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NUCLEOGSIDE PHOSPHORAMIDATE PRODRUGS

Field of Invention

The present invention pertains to nucleoside phosphoramidates and their use as
agents for treating viral diseases. These compounds are inhibitors of RNA-dependent
RNA viral replication and are useful as inhibitors of HCV NS5B polymerase, as
inhibitors of HCV replication and for treatment of hepatitis C infection in mammals. The
invention provides novel chemical compounds, and the use of these compounds alone or

in combination with other antiviral agents for treating HCV infection.

Background

Hepatitis C virus (HCV) infection is a major health problem that feads to chronic
liver disease, such as cirrhosis and hepatocellular carcinoma, in a substantial number of
infected individuals, estimated to be 2-15% of the world's population. There are an
estimated 4.5 million infected people in the United States alone, according to the U.S.
Center for Disease Control. According to the World Health Organization, there are more
than 200 million infected individuals worldwide, with at least 3 to 4 million people being
infected each year. Once infected, about 20% of people clear the virus, but the rest can
harbor HCV the rest of their lives. Ten to twenty percent of chronically infected
individuals eventually develop liver-destroying cirrhosis or cancer. The viral disease is
transmitted parenterally by contaminated blood and blood products, contaminated
needles, or sexually and vertically from infected mothers or carrier mothers to their

offspring. Current treatments for HCV infection, which are restricted to immunotherapy
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with recombinant interferon-g alone or in combination with the nucleoside analog
ribavirin, are of hmited clinical benefit Moreover, there 1s no established vaceine for
HCV. Consequently, there is an urgent need for improved therapeutic agents that

effectively combat chronic HCV nfection.

The HCV virion is an enveloped positive-strand RNA virus with a single
oligoribonucleotide genomic sequence of about 9600 bases which encodes a polyprotein
of about 3,010 amino acids. The protein products of the HCV gene consist of the
structural proteins C, E1, and E2, and the non-structural proteins NS2, N83, NS4A and
NS4B, and NSSA and N85B. The nonstructural {(NS) proteins are believed to provide the
catalyttc machinery for viral replication. The NS3 protease releases NSSB, the RNA-
dependent RNA polymerase from the polyprotein chain. HCV NS5B polymerase is
required for the synthesis of a double-stranded RNA from a single-stranded viral RNA
that serves as a template in the replication cycle of HCV. Therefore, NS5B polymerase is
considered to be an essential component in the HCV replication complex (K. Ishi, et al,
Hepiology, 1999, 29 1227-1235; V. Lohmann, ¢t al,, Firclogy, 1998, 249: 108-118).
Inhibition of HCV NS5B polymerase prevents formation of the double-stranded HCV
RNA and therefore constitutes an attractive approach to the development of HCV-

specific antiviral therapies.

HCV belongs to a much larger family of viruses that share many common

features.

Flaviviridae Viruses

2980901-1

Gilead Exhibit 2023
PGR2023-00046 - Page 008



15

Docket No. 60137.0034USU1

The Flaviviridae family of viruses comprises at least three distinct genera;
pestiviruses, which cause disease in cattle and pigs; flavivruses, which are the primary
cause of diseases such as dengue fever and vellow fever; and hepaciviruses, whose sole
member s HCV. The flavivirus genus includes more than 68 members separated into
groups on the basis of serological relatedness (Calisher et al., /. Gen. Virol, 1993,7037-
43). Chimcal symptoms vary and include fever, encephalitis and hemorrhagic fever
{(Fields Virology, Editors: Fields, B. N, Knipe, D. M., and Howley, P. M, Lippincott-
Raven Publishers, Philadelphia, PA, 1996, Chapter 31, 931-939). Flaviviruses of global
concern that are associated with human disease include the Diengue Hemorrhagic Fever
viruses {DHF), yellow fever virus, shock syndrome and Japanese encephalitis virus
(Halstead, S. B., Rev. Infecr. Dis., 1984, 6, 251-264; Halstead, 5. B, Science, 239:476-

481, 1988, Monath, T. P, New Frg. J. Med, 1988, 319, 64 1-643).

The pestivirus genus inciudes bovine viral diarrhea virus (BVDV), classical swine
fever virus {CSFV, also called hog cholera virus) and border disease virus (BDV) of
sheep (Moennig, V. et al. ddv. Vir. Res. 1992, 41, 33-98). Pestivirus infections of
domesticated livestock (cattle, pigs and sheep) cause significant economic losses
worldwide. BVDV causes mucosal disease in cattle and is of significant economic
importance to the livestock industry (Mevers, G. and Thiel, HJ., Advances in Virus
Research, 1996, 47, 53-118; Moennig V, et al, Adv. Vir Res. 1992, 41, 53-98). Human
pestiviruses have not been as extensively characterized as the animal pestiviruses.

However, serological surveys indicate considerable pestivirus exposure in humans,

Pestiviruses and hepaciviruses are closely related virus groups within the
Flaviviridae family. Gther closely related viruses in this family include the GB virus A,

2980901-1 _3-
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GB virus A-like agents, GB virus-B and GB virus-C {also called hepatitis G virus, HGV).
The hepacivirus group (hepatitis C virus; HCV consists of a number of closely related
but genotypically distinguishable viruses that infect humans. There are at least 6 HCV
genotypes and more than 50 subtypes. Due to the similarities between pestiviruses and
hepaciviruses, combined with the poor ability of hepaciviruses to grow efficiently in cell
culture, bovine viral diarthea virus (BVDV) is often used as a surrogate to study the HCV

virus.

The genetic organization of pestiviruses and hepaciviruses is very similar. These
positive stranded RNA viruses possess a single large open reading frame (ORF) encoding
all the viral proteins necessary for virus replication. These proteins are expressed as a
polyprotein that is co- and post-ranslationally processed by both cellular and virus-
encoded proteinases to vield the mature viral proteins. The viral proteins responsible for
the replication of the viral genome RNA are located within approximately the carboxy-
terminal. Two-thirds of the ORF are termed nonstructural (NS} proteins. The genetic
organization and polyprotein processing of the nonstructural protein portion of the ORF
for pestiviruses and hepaciviruses i3 very similar. For both the pestiviruses and
hepaciviruses, the mature nonstructural (NS) proteins, in sequential order from the
amino-terminus of the nonstructural protein coding region to the carboxy-terminus of the

ORF, consist of p7, NS2, NS3, NS44A, NS4B, NS5A, and NSSB.

The NS proteins of pestiviruses and hepaciviruses share sequence domains that
are characteristic of specific protein functions. For example, the N83 proteins of viruses
in both groups possess amino acid sequence motifs characteristic of serine proteinases
and of helicases (Gorbalenvya et al |, Noture, 1988, 333, 22; Bazan and Fletterick Virology,

2980901-1 4.
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1989,171,637-639; Gorbalenya et al., Nucleic Acid Res., 1989, 17, 3889-3897). Similarly,
the NS38 proteins of pestiviruses and hepaciviruses have the motifs characteristic of
RNA-directed RNA polymerases (Koonin, E.V. and Dolja, V.V., Crir. Rev. Biochem,

Molec. Biol 1993, 28, 375-430).

The actual roles and functions of the NS proteins of pestiviruses and
hepaciviruses in the lifecycle of the viruses are directly analogous. In both cases, the NS3
serine proteinase is responsible for all proteolytic processing of polyprotein precursors
downstream of its position in the ORF (Wiskerchen and Collett, Virofogy, 1991, 184,
341-350; Bartenschlager et al., ./ Virol 1993, 67, 3835-3844; Eckart et al. Biochem.
Biophys. Res. Comm. 1993192, 399-400; Grakoui et al, J Virol 1993, 67, 2832-2843;
Grakoui et al., Proc. Natl. Acad Sci. USA 1993, 90, 10583-10587; Hiflkata et al, /. Virol
1993, 67, 4665-4675; Tome et al | J. Virol, 1993, 67, 4017-4026). The NS4A protein, in
both cases, acts as a cofactor with the NS3 serine protease (Bartenschlager et al., J. Virol.
1994, 68, 3045-5055; Failla et al | J. Virof 1994, 68, 3753-3760;, Xu et al , /. Virol,
1997, 71:53 12-5322). The NS3 protein of both viruses also functions as a helicase (Kim
et al., Biochem. Biophys. Res. Comm., 1995, 215, 160-166; Jin and Peterson, Arch.
Biochem. Biophys. 1995, 323, 47-53; Warrener and Collett, /. Virol 1995, 69,1720~
1726). Finally, the NSSB proteins of pestiviruses and hepaciviruses have the predicted
RNA-directed RNA polymerases activity (Behrens et al., EMBO, 1996, 15, 12-22,
Lechmann et al | J Virol 1997, 71, 8416-8428; Yuan et al ., Biochem. Biophys. Res.
Comm. 1997, 232, 231-235; Hagedorn, PCT WO 97/12033; Zhong et al, J. Virof,, 1998,

72, 9365-9369),

2980901-1 -5
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Currently, there are Hmited treatment options for individuals infected with
hepatitis C virus. The current approved therapeutic option is the use of immunotherapy
with recombinant interferon-a alone or in combination with the nucleoside analog
ribavirin, This therapy i limited in its clinical effectiveness and only 50% of treated
patients respond to therapy. Therefore, there is significant need for more effective and

novel therapies to address the unmet medical need posed by HCV infection.

A number of potential molecular targets for drug development of direct acting
antivirals ag anti -HCV therapeutics have now been identified including, but not imited
to, the NS2Z-NS3 autoprotease, the N3 protease, the N3 helicase and the NS3SB
polymerase. The RNA-dependent RNA polvimerase is absolutely essential for replication
of the single-stranded, positive sense, RNA genome and this enzyme has elicited

significant interest among medicinal chemists.

Inhibitors of HCV NS5B as potential therapies for HCV infection have been
reviewed: Tan, S -L, et al., Nature Rev. Drug Discov., 2002, 1, 867-881; Walker, MP. ¢t
al., fuxp. Opin. fnvestigotional Drugs, 2003, 12, 1269-1280;, Ni, Z-J,, et al., Cuvremnt
Opinion in Drug Discovery and Development, 2004, 7, 446-459; Beaulieu, P. L., et al |
Current Opinion in Investigational Drugs, 2004, 5, 838-850; Wu, [, et al., Cuwrrent Drug
Targets-Infectious Disorders, 2003, 3, 207-219; Griffith, R.C .| et al, dnnual Reporis in
Medicinal Chemistry, 2004, 39, 223-237; Carrol, 5., et al, fnfecrious Disorders-Dyug
Targets, 2006, 6, 17-29. The potential for the emergence of resistant HCV strains and the
need to identify agents with broad genotype coverage supports the need for continuing

etforts to identify novel and more effective nucleosides as HCV NS5B inhibitors.

29809011 -6 -
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Wucleoside inhibitors of NS5B polymerase can act either as a non-natural
substrate that results in chain termination or as a competitive inhibitor which competes
with nucleotide binding to the polymerase. To function as a chain terminator the
nucleoside analog must be taken up by the cell and converted in vive to a triphosphate to
compete for the polvmerase nucleotide binding site. This conversion to the triphosphate
is commonly mediated by cellular kinases which imparts additional structural
requirenients on a potential nucleoside polymerase inhibitor. Unfortunately, this limits
the direct evaluation of nucleosides as inhibitors of HCV replication to cell-based assays

capable of iz 577u phosphorylation.

In some cases, the biological activity of a nucleoside is hampered by its poor
substrate characteristics for one or more of the kinases needed to convert it to the active
triphosphate form. Formation of the monophosphate by a nucleoside kinase is generally
viewed as the rate limiting step of the three phosphorylation events. To circumvent the
need for the initial phosphorylation step in the metabolism of a nucleoside to the active
triphosphate analog, the preparation of stable phosphate prodrugs has been reported.
Nucleoside phosphoramidate prodrugs have been shown to be precursors of the active
nucleoside triphosphate and to inhibit viral replication when administered to viral
infected whole cells (McGuigan, C, et al, J Med Chem | 1996, 39, 1748-1753; Valeite,
G, etal, J Med Chem., 1996, 39, 1981-1990; Balzarini, I, et al., Proc. National Acad
Sci USA, 1996, 93 7295-7299; Siddiqui, A. Q. etal | J Med. Chem., 1999, 42, 4122~
4128, Hisenberg, E. | et al, Nucleosides, Nucleotides and Nucleic Acids, 2001, 20,
1091-1098; Lee, W A et al, Annimicrobial Agents and Chemotherapy, 2005, 49, 1898);

US 2006/0241064; and WO 2007/695269.

2980901-1
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Also limiting the utility of nucleosides as viable therapeutic agents is their
sometimes poor physicochemical and pharmacokinetic properties. These poor properties
can limit the intestinal absorption of an agent and Hmit uptake into the target tissue or
cell. To improve on their properties prodrugs of nucleosides have been emploved. It hags
been demonstrated that preparation of nucleoside phosphoramidates improves the
systemic absorption of a nucleoside and furthermore, the phosphoramidate moiety of
these "pronuclectides” is masked with neutral lipophilic groups to obtain & suitable
partition coetlicient to optimize uptake and transport into the cell dramatically enhancing
the intracellular concentration of the nucleoside monophosphate analog relative to
administering the parent nucleoside alone. Enzyme-mediated hydrolysis of the phosphate
ester moiety produces a nucleoside monophosphate wherein the rate limiting initial

phosphorylation is unnecessary.

SUMMARY OF THE INVENTION

The present invention is directed toward novel phosphoramidate prodrugs of
nucleoside derivatives for the treatment of viral infections in mammals, whichis a
compound, its stereoisomers, salts {acid or basic addition salts), hydrates, solvates, or

crystalline forms thereof, represented by the following structure:

wherein

2980901-1 -
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(2) R'is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cis alkyl, Caw alkenyl, Czs alkyaoyl, Cis
alkoxy, F, C1, Br, I, nitro, cyano, Cis haloalkyl, -N(R":, Cie acylamino, -NHSO:Cis
alkyl, -SON(RY ), CORY', and -SO:2C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Ci10 alkyl, or Cre alkyl, R' is ~OR' or -

N(R")2);

(ty  R?is hydrogen, C 1o altkyl, R or R™® and R? together are (CH2)a 50 a5 to
form a cyclic ring that includes the adjoining N and C atoms, C(OYCR¥R®*NHR!, where
nis2to4and RY, R and RY;

(¢)  R'™and R* are (i) independently selected from hydrogen, Ci-10 alkyl,
cycloalkyl, -(CH2)(NR™ Y, Crs hydroxyalkyl, -CHaSH, -{(CH2)28(0)Me, -
{CH2NHC(=NH)NHz, (1H-indol-3-ylymethyl, (1H-imidazol-4-yvlymethyl, -
(CH2).COR™", aryl and aryl Ci3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci-io alkyl, Cie alkoxy, halogen, nitro and cyano; (it} R®
and R*® both are C1.6 alkyl; (iii) R* and R™ together are{CHz)r 50 as to form a spiro ring;
(iv) R*is hydrogen and R* and R? together are (CHz)a s0 as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R™ and R? together are
{CHz)x s0 as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
to6,disOto 2, eis0to3, fis2to 5, nis 2 to 4, and where R’ is independently hydrogen
or Cre alkyl and R?" 15 -OR' or ~N(R*)2); (vi) R¥is H and R?" is H, CHs, CH2CHs,
CH(CHz),, CH2CH(CH3)2, CH(CH3)YCH,CH;, CHoPh, CHa-indol-3-yl, -CHCH2SCH5,
CH:COnH, CHLC(O)NH:, CH:CH2COOH, CHCHC(OINH, CH:CHaCH2CHONH,, -
CHCHCHoNHO(NHNH,, CH-imidarzel-4-yl, CH:0H, CH{OH)CH;, CHz((4-OH)-
Ph), CH2SH, or lower cycloalkyl; or (viii) R**is CHs, -CHCH;, CH(CHz)s,
CHCH(CHs ), CH{CH)CH2CH, CHoPh, CHz-indol-3-y1, -CHzCH2SCH:, CH2CO0H,
CHC(O)NH, CHLCH2COOH, CHyCHC(O)NH, CHCH.CH,CHNED, -
CH:CHLCHONHO(NHINH:, CHz-imidazol-4-yl, CH20H, CH(OH)CHs, CH({(4'-OH)-

Ph), CH2SH, or lower cycloalkyl and R*" is H, where R” is independently hydrogen or

2980901-1 -9.
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alkyl, which includes, but is not limited to, Ci20 alkyl, Ci-10 alkyl, or Cre alkyl, R is -

OR' or -N(R™h):

(dy  R*ishydrogen, Ci.ioalkyl, Ci-i0 alkyl optionally substituted with a lower
alkyl, alkoxy, diflower alkyly-amino, or halogen, Ci-10 haloalkyl, Cs.0 cycloalkyl,
cycloalkyl alkyl, cycloheteroatkyl, aminoacyl, aryl, such as phenyl, heteroarvl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R7 is H, a lower alkyl, ON, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
te, -(CHa}pOH, where pis 1 -6, including hydroxy! methyl (CH20OH), CH2F, N3,
CHRCN, CHaNH,, CHoNHCH:, CHRN(CHs),, alkyne (optionaily substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R’

cannot be H;
(D R&is H, CHs, CHoF, CHF2, CFs F, ot CON;
(g) Xis H, GH, F, OMe, halogen, NHa, or N3;

{h) Y is OH, H, Cia allyl, Caa alkenyl, Caa alkynyl, vinyl, N3, CN, Cl, Br, F,
[, NOz, OC(OW(Cra alky ), DC{O0({C 1 alkyl), OCIO(Cra alkynyl), OC{NG{Cau
alkenyl), OCi-10 haloalkyl, O(aminoacyl), O{Ci.0 acyl), O{(C14 alkyl), O(Czs alkenyl),
S{Crua acvl}), S(Cra altkyl), S{Ca.1 alkynyl}, S{Cza alkenyl), SG(Cra acvl), SG{C14 allkyl),
SO(Cr-s alkynyl), SOG(Cra alkenyl), SO{(Cie acyl), SOHCi alkyl), SG{Caus alkynyl),
S02{Cz4 alkenyl), OS{OR{Cru acyl), OS(0{Cr alkyl), OS((12{C24 alkenyl), NH;,
NH(Cra alkyly, NH{Cag alkenyly, NH(Cou alkynyl), NH(C1.4 acyl), N(Cra alkyly, N{C:.
18 acylh, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (ClL, Br, F, I}, NOa, C(OYO(C14 alkyl), C{OYO(Ci4 alkyl), C(OYO(Ca-
4 alkynyl), C{OYO(Caa alkenyl), O{Cis acyl), O(Cra alkyl), O(Cau alkenyl}, S(Ci4 acyl),
S{C1-1 altkyl), S(Cz-1 alkynyl), S(Cz4 alkenyl), SO(Ci4 acyl), SO(C14 alkyl), SG(Cz4
alkynvl), SO(Caa alkenvl), SO2(Cia acyl), SOCig alkyl), SOACra alkynyl), SO2(Coa
atkenyt), OS(OR(Cis acyl), OS(OR{Cia alkvl), OS(0GR{Cos alkenyl), NHz, NH{Ciu
alkyly, NH(C:.4 alkenyl), NH{Cx. alkynyl), NH{C1.q acyl), N{C14 alkyik, N{Cy.4 acvl)s;
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the base is a naturally occurring or modified purine or pyrimiding base

represented by the following structures:

®° 0 R0
RE RE .
! Ry ‘ NH {Z i R <)\ E NFH
. ] /K; - //K N ,«/J\ N ,;‘)’J“\
RY ? o R T O E N R i N NH,
e b S S
a b € d
wherein

Z is N or CR!%

R’,R3 R’ R' and R'are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH;,
NHR', NR"2, lower alkyl of €1-Cs, halogenated (F, Cl, Br, [} lower alkyl of C1-Cs, lower
alkenyl of C2-Cs, halogenated (F, CL, Br, I} lower altkenyl of Co-Cs, lower alkynyl of Ca-
s such as C=CH, halogenated (F, Ci, Br, [) lower atkvnyl of C2-Cs, lower altkoxy of Ci-
Cs, halogenated (F, Cl, Br, I) lower alkoxy of C1-Ce, CO2H, CO:R', CONHz, CONHR',
CONR'2, CH=CHCO:H, or CH=CHCG:R,

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted Ci20 alkyl, an optionally substituted Ci-10 alkyl, an optionally
substituted lower alkyl; an optionally substituted cvcloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkenyl of C2-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C{OYC 20 alkyl),
C{OWCrao allkyD), or C{O)iower alkyl) or alternatively, in the instance of NR", each R
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and
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R'?is H, halogen (including ¥, C1, Br, 1), OH, OR', SH, SR', NHz, NIHR', NR?,
NGO lower alkyl of C1-Cs, halogenated (F, CL Br, 1) lower atkyl of Ci-Cs, lower alkenyl
of Cz2-Cs, halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs |, lower alkynyl of C2-Cs,
halogenated (F, CE, Br, I} lower alkvnyl of C2-Cs, lower alkoxy of C1-Ce, halogenated (F,
ClL Br, ) lower alkoxy of Ci-Ce, COoH, CO:R', CONHg, CONHR', CONR';,
CH=CHCO:H, or CH=CHCO:R’; with the proviso that when base is represented by the
structure ¢ with R being hydrogen, R is not a: (1) ~C=C-H, (i) ~-C=CHa, or (ili) —NO.

DEFINITIONS

v

The phrase "a" or "an" entity as used herein refers to one or more of that entity;
for example, a compound refers to one or more compounds or at least one compound. As

"

such, the terms "a" (or "an"), "one or more", and "at least one" can be used

interchangeably herein.

The phrase "as defined herein above" refers to the first definition provided in the

Summary of the lnvention.

The terms "optional” or "optionally” as used herein means that a subsequently
described event or circumstance may but need not occur, and that the description includes
instances where the event or circumstance oceurs and instances in which it does not. For
example, "optional bond" means that the bond may or may not be present, and that the

description includes single, double, or triple bonds.

The term "independently” is used herein to indicate that a variable is applied in
any one instance without regard to the presence or absence of a variable having that same
or a different definition within the same compound. Thus, in a compound in which R
appears twice and is defined as "independently carbon or nifrogen", both R's can be

carbon, both R's can be nitrogen, or one R' can be carbon and the other nitrogen.

The term "alkenyl” refers to an unsubstituted hydrocarbon chain radical having
from 2 to 10 carbon atoms having one or two olefinic double bonds, preferably one
olefinic double bond. The term "Czav alkenyl” refers to an alkenyi comprising 2 to N
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carbon atoms, where N is an integer having the following values: 3,4, 5,6,7, 8,9, or 10,
The term *Cr-w0 alkenyl” refers to an alkenyl comprising 2 to 10 carbon atoms. The term
"Cr alkenyl" refers o an alkenyl comprising 2 to 4 carbon atoms. Examples include,

but are not limited to, vinyl, 1-propenvi, 2-propeny! {(alivl) or 2-butenyl {crotyl).

4

The term "halogenated alkeny!" refers to an alkenyl comprising at least one of ¥,

ClL, Br, and 1.

The term "alkyl” refers to an unbranched or branched chain, saturated,
monovalent hydrocarbon residue containing 1 to 30 carbon atoms. The term "Crwm alkyl”
refers to an alkyl comprising 1 to M carbon atoms, where M is an integer having the

10 following values: 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25,26, 27,28 29, or 30. The term "Cr alkyl" refers to an alkyl containing 1 to 4
carbon atoms. The term "lower alkyl” denotes a straight or branched chain hydrocarbon
residue comprising 1 to 6 carbon atoms. "Crao alkyl” as used herein refers to an alkyl

comprising | to 20 carbon atoms. "Ci-wo alkyl” as used herein vefers to an alkyl

[
(]

comprising 1 to 10 carbons. Examples of alkyl groups include, but are not limited to,
tower altkyl groups include methyl, ethvl, propyl, i-propyl, s-butyl i-butyl, ~butyl or
pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl.  The term d{aralkyl or
{heteroaryhalkyl indicate the alkyl group is optionally substituted by an aryl or a

hetercaryl group respectively.

20 The term "cycloalkyl" refers to an unsubstituted or substituted carbocycle, in
which the carbocycle contains 3 to 10 carbon atoms; preferably 3 to & carbon atoms;
more preferably 3 to 6 carbon atoms (i.e, lower cycloalkyls). Examples of cycloalkyl
groups include, but are not limited to, cyclopropyl, 2-methyl-cyclopropvl, cvclobutyl,

cyelopentyl, and cyclobexyl

25 The term "cycloalkyl alkyl" refers to an additionally unsubstituted or substituted
alkyl substituted by a lower cveloalkyl. Examples of cycloalkyl alkyls include, but are
not limited to, any one of methyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, t-butyl or
pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl that is substituted with cyclopropyl,

2-methyl-cyclopropyl, cyclobutyi, cyclopentyl, and cyclohexyl
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The term "cycloheteroalkyl” refers to an unsubstituted or substituted heterocycle,
inn which the heterocycle contains 2 to 9 carbon atoms; preferably 2 to 7 carbon atoms;
more preferably 2 to 5 carbon atoms. Examples of cyclohetercalkyls include, but are not
limited to, aziridin-2-yi, N-Cis-alkyl-aziridin-2-yl, azetidinyl, ¥-Cis-alkyl-azetidin-m'-
vl, pyrrolidio-m'-yl, N-Cis-alkyl-pyrrolidin-m'-yl, piperidin-m'-yl, and ~N-Cis-alkyi-
piperidin-m'-yl, where m' is 2, 3, or 4 depending on the cyclcheteroalkyl. Specific
exaraples of N-Cis-alkyl-cycloheteroalkyls include, but are not Hmited to, N-methyl-
aziridin-2-yl, N-methyl-azetidin-3-vi, N-methyl-pyrrolidin-3-yi, N-methyl-pyrrolidin-4-
vl, N-methyl-piperidin-2-yl, N-methyl-piperidin-3-yl, and N-methyl-piperidin-4-y1. In
the instance of R, the point of attachment between the cycloheteroalkyl ring carbon and

the oxygen occurs at any one of m'

The term "heterocycle” refers to an unsubstituted or substituted heterocycle
containing carbon, hydrogen, and at ieast one of N, O, and 5, where the C and N can be
trivalent or tetravalent, i.e., sp*- or sp™-hybridized. Examples of heterocycles include, but
are not limited to, aziridine, azetidine, pyrrolidine, piperidine, imidazole, oxazole,
piperazine, etc. In the instance of piperazine, as related to R' for NR%, the
corresponding opposite nitrogen atom of the piperazinyl is substituted by a lower alkyl

represented by the following structure:

//' """"" Y
/ \
Ioweralkyl™—N N~
4

Preferably, the opposite nitrogen of the piperazinyl is substituted by a methy! group.

The term "halogenated alkyl" {or "haloalkyl") refers to an unbranched or branched
chain alkyl comprising at least one of ¥, C1, Br, and I. The term "Cia haloalkyl” refers
to an alkyl comprising 1 to M carbon atoms that comprises at least one of F, Cl, Br, and 1,
where M is an integer having the following values: 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30. "Ci~; haloalkyl" refers
to a haloalkyl comprising 1 to 3 carbons and at least one of F, Cl, Br, and I The term

"halogenated lower alkyl” {or "lower haloalkyl") refers to a haloalkyl comprising 1 to 6
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carbon atoms and at least one of ¥, Cl, Br, and . Examples include, but are not limited

to, fluoromethyl, chloromethyl, bromomethyl, iodomethyl, difluoromethyl
dichioromethyl, dibromowmethyvl, diiodomethyl, trifluoromethyl, trichloromethyl,
tribromomethyl, triiodomethyl, 1-fluorcethyl, 1-chloroethyl, 1-bromoethyl, I-iodoethyl,
5 2-fluoroethyl, 2-chloroethyl, Z2-bromoethyl, 2-iodoethyl, 22-difluorcethvi, 22-
dichioroethvl, 2,2-dibromomethyl, 2-2-ditodomethyl, 3-fluoropropyi, 3-chloropropyl, 3-

bromopropyl, 2,2, 2-trifluoroethy] or 1,1,2.2,2-pentaflucroethyl.

The term "alkynyl" refers to an unbranched or branched hydrocarbon chain

radical having from 2 1o 10 carbon atoms, preferably 2 1o 5 carbon atoms, and having one

10 triple bond. The term "Cov alkynyl” refers to an alkynyl comprising 2 to N carbon atoms,
where N is an integer having the following values: 3,4, 5,6,7,8,9, or 10, The term "C

Cza alkynyl" refers to an alkynyl comprising 2 to 4 carbon atoms. The term "Ca-10
alkynyl” refers to an alkynyl comprising 2 to 10 carbons. Exaroples include, but are

limited to, ethynvl, 1-propynyi, 2Z-propynyl, -butynyl, 2-butyay! or 3-butyayl.

[
(]

The term "halogenated alkynyl” refers to an unbranched or branched hydrocarbon
chain radical having from 2 to 10 carbon atoms, preferably 2 to 5 carbon atoms, and

having one triple bond and at least one of F, C1, Br, and 1.

The term "cycloalkyl” refers to a saturated carbocyclic ring comprising 3 1o 8
carbon atoms, i.e cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
20 cyciooctyl The term "Cs7 eycloalkyl” as used herein refers to a cycloalkyl comprising 3

to 7 carbons in the carbocyclic ring.

The term "alkoxy" refers to an -G-atkyl group or an ~O-cycloalkyl group, wherein
alkyl and cycloalkyl are as defined above. Examples of —G-alkyl groups include, but are
not limited to, methoxy, ethoxy, m-propyloxy, i-propyloxy, s-butyloxy, i-butyloxy, #-

25 butyloxy. "Lower alkoxy” as used herein denotes an alkoxy group with a "lower alky]"
eroup as previcusly defined. "Ci-10 alkoxy" refers to an-G-alkyl wherein alkyl is Ciao.
Examples of —O-cycloalkyl groups include, but are not limited to, -O-c-propyl, -O-c-

butyl, ~-O-c-pentyl, and ~O-c-hexyl.
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The term "halogenated alkoxy" refers to an —Q-alkyl group in which the alkyl

group comprises at least one of F, CL, Br, and L

t

The term "halogenated lower alkoxy" refers to an —O-(lower alkyl) group in

which the lower alkyl group comprises at least one of F, Cl, Br, and L

The term "amino acid” includes naturally occurring and synthetic o, By or &
aming acids, and includes but 15 not limited to, amino acids found in proteins, i.e. glycine,
alanine, valine, leucine, isoleucine, methionine, phenylalanine, tryptophan, proline,
serine, threonine, cysieing, tyrosineg, asparagine, glutamine, aspartate, glutamate, lysine,
arginine and histidine. In a preferred embodiment, the amino acid is in the L-
configuration. Alternatively, the aminc acid can be a derivative of alanvl, valinyl,
leucinyl, isoleucinyl, prolinyl, phenylalaninyl, tryptophanyl, methioninyl, glycinyl,
serinyl, threoninyl, cysteinyl, tyrosinyl, asparaginyl, glutaminyl, aspartoyl, glutaroyl,
lysinyi, argininyl, histidinyl, f-alanyl, B-valinyl, B-leucinyl, B-iscleucinyl, B-prolinyi, B~
phenylalaninyl, B-tryptophanyl, P-methioninyl, B-glycinyl, B-serinyl, B-threoninyl, B-
cysteinyl, B-tyrosinyl, B-asparaginyl, B-glutaminyl, B-aspartovl, B-glutarovl, B-lysinyl, p-
argininyl or B-histidinyl. When the term amino acid is used, it is considered to be a
specific and independent disclosure of each of the esters of ¢, § v or & glycine, alanine,
valine, leucine, isoleucine, methionine, phenvlalanine, tryptophan, proline, serine,
threonine, cysteine, tyrosine, asparagine, glutamine, aspartate, glutamate, lysine, arginine

and histidine in the D and L-configurations.

The term "amincacy!l” includes N N-unsubstituted, N, N-monosubstituted, and
N, N-disubstituted derivatives of naturally occurring and synthetic o, 8 v or & amino acyls,
where the amino acyls are derived from amino acids. The amino-nitrogen can be
substituted or unsubstituted. When the amino-nitrogen is substituted, the nitrogen is
either mono- or di-substituted, where the substituent bound to the amino-nitrogen is a
lower alkyl or an alkaryl. In the instance of its use for Y, the expression "O{aminoacyl}"
is used. It is understood that the U3' carbon of the ribose is bound to the oxygen "0,

which is then bound to the carbonyl carbon of the aminoacyl.
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The terms "alkvlamino” or "arylaming” refer to an amino group that has one or

two alkyl or aryl substituents, respectively.

The term "protected,” as used herein and unless otherwise defined, refers to a
group that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further
reaction or for other purposes. A wide variety of oxygen and nitrogen protecting groups
are known to those skilled 1o the art of organic synthesis. Non-limiting examples include:
C(O)alkyl, C{OYPh, C(O)aryl, CHs, CHz-alkyl, CHz-alkenyl, CH2Ph, CHo-aryl, CH2O-
alkyl, CHaG-arvl, SOz-alkyl, SOz-aryl, ferf-butyldimethyisilyl rer-butyldiphenyisilyl,

and 1,3-(1,1,3,3~tetraisopropyldisitoxanylidene).

The term "arvl,” as used herein, and unless otherwise specified, refers to
substituted or unsubstituted phenyl (Ph), biphenyl, or naphthyl, preferably the term aryl
refers to substituted or unsubstituted phenyl. The ary] group can be substituted with one
or more moteties selected from among hydroxyl, ¥, Cl, Br, {, amino, alkylamino,
arylamino, alkoxy, aryloxy, nitro, cvano, sulfonic acid, sulfate, phosphonic acid,
phosphate, and phosphonate, either unprotected, or protected as necessary, as known to
those skilled in the art, for example, as taught in T'W. Greene and P.G. M. Wuts,

"Protective Groups in Organic Synthesis,” 3rd ed., John Wiley & Sons, 1999,

The terms "alkaryl” or "alkylaryl” refer to an alkyl group with an aryl substituent,
such as benzyl. The terms "aralkyl” or "arylalkyl” refer to an aryl group with an alkyl

substituent.

The term "di{lower alkyhamino-fower alkvi" refers to a lower alkyl substituted by
an amine group that is itself substituted by two lower alkyl groups. Examples include,
but are not limited to, (CHzpNCHy, (CH3pNCH:CHo, (CHz)eNCH2CH2CHD, ete. The
examples above show lower alkyls substituted at the terminus carbon atom with an N, N-
dimethyl-amino substituent. These are intended as examples only and are not intended to
limit the meaning of the term "diflower alkyl)amino-lower alkyl” so as to require the
same. It is contemplated that the lower alkyl chain can be substituted with an N N-
di{tower alkyl}-amino at any point along the chain, e.g., CHsCH{N-(lower

alkyi}CHCH:.
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The term "halo," as used herein, includes chloro, bromo, iodo and fluoro.

The term "acyl"” refers to a substititent containing a carbonyl moiety and a non-
carbonyl moiety. The carbonyl moiety contains a double-bond between the carbonyl
carbon and a heteroatom, where the hetercatom is selected from among O, N and 8.
When the hetercatom is N, the N is substituted by a lower alkyl. The non-carbonyl
moiety is selected from straight, branched, and cyclic alkyl, which includes, but is not
limited to, a straight, branched, or cyclic Cia0 alkyl, Ci-10 alkyl, or lower alkyl;
alkoxvalkyl, including methoxymethyl; aralkyl, including benzyl; aryloxyalkyl such as
phenoxymethyl; or aryl, including phenyi opticnally substituted with halogen (F, Cl, Br,
b, hvdroxyl, Cito Cq alkyl, or C) to Cy alkoxy, sultonate esters, such as alkyl or aralkyl
sulphonyl, including methanesulfonyl, the mono, di or triphosphate ester, trityl or
monomethoxytrityl, substituted benzyl, triatkylsilyl (e g dimethylt-butylsilyl) or
diphenylmethylsilyl. When at least one aryl group is present o the non-carbonyl moiety,

it is preferred that the aryl group comprises a phenyl group.

The term "fower acyl” refers to an acyl group in which the non-carbonyl moiety is

tower alkyl.

The term "purine” or "pyrimidine" base includes, but is not limited to, adenine,
Ne-alkylpurines, N®-acylpurines {wherein acyl is C{O)alkyl, aryl, alkylaryi, or aryialkyl),
N°-benzylpurine, N®-halopurine, N°-vinylpurine, N®-acetylenic purine, N®-acyl purine,
Ne-hydroxyalkyl purine, N-allcylaminopurine, No-thicallcyl purine, N2-alkylpurines, N*-
alkyl-6-thiopurines, thymine, cytosine, S-fluorocytosine, 5-methylcytosine, 6-
azapyrimidine, including 6-azacytosine, 2~ and/or 4-mercaptopyrmidine, uracil, 5-
halouracil, including S-fluorcuracil, C*-alkyipyrimidines, C -benzyipyrimidines, C*-
halopyrimidines, CP-vinylpyrimidine, C-acetylenic pyrimidine, C*-acyl pyrimidine, C°-
hydroxyalkyl purine, C’-amidopyrimidine, C*-cyanopyrimidine, ,C’-iodopyrimidine, C°-
lodo-pyrimidine, C*-Br-vinyl pyrimidine, C%Br-vinyl pyrimidine, C>-nitropyrimidine,
C’-amino-pyrimidine, N*-alkylpurines, N*-alkyl-6-thiopurines, S-azacytidinyl, 5-
azauracilyl triazolopyridinyl, imidazolopyridinyl, pyrrolopyrimidinyl, and

pyrazolopyrimidinyl. Purine bases include, but are not limited to, guanine, adenine,

20809011 - 18 -

Gilead Exhibit 2023
PGR2023-00046 - Page 0024



10

[
(]

20

Docket No. 60137.0034USU1

hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen and nitrogen
groups on the base can be protected as necessary or desired. Suitable protecting groups
are well known 1o those skilled in the art, and include trimethylsityl, dimethythexylsilyl,
-butyldimethylsilyl, and #-butyldiphenylsilyl, trityl, alkyl groups, and acyl groups such as

acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl.
The term "tautomerism” and "tautomers” have their accepted plain meanings.

The term "P** means that the phosphorous atom is chiral and thatithas a
corresponding Cahn-Ingold-Prelog designation of "R" or "S8" which have their accepted
plain meanings. k is contemplated that compounds of the formula I are racemic because
the chirality at phosphorous. Applicants contemplate use of the racemate and/or the
resolved enantiomers. In some instances, an asterisk does not appear next to the
phosphoroamidate phosphorous atom. In these instances, it is understood that the
phosphorous atom is chiral and that one of ordinary skill understands this to be so unless
the substituents bound to the phosphorous exclude the possibility of chirality at

phosphorous, such as in P(C)Cls.
DETAILED DESCRIPTION OF THE INVENTION

An aspect of the invention is directed to a compound, its salts, hydrates, solvates,

crystalline forms, and the like represented by formula It

R2 5
Re ]
* ‘
RIS le?;’m()
Rj
COR* ©
wherein

(a) R'is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which

includes, but is not limited to, pheny! or naphthyl, where phenyl or naphthyl are

2980901-1 S 19

Gilead Exhibit 2023
PGR2023-00046 - Page 0025



10

[
(¥4

20

B
L' 4]

Docket No. 60137.0034USU1

optionally substituted with at least one of Cis alkyl, Cas alkenyl, Cz6 alkynyl, Cis
alkoxy, F, C1, Br, 1, nitro, cyano, Cue haloalkyl, -N(R'), C1. acylamino, -NHSO:2Ci
alkyl, -SO2N(R )2, CORY, and -S02C 16 alkyl; (R" is independently hvdrogen or alkyl,
which includes, but is not limited to, C1a0 alkyl, Crao alkyl, or Cis alkyl, R is ~OR' or -
NR ),

(b)y  R%ishydrogen, C 1.0 alkyl, R* or R*® and R? together are (CHz}n 50 as to
form a cyclic ring that includes the adjoining N and € atoms, C{OYCR¥R*NHR!, where

nis 2 o4 and RL R* and R™;

{©) R and R are (i) independently selected from hydrogen, Cio atkyl,
eyeloalkyl, ~(CH2)(NR* Y2, Cres hydroxyalkyl, -CH28H, -(CHz:2S(0)Me, -
(CH2):NHC(=NH)NH>, (1H-indol-3-y)methvl, (1H-imidazol-4-yDymethyl, -
(CH2)COR™, aryl and aryl Ci.3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci.io alkyl, Cis alkoxy, halogen, nitro and cyano; (i) R*
and R*" both are Cis alkyl; (i) R and R¥ together are(CHz)r so as to form a spiro ring;
{iv) R* is hydrogen and R* and R? together are (CHz)s so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*® is hydrogen and R* and R? together are
(CH2)n s0 as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |
t06,dis0to2 eis0to3, fis 210 5, nis 2 to 4, and where R is independently hydrogen
or Cre alkyl and R¥" is -OR' or -N(R"p2); (vi) R is H and R is H, CHs, CHaCH;3,
CH(CHz ), CH2CH{CH3)2, CH{CH:)CH2CHs, CHuPh, CHo-indol-3-v1, -CH2CHRSCH;,
CH2COH, CH2C(OWNHz, CHyCH2COOH, CHCH2C(OWNHD, CHaCHoCH2CHaNH:, -
CHCHyCHoNHC(NH)NH,, CHo-imidazol-4-yl, CH2OH, CH{OH)YCH;, CH:((4'-OH}-
Ph), CH2SH, or lower cycloalkyl; or {viii) R* is CHs, -CH2CHs, CH(CHs ),
CH:CH(CHs ), CH{CH)CHxCH;3, CH:Ph, CHz-indol-3-yl, -CH2CH2SCH3, CH2CO2H,
CHC(ONTL, CHCH2COOH, CHRCHoC(ONH:, CHCHCHRCHRNHD, -
CHCH2CHaNHCNH)NH, CHa-imidazol-4-yl, CH2OH, CHOH)CHs, CHa((4-OH)-
Ph), CH2SH, or lower cycloalkyl and R* is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, Ci20 alkyf, Ci10 alkyl, or Cis alkyl, R¥ is -

OR' or -N(R));
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() R* is hydrogen, Ci-10 alkyl, Ci-10 alkyl optionally substituted with a lower
alkyl, alkoxy, dilower alkyly-amino, or halogen, Ci.io haloalkyl, Cs.o cycloalkyl,
cycloalkyl alkyl, cyclohetercalkvl, amincacyl, aryl, such as phenyi, heteroaryl, such as,

pyridinyl, substituted arvi, or substituted heteroaryl;

(e R”is H, a lower alkyl, CN, vinyl, O-(lower alkyl}, hydroxy! lower alkyl,
te., {(CH2}OH, where pis 1 -6, including hydroxyl methyl (CH:0H), CHoF, N3,
CH2CN, CHoNH., CHoNHCH;, CH:N(CHs),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or 1, with the provisos that when X is OH, base is cytosine and R® i3
H, R” cannot be N3 and when X is OH, R® is CHs or CHoF and B is a purine base, R®

cannot be H;
) R®is H, CHs, CHyF, CHF», CF3, F, or CN;
{g) Xis H, OH, ¥, OMe, halogen, NHz, or N3;

(h) Y is OH, H, Crs alkyl, Cr.s alkenyl, Cou alkynyl, vinyl, N3, CN, CI, Br, F,
I, NOz, OCOYO{C 1 alkyl), OC(OYO(Cry alky ), OC{O)YO(Crug alkynyl), OC(O)O(Cau
alkenyl), OCi-10 haloalkyl, O(aminoacyl), O{Cr.10 acyl}, G{Ci4 alkyl), O(Cr.s alkenyl),
S(Craa acyl), S(Cia alkyl), S(Cr.q alkynyl), S(Cra alkenyl), SO(Cis acyl)y, SO(Cr alkyl),
SO(Ca-4 alkynyl}, SG(Cz4 allenyl), SCACros acyl), SOAC14 alleyl), 802Ca-4 alkynyl),
802{Cz.4 alkenyl), OS(OR(Cra acyl), OS(0¥ACiua alkyly, OS(0)0{Cra alkenyl), NHz,
NH(Ci-a atkyly, NH(Ca.a alkenyl), NH(Cz.a alkynyt), NH{C 14 acyl), N(Cia alkylz, N{Cs.
13 acylh, wherein alkyl, alkynyl, alkenyl and viny! are optionally substituted by N;, CN,
one to three halogen (CL, Br) F, I}, NGOz, CIOYO0(Craa atkyly, C{IO0(C1a alkyl), CIOY(Co-
1 allynyly, COYO{Cr4 alkenyl), T acyl), O{C 14 atkyl), O(Cau alkenyl}, ${Ciq acyl),
S{C1a alkyl), S(Coua alkynvly, S{Cra alkenyl), SO(Cra acyl), SO{C1a alkyl), SG(Cz4
alkynyl), SO{Cra atkenyl), SO{Cig acyly, 8OHCra alkyly, 80(Coag alkynyl), SO2{Ca
alkenyl), OS{OR(Crs acyl), OS(CR{Ci alkyl), OS(03(Cr4 alkenyl), NHz, NH(Ci4
alkyl), NH(Cz.¢ alkenyl), NH(Ca2. alkynyl), NH{C1.4 acyl), N{Cia alkylhz, N(C14 acvl);

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:
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e O R0 O
© i g © E NH {Z f\\]\f {N i NH
R7 13\/&0 R’ ?/&0 N N/J\\R” N N///kNHZ
a b ¢ d
wherein
Zis Nor CRY;

W

R7 R* R’ RY and R'are independently H, F, Cl, Br, I, OH, OR’, SH, SR', NHz,
NHR', NR", lower alkyl of Ci-Cs, halogenated (F, Cl, Br, T} lower alkyl of C1-Cs, lower
alkeny! of C2-Cs, halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs, lower alkynyl of Co-
Co such as C=CH, halogenated (F, CL, Br, I) lower alkynyl of C2-Cs, lower alkoxy of Ci-
Cs, halogenated (F, Cl, Br, I} lower alkoxy of Ci-Cs, CO:H, CO:R', CONH,, CONHR',
10 CONR:, CH=CHCOH, or CH=(CHCGR,

wherein R is an optionally substituted alkyl , which includes, but is not limited 1o,
an optionally substituted Ci.zo alkyl, an optionally substituted Ci.ie alkyl, an optionally
substituted Tower alkyl; an optionally substituted cycloalkyi; an optiosally substituied
alkynyl of C2-Cs, an optionally substituted lower alkenyi of C2-Cs, or optionally

15 substituted acyl, which includes but is not limited to C(O) alkvi, C{O)C1a0 alkyl),
C{OK o alky), or C{Oyower alkvl) or elternatively, in the instance of NR'2, each R
comprise at least one C atom that are joined to form a heterocyele comprising at least two

carbon atoms; and

R is H, halogen (including ¥, CI, Br, I), OH, OR', SH, SR, NIz, NHR', NR'2,
20 NO;lower alkyl of C1-Cs, halogenated (F, Cl, Br, 1) lower atkyl of Ci-Cs, lower alkenyl
of C2-Cs, halogenated (F, Cl, Br, D) lower alkenyt of C2-Ce | lower alkynyl of C2-Ce,
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halogenated (F, CI, Br, I} lower atkyny] of C2-Ce, lower alkoxy of C1-Cs, halogenated (F,
ClL, Br, 1) lower alkoxy of Ci-Cs, CO2H, CO2R', CONHz, CONHR', CONR",
CH=CHCO:H, or CH=CHCO:R'; with the proviso that when base is represented by the
structure ¢ with R'! being hydrogen, R' is not a: (i) ~C=C-H, (ii) -C=CH, or (iil) -NO».

As can be appreciated from the structure represented by formula | above, there are
myriad wavs to express the several embodiments and aspects of each embodiment of the
present invention. As seen below, the inventors have disclosed certain embodiments
directed to the compound of formula I, each having several aspects, based on the identity
of the modified purine or pyrimidine base. This is not intended to be an explicit or
implicit admission that the three embodiments are independent or distinet nor should it be
interpreted as such. Rather, it is intended to convey information so that the full breadth
of the present invention can be understood. Furthermore, the following embodiments,
and aspects thereof, are not meant to be limiting on the full breadth of the invention as

recited by the structure of formula 1.

A first embodiment of the invention is directed to a compound represented by

formula §-1:

RS

RS
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wherein

(a) R'is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthy! are
optionally substituted with at least one of Cie alkyl, Ca alkenyl, Czs alkyuyi, Cis
alkoxy, ¥, Cl, Br, I, nitro, cyano, Cr.s haloalkyl, -N(R")2, Ci6 acylamine, -NHSO:Cis
alkyl, -SO2N(R Y)Y, CORY, and -S0:C 16 alkyl; (R is independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Cioo alkyl, or Cis alkyl, RV is -OR' or -

N(R"p);

(b  R?is hydrogen, C 110 atkyl, R% or R*™ and R? together are (CIz)s 50 as to
form a cyclic ring that includes the adjoining N and C atoms, C{OYCR¥R®NHR!, where
nis2to4and R', R* and R

N\

(¢} R and R are (i) independently selected from hydrogen, Ci.10 alkyl,
cycloalkyl, -(CH2)(NR™ Y2, Crs hydroxyalkyl, -CH2SH, -(CH228(0)Me, -
(CH2psNHC(=NHINH-, (1H-indol-3-yimethyl, {1H-imidazol-4-yl)methyl, -
(CH2)eCOR™", aryl and aryl Ci.3 alkyl, said aryl groups optionally substituted with a
aroup selected from hydroxyl, Ci.0 alkyl, Cie alkoxy, halogen, nitro and cyano; (it} R™
and R¥® both are Ci. alkyl; (iii) R* and R together are(CHz)r 5o as to form a spiro ring;
(ivi R*is hydrogen and R* and R? together are (CHz)a 50 as to form a cyclic ring that
includes the adjoining N and C atoms {v) R* is hydrogen and R™ and R? together are
{CHz)n s0 as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
to6,dis0to2 eis0to3, fis2to 3, nis2to4, and where R is independently hydrogen
or Cis alkyl and R is -OR' or —-N(R*)2); {vi) R¥is H and R?" is H, CHz, CHLCHs,
CH(CH: ), CHCH(CHs ), CH(CH:)YCHCH3, CHyPh, CHa-indol-3-y], -CH2CH2SCH;,
CHzCO2H, CHC(O)NH,, CH:CHRCOOH, CHaCHRC(O)NH,, CHCHRCHaCH2NH,, -
CH:CHLCHNHC(NINIL, CHz-imidazol-4-yl, CT:OH, CH(OH)CHs, CIL((4-0H)-
Ph), CH2SH, or lower cycloatkyl; or (viii) R* is CHs, -CH2CHs, CH(CHs),
CH2CH(CHz ), CH{CH:)YCH2CH3, CH2Ph, CHz-indol-3-y1, -CHzCH28CH:z, CH2CO:H,
CH2C(O)NH,, CH:CHCOOH, CH.CHC(O)NH,, CHCH:CHLCHoNH, -
CH:CHCHoNHC(NHNH,, CHa-imidazol-4-yl, CHROH, CH{OH)CH;, CHo({4'-OH)-

2980901-1 -4 -

Gilead Exhibit 2023
PGR2023-00046 - Page 0030



4

10

]
w

Docket No. 60137.0034USU1

Ph), CH2SH, or lower cycloalkyl and R™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, Ci2e alkyl, Ciue alkyl, or Cie alkyl, R is —
OR' or -N(R));

(d)  R'ishydrogen, Cii0 alkyl, Cri0 alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl}-amino, or halogen, Ci.10 haloalkyl, Cs.10 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, diffower alkyl}-amino, aryl, such as

phenyl, heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

{e) R7is H, a lower alkyl, ON, vinyl, O-(lower alkyD), hydroxyl lower alkyl,
i.e., {CHz)pOH, where pis 1 -6, including hydroxy! methyl (CH.OH), CHaF, N,
CH:CN, CHaNHz, CHaNHCH3, CHoN(CHs Yz, alloyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R®is
H, R’ cannot be N5 and when X is OH, R% is CHs or CIHoF and B is a purine base, R®

cannot be H;
{(f) R®is H, CHz, CHuF, CHF:, CFs, F, or CN;
(g} XisH OH F, OMe, Cl, Br, I, NHz, or N3;

{h} Y is OH, H, Ciq alkyl, Caa alkenyl, Cou alkynyl, vinyl, N3, CN, Cl, By, F,
L NO», OC(O)YO(Craalkyl), OC(OYO(C-s alkyl), OCOYO(Cra alkynyly, OC(O)YG(Cas
alkenyl), OCi-10 baloalkyl, O(aminoacyl), O{C1.10 acyl), O(Ci alkyl), O(Cza alkenyl),
S{C 1 acyly, S(Crs alkyl), 5{Cou alkynyl), $(Cau alkenyl), SO(C 14 acyl), SO{C1 alkyl),
SO(Cz-4 alkynyly, SO(Caw alkenyl)y, SO2(Crs acyl}, SO2{Cros alkyl), SO Ca alkynyl),
SO2{Coa alkenyly, OS{00{C14 acyl), OS{O)(Ca alkyl), OS(0)2(Crs alkenyl), NHa,
NH{C 14 alkyl), NH(Co.4 alkenyl), NH{C2. alkynyl), NH(Cros acyl), N(Ci alkyl)z, N(C:.
s acyl )y, wherein alkyl, alkynyi, alkenyl and viny! are optionally substituted by N, CN,
one to three halogen (Cl, Br, F, 1), NO2, C{OYHC1- alkyl), CIOY3(Cra alkyly, C(OHYO(Ca-
¢ alkynyl), C{OYO(Cz-4 alkenyl), O(C1s acyl), O(Crs alkyl), O(Car-4 alkenyl), S(Cia acyl),
S{Cra allyl), 5(Caa alkynyl), S{Caa alkenyl), SO(C1.a acyl), SO(C14 alkyl), SO(Cau
atkynyl}, SG{Co. alkenyl}, SO2{Cres acyl), SGH{Crea alkvl), SOACoaa alkynyl), 80(Cous
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alkenyl), OS(01(Crs acyl}, OS{(OR(Cia alkyl)y, OS(OR(Ca alkenyl), NH2, NH(Ciu
alkyl), NH{Cy. alkenyl), NH{Cz.q alkynyl), NH(Cia acyl), N{(Cra alkylh, N(Crg acyl);

(i) R’ R*R” are independently H, F, ClI, Br, I, OH, OR/, SH, SR', NH,, NHR',
NR'2, lower alkyl, halogenated (F, Cl, Br, [} lower alkyl, lower alkenyl of C2-Cs, CO2H,
COR, CONHz, CONHR', CONR", wherein R’ is a Ci0 alkyl; a Cro cycloalkyl; a Co-
Ce alkenyl, a C2-Ce alkynyl.

A first aspect of the first embodiment is directed to a compound represented by

formula -1
wherein

{2} R! is hydrogen, n-alkyl or arvl, which includes, but is not limited to,
phenyl or naphthyl, where phenyl or naphthy! are optionally substituted with at least one

of Cis alkyl, Cis alkoxy, F, Cl, Br, L, nitro, cyvano, Cis haloalkyl;
(b)  R%is hydrogen or CHa;

(¢y  Rand R® are independently (i) R3 is hydrogen and R® and R* together
are (CH2)s 50 as to form a cyclic ring that includes the adjoining N and C atoms (v) R*®is
hiydrogen and R* and R? together are (CH2)» so as to form a cyclic ring that includes the
adjoining N and C atoms, wherecis 1106, di1s 0102, e180103,fis3t0 5, nis2to 4,
and where R’ is independently hydrogen or Ci.s alkyl and R¥ is -OR' or —-N(R*'p); {vi)
R%is Hand R™is H, CHz, CH{CH:3 )2, CH2CH(CHs )2, CH(CH:))CH2CH:, CH2Ph, CHe-
indol-3-y1, -CH2CH2SCHs, CHaCOoH, CH2C{OYWH,, CH:.CH:COOH,
CHRCH2C(O)NH2, CH2CH2CH2CHoNH:, -CHyCHRCHaNHC{NHONH,, CHa-imidazol-4-
vi, CHLOH, CH(OH)CH:, CH2{({4'-OH)-Ph), CH2SH, or lower cycloalkyl; or (viii) R is
CHs, CH(CH3):, CHCH(CHa)o, CH(CH:)CH:2CHs, CHoPh, CHaz-indol-3-y1, -
CH:CH2S8CHs, CHCOnH, CH2C(ONH, CH:CHCOOH, CHCH2C(O)NHz,
CHCHCHCHRNH,, -CHCHCHNHC(INHNHG, CHz-imidazol-4-y1, CH2OH,
CH(OH)CH;, CHa((4'-OH)-Ph), or CH2SH and R™ is H;
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() R* is hydrogen, Ci-10 alkyl, Ci-10 alkyl optionally substituted with a lower
alkyl, alkoxy, dilower alkyly-amino, or halogen, Ci.io haloalkyl, Cs.o cycloalkyl,
cycloalkyl alkyl, cyclohetercalkvl, amincacyl, aryl, such as phenyi, heteroaryl, such as,

pyridinyl, substituted arvi, or substituted heterparyl;

(e} R is H, CN, CHs, vinyl, OCHs, OCH2CH3, CH20H, CHa(halo), such as
CHaF, N3, CH2CN, CHaN;, CHaNHz, CHoNHCH3, CHaN(CHi: ), halogen, including F,
Cl, Br, or I, with the provisos that when X is OH | base is cytosine and R® is H, R’ cannot

be Ns;
(f) R®is H, CH:, CILF, CHI:, CFs, F, or CN;
(g} XisH OH F, OMe, C|, Br, I NH2, or N3;

(hy  YisOH H, Ciwalkyl, vinyl, N3, CN, CL, Br, F, I, O(Cus acyl), O{(Cia
alkyly, NHz, NH(C 4 alkyl), NH(Caa alkenyl), NH(Caw alkynyl), NH{C14 acyl), N{C1
alkyly, N{Cras acyl)h, wherein alkyl, alkvnyl, alkeny! and viny! are optionally substituted
by N3, CN, one to three halogen (Cl, Br, F, ), NOz, OC(OYO(Ci4alkyl), OCO)YO{Ciu
alkyl), OC(OYO{Cos alkynyl), OC{OYO(Cos alkenyl), OC 14 haloalkyl, O(aminoacyl),
O(Chrug acyl), O(Ciag alkyly, O(Cra alkenyl), ${Cia acyl), S(Cra alkyl), S(Cra alkynyl),
S{Cz4 alkenyl), SO(Cr4 acyl), SO(Cra alkyl), SO(Cz24 alkynyl}, SO(Cz- alkenyl),
SOCrq acyl), S02(Craq alkyl), SOCuaa alkynyl), SO2{Cra alkenyi), OS{OR{Ci4 acyl),
OS(0)ACra alkyl), OS(0)(Cou alkenyl), NHz, WH{Cr allkyl), NF{Cz4 alkenyl), NF{Cz.
g alkyny), NH{C 1.1 acyl), N(Cra alkyly, or N(Ci acyly;

(i) R’ R® R’ are independently H, F, Ci, Br, I, OH, OR', SH, SR, NH,, NHR',
NR'2, lower alkyl, halogenated (F, Cl, Br, ) lower alkyl, lower alkenyl of C2-Cs, CO2H,
COR, CONHy, CONHR', CONR", wherein R’ is a Ciao alkyl; a Crao cycloalkyl; a Co-
Ce alkenyl, a Ca-Co alkynyl.

A second aspect of the first embodiment is directed to a compound represented by

formula §-1

wherein
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(a) R! is hydrogen, n-alkyl or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a Ci.3 alkyl, a Cus alkoxy, ¥, Cl,

Br, 1, nitro, cyano, and a Ci-5 haloalkvl;
(b)  R?is hydrogen or CHz;

(cy  R%and R*® are independently (i) R* is hydrogen and R°" and R together
are {CHz)n so as to form a cyclic ring that includes the adjoining N and C atoms (v) R*® is
hydrogen and R>? and R? together are (CHa)a so as to form a cyclic ring that includes the
adjoining N and C atoms, where cis 1100, d1s0to 2, eis 0103, fis3t0 5, nis2to 4,
and where R’ is independently hydrogen or Ci.e alkyl and R¥ is -OR' or -N(R*}); {vi)
R¥%is Hand R™ is H, CHz, CH(CH: )2, CH2CH(CHs ), CHICH:)YCH2CH3, CH:2Ph, CHe-
indol-3-v1, -CH2CH:SCH, CHCO2H, CH2C(O)NH», CH2CH.COOH,
CHCH2C(OINH:, CHCHCHRCHoNH:, -CHCHRCHNHC(NH)NF, CHa-imidazol-4-
vi, CH2OH, CH{OH)CH:, CHa((4'-OH)-Ph), CH2SH, or lower cycloalkyl: or (viii) R is
CH:, CH(CHs):, CHRCH{CH: )2, CH{CH; )CH:CHs, CHoPh, CHa-indol-3-v1, -
CH2CH:SCH;3, CHoCOoH, CHRC(OWNH:, CH2CHLCOOH, CHRCH2C(O)NH:,
CH2CH:CHCHNHy, -CH2CHRCHONHC(INH)NH,, CHo-imidazol-4-yl, CH2OH,
CH(OH)CH;, CHa((4'-OH)-Ph), or CH2SH and R is H;

{d} R* is hydrogen, CHs, Et, 'Pr, "Pr, "By, 2-butvl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yi, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-y1, N-methyl-piperidin-4-vl, lower

haloalkyl, di{lower alkylyamino-lower alkyl, or amincacyl;

(¢} R’ is H, CN, CHs, OCH;, CH:OH, CHz(halo), such as CHF, N3, CHRCN,
CHalN3, CHaNH,, CHNHCH:, CHoN{CHs ), halogen, including ¥, Cl, Br, or I, with the

provisos that when X is OH | base is cytosine and R is H, R® cannot be Nj;
(H) R®is H, CHs, CH2F, CHF:z, CF3, F, or ON;

(¢}  XisH, OH, F, OCHs, NHz, or N3;
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(h)  Yis O, H, CILs, vinyl, N3, CN, €1, Br, F, 1, OC(O)CIE, OCH:, NIL,
NHCH;, NH(vinyt), NH(acetyl), NH(C(O)CHs), N(CHs)s, N(C(O)CH3 ), or

Olaminoacyl),

(i) R’ and R® are independently H, F, Cl, Br, I, OH, OCH;, SH, SCH:, NiHa,
NHCH3, N{CH3)z, CHs, CH3.qXq, where X is F, Cl, Br, or L and g 15 1 10 3, vinyl, COzH,
CO2CHs3, CONHz, CONHCH;3, or CON(CHs )z, and

) R? is selected from among OH, OCHs, SH, SCHs, NHz, NHCH:, N(CHa),
OC(ONCT-20 alkyly, which include but are not limited to OC{O)CH2)sCH;3,
NHC{O}C1-20 alkyl), which include but are not limited to NHC(O)Y(CH2):CHjs, and
N{C(O¥CH2)CHz ), which include but is not Himited to N{COWCH:zuCHs), where s is
an integer selected from 0, 1,2,3.4,5,6,7.8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, and

19

Acthird aspect of the first embodiment 15 directed to a compound represented by

formula -1
wherein

{a) R! is hydrogen, n-alky! or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a CHs, OCH;, F, Cl, Br, L, nitro,

cyano, and a CHa.qXo, where X is F, Cl, Br, or 1, and g is 1-3;
(b)  R%is hydrogen or CHz;

)] R3%is H and R is H, CHz, CH{CHs), CHaCH(CH: )2, CH(CH:)CH2CHs,
CH2Ph, CHz-indol-3-vi, -CH2CH2SCH3, CH2COH, CHaC(O)NH,, CHaCH2COOH,
CHoCHoC(OYNH,, CHCHCHRCHoNH,, -CHoCHoCHaNHC(NHINH,, CHo-imidazol-4-
vi, CHLOH, CH(OH)CH;, CH2({4'-OH}-Ph), CH28H, or lower cycloalkyl or R* is CHa,
CH(CHs)2, CHaCH(CH:z )2, CH(CH:)CH2CH;3, CHaPh, CHz-indol-3-vi, -CH2CH28CH3,
CH2CO:H, CHCONH:, CHzCHRCCOH, CHCHRC(OINH,, CHCHCH2CHoNH,, -
CHCHyCHaNHC(NH)NH,, CHo-imidazol-4-yl, CH20H, CH{OH)YCH3, CHa((4'-OH)-
Ph), CH2SH, or lower cycloalkyl and R™ is H;
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(dy  R%ishydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N~
methyl-pyrrolidin-3-yi, N-methyl-pyvrrolidin-4-v1, lower haloalkyl, dilower alkylamino-

lower alkyl, or aminoacyl;

(e} R is H, CN, CHs, OCH3, CH:OH, CHa(halo), such as CHaF, N3, CHaCN,
CHaN3, CH:NH, CHoNHCH;3, CHaN(CH;: ), halogen, including F, C1, Br, or 1, with the

provisos that when X is OH | base is cytosine and R®is H, R’ cannot be Ns;
{0 R%is H, CHa, CHoF, CHF2, CFs, F, or ON;
(g} XisH, OH, F, OCH;3, NHz, or N3;

{h) Y is OH, H, CHs, vinyl, N3, CN, C1, Br, F, 1, OC(OYCH;, OCHz, NHz,
MNHCH;, MH{vinyl}, NH(acetyl), NB(C(OYCHs), N{CH:z ), N(C{O)YCHs):, or

Oaminoacyl);

(i} R’ and R® are independently H, F, Cl, Br, I, OH, OCH;, SH, SCH3, NHa,
NHCH:, N(CHs ), CHs, CHs.qXq, where Xis F, €1, Br, or Tand g is 1 to 3, vinyl, COuH,
CO2CHz, CONHa, CONHCHs, or CON{CH3s)z, wherein R'is g Crao alkyl a Crao
cycloalkyl; a Co-Co alkenyl, a Co-Co alkynyl'; and

) R is selected from among OH, OCH:z, SH, SCH3, NIz, NHCH:, N(CH:s),
OC(OXC1-20 alkyl), which include but are not limited to OC{O)CH2)sCH;s,
NHC(OKC1-20 alkyly, which tnclude but are not limited to NHC(OHCHz)CHs, and
N{C(OWCH2)sCHs )2, which include but is not limited to N{C(O}CH2):CHz),, where s i3
an integer selected from O, 1,2, 3,4, 5,6, 7,8, 9 10, 11, 12, 13, 14, 15,16, 17, 18, and
19.

A fourth aspect of the first embodiment is directed to a compound represented by

formula §-2
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RO

RS

O
B3
Rganj?%/
ey 1A
CO,R
i-2
wherein

(a) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, or a substituted or
unsubstituted phenyl, where the substitutent of the substituted phenyl is at least one of a
CHs, OCHs, F, U, Br, L, nitro, cyano, and a CHi.Xq, where X is F, CL Br,or [, and g is
1-3;

(b)  R?is hydrogen or (Ha;

(cjy  R*isHand R%®is H, CHs, CH{CHs ), CFaCH{CHz )2, CH(CH3)CH2CHs,
CH:Ph, CHz-indol-3-vl, -CH2CH2S8CH;, CHCO:H, CHC(O)NH;, CHCHRCOOH,
CHCHoC(ONH,, CHCHCH2CHaNH, ~-CH2CHoCHaNHC(NHINH,, CHa-imidazol-4-
vi, CHOH, CH(OH)CH:, CH2((4'-OH}-Ph), CH2SH, or lower cycloalkyl or R* is CHs,
CH(CHs)2, CH:CH(CH:)2, CH{CHa)YCH2CH:, CHaPh, CHa-indol-3-vl, ~-CH2CHzSCH3,
CH2COoH, CH2C(OYNHz, CH2CH:COOH, CHa.CHRC(OYNH:, CH2CH2CH2CH2NHo, -
CHoCHaCHoNHC(NH)INH:, CHo-imidazol-4-yl, CHaOH, CH{OH)CHs, CH{(4'-OH)-
Ph), CHa2SH, or lower cycloalkyl and R is H;
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(dy  R%is hydrogen, Ci10 alkyl, Cii0 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Cio haloalkyl, Cs.ie cyeloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, dilower allyDamino-lower alkyl, aryl, such as phenvl,

heterparyi, such as, pyridinyl, substituted aryl, or substituted heterocaryl;

(e} R’ is H, CN, CHs, OCH3, CH:OH, CHoF, N3, CH:CN, CHaoNs, CH:NH:,
CHaNHCH, CHeN(CHs ), halogen, including F, Cl, Br, or [, with the provisos that when

X is OH , base is cytosine and R® is H, R® cannot be N3;
{0 R®is H, CHs, CHoF, CHF2, CF3, F, or ON;
(gy  XisH,OH F, OCH;s Cl, Br, I, NHa, or N3;

{h) Y is OH, H, CHs, vinyl, N3, CN, C1, Br, F, 1, OC(OYCH;, OCHz, NHz,
MNHCH;, MH{vinyl}, NH(acetyl), NB(C(OYCHs), N{CH:z ), N(C{O)YCHs):, or

Oaminoacyl);

(i} R’ and R® are independently H, F, Cl, Br, I, OH, OCH;, SH, SCH3, NHa,
NHCH:, N(CHs ), CHs, CHs.qXq, where Xis F, €1, Br, or Tand g is 1 to 3, vinyl, COuH,
CO2CHz, CONHa, CONHCHs, or CON{CH3s)z, wherein R'is g Crao alkyl a Crao

cycloalkyl; a Co-Co alkenyl, a Co-Co alkynyl; and

) R is selected from among OH, OCH:z, SH, SCH3, NIz, NHCH:, N(CH:s),
OC(OXC1-20 alkyl), which include but are not limited to OC{O)CH2)sCH;s,
NHC(OKHC1-20 alkyly, which include but are not limited to NHC(OWCHR)UCH, and and
N{C(OWCH)sCHs, which include but is not limited to N(C(O}CHz)CHz), where s 1s an
integer selected from 0, 1,2, 3,4, 5, 6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, and 19

A fifth aspect of the first embodiment is directed to a compound represented by

formula §-2
wherein

(2) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(by  R®is hydrogen or CHs;

() R¥%is Hand R™ is H, CHz, CH{CH:)2, CHzCH(CHs k2, CH(CH3)CH2CHs,
CHoPh, CHa-indol-3-vl, -CH2CHLSCHs, CHCOGH, CH2C(O)NH., CHoCHCOOH,
CH:CH2C(ONH:, CHoCHCHRCH N, -CHCHRCHoNHC(NH)NH,, CHz-imidazol-4-
vi, CH:OH, CH{OH)YCH3, CHx((4'-OH)-Ph), CH28H, or lower cycloalkyl;

(dy  R%ishydrogen, CHjs, Et, Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyi,
cyclobutyl, eyclopentyl, cyclohexyl, N-methyl-aziridin-2-yi, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-vl, N-methyl-pyrrolidin-4-yl, lower haloalkyl, di(lower alkyDamino-

lower alkyl, or aminoacyl;

(e) R’ is H, CN, CHs, OCH3, CH:OH, CHoF, halogen, including F, C1, Br, or

L

() R is H, CHs, CHoF, CHF2, CF3, F, or CN;

(g)  XisH, OH, F, OCHs, NHa, or N;

(h) Y is OH, H, CH;, vinyl, N3, CN, Cl, Br, F, I, OC(O)YCH3, OCH;, or
O{aminoacyl});

(i) R7 and R® are independently H, ¥, C1, Br, I, OH, OCH;, SH, SCH:, NHa,
NHCH;, N(CHs ), CHs, CH;s.qXq, where Xis F, Cl, Br, or Tand g is 1 0 3, vinyl, COzH,
CO2CHs, CONHa, CONHCH3, or CON(CHs 2, wherein R' is a Crao alkyl a Crao
cycloalkyl; a Co-Cs alkenyl, & C2-Cs alkynyl; and

) R’ is selected from among OH, OCH:, SH, SCHs, NHy, NHCH3, N{(CHz)z,
OC(OX Crao allyl), which include but are not limited to OC{OHCH23:CHa, NHC(OHCiao
alkyly, which include but are not limited to NHC(O}CH2)«CHs, and N{C{OXCH:):CHs)a,
which include but 13 not Hmited to N{C{(O¥CH2)CHs: )z, where 5 18 an integer selected

from 0,1,2,3,4,5.6,7,89, 10, 11, 12, 13, 14, 15, 16, 17, 18, and 19

A sixth aspect of the first embodiment is directed t0 a compound represented by

formula -2
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wherein

(a) R'is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyi, p-tolyl, p-

bromo-phenyl, p-chioro-phenyl, p-fluorophenyl;

(by  R’is hydrogen or CHj;

{) R is H and R is H, CHa, CH(CHs), CH2CH{CHs ), CH(CH:)CH (' H3,
CH:zPh, or lower cycloalkyl;

(dy  R¥is hydrogen, Ciao alkyl, Cii0 alkyl optionally substituted with a lower
alkyl, allcoxy or halogen, Ciao haloalkyl, Ca.e cycloalkyl, cycloalkyl atkyl,
cycloheteroatkyl, aminoacyl, dilower alkylamino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;
{e) R’ is H, OMe, CN, CH:F, F, CI, Br, or I
H RSis H, CHs, CHoF, CHF:z, CF:, or F;
(&) XisH, OH, F, OCH;, F, Cl, Br, §, or N3;
(h} Yis H, GH, CH;, F, Cl, Br, 1, or N3, OCH;s, OC(O)CHs, or O{aminoacyl);

(i) R’ and R® are independently H, F, Br, SCHs, CHs, CHz.4Xq, where X is F,
CL Br,orfand qis 1 to 3, vinyl, CO2CHs, CONHz, CONHCH:, or CON(CHa}z; and

) R is selected from among OH, OCH:z, SH, SCH3, NIz, NHCH:, N(CH:s),
OC(OYCrao alkyl), which include but are not limited to OC{O}CH2)sCHs, NHC(OHCiao
alkyl), which include but are not limited to NHC{(ONCH2)«CH3, and N{C{ONCHz):CHs)s,
which include but is not limited to N(C(O¥CH2)CHz)z, where s is an integer selected
from0,1,2,3,4,5.6,7,8 9,10, 11,12, 13, 14, 15, 16, 17, 18, and 19.

A seventh aspect of the first embodiment is directed to a compound represented

by formuia 1-2

wherein
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(2) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(by  R’ishydrogen;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrobidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-y1, lower

haloalkyl, or difower alkyDamino-lower alkvl;
(¢) R7isH;
{H RO is H, CHs, CHoF, CHF2, CF3, or F,
{z) XisH, OH, OCH;, F, or N3,
{h) Y is OH, OCHs, OC(O3CH;3, or O(aminoacyl);

(1) R’ and R® are independently H, F, Br, SCH;, CHs, CH3.4Xq, where X is F,
Ch Br, orl and q is 1 to 3, vinyl, CO:CHs, CONH,, CONHCH:, or CON(CH3)2; and

1) RY is selected from among OH, OCHz, NHz, NHCH3, N(CHs )z, OC{OXC1-
20 alkyl), which include but are not limited to QC(OYCH2):CH;, NHC(O Y120 alkyl),
which include but are not Himited to NHC(OYCH2):CH3, and NC{OXCH2)CHs )z, which
include but is not limited to N(C{OYCH2):{CH3 ), where s is an integer selected from

among 0, 1,2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 18, and 19.

An eighth aspect of the first embodiment is directed to a compound represented

by formula -2

wherein
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(2) R'is hydrogen, methyl, phenyl, p-bromo-pheny!, p-chioro-phenyl, p-
fluorophenyl;

(by  R’ishydrogen;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrobidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-y1, lower

haloalkyl, or difower alkyDamino-lower alkvl;
(¢) R7isH;
{H RO is H, CHs, CHoF, CHF2, CF3, or F,
{z) XisH, OH, OCH;, F, or N3,
{h) Y is OH, OCHs, OC(O3CH;3, or O(aminoacyl);

(1) R’ and R® are independently H, F, Br, SCH;, CHs, CH3.4Xq, where X is F,
Ch Br, orl and q is 1 to 3, vinyl, CO:CHs, CONH,, CONHCH:, or CON(CH:)z;

1) RY is selected from among OH, OCHz, NHz, NHCHs, N(CHs )z, OC{OXC1-
20 alkyl), which include but are not limited to QC(OYCH2):CH;, NHC(O Y120 alkyl),
which include but are not Himited to NHC(OYCH2):CH3, and NC{OXCH2)CHs )z, which
include but is not limited to N(C{OYCH2):{CH3 ), where s is an integer selected from

among 0, 1,2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 18, and 19.

A second embodiment of the invention 13 directed to a compound represented by
formula I in which the base is a structure represented by formula b above, wherein R},
RZ R R¥ R RS RE X, Y R, and RBare defined in the Summary of the Invention

section above.
A first aspect of the second embodiment is directed to a compound represented by
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formula §-3

wherein

¥4

(a) R'is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, pheny! or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Ci6 alkyl, Cas alkenyl, Cre alkynyl, Cis
alkoxy, F, C1, Br, 1, nitro, cyano, Cis haloalkyl, -N(RY ), Ci acylamino, -NHS02C1s
alkyl, -SO:N(RY), CORY, and -SO2C 16 alkyl; (RYis independently hydrogen or alkyl,
10 which includes, but is not limited to, Cra0 alkyl, Cr10 alkyl, or Cis alkyl, R s ~OR' or -
NR ),

{4} R?is hydrogen or CHs;

{c) R and R are (1) independently selected from hydrogen, Cr.10 alkyl,
cycloalkyl, -(CH23(NRY )2, Ci6 hydroxyalkyl, -CH2SH, -(CH:2):5(0)Me, -

15 (CH2)pNHC(E=NHINH,, (TH-indol-3-yDmethyl, (1H-imidazol-4-yhmethyl, -
(CH2).CORY, aryl and aryl Ci.s alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Crio0 alkyl, Cis alkoxy, halogen, nitro and cyano; (i) R¥
and R™ both are Ci alkyl; (ii} R¥ and R together are(CHz)r so as to form a spiro ring;
{iv) R* is hydrogen and R* and R? together are (CHz)n 50 as to form a cyclic ring that

20 includes the adjoining N and C atoms (v) R* is hydrogen and R*® and R? together are
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(CH2)n s0 as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |
t06,dis0to2 eis0to3, fis 210 5, nis 2 to 4, and where R is independently hydrogen
or Cie alkyl and R¥ is -OR' or -N{R*)2); (vi) R*is H and R™ is H, CH;z, CHoCH;,
CH(CHs )2, CHRCH(CHz ), CH(CH)CHCHs, CHPh, CHa-indol-3-v1, -CHRCH:SCH,
CHCOH, CHRC(OWNH), CHaCH:COOH, CHaCH2C(ONH, CHoCHCH2CHaNH:, -
CHCHyCHoNHC(NH)NH,, CHo-imidazol-4-yl, CH2OH, CH{OH)YCH;, CH:((4'-OH}-
Ph), CH28H, or lower cycloatkyl; or (viii) R is CHs, -CH2CHs, CH(CHs ),
CH:CH(CH3 ), CH(CH:)CH:CHa, CHaPh, CHa-indol-3-y1, -CH2CH2SCH3, CHCO:H,
CHC(ONTL, CHCH2COOH, CHRCHoC(ONH:, CHCHCHRCHRNHD, -
CHACHCHaNHCO(NH)NHD, CHo-imidazol-4-yl, CH2OH, CHOH)CHs, CHa((4-0H)-
Ph), CH:SH, or lower cycloalkyl and R™ is H, where R7 is independently hydrogen or
alkyl, which includes, but is not limited to, Ci2e alkyl, Cioie alkyl, or Cie alkyl, R is -

OR' or -N(R));

(d)  R%ishydrogen, Ciae alkyl, Ci-io alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci.0 haloalkyl, Cs.10 cycloalkyl, cycloalkyl alkyl,
cycloheterpallyl, aminoacyl, di(lower alkylamino-lower altkyl, aryl, such as phenyl,

heteroaryi, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., ~(CH2}pOH, where pis 1 -0, including hydroxyl methyl (CH2OH), CHoF, N3,
CHCN, CHoNH,, CHNHCH:, CH2N(CHzs ), alkvne (optionally substituted), or halogen,
including F, Cl, Br, or 1, with the provisos that when X is OH, base is cytosine and R is
H, R® cannot be N3 and when X is OH, R° is CH; or CHoF and B is & purine base, R’

cannot be H;
() R®is H, CHs, CHoF, CHF2, CF3, F, or CN;
{g) XisH, OH, F, OMe, CI, Br, L NH», or N3;

(h) Y 1s OH, H, Ci alkyl, Coa alkenyl, Cuag alkynyl, vinyl, N3, CN, CL, Br, F,
1, KOz, OC{OYO(Craalky!), OCOY(Cra alkyly, OC(OYG(Caaa alkynyl), GC{OYO(Cas
alkenyl), OC-10 haloalkyl, O(aminoacyl), O{Ci.10 acyl), O(Crs alkyl), O(Ca-s alkenyl),
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S(Cr-4 acyl}, S(Crs alloyl), S{Ca4 alkynyl), S(Ca4 alkenyl), SO(Crs acyl), SO(C14 alkyl),
SO(Cou alkynyl), SO{Ca alkenyl), SOx(Cras acyl), SOHCrs alkyl), S02Crq alkynyl),
SOH{Co alkenyl), OB{OR{C v acyl}, OS(O0{Ciw alkyhy, OS(00(Crs alkenyl), NH:,
NH(C1-4 alkyl), NH(Cs.4 alkenyl), NH{(Cs.4 alkynyl), NH(Ci.s acyl), N{(Ci4 alkyl), or
N{Ci-18 acyl)2, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ns,
CN, one to three halogen (Cl, Br, F, I}, NO,, C{OYO{(Cra alkyl), C{IOYHCra alkyly,
CUOHYO(C2a alkynyly, CIOYO(Cra alkenyl), O(Cra acyl), O(Cra alkyl), O(Ca. alkenyl),
S{Ci- acyl}, 8(Cra atkyl), S{Cz.1 alkynyl}, S{Cza alkenyl), SG{Crq acyl), SO{C14 alkyl),
SO{C2-4 alkynyl), SO(Co alkenyl), SO2(Ci2 acyl), SO{Ci-s alkyl), SOACos alkynyl),
SCh(Caa alkenyly, OS(OR(Cra acyl), OS(O0(Cra alkyl), OS(0)(Cr alkenyl), NHa,
NH(C1-4 atkyly, NH(Co.a alkenyl), NH(Cr.s alkynyl), NH(Cr.s acyl), N(Ci alkyi), or
N{C1-4 acyl)y,

(i} R’ and R® are independently H, F, Cl, Br, I, OH, OR’, SH, SR’, NHz,
NHR', NR'"2, lower alkyl, halogenated (F, Cl, Br, I} lower alkvl, lower alkenyl of C2-C,
COH, COaR’, CONH, CONHR', CONR'z, wherein R' is a Crao alkyl a Ciao cycloallyi;

a C2-Ce alkenyl, a C2-Ce alkynyl.

The second aspect of the second embodiment is directed 1o a compound

represented by formula -3
wherein

(a)  R!ishydrogen, n-alkyl or aryl, which includes, but is not limited to,
phenyl or naphthyl, where pheny! or naphthyl are optionally substituted with at least one

of Cis alkyl, Cis atkoxy, F, Cl, Br, {, nitro, cvano, Ci haloalkyl;
(b)  R%is hvdrogen or CHs;

(¢)  R%and R°® are independently (i} R* is hydrogen and R3% and R* together
are (CHz)n so as to form a cyclic ring that includes the adjoining N and C atoms (v) R*®is
hydrogen and R* and R? together are (CH2)a 50 as to form a cyclic ring that includes the
adjoining N and C atoms, wherecis 1106, d1s 0102, eis0t03,fis3 105, nis 2104,

and where R%'is independently hydrogen or Cis alkyl and R¥" is -OR’ or -N(R¥)2); (vi)
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R3is H and R is H, CHz, CH{CHs), CHLCH{CH: )2, CH(CH:)CHLCH;, CHPh, CH:-
indol-3-yl, -CH2CH28CH;3, CHaCO2H, CHC(O)NH:, CH2CH2COOH,
CH:CH2C(ONH:, CHCHCHRCHNH, -CHoCHoCHaNHC(NHINH:, CHz-imidazol-4-
vi, CH20H, CH(OH)CH:, CHo((4'-OH)-Ph), CH2SH, or lower cycloalkyl; or (viii) R* is
CHs, CH{CHz)2, CH2CH(CHa )z, CH(CH3)CH2CHs, CH2Ph, CHo-indol-3-y, -
CHoCH2SCH;, CHRCOH, CHLC(O)NH,, CHCH2COOH, CH:CHLC(O)NH,,
CH:CH2CH2CHoNH:, -CHoCHRCHeNHC(INHINH2, CHr-imidazol-4-y1, CH20H,
CH(OH)CH3, CH((4'-OH)-Ph), or CH28H and R*®is H;

(d) R* is hvdrogen, Ci1o alkyl, Ciao alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci.0 haloalkyl, Csae cycloalkyl, cycloalkyl alkyi,
cycloheteroallyl, aminoacyl, diflower alkyDamino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(¢) R7isH, CN, CHs, vinyl, OCHz, OCH:CHs, CH2OH, CHathalo), such as
CHaF, N3, CHaCON, CHaN;, CHaNH,, CHNHCH:, CHaN(CHz )z, halogen, including F,
CLBrork

(f)  R°isH, CHs, CHaF, CHF2, CF3, F, or CN;
(g) Xis H, OH, F, OMe, halogen, NHz, or N3;

(h) Y is OH, H, Crg alkyl, vinyl, N3, CN, Cl, Br, F, 1, O{C1s acyl), (H(Ciu
alkyly, NH», NH(C 4 alkyl), NH(Co alkenyl), NH(Cr. alkynyl), NH(C- acyl), N(C4
alkyl)z, N{C1.1s acyl)z, wherein alkyl, alkynyl, alkenyl and viny! are optionally substituted
by Na, CIN, one to three halogen (Cl, Br, F, I}, NO2, OC{O)YO(Crs alkyl), OC(OHO(C14
alkyhy, OC(O)YO(Co alkynyl), OC(OYHC2-4 alkenyl), OC .10 haloalkyl, Ofaminoacyl),
O(Cra acyl), O(Cra alkyl), O(Caa alkenyl), S(Cia acyl), S(Cra alkyl), S(Caa alkynyl),
S{Car alkenyl), SO(Crs acyl}, SO(Cra alkyl), SO(Car- alkynyl), SO(Ca alkenyl),
S02{Cra acyly, SO2(Cra alkyl), SGACz4 alkynyl}, SG2ACr4 alkenyl), O8{0R(C1i4 acyl),
O8{0)(C1aa alkyl), OS(0)(Cr.a alkenyl), NHz, NH(C 14 alkyl), NH(Cz.4 alkenyl), NH(Cs.
4 alkynyh), NH(Cra acyl), N{Ci alkvi), N{Cia acyl);
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(i) R’ and R® are independently H, F, Ci, Br, I, OH, OR', SH, SR', NI,
MNHR', NR", lower alkyl, halogenated (¥, Cl, Br, I} lower alkyl, lower alkenyl of C2-C,
CO:zH, COOR!, CONHp, CONHR!, CONR",, wherein R' is a Ciz0 alkyl; a Croo cycloatkyl;
a C2-Co alkenyl, a C2-Co alkynyl.

The third aspect of the second embaodiment is directed to a compound represented

by formula I-3
wherein

(a) R!is hydrogen, n-alkyl or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a Ci; alkyl, a Ci3 alkoxy, F, C1,

Br, 1, nitro, cyano, and a C1.5 haloalkyl:

(by  R’ishydrogen, CHz R™ or R’ and R’ together are {CH>): so as to form a
cyclic ring that includes the adjoining N and € atoms, C(O)CR¥RINHR!, where nis 2 to

4 and R, R®, and R are as defined herein;

A

(¢} R*and R’ are independently (i) R* is hydrogen and R and R* together
are (CHz)n so as to form a cyclic ring that includes the adjoining N and C atoms {v) R is
hydrogen and R* and R? together are (CHa)a so as to form a cyclic ring that includes the
adjoining N and C atoms, where cis 1106, d1is 0102, ¢1501t03,fis3to 5, nis 210 4,
and where R”' is independently hydrogen or Cis alkyl and R¥ is -OR’ or -N(R*)); {(vi)
Ris H and R is H, CHs, CH(CH>),, CHL.CH(CH; )2, CH(CH:)/CH>CHy, CHPh, CH-
indoi-3-yl, -CH2CH28CH3, CHaCOH, CH2C(CYNHz, CHUHCOOH,
CHCH2C(O)NHy, CH2CH:CHaCHalNHy, -CHoCH2CHoNHC(NHINH,, CHo-imidazoel-4-
yl, CH:OH, CH(OH)CH;, CH((4'-OH)-Ph), CH:SH, or lower cycloalkyl; or (viii) R is
CHs, CH(CHs)2, CH2CH{CHa),, CH(CH3)CH:CHs, CHoPh, CHz-indol-3-v1, -
CHoCH2SCHs, CHCOnH, CHaC(O)NH, CHCH2COOH, CH2CH2C(O)NH,,
CHCHCH CHNH:, -CHCH2CHaNHC(INHNH:, CHz-imidazol-4-y1, CH20H,
CH(OH)CH;, CHx((4-OH)-Ph), CH2SH, or lower cycloalkyl and R¥% is H;

{d) R*is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-y}, N-
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methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower

haloalkyl, or di{lower alkyDamino-lower allevi;

{e) R’ is H, CN, CH;, OCH3, CH2OH, CHo(halo), such as CHbF, Ns, CH»CN,
CHaNs, CHaNHa, CHoNHCH;3, CHoN({CHs ), halogen, including F, Cl, Br, or [

(f) R®is H, CHs, CHoF, CHF2, CFs, F, or ON;
(g) Xis H, OH, F, OCH;, halogen, NHz, or N;

(h)  Yis OH, H, CHs, vinyl, N3, CN, CI, Br, F. I, OC{O)CHs, OCHs, NH:,
NHCHs, NH(vinyl), NH(acety!), NH{C(O)YCH3), N(CH3 )2, N(C(O)CHz):

(i) R and R® are independently H, ¥, C1, Br, I, O, OCH;s, SH, SCH:z, NiH:,
NHCH;, N(CHs)z, CHs, CHsqXq, where X1 F, Cl, Br, or Land qis 1 to 3, vinyl, COzH,
COCH3, CONHz, CONHCH3, or CON(CHs 3z,

The fourth aspect of the second embodiment is directed to a compound

represented by formula 1-3
wherein

(a) R!is hydrogen, n-alky! or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a CH;, OCH3, F, Cl, Br, §, nitro,

cyano, and a CHi Xy, where X is F, C1, Br, or §, and qis 1-3;
(b)  R%is hvdrogen or CHa;

(¢} R js H and R¥® is H, CHs, CH{CHsh, CHLCH{CH: )2, CH(CH:)CHCHs,
CH2Ph, CHz-indol-3-vl, -CH2CH2SCHs, CH2CO0H, CHaC(O)NH,, CHaCHCOOH,
CHCHC(O)NH:, CHCHCH2CHNH, -CHCHyCHaNHCO(NH)NH:, CHo-imidazol-4-
vi, CHROH, CH(OH)CH:, CH({4'-OH}-Ph), CH2SH, or lower cycloalkyl or R* is CHs,
CH(CH3)z, CH2CH{CHs3 )2, CH(CH;3)CHaCH;, CHaPh, CHa-indol-3-vi, ~CH2CH:SCH3,
CHCOH, CHaCOONH:, CHoCHCOOH, CHCHC(ONH,, CH2CHRCH2CH2NH,, -
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CHCH,CHANHC(NH)NH,, CHo-imidazol-4-yl, CH20H, CH(OH)CH;, CHa((4-0H)-
Ph), CH28H, or lower cycloalkyl and R is H;

{d) R* is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-

4

methvi-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-vl, N-methyl-piperidin-4-yl, lower

haloalkyl, or difower alkyharino-lower alkyl;

(¢) R isH, CN, CHz, OCHs, CHOH, CHa(halo), such as CH:F, N3, CH:CN,
CHaN3, CH2NHz, CHzNHCH;3, CHaN(CH:)z, halogen, including F, Cl, Br, or [

(f)  REislL, CHs, CILE, CHF:, CFs, T, or ON,
10 (¢} XisH, OH, F, OCHs, NHz, or N3;

(h)  YisOH, H, CHs, vinyl, N5, CN, €1, Br, F, I, OC{O)CHs, OCH:, NH:,
NHCHs, NH(viny!), NH(acetyl), NH(C(O)CH3), N(CHz), N(C(O)CHs);

(1) R’ and R® are independently H, F, Cl, Br, I, OH, OCH:, SH, SCHz, NHy,
NHCH;, N(CHs)2, CHs, CHsqXq, where Xis F, Cl, Br, or Tand g is 1 to 3, vinyl, CO2H,
CO:CH;, CONHz, CONHCH3, or CON{CH3i)2, wherein R' is a Cia0 alkyl; a Ciao

[
(]

cycloatkyl; a Co-Ce alkenyl, a Cr-Ce alkynyl.

The fitth aspect of the second embodiment is directed to a compound represented

by formula I-4
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wherein

{a) R!is hydrogen, methyl, ethyl, n-propyl, i-propyl, or a substituted or
unsubstituted pheny!, where the substitutent of the substituted phenyl is at least one of a
CHs, GCH, F, T, Br, 1, nitro, cyvano, and g CHs.qXq, where X is F, CL Br, or [, and g is
1-3;

(b)  R*is hydrogen or CHj;

(<) R¥is H and R® is H, CHz, CH{CHs ), CHaCH(CHz ), CH(CH:)CHCH;,
CHyPh, CHz-indol-3-vl, -CH,CH>SCHs, CHCOH, CHC(O)NH,, CHCHCOOH,
CHCHoC(OINH,, CHCHCHCHoNH, ~CHCHRCHaNHC(NHNH,, CHa-imidazol-4-
vi, CH:OH, CH(OH)CH:, CH2({(4'-OH)}-Ph), CH28H, or lower cycloalky! or R* is CHj,
CH(CHs)2, CH:CH(CH:z)o, CH{CH:)YCH2CH:, CHoPh, CHi-indol-3-v1, -CHCH2SCH5,
CH2COoH, CHC(ONH:, CH.CHCOOH, CHaCHRC(OYNH:, CH2CH2CHaCHaNH, -
CHoCHoCHoNHC(NH)INH., CHo-imidazol-4-yl, CHaOH, CH{OH)CH:, CHA{(4-OH)-
Ph), CH2SH, or lower cycloalkyl and R is H;

{d} R* is hydrogen, CHs, Et, 'Pr, "Pr, "By, 2-butvl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yi, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-y1, N-methyl-piperidin-4-vl, lower

haloalkyl, or diflower alkvlyamino-lower alkyl;
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(e) R7is 1, CN, CHs, OCH;, CHROH, CHoF, N3, CHRON, CH2N;, CHaNI,
CH:NHCH;, CHaN(CHs ), halogen, including F, Cl, Br, or I

{f) R®isH, CH:, CHoF, CHF:, CF3, F, or CN;
(g} XisH, OH, F, OCHs, Ci, Br, I, NHy, or IN3;

(h} Y is OH, H, CHs, vinyi, N3, CN, Cl, Br, F, I, OC(O)YCH3, OCHs, NHy,
NHCH;, NH{vinyl), NH(acetyl), NH(C(O)CH3), N(CHz)z, N(C(O)YCHz)2;

(i) R7 and R® are independently H, F, Cl, Br, [, OH, OCH;, SH, SCH;, NHz,
NHCH;3, N(CHs )2, CHs, CH3.4Xq, where X is F, Cl, Br, or Tand g is 1 10 3, vinyl, C{:H,
CO2CH3, CONH,, CONHCH;, or CON{CHs)z, wherein R'is a Crao alkyl; a Crao
cycloalkyl; a Cs-Cs alkenyl, a C2-Ce alkynyl,

The sixth aspect of the second embodiment is directed to a compound represented

by formula I-4
wherein

(ay  R'is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenvl, p-tolyl, p-
yi, phenyi, p-tolyl, ¢

bromo-~phenyl, p-chioro-phenyl, p-fluorophenyl;
{b) R? is hydrogen or CHj;

{©) R is H and R°® is H, CHz, CH(CIh),, CHLCH(CH; )2, CH(CH:)CHCT;,
CH:Ph, CHo-indol-3-yi, -CHCHSCHs, CHCOH, CH2C(O)NH, CHUHCOOH,
CH:CH:C(O)NH,, CHhCH.CH.CHoNH,, -CH:CH:CHyNHC(NHINH:, CHa-imidazol-4-
yl, CHLOH, CH(OH)CH;, CH((4-0H)-Ph), CHaSH, or lower cycloalkyl;

{d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrohidin-3-y], N-methyi-pyrrolidin-4-y1, N-methyl-piperidin-4-v1, lower

haloalkyl, or diflower alkyljamino-lower alkyl;
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(e) R%is H, CN, CHa, OCHs, CHOH, CHoF, halogen, including F, Cl, Br, or

{f) R®isH, CH:, CHoF, CHF:, CF3, F, or CN;
(g} XisH, OH F, OCH;, NH», or Nj;
{(h) Y is OH, H, CHs, vinyl, NHz, N3, ON, CL Br F |, OC(O)YCHs, OCH;;

(i) R’ and R® are independently H, F, Cl, Br, I, OH, OCH:, SH, SCH;z, NHz,
NHCH;3, N{CHs 2, CHs, CHs.qXq, where Xis F, CL Br, or Tand g 13 1 10 3, vinyl, CO:H,
CO:CH;, CONHz, CONHCH3, or CON{CHa), wherein R'1s 2 Ci.20 atkyl; a Cia
cycloalkyl; a Ca-Cs alkenyl, a C2-Cs alkynyl.

The seventh aspect of the second embodiment 15 directed to a compound

represented by formula -4
wherein

(a) R is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyi;
(by  R%is hydrogen or CHs;

()  R™isHand R is H, CHz, CH(CHz), CH2CH(CHs )2, CH(CH:)CH2CH:,
CHaPh, or lower cycloalkyl;

(d) R*is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, Ne-methyl-aziridin-2-yl, N-methyl-azetidin-3-y], N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yi, lower

haloalkyl, or diflower alkyl)amino-lower alkyi;
(¢) R7isH OMe, CN, CH:F, F, Cl, Br,or I;
{H RSis H, CHs, CHoF, CHF:z, CF3, or F;

(g)  XisH OH, F, OCH:, F, Cl, Br, I, NHz or N3;
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(h)  YisIL OH, CIs, F, CL Br, L NiL or N3, OCH3, or OC(0)CIE;

(i) R’ and R® are independently H, F, Br, SCHs, CHsz, CHz4Xq, where X is F,
Cl, Br, orland qis 1 to 3, vinyl, CO:CHs, CONHa, CONHCH;3, or CON(CHs )z,

The eighth aspect of the second embodiment is directed to a compound

represented by formula §-4
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chioro-phenyl, p-fluorophenyl;
(b)  R*is hydrogen,

(¢ R¥is H and R® is H, CHz, CH{CHs ), CHaCH(CHz ), CH(CH:)CHCH;,
CH>Ph, or lower cycloalkyl;

(dy  R%ishydrogen, CHs, Et, Pr, "Pr, “Bu, 2-butyi, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-azindin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower

haloalkyl, or di(lower alkyl)amino-lower alkyi;

(¢) RisH;
(f) R®is H, CHs, CHoF, CHF, CFs, or F;
(g} Xis H, OH, OCH;s, F, NHyor N3

(hy Y is OH, NH, OCH:, or OC(O)CH3,

(i) R’ and R® are independently H, F, Br, SCH;, CHz, CH3qXq, where X is F,
Cl, Br, or Tand qis 1 to 3, vinyl, CO:CHs, CONHz, CONHCH;, or CON(CHs).

The ninth aspect of the second embodiment is directed {0 a compound represented

by tormula f-4
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wherein

(a) R'is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chioro-phenyl, p-
fluorophenyl;

{(by  R’is hydrogen;

{) R is H and R is H, CHa, CH(CHs), CH2CH{CHs ), CH(CH:)CH (' H3,
CH:zPh, or lower cycloalkyl;

(&) R*is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopeniyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-y1, lower

haloalkyl, or di(lower alkyl)amino-lower alkvi;
(&) R isH;
{H RS is H, CHs, CHoF, CHF:z, CF3, or F;
(&) Xis H, OH, OCH;s, F, or Na;
(h} Y is OH, OCH;, or OC(O)CH;3;

(i) R’ and R® are independently H, F, Br, SCHs, CHs, CHz.4Xq, where X is F,
ChL Br, orfand gis 1 to 3, vinyl, CO2CHs, CONHz, CONHCH:, or CON(CHz .

A third embodiment of the invention is directed 1o a compound represented by
formula ¥ in which the base is a structure represented by formula ¢ above, wherein R R?,
R R® RY R R XY, Z R'C RY and R are defined in the Summary of the

Invention section above; with the proviso that R* is not H.

A first aspect of the third embodiment 15 directed to a compound represented by

formula §-5
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i-5

wherein

(2) R!is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cis alkyl, Cou alkenyl, Cro alkynyl, Cie
alkoxy, F, C1, Br, I, nitro, cyano, Cis haloalkyl, -N(R":, Cie acylamino, -NHSO:Cis
alkyl, -SON(R VY2, CORY and -80:C 16 alkyl; (RVis independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Cio alieyl, or Cre alkyl, R' is ~OR' or -

N(R ")),
(b} R? is hydrogen or CHj;

{©) R and R™ are (i) independently selected from hydrogen, Ci.0 alkyl,
eycloalkyl, -(CH2)(NR Y2, Cis hydroxyalkyl, -CH28H, -(CHz2):8(0)aMe, -
{CH2):NHC(=NH)NHz, {1 H-indol-3-yDmethyl, (1H-1imidazol-4-vIjmethyl, -
(CH2)COR™, aryl and aryl Ci.3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cruo alkyl, Cie alkoxy, halogen, nitro and cyano; (i) R*
and R’" both are Cis alkyl; (iii) R* and R together are(CHz)r so as to form a spiro ring;
{(iv) R is hydrogen and R and R? together are (CHz)u 50 a5 to form a cyclic ring that
includes the adjoining N and C atoms (v) R*® is hydrogen and R* and R? together are
(CH2)n s0 as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |

t06,dis0t02, eis0to3, fis 210 5, nis 2 to 4, and where R" is independently hydrogen
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or Crs alkyl and R¥" s -OR' or ~N(R*)2); (vi) R¥ is H and R*® is from H, CHs, CH2CH3,
CH(CH3)z, CHxCH{CH: )2, CH(CH:YCH)CH3, CH2Ph, CHa-indol-3-y1, -CH»CH2SCHg,
CH2CO:H, CHCONH:, CHaCHCOOH, CHaCHC(OINH:, CH2CHCH2CH2NHo, -
CH:CH CHoNHC(NH)NH:, CHa-imidazol-d-yl, CH:0H, CH(OH)CHs, CHa((4-OH)-
Ph), CH2S8H, or lower cycloatkyl; or (viil) R*is CHs, -CH2CHs, CH(CHs)z,
CHyCH(CH:),, CH(CH:)CH,CH;, CHyPh, CHu-indol-3-y], -CH:CH:SCHs, CH:COH,
CH2C(O)NHz, CHaCHaCOOH, CHaCH2C(O)NHz, CHaCH2CH CHNH, -
CH2CHaCHNHC(NH)NH,, CHa-imidazol-d-yl, CH2OH, CHOH)CHs, CHh((4'-OH)-
Ph), CH:SH, or lower cycloalkyl and R™ is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, Ci20 alkyl, Cio1e alkyl, or Cre alkyl, R is -
OR' or -N(R"2);

(dy  R"ishydrogen, Ci.0 alkyl, Cii0 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci-0 haloalkyl, Cs.10 cycloalkyl, cycloalkyl alkyl,
cycloheteroatkyl, aminocacyl, dilower allyDamine-lower alkyl, arvl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

3

(e} R” is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxy! lower alkyt
i.e., (CH2pOH, where pis 1 -6, including hydroxyl methyl (CH:OH), CHaF, N,
CH:CN, CHoNH2, CHoNHCH:, CHaN(CHs ), alkyne {optionally substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R®

cannot be H;
H R®is H, CHs, CHoF, CHF2, CF1, F, or CN;
(g) X is H, OH, F, OMe, halogen, NHa, or N3,

{h) Y is OH, H, Cia allyl, Cau alkenyl, Cou alkyoyl, vinyl, N3, CN, CI, Bi, F,
[, NOz, OC(OYHCra alkiyl), OCHO(C s alkyly, OCOG{Cog alkynyl), OCNO(Cas
alkenyl), OCi.10 haloalkyl, O{aminoacyl), O{Ci.e acyl), O(Cia alkyl), O(Cr.s alkenyl),
S(Ci acyl), S{Cr alkyl), S(Cza atkynyl}, S(Caa alkenyl), SO(C14 acyl), SO(C14 alkyl),
SO(Co alkynyl), SO(Cr alkenyl), 8C{C1-a acyl), SOC 1 alkyl), SOACrua alkynyl),
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S02{Cz4 alkenyl), OS{CR(Cr4 acyl), OS(0{Cr alkyl), OS((12{C2-4 alkenyl), NHg,
MNH(C1.4 alkyl), NH(Cn.g alkenyl), NH(Cou alkynyl), NH(Cr.q acyl), N{Cia alkylp, N{Ci.
18 acyly, wherein alkyl, alkyayl, alkenvl and vinyl are optionally substituied by Wz, CN,
one to three halegen (CE Br, F, 1), NOg, C{OYCr alkyl), CHOYO(Cia alkyly, C(OYO(Ca-
¢ alkynvl), C{OHM(Coa alkenyl), O{Cra acyl), G{Crag alleyh), O{Cou alkenyl}, S{Ciag acyl),
S(Cra alkyt), S(Cag alkynyl}, $(Cra alkenyl), SO(C14 acyl), SO(C1- alkyl), SO(Cra
alkynyly, SO(Ca.4 alkenyl), SO2(Cieg acyl), SOACieg alkyl), SOACra alkynyl), SO2{Cou
alkenyl), OS(0)(Cra acyl), OS{OR{Cia alkyl), OS(0)2({C24 alkenyl), NHz, NH{Ciu
alkyl)y, NH(C:.4 alkeny!), NH{Co. alkynyl), NH{C1.4 acyl), N{Cia alkyll, N{Cya acvl)s;

(i) R'% and RY are independently H, F, Cl, Br, I, GH, OR', SH, SR', NH:,
NHR', NR'z, lower alkyl of C1-Cs, halogenated (F, Cl, Br, 1) lower alkyl of C1-Cs, lower
alkenyl of C1-Cs, halogenated (¥, Cl, Br, 1} lower atkenyl of C2-Ce, tower alkynyl of Ca-
Ce such as C=CH, halogenated (F, Cl, Br, 1) lower alkynyl of C2-Cs, lower alkoxy of Ci-
(s, halogenated (F, Cl, Br, I) lower alkoxy of C1-Cs, COH, CG:R!, CONH:, CONHR,
CONR", CH=CHCO:H, or CH=CHCO:R', with the proviso that when R'* is OH and R
is not NHz;

wherein R' is an optionally substituted alkyl , which includes, but 1s not limited to,
an optionally substituted Cia0 alkyl, an optionally substituted Ci-10 alkvl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkeny! of C2-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)C 120 alkyl),
CLOXCroo alkyl), or C{(O)lower alkyl) or alternatively, in the instance of NR', each R
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

(i}  ZisNorCRY and

>

R'?is an H, halogen (including F, C1, Br, I}, OH, OR/, SH, SR/, NHz, NHR', NR"2,
NOz lower alkyi of C1-Cs, halogenated (F, CL, By, 1) lower alkyl of Ci-Cs, lower alkenyl
of C2-Cs, halogenated (F, Cl, Br, I) lower alkenyl of C2-Co | lower alkynyl of Ci-Co,

halogenated (F, CI, Br, I} lower alkynyl of C2-Cs, lower alkoxy of C1-Cs, halogenated (F,
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Cl, Br, 1) lower alkoxy of C1-Cs, COuEL, COR', CONT, CONHR', CONR',
CH=CHCO:H, or CH=CHCO:R'.

A second aspect of the third embodiment is directed to a compound represented

by formula I-§
wherein

(ay  Rlis hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenvl, p-chloro-phenyl, p-flucrophenyl;

(b)  R?is hydrogen or CHz;

©) R is H and R is 1, CHa, CH{CHs ), CH2CH{CH:)2, CH(CH:)CH2CHs,
CH2Ph, CHz-indol-3-vl, -CH2CH2SCHs, CH2COH, CHaC(O)NH,, CHaCHCOOH,
CHCH2C(OINHz, CH2CHCHCHaINHa, ~CHCHCHzNHC(NHNH2, CHz-imidazol-4-
vi, CHOH, CH{OH)CH;, CH2({(4'-OH)-Ph), CHa8H, or lower cycloalkyl;

() R*is hydrogen, CHa, Et, 'Pr, "Pr, “Bu, 2-buty!, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methvl-pyrrolidin-4-vl, lower haloalkyl, or di(lower

alkyhamino-lower alkyl;

(e R7isH, CN, CHz, OCH;, CH:OH, CHF, halogen, including F, C1, Br, or
I, with the provisos that when X is OH, R®is CHz or CHzF, R cannot be H.

(f)  R®isH, CHs, CHoF, CHF2, CF:, F, or ON,
(g)  XisH, OH, F, OCHs, CL Br, I, NHs, or N3
(hy  Yis OH, H. CHs, vinyl, NH2 N3, CN, Cl, Br, F, I, OC(O)CHs, OCH3;

(1) R!% and RY are independently H, F, Br, I, OH, OR', NH:, NHR', NR,
COR', CONH;, CONHR', CONR", CH=CHCO:H, or CH=CHCOQO:R/, with the proviso
that when R is OH and R is not NHz;
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wherein R'is a lower alkyl, a lower cvcloalkyl, or C(O){lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at ieast one C atom that are joined

to form a heterocycle comprising at teast two carbon atoms; and

Gy  ZisNor CRY and

R is an H, halogen (including F, Cl, Br, 1), OR’, NH2, NHR', NR'2, NO:2, lower
alkyl of Ci-Cs, CO2R’, CONHz, CONHR', CONR'y, CH=CHCO:H, or CH=CHCO:R".

A third aspect of the third embodiment is directed to a compound represented by
formuia §-3

wherein

(a) R!is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(b R? is hydrogen or CHs;

(©) R*isHand R*®is H, CHs, CH(CH3 ), CHhCH(CH3 )2, CH(CH)CH:CH;,

CHzPh, or lower cycloalkyl;

{d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrohidin-3-y], N-methyi-pyrrolidin-4-y1, N-methyl-piperidin-4-v1, lower

haloalkyl, or diflower alkyljamino-lower alkyl;

(&) R®is H, CN, CHoF, F, Cl, Br, or I, with the proviso that X is OH, R%is
CH; or CHOF, R° cannot be H:

H R®isH, CHs, CH:F, CHF», CF3, or F;
(2) XisH, OH, F, OCH;, F, CL, Br, I, NH or N3;

(h) Yis H, OH, CHs F, Cl, Br, I, NHy or N3, OCH3, or OC(O¥CH3;
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(i) R!'% and R are independently H, F, Br, I, OH, OR', NH, NHR', NR,
COaR', CONHz, CONHR', CONR", CH=CHCO:H. or CH=CHCO:R', with the proviso
that when R'% is OH and R is not NHy;

wherein R' is a lower alkyl, a lower cycloalkyl, or C{O)lower alkyl) or
alternatively, in the instance of NR'2, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
(i)  ZisNor CR"% and

R'?is an H, halogen (including ¥, C1, Br, I}, OR’, NHz, NHR', NR'2, NO3, lower
alkyl of C1-Ces, CO2R', CONHz, CONHR', CONR'z, CH=CHC:H, or CH=CHCO:R".

A fourth aspect of the third embodiment is directed to a compound represented by

formula §-58
wherein

{2) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl

(ty  R’is hydrogen;

(¢y  R*®isHand R™is H, CHz, CH(CH:)y, CH:CH(CHs ), CH(CH:)CH2CH:3,
CH:zPh, or lower eycloalkyl;

(d) R*is hydrogen, CH3, Bt, ‘Pr, "Pr, “Bu, 2Z-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-y}, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower

haloatkyl, or difower alkyDamino-lower alkvi;

(¢)  R7isH, with the provisos that when X is OH, R%is CH; or CHoF, R°

cannot be H;

() R®is H, CHs, CHoF, CHF», CF3, or F;
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(g)  XisH, OH, OCH;, F, NHzor N3;
(b)Y is OH, NHa, OCH;s, or OC(O)CH3;

(i) R'" and R'"! are independently H, F, Br, I, OH, OR', NH:, NHR', NR",
CORR', CONHy, CONHR', CONR",, CH=CHCO;H, or CH=CHCO:R/, with the proviso
that when R'% is OH and R is not NHz;

wherein R' is a lower alkyl, a lower cycloalkyl, or C{O)lower alkyl) or
alternatively, in the instance of NR'2, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and

()  ZisNorCRY and

R'%is an H, halogen (including ¥, CL, Br, ), OR’, NHz, NHR', NR'2, NO3, fower
alkyl of C1-Cs, COR', CONHz, CONHR', CONR'z, CH=CHCO:H, or CH=CHCO:R".

A fifth aspect of the third embodiment is directed to a compound represented by
formuia -5

wherein

(a) R is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chioro-phenyl, p-

fluorophenyi;
(by  R%is hydrogen;

{c) R*is Hand R™ is H, CH3, CH(CH3 )2, CH2CH(CHs )2, CH{CH3)CH20H3,
CHaPh, or lower cycloalkyl;

() R*is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, Ne-methyl-aziridin-2-yl, N-methyl-azetidin-3-y], N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yi, lower

haloalkyl, or diflower alkyl)amino-lower alkyi;
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{e)  R%is H, with the provisos that when X is OH, R%is CHs or CHoF, R®

cannot be H;
(f) RYis H, CH:, CHoF, CHF», CFs, or F;
(g} Xis H, OH, OCH;, F, NH2 or N3;
{h} Y is OH, NH2, OCHs, or OC(OYCH3;

(i) R'" and RY are independently H, F, Br, I, OH, OR', NH:, NHR', NR",
CO:R', CONHy, CONHR', CONR";, CH=CHCO:H, or CH=CHCO:R/, with the proviso
that when R is OH and R*! is not NHy;

wherein R is a lower alkyl, a lower cycloalkyl, or C{ON(lower alkyl) or
alternatively, in the instance of NR'2, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
(i)  ZisNorCRY and

R%ig an H, halogen (including F, CL, Br, I}, OR’, NHz, NHR', NR'2, NO2, lower
alkyl of Ci-Cs, COR', CONH,, CONHR', CONR"z, CH=CHCO:H, or CH=CHCO:R".

A sixth aspect of the third embodiment is directed to a compound represented by

formula -8
wherein

{(a) R!is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro~-phenyl, p-fluorophenyl;
(by  RZis hydrogen or CHz,

(cy  R¥isHand R®is H, CHs, CH(CHs ), CH2CH(CHs ), CH(CH3)CH2CHs,
CH:Ph, CH-indol-3-yl, -CHCHSCH;, CHCOoH, CHLC(O)NH,, CHXCH2COOH,
CH2CH2C(OINH,, CH2CH2CH2CHaNH, -CH2CHoCHNHC(NH)NH:, CHo-imidazol-4-
v, CHOH, CH{OH)YCH:, CHa{{4'-OH}-Ph), CHa8H, or lower cycloalkyl;
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(dy  R%ishydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N~
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-y1, N-methvi-piperidin-4-vl, lower

haloalkyl, or difower alkvijamino-lower alkyl;

4

(e} R is H, CN, CHs, OCH3, CH:OH, CHF, halogen, including ¥, Cl, Br, or
I, with the provisos that when Xis OH, R® is CHz or CHzF, R® cannot be T

H R®is H, CHs, CHoF, CHF:z, CF3, F, or CN;
(2) XisH, OH, F, OCH;, Ci, Br, I, NH», or N3;
(h) Y is OH, H, CH;, vinyl, NHz N3, CN, C1, Br, F, I, OC{O)YCHs, OCHg;

10 (i)  RYisNH and R'is H F, Br, I, OH, OR', NH;, NHR', NR",, CO:R |
CONH», CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R'":

wherein R is a lower alkyl, a lower cyeloalkyl, or C(O)}lower alkyl) or
alternatively, in the instance of INR'2, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
13 Gy  ZisNor CRY; and

RY?is an H, halogen (including F, C1, Br, I), OR', NH, NHR', NR'2, NO2, lower
alkyl of C1-Cs, CO2R!, CONHz, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO2R".

A seventh aspect of the third embodiment is directed 10 a compound represented

by formula I-3
20 wherein

{(a) R'is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p~chloro-phenyl, p-fluorophenyl;

(b)  R%is hydrogen or CHs;
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() R¥%is H and R* is H, CHz, CH{CHz), CH2CH(CHs 22, CH(CH3)CH2CH;,
CH:Ph, or lower cycloalkyl;

{d) R* is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-vl, N-methyl-piperidin-4-yl, lower

haloalkyl, or difower alkyharino-lower alkyl;

(e RisH, CN, CH:F, F, Cl, Br, or I; with the proviso that X is OH, R®is
CHs or CHLF, RY cannot be H;

(f)  ROislL, CHs, CILE, CHF:, CFs, or F;
(g}  XisH, OH, F, OCHs, F, C1, Br, I, NHz or Ns;
(h)  YisH, OH, CHs, F, CL, Br, L, Niz or N3, OCH:, or OC{O)CH3;

(i)  RYisNH: and R isH, F, Br, L, OH, OR', NH:, NHR', NR'2, CO:R,
CONH», CONHR', CONR", CH=CHCOH, or CH=CHCO:R";

wherein R' is a lower alkyl, a lower cycloalky!, or C{O)lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at ieast one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
Gy  ZisNorCRY and

R is an H, halogen (including ¥, C1, Br, 1), OR', NHa, NHR', NR"2, NO2, lower
alkyl of Ci-Cs, CO2R’, CONHz, CONHR', COMNR';, CH=CHCO:H, or CH=CHCO:R".

An eighth aspect of the third embodiment is directed to a compound represented

by tormula I-3
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(by  R%is hydrogen;

(¢)  R¥™isHand R®is H, CHs, CH(CH:)2, CHaCH(CH3 o, CH(CH)CHoCH:,
CHaPh, or lower cycloalkyl;

(d) R* is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yi, M-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-y!l, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower
haloalkyl;

(e) R" is H, with the provisos that when X is OH, R® is CH; or CHoF, R°

cannot be H;
() R®is H, CHs, CHoF, CHF2, CFs, or F;
{gy  XisH,OH, OCHs, F, NHzor N3;
{h) Y is OH, NHz, OCHs, or OC(O)YCH;,

(1) R%is NHz and RM is H) F, Br, I, OH, OR', NHz, NHR', NR'2, CO2R/,
CONH,, CONHR', CONR2, CH=CHCO:H, or CH=CHCO:R";

wherein R' is a lower alkyl, a lower cycloaikyl, or C{O)}lower alkyl) or
alternatively, in the instance of INR'z, each R' comprise at ieast one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and
Gy  ZisNorCRY and

R is an H, halogen (including ¥, C1, Br, 1), OR', NHz, NHR', NR"2, NO;, lower
alkyl of Ci-Cs, COaR’, CONH,, CONHR', COMNR';, CH=CHCO:H, or CH=CHCO:R".

A ninth aspect of the third embodiment is directed to a compound represented by

formula §-5

wherein
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(2) R'is hydrogen, methyl, phenyl, p-bromo-pheny!, p-chioro-phenyl, p-
fluorophenyl;

(by  R’ishydrogen;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrolidin-3-yl, or N-methyi-pyrrolidin-4-yl, lower haleatkyl, or diflower

alkyDamino-lower alkyl;

(e)  R%is H, with the provisos that when X is OH, R%is CHs or CHoF, R®

cannot be H;
(f) RYis H, CHs, CH:F, CHF», CFs, or F;
(g} XisH, OH, OCH;s, F, NHz or N3;
{hy Y is OH, NH, OCH;s, or OC(O)CHs;

(i)  RIYisNH;and R'isH F. Br, I, OH, OR', NHz, NHR', NRY, CO:R,
CONH,, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R’;

wherein R' is a lower alkyl, a Tower cycloalkyl, or C(O){lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
()  ZisNorCRY and

R is an H, halogen (including F, Cl, Br, ), OR’, NHy, NHR', NR"2, NO», lower
alkyl of C1-Cs, CO2R', CONHz, CONHR', CONR!2, CH=CHCQO:H, or CH=CHCO:R".

A tenth aspect of the third embodiment is directed to a compound represented by

formula §-6
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i-6

wherein

() R! is hydrogen, n-alkyl; branched alkyl: cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cis alkyl, Cou alkenyl, Cro alkynyl, Cie
alkoxy, F, C1, Br, 1, nitro, cyano, Ci.s haloalkyl, -N(R")z2, C16 acylamino, -NHSO:Cis
alkyl, ~-SONRY ), CORY', and -8O2C 16 alkyl; (RY1s independently hvdrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Cio alieyl, or Cre alkyl, R' is ~OR' or -

NR");
(ty  R’is hydrogen or CHa;

{c) R and R are (i) independently selected from hydrogen, Ciio alkyl,
eycloalkyl, -(CH2)(NR Y2, Cis hydroxyalkyl, -CH28H, -(CHz2):8(0)aMe, -
{CH2):NHC(=NH)NHz, {1 H-indol-3-yDmethyl, (1H-1imidazol-4-vIjmethyl, -
(CHL)«COR™, aryl and aryl Ci.s alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci10 alkyl, C1s alkoxy, halogen, nitro and cyano; (i) R™
and R both are Ci alkyl; (iii) R and R together are(CHz)r so as to form a spiro ring;
{(iv) R* is hydrogen and R* and R? together are (CHa)a 50 as to form a cyclic ring that
includes the adjoining N and C atoms {v) R* is hydrogen and R*® and R together are
{CH2)n so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1

t06,dis0t02 eis0to3, fis2t0 5, nis 2 to 4, and where R" is independently hydrogen
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or Cre alkyl and R¥ s -OR' or ~-N(R* )2, (vi) R¥is H and R*" is H, CHz, CHaCHs,
CH(CH3)z, CHxCH{CH: )2, CH(CH:YCH)CH3, CH2Ph, CHa-indol-3-y1, -CH»CH2SCHg,
CH2CO:H, CHCONH:, CHaCHCOOH, CHaCHC(OINH:, CH2CHCH2CH2NHo, -
CH:CH CHoNHC(NH)NH:, CHa-imidazol-d-yl, CH:0H, CH(OH)CHs, CHa((4-OH)-
Ph), CH2S8H, or lower cycloatkyl; or (viil) R*is CHs, -CH2CHs, CH(CHs)z,
CHyCH(CH:),, CH(CH:)CH,CH;, CHyPh, CHu-indol-3-y], -CH:CH:SCHs, CH:COH,
CH2C(O)NHz, CHaCHaCOOH, CHaCH2C(O)NHz, CHaCH2CH CHNH, -
CH2CHaCHNHC(NH)NH,, CHa-imidazol-d-yl, CH2OH, CHOH)CHs, CHh((4'-OH)-
Ph), CH:SH, or lower cycloalkyl and R™ is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, Ci20 alkyl, Cio1e alkyl, or Cre alkyl, R is -
OR' or -N(R");

(dy  R"ishydrogen, Ci.0 alkyl, Cii0 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci-0 haloalkyl, Cs.10 cycloalkyl, cycloalkyl alkyl,
cycloheteroatkyl, aminocacyl, dilower allyDamine-lower alkyl, arvl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

3

(e} R” is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxy! lower alkyt
i.e., (CH2pOH, where pis 1 -6, including hydroxyl methyl (CH:OH), CHaF, N,
CH:CN, CHoNH2, CHoNHCH:, CHaN(CHs ), alkyne {optionally substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R®

cannot be H;
H R is H, CHs, CHoF, CHF2, CF1, F, or CN;
() XisH, OH, F, OMe, Cl, Br, I, NH, or Nj;

{h) Y is OH, H, Cia allyl, Cau alkenyl, Cou alkyoyl, vinyl, N3, CN, CI, Bi, F,
[, NOz, OC(OYHCra alkiyl), OCHO(C s alkyly, OCNOG{Cog alkynyl), OCNO(Cas
alkenyl), OCi.10 haloalkyl, O{aminoacyl), O{Ci.e acyl), O(Cia alkyl), O(Cr.s alkenyl),
S(Ci acyl), S{Cr alkyl), S(Cza atkynyl}, S(Caa alkenyl), SO(C14 acyl), SO(C14 alkyl),
SO(Co alkynyl), SO(Cr alkenyl), 8C{C1-a acyl), SOC 1 alkyl), SOACrua alkynyl),

29809011 67 -

Gilead Exhibit 2023
PGR2023-00046 - Page 0068



(]

]
w

Docket No. 60137.0034USU1

S02{Cz4 alkenyl), OS{CR(Cr4 acyl), OS(0{Cr alkyl), OS((12{C2-4 alkenyl), NHg,
MNH(C1.4 alkyl), NH(Cn.g alkenyl), NH(Cou alkynyl), NH(Cr.q acyl), N{Cia alkylp, N{Ci.
18 acyly, wherein alkyl, alkyayl, alkenvl and vinyl are optionally substituied by Wz, CN,
one to three halegen (CE Br, F, 1), NOg, C{OYCr altkyl), CHOYO(Cia alkyly, C(OYO(Ca-
¢ alkynvl), C{OHM(Coa alkenyl), O{Cra acyl), G{Crag alleyh), O{Cou alkenyl}, S{Ciag acyl),
S(Cra alkyt), S(Cag alkynyl}, $(Cra alkenyl), SO(C14 acyl), SO(C1- alkyl), SO(Cra
alkynyly, SO(Ca.4 alkenyl), SO2(Cieg acyl), SOACieg alkyl), SOACra alkynyl), SO2{Cou
alkenyl), OS(0)(Cra acyl), OS{OR{Cia alkyl), OS(0)2({C24 alkenyl), NHz, NH{Ciu
alkyl)y, NH(C:.4 alkeny!), NH{Co. alkynyl), NH{C1.4 acyl), N{Cia alkyll, N{Cya acvl)s;

(i) R!% and RY are independently H, F, Br, I, OH, OR', NHz, NHR', NR",
CO2R', CONHz, CONHR!, CONR", CH=CHCO:H, or CH=CHCO:R/, with the proviso
that when R' is OH and R is not NHz;

wherein R’ is a lower alkyl, a lower cycloalkyl, or C(O)Ylower alkyl) or
alternatively, in the instance of NR'z, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and
Gy  ZisNorCRY and

R is an H, halogen (including ¥, C1, Br, 1), OR', NHh, NHR', NR"2, NO;, lower
alkyl of Ci-Cs, COaR’, CONH3, CONHR', CONR';, CH=CHCO:H, or CH=CHCO:R".

Axn eleventh aspect of the third embodiment ts directed to a compound represented

by formula I-6
wherein

() R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(by  R%ishydrogen or CHs;

(¢)  R¥isHand R®is H, CHs, CH(CH:)s, CH2CH(CHs ), CH(CH3)CH2CH,
CH:2Ph, CHz-indol-3-yl, -CH2CH2SCH;3, CH2COzH, CHyC(O)NH:, CHyCH2COOH,
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CHCHLC(OINH:, CHRCH:CHLCHNID, -CHRCHRCIHENHC(NIDNIL, CHrimidazol-4-
yl, CHLOH, CH(OH)CH:, CHx((4'-OH)-Ph), CH:SH, or lower cycloalkyl:

{d) R* is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-vl, N-methyl-piperidin-4-yl, lower

haloalkyl, or difower alkyharino-lower alkyl;

{e) Ris H, CN, CHz, OCHs, CH2OH, CHAF, halogen, including F, C1, Br, or
I, with the provisos that when Xis OH, R®is CHz or CH:F, R® cannot be H;

(f)  REislL, CHs, CILE, CHF:, CFs, T, or ON,
(¢} XisH, OH, F, OCHs, Cl, Br, I, NH, or Na;
(h)  YisOH, H, CHs, vinyl, NHz, N3, CN, CL, Br, F, L, OC(O)CHs, OCH:;

(1) R!% and RY are independently H, F, Br, I, OH, OR', NH:, NHR', NR,
COR', CONHz, CONHR', CONR", CH=CHCO:H, or CH=CHCO2R', with the proviso
that when R'% 15 OH and R is not NHz;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least ong C atom that are joinad

to form a heterocycle comprising at least two carbon atoms; and

()  ZisNorCRY; and

R'?is an H, halogen (including F, C1, Br, I), OR', NH,, NHR', NR"2, NO3, fower
alkyl of C1-Ces, CO2R', CONHa, CONHR', CONR'z, CH=CHCO:H, or CH=CHCO:R".

A twelvth aspect of the third embodiment is directed to a compound represented
by formula I-6

wherein
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(2) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(by  R’ishydrogen or CHjs;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrobidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-y1, lower

haloalkyl, or difower alkyDamino-lower alkvl;

{e) R7is H, CN, CHzF, F, €1, Br, or 1, with the provisos that when X is OH,
R® is CH3 or CHOF, R cannot be H;

(f) R%is H, CH:, CH:F, CHF», CFs, or F;
(g} XisH, OH, F, OCHs, F, CL Br, 1, NHz or N3;
{h} YisH, OH, CHs F, CL, Br, I, NH; or N3, GCHs, or OC(O)CH;s;

(i) R and R are independently H, F, Br, {, OH, OR', NHz, NHR', NR",
CO:R', CONH;, CONHR', CONR";, CH=CHCO2H, or CH=CHCO:R', with the proviso
that when R'% is OH and R is not NHz;

wherein R is a lower alkyl, a lower cycloalkyi, or C{O)(lower allkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
n 7 is N or CRY; and

R!%is a H, halogen (including F, Cl, Br, I}, OR’, NIz, NHR', NR'2, NO2, lower
alkyl of Ci-Co, CO2R', CONHy, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R'.

A thirteenth aspect of the third embediment is directed to a compound represented
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by formula I-6
wherein

{a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
yi, piotyl, p

bromo-phenyl, p-chloro-phenyl, p-fluorophenyi;

(ty  R’is hydrogen;

(¢y  R*®isHand R™is H, CHz, CH(CH:)y, CH:CH(CHs ), CH(CH:)CH2CH:3,
CH:zPh, or lower eycloalkyl;

(dy  R%is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-y}, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower

haloatkyl, or difower alkyDamino-lower alkvi;

(e)  R7isH, with the provisos that when X is OH, R%is CH; or CHoF, R°

cannot be H;
(f) R®is H, CHs, CHoF, CHF», CF3, or F;
(gy  XisH, OH, OCHs, F, NHz or N3;
{hy  Yis OH, NHz, OCH;, or OC{OCH;3,

(i) R!'% and R are independently H, F, Br, I, OH, OR', NH, NHR', NR,
COaR', CONHz, CONHR', CONR", CH=CHCO:H. or CH=CHCO:R', with the proviso
that when R'% is OH and R is not NHz;

wherein R' is a lower alkyl, a lower cycioalkyl, or C{O){lower alkyl) or
alternatively, in the instance of NR'2, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and

(i)  ZisNorCRY and
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R'?is an H, halogen (including ¥, Cl, Br, I}, OR', NIz, NHR', NR'2, NO2, lower
alkyl of Ci-Co, CO:R’, CONHa, CONHRE', CONR'"2, CH=CHCO:H, or CH=CHCO:R’.

A fourteenth aspect of the third embodiment is directed to a compound

represented by formula -6
wherein

(a)  Rlis hydrogen, methyl, phenyl, p-bromo-phenyl, p-chioro-phenyl, p-

fluorophenyl;
(b) R? is hydrogen;

(<) R3is H and R is H, CHz, CH{CHs), CHCH{CH: )2, CH(CH:)CHLCH;,
CHoPh, or lower cycloalkyl;

(d) R* is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cvclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-v!, lower

haloalkyl, or dilower alkyDamino-lower alkyl;

(e)  R3isH, with the provisos that when X is OH, R®is CH;z or CHzF, R®

cannot be H;
(B RS is H, CHs, CIRF, CHI», CFs, or F;
(g) Xis H, OH, OCH;s, F, NH2 or Ns;

) Y is OH, NHz, OCHs, or OC(G)CHz;

(i) R and R are independently H, F, Br, I, OH, OR', NHz, NHR', NR",
COR', CONHz, CONHR', CONR", CH=CHCO:H, or CH=CHCO:R', with the proviso
that when R is OH and R'! is not NHz;
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wherein R'is a lower alkyl, 2 lower cyeloalkyl, or C(O¥}lower alkyl} or
alternatively, in the instance of NR'z, each R’ comprise at ieast one C atom that are joined

to form a heterocycle comprising at teast two carbon atoms; and
Gy  ZisNor CRY and

R is an H, halogen (including F, Cl, Br, 1), OR’, NH2, NHR', NR'2, NO:2, lower
alkyl of Ci-Cs, CO2R’, CONHz, CONHR', CONR'y, CH=CHCO:H, or CH=CHCO:R".

A fifteenth aspect of the third embodiment is directed to a compound represented

by formula I-6
wherein

(a} R'is hydrogen. n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, pheny! or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cie alkyl, Ca alkenyl, Ca.6 alkynyl, Cis
alkoxy, F, C1, Br, L, nitro, cyano, Ci.s haloalkyl, -N(RY ), Ci acylamino, -NHSO:2Ci
alkyl, -SO:N(RY), CORY, and -8O:C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not Hmited to, Cra0 alkyl, Cr10 alkyl, or Ci6 alkyl, RY is ~OR' or -
N{RM )

(by  R®is hydrogen or CHs;

{c) R and R™ are (1) independently selected from hydrogen, Cr.10 alkyl,
cycloalkyl, -(CH2)(NR™ ), Cio6 hydroxyalkyl, -CH2SH, -(CH:2»S(0)cMe, -
{CH2pNHC(=NHNH:, (1H-indol-3-yDmethyl, (1H-imidazol-4-yhmethyl, -
(CH2)LCOR™ aryl and aryl Ci.s alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci0 alkyl, Cis alkoxy, halogen, nitro and cyano; (i) R¥
and R both are Ci6 alkyl; (iii) R* and R™ together are(CHz )t so as to form a spiro ring;
{(iv) R%is hydrogen and R and R? together are (CH2)a so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R*® and R? together are
{CH2)n s0 as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1

to6,dis0to2 eis0to 3, fis 2to 5, nis 2 to 4, and where R* is independently hydrogen
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or Cre alkyl and R¥ s -OR' or ~-N(R* )2, (vi) R¥is H and R*" is H, CHz, CHaCHs,
CH(CH3)z, CHxCH{CH: )2, CH(CH:YCH)CH3, CH2Ph, CHa-indol-3-y1, -CH»CH2SCHg,
CH2CO:H, CHCONH:, CHaCHCOOH, CHaCHC(OINH:, CH2CHCH2CH2NHo, -
CH:CH CHoNHC(NH)NH:, CHa-imidazol-d-yl, CH:0H, CH(OH)CHs, CHa((4-OH)-
Ph), CH2S8H, or lower cycloatkyl; or (viil) R*is CHs, -CH2CHs, CH(CHs)z,
CHyCH(CH:),, CH(CH:)CH,CH;, CHyPh, CHu-indol-3-y], -CH:CH:SCHs, CH:COH,
CH2C(O)NHz, CHaCHaCOOH, CHaCH2C(O)NHz, CHaCH2CH CHNH, -
CH2CHaCHNHC(NH)NH,, CHa-imidazol-d-yl, CH2OH, CHOH)CHs, CHh((4'-OH)-
Ph), CH:SH, or lower cycloalkyl and R™ is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, Ci20 alkyl, Cio1e alkyl, or Cre alkyl, R is -
OR' or -N(R");

(dy  R"ishydrogen, Ci.0 alkyl, Cii0 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci-0 haloalkyl, Cs.10 cycloalkyl, cycloalkyl alkyl,
cycloheteroatkyl, aminocacyl, dilower allyDamine-lower alkyl, arvl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

3

(e} R” is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxy! lower alkyt
i.e., (CH2pOH, where pis 1 -6, including hydroxyl methyl (CH:OH), CHaF, N,
CH:CN, CHoNH2, CHoNHCH:, CHaN(CHs ), alkyne {optionally substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R®

cannot be H;
H R is H, CHs, CHoF, CHF2, CF1, F, or CN;
(g) X is H, OH, F, OMe, halogen, NHa, or N3,

{h) Y is OH, H, Cia allyl, Cau alkenyl, Cou alkyoyl, vinyl, N3, CN, CI, Bi, F,
[, NOz, OC(OYHCra alkiyl), OCHO(C s alkyly, OCNOG{Cog alkynyl), OCNO(Cas
alkenyl), OCi.10 haloalkyl, O{aminoacyl), O{Ci.e acyl), O(Cia alkyl), O(Cr.s alkenyl),
S(Ci acyl), S{Cr alkyl), S(Cza atkynyl}, S(Caa alkenyl), SO(C14 acyl), SO(C14 alkyl),
SO(Co alkynyl), SO(Cr alkenyl), 8C{C1-a acyl), SOC 1 alkyl), SOACrua alkynyl),
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S02{Cz4 alkenyl), OS{CR(Cr4 acyl), OS(0{Cr alkyl), OS((12{C2-4 alkenyl), NHg,
MNH(C1.4 alkyl), NH(Cn.g alkenyl), NH(Cou alkynyl), NH(Cr.q acyl), N{Cia alkylp, N{Ci.
18 acyly, wherein alkyl, alkyayl, alkenvl and vinyl are optionally substituied by Wz, CN,
one to three halegen (CE Br, F, 1), NOg, C{OYCr altkyl), CHOYO(Cia alkyly, C(OYO(Ca-
¢ alkynvl), C{OHM(Coa alkenyl), O{Cra acyl), G{Crag alleyh), O{Cou alkenyl}, S{Ciag acyl),
S(Cra alkyt), S(Cag alkynyl}, $(Cra alkenyl), SO(C14 acyl), SO(C1- alkyl), SO(Cra
alkynyly, SO(Ca.4 alkenyl), SO2(Cieg acyl), SOACieg alkyl), SOACra alkynyl), SO2{Cou
alkenyl), OS(0)(Cra acyl), OS{OR{Cia alkyl), OS(0)2({C24 alkenyl), NHz, NH{Ciu
alkyl)y, NH(C:.4 alkeny!), NH{Co. alkynyl), NH{C1.4 acyl), N{Cia alkyll, N{Cya acvl)s;

(i)  RYisNH;and R!'is H F, Br, I, OH, OR', NHz, NHR', NR", COsR |
CONFD, CONHR', CONR", CH=CHCO:H, or CH=CHCO:R";

wherein R is a lower alkyl, a lower cyeloalkyl, or C(O)}lower alkyl) or
alternatively, in the instance of INR'2, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
()  ZisNor CRY; and

RY?is an H, halogen (including F, C1, Br, I), OR', NH, NHR', NR'2, NO2, lower
alkyl of C1-Cs, CO2R!, CONHz, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO2R".

An sixteenth aspect of the third embodiment is directed to a compound

represented by formula -6
wherein

{(a) R'is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p~chloro-phenyl, p-fluorophenyl;
(b)  R%is hydrogen or CHs;

(¢)  R™isHand R®is H, CHy, CH(CHs ), CHLCH(CHs )2, CH(CH3)CH2CH3,
CHoPh, CHaz-indol-3-yl, -CH2CH:8CH3, CH:COH, CH2C(O)NH,, CH2CH2COOH,
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CHCHLC(OINH:, CHRCH:CHLCHNID, -CHRCHRCIHENHC(NIDNIL, CHrimidazol-4-
yl, CHLOH, CH(OH)CH:, CHx((4'-OH)-Ph), CH:SH, or lower cycloalkyl:

{d) R* is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-vl, N-methyl-piperidin-4-yl, lower

haloalkyl, or difower alkyharino-lower alkyl;

{e) Ris H, CN, CHz, OCHs, CH2OH, CHAF, halogen, including F, C1, Br, or
I, with the provisos that when Xis OH, R®is CHz or CH:F, R® cannot be H;

(f)  REislL, CHs, CILE, CHF:, CFs, T, or ON,
(¢} XisH, OH, F, OCHs, Cl, Br, I, NH, or Na;
(h)  YisOH, H, CHs, vinyl, NHz, N3, CN, CL, Br, F, L, OC(O)CHs, OCH:;

(i)  RYisNH: and R isH, F, Br, L, OH, OR', NH:, NHR', NR'2, CO:R,
CONH», CONHR', CONR", CH=CHCOH, or CH=CHCO:R";

wherein R' is a lower alkyl, a lower cycloalky!, or C{O)lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at ieast one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
Gy  ZisNorCRY and

R is an H, halogen (including ¥, C1, Br, 1), OR', NHa, NHR', NR"2, NO2, lower
alkyl of Ci-Cs, CO2R’, CONHz, CONHR', COMR';, CH=CHCO:H, or CH=CHCO:R".

A seventeenth aspect of the third embodiment is directed to a compound

represented by formula -6
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(by  R®is hydrogen or CHs;

(¢)  R¥™isHand R®is H, CHs, CH(CH:)2, CHaCH(CH3 o, CH(CH)CHoCH:,
CHaPh, or lower cycloalkyl;

(d) R* is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yi, M-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-y!l, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower

haloalkyl, or di{lower alkyDamino-lower alkyi;

(e) R7is H, CN, CHyF, F, CI, Br, or I, with the provisos that when X is OH,
R® is CH3 or CH2F, R cannot be H;

() REisH, CHs, CHoF, CHFz, CFs, or F;
(g)  XisH, OH, F, OCHs, F, Cl, Br, I, NHz or Ny
(h)  YisH, OH, CHs, F, CL, Br, I, NI or N3, OCHs, or OC(O)CH;;

(1) R%is NHz and RM is H) F, Br, I, OH, OR', NHz, NHR', NR'2, CO2R/,
CONH,, CONHR', CONR2, CH=CHCO:H, or CH=CHCO:R";

wherein R' is a lower alkyl, a lower cycloaikyl, or C{O)}lower alkyl) or
alternatively, in the instance of INR'z, each R' comprise at ieast one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and
Gy  ZisNorCRY and

R is an H, halogen (including ¥, C1, Br, 1), OR', NHz, NHR', NR"2, NO;, lower
alkyl of Ci-Cs, COaR’, CONH,, CONHR', COMNR';, CH=CHCO:H, or CH=CHCO:R".

An eighteenth aspect of the third embodiment is directed to a compound

represented by formula §-6

wherein
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(2) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(by  R’ishydrogen;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrobidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-y1, lower

haloalkyl, or difower alkyDamino-lower alkvl;

(e)  R%is H, with the provisos that when X is OH, R%is CHs or CHoF, R®

cannot be H;
(f) R%is H, CHs, CH:F, CHF:, CF3, or F;
(g} XisH, OH, OCH;s, F, NHz or N3;
{hy Y is OH, NH, OCH;s, or OC(O)YCHs;

(i)  RIYisNH;and R'isH F. Br, I, OH, OR', NHz, NHR', NRY, CO:R,
CONH,, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R’;

wherein R' is a lower alkyl, a Tower cycloalkyl, or C(O){lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
()  ZisNorCRY and

R is an H, halogen (including F, Cl, Br, ), OR’, NHy, NHR', NR"2, NO», lower
alkyl of C1-Cs, CO2R', CONHz, CONHR', CONR/z, CH=CHCQO:H, or CH=CHCO:R".

A ninteenth aspect of the third embodiment is directed to a compound represented

by formula I-6
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wherein

(a) R'is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chioro-phenyl, p-
fluorophenyl;

{(by  R’is hydrogen;

{) R is H and R is H, CHa, CH(CHs), CH2CH{CHs ), CH(CH:)CH (' H3,
CH:zPh, or lower cycloalkyl;

(&) R*is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopeniyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyi-piperidin-4-y1, lower

haloalkyl, or di(lower alkyl)amino-lower alkvi;

{e)  RisH, with the provisos that when X is OH, R® is CHs or CHoF, R°

cannot be H;
(f) R®is H, CHs, CHoF, CHF», CF3 or F;
(g)  XisH, OH, OCHs, F, NH: or N3;
(hy Y is OH, NHa, OCHs, or OC(O)CH:;

(i)  RYis NH: and RY are independently H, ¥, Br, I, OH, OR’, NHz, NHR',
NR'2, CO:R’, CONH;, CONHR', CONR";, CH=CHCO:H, or CH=CHCO:R;

wherein R' is a lower alkyl, a lower cycloalkyi, or C{O){lower alkyl) or
alternatively, in the instance of NR'z, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
(i) Zis N or CRY; and

R'?is an H, halogen (including F, Cl, Br, 1), OR', NHz, NHR', NR", NO;, lower
atkyl of Ci1-Cs, COR’, CONHy, CONHR', CONR'z, CH=CHCO:H, or CH=CHCO:R".
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A fourth embodiment of the invention is directed to a compound represented by
formula I in which the base is a structure represented by formula e above, where R is H
and R?, R™ R™ RY R, R® X, and Y are defined in the Summary of the Invention

section above.

A first aspect of the fourth embodiment is directed to a compound represented by

formula §-7

wherein

(a) R'is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, pheny! or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cis alkyl, Cas alkenyl, Cz6 alkynyl, Cis
alkoxy, F, C1, Br, 1, nitro, cyano, Cis haloalkyl, -N(RY), Ci.¢ acylamino, -NHS02C16
alkyl, -SO2N(RY ), CORY', and -8O2C 16 alkyl; (RY1s independently hydrogen or alkyl,
which includes, but is not limited to, Ci.20 alkyl, Crio alkyl, or Ci.s alkyl, R' is —OR' or -
NR )

(b  R%is hydrogen or CHs;

) R and R”° are (1) independently selected from hydrogen, Ci.10 alkyl,
cycloalkyl, -(CHz)(NRY )2, Cios hydroxyalkeyl, -CH2SH, -(CH2»8(0)aMe, -
(CH2 :NHC(=NH)NH,, (1H-indol-3-yDmethyi, (1H-imidazol-4-yhymethyl, -
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(CHR)COR™ aryl and aryl Cis alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ciio alkyl, Crs alkoxy, halogen, nitro and cyano; (i) R™
and R both are Cis alkyl; (iii} R and R together are{CH2)r so as to form a spiro ring;
{(iv) R* is hydrogen and R* and R? together are (CH2)» so as to form a cyclic ring that
includes the adjoining N and C atoms {v) R™ is hydrogen and R*® and R? together are
{CHz)n 50 as to form a cyclic ring that includes the adjoining N and € atoms, where ¢ is |
t06,dis0t02, eis0t03, fis 210 5, nis 2 to 4, and where RY is independently hydrogen
or Cie alkyl and R¥ is ~OR' or ~N(R™)2); (vi) R*is H and R™ is H, CHz, CH2CH;3,
CH(CH3 )2, CH:CH(CH:)2, CH(CH:)CHCH;3, CHuPh, CHa-indol-3-vl, -CH2CH2SCH;,
CH2CO2H, CHaC(OWNHo, CH2CH2COOH, CHaCH2C(O)YNH, CHaCH2CH2CH2NH:, -
CHCHCHoNHC(NH)NH», CHp-imidazol-4-yl, CH>OH, CH(OH)CH;, CH2((4'-0OH)-
Ph), CH:SH, or lower cycloatkyl; or (viii) R is CHs, -CH2CHs, CH(CH: )2,
CH2CH{CHs )y, CHICH:)CH2CH;, CH:Ph, CHz-indol-3-yl, -CHaCH2SCH;, CH2CORH,
CH2C(O)NH2, CH:CH2COOH, CHxCHC(O)NHz, CHoCHoCHRCHRNH., -
CH2CHCH2NHC(NH)NH,, CHp-imidazol-4-yl, CHROH, CH(OH)YCH;, CH2((4'-OH)-
Ph), CH28H, or lower cycloalkyl and R is H, where R is independently hydrogen or
alky!, which includes, but is not limited to, Ci20 alkyl, Ci-10 alkyl, or Cis alkyl, R¥ is -
OR' or -N(R*)2);

(d)  R'ishydrogen, Ci.i0 alkyl, Ciio alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci-10 haloalkyl, Cs-10 cycloalkyl, cycloalkyl alkyl,
cycloheternatkyl, aminoacyl, di(lower alkyDamino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

{(e) R7 is H, alower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
t.e, {CH:}pOH where pis 1 -0, including hydroxyl methyl (CH2OH), CH2F, N3,
CH:CN, CHoNH,, CHNHCH:, CH2N(CHs)e, alkvne (optionally substituted), or halogen,
including F, CL, Br, or 1, with the provisos that when X is OH, base is cytosine and R is
H, R’ cannot be N3 and when X is OH, R® is CHs or CHyF and B is a purine base, R®

cannot be H;

(f) R®is H, CHs, CHoF, CHF2, CFs, F, or ON;
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(gy  XisH, OH F, OMe, halogen, NH, or N3,

{h} Y is GH, H, Ciq alkyl, Caa alkenyl, Co alkynyl, vinyl, N3, CN, Cl, By, F,
L NO», OC(CYO(Craalkyl), OC(OYG(Cre alkyly, OCHOYO(Craa alkynyly, OC(OYO(Cru
alkenyl), OCi-10 haloalkyl, Ofaminoacyl), O{Ci.10 acyl), O(Cr4 alkyl), O(Cz.4 alkenyl),
S{Cia acvl}, S(Cra altkyl), S{(Ca.q alkynyl}, S(Ca4 alkenyl), SG(C1.a acyl), SO(C1.4 alkyl),
SO(Ca-4 alkynyly, SO(C24 alkenyl), SO2(Crs acyl}, SO2Crs alkyl), SOACoa alkynyl),
S02{Cra alkenyl), OS{OR(C1a acyl), OS(O)2(Cra alkyl), OS(0)2(Ca4 alkenyl), NHa,
MNH{Cia alkyly, NH({Coa alkenyhy, NH{(Cora alkynyl), NH(Craa acyl), N(Cra alkyviy, N{C:.
1s acylp, wherein alkyl, alkynyi, alkenvl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, I}, NO2, C(OYO(C1a alkyl), CIOYO(C 14 alkyly, C{OY(Can
4 alkynyl}, C{OYO(Caa alkenyl), O(Cre acyl), O(Cra alley), O(Caw alkenyl}, S(Civ acyl),
S(Cr alkyl), S(Ca alkynyl), S{Caa alkenyl), SO(Cia acyl), SO(C14 alkyl), SO(Cza
alkynyl), SO{Cor alkenyl}, SO2{Cia acyl}, SO2{Cra alkyl}), SOACoua alkynyl), SG:(Coa
alkenyl), OS(0)(Ci-4 acyl), OS(OR{Ci4 alkyl), OS(O)(Cr.4 alkenyl), NHz, WH{(C14
alkyl), NH(Ca.4 alkenyl), NH{Cz. alkynyh), NH{(Ci1 acyl), N{(Cia alkylh, N(Ci acyl)z;

) R%is H F, CI, Br, I, OH, OR, SH, SR, NH,, NHR', NR"2, lower alkyl of
C1-Cs, halogenated (¥, Cl, Br, 1) lower alkyl of C1-Cs, lower alkenyl of C2-Cs,
halogenated (F, Cl, Br, I} lower alkenyl of C2-Ce, lower alkyny! of C2-Cs such as C=CH,
halogenated (F, Cl, Br, ) lower alkynyl of C:-Cs, lower alkoxy of C1-Ce, halogenated (F,
CL Br, I) lower alkoxy of Ci-Ces, CO2H, CO:R', CONHo, CONHR', CONR':,
CH=CHCO:H, or CH=CHCO:R',

wherein R is an opticnally substituted alkyl , which includes, but is not limited to,
an optionally substituted Cia0 alkyl, an optionally substituted Ci-16 alkyl, an optionally
substituted lower atkyi; an optionally substituted cycloalkyl; an opticnally substituted
alkynyl of C2-Cs, an optionally substituted lower alkenyl of C2-Ce, or optionally
substituted acyl, which includes but is not limited to C(O) alkyt, C{OXCrao alkyl),
C{OYCr-10 alkyly, or C{O)lower alkyl) or alternatively, in the instance of MR, each R
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and
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@ 7 is N or CR': and

R1%is H, halogen (including F, C1, Br, 1), OH, OR', SH, SR', NHz, NHR', NR",
MNO; ower alkyl of Ci-Cs, halogenated (F, CL, Br, 1) tower altkyl of Ci-Co, lower alkenyl
of C2-Cs, halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs , lower alkynyl of Ca-Ce,
halogenated (K, Cl, Br, I)) lower alkyny! of C2-Cs, lower alkoxy of C1-Cs, halogenated (F,
Cl, Br, D lower alkoxy of Ci-Cs, CO2H, CO:R', CONHy, CONHR!, CONR';,
CH=CHCO:H, or CH=CHCO,R’"; with the provisoc that R'* is not a: (i) ~C=C-H, (ii) ~
C=CHo, or (iii) —NOa.

A second aspect of the fourth embodiment is directed to a compound represented

by formula 1-7
wherein

(ay  R!is hydrogen, methyl, ethyl, n-propvl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(b)  R*is hydrogen or CHs;

)] R¥is H and R*" is H, CHs, CH{CHs)y, CHLCH(CHs), CH(CH3)CH2CH;s,
CH:Ph, CHz-indol-3-yl, -CH2CH2SCH3, CHCOoH, CH:C(O)NH, CH2CH2COOH,
CH2CHoC(OINH,, CHCH2CHCHoNH, ~-CH2CHRCHaNHC(NHINH,, CHa-imidazol-4-
vi, CH:0H, CH(OH)CH3, CHx({(4'-OH)-Ph), CHa8H, or lower cycloalkyl;

(dy  R%ishydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-y}, N-
methvi-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-vl, N-methyl-piperidin-4-yl, lower

haloalkyl, or difower alkyharino-lower alkyl;

{e) R’ is H, CN, CHz, OCHs, CH2OH, CHYF, halogen, including F, C, Br, or
I, with the provisos that when X is OH, R®is CHs or CH2F, R’ cannot be H.

(f)  REislL, CHs, CILE, CHF:, CFs, T, or ON,
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(g)  XisH, OH, F, OCHs, halogen, NHz, or Ni;
(hy  Yis OH, H, CHs, vinyl, NHz N3, CN, C1, Br, F, I, OC(O)CHs, OCH;;

() R"isH,F,Br, I, OH OR', NHz, NHR', NR", CO:R', CONH», CONHR',
CONR'», CH=CHCO:H, or CH=CHCO:R’,

wherein R’ is a lower alkyl, a lower cycloalkyl, or C(O)Ylower alkyl) or
alternatively, in the instance of NR'z, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and
Gy  ZisNorCRY and

R is H, halogen (including F, CL, Br, I}, OR', NHz, NHR', NR"2, NO:z, lower
alkyi of C1-Cs, COuR', CONHy, CONHR', CONR/'3, CH=CHCO:H, or CH=CHC{:R";
with the proviso that R is not a: (i) ~C=C-H, (i) ~C=CHa, or (iii) -NOa2.

A third aspect of the third embodiment is directed to a compound represented by

formula §-7
wherein

{(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl

(by  R?is hydrogen or CHj;

(¢y  RisHand R®is H, CH;, CH(CHs), CHaCH{CHs ), CH(CH3)CH2CH;,
CHzPh, or lower eycloalkyl;

(d) R is hvdrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methvi-azindin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yi, lower

halcalkyl, or di{lower alkyl)amino-lower alkyvi;
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(e) R is H, CN, CHzF, F, C1, Br, or I; with the proviso that X is OH, R®1is
CHs or CHF, R cannot be H;

{f) R®is H, CH:, CHOF, CHF», CFs, or F;
(g} XisH, OH, F, OCHs, F, C1, Br, I, NHz or N3;
{(h) Yis H, OH, CHs, F, C1 Br, I, NHz or N3, OCH;s, or OC{O)YCH;5;

(i)  R™isH, F,Br, [, OH, OR', NH, NHR', NR", CO:R', CONH>, CONHR/,
CONR", CH=CHCO:H, or CH=CHCO:R/,

wherein R' is a lower alkyl, a lower cycloalkyi, or C{O){lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and
()  ZisNorCRY and

R'?is H, halogen (including F, Cl, Br, I), OR', NHz, NHR', NR'2, NO», lower
alkyl of C1-Co, COR', CONHy, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R",
with the proviso that R" is not a: (i) ~C=C-H, (ii) ~-C=CHa, or (iii) -NO2.

A fourth aspect of the fourth embodiment is directed to a compound represented

by formula 1-7
wherein

{(a) R!is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro~-phenyl, p-fluorophenyl;
(b)  R?ishydrogen;

(cy  R¥isHand R®is H, CHs, CH(CHs ), CH2CH(CHs ), CH(CH3)CH2CHs,
CH:Ph, or lower cycloalkyl;

(d) R* is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aetridin-2-yi, N-methyl-azetidin-3-yl, N-
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methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower

haloalkyl, or di{lower alkyDamino-lower allevi;

(ey  RisH, with the provisos that when X is OH, R® is CH: or CHoF, R°

cannot be H;
(f) R®is H, CHs, CHoF, CHF2, CF3, or F;
(g) Xis H, OH, OCH;, F, NHz or N;
(h) Y is OH, NHs, OCH;s, or OC{O)YCH;s;

(i) R¥and R H, F, Br, I, OH, OR', NH, NHR', NR", CO:R', CONH>,
CONHR', CONR%, CH=CHCO:H, or CH=CHCO:R',

wherein R is a lower alkyl, a lower cycloalkyi, or C{O)(lower allkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
n 7 is N or CRY; and

R!%is an H, halogen (including ¥, CL, Br, I}, OR/, NHz, NHR', NR">, NO2, iower
alkyl of Ci-Co, COR', CONH,, CONHR', CONR";, CH=CHCO:H, or CH=CHCO:R’;
with the proviso that R' is not a: (i) ~-C=C—H, (i) —-C=CHo, or (i) -NO2.

A fifth aspect of the fourth embodiment 1s directed to a compound represented by

formula £-7
wherein

(a) R!is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-

fluorephenyl;
(b)  R*is hydrogen;

(¢)  R¥*isHand R% is H, CHs, CH(CHs ), CELCH(CHs )2, CH(CH3)CH,CH;,

CHaPh, or lower cycloalkyl;
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(dy  R%ishydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N~
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-y1, N-methvi-piperidin-4-vl, lower

haloalkyl, or difower alkvijamino-lower alkyl;

5 (e)  R"isH, with the provisos that when X is OH, R®is CHs or CHoF, R®
cannot be H;
()  R®isH, CHs, CHoF, CHF:, CFs, or F;
(2) Xis H, OH, OCH;s, F, NHz or N3;
(h)y Y is OH, NHz, OCH;s, or OC(O)CHs,
10 0 R%is H F, Br I, OH, OR', NH;, NHR', NR"2, CO:R', CONHz, CONHR,
CONR'z, CH=CHCO:H, or CH=CHCO:R,
wherein R is a lower alkyl, a lower cyeloalkyl, or C(O)}lower alkyl) or
alternatively, in the instance of INR'2, each R' comprise at least one C atom that are joined
to form a heterocycle comprising at least two carbon atoms; and
13 Gy  ZisNor CRY; and

R?is H, halogen (including F, Cl, Br, I), OR’, NHz, NHR', NR"2, NO2, lower
alkyl of C1-Cs, CO2R!, CONHz, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO2R".

A sixth aspect of the fourth embodiment is directed t0 a compound represented by

formula -8
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wherein

{(a) R!is hyvdrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which

includes, but is not limited to, pheny! or naphthyl, where phenyl or naphthyl are

W

optionally substituted with at least one of T alkyl, Cag alkenyl, Cze alkynyl, Cie

alkoxy, F, C1, Br, L nitro, cyano, Cir.s haloalkyl, -N(RYY:, Ci6 acylamino, -NHSO:2Ci

alkyl, -SO2N(R Y)Y, CORY, and -8O2C 16 atkyl; (RYis independently hydrogen or alkyl,

which includes, but is not limited to, Ci20 alkyl, Cr.10 alkyl, or Cis alkyl, R'" is “OR' or -
10 N®RM):

(b} R? is hydrogen or CHs;

(¢)  R™and R are (1) independently selected from hydrogen, Ci-10 alkyl,
eycloalkyl, -(CH2){(NR™ ), Ciu6 hydroxyalkyl, -CH2SH, <(CH:2»8(0)aMe, -
{CHa NHC(=NHINH>, (1H-indol-3-vDmethyl, (1H-imidazol-4-yhmethyl, -

Je—
(4]

(CH2).COR™, aryl and aryl Ci.3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci-10 alkyl, C16 alkoxy, halogen, nitro and cyano; (i) R¥
and R'® both are Ci alkyl; (iii) R*® and R™ together are(CH:)r so as to form a spiro ring;
(iv) R* is hydrogen and R and R? together are (CHa)a so as to form a cyclic ring that
includes the adjoining N and € atoms (v) R* is hydrogen and R™ and R? together are

20 (CHa)n so as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1

t06,dis0to2 eis0to3, fis 210 5, nis 2 to 4, and where R¥ is independently hydrogen
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or Cre alkyl and R¥ s -OR' or ~-N(R* )2, (vi) R¥is H and R*" is H, CHz, CHaCHs,
CH(CH3)z, CHxCH{CH: )2, CH(CH:YCH)CH3, CH2Ph, CHa-indol-3-y1, -CH»CH2SCHg,
CH2CO:H, CHCONH:, CHaCHCOOH, CHaCHC(OINH:, CH2CHCH2CH2NHo, -
CH:CH CHoNHC(NH)NH:, CHa-imidazol-d-yl, CH:0H, CH(OH)CHs, CHa((4-OH)-
Ph), CH2S8H, or lower cycloatkyl; or (viil) R*is CHs, -CH2CHs, CH(CHs)z,
CHyCH(CH:),, CH(CH:)CH,CH;, CHyPh, CHu-indol-3-y], -CH:CH:SCHs, CH:COH,
CH2C(O)NHz, CHaCHaCOOH, CHaCH2C(O)NHz, CHaCH2CH CHNH, -
CH2CHaCHNHC(NH)NH,, CHa-imidazol-d-yl, CH2OH, CHOH)CHs, CHh((4'-OH)-
Ph), CH:SH, or lower cycloalkyl and R™ is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, Ci20 alkyl, Cio1e alkyl, or Cre alkyl, R is -

OR' or -N(R");

(dy  R"ishydrogen, Ci.0 alkyl, Cii0 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, Ci-0 haloalkyl, Cs.10 cycloalkyl, cycloalkyl alkyl,
cycloheteroatkyl, aminocacyl, dilower allyDamine-lower alkyl, arvl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

3

(e} R” is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxy! lower alkyt
i.e., (CH2pOH, where pis 1 -6, including hydroxyl methyl (CH:OH), CHaF, N,
CH:CN, CHoNH2, CHoNHCH:, CHaN(CHs ), alkyne {optionally substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R®

cannot be H;
() RS is H, CHs, CHoF, CHF2, CF3, F, or CN,
(2) X is H, OH, F, OMe, halogen, NHa, or N3;

{h) Y is OH, H, Cia allyl, Cau alkenyl, Cou alkyoyl, vinyl, N3, CN, CI, Bi, F,
I, NOz, OC(OWHCra alkyl), OC{O0O(Cau alkynyl), OC{O0(Crs alkenyl), OC10
haloalkyl, O{aminoacyl}, O(Ci-o acyl), {Crs alkyl), O(Cou alkenyl), S(Cras acyl), 8(Cia
alkyly, S{Cra alkyoyl), S{Co-e alkenyl}, SG(Cra acyl), SO(Chas alkyl}, SO{Co alkynyl),

SO(Cr-4 alkenyl), SO Cra acyl), SO2Craa alkyl), SO{Coa alkynyl), SO(Ca alkenyl),
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OS(0)2(Cra acyl), OS(OR(Crq alkyl), OS(0R(C24 alkenyl), NHz, NH(C1.4 alkyl}),
NH(C1.4 alkenyl), NH(Co.q alkynyl), NH{C1s acyl), N{Ci.a alkyl)z, N(Ci.i5 acyl),
wherein alkyl, atkynyl, alkeny! and viny! are optionally substituted by Ns, CN, one to
three halogen (CL, Br, F, I}, NO», C{O}YO(Cy-s alkyl), C{OYO(Cy4 alkyl), C(OYO(Crus
altkynyl), C(OWD(Craa alkenyl), O(Crs acyl), O(Cras alkyl), G{Cz.4 alkenyl}, S(Cra acyl},
S(Cr alkyl), S(Caua alkynyl), S(Cou alkenyl), SO(Cia acyl), SO(Ci4 alkyl), SOG(Ciu
alkynyly, SO(Ca.4 alkenyl), SO2(Cieg acyl), SOACieg alkyl), SOACra alkynyl), SO2{Cou
alkenyl), OS(0)(Cra acyl), OS{OR{Cia alkyl), OS(0)2({C24 alkenyl), NHz, NH{Ciu
alkyl)y, NH(C:.4 alkeny!), NH{Co. alkynyl), NH{C1.4 acyl), N{Cia alkyll, N{Cya acvl)s;

1 R'Wis H F, Br, I, OH, OR', NH:, NHR', NR"2, CO;R', CONH, CONHR/,
CONR", CH=CHCOH, or CH=CHC{R,,

wherein R is a lower alkyl, a lower cyeloalkyl, or C(O)}lower alkyl) or
alternatively, in the instance of INR'2, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
()  ZisNor CRY; and

R?is H, halogen (including F, Cl, Br, I), OR’, NHz, NHR', NR"2, NO», lower
alkyl of C1-Cs, CO2R!, CONHz, CONHR', CONR"2, CH=CHCO:H, or CH=CHCO:R",

with the proviso that when base is represented by the structure ¢ with R!! being hydrogen,

A seventh aspect of the fourth embodiment is directed to a compound represented

by formula I-8§
wherein

{(a) R is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyi, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(by  R?is hydrogen or CHj;
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(¢)  R™isHand R®is H, CHs, CH(CH:), CILCH(CHs o, CH(CH:)CHRCTE,
CH:Ph, CHo-indol-3-y1, -CH2CH2SCH;3, CH2COsH, CHyC(OWNH, CH2CH2COOH,
CH:CH2C(OWNH2, CHxXCHoCH2CHNH:, -CH:CHoCHINHC(NHINH:, CHz-imidazol-4-
yi, CH:OH, CH(OH)CH3, CHa((4'-OH)-Ph), CH2SH, or lower cycloalkyl:

(dy  R%ishydrogen, CHs, Et, Pr, "Pr, “Bu, 2-butyi, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cvelohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyl-piperidin-4-vl, lower

halaalkyl, or diflower atkyDamino-lower alkyl;

{e) R’ is H, CN, CHs, OCHs, CH:OH, CHLF, halogen, including F, Cl, Br, or
1, with the provisos that when X is OH, R®is CHz or CH2F, R® cannot be H;

) R® is H, CHs, CHoF, CHF2, CF3, F, or CN;
(g) Xis H, OH, F, OCH;, halogen, NHz, or N3;
(h) Y i1s OH, H, CHs, vinyl, NHz, N3, N, Cl, Br, F, |, GC(O)YCHs, OCH;3,

()  RYisH, T, Br, I, OH, OR, NIk, NHR', NR", CO:R!, CONH:, CONHR/,
CONR"2, CH=CHCO:H, or CH=CHCO:R,

wherein R'is a lower alkyl, a lower cycloalkyi, or C{O)(lower alkyl) or
alternatively, in the instance of NR';, each R' comprise at least one C atom that are joined

to form a heterocvele comprising at least two carbon atoms; and
(iy  ZisNorCR' and

Ri%isan H, halogen (including ¥, CL, Br, I}, OR', NHz, NHR', NR'2, NO3, fower
alkyl of C1-Co, CO2R', CONHy, CONHR', CONR'"2, CH=CHCO:H, or CH=CHCO:R";
with the proviso that R* is not a: (i) ~C=C-H, (i1) -C=CI, or (iii) -NO2.

An eighth aspect of the fourth embodiment is ditected to a compound represented

by tormula 1-8
wherein
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(2) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(by  R’ishydrogen or CHjs;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrobidin-3-yl, N-methyl-pyrrolidin-d-yl | N-methyl-piperidin-4-vi, lower

haloalkyl, or difower alkyDamino-lower alkvl;

{e) R7is H, CN, CHzF, F, €1, Br, or 1, with the provisos that when X is OH,
R® is CH3 or CHOF, R cannot be H;

(f) R%is H, CH:, CH:F, CHF», CFs, or F;
(g} XisH, OH, F, OCHs, F, CL Br, 1, NHz or N3;
{h} YisH, OH, CHs F, Cl Br, I, NH; or N3, GCHs, or OC(O)CH;s;

(i)  RMisH, F, Br, I, OH, OR), NH;, NHR', NR, CO:R', CONH,, CONHR',
CONR", CH=CHCO:H, or CH=CHCO:R,

wherein R' is a lower alkyl, a Tower cycloalkyl, or C(O){lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
()  ZisNorCRY and

R is an H, halogen (including F, Cl, Br, ), OR’, NHy, NHR', NR"2, NO», lower
alkyl of C1-Cs, COR', CONHz, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R’;
with the proviso that R" is not a: (i) ~C=C-H, (i) ~C=CHa, or (iii) -NOa.

A ninth aspect of the fourth embodiment is directed to a compound represented by
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formula §-8
wherein

{2) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyi;

(ty  R’is hydrogen;

(¢y  R*®isHand R™is H, CHz, CH(CH:)y, CH:CH(CHs ), CH(CH:)CH2CH:3,
CH:zPh, or lower eycloalkyl;

(dy  R%is hydrogen, CHz, Et, 'Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyi-aziridin-2-yl, N-methyl-azetidin-3-y}, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower

haloatkyl, or difower alkyDamino-lower alkvi;

(e)  R7isH, with the provisos that when X is OH, R%is CH; or CHoF, R°

cannot be H;
(f) R®is H, CHs, CHoF, CHF», CF3, or F;
(gy  XisH, OH, OCHs, F, NHz or N3;
{hy  Yis OH, NHz, OCH;, or OC{OCH;3,

@) RYisH, F, Br, 1, OH, OR', NHz, NHR', NR"2, CO:R', CONHz, CONHR',
CONR';, CH=CHCO:H, or CH=CHCO:R,

wherein R' is a lower alkyl, a Tower cycloalkyl, or C{O){lower alkyl) or
alternatively, in the instance of NR'z, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at feast two carbon atoms; and

Gy  ZisNorCRY and
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R'?is an H, halogen (including ¥, Cl, Br, I}, OR', NIz, NHR', NR'2, NO2, lower
alkyl of Ci-Ceo, COR’, CONHa, CONHR', CONR";, CH=CHCO:H, or CH=CHCO:R’;
with the proviso that R" is not a: (i) ~C=C-H, (i) ~C=CHa, or (iii) ~NO2.

A tenth aspect of the fourth embodiment is directed to a compound represented by

formula -8
wherein

(a) R!is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-

fluorophenyl;
(b)  R?ishydrogen:

(¢)  R¥isHand R%®is H, CHs, CH(CHs ), CHLCH(CH;s ), CH(CH3)CHCH;,

CHoPh, or lower cycloalkyl;

(dy  R%ishydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyi,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-vi, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-y1, N-methyl-piperidio-d-y1, lower

haloalkyl, or di{lower alkyl)amino-lower alkyli;

(e)  R%is H, with the provisos that when X is OH, R®is CHs or CHzF, R®

cannot be H;
) RS is H, CHs, CHoF, CHF3, CF3, or F;
(g) XisH, OH, OCHs, F, NHz or N3;
(hy Y is OH, NHz, OCHjs, or OC(0)CHs;

) RYis H F, Br, I, OH, OR', NHz, NHR', NR":, COuR', CONHz, CONHR,
CONR'z, CH=CHCO:H, or CH=CHCO:R,
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wherein R'is a lower alkyl, 2 lower cyeloalkyl, or C(O¥}lower alkyl} or
alternatively, in the instance of NR'z, each R’ comprise at ieast one C atom that are joined

to form a heterocycle comprising at teast two carbon atoms; and
Gy  ZisNor CRY and

R is an H, halogen (including F, Cl, Br, 1), OR’, NH2, NHR', NR'2, NO:2, lower
alkyl of C1-Cs, CORR', CONH;, CONHR', CONR'2, CH=CHCO:H, or CH=CHCO:R,
with the proviso that RY s not a: (i) ~C=C-H, (i) ~C=CHa, or (iii) -NOa.

A fifth embodiment of the invention is directed to a compound represented by
formula I in which the base is a structure represented by formula d above, wherein R},
RZ R R¥® R RS RS X, and Y are defined in the Summary of the Invention section

above.

The first aspect of the fifth embodiment is directed {0 a compound represented by

formula §-9

wherein

(a)  R!is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, bui is not limited to, phenyl or naphthyl, where phenyl or naphthy! are
optionally substituted with at least one of Cis alkyl, Cas alkenyl, Cas alkynyl, Cie

alkoxy, F, Cl, Br, I, nitro, cyano, Cis haloalkyl, -N(R ), C1s acylamino, -NHSO2C 16
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alkyl, ~-SON(RY), CORY', and -S0O:C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not limited to, Ca0 atkyl, Ci10 alkyl, or Cis alkyl, R is —<OR’ or -

N(R "))
(b)  R?is hydrogen or CHz;

(c) R and R are (i) independently selected from hydrogen, Crs alloyl,
cycloalkyl, -{CH2)(NR™ Y, Ci hydroxyalkyl, -CH2SH, <(CH2:S(0)Me, -
{(CH2):NHC(=NH)NHz, (1H-indol-3-yDmethvl, (1H-imidazol-4-vhmethyl, -
(CH2).COR™ aryl and aryl Ci3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ciio alkyl, Cre alkoxy, halogen, nitro and cyano; (i) R™
and R both are Ci allkyl; (iii) R* and R together are{CHa)r so as to form a spiro ring;
(iv) R* is hydrogen and R and R together are (CH2)» so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R™ is hydrogen and R>? and R? together are
{CHa)a so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1
106,dis0t02, eis 0 to 3, fis 210 5, nis 2 to 4, and where R” is independently hydrogen
or Crs alkyl and R is -OR' or -N(R*)2); (vi) R*is H and R is H, CHz, CH.CH;s,
CH(CHs )2, CHCH{CH: 2, CH(CH:)CH2CH;, CHoPh, CHa-indol-3-y1, -CH2CH2SCH3,
CH2CO:H, CHaC(ONH,, CHLCHCOCH, CHaCH2C(O)YNH:, CH2CHCHCHRNH:, -
CH2CHCH2NHC(NH)NH2, CHz-imidazol-4-vl, CH2OH, CH(OH)CH;, CHa({(4'-OH)-
Phy, CH:SH, or lower cycloatkyl: or (viii) R is CHs, -CHLCHs, CH(CH:),
CH2CH(CH3s ), CH{CH;)CH2CH;3, CHoPh, CHz-indol-3-yl, -CH>CH:SCH;, CH2CORH,
CH2C(OWNH2, CHaCH2COOH, CHaCH2C{OINH2, CHoCH2CHCHaNH:, -
CHCHyCHoNHC(NH)NH,, CHo-imidazol-4-yl, CH2OH, CH{OH)YCH;, CH:((4'-OH}-
Ph)y, CH28H, or lower cycloalkyl and R® is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, Cre alkyl, Ciwo alkyl, or Cre alkyl, R¥ is -

OR' or -N(R*)2);

(d)  R'ishydrogen, Crie alkyl, Ciao alkyl optionally substituted with a lower
alkvl, alkoxy or halogen, Ci-o haloalkyl, Cs.10 cycloalkyl, cycloalkyl alkyl,
cycloheteroatkyl, aminoacyl, dilower alkyDamino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;
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() R%is H, a lower alkyl, ON, vinyl, O-(lower alkyl), hydroxyl lower alky!,
i.e., {(CHapOH, where pis 1 -6, including hydroxyl methyl (CH20H), CHoF, N3,
CH2CN, CHalNHz, CHoNHCHs, CHeN(CHs )z, alkyne (optionally substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R® cannot be N3 and when X is OH, R®is CHs or CHoF and B is a purine base, R®

cannot be H;
(f) Réis H, CHs, CHoF, CHF», CFs, F, or ON;
{g} XisH, OH, F, OMe, halogen, NHz, or N3,

(h} Y is OH, H, Cis alkyl, Czg alkenyl, Cza alkynyl, vinyl, N3, CN, (I, Br, F,
L NO», OGO (Cra alkyl), OC(OYO(Cra alkyl), OCOYD(Crug alkynyl), OC(OYO(Caa
atkenyt), OC:-0 haloalkyl, Glaminoacyl), O{Cio acyl), BT alkyl}, O(Cas alkenyl),
S(Cra acyly, S{Cra alkyl), S(Caa alkynyl), S(Cza alkenyl), SO(Ci4 acyl), SO(C1a alkyl),
SO(Ca alkynyl), SO(Co alkenyl), SO2(Crag acyl), SOACr alkyly, SOACou alkynyl),
SOACre alkenyl), OS(0R(Ciu acyl), OS(0)2ACra alkyD), OS(0)2(Ca4 alkenyl), NH;,
NH(C1-4 alkyl), NH(Caa alkenyl), NH{(Ca alkynyl), NH(Cr1 acyl), N(Ciw alkyl)z, N{C:.
18 acyly, wherein alkyl, alkynyi, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (CL, Br, F, I}, NO», C{O)O(C alkyl), C(OYO(Ci4 alkyly, C{OYXCo-
¢ alkynyl), C{OYO(Cana alkenyl), O(Cre acyl), O{C1a alkyh), O(Ca- alkenyl}, S{Cia acyl),
S{Chs alley), 5{Caa alkynyl), S{Caa alkenyl), SO(Cia acyl), SG{C 14 alkyl), SO(Cau
alkynyl), SO(Ca-4 alkenyl), SO2(C1-1 acyl), SOHCr-s alkyl), SO Ca-1 alkynyl), SO(Ca
alkenvly, O8{0{Cra acyl), OS{On{Ciq alkyl), OS{O0{Crs alkenyl), NHz, NH{C14
alkyl), NH(Ca.4 alkenyl), NH{C2a alkynyl), NH(C1-s acyl), N{Ci alkyll, N(Cis acyi).

A second aspect of the fifth embodiment is directed to 8 compound represented by

formula §-9
wherein

(a) R'is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyi, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl

B
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(by  R®is hydrogen or CHs;

() R¥%is Hand R™ is H, CHz, CH{CH:)2, CHzCH(CHs k2, CH(CH3)CH2CHs,
CHoPh, CHa-indol-3-vl, -CH2CHLSCHs, CHCOGH, CH2C(O)NH., CHoCHCOOH,
CH:CH2C(ONH:, CHoCHCHRCH N, -CHCHRCHoNHC(NH)NH,, CHz-imidazol-4-
vi, CH:OH, CH{OH)YCH3, CHx((4'-OH)-Ph), CH28H, or lower cycloalkyl;

(dy  R%ishydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyi,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3~yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower

haloalkyl, or difower alkyiyamino-lower alkyl;

(e) R’ is H, CN, CHs, OCH3, CH:OH, CHoF, halogen, including F, C1, Br, or
1, with the provisos that when X is OH, R® is CHs or CHoF, R” cannot be H.

() R is H, CHs, CHoF, CHF2, CF3, F, or CN;
(g} Xis H, OH, ¥, OCHs, halogen, NHz, or N,
(h) Y is OH, H, CH;, vinyl, NHz, N5, CN, Cl, Br, F, I, OC(O)CH;, OCH3;

A third aspect of the {ifth embodiment is directed to a compound represented by

formula £-9
wherein

(a) R!is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyi, p-fluorophenyl;

(b}  R%ishydrogen or CHs;

(<) R*is H and R* is H, CH:, CH{CHs ), CHCH{CH3)2, CH(CH3)CH2CH;3,

CHzPh, or lower cycloalkyl;

(dy  R%ishydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N~
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methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower

haloalkyl, or di{lower alkyDamino-lower allevi;

(ey ROisH, CN, CHuF, F, CL Br, or I; with the proviso that X is OH, R®is
CH: or CHF, R cannot be H;

(f) R®is H, CHs, CHoF, CHF2, CFs, or F;
(g XisH, OH F OCH; F, Cl, Br, I, NHaor N3;
(hy  YisH, OH CHs F, CL Br, I, NH2 Na, OCHs, or OC(O)YCHs;

A fourth aspect of the fifth embodiment is directed o a compound represented by

formula -9
wherein

() R'is hydrogen, methyl, ethyl, z-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyi, p-chioro-phenyl, p-flucrophenyl;

(b)  R%is hydrogen;

(¢}  R*¥™isHand R is H, CHs, CH{CHs ), CHLCH{CH3 ), CH(CH)CHCH;,

CHaPh, or lower cycloalkyl;

(d) R* is hydrogen, CHs, Et, ‘Pr, "Pr, "By, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyi-pyrrolidin-4-vl, N-methyl-piperidin-4-vl, lower

haloalkyl, or difower alkyhamino-lower atkyl;

(e)  RSisH, with the provisos that when X is OH, R®is CH: or CHzF, R?

cannot be H;

() R%is H, CHs, CHoF, CHF», CF3, or F;

e}

()  XisH OH OCHs, ¥, NI or Ni;
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(h)  Yis OH, NiL, OCHs, or OC(O)CH3:

A fifth aspect of the fifth embodiment is directed to a compound represented by

formula -9
wherein

5 {a) R is hydrogen, methyl, phenyl, p-bromo-pheny!, p-chioro-phenyl, p-
fluorophenyh;

(b)  R?ishydrogen;

(¢)y R¥isHand R®is H, CH:, CH(CHs ), CHLCH{CH3 ), CH(CH:)CH2CH3,
CHzPh, or lower eycloalkyl;

10 (d) R* is hydrogen, CHz, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-vi, lower

halcalkyl, or di{lower alkyhamino-lower alkyvi;

(e)  R’isH, with the provisos that when X is OH, R®is CHz or CHoF, R°

15 cannot be H;
(f) R®is H, CH:, CHOF, CHF2, CF3, or F;
(g7 XisH, OH, OCH; F, NHz or N3;
(hy Y is OH, NHz, OCH;s, or OC(O)YCHs;

A sixth aspect of the fifth embeodiment is directed to a compound represented by

20 formula B-10
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wherein

{a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, or a substituted or
unsubstituted phenyl, where the substitutent of the substituted phenyl is at least one of a
CHs, OCH;s, K, Cl, By, |, nitro, eyang, and a CHs.9Xq, where X is F, CI, Br, or [, and g is
1-3;

(b)  R%is hydrogen or CHs;

(¢} R*is Hand R is H, CH3, CH{CHs)z, CHCH{CH: )2, CH(CH:)CH2CH;3,
CHePh, CHz-indol-3-yl, -CH2CH:SCHs, CHCO:H, CHoC(O)NH,, CHzCH2COOH,
CHCHoC(ONH,, CHCHCH2CHaNH, ~-CH2CHoCHaNHC(NHINH,, CHa-imidazol-4-
yi, CHOH, CH(OH)CH:, CH({(4'-OH}-Ph), CH:SH, or lower cycloalkyl or R* is CHj,
CH(CH3s)z, CHCH{CH: 2, CHCH;)CH2CH;, CHaPh, CHa-indol-3-v1, ~CH2CH:SCH3,
CH:CO0H, CH2C(ONH:, CH.CHCOOH, CH2CHRC(OWH,, CH2CHRCHLCH2NHy, -
CHCH2CHoNHC(NH)NH,, CHa-imidazol-4-yl, CH20H, CH{OH)CH3, CHa((4'-OH)-
Ph), CH2SH, or lower cycloalkyl and R is H;

{d} R* is hydrogen, CHz, Et, Pr, "Pr, “Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-vl, N-methyl-piperidin-4-v], lower

haloalkyl, or difower alkyvijamino-lower alkyl;
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(e) RYis H, CN, CHz, OCH;, CH2OH, CHoF, N3, CH2ON, CHaNs, CHeNH:,
CH:NHCH;, CHaN(CHs ), halogen, including F, Cl, Br, or 1, with the provisos that when
X is OH, R%is CHs or CHoF, R° cannot be H;

(f) R is H, CHs, CHoF, CHF2, CF3, F, or CN;
(g} XisH, OH, F, OCH;, Cl, Br, I, NHz, or Ns;

(h) Y is OH, H, CH;s, vinyl, N3, CN, Cl, Br, F, I, OC(O)YCH3, OCH;, NHo,
NHCH;, NH(viny!), NH(acetyl), NH{C(O)CH3), N(CH3)z, NiC(O)YCHs ),

A seventh aspect of the fifth embodiment is directed to a compound represented

by formula 1-18
wherein

(a) R'is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p~chloro-phenyl, p-fluorophenyl;
(b} R? is hydrogen or CHs;

() R is H and R is H, CHs, CH{CHz ), CH2CH(CHs )2, CH(CH3)CHCH;3,
CHoPh, CHz-indol-3-vl, -CH2CH:SCH:, CHCOH, CH2C(O)NH:, CHCHRCOOH,
CH:CH:C{OWNH, CH2CHCHCHyINH, -CHaCHYCHoNBC(NH)NH), CHz-imidazol-4-
vl, CHzOH, CH(OH)CH3, CHaA{4'-OH}-Ph), CHzSH, or lower cycloalkyh;

(d) R* is hydrogen, CHz, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yi, lower

halcalkyl, or di{lower alkyhamino-lower alkyvi;

{e) R’ is H, CN, CH:, OCH3, CHOH, CHUF, halogen, including F, Cl, Br, or
1, with the provisos that when X is OH, R® is CHs or CH2F, R” cannot be H;

(f)  RisH, CHs, CFoF, CHF2, CFs, F, or CN:
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(g)  XisI, OH, F, OCHs, C1, Br, I, NI, or N3; and
(h)  Yis OH, H, CHs, vinyl, NHz, N3, ON, CL Br, F, [, 0C(OQ)CH:, OCH;.

An eighth aspect of the {ifth embodiment is directed to a compound represented

by formula I-18
wherein

{2) R’ is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-~phenyl, p-chioro-phenyl, p-fluorophenyl;
{b) R? is hydrogen or CHj;

{©) R is H and R°® is H, CHz, CH(CIh),, CHLCH(CH; )2, CH(CH:)CHCT;,
CH:2Ph, or lower cycloalleyl;

(d) R* is hvdrogen, CHs, Et, 'Pr, "Pr, "Bu, Z-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-pipenidin-4-yl, lower

haloalkyl, or di(lower alkyvhamino-lower alkvi;

(e) RYis H, CN, CHuF, F, C1, Br, or I, with the provisos that when X is OH,
R is CHs or CHOF, R° cannot be H;

{f) R®is H, CHs, CHoF, CHF, CFs, or F;
() XisH, OH F, OCHs, F, CL, Br, I, NH2 or Nj;
{h) YisH, OH, CHs, F, CL, Br, I, NH» or N3, OCHs, or GC(0O)CH;s;

A ninth aspect of the fifth embodiment is directed to a compound represented by

formula £-10

wherein
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(2) R'is hydrogen, methyl, ethyl, r-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
(by  R’ishydrogen;

() R*is H and R*" is H, CH3, CH(CH:),, CH2CH(CHs )2, CH(CH:)CH2CH:3,
CH:2Ph, or lower cycloalkyl;

(dy  RYis hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyciopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methvi-pyrrobidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4d-y1, lower

haloalkyl, or difower alkyDamino-lower alkvl;

(e)  R%is H, with the provisos that when X is OH, R%is CHs or CHoF, R®

cannot be H;
(f) R%is H, CHs, CH:F, CHF:, CF3, or F;
(g} XisH, OH, OCHs, F, NHzor N3;
{hy Y is OH, NH, OCH;s, or OC(O)CHs;

A tenth aspect of the fifth embediment is directed to a compound represented by

formula §-10
wherein

{(a) R!is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-

fluorophenyt;
(b)  R?ishydrogen;

(cy  R¥isHand R®is H, CHs, CH(CHs ), CH2CH(CHs ), CH(CH3)CH2CHs,

CH:Ph, or lower cycloalkyl;

(d) R* is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aetridin-2-yi, N-methyl-azetidin-3-yl, N-

2980901-1 S99 -

Gilead Exhibit 2023
PGR2023-00046 - Page 00105



10

]
w

Docket No. 60137.0034USU1

methyl-pyrrolidin-3-yl, Nemethyl-pyrrolidin-4-yl, N-methyi-piperidin-4-yl, lower

haloalkyl, or di{lower alkyDamino-lower allevi;

(ey  RisH, with the provisos that when X is OH, R® is CH: or CHoF, R°

cannot be H;
(f) R®is H, CHs, CHoF, CHF2, CF3, or F;
(g) Xis H, OH, OCH;, F, NHz or Ns;
(h) Y is OH, NH, OCHs, or GC{O)YCHs.

The following tables contain numeric identifiers associated with various
substituent designators that should be viewed in light of the accompanying structure.
These structures are contemplated species of the various aspects of the disclosed
embodiments and are not intended to be limiting on full breadth of the contemplated
compound represented by the structure of formula £ However, it is contemplated that
any one of the exemplified nucleoside bases can be used in combination with any one of
conteniplated species that specify a particular combination of R, R? R* R¥® R* R’ RS,
X, and Y. In each of the presented tables, the phosphoramidate substituent containing the
substituents R** and R°® are depicted without reference to stereochemical structure {¢f.
structures -1, 1-3, 1-5, 127, and 1-9 above). Itis contemplated that the compounds recited
below embody compounds in which R* projects toward the viewer while R™ projects
away from the viewer {cf. structures I-2, I-4, §-6, E-8, and 1-18). Moreover, itis
contemplated that the compounds recited below also embody compounds in which R
projects away from the viewer while R*" projects towards the viewer. Not meant to be
limiting, however, it is contemplated that preferred compounds are those in which R*
projects towards the viewer and R projects away from the viewer such that the natural
L-amino acid (S)-configuration is presented.  Additionally, the inventors recognize thai
the phosphorus atom of the phosphoramidate moiety is another source of chirality,
Although the structures below do not specifically depict chirality at phosphorus, the
inventors recognize that stereochemical configurations are possible such thatin a

staggered (or zig-zag) line structure the oxo-substitutent projects towards the viewer
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while the OR! substitutent projects away from the viewer, and vice versa, i.e., where the

Cahn-Ingold-Prelog stercochemical designation of phosphorous is either R or 8.

Therefore, the structures below include all possible sterecchemical configurations

possible for phosphorus.

R 9
RS
\ N
%
R )
RE’-a
CO,R*
it
Table H-1.
MNe R! B2 OR® OR® R* R ORS X Y R' R® R
H-i-i CH; H H H CH, H CH; OH OH H H NH
i-1-2 CH: H H CH: CH; H CH: OH OH H H NH:
fi-i-3 CH; H H CH{CH:x CH; H CH: OH GH H H NH;
i34 CH: H H CHCHCH:). H; H (CH: OH OH H H NH
il-i-5 (H, H H CH;Ph CH; H CH: OH OH H H NH,
i-3-6 CH; H H CHp-indel-3i CH; H CH:; OH OH H H NH;
i-3-7 CHy H H CHCH.SCH; CH; H CH: OH OH H H NH;
H-1-8 CH; * H 0 * CH: H CF; OH OH H H NH;
*R? and R joined together by (CHa)s to form five-membered ring.
Table 11-2.
Ne RI R? R ORP RY R R X Y R’ R} R
fi-2-1 Et H H H CH; H CH; OH OH H H Nih
1-2-2 Et H H CHs CH; H CH: OH OH H H N
23 Bt H H  CHCH:: CHy H CH, OH OH H H N
f-2-4 Bt H H CHCHICHs), CH; H CH: OH CH H H NH
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Ne rYORY OR®OR® R RS R X Y R RS R
fi-2.3 Et H H CH:Ph CH: H CH; CH OH H H N
i-2-6 Bt H H CHymdol-3-vf CH: H CH; OH OH H H NH
H-2-7 B H H CHCHSCH; CH: H CHs OH OH H H NH
H-2-8 Bt * H ¥ CH, H CH; OH OH H H NH
*R? and R? joined together by (CHz)s to form five-membered ring.

Table H-3.

N RYORY R ORY R R R X v R R K
31 Pr H H H CH; H CH; OH OH H H NH;
-3-2 Pr H H CH CHs H €CH, OH OH H H NH
-3-3 Pr H H CH(CHi: CHs H CH: OH OH H H NH
i34 Pr H H CHCH(CH:) O H CH:; OH OH H H NH
i-3-5 Pr H H CHPh CH: H s OH OH H H NH:
H-3-6 v H OH O CHo-indol-3-y1 CH: H CH; OH OH H H NH
H-3-7 P+ H H CHCHSCH; CH: H B, OH OH H H NH
-3-8 pr * H * CH: H s OH OH H H N
*R? and R joined together by (CHz): to form five-membered ring.

Table 1i-4.

Mo R R? R® OR® R R> R® X Y R’ R® KR
H4-1 By H H H CH: H CH: OH OH H H NH;
42 By H H CH; CH; H CH: O0H OH H H NH
43 By H H CH(CH: CH: H CH; OH OH H H NH
fi-44 By H H CHLCH(CH:: CH: H CH; OH OH H H N
45 By H H CH)Ph CH: H (H; OH OH H H NH;
H-4-6 "By H H (Hymdol-3+1 CH: H CHy OH OH H H NH
H-4-7 By H H CHCHSCH: CH: H CH; OH OH H H N
H-4-8 By * H * {H;: H CH: OH OH H H NH
*R2 and R* joined together by (CHz)s to form five-membered ring,

Table I1-3.

N R' R* R® R® RY R R X Y R R PR
51 Ph H H H CH; H CH; OH OH H H NH;
52 Ph H H CH CH; H (H, OH OH H H NH;
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Ne R' R R® R® R" R R X Y R B W

i1-5-3 Ph H H CH(CHs): Cikb H (i; OH OH IO H Nib
154 Ph H H CCHX(H({CH:), CH; H CH; OH OH H H N
55 Ph H H CHobPh CH: H (H; OH OH H H NH
H36 Ph H H  CHendol3wi CH: H O CH; OH OH H H NH

6
57 Ph H H CHCHSCH; CH: H CH; OH OH H H NH,
i1-38 Ph * H * CH;: H CHy OH OH H H NH

*R2 and R joined together by (CTz): to form five-membered ring.

Table Ii-6.

N R R> R™ RP R R R X Y R R VYK

H-6-1 p-Me-Ph H H H CH: H CHs OH OH H H NH:
-6-2 p-Me-Ph H H (ih CH: H CHs OH OH H H NH:
H-6-3 p-Me-Ph H H CH{CH:) CH; H CHs OH OH H H NH:
H-6-4 p-MePh H H CHCHCH:)p CHy H CHy OH OH H H N
H-6-5 p-Me-Ph H H CHPh Ci, H CH: OH OH H H N

H-6-6 p-Me-Ph H H ChHe-indol-3-yi CH; H CH; OH O H H N
H-6-7 p-Me-Ph H H CHCHLSCH; CH; H CH; OH OH H H NH:
1-6-8 p-Me-Ph * H = CH; H CH; OH OH H H NH:

*R? and R* joined together by (CHi) to form five-membered ring,

Table [I-7.

Ne R R> R™ RP R* R R X Y R R R
171 p-F-Ph H H H CH; H CH; OH OH H H NH
I1-7-2 p-F-Ph H H CHs CHs H CH; OH OH H H NH
{173 p-F-Ph H H CH{CH:): CHy H CH; OH OH H H NH
74 p-F-Ph H H CHCH(CH:p (Hs H CH: OH OH H H NH
I-7-6  p-F-Ph H H CHpPh CHs H CH: OH OH H H NI

-7-7  p-F-Ph H H CHpindol-3-yl CH; H CH; OH OH H H NH
78 p-F-Ph H H CHXCHSCH; CH; H CH; OH OH H H NH;
0-7-286 p-F-Ph * H * CH; H CH;y OH OH H H NH:

W

*R? and R™ joined together by (CH:): to form five-membered ring.

Table H-8.

Ne R! R* R® RP R* R R X Y R g PR
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Ne R R R® R R" R R X Y R B FR

i1-8-1 p-Cl-Ph H H H CH; H CH:; OH OH H H N
i-8-2 p-Ci-Ph H H CHs CH, H CH: CH OH H H NH:
H-8-3 p-Ci-Ph H H CH(CH)p CH, H (CH; OH OH H H NH:
H-8-4 p-Cl-Ph H H CHOHCH), CH; H O 63 OH H H  NH:
-85 p-Cl-Ph H H CH:Ph CH; H (CH; OH OH H H NH
-8-6 p-Cl-Ph H H CHpindol-3-vi CH; H CH; OH OH H H NH:
1-8-7 p-Cl-Ph H H CHCHSCH;, CH; H CH: OH OH H H NH

i1-8-8 p-Cl-Ph * H ¥ CH; H CH: OH O H H NH

*R? and R joined together by (CHa): to form five-membered ring.

Table 11-9.

Ne R! R R} R® Rl R R X Y R’ OR® R
i1-9-1 p-Br-Ph H H H CH;: H CH; OH OH H H Nih
-9-2 p-Br-Ph H H CH: CHs, H CHy OH OH H H NH
i-9-3 p-Br-Ph H H CH{CH) CH: H CH: OH OH H H NH:
%4 p-Br-Ph H H CHOHCH:)», CH: H CH; O O H H N
-9-6  p-Br-Ph H H CHpPh CH: H CH; OH OH H H NH

97 p-Br-Ph H H CHemdol3vl CH: H (H; OH OH H NH,
-9-8 p-BrPh H B CHCHSCH: CH: H CH; GH OH H H N
10028 pBr-Ph * H ¥ CH: H CH; OH OH H H NH

s

*R? and R joined together by (CHa) to form five-membered ring.

Table 11-10.

Ne R R R®™ RP R R R X Y R R KR

H-i0-1 p-I-Ph H H H CH: H CH: OH OH H H NH:
H-10-2 p-I-Ph H H CH CH: H CH: 0H OH H H NH:
H-18-3 p-i-Ph H H  CH(CH:p CH: H CH;y OH OH H H NH:
-10-4 p-l-Ph H H {CHAHCHy CH: H OO OH OH H O H O NHE:
H-16-5 p-I.Ph H H C(CH:Ph CH: H CH: OH OH H H NH

i-16-6 p-I-Ph H H  CHeindol-3-yl CHs H CH; OH OH H H NH
H-16-7 p-I-Ph H H CHCHSCH: O H O CH OH OH H O OH N
i-10-8 p.I-Ph * H * CHy; H CH, OH OH H H N

*R? and R joined together by (CH2)s to form five-membered ring.
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Table H-11.

Ne R! R* R™ R™ R* R* R X Y R R® R
fi-11-1 CH; H H H Bt H CH; OH OH H H NH;
fi-131-2 CHs H H (s Et H CH; OH OH H H NH;
i-311-3 CH; H H CH({(CH:): Et H CH; 6H OH H H NH:
i-814 CH: H H CHCH(CH:p, Et H CH; OH OH H H NH
H-11-5 CH: H H CHyPh Bt H (H;s OH OH H H NH
H-1t6 CH: H H CHoepdol3wi Et H CH; OH OH H H N
H-13-7 CH: H H CHCHSCH:; EFEt H CH; OH OH H H N
§i-11-8 CHy * H % Et H CHy OH OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [1-12.

Ne R R? R® R® RY R° R X Y R R R
f-32-1 Bt H H H B OH OCHs OH OH H H NH;
fi-12.2 Bt H H (i Et H (CH; OH OH H H NH
i-12-3 Et H H CH((CH:): Ft H CH; OH OH H H NH
H-12-4 Ft H H CHCH(CH:): Et H CH; OH OH H H NH,
f-12-5 £ H H CH,Ph EE H CH; OH OH H H NH;
426 Bt H H CHyandol3wl Et H CH: OH OH H H KNH
§-12-7 Bt H H CHCH,SCH; Et H CH; OH OH H H NH;
f-12-8 Et * H 0¥ B H CH; OH OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table [1-13.

Ne R' R* R*® R® R* R RS X Y R R R
H-13-1 Pr H H H B H CH: OH OH H H NH:
i1-13-2 pr H H C(CH; Er H CH; OH OH H H NH:
H-13-3 Pr H H  CH(CH) Et H CH; OH OH H H NH
H-13-4 Pr H H CHCH(CH); Et H CH; OH OH H H NH,
H-13-5 Pr H H CHPh ¥t H CH; OH OH H H NI,
-13-6 Pr H H CiHpindol-3-91 Bt H CH: OH OH H H N
1-13-7 Pr H H CHyCH:SCH:; Et H CH; OH OH H H NH;
§-13-8 ‘pr * H ¥ ft H CH: OH OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table H-14.

Ne R' R’ R R¥® R“ R* R* X Y R R* KR

3a
i-14-1 ‘By H H H Bt H CH; OH OH H H NH:
ii-14-2 By H H CH: Et H CH; OH OH H H NH;
ii-14-3 By H H CH{CH:) Bt H CHs OH OH H H NH
H-14-4 By H H CHCH{CH: Et H CH: OH OH H H NH,
H-14-5 By H H CHPh Et H CH: O OHF H H N

146 By H H CHy-indol31 Et H CH: OH OH H H NH
f-14-7 By H H CHCHSCH: Et H CH; OH OH H H NH
§i-14-8 By * H * EE H s OH OH H H N

*R? and R’" joined together by (CHa)s to form five-membered ring,

W

Table II-15.

Ne R' R? R® R® R* R RS X Y R R ¥

ii-15-t Ph H H H Bt H CH; OH OH H H NH
i1-15.2 Ph H H CH; Ft H CH; OH OH H H NH
H-15.3 Ph H H CH({CH:): Ft H CH;: OH OH H H NH
H-154 P H H CHCH(CHz), Et H CH; OH OH H H NH
H-1585 ph H H CHyPh FrE H CH: OH OH H H NH
H-15-6 Ph H H CHy-mdol-3-yb Et H CH; OH OH H H NH
§-15-7 Ph H H CHXCH.SCH: Bt H CH: OH OH H H NH;
§-15-8 Ph * H * Tt H CH: OH OH H H NH:

*R? and R joined together by (CHa)s to form five-membered ring.

Table II-16.

Ne Rr! R? R* R® R R® R® X Y R’ R® R
i1-i6-1 p-Me-Ph H H H Ft H CH: OH OH H H N
i-16-2 p-Me-Ph H H CH; Bt H CH; CH OH H H NH
i-16-3 p-Me-Ph H H CH{CH:) Bt H CH; OH OH H H NH
H-16-4 p-Me-Ph H H CHOKCH:)R Bt H CH: CF OH H H  NH:
1-16-5 p-Me-Ph H H CH:Ph Et H CH; OH OH H H NH

1166 p-MePh H H CHwindol34vi Ft H CH; OH OH H H NH,
1-16-7 p-Me-Ph H H CHCHSCH; Fe H CH; OH OH H H NH»
i-16-8 p-Me-Ph * H * Ft H CH: OH OH H H N,
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*R2 and R joined together by (CTz): to form five-membered ring.

Table [1-17.

2 R' R’ R™ R® R" B R* X Y R R' PR
-17-1 p-F-Ph H H H Et H CH;y OH OH H H NH
H-17-2 p-F-Ph H H s Bt H CH; OH OH H H NH
i1-17-3 p-F-Ph H H CH{CHs) Ft H CH;y OH OH H H NH
H-17-4 p-F-Ph H H CHCH{CH:)» Et H CH; OH OH H H N
i-17-5 p-F-Ph H H CHPh Ft H CHy OH OH H H NH
H-17-6 p-F-Ph H H CHeindol-3i Et H CH; OH OH H H NH
H-17-7 p-F-Ph H H CHXCHSCHs Et H CH; OH CH H H NH:
H-17-8 p-F-Ph * H * Et H CH; OH OH H H NH
*R? and R™ joined together by (CHa): to form five-membered ring.

Table [1-18.
No R R” R® R R F R® X Y R R R
H-18-1 pCl-Ph H H H Bt H CH; OH OH H H NH;
1-18-2 p-Cl-Ph H H (s Et H CH; OH OH H H NH;
1-18-3 p-Cl-Ph H H CH(CH:) Et H CH; OH OH H H NH,
H-18-4 p-Cl-Ph H H CHCH(CH:) E H CH; OH OH H H NH
H-18-5 p-Cl-Ph H H CHbbh Ft H CH; OH OH H H NH
H-18-6 p-Cl-Ph H H  (ibandol3wl Bt H Cis OH OH H H Nib
1-18-7 p-Cl-Ph H H (CHCHSCH; Bt H CH; OH OH H H N
1-18-8 p-CI-Ph * H * Ft H CH; OH OH H H NH
*R” and R joined together by (CHz)s to form five-membered ring.
Table [1-19.
No R! R* R*® R® R* R° R X Y R r* R
-1 pBr-Ph H H H Ft H CH: OH OH H H NH
i-19-2 p-Br-Ph H H CHs Er H CH; OH OH H H NiL
i-19-3 p-Br-Ph H H  CH({CH:p ¥ H CH: OH OH H H NH:
H-19-4 p-Br-Ph H H CHXCH(CH;)» Et H CHs OH OH H H NH:
i-19-5 p-Br-Ph H H CH:Ph Bt H CH; OH OH H H NH:
1-19-6 p-Br-Ph H H CHemdol3-yl Bt H CH: OH OH H H NH:
11197 pBrPh H H CHCHSCH: Bt H CH: OH OH H H NH
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=

Ne R! R R*® OR® R" R R ¥ Y R R PR

i1-i19-8 p-BrPh * H * Et H CH; OH OH H H NH

*R* and R joined together by (CHa)s to form five-membered ring,

Table H-20.

Ne R R? R™ R® R" R R* X Y R R R

H-28-1 p-I-Ph H H H Et H CH; OH OH H H NH
H-26-2 p-l-Ph H H CH: Bt H CH; OH OH H H N
1-26-3 p-I-Ph H H  CH(CH:) Et H CHy ¢H OH H H NH
-204 p-I-Ph H H CHAHCH;): B H CH; OH OH H H NH,
11-26-5 p-I-Ph H H CHyPh Et H CH; OH OH H H NH

H-28-6 p-I-Ph H H CHemdol3yl Bt H CH: OH OH H H NH
H-28-7 p-l-Ph H H CHOHSCH: Et H CH: OH OH H H NH
i1-20-8 pi-Ph * H % Et H CH: OH OH H H NH:

*R* and R joined together by (CHa)s to form five-membered ring.

Table [1-21.

Ne R* R R R® R" R R* X Y R R IR

231 CH: H H OH Pr H CH; O OH H H N
H-21-2 CH: H H O Pr H CH; OH OH H H NH;
H-21-3 CH: H H  CH(CH:: Pr H CH; OH OH H H NH
-21-4 CH; H H CHCH{CH:, Pr H CH; OH OH H H NH
H-21-8 CH: H H  CH:Ph Pr H CH; OH OH H H NH;

§-216 CHy H H CHp-ndol3-y1 Pr H CH; OH OH H H NH
i-21-7 CHs H H  CHLCH.SCHs Pr H O CH; OH OH H H N
H-238 CH: * H * Pr H CH; OH OH H H NH

(]

*R* and R* joined together by (CHa)s to form five-membered ring.

Table H-22.

e R R* R R® R R B®* X Y R R PR
221 Bt H OH OH Pr H CH: OH OH H H NH:
222 Bt H H Ci Pr H CH; OH OH H H NH:
1223 HEt H H CH(CH:)» Pr H CH; OH OH H H NH;
-22-4 Bt H H CHCH(CH:): Pr H CH;, OH OH H H NH
B-22-8 Et H H (CHPh Pr H CH: OH OH H H N,
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Ne R R* R*® R® RV R OR X Y R B R’
fi-22-6 Et H H CHeindol-3wwl Pr H CH: OH OH H H NH:
0-22.7 Bt H H CHCHSCH; Pr H CH; OH OH H H NH:
H-22-8 Ft * H * Tr H CH; OH OH H H NH:
*R? and R* joined together by (CHo ) to form five-membered ring.

Table -23.

Ne R} R OR® OR® RY R° R® X Y R R® R°
§5-23-1 Pr H H H Pr H CH; OH OH H H NH;
$-23-2 Pr H H CH; Pr H (H; OH OH H H NH;
1233 Pr H H  CH(CH:): Pr H CH; OH OH H H NH,
-23-4 Py H H CHCHCH:), Pr H CH; OH OH H H NH
-23-3 ‘pr H H CHPh Pr H CH; OH OH H H NH
f1-23-6 ‘Ppr H H CHpindol3wl Pr H CH: OH OH H H NH:
(237 pr H OH CHBLCHELSCH; Pr H CH: OH OH H H O NH
H-23-8 pr * H * Pr H CHy OH OH H H NH
*R? and R joined together by ({CH2)s to form five-membered ring,

Table 1-24.

Ne R R* R® R® R* R® R® X Y R R R
241 By H H H Pr H CH; OH OH H H NH
11242 By H H CH; Pr H CH; OH OH H H NH;
§i-24-3 By H H CH(CH:;), Pr H CH, OH OH H H NH
244 By H H CHCHCH:: Pr H CH; OH OH H H NH;
fI-24-8 By H H CH:Ph Pr H CHy; OH OH H H N
i-246 By H H (Hrindoi3l Pr H CHy OH OH H H Nt
-247 By H H CHCHSCH: Pr H Ci, OH OH H H N
H-24-8 By * H * Pr H CH; OH OH H H NIb
*R2 and R joined together by (CHz)s to form five-membered ring,

Table 1-25.

MNe R R R® OR® R* R° R°® X Y R’ R* R
-25-1 Ph H H H Pr H CH; OH OH H H NH,
i-25-2 Ph H H CH: Pr H CH; OH OH H H NH
253 Ph H H CH(CH:n Pr H CH; OH OH H H NH
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Ne RY R* R® R® R" R R® X Y R R PR
i1-25«4 Ph H H CHCH(CH) Pr H CH: OH OH H H NH;
§1-25-5 Ph H H CHPh Pr H CH. OH OH H H NH;

i1-256 Ph H H CHindol-3y1 Pr H CH; OH OH H H NH:
-257 Ph H H CHCHSCH, Pr H CH; OH OH H H NH:
i1-25-8 Ph * H * Pr H CH; OH OH H H NH,

*R2 and R* joined together by (CHz)s to form five-membered ring.

Table 11-26.

o R R’ R%™ R® R* R R* X Y R R R
H-76-1 p-Me-Ph H H H Pr H CH: OH OH H H NH:
1-26-2 p-Me-Ph H H Cis Pr H CH:. OH OH H H NH
1-26-3 p-Me-Ph H H CH{CH:p Pr H CH: OH OH H H N
[1-26-4 p-Me-Ph H H CHCHCH:)» Pr H CH: OH OH H H NH:
1-26-5 p-Me-Ph H H CibPh Pr H CH; OH OH H H NH

1-26-6 p-Me-Ph H H Cibeindol-3i Pr H CH;, OH OH H H N
H-26-7 p-Me-Ph H H CHOLSCH; Pr H O O OH H H N
11-26-8 p-Me-Ph * H ¥ Pr H CH; OH OH H H NH

*R? and R joined together by (CHap to form five-membered ring.

Table H-27.

Mo R* R* R RP R R R* X Yy R R P

271 p-F-Ph H H H Pr H CH: OH CH H H NH;
1H-27-2 p-F-Ph H H CH; Pr H CH; OH OH H H NH
H-27-3 p-F-Ph H H  CH{CHs) P H CH; OH OH H H NH
-27-4 p-F-Ph H H CHCH{CH:p Pr H CH; OH OH H H NH
H-27-5 p-F-Ph H H CHbh Pr H CH; OH OH H H Nib

-27-6 p-F-Ph H H CHeindol3-y1 'Pr H CHs OH OH H H Nib
1-27-7 p-F-Ph H H CHCHSCH; P H O OH OH H H N
1-27-8 p-F-Ph * H * Pr H CH; OH OH H H NH;

(%]

*R? and R joined together by (CHa): to form five-membered ring.

Table 1-28.

o R R: R R rY O RY RS X Y B RY R
0-28-1 p-Cl-Ph H H H Pr H CH; OH OH H H N,
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Ne R! R? R® R® R* R R° X Y R R R
i1-28-2 p-Cl-Ph H H (i Pr H CH; OH OH H H N
i-28.3 p-Cl-Ph H H CHICH:): Pr H CH; OH OH H H NH
i-28-4 p-Cl-Ph H H CHCHCH:: Pr H CH; OH OH H H N
1-28-5 p-Ci-Ph H H CihPh Pr H CH; OH GH H H NH
11-28-6 p-Cl-Ph H H CHyindol-3-vi Pr H CH; OH OH H H NH
0-28-7 p-Cl-Ph H H CHCHSCH; Pr H O CH; OGH OH H H NH;
i1-28-8 p-Cl-Ph * H * Pr H CH; OH OH H H NH
*R? and R* joined together by (CHa): to form five-membered ring,

Table 11-29.

Ne R! R* R* R® R* R° R X Y R" R R
H-29-1 p-Br-Ph H H H Pr H CH: OH OH H H NH:
i1-29-2 p-Br-Ph H H i Pr H CH; OH OH H H NH:
1-28-3 p-Br-Ph H H CH{CH:}p Pr H CHs OH OH H H NH
i-28-4 p-Br-Ph H H CHXCH(CH)» Pr H CH; OH OH H H N
1-28-5 p-Br-Ph H H CHPh Pr H CH: OH OH H H N
1-29-6 p-Br-Ph H H C(Hemdol3wi Pr H CH: OH OH H H NH:
1-29.7 p-Br-Ph H H CHCHSCH; Pr H CH: OH OH H H NH:
§-2¢-8 p-BrPh * H ¥ Tr H CH; OH OH H H NH:
*R? and R joined together by (CHa): to form five-membered ring.

Table [1-30.

Ne R R* R® R® M R R X Y R R PR
i1-36-1 p-}-Ph H H H Pr H CH; OH OH H H NH:
-36-2 p-I.,Ph H H Chs Pr H CH;, OH OH H H NH
1-30-3 p-l-Ph H H  CH(CH) Pr H CH;, OH OH H H NH,
H-30-4 p-l-Ph H H  CHOHCHsy Pr H CH: OH OH H H NI
11-30-5 p-I-Ph H H (HPh Pr H CH; OH OH H H NH

1-36-6 p-I.Ph H H C(He-indol-3-yl Pr H CH; OH OH H H NH;
11-36-7 p-I-Ph H H CHCOHSCH; Pr H CH; OH OH H H NH;
i-36-8 p-I-Ph * ©H * Pr H CH; OH OH H H NH

W

*R? and R joined together by (CH2)s to form five-membered ring.

Table I1-31.
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Ne RY R R® R® RY R R X Y R R F

1311 CH; H H H "By H CH; OH OH H H NH:
H-31-2 CHy H H CH; “Buy H CH;y OH OH H H NH
H-31-3 CH: H H  CH{CH:) By H CH: OH OH H H NH
H-314 CH: H H CHCHCH:), "By H CH: OH OH H H NH;
H-31-8 CHs H H  CH:Ph By H CHy OH OH H H NH:
i-31-6 CHs H H CHsyipdol-3-yi "Bu H CH: OH OH H H NH:
-33-7 CHs H H O CHCHSCH: "By H OCHs OH OH H H NH:
-31-8 Cls * H % "By H O CHs OH OH H H NH:

*R? and R joined together by (CHa) to form five-membered ring.

Table I1-32.

Ne R} RZ R*® R® R" R R X Y R R ¥

321 Bt H H H "Bu H CH; OH OH H H NH
H-32-2 Bt H H CH "By H (H: OH OH H H NH;
H-32-3 Bt H OH  CH(ICH:) "y H H: OH OH H H N
01-324 Bt H H CHCH({CH:): "Bu H i OH OH H H N
§-32-5 Bt H H CH:Ph "y H CH; OH OH H H NH

H-32-6 Bt H H CHendol3-yl "Bu H CH; OH OH H H N
H-32-7 Bt H H CHCOHBSCH: "By H O OH OH H H N
fi-32-8 Et * H * "y H CH; OH OH H H N

*R2 and R joined together by (CHa)s to form five-membered ring,

Table 11-33.

Ne R} R R® R® R" R R X v R & PR
331 pr H OH O H "Bu H CH, OH OH H H NH,
332 pr H H i "By H CH: OH OH H H N,
11-33-3 Pr H H CH({CH:), "By H CH: OH OH H H Ni,
11-334 Pr H H CHCH(CH:), "Bu H (H; OH OH H H NH;
1-33-3 pr H H CHPh "By H CH; OH OH H H NH

336 pr H H CHpmdol3wl "Bu H CH; OH OH H H NH;
H-33-7 pr H OH CHCHLSCH: "By H O CHy O OH H O H  NH,
H-33-8 P H¥ "By H CH; OH OH H H NH:

*R? and R* joined together by (CHa)s to form five-membered ring.
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Table 1{-34.

Ne R!' R? R® R® R“* R* R* X Y R R*P®

H-34-1 By H H H "By H CH; OH OH H H NH,
H-342 @By H H CH 3y H CH; OH OH H H NH
i1-34-32 By H H CH({(CH:) By H CH; OH OH H H NH
B-344 By H H CHOCH(CH:y): "By H CH; OH OH H H NH:
H-34-5 By H H CHPh "By H CH: O OH H H «NH:

H-346 By H H CHrindol-3-yl *By H CH: OH OH H H NH:
01-34-7 By H H CHCHSCH: *Bu H CH; OH OH H H NH:
i1-34-8 By * H * "By H CH; OH OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table H-35.

(%]

Nz R! R* R® R¥ R R R X Y R R R

H-3%1 Ph H H H "By H CH; OH OH H H NiL
ii-35-2 Ph H H (s "By H CH; OH OH H H N
1-35.3 Ph H H CH(CH) "By H CH; OH OH H H NH,
H-354 Ph H H CHCH(CH:): "By H CH; OH OH H H NH;
BH-35-5 ph H H  CH)Ph "By H CH; OH OCH H H NH
356 Ph H H  CHyandol-3-yt "By H CH; OH OH H H NH
-35-7 Ph H H CHCH:SCH: "By H (H; OH OH H H NH;
$1-35-8 Ph * H ¥ "By H CH; OH OH H H NH;

*R? and R* joined together by (CHa)s to form five-membered ring,

Table [1-36.

Ne Rt R R® OR® R* R R® X Y R R R
H-36-1 p-MePh H H H Bg H CH: OH OH H H NH:
i1-36-2 p-Me-Ph H H (i By H CHy; OH OH H H N
i.36-3 p-Me-Ph H H CH({CH:) By H CH; OH OH H H NH:
1-36-4 p-Me-Ph H H CHCHCH), "By H CH; OH OH H H NH
1-36-5 p-Me-Ph H H CHPh "y H CH; OH OH H H NH:

11-36-6 p-Me-Ph H H Chb-indol-3-yi "By H CH; OH OH H H NH,
1-36-7 p-Me-Ph H H CHXCHSCH; "By H CH; OH OH H H NH
i1-36-8 p-Me-Ph * H * "By H CH: OH OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table H-37.

Ne R! R? R*™ R® R®* R R X Y R PR PR

-37-1 p-F-Ph H H H "By H CH: OH OH H H NH
i-37-2 p-F-Ph H H CH; By H CH: OH OH H H NH
i-37-3 p-F-Ph H H CHCH:): By H CH; OH OH H H NH:
i-37-4 p-F-Ph H H CHCOHCH:)p "By H CH: OH OH H H NH:
H-37-5 p-F-Ph H H CHbPh "By H CH: OH OH H H NH:
-37-6 p-F-Ph H H CHeindol-3-yl "By H CH: OH OH H H NH:
H-37-7 p-F-Ph H H CHCESCHs "Bu H CH: OH OH H H NH:

T

i1-37-8 p-F-Ph * H * "Bu CH: OH OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [-38.

Ne R! R’ R® R® RY R R* X Y R R F

0-38-1 p-Cl-Ph H H H "By H OCH: OH OH H H NH:
i-38-2 p-Cl-Ph H H (s "By H CH; OH OH H H NH;
383 p-Cl-Ph H H CH(CH:): “Bu H CH; OH OH H H NH;
H-384 p-Cl-Ph H H CHCH{CH:p "By H CH; OH OH H H NH
-38-5 p-ClPh H H  CHyPh By H CH: OH OH H H NH,

11-38-6 p-Cl-Ph H H  CHyandol-3-1 "By H CH: OH OH H H NH;

(%]

11-38-7 p-Cl-Ph H H CHCH)SCH; "Bu H CH; OH OH H H NH;
i1-38-8 p-Cl-Ph * H * By H CH; OH OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table [1-39.

Ne Rt R? R* R® B R RS X Y R R R
1-39-1 pBrPh H H H "By H CH. OH OH H H N
[1-392 p-Br-Ph H H CIb "By H CH;, OH OH H H NH
11-39-3 p-Br-Ph H H  CH(CH:) "By H CH; OH OH H H NH
i-33-4 p-Br-Ph H H CHLCH(CH:), "Bu H CH; OH OH H H NE
H-39-5 p-Br-Ph H H CH:Ph "y H CH; OH OH H H NH,
11-39-6 p-Br-Ph H H CHeindol3l "By H CH; OH OH H H NH
1-39-7 p-Br-Ph H H COHCH,SCH: "By H CH: OH OH H H NH
i1-39-8 p-Br-Ph * H * "By H CH: OH OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1{-40.

Ne R! RY R R® R R X Y R R R®
H-40-1 pIPh H H H "By H CH: OH OH H H NH;
1462 pJPh H H CH "By H CH; OH OH H H NH;
[40-3 p.LPh H H  CH(CH:), “Bu H CH; OH OH H H NH;
404 pIPh H H CHCHCH). “Bu H CH; OH OH H H NH
H-40-5 p-I-Ph H H  CH:Ph By H CH; OH OH H H NH

406 p-I-Ph H H CHedol3yl "By H CHs OH OH H H Nib
11-48-7 p-i-Ph H H CHAOLSCHs "By H CH: OH OH H H N
i1-49-8 p-[-Ph * H * "Bu H CH: OH OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table H-41.

Ne R R’ R® RO R " ¥ X Y R R F
41-1 CH; H H H Bz H Cil: OH OH H H N
1412 CH; H H (I Bz H Cik OH OH H H NIL
141-3 CH: H H CH(CHs) Bz H CH: OH OH H H NH
Hdt-d CH: H H CHCH(CH:), Bz H CH; OH OH H H NH:
415 CH, H H  CHPh Bz H CH;, OH OH H H NH,
416 CH;, H H CHyeindol3+1 Bz H CH; OH OH H H NH,
1-41-7 CHy H H CHCHSCH; Bz H CH; OH OH H H NH;

H-41-8 CH; * H % Bz CH: OH OH H H NH;

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table [-42.

Ne R' R* R*™ R® R" RP R* X Y R R PR

421 Bt H H H Bz H CH: OHF OH H H NH:
f142-2 Et H H (i Bz H (i OH OH H H N
§1-42-3 Bt H H C(H{CH:) Bz H (H; OH OH H H NH:
i-42-4 Bt H H CHCH{CH:): Bx H CHF OH OH H H NH
H-42-5 Bt H H CHPh B H CH; OH OH H H NH

ii-42-6 Et H H CHpyndol3wl B H CH; OH OH H H N
1427 Bt H H CHCHSCH: Bz H CH; OH OH H H NH;
§1-42-8 Bt * H ¢ Bz H CH: OH OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1-43.

Mo RY R? R® R*® R R R® X v R R PR

H-43-1 Pr H H H Bz H CH; OH OH H H NH;
432 pr H H CH; Bz H H: OH OH H H NH
1432 pr H H CH(CH:) Bz H (& OH OH H H N
i-43-4 Pr H H CHLH(CH;), Bz H CHy OH OH H H NH:
H-43-5 Pr H H CHPh Bz H Cis OH OH H H NH:
1436 Pr H H CHyndol3w1 Bz H O OH OH H H N
1437 Pr H H CHCH:S8CH: Bz H CH: OH OH H H N

1438 pr * H * Bz H iy OH OH H H NH:

*R* and R* joined together by {(CHa)s to form five-membered ring.

Table I-44.

Ne g R R® R® " B R X Y R R R
H-44-1 By H H H Bz H CH; OH OH H H NH
Hd44-2 By H H CH; Bz H CH; 0H OH H H NH
11-44-3 By H H CH(CHs), Bz H CH; OH OH H H N,
H-44-4 [y H H CHCH{CH:): Bz H CH: 62 ¢H H H NH;
fi-44-8 By H H CHPh Bz H CH; OH OH H H NH:

fi-44-6 By H H CHrmdol3vli B H CH; OGH OH H H NH
i-44-7 By H H (CHXCH,SCH: Bz H (H; OH OH H H NH
H-44-8 By * H * Bz H H; 0H OH H H NI

*R? and R* joined together by (CHz)s to form five-membered ring,

Table [1-45.

Ne R" R* R*® R® R" R R* X Y R R K
H431 Ph H H H Bz H CH; OH OH H H NH
1452 Ph H H CH; Bz H CH; OH CH H H NH
-45-3 Ph H H CH(CH:)» Bz H CH; OH CH H H NH
454 Ph H H CHCHCH:), Bz H CH; OH CH H H NH
fi-453 Ph H H CH:Ph Bz H CH: OH OH H H NH
fi-456¢ Ph H H (Heindol3-yi Bz H CHy OH OH H H NH:
457 Ph H H CHCHSCH; Bz H (H; OH OH H H N
fi-45-3 Ph * H ¢ Bz H Ci OH OH H H N
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*R2 and R joined together by (CTz): to form five-membered ring.

Table [1-46.

fo R i R2 Riia RS‘D R4 R< RG X Y R7 R’t R!?
$-46-1 p-Me-Ph H H H Bxr H CH: OH OH H H NH:
11-46-2 p-Me-Ph H H CHs Bz H CH: OH OH H H NH:
i1-46-3 p-Me-Ph H H CH{CHp Bz H CH: OH OH H H NH
-46-4 p-Me-Ph H H CHCH(CH:)p Bz H CHs OH OH H H N
i-46-5 p-Me-Ph H H CibPh Bz H CH;: OH OH H H NH
H-46-6 p-Me-Ph H H Cheindol-3-yt Bz H CH: OH O H H N
1-46-7 p-Me-Ph H H CHCHSCHs Bz H CH: OH OH H H NH:
1-46-8 p-Me-Ph * H * Bz H CH: OH OH H H NH:
*R? and R™ joined together by (CHa): to form five-membered ring.

Table [1-47.

No R R* R™ R” R KR X Y R R F
471 pF-Ph H H H Bz H CH, 6H OH H H NH;
1-47-2 p-F-Ph H H CH; Bz H CH: OH OH H H NH
i1-47-3 p-F-Ph H H CH({CH:) Bxr H CH; OH ¢H H H NH
H-47-4 p-F-Ph H H CHCH(CH: Bz H CH; OH OH H H NH
H-47-5 p-F-Ph H H CHbh Bz H CH; OH OH H H NH
476 p-F-Ph H H CHeindol3-yi B2 H CH; OH OH H H N
1477 p-F-Ph H H CHCOELSCH; Bz H Ci OH OH H H N
1-47-8 p-F-Ph * H * Bz H CH; OH OH H H NH:
*R” and R joined together by (CHz)s to form five-membered ring.

Table [1-48.

No R! R° R®™ R R* R R X Y R R R’
11-48-1 p-Cl-Ph H H H Bz H CH: OH OH H H NH,
i-48-2 p-Cl-Ph H H CH; Bz H CH: OH OH H H NH:
483 p-Cl-Ph H H CH{CH:) Bz H CH: OH OH H H NH:
484 p-Cl-Ph H H CHCH{CH:p, Bz H CHs OH OH H H NH:
1485 p-Cl-Ph H H CibPh Bxr H CH: OH OH H H NH:
11-48-6 p-Cl-Ph H H (Heindol31 Bz H CH: OH OH H H NH
11-48-7 p-Cl-Ph H H CHCHSCHy Bz H CHs OH OH H H NH
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Ne R! R R® R® R" R R X Y R pR R

1-48-8 p-Cl-Ph * H ¥ Bz H CH; OH OH H H NI

*R* and R joined together by (CHa)s to form five-membered ring,

Table H-49.

Ne R R R¥ R® R " R® X Y R R PR

H-49-1 p-Br-Ph H H H Bz H CH; OH OH H H NH
H-49-2 p-Br-Ph H H CH; Bz H CH; OH OH H H NH
11-49-3 p-Br-Ph H H CH(CH:): Bz H CH; OH OH H H NH;
494 p-Br-Ph H H CHXH{CH; Bz H CH; OH OH H H NH;
11-49-5 p-Br-Ph H H CHyPh Bz H CHy OH OH H H NH

496 p-Br-Ph H H CHymdol3yl Bz H Gy OH OH H H Nk
1497 p-Br-Ph H H CCHSCH: Bz H G OH OH H H N
i1-49-8 p-Br-Ph * H * Bz H Ci: OH OH H H Nih

*R* and R joined together by (CHa)s to form five-membered ring.

Table H-50.

Ne R R? R™ R® R" R R* X Y R R K

H-50-1 p-f-Ph H H OH Bz H CH: O OH H H NH
H-56-2 p-I-Ph H H B H CH;: OH OH H H NH:
H-56-3 p-I-Ph H H CH(CH:) B H CH; 0H OH H H NH
1-564 p-I-Ph H H CHCH(CH:: Bz H CH; OH OH H H NH
H-56-8 p-I-Ph H H CHPh Bz H CH; 0H OH H H NH

506 pf-Ph H H  CHe-indol3yl Bz H CH; OH OH H H NH
H-50-7 pl-Ph H H  CHCOHRSCHs Bz H CH; OH OH H H N
1-5¢-8 p-I-Ph * H ¥ Bz H CH: O OH H H NH

(]

*R* and R* joined together by (CHa)s to form five-membered ring.
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R3b 0
R3a
CO 2R4
11
Table TH-1.

o R' R? R¥ R® R R R X Y R g R
Hi-3-1 CH; H H OH CH: H CHy; F OH H H NH
Hi-1-2 CH: H H  CHs CH: H CHs F OH H H NH
13 CH: H H  CHICH:: CH: H CH;s F OH H H NH
fff-14 CH; H H ChCHCHs): CH: H CHs F OH H H N
iH-1-5 CH; H H CHPh CH:, H CH: F OH H H NH
16 CH; H H CHendol3wt CH: H CH: F OH H H NH:
HE7 CH; H W CHCHSCH: CHs HOCH: F O OH H OH O NH:
Hi-i1-8 CH; * H 0% CH: H CH; F OH H H NH
*R? and R joined together by (CHap to form five-membered ring.

Table 1H-2,

Mo R' R* R® R® R* R R XY R R PR
Hi-2-t Bt H H H CH: H CH; F OH H H NH
HEi-2-2 B H H  CHs CH; H CH; F OH H H NH;
fif-2-3 Et H H CH(CH:): CHs H CH; F OH H H NH:
24 Et H H CHCH(CH;), CH: H CH: F OH H H N
Hi-2-5 Bt H H CH:Ph CH: H CH: F OH H H NH
Hi-2-¢ Bt H H CHedandol3wl CH: H CH; F OH H H NH
HE2-7 Bt H H O CHAILSCH, G H L F O H H N
P28 Et * H ¥ CH; H CH; F OH H H NH;

*R? and R joined together by (CHa): to form five-membered ring.

2980901-1

-119-

Gilead Exhibit 2023
PGR2023-00046 - Page 00125



(%]

Docket No. 60137.0034USU1

Table Hi-3

N RURCRERE FRERTE YRR R
HE-3-1 Pr H H H CH; H CH; OH H H NH;
i-3-2 pr H H CH; CH: H CH; F OH H H NH
fE-3-3 pr H H  CH({CH:) CH: H CH: F OH H H NH:
HE-3-4 Pr H H CHXCH(@CHy), CH: H CH: F OH H H NH:
HI-3-5 v H H CH:Ph CH: H CH: F OH H H NH:
HE-36 Py H H CHeeindol31 CH: H CH: F OH H H NH:
HE3-7 Pr H H CCHCHSCH: CH: H CH:s F OH H H N
HE3-8 Pr * H * CHs H CH; F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Hi-4

Nz R' R* R® R® RS R® R® XY B R
41 By H H H CH; H CH: F CGH H H NH
ifl-4-2 By H H (CH; Ct; H CH: F CGH H H NH
-4-3 By H H CH(CH:): CH; H CH; F GH H H NH:
44 By H H CHCH(CH:», CH; H (H; F OH H H NH
HE4-83 By H H (CH;Ph CH, H CH; F OH H H NH,
Hi46 Bu H H CHpmdol3t CH; H CH; F OH H H N,
Hi-47 By H H CHCHSCHs (H; H CHs F OH H H NH;
48 By * H ¥ CH; H CH; F OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table Hi-5.

Ne R} R* R® R® Rr* R> R* X Y R R R
HE5: ph H H H (s H CH: F OH H H NH
fii-5-2 Ph H H CH; CHy H CH; F OH H H N
I-5-3 Ph H H CH(CH:)» CH: H CH; F OH H H NH
-4 Ph H H CHXCH{ICHsp (CH: H CHs F OH H H NH
HE-5-3 Ph H H CH:Ph CH: H H; F OH H H NH
Hi-56 Ph H H (CHeindol-3-vl CH: H (CH;: F OH H H NH
HE-5-7 Ph H H CHYXCH,SCH: (CHs H (CH: F OH H H NH,
Hi-5-8 Ph o * H F CH: H CH: F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-6.

No R! R* R®™ R® R? R R¢ XY R" R* R’
M-6-1 p-Me-Ph H H H CH: H CH; F OH H H NH
ii-6-2 p-Me-Ph H H CHs CH: H CH, F OH H H NH;
HE-6-3 p-Me-Ph H H CH(CH:), CH: H CH: F O H H NH:
ii-64 p-Me-Ph H H CHCH({CH;) CH: H CH; F OH H H NH
HI-6-8 p-Me-Ph H H CHoPh CHs H CH: F OH H H NH
Hi-6-6 p-Me-Ph H H Cih-mdol3wl s H CHs F OH H H NH
HE6-7 p-Me-Ph H H CipCHESCH: CH: H Gk F OH H H N
i-6-8 p-Me-Ph * H * CH H CH: F OH H H NH:
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Hi-7.

Nz R R* R* R¥ R R° R° X Y R R K
H-7-1 p-F-Ph H H H CH: H CH: F OH H H NH;
HE-7-2 p-F-Ph H H CHs CH: H CH: F OH H H NH:
HE7-3  pF-Ph H H  CHCH:), CH, H CH, F OH H H NH
HE7-4 p-F-Ph H H CHCH(CH): CHy H CH; F OH H# H NH
H-76¢  p-F-Ph H H  CHPh CHy H CH; F OH H H NH;
HE7-7  p-FPh H H  CHyandol-3-y CHy H CH; F OH H H NH

(%]

HE-7-8 p-F-Ph H H CHCHSCH; CH; H CH; F OH H H N
HE-7-26 p-F-Ph * H * CH: H CH; F OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table Hi-8.

Ne R! R R® R® RY RO X Y R R* R
HE-8-F p-Cl-Ph H H H CH: H CHs F OH H H Nib
HI-8-2 p-Cl-Ph H H Cih CH: H Ci; F OH H H Nih
HE-8-3 p-CI-Ph H H  CH{CH:) CH: H CH; F OH H H NH;
iE-84 p-Cl-Ph H H O CHCHICH:), CHs H CH: F OH H H NH:
Hi-8-3 p-Cl-Ph H O H  CHoPh CH: H CH; F OH H H NH:
Hi-g-6 p-Cl-Ph H H CHe-mdol-3+41 CHy H CH; F OH H H NH:
HEB-7 p-Cl-Ph H O H O CHCH,SCH; CH: H O OCHs F O OH H OH NH
Hi-8-8 p-Cl-Ph * H * CH: H CHs F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-9.

No R! R R*® R® R R® RS X Y R* R* R
HE-9-1 p-Br-Ph H H H CH: H CH;, F OH H H NH
92 p-Br-Ph H H (I CH;: H CHs F OH H H NH
HE-9-3  p-Br-Ph H H CH{CH;) CH; H CH; F OH H H N
Hi-94 op-Br-Ph H H CHACH{CHsp CHs H CHs F OH H H NH
Hi-96¢ p-Br-Ph H H CHoPh CHs H CH: F OH H H NH
HE9-7  p-BePh H H CHemdol3-yt CHs H CH: F OH H H NH
HE9-8  p-Br-Ph H H O CHGESCH; O H O CH:s F OOH H H N
111926 p-Br-Ph * H * CHy H CH, F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,
Table 11-10.
Nz R R? R#® R® r* R R X Y R R* R
i-16-1 p-i-Ph H H H CH; H CH; F OH H H N
HE-16-2 p-[-Ph H H (i CH: H CH; F OH H H NiL
HE163 p-I-Ph H H  CH(CH:) CH; H CH; F OH H H NH
HE 104 p-I-Ph H H O CHCHICH:), CH H CHs F OH H H NH:
HE-1-5 o -Ph H O H CHPh CH; H CH:; F OH H H NH;
HE-i1-6 p-l-Ph H H CHpemdol-3F CH; H O CH; F O OH H H NH
HE-16-7 pl-Ph H H CHUHSCH; CHs H CHs F OH H H N
168 pdPh * H CH; H CH, F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,
Table Ii-11.
Ne R R> R*® RP® R R® RS XY R R R
fE-3:-f CHs H H H Et H CH: F OH H H NH:
fffi-11-2 CH; o H CHs B H CHs F ¢H H H NH:
113 CH; H H  CH(CH:) Bt H CH; F OH H H NH:
W-il-4 CH; H H CHCHCH), B H O F OH H H NH
HE-11-5 CH; H H (CH:Ph B H CH; F OH H H NH
Hi-11-6 CH: H H CHeindol3w1 Ft H CH; F OH H H NiL
117 CH: H H (CHCH,SCH: Et H CHy F OH H H NH
118 CH, * H ¥ Et H CH: F OH H H NH
*R* and R joined together by (CHa): to form five-membered ring.
2080901-1 S122 -

Gilead Exhibit 2023

PGR2023-00046 - Page 00128



(%]

Docket No. 60137.0034USU1

Table HI-12.

No rR! R* R® R® R R® R XY RN R R
fi-12-1 Bt H H H Ft H CH;, F OH H H NH
fE-12-2 Bt H H CHs Et H CH; F OH H H NH;
iff-12-3 Bf H H CH{CH:» Et H CH; F OH H H NH:
i-124 Bt H H CHXCH(CHs)» Et H CH; F OH H H NH
i-12-5 Bt H H CH)Ph Bt H CH; F OH H H NH
Hi-iz-¢6 Bt H H CHymdol3vl Bt H CH; F OH H H NH
HE-12-7 Et H H CHOLSCH; E H Cis F OH H H N
§iE-12-8 B¢ * H % Ft H CHy F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,
Table 11-13.
Nz rR' R* R® R® R B° R® X Y R R
131 pr H H O OH EE H CH;s F OH H H NH
i15-13-2 pr H H CH; EE H CH;s F 632 H H NH:
M-13-3 Pr H H  CH(CH:), Bt H CH, F OH H H NH
HE-134 P H H CHXCH{CH;), Et H CH; F OH H H NH
HE-13-85 Py H H  CH:Ph Bt H CH; F OH H H NH
BHE-13-6 Pr H H CHemdol34i Bt H CH; F OH H H NH
137 pr H H CHCH,SCH; Et H CH; F OH H H NH
138 pr o * HOO* Et H CH;, F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,
Table 111-14.
Ne R' R* R R® RY R® R X Y R R R

3a
fi}-i4¢- By H H H Ft H CH; F OH H H NH
i
ji-14- By H H (Hs Et H CH: F OH H H NH;
2
HE-14- By H H CH({CH:n Ft H (CH; F OH H H NH;
3
14 By H H CHCH(CHsp FEt H CHs F OH H H NH:
4
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Ne R R* R R® R" " R* X Y R R K
32

if-i4- By H H CH:Ph Et H CH:; F OH H H NH;
8

Hi-14- By H H CHymdol31 Et H O CHy F OH H H NH;
6

iii-i4- By H H CHCHSSCH; Et H (CH:; F OH H H NH;
7

HE-14- By * H ¥ EE H CHs F OH H H NH:
8

*R? and R¥ joined together by (CHa)s to form five-membered ring,

Table HI-15.

Ne R' R* R®™ RP R B R* X Y R R* P

181 phH H H Et H CHs F OH H H N
HI-15-2 P H H (b Ee H L F OH H H N
HI-13-3 Ph H H CH(CHs» BE H Cb F OH H H NH
HE-154 Ph H H CHCH(CH:) E H CH F OH H H NH;
i§-155 Ph H H CHPh Et H CH: F OH H H RKNH

156 Ph H H CHyrindol3-vl Et H CH; F OH H H NH
157 Ph H H O CHCHSCH: Et H CH; F OH H H NH:
fii-158 Ph * H ¥ Et H CHs F OH H H NH:

*R? and R* joined together by (CHa)s to form five-membered ring.

Table [T1-16.

Ne R! R* R® R R* " R®* X Y R R PR

HI-16-1 p-MePh H H H Et H ¢, F OH H H NH
Hi-16-2 p-Me-Ph H H CHs Et H CHy F OH H H NH
HE-16-3 p-Me-Ph H H CH({CH): Et H CH; F OH H H NH
Hi-16-4 p-Me-Ph H H CHCH(CH;), Et H CH; F OH H H NH:
i3-16-3 p-Me-Ph H H  CH:Ph Et H CHy F OH H H NH
fi-16-6 p-Me-Ph H H Chgindol-3-y1 Et H C; F OH H H Nih
HE-16-7 p-Me-Ph H H CHCHSCH; B H CH; F OH H H NH,
Hi-16-8 p-Me-Ph * H ¥ Et H €H; F OH H H NH,

*R* and R joined together by (CHa)s to form five-membered ring.
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Table HI-17.

Ne R! R’ R*% R¥ R R R* X Y R R R

M-17-1 p-F-Ph H H H Ete H CH:; F OH H H NH
Hi-17-2 p-F-Ph H H CH; EE H CH: F OH H H N
HE-17-3 p-F-Ph H H CH(CH:) EE H CH; F OH H H NH;
Hi-174 p-F-Ph H H CHCH(CH): B H CHs ¥ OH H H NH
HE-17-5 p-F-Ph H H CHPh Et H CH: F OH H H NH
HE-17-6 p-F-Ph H H Choemndol3yl Bt H CH: F OH H H N
HE17-7 p-F-Ph H H CHCHSCHs Bt H G F OH H H Nib
Hi-17-8 p-F-Ph * H * EE H CH: F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table HI-18.

.— z - =5

(%]

Nz R R* R* RP R" R R XY R R R
E-18-1 p-Ci-Ph H H H B H CH: F CGH H H NH
HE-18-2 p-Ci-Ph H H (i B H CH: F ¢H H H NH
HE-183 p-Cl-Ph H H  CH(CH:p Ft H CH;: F CGH H H NH:
iHE-18-4 p-Cl-Ph H H CHCH(CH:p, Er H CHy F OH H H N
Hi-185 o.Ci-Ph H OH CHiPh Bt H (CH; F OH H H NH
186 p-Ch-Ph H H  CHpndol-3-1 Et H CHy F OH H H  Ni,
HE-18-7 pCi-Ph H H CHCHSCH; Et H CHy F OH H H N
ii-18-8 p-Ci-Ph * H * Et H CH: F OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 1-19.

Ne R! R? R R® R* R R® X Y R R* R
HE1%1 p-Br-Ph H H H Bt H ;s F OH H H N
{-1%-2 p-Br-Ph H H CCH Bt H CHy F OH H H N
193 p-Br-Ph H H CH{CH;): Ft H CH;: F OH H H NH
HE-19-4 p-Br-Ph H H CHCHCH:)» E H CH: F OH H H NH:
HE-19-5 p-Br-Ph H H  CHoPh Et H CH: F OH H H NH;
HE19-6 p-Br-Ph H H  CH-indol39l Et H CH; F OH H H NH
HE19-7 p-BePh H H O CHCHSCH; Bt H O CHy F OH H H NH
i1-19-8 p-Be-Ph * H ¥ Bt H CH;s F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-20.

N RUTTRORYRE FRER KXY R R W
Mi-26-1 p-l-Ph H H H Bt H CHs OH H H NH
i5-26-2 p-I-Ph H H G B H CH; F OH H H NH
HE-26-3 p-I.-Ph H H CH({CH;:) Bt H CH; F OH H H NH;
284 p-I-Ph H H CHCH{CH) ke H CH: F OH H H NH:
HE-286-5 p-I-Ph H H CHPb Et H CH: F OH H H NH:
HE-26-6 p-I-Ph H H  CHemdol-3+1 Bt H  CHs OH H H NH:
HE26-7 p-l-Ph H H  CROHSCH: Bt H s OH H H NH
HE-26-8 p-IPh * H = Et H (H; OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table 1H1-21.

Nz R R* R* RP R* R° R° X Y R’ R R
-2 CH; H H O H Pr H CH; F OH H H N
iff-21-2 CH; H H CH Pr H CH: F OH H H NH
1213 CH; H H  CHCH:), Py H CH: F OH H H NH,
W21-4 CH; H OH  CH.CH(CH:), Pr H CH: F OH H H N,
BE21-8 CHy H H  CH:Ph Pr H CH; F OH H H NH,
Hi-216 CHs H H  CHe-imdol31 Pr H CH: F OH H H NH,
HE-21-7 CH; H H (CHXCHSCH; Pr H CH; F OH H H NH
§ii-231-8 CH; * H % Pr H CH; F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 11-22.

Ne R R* R® R® R R® R® Y R R* R
BE22-f Bt H H H Pr H CH; F OH H H NH
fi]-22-2 Bt H H C(Hs Pr H Ci; F OH H H NIiL
1223 Et H H CH(CH3), Pr H CH; F OH H H NH
f3-22-4 Bt H H CHCH{H:): Pr H CH; F OH H H NH
HE-22-5 Bt H H CHPh Pr H CH:; F OH H H NH,
Mi-22-6 Bt H H CHiindol3+1 Pr H CH; F OH H H NH:
0227 Et H H CHuCH:SCH; Pr H CH; F OH H H NH:
§ik-22-8 Et * H ¥ Pr H CH;s F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 111-23.

N RRTRYRE R RE XY B R
Hi-23-1 P+ H H H r H CH; OH H H NH;
HE-23-2 pr H H CHs Pr H CH; F OH H H NI,
i15-23-3 pr H H CH{(CH:): Pr H CH; F OH H H N
HE234 Pr H H CH:XCH(CHs); Pr H CH: F OH H H NH:
HE-23-5 Pr H H CH:Ph Pr H CH, F OH H B NH:
236 pr H H  CHeindol3vl Pr H CH; F OH H H NH
237 pr H H CHXCHSCH: Pr H CH: F OH H H NH:
HE-23-8 pr o * H ¥ r H CH; F OH H H N
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table 11-24.

Nz rR' R* R® R® R" R R X Y R R R
1243 By H H H Pr H CH; F CGH H H NH;
i11-24-2 By H H (H; Pr H CH: F OH H H NH:
3-24-3 By H H  CH(CH;) Pr H CH: F OH H H NH:
HEi-24-4 By H H CHCHCH:): Pr H CH; F OH H H NH
HE-245 By H H  CHyPh Pr H CH: F OH H H NH;
Hi-24-6 By H H  CHyindol3-1 Pr H CH; F OH H H N
247 By H H CHCHSCH; Pr H CH; F OH H H NH;
-24-8 By * H ¥ r H CH; F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table I1-25.

Ne R R* R® R® R RY OR® X Y R R* R
E-25% Ph H H H Pr H CH; F OH H H N
f15-25.2 ph H H CHs Pr H CH; F OH H H N
iE-25.3 Ph H H CH(CH:) Pr H CH; F OH H H NH
Hi-254 Ph H H CHCHCH) Pr H CH, F OH H H NH
HE-25-5 Ph H H (HPh Pr H CH; F OH H H NH:
HE-2%6 Ph H H CHsindol-3+v1 Pr H CH; F OH H H NH
257 Ph H H CHyCH,SCH: Pr H CH; F OH H H NH
§18-25-8 Ph * H ¢ Pr H (Hy F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-26.

Ne R! RZ R@ R RTRTTRTTY Y TRRR
i-26-1 p-Me-Ph H H H r H (H: F OH H H NH
1262 p-Me-Ph H H CH, Pr H CH: F OH H H N
[1-26-3 p-Me-Ph H H  CH(CH:) Pr H CH: F OH H H NH,
HI-264 p-Me-Ph H H CHCH(CH:): Pr H CHy F OH H H NH,
1265 p-MePh H H  CHPh Pr H CHs F OH H H NH
0i-266 pMePh H H CHeindol3y] Pr H CH: F OH H H N
Hi-26-7 pMePh H H CHCHSCH: Pr H CH: F OH H H N
111268 p-MePh * H * Pr H CH: F OH H H NH,

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table HI-27.

(%]

Ne R! R’ R¥ R® RY R R X Y R R R
M-27-1 p-F-Ph H H H Pr H CH: F OH H H NH
HE-27-2 p-F-Ph H H CH; Pr H CH; F OH H H NH
iE-27-3 p-F-Ph H H CH{(CH:), Pr H CH: F OH H H NH
HI-27-4 p-F-Ph H H CHYCH(CH:, Pr H CH; F OH H H NH
HE-27-5 pFPh H O OH O CHyPh Pr H CH; F OH H H NH
276 p-F-Ph H H  CHyindol-3-yl Pr H CH: F OH H H NH,
HE-27-7 p-F-Ph H H CHCH:SCH; Pr H CH: F OH H H N,
HE-27-8 p-F-Ph * H * Pr H CH, F OH H H NN
*R? and R* joined together by (CHa)s to form five-membered ring,

Table [11-28.

Ne R R R® R® R R RS X Y R R R
HE-28-1 p-Cl-Ph H H H Pr H CH: F OH H H NH
i1-28-2 p-Ci-Ph H H s Pr H CH; F OH H H Nib
i1-28-3 p-Ci-Ph H H CH{CHa)»» Pr H CH, F OH H H NH
Hi-28-4 p-Ci-Ph H H CH.CH(CH:), ™Pr H (H: F OH H H NH
Ii-28-5 p-Ch-Ph H H {HPh Pr H CH: F OH H H NH;
Hi-28-6 p-ChPh H H CHy-indol-3+v1 Pr H CH: F OH H H NH
HE28-7 p-Cl-Ph H H  CHCHRSCH; Pr H CH; F OH H H NH
ii-28-8 p-Ci-Ph * H * Pr H CH:s F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-29.

Ne R! R? R™ R® R®* R R* X Y R R PR

M-29-1 p-Br-Ph H H H Pr H CH: F OH H H NH
fE-29-2 p-Br-Ph H H (I Pr H CH;: F OH H H NH:
HE-28-3 p-Br-Ph H H CH{CH;) P H CH; F OH H H NH
HE-2%4 p-Br-Ph H H CHLCH{CH:p P H CHy F OH H H NH
HE-2%-5 p-Br-Ph H H CHoPh Pr H CH; F OH H H N
HE-29-6 p-Br-Ph H H  CHemdob3yt Pr H CHs F OH H H Nib
HE25-7 p-Br-Ph H H O CHRCESCHs P H G F OH H H N
111-2%-8 p-Br-Ph * H * Pr H CH; F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table HI-30.

Ne R R* R* RP R* R®F R* XY R R K

Ii-36-1 p-i-Ph H H H Pr H CH; F OH H H N
HE-30-2 p-[-Ph H H O Pr H CH;: F OH H H NH;
HE30-3 p-I-Ph H H  CH(CH:) Pr H CH; F OH H H N
304 pI-Ph H H CHCH(CH:), Pr H CH F OH H H NH;
HE36-5 o -Ph H H CHPh Pr H CH; F OH H H NH
HE3-6 p-l-Ph H O H CHpemdol-3l Pr B CH; F OH H H NH;

(%]

HE367 pl-Ph H H CHCHSCH; Pr H CH; F OH H H NH:
HE-3¢-8 p-I-Ph * H * Pr H CH; F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 11-31.

Ne R! R* R*®* R® R* R RS XY R R R’
i-31-1 CH: H H H "y H CHy F OH H H NH:
fifi-31-2 CH; o H CHs gy H CH; F OH H H NH
i1-31-3 CH; H H CH(CH:) By H CH; F OH H H NH;
Wi3t4 CH; H H O CHCH(CH), "Bu H CH, F OH H H N
HE-31-5 CH; H H CH:Ph My H CH; F OH H H NH
Hi-31-6 CH: H H CHeeindol3wl By H CHs F OH H H Nih
BE-31-7 CH: H H O CHXCH.SCH: "By H CHy; F OH H H KNH:
i-31-8 CH, * H 0% "y H CH: F OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-32.

Ne R' R* R™ R® R? R® RS X Y R R* R
ii-32-1 Bt H H H "y H CH; F OH H H NH
fiE-32-2 Bt H H CHs "By H O CH, F OOH H H N
if5-32-3 Bt H H CH{CH:» "By H O CH; F OOH H OH NH;
§f-324 Bt H H CHCH(CH;p, "B H CH: F OH H H NH
BE-32-5 Bt H H CHPh "Buog H CH: F OH H H NH
Hi-32-¢6 Bt H H CHymdol3vi "Bu H CH: F OH H H NH
HE32-7 Et H H CHCOHLSCH:; "By H CHs F OH H H NH
§iE-32-8 B¢t * H ¥ "My H CH: F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table 11-33.

Ne r! R* R® R® Ri R® RS X Y R R* R
E-33-1 pr H H H "By H CH; F OH H H NH;
i11-33-2 pr H H CH; "By H CH; F OH H H N
333 Pr H OH  CH(CH), "By H (H; F OH H H NH,
HE-334 P H H CHXCH{CH;), "By H CH; F OH H H NH;
HE-33-85 py H H CH.Ph My H CH; F OH H H NH,
HE-336 Pr H H CHemdol3i "By H CH; F OH H H NH
HE337 pr H H  CH,CHSCH, "By H CH, F OH H H NH
HE33-8 pr * H ¢ "By H CH, ¥ OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 111-34.

Ne R' R* R® OR® R R® R° X Y R R* R
HE-34-1 By H H H "By H CHs F OH H H Nib
ii1-34¢-2 ‘Bu H H CH; gy H O CH, F OH H H  Nih
13-34-3 By H H CH(CH:) "By H CH; F OH H H NH;
ji-34-4 By H H CHCH{CH:). "By H CH: F OCH H H NH
HE-34-5 By H H CHPh gy H CHy F CH H H NH:
Hi-34-6 Bun H H CH-indol-3-1 "By H (CH: F OH H H NH
HE34-7 By H H CHXCH:SCH: "By H CH; F OH H H NH
HE-34-8 By ¥ H ¥ "Ry H CHs F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-35.

Ne R' R* R®™ R R R R* X Y R R K

Hi-35-1 Ph H H H "By H CHs F OH H H NH
HE-35-2 Pph H H CHs "By H CH; F OH H H NH
i15-35-3 Ph H H CH(CH:): "By H CH; F OH H H NH
354 Ph H H CHCH(CHsp, "Bu H CHs F OH H H NH
HE-3535 Ph H H CHPh By H CH: F OH H H NH
HE-353-6 Ph H H  CHe-ndol-3-yl "By H CHs F OH H H NH
HE35-7 Ph H H CHCOHSCH:; "By H CHs F OH H H Nib
i-35-8 Ph * H * "By H CH: F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table HI-36.

Ne R R*? R” RP R* R R X Y R R PR

I-36-1 p-Me-Ph H H H "By H C F OH H H NH
HE-36-2 p-Me-Ph H H CHs "By H CHs F OH H H NH;
HI-36-3 p-Me-Ph H H CH(CH:): "3y H CH: F OH H H NH;
i1-36-4 p-Me-Ph H H CHCH(CH: "Bu H CH: F OH H H NH:
HE-36-5 p-Me-Ph H H  CHPh "Bu H  CH; OH H H NH;

1E-36-7 p-Me-Ph H H CHCH:SCH; #*Bu H CHs OH H H NH

F
366 p-Me-Ph H H  CHpandol-3-yl "By H CH; ¥ OH H H NH;
E
i1-36-8 p-Me-Ph * H % By H CH; F OH H H NH

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table HI-37.

Ne i R R¥ R® ROR R XY R B/
1-37-1 pF-Ph H H H gy H CH; F OH H H Nib
HI-37-2 p-F-Ph H H CH gy H CH; F OH H H Nib
1-37-3 p-F-Ph H H CHCHs), By H CH: F OH H H NH
HE37-4 p-FPh H H CHCHCH) "Bu H CH;, F OH H H NH
I-37-5 pfi-Ph H H  CHPh By H CH, F OH H H NH,
1376 p-FPph H H CHeindol3-yl "By H CH; F OH H H NH,
11377 p-F-Ph H H CHCH:.SCH; "By H C(Hy F OH H H NH
18-37-8 p-F-Ph * H ¥ "By H CH; F OH H H NH,

*R* and R joined together by (CHa): to form five-membered ring.
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Table HI-38.

o Rl RE R RO RITTRS TRV TR R
11-38-1 p-Ci-Ph H H H "By H CH, F OH H H NH;
1-38-2 p-Cl-Ph H H CHs "By H CH; F OH H H NH
11383 p-Cl-Ph H H CH(CH:) "By H CH; F OH H H NH
1-384 p-Cl-Ph H H CHCHCH:), "By H CH; F OH H H NH
1-38-5 p-CI-Ph H H CH:Ph "By H CH; F OH H H NH
HI-38-6 p-Ci-Ph H H  CHeindol-341 "Bu H CH; F OH H H NH

g

HE38-7 p-ChhPh H H  CHCHSCH: "By H O CHs OH H H N
E-38-8 p-Ci-Ph * H % "Bu H CH: F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table HI-39.

Ne R RE R* RV F R R XY R B
11-39-1 pBr-Ph H H H "By H Cik F OH H H N
I-39-2 p-Br-Ph H H CH; By H CH: F OH H H Nik
11-39-3 p-Br-Ph H H CH(CHs): By H CH: F OH H H NH
394 p-Br-Ph H H CHCH(CH:) "Bu H CH; F OH H H NH
HE39-5 pBr-Ph H H  CHPh By H CH: F OH H H NH,
11396 p-Br-Ph H H CHeindol-3y! "Bu H CH; F OH H H NH,
11-39-7 p-Br-Ph H H CHXCHSCH; "By H (H; F OH H H NH,
1-39-8 p-Br-Ph * H ¥ gy H CH: F OH H H NH,

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table Hi-40.

Ne R! R* R¥ R¥ R* R R X VY R R PR

HE-40-1 p-I-Ph H H H "By H CH: F OH H H NH
HE-40-2 p-I-Ph H H (i "By H i F O H B N
iI-406-3 p-I.Ph H H CH({CH:) "By H CH; F OH H H NH:
Hi-40-4 p-I-Ph H H CHCHICH)R "Bu H €H; F OH H H N
Hi-44-5 p-I-Ph H H  CHPh "y H s F OH H H N
HE-40-6 p-I.Ph H H  CHe-indol3-vi "By H CH; F OH H H N
HE46-7 p-IPR H H  CHCHSCH; "By H CHy F OH H H NH
i-40-8 p-I-Ph * H % "By H CH: F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table Hi-41.

No R! R? R* R R* R R° X Y R’ R* R
if-41-1 CH. H H H Bz H CH; OH H H NH,
fii-41-2 CH; H H CH; Bz H CH; F OH H H NH,
iff-41-3 CH: H H CH{CH:) Bz H CH; F OH H H N
Hi4l4 CHy H H CHCH(CHs), Bz H CH; F OH H H NH,
ii-41-5 CHs H H CH:Ph Bz H CH: F OH H H NH:
Hi41-6 CHs H H CHemdol3wl Bz H CHs F OH H H NH:
HE-41-7 CHs H H CHCHSCH:; Bz H (CHs F OH H H NH:
Pi-41-8 CHy * H ¥ Bz H Ci; F OH H H N
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table 11-42.

Nz R' R* R® R® Y R R X Y K RrR® R
E-42-1 Bt H H H Bz H CH; F OH H H NH
fif-42-2 Bt H H (s Bz H CH; F OH H H NH;
423 Fr H H CH(CH:)» Bz H CH; F OH H H NH:
HE42-4 Bt H H CHCH(CH:y, Bz H CH: F OH H H NH:
BiE42-5 Bt H H CHPh Bz H CH, ¥ OH H H NH;
Bi-42-6 Et H H CHymmdol3vl Bz H CH; F OH H H NH;
427 Bt H H CHCHSCH; Bz H (H; F OH H H NH
Pii-42-8 Bt * H ¥ Bz H CH; F OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 11-43.

Nz r' R* R® R® R* R' R X Y R R® R
fF-43-1 pr H H H Bz H CH; F OH H H NH
11432 pr H H CCH; Bz H CH: F OH H H NH
H1-43-3 Pr H H  CH(CH:), Bz H CH: F OH H H NH
434 Pr H H CHXCH({(Hs); Bz H CH: F OH H H NH;
HE-43-5 pr H H (CH:Ph Bz H H;: F OH H H NH:
§ii-43-6 Pr H H CHymdol34i Bz H (H; F OH H H NH;
HI43-7 Pr H H  CHXCH,SCH: Bz H CHs F OH H H Nig
§i-43-8 Ppr * H ¥ Bz H CH; ¥ OH H H NH
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*R2 and R joined together by (CTz): to form five-membered ring.

Table [11-44.

B R' R’ R® R R R XY R R PR
fil-441 By H H H Bz H CHy F OH H H NH;
442 Bu H H (H; Bz H CH: F OH H H NI
443 By H H CHICH:) gz H ¢ F OH H H NH
fl-44-4 Bu H H CHCH(CH:): Bz H Cis F OH H H Nib
11445 Bu H H CHPh Bz H CH; F OH H H NH
HE44-6 Bu H H  CHeindol3vl Bz H CH F OH H H NiL
[E44-7 Bu H H CHCHSCH: Bz H CH; F OH H H NiL
Hil-44-8 By * H * Bz H CH, F OH H H NH

*R? and R™ joined together by (CHa): to form five-membered ring.

Table HI-4S.

Ne R" R* R® R" R" R R" X Y R R R
f-451 ph H H H Bz H CH; F OH H H NH,
Hi452 Ph H H  CHs Bz H CH: F OH H H NH;
[f1-45-3 PR H H CH(CHy), Bz H CH; F OH H H NH
454 Ph H H CH(CH(CH:):; Bz H CH; F OH H H NH
i11-45-5 Ph H H (HPh B H CHs F OH H H NH
456 Ph H H  (CHo-indol3-vl Bz H CH; F OH H H N
HE-45.7 Ph H H CHCHSCH; Bz H CH; F OH H H NH
ii-45-8 ph * H Bz H CH, F OH H H NH,

(%]

*R” and R joined together by (CHz)s to form five-membered ring.

Table Hi-46.

Ne R! R* R* RV R R R* X Y R R F

if-46-1 p-Me-Ph H H H B H CH, F OH H H NH;
HI-46-2 p-Me-Ph H H CH; Br H CH; F OH H H NH;
ii-46-3 p-Me-Ph H H CH{CHs) Bz H CH; F OH H H NH
Hi-46-4 p-Me-Ph H H CHCH{CH: Bz H CH; F OH H H NH
Hi-46-5 p-Me-Ph H H CHPh Bz H CH; F OH H H NH
Hi-46-6 p-Me-Ph H H Chbeindol-331 Bz H CH: F OH H H Nib
ii-46-7 p-Me-Ph H H CHCHSCH; Bz H CH: F OH H H N
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Ne R B R® R® R R XY R RER

iil-46-8 p-Me-Ph * H ¥ B H CH; F OH H H NH:

*R* and R joined together by (CHa)s to form five-membered ring,

Table HI-47.

Ne R! R* R*® R® R* R R* X Y R R* R’

i-47-1 p-F-Ph H H H Bz H CHs F OH H H NH
1§-47-2 p-F-Ph H H CH; Bz H CH; F OH H H NH,
HE-47-3 p-F-Ph H H CH(CH;) Bz H CH; F OH H H NH
Hi-47-4 p-F-Ph H H CHCHCH:;, Bz H CH; F OH H H NH;
i1-47-5 p-F-Ph H H CHyPh Bz H CHy F OH H H NH

ii-47-6 p-F-Ph H H CHpindol-3-yl Bz H CH: F OH H H NH:
HE-47-7 p-F-Ph H H CHCHESCHs Bz H CH: F OH H H NH:
{11-47-8 p-F-Ph * H * Bz H CHs F OH H H N

*R* and R joined together by (CHa)s to form five-membered ring.

Table HI-48.

N R! R? R¥ R AR R XY R RR
i-48-1 p-Cl-Ph H H H Bz H CH, F OH H H NH
482 p-Cl-Ph H H CH Bz H CH: F OH ¥ H NH:
IIE-48-3 p-Cl-Ph H H CH(CH:), Bz H CH; F OH H H NH
[1-48-4 p-Cl-Ph H H CHCH(CH:): Bz H CHy F OH H H NH,
14835 p-Cl-Ph H H  CHPh B H CH; F OH H H NH,
11486 p-Cl-Ph H H  CHpindol3] Bz H CHs F OH H H NH,

H1-48-7 p-Cl-Ph H H  CHCHSCH: Bz H CHs ¥ OH H H NH
HI-48-8 p-Ci-Ph * H * Bz H CH: F OH H H KN

(]

*R* and R* joined together by (CHa)s to form five-membered ring.

Table HI-49.

Ne R! R® R® R® R" R R X Y R R F
HE-49-1 p-Br-Ph H H O H Bz H CH;s F OH H H NH:
1i-49-2 p-Br-Ph H H (s Bz H Ciz F OH H H Nib
11493 p-Br-Ph H H  CH(CH:) Bz H CH: F OH H H NH
i1-49-4 p-Br-Ph H H CHLCH({(H;), Bz H CH: F OH H H NH:
if-49-5 p-Br-Ph H H CHPh B H CH;, F OH H H NH
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Ne R! R* R® R® R" R R*® X Y R R K

i11-49-6 p-Br-Ph H H (Hpndol-3-vl B H CH: ¥ OH H H N
11487 p-Br-Ph H H CHCHSCH; B H CH; F OH H H O NHE
ii-49-8 p-Br-Ph * H ¢ B H CH; F OH H H NH;

*R? and R* joined together by (CHo ) to form five-membered ring.

Table HI-50.

Ne R R*? R®™ R® R R R* X v R R R

HE-5361 plPh H H H Bz H CH; F OH H H NH
HES6-2 p-lPh H H  CH Bz H CH; F OH H H NH
HE-56-3 p-I-Ph H H  CH{(CHsk Bz H CHy F OH H H NH
HE-56-4 p--Ph H H CHCHCH): Bz H O F OH H H N
HE-56-5 p--Ph H H  CibPh B H CHs F OH H H N
{1-56-6 p-I-Ph H H Cib-ndol3-yl Bz H CH; F OH H H Nih
HI-56-7 p-I-Ph H H CHCHSCH: Bz H CHs F OH H H N
HES08 pI-Ph * H ¢ Bz H iy F CH H H NH

*R? and R joined together by ({CH2)s to form five-membered ring,

O
v
Table IV-1.
Nz R! R* R%™ R® R R R X Y R R* R
v-i-i ¢ H H O H CH; H F F OH H H NH:
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Ne R! R? R® RP Rr* R R XY R R®
iv-i-2 s H H  CHs i, H F F ¢oH H H N
Vi3 CH: H O OH CH(CHs) CH H F F OH H H NH:
iv-1-4 CH: H H CHXCHECH:, CH: H F F OH H H NH
iv-i-5 CH; H H  CH.bh CH: H F F OH H H NH
Vil CH: H H O CHeindol3-vi CH; H F F OH H H NH
IV-i7 CHy H O OH O CHCH,SCHy, (CH; H OF F OH H H O NH
v-i-8 CHy * H ¢ CHy H F F OH H H NH;
*R? and R* joined together by (CHa): to form five-membered ring,

Table IV-2.

Ne R' R* R® R® R* R R* X Y R’ R* R’
fv-2-1 BB H H H CHs H F F OH H H NH:
iv-2-z2 Et H H (CHs CH: H F F OH H H NH:
ivz-3 Bt H OH  CH{CH:) CH: H F F OH H H NH
IV-2-4 Bt H H CICHCH:)y (CH:, H F F OH H H NH
V25 Bt H OH  CHyPh CH;: H F F OH H H NH;
vz Bt H H CHemndol3t CHs H F F OH H H NH
Iv-2-7 Bt H H CHXCH:,SCH: (H; H F F OH H H NH;
fv2-8 Et * H o* CH; H F F OH H H NH
*R? and R joined together by (CHa): to form five-membered ring.

Table IV-3,

Ne RYORT OR®OR® R R RX Y R R R
iv-3-1 pr H OHOH CH: H ¥ F OH H H NH
W32 r H O H O CHs CH: H F F OH H H NH
V.33 'pr H H  CH{CH) CH- H F F OH H H NH
W34 'pr H O H CHCOHCH:): CH; H F F OH H H NH
Iv-3s 'pr H O H CiLPh CH; H F F OH H H N
Iv-3-6 pr H H  CHp-indol-3-y1 CH; H F F OH H H NH;
Iv-3-7 pr H H CHCHSCH:, CH; H F F OH H H NH
V3-8 pr * H ¥ CH;: H F F OH H H NH

*R? and R joined together by (CH2)s to form five-membered ring.

Table IV-4.
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Ne R ORP OR®ORP R R RS X Y R R R
V41l By H H H CH H CH; F OH H H NH:
ivd4-2 By H H (H; CH; H CH; F OH H H NH:
iV-43 By H H  CHCH:), CH: H CH; F OH H H NH
V44 5y H H CHCH{CH), CH;s H CH; F CH H H NH;
V45 By H H  CHpPh CH; H CH; F OH H H NH;
V46 By H H CHpindol-3-v1 CH; H CH; F OH H H NH;
V47 By H H CHXH.SCH;y CH: H CH: F OH H H NH:
iv48 By * H * CH: H CH;, ¥ OH H H NH:

*R? and R joined together by (CHa): to form five-membered ring.

Table TV-5.

Ne R' R® R® RP® RY R R X Y R’ R* R®

V.51 Ph H H H CH: H F F OH H H NH
ivs2 P H H CHs CH H F F OH H H NH
Ivs-3 ph H H  CH(ICH): Ch H F F OH H H NH
V54 Ph H H CRCHICH:): s H F F OH H H NH
ivsss ph H H  CHPh H: H F F CH H H NH
W56 Ph H H  CHyindol3yl CHs H F F OH H H NH:
IV-5-7 Ph H H CHCHSCH: CH; H F F OH H H NH
V58 pPh v H 0¥ CH: H F F OH H H NH;

*R? and R joined together by (CHa) to form five-membered ring.

Table IV-6,

Ne R! R* R® R® R R R X Y R R R
I¥V-6-1 p-Me-Ph H H H CH; H F F OH H H NH:
IV-6-2 pMePh H H CHs CH: H F F OH H H NH:
IV-6-3 p-Me-Ph H H  CH(CH:) Cts H F F OH H H NH:
Vo4 pMePh H H CHCHCH:) Ch H F F OH H H NH:
IV-6-5 p-Me-Ph H H CHPh CH; H F F OH H H NH
IV-6-6 p-Me-Ph H H CHpindol3-yi CH: H F F OH H H NH
iV-6-7 p-Me-Ph H H CHCERSCH; CH: H O F F OH H H NH
iVv-6-8 p.Me-Ph * H * CH;: H# F F OH H H NH

*R? and R joined together by (CH2)s to form five-membered ring.
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Table IV-7.

Ne R! R? R R® R" R R XY R R PR
iv-7-1 p-F-Ph H H H CH, H F F OH H H NH
Iv-7-2 p-F-Ph H H CH; CH; H F F OH H H NH
IV-7-3 p-F-Ph H H CH(CH:) CH; H F F OH H H NH
iv-74 p-F-Ph H H CHCH(CH:p (H; H F F OH H H NH:
Iv-7-6  p-F-Ph H H CHPh CHy H F F OH H H NH:
IV-7-7  p-F-Ph H H  CHpindol39t CHs H F F OH H H Ni:

=
1

OH H H NH:
OH H H NH

V.78 p-F-Ph H H  CHCHESCH, O H
iv.7-26 p-F-Ph * H = CH: H

i
P

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table IV-8.

N R RT RW R® R R R XY R R I
W81 pClPh H H H Chb ¥4 F F OH U H Nk
V82 pCl.Ph H H CH; ¢, H F F OH H H NI
1V-83 p-Cl-Ph H H CH(CH3), CH; H F F OH H H NH
IV-8-4 p-Cl-Ph H H CHCH(CH);, CH: H F F OH H H NH
V85 p.Cl.Ph H H  CHyPh CH, H F F OH H H NH
V86 p-Cl-Ph H H CHeindol3yi CH: H F F OH H H NH
1V-87 p-Cl-Ph H H CHCH,SCH; CH; H F F OH H H NH,
V88 pClPh * H * CHs H F F OH H H NH

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-9,

Ne Rl R R® R® R R AIY R B R
V91 pBrPh H H H €, H F F OH H H Nih
V.92 pBrPh H H CH; ¢y H F F OH H H Nih
IV-9-3 p-Br-Ph H H CH(CH:) CHs H F F OH H H N
iV-9-4 p-Br-Ph H H CHCHCH), CH: H F F OH H H NH
IV-9-6 p-Br-Ph H H (H:Ph CH: H F F OH H H NH
V97 pBr-Ph H H (Hrindol341 CH; H F F OH H H NH
V98 pBr-Ph H H CHCHSCH, CHy H F F OH H H NH
IV-9-20 p-Br-Ph ¥ H ¥ CHs H F F OH H H N

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-10.

Ne R! R R¥* R R R R XY &R R PR

Iv-16-1 pJ-Ph H H H CH; H F F OH H H NH
iV-i6-2 p-l-Ph H #H G CH; H F F OH H H NH:
iV-16-3 p.I-Ph H H  CH(CHi) CH; H F F OH H H NH
V104 pI-Ph H O H O CHCH(CH:)p CH; H O F F OH H H NH
IV-10-5 pi-Ph H H  CH.Ph CH: H F F OH H H NH
IV-10-6 pi-Ph H H  CHeendol3l CH; H F F OH H H N
IVA10-7 pd-Ph H O H O CHRCHSCH, b H F F OH H H N
iv-10-8 p-I-Ph * H * CH; H F F OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table IV-11.

Ne R' R R® R® R RF R®* X Y R R R

-t G H O HOH B H F F OH H H NH
fv-ii-2 i, H H  CH: EEH F F OH H H NH
iv-11.3 CHs H H  CH(CH:p Et H F F OH H H NH
iviil4 CH, H H CHCH(CH:): Et H F F OH H H NH
vl CHy H O H CHyPh B H F F OH H H NH
Wit CH; H H  CHymdol3-1 Bt H F F OGH H H NH
V117 (H; H H O CHCHSCH; Et H F F OH H H N
Ivaiis Gy * HOO* ft H F F OH H H NH

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table IV-12.

Ne R' R? R® R® R' R® R® X Y RN R R

v-12-i Bt HOH O OH Bt H F F OH H H NH
iv-i2-2 Bt H H C(H; EE H F F OH H H NH
iv-12-3 Et H H CH(CH:: Et H F F OH H H NH
IW-12-4 Bt H H CHCH({CH:). Et H F F OH H H NH;
v-12-5 Et H H CHPh EH F F OH H H NH
V.12 Bt H H  CHyindol-3-y1 Et H F F OH H H NH
iv-iz7 Bt H H CHXCHSCH:. Bt H F F OH H H N
Iv-12-8 Bt ¥ H * £t H F F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-13.

N R R* R™ R™ R" R RPR X Y R’ R* R®

Iv-131 P+ H H H H H F OGH H H NH

IV-132 pr H H  CHs EE H F F OH H H NH

iv-i33 pr H H CH(CH:): Ft H F F OH H H N

V134 pr H H CHXCH(CH: Et H F F OH H H NH;

PV-13-5 pr H H (CHoPh B H F F OH H H NH:

PV-136 Pr H H CHyndol3t Bt H F F OH H H NH

IV-13-7 pr H H  CHCHSCH: E H F OH H H NH:

IvV-13-8 Pr H * E H F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [V-14.

Nz R' R* R R® R OR X Y R R K
3a

iv-id- By H H H Ft H F F OH H H NH;

i

iv-14- By H H CH; Et H F F OH H H NH;

2

IV-14- By H H O CHCH:) Et H F F OH H H NH;

3

Iv-i4- "By H H CH,CH(CH:), FEt H F F OH H H NH:

4

iv-id- ‘Bo H H CHPh B H F F OH H H NH

3

Vaide By H H  CHpeindol-3-vE Et H F F OH H H NH;

6

iV-14- Py H H CH.CHSCH: Et H OF F OH H H NH;

7

IV-i4- By * H O * FEt H F F OH H H NH:

8

*R* and R joined together by (CHa): to form five-membered ring.

Table IV-15.

Ne R R R R® RV B R X Y B R R
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Ne R' R R® R® RM R* OR* X ¥ R R R

iv-is-t Ph H H O H Ft H F F OH H H NH
Iv-is.2 Ph H H C(Hs Et H F F OH H H NH
Iv-i53 Ph H H CH{CH:) Bt H F F OH H H NH
V-154 pPh H H CHCHICH), B H F F OH H H NH
IV-155 Ph H H CHPh Et H F F OH H H NH
iv-i56 Ph H H CHyindol-3-y1 Bt H F F OH H H NH
V-15-7 Ph H H CHCHSCH: B H OF F OH H H NH
IV-15-8 Ph * H ¢ EE H F F OH H H NH

*R? and R joined together by (CHa): to form five-membered ring.

Table TV-16.

Ne R R* R® R*® R* R®* R* X Y R PR R

iv-16-1 p-Me-Ph H H H EtE H F F OH H H NH
IvV-i6-2 p-Me-Ph H H CHs £t H F F OH H H NH
IV-16-3 p-Me-Ph H H  CH{CH:p £t H F F OH H H N
V-16-4 p-Me-Ph H H CHCHCHER B H OF F OH H H NiL
IV-16-5 p-Me-Ph H H C(CHPh EEH F F OH H H NH
IV-16-6 p-Me-Ph H H CHo-indol-31 Et H F F OH H H NH
IV-16-7 p-Me-Ph H H CHCHESCH, B H F F OH H H NH
IV-16-8 p-Me-Ph * H ¥ B H F F OH H H NH

*R? and R joined together by (CHa) to form five-membered ring.

Table IV-17.

Ne R! R® R® R R" R R* X Y R g R

IvV-17-1 p-F-Ph H H H ¥ H F F OH H H NH:
IV-17-2 p-F-Ph H H CHs Ft H F F OH H H NH
IV-17-3 p-F-Ph H H  CH(CH:) EE H F F OH H H NH:
iVil74 pF-Ph H H O CHCH(CH:)p, Et H F F OH H H N
IV-17-5 p-F-Ph H H CHPh EE H F F OH H H NH
iv-17-6¢ p-F-Ph H H CHemdol-3-yi Bt H F F OH H H NH;
iV-17-7 p-F-Ph H H CHCLSCH; E H F F OH H H NH

iv-17-8 p.F-Ph * H * BE H F F OH H H NH

*R? and R joined together by (CH2)s to form five-membered ring.
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Table IV-18.

Ne R! R? R% R® R ¥ R* X Y R R K

Iv-18-1 p-Cl-Ph H H H Bt H F F OH H H NH
iV-18-2 p-Cl-Ph H H  CHs B H F F OH H H NH
iV-18-3 p.Cl-Ph H H  CH(CH;) EE H F F OH H H NH
iV-i84 p-Cl-Ph H H CHCH(CH:), Bt H F F OH H H NH;
IV-18-5 p-Cl-Ph H H CHbuPh B H F F OH H H NH
IV-18-6 p-Cl-Ph H H  Cib-mdol3sl Bt H ¥ F OH H H N
IVA18-7 p-Cl-Ph H H  CipCHERSCH, Et H F F OH H H N
Iv-18-8 p-Cl-Ph * H * Bt H F F OH H H NH:

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table IV-19.

Ne R R R* RP R R R XY R R R
V191 pBr-Ph H H H Bt H ¥ F OH H H NI
IV-19-2 p-Br-Ph H H CH; Ft H F F OH H H NI
iV-19-3 pBr-Ph H H CH(CH: B H F F OH H H NH
1V-19-4 pBr-Ph H H CHCHCH), Et H F F OH H H NH
1V-19-5 p-Br-Ph H H  CHPh B H F F OH H H NH
1V-19-6 p-Br-Ph H H CHyindol3vl Bt H F F OH H H NH
1V-19-7 p-Br-Ph H H CHCHSCH; Bt H F F OH H H N
IV-198 p-Br-Ph * H * Bt H F F OH H H NH,

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table IV-20.

Ne R! R* R™ R® R" RF R* X v R R R

IV-20-1 pi-Ph H O OHOH Et H F F OH H H NH:
iv-2i-2 pI-Ph H H  CHs Et H F F OH H H NH:
V203 pI-Ph H O H CH(CH:) Et H F F OH H H NH
IV-20-4 pI-Ph H H CHCH({(H;)p Et H F F OH #H H N
IV-20-5 p-i-Ph H H  CibPh BE H F F OH H H NH
IV-206 p-f-Ph H H CHpdndol-3-vl Et H F F OH H H N
IV-20-7 p-i-Ph H H  CHCHSCH; Et H O F F OH H H NH:
iv-20-8 p-I-Ph * H % Bt H F F OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table IV-21.

Ne R! R* R*™ R* R RP R°® X Y R R* R
fv-2i-i CH; H H H Pr H F F OH H H NH
fv2i-2 CHs H H  CH; Pr H F F OCH H H NH
iv2i-d CH; H OH  CH(CH:» Pr H F F OH H H NH
IV2i-4 CHy H H CHCH(CHy):, Pr H F F OH H H NH
iv-2i-5 CH: H H CH.Ph r H F F OH H H NH
V216 C H B CHeemdol3vl Pt H F F OH H H N
IVve2l-7 CHs H H O CHCHLSCH; Pr H F F OH H H NH
iv-2i-8 CHy; * H * Pr H F F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [V-22.

Ne R R R*® R® B R R XY R R R
w-22-1 Bt H O H O OH P H F F OH H H N
iv.22-2 Bt H H (CH; T H F F OH H H N
Iv22.3 Et H H CH(CH:) Pr H F F OH H H NH
V224 Bt H H CHCH(CH:):, Pr H F F OH H H NH
iv-22-5 Ft H H CHyPh Pr H F F OH H H NH
iv22-6 kt H H CHyindol-3-y1 Pr H F F OH H H N
IV-22-7 Bt H H CHXCH,SCH; Pr H F F OH H H NH
iv-22-8 Et * H ¢ Pr H F F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 1V-23.

Ne R' R® R™ R® R R R X v R R R
v-231 pr H H H Pr H F F OH H H N
iv-23-2 Pr H H C(CH; Pr H F F OH H H NH
IV23.3 pr H OH CH(CH:): Pr H F F OH H H NH
V234 pr H H CHCH(CH:): Pt H F F OH H H NH
V235 pr H H CHPh Pr H F F OH H H NH
Iva23-6 pr H H  CHsindol-3v1 Pr H F F OH H H N
iIVve23-7 Pr H H CHxCH.SCH: Pr H F F OH H H NH
IV-23-8 Pr * H ¥ Pr H F F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-24.

Ne R' R? R™ R® R* R R®* X Y R R KR

IV-24-1 By H H H Pr H F F OH H H NH:
IV-24-2 By H H CHs Pr H F F OH H H NH:
ivV-24-3 By H H CH(CH:: Pr H F F OH H H NH;
IV-244 By H H CHCH(CH:» P H F F OH H H NH
V245 By H H  CHoPb Pr H F F OH H H NH
IV-24-6 By H H CHeindol3+1 Pr H F F OH H H NH
iV-24-7 By H H CHCHSCHs Pr H F F OH H H NH
iv-248 By * H * Pr H F F OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table IV-25.

Ne R' R’ R® R® R R R* X v R R PR

V251 PhH H H Pr H F F OH H H NH:
iv-252 Ph H H (Hs Pr H F F OH H H NH
iv-25.3 Ph H H C(H((CH:): Pr H F F OH H H NH
V254 Ph H H CHCH(CH;): Pr H F F OH H H NH
V255 ph H H CHyPh Pr H F F OH H H NH
V256 Ph H H  CHyndol31 Pr H F F OH H H KNH
V257 Ph H H CHCHSCHs Pr H F F OH H H N
Iv-258 Ph * H ¢ Pr H F F OH H H NH

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table IV-20.

Ne R! R? R*® R® R B R XY R R KR

IV-26-1 pMePh H H H Pr H F F OH H H NH
iv-26-2 p-Me-Ph H H i Pr H F F OH H H NH
iV-26-3 p-Me-Ph H H CH({CH:) Pr H F F OH H H N
iV-26-4 p-Me-Ph H H CHCH(CH), Pr H F F OH H H NH
IV-26-5 p-Me-Ph H H CH:Ph Pr H F F OH H H NH
IV-26-6 p-Me-Ph H H CHe-mdol3yl Pr H F F OH H H NH:
iV-26-7 p-MePh H H CHCHSCH; Pr H F F OH H H NH
IV-26-8 p-Me-Ph * H ¥ Pt H F F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-27.

Ne R! R? R R® R" ® R* X Y R R R
Iv-27-1 p-F-Ph H H H Pr H F F OH H H NH
Iv-27-2 p-F-Ph H H CH; 'r H F F OH H H N
IV-27-3 p-F-Ph H H CH(CH:) Pr H F F OH H H NH
iv-27-4 p-F-Ph H H CHCH(CH:p Pr H F F OH H H NH
V275 p-F-Ph H H CHPh Pr H F F OH H H NH
IV-27-6 p-F-Ph H H CHeindol-31 Pr H F F OH H H NH
IV-27-7 p-F-Ph H H CHCH:SCHs Pr H F F OH H H N
1v-27-8 pF-Ph * H = P H F F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table IV-28.

&

Ne R! R* R® R® R R R* X Y R R PR

Iv-28-1 p-Cl-Ph H H H Pr H F F OH H H NH
iv-28-2 p-.Cl-Ph H H (s Pr H F F OH H H NH
V283 p-Cl.Ph H H CH(CH:) Pr H F F OH H H NH
1V-28-4 p-Cl-Ph H H CHC(H(CH:) Pr H F F OH H H NH
V285 p-Cl-Ph H H  CHyPh Pr H F F O H H NH
IV-28-6 p-Cl-Ph H H CHyindol-331 Pr H F F OH H H NH
1V-28-7 p-Cl-Ph H H CHCHSCH: Pr H F OH H H NH

el

1V-28-8 pCl-Ph * H ¥ Pr H F OH H H NH,

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table IV-29.

Ne R! R* R* RP rY R RS Y R R* R

I¥V-29-1 pBr-Ph H H H Pr H F F OH H H N
iv-29-2 p-Br-Ph H H Cih Pr H F F OH H H NH
iV-28-3 p-Br-Ph H H CH{CH:) Pr H F F OH H H N,
Iv-29-4 p-Br-Ph H H CHLCH(CH), Pr H F F OH H H NH
IV-29-5 p-Br-Ph H H  CHoPh Pr H F F OH H H NH
IV-296 p-Br-Ph H H CHeindol3+1 Pr H ¥ F OH H H NH
iV-29-7 p-Br-Ph H H CHCHSCH: Pr H F F OH H H NH
iv-298 p-Br-Ph * H * Pr H F F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-30.

N RUTTRE R R R R XY R R ®
Iv-30-1 pJ-Ph H H H Pr H F F OH H H NH;
V302 pd-Ph H #H G Pr H F F OH H H NH
iV-30-3 p-I-Ph H H  CH(CH:) Pr H F F OH H H N
V304 pI-Ph H H  CHOH({CH:) Pr H F F OH H H NH:
IV-30-5 pd-Ph H H  CH.Ph Pr H F F OH H H NH:
IV-30-6 p-i-Ph H H  CH:-ndol-3-vl Pr H F F OH H H NH
IV-30-7 p-i-Ph H H CHL.CHLSCH, Pr H F F OH H H NH:
Iv-30-8 p-I-Ph * H * Pr H F F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [V-31.

Nz R! R* R® R® R R® R® Y R R R
3t G H OH O OH "By H F F OH H H N
iv3t-z2 Ci; H OH CHs "Bu H F F OH H H NH:
iv-31-3 CH; H H  CH(CH:kp "Bu H F F OH H H NH:
iV-3l-4 CHy H H CHCHCH:): "By H F F OH H H NH:
V318 CH, H OH O CHyPh By H F §F OH H H NH;
W3t G H H  CHy-ndol3-l "Bg H F F OH H H NH,
V317 (H; H H O CHCHSCH; "By H O F O F OGH H H O NH
iv-3i-8 ¢H; * H % "By H F F OH H H NH;
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 1V-32.

Ne R R* R* R¥® RY R R X Y R R R
iv-32-t Et H H H "qy H F F OH H H NH
iv-3z-2 Bt H H (i "y H F F OH H H N
Iv32.3 Bt H H  CH(CH:p "y H F F OH H H NH:
Iv-32-4 Bt H H CCHCH{CH:): "By H F F OH H H NH:
Iv-32-5 Bt H H  CHPh gy H O F F OH H H NH:
V32 Fr H H CHeindol-3-vi "By H F F OH H H NH
iV-32-7 Bt H H CHCHSCH: "By H F F OH H H NH
iv-32-8 Et * H ¥ "By H F ¥ OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-33.

No R R* R™ R™ R R R X ¥ R” R* R’
V331 'pr H H H mqy H F OH H H NH
V332 pr H H CHs muy H F F OH H H NH
iv-33-3 Py H H  CH(CH:): gy H O F F OH H H Nih
V334 Pr H H CHXCH({CH:: "Bu H F F OH H H NH:
BV-33-5 Ppr H O H  CHoPh My H F F OH H H NH:
PV-336 Pr H H CHyendol-31 "By H F OH H H NH:
IV-33-7 pr H H  CHCHSCH: "By H F OH H H NH
IV-33-8 pr H * By H F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [V-34.

Nz R' R* R*™ R¥ R* R R X Y R R R
iV-34-1 By H H H "By H F F OH H H N
iv-34-2 Bu H H (CHs g H F F CH H H NH;
V343 By H H O CH(CH): "y H F F OH H H NH
V344 By H H CHCH(CH:) "Bu H F F OH H H NH
V345 Bg H H CHPh "y H O F O F OH H H NH
V346 By H H CHoandol3-91 "Bu H F F OH H H NH
IV-34-7 Bu H H CHCHSCH; "Be H F F OH H H N
iVv-34-8 By * H * "By H F F OH H H NH;
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 1V-35.

Ne R R* R® R® RY R R X Y R B R
V331 Ph H H O H "¢y H F ¥ OH H H N
iv-352 Ph H H (I "y H F F OH H H N
IV35.3 Ph H H  CH(CH:p gy H F F OH H H NH:
IV-354 Ph H H (HXCH(CH:): "By H F F OH H H NH
V355 ph H H  CHpPh gy H F F OH H H NH:
V.35 Ph H H CHeeindol-3%1 "By H F F OH H H NH:
iVv-357 Ph H H CHXCHSCH: "By H F F OH H H NH
iV-35-8 Ph * H ¢ "By H F ¥ OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-36.

Ne R! R* R* R® R R RE XY R R PF

IV-36-1 p-Me-Ph H H H "By H F F OH H H NH:
iIV-36-2 p-Me-Ph H H O "By H F F OH H H NH:
iV-36-3 p-Me-Ph H H CH(CH:) "By H F F OH H H NH
V364 p-Me-Ph H H CHCH{CH;) "By H F F OH H H NH
IV-36-5 p-Me-Ph H H  CH:Ph "By H F F OH H H NH
IV-36-6 p-Me-Ph H H ChHrmdol3yt "Bu H F F OH H H N
IV-36-7 p-Me-Ph H H CHCHSCHs "By H F F OH H H N

IvV-36-8 p-MePh * H 7 "Bu H F F OH H H NKNH:

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table IV-37.

e R RT R¥ R R R R XY R R ®
IV-37-1 pFPh H H H "By H F F OH H H NH;
IV-37-2 p-F-Ph H H CH "By H F F OH H H NH
IV-37-3 pF-Ph H H  CH(CH:) "By H F F OH H H NH
IV-37-4 pF-Ph H H CHCHCH:) "By H F F OH H H N
1V-37-8 pF-Ph H H  CHPh "By H F F OH H H NH
1V-37-6 pF-Ph H H CHeindol3yl "Bu H F F OH H H NH
IV-37-7 p-F-Ph H H CHCHSCH; "Bu H F F OH H H N
IV-37-8 p-F-Ph * H * "By H F F OH H H NH

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table IV-38.

Ne ity rRT R® R® RN K ®F XY R R’
V381 pCl-Ph H H H "By H F F OH H H Nib
IV-382 pCl-Ph H H  CHh "By H F F OH H H NiL
1v-38-3 p-Cl.Ph H H CH(CH:) "By H F F OH H H N
1V384 p-ClPh H H CHCH(CH), "By H F F OH H H NH
IV-38-8 p-Cl-Ph H H CHPh gy H F F OH H H NH,
1V-38-6 p-Cl-Ph H H CHeindol-3-wi "By H F F OH H H NH;
1V-387 p-Cl-Ph H H CHXCH:8CH: "By H F F OH H H NH,
V388 p-Cl-Ph * H ¥ "By H F F OH H H NH,

*R* and R joined together by (CHa): to form five-membered ring.
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Table IV-39.

Ne R! R? R® R® R? R* R* X Y R R* R’
Iv-39-1 pBr-Ph H H H "By H F OH H H NH
iV-39-2 p-Br-Ph H H CHs "By H F F OH H H NH:
IV-39-3 p-Br-Ph H H  CH({CH:) By H F F OH H H NH
V-394 p-Br-Ph H H CHCH(ICH;p, "By H F F OH H H NH
IV-39-5 p-Br-Ph H H  CHyPh By H F ¥ OH H H NH
IV-39-6 p-Br-Ph H H CHendol-31 "By H F F OH H H N
V397 p-Br-Ph H H CHRCH:SCH: "By H F F OH H H Nib
iv-39-8 p-Br-Ph * H * "y H F F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [V-40.

Ne R! R+ R® R® RY R R X Y R’ R* R
Iv-40-1 pJ-Ph H H H "y H F F OH H H N
iv-40-2 p.I-Ph H H Gk By H F F OH H H NH;
V403 p-I-Ph H H  CH(CH:) "By H ¥ F OH H H NH;
V404 p-I-Ph H H CHCH{CH:p, "Bu H F F OH H H NH
IV-40-5 p-Ph H H  CHPh "By H F F OH H H NH;
iVv-40-6 p-i-Ph H H CHymdol-3-vl "By H ¥ F OH H H NH
iv-40-7 p-i-Ph H H CHXHSCH; "By H F F OH H H NH
iv-40-8 p-I-Ph * H * "3y H F F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table 1V-41.

Ne R! R* R*® R™® R R R X Y R R R
ivd4i-i CHs H H H Bz H F F ¢OH H H NH:
ivdi-2 Ci, H H  CH, Bz H F F ¢gH H H N
IVa4l-3 CH: H H  CH(CH:h Bz H F F OH H H NH
W-4l-4 CH, H H CHCH(CH), Bz H F F OH H H N,
iv-4i-5 (CH; H H (CHyPh Bz H F F OH H H NH
V4l CH; H H CiHpondol3l Bz H F F OH H H N
iVv-41-7 CH; H H CHCH.SCH; Bz H F F OH H H NH
iv4i-8 CH; * H * Bz H F F OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table 1V-42.

N RURTRE RS RORE R XY RRE
Iv-42-1 Ft H H H Bz H F F OH H H NH
fv42-2 Bt H H (CH; B H F F OH H H NH;
iv-42-3 Et H H CH(CH:): Bz H F F OH H H NH
iv42-4 Bt H H CHXH{CH:», Bzx H F F OH H H NH
iv42-5 Bt H H CHPh Bz H F F OH H H NH
V426 EE H H CHewmdol3wvi Bz H F F OH H H NH
V427 BEt H H CHCHSCH:s Bz H F F OH H H KNH
iv-42.8 Ft * H * Bz H F F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table [V-43.

Nz R' R* R™® R¥ R" R R* X Y F R R
V431 'pr H H H Bz H F F OH H H NH:
iv432 Pr H H (i Bz H F F O H H I\}'q] 2
V433 pr H H CH(CH:)» Bz H F F OH H H NH
V434 pr H H CHCH(CH;):, Bz H F F OH H H NH,
V435 pr H H CHyPh Bz H F ¥ OH H H NH,
V436 pr H H  CHeandol3wt B H F F OH H H NH
V437 Pr H H CHXCH:SCH: Bz H F F OH H H NH
Iv-43-8 Py * H * Bz H F F OH H H NH:
*R? and R* joined together by (CHz)s to form five-membered ring,

Table TV-44.

Ne R RY R® OR® Y R R X Y R R R
IV44-1 By H H H Bz H F F O H H NH
ivd44-2 By H H CH; Bz H F F OH H H NH
IV-443 By H H CH(CH:), Bz H F F OH H H NH
IVdd-4 By H H CHCHCH:):, Bz H F F OH H H N
iv-4d-5 Bu H H (CHPh Bz H F F OH H H NH
iVvdd-6 By H H CHe-indol3+i Bz H F F OH H H N
V447 By H H CHXCHSCH; Bz H F F OH H H NH
iV-44-8 By * H ¥ Bz H F F OH H H NH
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*R2 and R joined together by (CTz): to form five-membered ring.

Table [V-45.

2 R' R* R™ R" RY R R* X v R R K
iv-451 Ph H H H Bz H F OH H H NH:
iv45-2 Ph H H CH; Bz H F F OH H H NH:
iv45.3 Ph H H CH{CH:p Bz H F F O H H NH
iV45-4 Ph H H CHCH{CH:: Bz H F F OH H H NH
Iv-4s5-5 Ph H H (HPh Bz, H F F OH H H NH
V456 Ph H H CHewmdol3wl Bz H F F OH H H N
V457 Ph H H CHXCHSCH: Bz H F F OH H H NH
V458 Ph * H * Bz H F F OH H H NH

*R? and R™ joined together by (CHa): to form five-membered ring.

Table [V-46.

No R R* R™ R® R" R R X Y R R V®
V461 pMePh H H H B H F ¥ OH H H NH,
IV-46-2 p-Me-Ph H H O Bz H F F OH H H NH
IV-46-3 p-Me-Ph H H CH({CH:) Bz H F ¥F OH H H NH
V464 p-MePh H H CHXCH(CH;» Bz H F F OH H H NH
IV-46-5 p-Me-Ph H H CH:Ph Bz H F F OH H H NH
IV-46-6 p-MePh H H CHemdol3yl Bz H F F OH H H NH:
IVe46-7 p-MePh H H CHCHSCH; Bz H F F OH H H NH:
IV-46-8 p-Me-Ph * H * Bz H F F OH H H NH:
*R” and R joined together by (CHz)s to form five-membered ring.

Table [V-47.

No R R? R* R® R R R* X Y R R ®
iVv-47-1 pF-Ph H H H Bz H F F OH H H NH
iV-47-2 p.F-Ph H H CH; Bz H F F OH H H NH
V473 p-F-Ph H H CH(CH:p Bz H F F OH H H NH
V474 p-F-Ph H H CHCH(CHsp Bz H F F OH H H NH
V475 p-F-Ph H H CHPh Bz H F F OH H H NH
IV-47-6 p-F-Ph H H  Cibeindol3 Bz H F F OH H H N
iv47-7 p-F-Ph H H CHCHSCH; Bz H F F OH H H NH
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ey

Ne R! R* R*® R® R" RO R* XY R R K

iVv-47-&8 p-F-Ph * H * Bz H F F OH H H NH

*R* and R joined together by (CHa)s to form five-membered ring,

Table I'V-48.

Ne R! R’ R* RP R" R " X v R R 7®
iv-48-1 p-Cl-Ph H H H Bz B F F OH H H NH
IV-48-2 p-Cl-Ph H H CH; B H F F OH H H NH
IV-48-3 p-Cl-Ph H H CH(CHs) Bzr H F F OH H H NH
iV-48-4 p-Cl-Ph H H CHCH({CH:), Bz H F F OH H H NH,
iV-48-5 p-Cl-Ph H H CHPhb Bz H F F OH H H NH
IV48-6 p-Cl-Ph H H CHpeindol3+v! Bz H F F OH H H NI
V487 p-Cl-Ph H H CHOHSCH; Bz H F F OH H H N

iv-48-8 p-Cl-Ph * H 7 gz H F F OH H H NH

*R* and R joined together by (CHa)s to form five-membered ring.

Table IV-49,

Ne R! R? R*® R¥ R B R X VY R RPFR

IV-49-1 p-Br-Ph H H H Bz H F F OH H H NH
V-48-2 p-Br-Ph H H (i Bz H F F OH H H NH
V493 p-Br-Ph H H CH(CH:) B H F F OH H H NH
V494 p-Br-Ph H H CHCH(CH:: Bz H F F OH H H NH
V495 p.Br-Ph H H CHPh Bz H F F OH H H NH
V496 p-Br-Ph H H CHyndol3yl Bz H F F OH H H N
iV-45-7 p-Br-Ph H H CHCHSCH; Bz H F F OH H H N
iVv-49-8 p-Br-Ph * H * Bz H F F OH H H N

(]

*R* and R* joined together by (CHa)s to form five-membered ring.

Table IV-30.

N R RE R7 RV R R R X Y R R R
IV-50-1 plPh H H H Bz H F F OH H H NI
IV-50-2 p.Ph H H  CH Bz H F F OH H H NI
IV50-3 pI-Ph H H  CH(CH:) Bz H F F OH H H N,
IV-56-4 plPh H H CHCHCH) B: H F F OH H H NH,
IV-50-5 p.l.Ph H H  CHPb Bz H F F OH H H N,
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Ne R! R R® R® R" R R® ¥ ¥ R R PR

V566 p-I-Ph H H  Chpeindol-3-yl Bz H ¥ F OH H H NH

V507 pI-Ph H H CHCHSCH; Bz H F F OH H H NH:
i¥-50-8 p-I-Ph * H * B H F F OH H H NH
*R? and R* joined together by (CHo ) to form five-membered ring.
RS

R® o

R3a
COR
v

Table V-1.
Ne R! R* R*® R® R R R X Y R R W
V-i-1 CH; H H H CH: H H F OH H H NH
Voi-z CHy H O H  CHs CH H H F OH H H NH
V-3 CH, H O H  CH(CH:), CHy H H F OH H H Nib
V-i4 CH: H H CHCHCH:): ¢ H H F OH H H NH
V-i-8 (H; H H CHPh CH: H H F COH H H NH;
V-i-6 (H; H H CHy-ndol3wl CHy H H F OH H H NH:
V-i-7 CHy H H CHCHSCH, CH; H H F OH H H NH;
V-i-8 CH; * H 0% CH: H H F OH H H NH;

*R? and R joined together by (CHa) to form five-membered ring.

Table V-2

Ne RY RP OR® OR® RY R° R X Y R’ R* R
¥-2-1 EE H H H CHs H H F OH H H NH
v-2-2 Bt H H C(Hs CHs H H F CGH H H NH
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Ne R' R R® R® R'" R R X Y R R ¥

V.2-3 Et H H CH(CH:): CH: H H F OH H H NH
V2.4 Bt H H C(HCH{CH;): CH: H H F OH H H NH;
V-2-5 Bt H H CH)pPh CH; H H F OH H H NH
V26 Et H H CHewmdol3vl CH;s H H F OH H H NH,
V-2-7 Bt H B CHCH.SCH; CHy H H F OH H H NH;
V-2-8 Et * H ¢ CHs H H F OH H H NH

*R2 and R joined together by (CTz): to form five-membered ring.

Tahle V-3,

Nz R'" R’ R" RP R R° R* X Y R R R’
V-3-1 pr H H O H CH: H H F OH H H N
V32 pr H H CH; CH: H H F OH H H NH
V.33 ‘pr H H  CHCH:)» CH: H H F OH H H N
Vi34 pr H H CHCH(CH:):, CH;s H H F OH H H NH
V35 pr H H  CHyPh CHs H H F OH H H NH
V-3-6 pr H OB CHeeindol3w CH; H OH OF CH H H ONH
V37 pr H O H O OCHXCHSCH: CHs H H O F OH H H N
v-3-8 Pr * H ¥ CHy H H F OH H H NH
*R? and R* joined together by (CHi) to form five-membered ring,

Table V-4,

No R' R* R™ R R R R XY R R PR
V41 By H H H CH: H H F OH H H NH;
Ve4-2 Bu H H CHs {H; H H F OH H H NH
V-4-3 By H H CH{CH:): CH; H H F OH H H NH:
V-4-4 By H H CHXCH(CH:sp, (CHy H H F OH H H NH:
V-4-5 By H H CHPh CH; H H F ¢H H H NH:
V46 Bu H H CHeeindol3-y1 CH; H H F OH H H NH
V4.7 By H H CH(H,SCH; CH; H H F OH H H NH:
V48 By * H * CH: H H F OH H H NH
*R? and R™ joined together by (CH:): to form five-membered ring.

Table V-5.

Ne RY R? R RV Rr? R° R® X Y R R R
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N R R RS R® R R R XY R RBER
V.51 ph H H I i, 4 o F oH © 1 Nip
V52 Ph H H  CHs CH; H H F OH H H NH
VA3 Ph H OH CHCH:): CHs H H F OH H H NH
V54 ph H H CHCHCH). CH; H H F OH H H NH,
V.55 ph H H CiLPh CH; H H F OH H H NH,
V5.6 Ph H H  CHeindol-3yl CH; H H F OH H H NH
V.57 Ph H H CHCHSCH; CH; H H F OH H H N

V3-8 Ph * H * CH: H H F OH H H N

*R? and R joined together by (CHa): to form five-membered ring.

Table V-6.

N ® RZ R® R® R R R X Y K R R
V-6-1 p-MePh H H H CH; H H F OH H H N
V62 p-MePh H H CHs CH H H F OH H H N
V-6-3 pMePh H H CH(CH) Ch: H H F OH H H N
V-6-4 p-MePh H H CHCHCH;), CH: H H F OH H H NH
V-6-5 p-Me-Ph H H CH:Ph CH: H H F OH H H NH
V-6-6 p-Me-Ph H H CHpeindol3+1 CHi H H F OH H H NH
V67 p-MePh H H CHCHSCH; ¢(H: H H F OH H H NH

V-6-8 p-Me-Ph * H F CHs H H F OGH H H NH

*R? and R joined together by (CHa) to form five-membered ring.

Table V-7.

Ne R R? R® R® R RO R X Y g R R
v-7-1 p-F-Ph H H H CH: H H F OH H H NH
V-7-2 p-F-Ph H H CHs CHr H H F OH H H NH
V-7-3  p-F-Ph H H CH(CHsp CHy H H F OH H H N
V-74 p-F-Ph H H (HCHCE), (L H H F OH H H N
V.76 p-F-Ph H H CH:Ph CH; H H F OH H H NH;
V-7-7  p-FPh H OH  CHeindol3yl CHs H H F OH H H NH;
V-7-8  p-FPh HOH CHRCHSCH:; O H H F OH H H NH
V-7-26 p-F-Ph * H % H; H H F OH H H NH;

*R? and R joined together by (CH2)s to form five-membered ring.
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Table V-8,

MR RIRERE RTRTREX YV TRIRR
V81 p-Cl.-Ph H H H CH: H H F OH H H NH
V82 pCl-Ph H H  CH CH: H H F OH H H NH,
V83 p-Cl-Ph H H  CH(CH:), CH: H H F OH H H NH
V84 p-ClPh H H CHOH(CHs) CH: H H F OH H H NH,
V-85 p-Cl-Ph H H  CHoPh CH; H H F OH H H NH
V86 pCl-Ph H H CHeindol3v CH H H F OH H H NH
V87 pClPh H H CHCHSCH: CHs H H F OH H H N
V-8-8 p-ClPh * H * CH: H H F OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table V-9.

Ne R R RY R® R R R XY R R R
V91 p-BrPh H H H C; H H F OH H H N
V92 pBr-Ph H H CH: CH; H H F OH H H NI
V-9-3  p-Br-Ph H H  CH(CH:) CH: H H F OH H H NH
V9.4 p-Br-Ph H H CHLH(CH:, CH: H H F OH H H NH,
V96 p-Br-Ph H H  CHPh (H. H H F OH H H NH,
V97 pBr-Ph H H CHyindol3i CH; H H F OH H H NH,
V-9-8 p-Br-Ph H H CHCHSCH; (H; H H F OH H H NH
V920 pBrPh * H ¥ CHs H H F OH H H NH,

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-10.

Ne R RT RE R® R R R XY R B R
V61 plPh H H H Cl: H H F OH H H N
Vo2 pIPh H O H  CH; Cth H H F OH H H Ni
V-i6-3 pIPh H H  CH(CHs) CH, H H F OH H H NH
V164 pI-Ph H H CHCH(CH:), CH; H H F OH H H NH
V-16-5 p-Ph H H  CHPh CH, H H F OH H H NI
V-10-6 pf-Ph H H  CHyeindol3yl CH; H H F OH H H N
V107 pIPh H H CHCHSCH: CHs H H F OH H H NH:
V-10-8 pI-Ph * H ¥ CH: H H F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table V-1 1

N RRRER® RRR X YRR W
V-ii-1 CH, H H H FEt H H OH H H NH;
V-ii-2 CH: H H (H; B H H F OH H H NH;
V-1i-3 CH: H H  CHCH:» Bt H H F OH H H N
V-ii-4 CH: H H CHXOCH{CH:» Et H H F OH H H NH:
V-11-5 CHs H H CH)Ph EE H H F OH H H NH;
V-it-6 CHs H H  CHpendol3t Bt H H O F OH H H NH:
V-11-7 CH: H H O CHCH:SCH: Et H H F OH H H NH:
V-1i-8 (CH: * H Et H# H F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table V-12.

Nz R' R* R™ RY R* " R° X Y R R® R
V2.1 Bt H H H EtE H H F CH H H N
V-i2-2 Bt H H CH; Ft H H F OH H H NH:
v.12-3 Bt H H CH{(CH:» Et H H F OH H H NH:
V-12-4 Bt H H CHCH(CH:» Et H H F OH H H NH
V-12-3 B H H  CHPh Et H H F OH H H NH
V126 Et H H CHeeindol3l Et H H F OH H H NH
V-12-7 Bt H H CH(CH.SCH; Et H H F OH H H NH;
v-i2-8 B * H % FtE H H F OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-13.

Ne R R* R™ R R* R® R* X Y R R R
Vi3l pr H O H O H FE H H F CH H H NH
V-13-2 pr H O H CHs B H H F OH H H N
V-i3-3 Pr H H CH(CH) Bt H H F OH H H NH
V-13-4 pr H H CHXCH(CH:» Et H H F OH H H NH;
V-13-3 pr H H CH;Ph EE H H F OH H H NH;
V-i3-6 Pr H H CHeeindol-391 Bt H H F OH H H NH;
V-13-7 Pr H H CHCH,SCH; Et H H F OH H H NH
V-13-8 Py * H ¥ Bt H H F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table V-14.

N rR!' R* R R® R* R RS X Y R R R

3a
V-i4-1 By H H H B H H F OH H H N
Vi4-2 By H H CHs Et H H F OH H H NH
V-14-3 By H H CH{CH:p Ft H H K OH H H NH,
V144 By H H CHCHCH:), Et H H F OH H H NH,
V-14-5 By H H CHPh Et H H F OH H H NH
V-14-6 By H H CH-indol-31 Et H H F OH H H NH
V-14-7 By H H CHCHSSCH: Et H H F OH H H NH
V-14-8 Ry H * EE H H F OH H H NH
*R? and R’" joined together by (CHa)s to form five-membered ring,
Table V-15.
Ne RY R R ORY R R* R® X Y R R R
V-i51 Ph H H H Ft H H F CH H H NH
V-i5-2 Ph H H CHs Ft H H F OH H H NH:
V-15-3 Ph H H CH(CH:): EFt H H F OH H H NH
V-154 Ph H H CHCH(CH;), Bt H H F OH H H NH
V158 Ph H H  CHPh Et H H F OH H H NH,
V-15-6 Ph H H CHymdol3t Bt H H F OH H H NH;
V157 Ph H H CHCHSCH; Et H H F OH H H NH
V-15-8 Ph * H * Bt H H F OH H H NH
*R? and R joined together by (CHa)s to form five-membered ring.
Table V-16.
Ne R R* R¥ R® R* R R* X ¥ R R ®
V-16-1 p-MePh H H H Bt H H F OH H H NI
V-16-2 p-Me-Ph H H (s Et H H F 0H H H NH
V-16-3 p-Me-Ph H H  CH(CH)p Et H H F OH H H NH
V-16-4 p-Me-Ph H H CHhRCHCH:): B H H F OH H H N
V-16-5 p-Me-Ph H H CH,Ph Ft H H F OH H H NH
V-16-6 p-Me-Ph H H CHp-indol-3-yt Ft H H F OH H H NH:
V-16-7 p-Me-Ph H H CHCHSCH: HEt H H F OH H H NH:
V-16-8 p-Me-Ph * H ¥ Et H H F OH H H NH:
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*R2 and R joined together by (CTz): to form five-membered ring.

Table V-17.

2 R R” R® R® R R R* XY R R VX
V-i7-1 p-F-Ph H H H B H H F OH H H NH:
V-17-2 p-F-Ph H H CHs EE H H F OH H H NH:
V-17-3 p-F-Ph H H CH{CH) EE H H F OH H H NH:
V-17-4 p-F-Ph H H CHCH{H:)» E H H F OH H H N
V-17-53 p-F-Ph H H CHPh FFE H H F OH H H NI
V-i7-6 p-F-Ph H H  CHemdol3w1 Bt B H O F OH H H Nib
V-17-7 p-F-Ph H H CHCHSCH; Ee H H OF OH H H N
V-17-8 p-F-Ph * H * Bt H H F OH H H NH
*R? and R™ joined together by (CHa): to form five-membered ring.

Table V-18.

No R’ R* R™ R® R" K" R* X Y R R R
V-18-1 p-Cl-Ph H H H B H H F OH H H NH,
V-18-2 p-Ci-Ph H H  {H, B H H F OH H H NH
V-18-3 p-Cl-Ph H H CH(CH:) Ht H H F OH H H NH,
V-18-4 p-Ci-Ph H H CHCHCH): B H H F OH H H NH
V-18-5 p-Cl-Ph H H CHph Ft H H F OH H H NH
V-18-6 p-Ci-Ph H H CHeemdol3wt Bt H H ¥ OH H H NH
V-18-7 p-Ci-Ph H H CHCHSCH, B H H F OH H H NI
V-188 p-Cl-Ph * H * Et H H F OH H H NH;
*R” and R joined together by (CHz)s to form five-membered ring.

Table V-19.

No R R° R™ R™ R R R X Y R R KR
V-19-1 p-Br-Ph H H H Et H H F OH H H NH
V-19-2 p-Be-Ph H H  CH; Et H H F OH H H NH;
V-19-3 p-Br-Ph H H CH({(Hs) FE H H ¥ OH H H NH
V-19-4 p-Br-Ph H H CHCH(CH;), Bt H H F OH H H NH
V-19-5 p-Br-Ph H H CHPh B H H F OH H H NH
V-19-6 p-Br-Ph H H (Heindol3-1 Bt H H F OH H H Nib
V-19-7 p-Br-Ph H H CLCHSCHy Bt H H F OH H H Nib
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Ne R R? R® R R B R X Y R R R
V-19-8 p-Br-Ph * H ¥ Et H H F OH H H NH
*R? and R joined together by (CHa)s to form five-membered ring,

Table V-20.

Ne R R* p* R B B R X Y R R R
V-26-1 p-Il-Ph H H H Ft H H F OH H H NH;
V-26-2 p--Ph H OH O CHs ¥t H H F OH H H NH
V-26-3 p-I-Ph H H CH(CH;) B H H F GH H H NH
V-26-4 p--Ph H H CHCH({CH;) Et H H F OH H H NH
V-26-5 p-I-Ph H H CHyPh Bt H H F OH H H NH
V-20-6 p-i-Ph H H  CHeandol3wl Et H H F OH H H N
V-26-7 p-l-Ph H O OH O CHCHSCH:; Bt H OH OF OH H OH N
V-26-8 pd-Ph * H 7 Bt H H F OH H H N
*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-21.

Ne R! R? R® R® R" R R X Y R” R* R’
v-2i-1 CHs H H H Pr H H F OH H H NH
V-21-2 CHs H H  CHs Pr H H F OH H H NH
V-21-3 (CH: H O H  CH(CHan Pr H H F OH H H NH
V-2i-4 (Hy H H CHXCH(CH:); Pr H H F OH H H NH:
V-2i-8 CH; H H CH:Ph Pr H H F OH H H NH:
V-2i-6 CHy H H  CHindol-3w1 Pr H H OH H H NH;
V217 CHs H OH O CHCHRSCH; Pr H O OH OH H H NH;
V-21-§ CH; * H ¥ Pr H H OH H H NH
*R* and R* joined together by (CHa)s to form five-membered ring.

Table V-22.

Ne R R* R®™ R® R * R® X Y R R R’
V-22-1 Bt H H H Pr H H F OH H H NH
V-22-2 Bt H H C(Hs Pr H H F OH H H NH
V-22-3 FEt H H CH(CH;) Pr H H F OH H H NH
V224 Bt H H CHCH{CH;:; Pr H H F OH H H NH
V-22-5 Bt H H CHPh Pr H H F OH H H N
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Ne R' R R® OR® R" B R X Y R R R
V.22-6 Et H H (Hryindol-3-v1 Pr H H F OH H H NH
V.22-7 Bt H H  CHCHSCH, Pr H H F OH H H NH
y-22-8 Et * H % Pr H H F OH H H NH
*R? and R* joined together by (CHo ) to form five-membered ring.

Table V-23.

Ne rRYRY ORW® ORY R BB R X Y R R’
V231 Ppr H H H Pr H H F OH H H NH
V232 Pr H H C(CHs Pr H H F OH H H NH;
V233 Py H H  CH(CHs), Pr H H F OH H H NH:
V-234 Pr H H CHCHECH), Pr H H F OH H H NH
V-235 'pr H H (CH:Ph r H H F OH H H NH:
V236 ‘pr H H CHeeindol-341 Pr H H F OH H H N
V237 Pr H OH O OCHCHSCH: Pr H H F OH H H N
V-23-§ Pr * H ¥ Pr H H F OH H H NH
*R? and R joined together by ({CH2)s to form five-membered ring,

Table V-24.

Ne R R R® R® R R R X Y R r ®
V241 By H H H Pr H H F CH H H NH
V-24-2 By H H CH; Pr H H F OH H H NH
V-24-3 By H H CH(CH:): Pr H H F OH H H NH,
V24-4 By H OH O CHCH(CH::; Pr H H F OH H H NH
V-24-5 By H H CHPh Pr H H F OH H H NH:
V-24-6 By H H CHemdol3-l Pr H H F OH H H NH
V-24-7 By H H CHCH,SCH: P H H F OH H H NH;
V-24-8 By * H ¥ P’r H H F CGH H H NH:
*R2 and R joined together by (CHz)s to form five-membered ring,

Table V-25.

MNe R! RY R OR® R B R X Y R R R
V-25-1 Ph H H H Pr H H F OH H H NH
V-25-2 Ph H H CH; Pr H H F OH H H NH
V253 Ph H H  CH({CH:), Pr H H F OH H H NI
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Ne RV ORF p® R R" 1 R®* X Y R R F

V254 Ph H H CHCHCH:)e Pr H H F OH H H NIL
v-25-5 Ph H H CH;Ph Pr H H F OH H H DN
V-25-6 Ph H H  (Heindol-3-yi Pr H H F OH H H NH
V-257 Ph H H CHCHSCH, Pr H H F OH H H NH;
V258 PR * H ¥ Pr H H F OH H H NH

*R2 and R* joined together by (CHz)s to form five-membered ring.

Table V-26.

o R R? R® R® R R R* X v R R R
V-26-1 p-Me-Ph H H H Pr H H F OH H H NH
V-26-2 p-Me-Ph H H CH Pr H H F OH H H NH,
V-26-3 p-Me-Ph H H  CH{CH:): Pr H H F OH H H NH
V-26-4 p-Me-Ph H H CERCH(CH:): Pr H H F OH H H NH
V-26-5 p-Me-Ph H H CHiPh Pr H H F OH H H N
V-26-6 p-Me-Ph H H CHedindol-3-yl Pr H H F OH H H N
V-26-7 p-Me-Ph H H  CHCHSCH; Pr H H F OH H H NH
V-26-8 p-Me-Ph * H * Pr H H F OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring.

Table V-27.

No R R? R® R R* RP R X Y R OR* R
V-27-1 p-F-Ph H H H P’r H H F OH H H NH
Y-27-2 p-FPh H OH O CH; Pr H H F OH H H NH
V-27-3 p-F-Ph H H CH{CHi) Pr H H F OH H H NH:
V274 p.F-Ph H H  CHCH(CH), Pr H H F OH H H NH
V-27-5 p-F-Ph H H CH:Ph r H H F OH H H NH:
V-27-6 p-F-Ph H H C(he-indol3l Pr H H F 00 H H NH
V-27-7 p-FPh H H ((HCHSCH, Pr H H F O H H N
V-27-8 p-F-Ph * H * Pr H H F OH H H NH;
*R? and R joined together by (CHa): to form five-membered ring.

Table V-28

N R RRE RS R R XY R R R
V281 pCi-Ph H H H Pr H H F OH H H NH,
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Ne R R R® R R" B° R® X v R R PR

V-28-2 p-Cl-Ph H H (i Pr H H F OH H H NH
V-28-3 p-Cl-Ph H H CH(CH:p Pr H H F OH H H NH
V-28-4 p-Cl-Ph H H CHCH(CH:), Pr H H F OH H H NH
V-28-5 p-Cl-Ph B H CHPh Pr H H F OH H H NH,
V-28-6 p-Cl-Ph H H CHpindol-3wl Pr H H F OH H H NH,
V-28-7 p-Cl-Ph H H CHCHSCH; Pr H H F OH H H NH,
V-28-8 p-CI-Ph * H ¥ Pr H H F OH H H NH

*R? and R* joined together by (CHa): to form five-membered ring,

Table V-29.

Ne R RT R® R® R E XY R BB
V-29-1 p-Br-Ph H H H Pr H H F OH H H Ni
V-29-2 p-Br-Ph H H CH: Pr H H F OH H H NibL
V.29-3 p-Br-Ph H H CH(CH:): Pr H H F OH H H Nib
V294 pBr-Ph H H CHCHCH:): Pr H H F OH H H N
V-29-5 p-Be-Ph H H  CH:Ph Pr H H F OH H H NI
V-20.6 p-Br-Ph H H CHyindol31 Pr H H F OH H H NH
V-20.7 p-Br-Ph H H CHCHSCH; Pr H H F OH H H NH
V298 p-Br-Ph * H ¥ Pr H H F OH H H Ni,

*R? and R joined together by (CHa): to form five-membered ring.

Table V~3Q.

Ne R' R*> R R® R R R X v R ®R F®R
V31 plPh H H O H Pr H H F OH H H NH
V-36-2 pl-Ph H H CH Pr H H F OH H H N
V-30-3 p-I-Ph H H  CH{CH:). Pt H H F OH H H N
V-36-4 p-I-Ph H H CHCHCH:): Pr H H F OH H H N
V-36-3 p-I-Ph H H CILPh Pr H H F OH H H N
V-36-6 p-I-Ph H H Chpeindol-3-y1 Pr H H F OH H H N
V-36-7 p-I-Ph H H CHCHSSCH; Pr H H F OH H H NH;
V-30-8 p-l-Ph * H O* P H H F OH H H NH,

W

*R? and R joined together by (CH2)s to form five-membered ring.

Table V-31.
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Ne R RI RER® R R XY R RER
V34 ¢, H OHOH "By 0 H © OH U H Nb
V312 CH: H H  CH; gy H H F OH H H N
V313 CHy H OH  CH(CH:): "By H H F OH H H NH
V314 CH, H H CHCH(CH), "Bu H H F OH H H NH,
V315 CH, H H  CHyPh "By H H F OH H H NH,
V-31-6 (CH; H H CHyindol-3yl "By H H F OH H H NH,
V-31-7 CHs H H O CHCHSSCH; “By H H O F OH H H  NH,
V318 CH: * H % By H H F OH H H NI

*R? and R joined together by (CHa): to form five-membered ring.

Table V-32.

Ne R! RP R® OR® R* R R* X Y R R P

v.3z-i EE H H O H "By H H F OH H H NI
v-32-2 Bt H H CH "By H H F OH H H N
V-32-3 Bt H H CH{CH:p "By H H F OH H H Nib
V-3l4 Bt H 3 CHCH(CH:): "Bu H H F OH H H Nib
V328 Et H H CHPh "By H H F OH H H NH
V-32-6 Et H H CHemdol3wl "By H H F OH H H N
V-32-7 Bt H H CHCHSCH; "By H H F OH H H NH
V-32-8 Bt * H % "By H H F OH H H NH

*R? and R joined together by (CHa) to form five-membered ring.

Table V-33.

Ne R} R R® OR® R" R R X Y R R R

V-33-1 Pr H H H "By H H F OH H H NH:
V-33-2 Pr H H CHs: "By H H F OH H H N
V-33-3 pr H H  CHCH:): Bu H H F OH H H NH
V334 Pr H H CHCHCH:): “Ba H H F OH H H Nih
V-335 Pr H H CH;Ph “By H H F OH H H NH,
V-33-6 Pr H H CHedodol3-vl By H H F OH H H N
V337 pr H OH O CHCHSCH; "By H H F OH H H NH

V338 py * H ¥ "By H H F OH H H NH

*R? and R joined together by (CH2)s to form five-membered ring.
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Table V -34,

Ne R" R R® R® R R R XY R RF

V-34-1 By H H H "By H H F OH H H NH:
V-34-2 By H OH CHs "y H H F OH H H NH:
V343 By H H CH({CH:): "My H H F OH H H NH;
V-34-4 By H H CHCH({CHsp "Bu H H F OH H H NH
V-34-5 By H H CH:Ph "My H H F OH H H NH
V-34-6 By H H CHedol3w+1 2By H H F OH H H Nb

i

V-347 Bu H H CHCOHSCH: "By H H OH H H NH
V-34-8 By * H * "Bu H H F OH H H NH:

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table V-35.

(%]

Nz R R R ORY R R R XY RO
V-351 phH H OH By H H F OH H H N
V352 Ph H H CHs g H H F OH H H NH:
¥V.35.3 Ph H H CH(CH:)» "y H H F OH H H NH
V354 Ph H H CHCH(CH:)» "By H H F OH H H NH
V-35-3 ph H H (CH;Ph By H O OH OF OH H H NH
V356 Ph H H CHemdol3l "Bu H H F OH H H NH,
V-357 Ph H H CHLCHSCH; "Bag H H F OH H H N
vV-35-8 PR * H % "By H H F OH H H NH;

*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-36.

Ne R R* R®™ R® R* R R X Y R R R
V-36-1 p-MePh H H H By H H F OH H H N
V-36-2 p-Me-Ph H H CH; By H H F OH H H Nih
V.36-3 p-MePh H H CH(CH), “By H H F OH H H NH
V-36-4 p-Me-Ph H H CHCH{CH:): “Bu H H F OH H H N
V-36-5 p-Me-Ph H H  CibPh gy H H F CH H H NH;
V-36-6 p-Me-Ph H H CHyindol3+1 "By H H F OH H H NH:
V-36-7T p-Me-Ph H H CHCHSCH; "By H H F OH H H NH
V-36-8 p-Me-Ph * H * "y H H F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table V -37.

Ne R R? R® R*® R? R* R* X Y R R* R’
V-37-1 p-F-Ph H H H "y H H F OH H H NH
V-37-2 p-FPh HOH O CHs By H H O F OH H H NH:
V-37-3 p-F-Ph H H  CH(CH:)p My H H F OH H H NH
V-37-4 p-F-Ph H H CHCH(CH;)» "By H H F OH H H NH
¥-37-5 p-F-Ph H H CH:Ph By H H ¥ OH H H NH
V-37-6 p-F-Ph H H CHeindol341 "By H H F OH H H N
V-37-7 p-F-Ph H H C(HCHSCH: "By H H F OH H H N
V-37-8 p-F-Ph * H * "y H H F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table V-38.

Ne R R? R™ R R B R X Y R R
V-38-1 p-Cl-Ph H O H H My H H F CH H H N
V-38-2 p-Cl-Ph H H CH; My H H F OH H H NH
V-38-3 p-Cl-Ph H H CH(CH:): My H H F OH H H NH:
V-38-4 p-Cl-Ph H H CHCH(CH:p: "By H H F OH H H NH:
V-38-5 p-Cl-Ph H H CHPh My H H F OH H H NH,
V-38-6 p-Cl-Ph H H CHpindol-3-yl "By H H F OH H H N
V-38-7 p-Cl-Ph H H CHCHSCH; "Bu H H F OH H H NH;
V-38-8 p-Cl-Ph * H ¥ “By H H F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-39,

Ne r R R®™ R R R R X Y R R* R
V-3-1 pBrPh H H H "y H H F OH H H NH
V-39-2 p-Br-Ph H H (s By H H F OH H H Nih
V.39-3 p.BrPh H H  CH(CH) By H H F OH H H NH
V-3¢-4 p-Br-Ph H H CHLCHICH:): "Be H H F OH H H NH
V-39-5 p-Br-Ph H H CibPh By H H F CH H H NH
V-39-6 p-Br-Ph H H CHyindol-3-vi "By H H F OH H H NH
V-38-7T p-Br-Ph H H CHCHSCH: "By H H F OH H H NH
V-39-8 p-Br-Ph * H ¥ By H H F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table V -40,

N RTTRURE RS FRTR X YRR
V-40-1 p-I-Ph H H H "Ry H H OH H H NH;
V43-2 p-i-Ph H O H O O "y H H F OH H H NH;
V-43-3 p-I.Ph H H  CH(CH:) ey H H F OH H H NH:
V-46-4 p-I-Ph H H CHCOB(CH;); "Bu H H F OH H H NH:
V-46-5 p-I-Ph H H CHPh "By H H ¥ OH H H NH:
V-46-6 p-i-Ph H H  Chb-ndol-3syl "Bay H H OH H H NH:
V-40-7 p-i-Ph H H CLCHSCH: "By H O H OH H H NH
V-46-8 p-I-Ph * H * 'By H H F OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table V-41.

Nz R R* R*™ R¥ R R R X Y R R R
V4i-1 CH: H H O H Bz H H F OH H H NH:
V-4i-2 CH: H H (H; Bz H H F OH H H NH;
v-41-3 CH: H H CH{CH:) Bz H H F OH H H NH
V4i-4 CH; H H CHCH(CH:;», Bz H H F OH H H NH
V-41-3 CH; H H CHPh Bz H H F OH H H NH;
V416 CHs H H CHyandol3wl Bz H H F OH H H NH;
V-41-7 (H; H H CHCH:,SCH; Bz H H F OH H H NH
vV-4i-8 CH; * H * Bz H H F OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table V-42.

Ne R ORP R® OR® R* R R X Y R R R

V42-1 Bt H H H B H H F OH H H N,
V42-2 Bt H H CH; B H H F OH H H Ni
vV-42-3 Bt H H CH{CH:) Bz H H F OH H H NH
V42-4 Bt H H CHCH(CH:)». Bz H H F OH H H NH;
V-42-8 Bt H H CH;Ph Bz H H F CGH H H NH
V-42-6 Ft H H CHeeindol-3wl Bz H H F OH H H NH
V-42-7 Et H H CHXCH,SCH; Bz H H F OGH H H NH
V-42-8 kBt ¥ H * Bz H H F OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table V -43.

N R' R? R R® R* R° R® X Y ® R R
V431 Pr H H H Bz H H F OH H H NH
V432 Pr H H CHs Bz H H F OH H H N
V-43-3 pr H H CH{CH:)» Bz H H F OH H H NH
V434 'pr H H CHCH(CH:» Bz H H F OH H H NH;
¥-43-5 Pr H H CHbPb Bx H H F OH H H NHE
V436 Pr H H CHeindol341 Bz H H F OH H H NH
V437 Pr H H CHXHSCH; Bz H H F OH H H N
V-43-8 Pr H = Bz H H F OH H H NH
*R* and R* joined together by {(CHa)s to form five-membered ring.

Table V-44.

MNe R' R* R® R® R" R R* X Y R R R
V441 By H H H Bz H H F OH H H NH:
V-44-2 By H H (H Bz H H F ¢H H H NH
V443 By H H  CHCH:), Bz H H F OH H H NH
V444 By H H CHCHCH):. Bz H H F OH H H NH
V-d44-5 a3y H H  CHPh Bz H H F OH H H NH
V446 "By H H CHpandol3+1 Bz H H F OH H H KNH:
V-44-7 By H H CHCH.SCH: Bz H H F OH H H NH:
V-44-8 By * H * Bz H H F OH H H NH:
*R? and R* joined together by (CHz)s to form five-membered ring,

Table V-45.

MNe R' R? R R® ' R R X Y R R R’
V451 Ph H H H Bz H H F CH H H NH
V-45-2 Ph H H CH; Bz H H F OH H H NH
V-453 Ph H H CH(ICH3), Bz H H F OH H H N
V454 Ph H H CHCH(ICH):; Bz H H F OH H H N
V455 ph H H C(CHPh Bz H H F OH H H N
V456 Ph H H (CHy-indol-3-vi Bz H H F OH H H NH,
V437 Ph H H CHXCH.3CH; Bz H H F OH H H NH:
V458 Ph * H ¥ Bz H H F OH H H NH
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*R2 and R joined together by (CTz): to form five-membered ring.

Table V-46.

B R' R* R¥® R® R* R RR XY R R ®
V-46-1 p-Me-Ph H H H Bz H H F OH H H NH
V-46-2 p-Me-Ph H H CH: Bz H H F OH H H NI
V-46-3 p-Me-Ph H H CH(CH:) Bz H H F OH H H NH
Ve46-4 p-Me-Ph H H CHCH((H:); Bz H H F OH H H N
V-46-5 p-Me-Ph H H CHPh Bz H H F OH H H NH
V-46-6 p-Me-Ph H H CHeindol3l Bz H H F OH H H NI

o]

V-46-7 p-Me-Ph H H CHCHS5CH; Bz H H
V-46-8 p-Me-Ph * H * Bz H H

OH H H NH;
OH H H NH;

i

*R? and R™ joined together by (CHa): to form five-membered ring.

Table V -47.

No R' R” R® R R" R R X ¥ R R VR
V471 pFPh H O H H Bz H H F OH H H NH,
V472 pFPh H H  CH; Bz H H F OH H H NH,
V-47-3 p-F-Ph H H CH(CH:: Bz H H F OH H H NH
V-47-4 p-F-Ph H H CHRCHCH:): Bz H H F OH H H NH
V-47-5 p-F-Ph H H CHPh Bz H H F OH H H NH:

V-47-6 p-F-Ph H H Chendol3l Bz H H F OH H H NH:
V-47-7 p-F-Ph H H ((HCHSCH; Bz H H F OH H H NH:
V-47-8 p-F-Ph * H * Bz H H F OH H H NH

(%]

*R” and R joined together by (CHz)s to form five-membered ring.

Table V-48.

Ne R R’ R" R¥ R R® R® XY PR R K

V481 p-CI-Ph H OHOH Bz H H F OH H H NH
V-48-2 p.Cl-Ph H H CH; B H H F OH H H NH
V-48-3 p-Cl-Ph H H CH({CH:)» Bz H H F OH H H NH
¥-48-4 p-Ci-Ph H H CHCH(CH:: Bz H H F OH H H NH
V-48-5 p-C-Ph H H CHoPh Bz H H F OH H H NH
V-48-6 p-Ci-Ph H H Che-indel39l Bz H H F OH H H N
V-48-7 p-Ci-Ph H H CHXCHSCH; Bz H H F OH H H N
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Ne R R R® R R" P R® XY R R R

V-48-8 p-Cl-Ph * H = Bz H H F OH H H NH;

*R* and R joined together by (CHa)s to form five-membered ring,

Table V-49.

Ne R R* R* R® R* R R* X Y R R R

V-49-1 p-Br-Ph H H H Bz H H F OH H H NH
V-49-2 p-Br-Ph H H i B H H F OH H H NH
V-49-3 p-Br-Ph H H CH(CH;), B H H F OH H H NH
V494 p-Br-Ph H H CHXCH({CH;» Bz H H ¥ OH H H NH,
V-49-5 p-Br-Ph H H CHPh Bz H H F OH H H NH
V-49-6 p-Br-Ph H H CHrwdol34t Bz H H F OH H H NH
V-49-7 p-Br-Ph H H CHCHSCH: Bz H H F OH H H NH
V-49-8 p-BrPh * H ¥ B2 H H F CH H H NH

*R* and R joined together by (CHa)s to form five-membered ring.

Table V-50.

Ne R! R* R*® R® R" R® R* X ¥ R R* PR

V-56-1 p-i-Ph H H H Bz H H F OH H H NH;
V-56-2 p-i-Ph HOH O Cib B H H F OH H H NH
V-56-3 p-I-Ph H H CH{CH:k Bz H H F OH H H NH
V564 p-I-Ph H H CHCH{CH:;» Bz H H F OH H H NH:
V-56-5 p-I-Ph H O H CHPh Bz H H F OH H H NH;
V-50-6 pl-Ph H O H CHeindol3wl Bz H OH OF OH H H NH;
V-30-7 pelePh H O H O CHCHSCH; Bz H O H O F OH H O H  NH:
V-33-8 p-I-Ph * H * Bz H H F OH H H NH

(]

*R* and R* joined together by (CHa)s to form five-membered ring.

20809011 - 171 -

Gilead Exhibit 2023
PGR2023-00046 - Page 00177



Docket No. 60137.0034USU1

9]
RS
NH
Rb o

Ra

CO,R

Vi

Table VI-1.
Mo Rt R? RW R® RY R R XY R R
Vi-1-1 CHs H H H (H, H F H OH H
Vi-i-2 CHs H H CH; CHs H F H OH H H
Vi-1-3 CH; H O H CH(CH3): CH; H F H OH H H
Viited CHs H H O CHCH(CH3)» CHs H F H OH H H
VE-1-8 CH: H H  CH:Ph CH: # F H OH H H
Vi-i-¢6 CH: H H CHeodol3-yl CHs H F H OH H H
Vi-l-7 CHy H H CHCHSCH; CHs H F H OH H H
Vi-1-8 CH; * H * CH; H F H OH H H
*R? and R joined together by (CHz)s to form five-membered ring,
Table VI-2.
Mo RY R’ R® R® RY R R X Y R R
Vi-2-1 Et H H H CH; H F H OH H H
Vi-z2-2 Bt H H (H; CHs H F H OH H H
Vi-2-3 Et H H CH(CH:): CH: H F H OH H H
Vi-i-4 B H H CCHLCHCH:): CH: H F H OGH H H
Vi-Z-8 Et H H CH/Ph CH: H F H OH H H
Vi-2<¢ Bt H H CHrmdol3«wl CH: H F H OH H H
Vi-2-7 Bt H H CHCHSCH; (CH: H F H OH H H
vi-2-8 Et * H * H: H F H OH H H

*R? and R joined together by (CHa) to form five-membered ring.
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Table VI-3,

N RCRTREORE R R XY RE
Vi-3-1 pr H H H CH; H F H OH H H
Vi-3-2 pr H H G CH; H F H OH H H
Vi3 pr H H  CHECH:) CH: H F H O H H
Vi34 pr H H CHAH(CH: CH: H F H OH H H
Vi-3-5 'pr H H CHPh CH: H ¥ H OH H H
¥Vi-3-6 pr H H (CHeindol3w1l CH; H F H OH H H
Vi-3-7 pr H H CHCHSCH: (CH; H F H OH H H
Vi-3-8 pr * H ¥ H; H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,
Table Vi-4.

Nz R' R* R¥ R¥ R R R X Y R’ R®
Vid-t By H H H CH: H F H OH H H
Vid-2 By H H (CH; CH: H F H OH H H
Vi-d-3 By H H (CH{CH:): CH;: H F H OH H H
Vi-d-4 By H H CHXCH(CH:) CH: H F H OH H H
Vi45 By H H  CHyPh CHy H F H OH H H
Vi46 Bu H H CHyndol3-91 CHy H F H OH H H
Vi4-7 By H H CHYXCH,SCH; (H; H F H OH H H
Vi-4-8 "By * H * CH H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,
Table VI-5.

Ne R' R* R® R® RY R® R X Y R R?
Vi5-1 ph H H H CH H F H OH H H
Vi-s-2 ph H H (i CH: H F H OH H H
VI53 Ph H H  CH(CH:) CH, H F H OH H H
V54 Ph H H CHCHCH), CH H F H OH H H
Vi-5-5 ph H H CHPh H: H F H OH H H
Vis5-6 Ph H H (CHyemdol3wst CH; H F H OH H H
Vi5-7 Ph H H CHXCH.SCH; H: H F H OH H H
Vi-3-8 Ph * H ¥ CH: H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-0,

N R RRE RS RRR Y YRR
Vi-6-1 p-Me-Ph H H H CH: H F H OH H H
Vi-6-2 p-Me-Ph H H (i CH: H F H OH H H
Vi-6-3 p-Me-Ph H H  CH(CH;) CH: H F H OH H H
VI64 pMePh H H CHCHCH), CH: H F H OH H H
Vi-6-5 p-Me-Ph H H  CHybPh CHs: H F H OH H H
Vi-6-6 p-Me-Ph H H CHemdob3-yt CHs H F H OH H H
Vi-6-7 p-Me-Ph H H CHCHSCH; GO H O F H OH H H
VI-6-8 p-Me-Ph H * CH: H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-7.

Nz R! R? R* R® R R R X ¥ R’ RE
Vi-7-1 p-F-Ph H H H CH; H F H OH H H
Vi-7-2 p-F-Ph H H Ok CH;: H F H OH H H
VE7-3  p-F-Ph H H  CH(CH:) {H; H F H OH H H
Vi34 pFPh H OH O CHCH(CH), CH; H F H OH H H
Vi76  pFPh H O OH O CHPh CHy H F H OoH H H
V77 p-FPh H O H O CHpemdel-3-yE CH; HOF H OH H O H
Vi-78 p-F-Ph H H CHCHSCH; CH; H F H OH H H
Vi-7-26 p-F-Ph * H = CH;: H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-8.

Ne Rt R* R® RY R? R R X Y R R
Vi1 pClph H H H Ch HOF HOOH H H
Vi-8-2 p-Cl-Ph H H (i Ci, H F #H o H H
Vi-8-3 p-Cl-Ph H H  CH(CH;): CH H F H OH H H
Vi-8-4 p-Cl-Ph H H CHCHCH:;) CH: H F H OH H H
Vi-8-5 p-Cl-Ph H H  CH.Ph CH: H F H OH H H
Vi-8-6 p-Cl-Ph H H (CHyindol-3vl CH; H F H OH H H
Vi-8-7 p-Cl-Ph H H CHCH.SCH:. CHs H F H OH H H
Vi-8-8 p-Cl-Ph * H * CHs H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-9,

N R RRERY R R XY R E
Vi-9-1 p-Br-Ph H H H CHs H F H OH H H
Vi-9-2 p-Br-Ph H H CHs H; H F H OCH H H
Vi-9-3 p-Br-Ph H H  CH({CH:) {H; H F H OH H H
Vi94 p-Br-Ph H H CHLCH(CH:p, CHy H F H OH H B
Vi-96 p-Br-Ph H H CHPh CH: H F H OH H H
Vi-9-7 p-Be-Ph H H CHendol-3-l CH: H F H OH H H
Vi-9-8 p-Br-Ph H H CdHCHSCH: L H F H OH H H
Vi-9-286 p-Br-Ph * H * CHy H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-10.

Nz R! R R®™ R® RS P R XY R R
Vi-i6-1 p-Ph H H H Ci, H F H OH H H
Vi-10-2 p.I-Ph H H G Cth, H F H OH H H
VEI83 p-I-Ph H H  CH(CHsp CHy H F H OH H H
VI-10-4 pPh H H  CHLCH(CHy), CH; H F H OH H H
Vi10-5 pd-Ph H H  CHPh CH, H F H OH H H
Vi-10-6 p-f-Ph H H  CHeandol-3l CH; H O F O H OH H O H
Vi-10-7 p-i-Ph H H CHXCH:SCH; (H; H F H OH H H
Vi-10-8 p-I-Ph * H % CH, H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-11.

Ne R! R* R® R® R P R X Y R’ R?
Vi-it-i CHs H H H g H F H OH H H
Vi-ig-2 CH; H H  CH, EE H F H OH H H
Vi-i1-3 CH; H H CH(CH:x Et H F H OH H H
Vi-it-4 CH;, H H CHXCH{(CH:). ¥ H F H OH H H
Vi-ii-5 (CH; H H (CHyPh ¥F¥F H F H OH H H
Vi-tle CH; H H  Ciondol3t Bt H F H OH H H
Vi-il-7 CH; H H CHCH,SCH: Bt H O F H OH H H
Vi-11-8 CH; * H ¥ Ft H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-12.

Ne R' R? R™ R® R R R* X v R Rf
Vi-i2-1 Bt H H H t H F H OH H H
Vi-12-2 Bt H H CH; Bt H F H OH H H
Vi-i2-3 Et H H CH(CH:): Bt H F H OH H H
Vi-i2-4 Et H H CHXCH{CH;): Et H F H OH H H
Vi-i2-5 Bt H H CHyPh Bt H F H OH H H

¥Vi-iz-6 Bt H H CHywmdol3-1 Et H F H OH H H
Vi-12-7 Bt H H CHCH:SCHs Et H F H OH H H
Vi-12-8 Et * H * Ft H F H OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Vi-13.

Ne R R’ R*® RP® R K B X Y R R
Vi-i3t pr H H H L 0 F H O H U
Vi-13-2 Pr H H CH; EE H F H OH H H
VI-13.3 pr H OH  CH(CH:), Et H F H OH H

H
Vi-13-4 pr H H CHCH((CH:): Et H F H OH H H
Vi-13-5 Ppr H H  CHyPh B H F H OH H H
Vi-13-6 Pr H H  CHyandol3wt Et H F H OH H H
Vi13-7 Pr H H CHCH:SCH: Et H F H OH H H
Vi-13-8 Pr * H ¥ B H F H OH H H

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table Vi-14.

Ne R! R* R® R® R* R R* X Y r’ R®
Vi-14-1 Bu H H H B H F H OH H H
Vi-14-2 Bu H H Ik Et H T H OH H H
Vi-14.3 Bu H H CHICH:): Et H F H OH H H
Vi-14-4 Bu H H CCHOHCH) ®E H F H OH H H
Vi-14-5 Bu H H CHPh B H F H OH H H
Vi-14-6 By H H CHyindol-3-vi Et H F H OH H H
Vi-14-7 Bu H H CHXCHSCH: E H F H OH H H
Vi-14-8 Bu * H * Bt H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-15.

Ne R' R’ R™ R® R R®F R* X Y R R
Vi-i5-1 Ph H H H Et H F H OH H H
Vi-i3-2 Ph H H (H, B H F H OHH H
Vi-i3-3 Ph H H CH(CH:) EE H F H OH H H
Vi-i%-4 Ph H H CHYCH(CH:;p, Et H F H OH H H
Vi-is%5 Ph H H CHePh Bt H F H OH H H
Vi-i56 Ph H H CHewmdol3wl Et H F H OH H H
VI-157 Ph H H CHCHSCH: EE H F H OH H H
Vi858 Ph * H ¢ Et H F H OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Vi-10.

Nz R! R* R* R® R R XY R ®
Vi-16-1 p-Me-Ph H H H EE H F H OH H H
Vi-16-2 p-Me-Ph H H CHs B H F H OH H H
Vi-16-3 p-Me-Ph H H  CH{CH:) ¥t H F H OH H H
VI-164 pMePh H H CHCH(CH, Bt H F H OH H H
Vi16-5 p-Me-Ph H H  CH.Ph FEH F H OH H H
Vi-16-6 p-Me-Ph H H  CHpmdol-3-yl Bt H F H OH H H
Vi-16-7 p-Me-Ph H H CHCH,SCH; Et H F H OH H H
Vi-16-8 p-MePh * H ¥ EE H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-17.

Ne R! R? R¥® R® R P R* X ¥ R Rr
Vi-17-1 pF-Ph H H H EE H F H OH H H
Vi-i7-2 p-F-Ph H H i B H F H OH H H
VEi-17-3 p-F-Ph H H CH(CH:) Fr H F H OH H H
Vi-i7-4 p-F-Ph H H CHCH(CH:p B H F H OH H H
Vi-17-5 p-F-Ph H H  CHoPh EE H F H OH H H
Vi-17-6 p-F-Ph H H CHe-indol-3-y1 Bt H F H OH H H
Vi-17-7 p-F-Ph H H  CHCHESCH; B H F H OH H H
Vi-17-8 p-F-Ph * H * B H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-18.

Ne R! R* R*™ R* R R° R X Y R’ Rf
Vi-18-1 p-Cl-Ph H H H B H ¥ H OH H H
Vi-18-2 p-Cl-Ph H H  CHs B H F H OH H H
Vi-18-3 p-Cl.Ph H H  CH(CH:), EE H F H OH H H
Vi-ig4 p-Cl-Ph H H CHLCH(CH:) Bt H F H OH H H
Vi-i18-5 p-Cl-Ph H H CHoPh EE H F H OH H H
Vi-18-6 p-Cl-Ph H H  Cib-mdol3wl Bt H F H OH H H
Vi-18-7 p-Cl-Ph H H  CipCHEsCH: Ef H F H OH H H
Vi-18-8 p-Cl-Ph * H * FE H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VIi-19.

Ne R! R* R® R® R" R° R* X Y ® K
Vi-19-1 p-Br-Ph H H H E H F H OH H H
Vi-19-2 p-Br-Ph H H CHs B H F H OH H H
VI-19-3 pBrPh H H CH(CH) Bt H F H OH H H
Vi-i94 p-Be-Ph H H CHCOH(CH:», B H O F H OH H OH
Vi19-5 p-Be-Ph H H  CHPh B H F H OH H H
Vi19-6 p-Br-Ph H H  CHemdol3] Et H F H OH H H
Vi-19-7 p-Br-Ph H H CH.CH,8CH; Et H F H OH H H
Vi-198 p-Br-Ph * H * FE H F H ¢0H H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-20.

Ne R! R* R*®™ R® RY R R X Y R’ R?
Vi20-1 pi-Ph H O HOH Et H F H OH H H
Vi-20-2 pI-Ph H O H  CHs EE H F H OH H H
VEi-20-3 p-I-Ph H H  CH(CHsp EE H F H OH H H
Vi-26-4 p-I-Ph H H CHCOH(CH:: Et H F H OH H H
Vi-20-5 p-I-Ph H H CHbPh Bt H F H OH #H H
Vi-20-6 p-I-Ph H H (Hpdndol-3-vl Et H F H OH H H
Vi-20-7 p-I-Ph H H  CHCHSCH; Ht H F H OH H H
Vi-20-8 p-I-Ph * H O * Et H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-21.

No R! R} R® R¥ R RP R® X Y R R
Vi-?2i-i CH; H H H Pr H F H OH H H
Vi-2i-2 CH; H H CH; Pr H F H OCGH H H
Vi-2i-3 CH; H H  CH{(CH:» Pr H F H OH H H
Vi2l-4 CH; H H  CHCH(CHy), P H F H OH H H
Vi-2i-5 CH: H H CH)Ph " H F H OH H H
Vi-2l6 Ci H B CHoemdol3vl Pr H F H OH H H
Vi-21-7 CHs H H CHCHLSCH; Pr H F H OH H H
Vi-2i-8 CHy; * H * Pr H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,
Table VI-22.

Nz R' RB* R¥ R® R R XY R R
Vi-22-t Bt H H H Pr H F #H OH H H
Vi-22-2 Bt H H (H; Pr H F H OH H H
vi-22-3 Bt H H  CH(CH:): Pr H F H OH H H
Vi-22-4 Bt H H CHCH(CH:): Pr H F H OH H H
Vi-22-5 Fr H H CHPh Pr H F H OH H H
Vi-22-6 kFt H H  CHyindol-3-y1 Pr H F H OH H H
Vi-22-7 Bt H H CHCHSCH:; Pr H F H OH H H
Vi-22-8 Et * H ¥ Pr H F #H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,
Table VI-23.

Ne R' R* R® R® YRR X Y R R
Vi-23t pr H H H Pr H F H OH H H
Vi-23-2 pr H H C(CH; Pr H F H OH H H
Vi-23-3 Pr H H  CH(CHy) P H F H OH H H
Vi234 Pr H H CHCH(CH:): P H F H OH H H
Vi-23-5 Pr H H CHPh Pr H F H OH H H
Vi23-6 Pr H H CHepindol3+v1 Pr H F H OH H H
Vi-23-7 Pr H H O CHCH.SCH: Pr H F H OH H H
Vi-23-8 ‘Pr * H ¥ PrH F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-24.

N RURRERE FRR X YRR
Vi-24-1 By H H H Pr H H OH H H
Vi-24-2 By H H (s Pr H F H OH H H
Vi-24-3 ‘Bu H H CH{CH;:, Pr H F H O H H
Vi244 By H H CHCH(CH:» Pr H F H OH H H
Vi-24-5 By H H CHobb Pr H F H OH H H
Vi-246 By H H CHe-indol-3-yi Pr H F H OH H H
Vi-24-7 Bu H H CHCHSCHs Pr H F H OH H H
Vi-24-8 By H = P’r H F H OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-25.

Ne R' R’ R® RY B R R X Y R’ R
Vi-2s-t Ph H O H O OH Pr H F H OH H H
Vi-25-2 Ph H H (H; ‘Pr H F H OH H H
Vi-25.3 Ph H H CH(CH:): ‘Pr H F H OH H H
Vi-25-4 Ph H H CHyCH(CH:):; P+ H F H OH H H
Vi-255 php H H CHyPh ‘Pr H F H OH H H
Vi-256 Ph H H  CHyandol-3%91 Pr H F H OH H H
Vi-257 Ph H H CHXCH,SCH; Pr H F H OH H H
Vi-25-8 Ph H * Pr H F H OH H H

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-20.

Ne R RTRE RS R R XY R R
Vi-26-1 pMePh H H H Pr H F H OH H H
Vi-26-2 p-Me-Ph H H Cih Pr H F H OH H H
Vi-26-3 pMePh H H CH(CH:) Pr H F H OH H H
Vi-26-4 p-Me-Ph H H  CHLCH(CH:) Pr H F H OH B H
Vi-26-5 p-Me-Ph H H CH:Ph Pr H F H OH H H
Vi-26-6 p-Me-Ph H H CHi-mdol3vl Pr H F H OH H H
Vi-26-7 p-Me-Ph H H  CH.CH.SCH; Pr H F H OH B H
Vi-26-8 p-Me-Ph * H ¥ "r H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-27.

No R! R R*¥ R® R R R* X Y R R
Vi-27-1 p-F-Ph H H H Pr H F H OH H H
Vi-27-2 p-F-Ph H H i Pr H F H OH H H
Vi-27-3 p-F-Ph H H CH(CHs» Pr H F H OH H H
VI274 pF-Ph H H CHCH(CH:, Pr H F H OH H H
Vi-27-5 p-F-Ph H H CHoPh Pr H F H OH H H
Vi-27-6 p-F-Ph H H  CHandol-3-yt Pr H F H OH H H
Vi-27-7 p-F-Ph H H  CHbCHERSCH, Pr H F H OH H H
Vi-27-8 p-F-Ph * H = " H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-28.

Nz R! R* R® R® R" R R X Y R’ R
Vi-28-1 p-Cl-Ph H H H Pr H F H OH H H
Vi-28-2 p-Cl-Ph H H CHs Pr H F H OH H H
Vi-28-3 p-Cl-Ph H H  CH(CHs) Pr H F H OH H H
Vi-28-4 p-Cl-Ph B H  CH.CH{(CHsk r H F H OH H H
Vi-28-5 p-Cl-Ph H H CHyPh Pr H F H OH H H
Vi-28-6 p-Cl-Ph H H  Ciy-ndol-3-vi Pr H F H OH H H
Vi-28-7 p-Cl-Ph H H CH:;CH;5CH; ’r H F H OH H H
Vi-28-8 p-Cl-Ph * H * Pr H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-29.

Ne R! R OR*® R® RY R RS X Y R R
Vi-29-1 pBr-Ph H H O H Pr H F H OH H H
Vi-29-2 p-Br-Ph H H (i Pr H F H OH H H
Vi-29-3 p-Br-Ph H H  CH{CHp Pr H F H OH H H
Vi-29-4 p-Be-Ph H H CHCHICH:) Pr H F H OH H H
Vi-29-5 p-Br-Ph H H CHPh Pr H F H OH H H
Vi-29-6 p-Br-Ph H H CHrindol3+l Pr H ¥ H OH H H
Vi-29-7 p-Br-Ph H H  CHCHSCH; Pr H F H OH H H
Vi-29-8 p-Br-Ph * H ¥ Pr H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-30,

Ne R! R R¥* R R R R®P. X ¥ R R
Vi-30-1 pJ-Ph H H H Pr 4 F H OH H H
Vi-30-2 p--Ph H #H G Pr 4 F H OH H H
Vi-30-3 p-I-Ph H O H o CH(CH:) Pr H F H OH H H
Vi-30-4 pI-Ph H H CHCH(CH:); P H F H OH H H
Vi-30-5 p-I-Ph H H  CH:Ph Pr H F H OH H H
Vi-30-6 p-l-Ph H H CHeindol-31 Pr H F H OH H H
Vi-30-7 p-f-Ph H H CHCHSCHs Pr H F H OH H H
Vi-30-8 p-I-Ph * H * Pr H F H OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Vi-31.

Ne R R’ R® R® R R R XY R R
Vi31-1 CH; H H H "By H F H OH H H
Vi312 CH; H H  CHs "By H F H OH H H
VI-31-3 CH; H H  CH(CH:: "By H F H OH H H
Vi34 CH;, H H CHCHCH), "By H F H OH H H
Vi31-5 CH, H H  CHPh "By H F H OH H H
Vi31-6 CH; H H  CHyindol31 "By H F H OH H H
Vi31-7 CH; H H CHCH.SCH; "By H F H OH H H
Vi-31-8 CH; * H ¢ "By H F H OH H H

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-32.

Ne R R R% R® B R X Y R B
Vi-32-f Bt H H H mmy H F H OH H H
Vi322 Bt H H (I gy H F H OH H H
VI-32-3 Bt H H  CH(CHs), "By H F H OH H H
Vi-324 Bt H H C(HCH(CH): "Bu H F H OH H H
VI32-5 Bt H H CHPh my H F H OH H H
Vi326 Bt H H CHeindol35l "By H F H OH H H
Vi-32-7 Ft H H CHCH.SCH: "By H F H OH H H
Vi-328 Bt * H ¢ "Ry H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-33.

Ne R' R? R™ R¥™ RY R R X Y R R
Vi-33-1 Ppr H H H "By H F H OH H H
Vi-33-2 ‘pr H O H (s "3y H F H OH H H
Vi-33-3 pr H H CH(CH:): "By H F H OH H H
¥i-33-4 pr H H CHXCH(CH:): "By H F H OH H H
Vi35 pr H H (HyPh "By H F H OH H H
VE33s Pr H H CHemdol3wd "By H F H OH H H
Vi-33-7 or H H CHCH:SCH: "Bu H F H OH H H
Vi-33-8 Pr H * "y H F H OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Vi-34.

Nz R' R* R*™ R¥ R* R® R X Y R ®
Vi-34-t By H H H "By H F H CH H H
Vi-34-2 ‘Bu H H (CH; g H F H OH H H
Vi-34-3 By H H CHCH): "y H F H OH H H
Vi-344 By H H CHCH(CH:ph "By H F H OH H H
Vi34-5 By H H CHPh My H O F H OH H H
Vi-34-6 By H H Choandol3-1 "Bu H F H OH H H
Vi-34-7 By H H CHCHSCH; "Bug H F H OH H H
Vi-34-8 By * H * "By H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,
Table VI-35.

Ne R R* R® R® R R R X Y R RS
Vi-35-1 Ph H H H "y H F H OH H H
Vi-35-2 Ph H H CHs "y H F H OH H H
Vi-35.3 Ph H H CH(CH:p a3y H F H OH H H
Vi-354 Ph H H CHCH(CH), "By H F H OH H H
Vi-35-5 ph H H CH:Ph gy H F H OH H H
Vi-35-6 Ph H H CHeindol-3wl "By H F H OH H H
Vi-35-7 Ph H H CHXCHSCH: "By H F H OH H H
vi-35-8 Ph * H ¥ "By H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-36.

N R RTRER® FRR X YTRR
Vi-36-1 p-Me-Ph H H H "By H F H OH H H
Vi-36-2 p-Me-Ph H H O "y H F H OH H H
Vi-36-3 p-Me-Ph H H  CH(CH:): ™y H F H OH H H
VI364 pMePh H H CHCHCH)p "By H F H OH H H
Vi-36-5 p-Me-Ph H H  CHuPh "Bu H F H OH H H
Vi-36-6 p-Me-Ph H H CHimdol3-yi "Bu H# F H OH H H
Vi-36-7 p-Me-Ph H H CHCHSCH; "By H F H OH H H
VI-36-8 p-MePh * H By H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-37.

Nz R! R? R* R® R R R X Y R R
Vi-37-1 p-F-Ph H H H "By H F H OH H H
Vi-37-2 p-F-Ph H H ik My H F H OH H H
VE37-3 p-F-Ph H H CH(CH:) "By H F H OH H H
Vi-37-4 p-F-Ph H H CHCH(ICH:): "By H F H OH H H
Vi37-5 pFPh H OH CHPh Mmy H OF H OH H H
Vi-37-6 p-F-Ph H O H  Chpsmdol-3yl "By H O OF H OH H H
Vi-37-7 p-F-Ph H H CHCHSCH; "Bu H F H OH H H
Vi-37-8 p-F-Ph * H * "Bue H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VI-38.

Ne R! R* R® R® R R R X Y R R
Vi38-1 pCl-Ph H H H "By H F H OH H H
Vi-38-2 p-Cl-Ph H H CH "By H F H OH H H
VI38.3 pClPh H H  CH(CHs), By H F H OH H H
Vi-38-4 p-Cl-Ph H H CHCHCH:)): "Bg H F H OH H H
Vi-38-5 p-Cl-Ph H H CiuPh By H F H OH H H
Vi-38-6 p-Cl-Ph H H CHindol-3l "By H F H OH H H
Vi-38-7 p-Cl-Ph H H CHCH:SCH: "By H F H OH H H
Vi-38-8 p-Cl-Ph * H ¢ "Bu H F H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-39.

N R RRERY R XY R R
Vi-39-1 p-Br-Ph H H H "By H H OH H H
Vi-39-2 p-Br-Ph H H CHs gy H F H OH H H
Vi-39-3 p-Br-Ph H H  CH({CH:) my H O F H OH H OH
Vi394 pBr-Ph H H CHCH(CH), By H F H OH H H
Vi-39-5 p-Br-Ph H H CH.Ph "By H F H OH H H
Vi-39-6 p-Br-Ph H H ChHeindol-31 "By H F H OH H H
Vi-39-7 p-Br-Ph H H CHCH:SCH: "By H F H OH H H
Vi-39-8 p-Br-Ph * H * "8y H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table Vi-40.

Nz R! R R®™ R® P K R X Y R’ R®
Vi-40-1 pJ-Ph H H H "y H F H OH H H
Vi-40-2 p.I-Ph H H O “Bu H F H OH H H
VE40-3 p-I-Ph H H  CH(CHsp “Bu H F H OH H H
VI-40-4 p-Ph H H  CHLCH(CHy), "By H F H OH H H
Vi-40-5 p-Ph H H  CHPh "By H ¥ H OH H H
Vi-40-6 p-i-Ph H H CHymdol-3-vl "By H ¥ H OH H H
Vi-40-7 p-i-Ph H H CHXCH:SCH; "By H F H OH H H
Vi-40-8 plPh * H * "By H F H OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table Vi-41.

Ne R! R* R® R® R R R X Y R R
Vi4i-i CHs H H H Bz H F ®H OH H H
Vidi-z2 CH; H H CH, Bz H F ©#H OoH H H
Vidi-3 CH; H H CH(CH:: Bz H F H OH H H
Vidl-4 CH; H H CHCH(CH):, Bz B F H OH H H
Vi-4i-5 (CH; H H (CHyPh Bz H F H OH H H
Vi-4i-6 (CH; H H CiHpondol3l Bz H F H OH H H
Vi-41-7 CH; H H CHXCH,SCH: Bz H F H OH H H
vVi-41-8 CH; * H ¥ Bz H F #H OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VI-42.

N RURRERE AR R X YRR
Vi-42-F Ft H H H Bz H F H OH H H
Vi42-2 Bt H H (CH; Bz H F H OH H H
Vid42-3 Bt H H CH{(CH:» Bz H F H OH H H
Vid2-4 Bt H H CHXCH{CH:;): Bxr H F H OH H H
Vi42-5 Bt H H CHPh Bz H F H OH H H
Vi-426 Bt H H CHemdol3wl Bz H F H OH H H
Vi42-7 Ft H H CHXCH:SCHs Bz H F H OH H H
Vi-42-8 Ft * H * Bz H F H OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,
Table VI-43.

Nz R' R* R™® R¥ R" R R* X Y R
Vidil pr H H H Bz H F H OH H H
Vid43-2 pr H H (i Bz H F H O0H H I%
Vi-43-3 Pr H H CH(CH,) Bz H F H OH H H
Vi-d3-4 Pr H H CHXCH({CH::, Bz H F H OH H H
Vi-43-5 pPr H H CHyPh Bz H F H OH H H
Vi-43-6 Pr H H CHyndol3vt Bz H F H OH H H
Vi-43-7 Pr H H CHCH:SCH: Bz H F H OH H H
Vi-43-8 Py * H ¥ Bz H F H OH H H
*R* and R joined together by (CHa)s to form five-membered ring.
Table Vi-44.

Ne R RY R® OR® Y R R X Y R R®
Vi44-1 By H H H Bz H F H O H H
Vi44-2 By H H CHs Bz H F H OH H H
Vi-d4-3 By H H  CH(CHs) Bz H F H OH H H
Vid4-4 By H H CHCHCH:)», Bz H F H OH H H
Vid4-3 By H H (CHPh Bz H F H OH H H
Vidd6 By H H CHp-indol3w+i Bz H F H OH H H
Vidd7 By H H CHCH.SCH;, Bz H F H OH H H
Vi-44-8 Py * H ¥ Bz H F H OH H H
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*R2 and R joined together by (CTz): to form five-membered ring.

Table VI-45.

2 R' R* R™ R" R R* R* X v R R
Vi43-1 Ph H H H Bz H H OH H H
Vi45-2 Ph H H CHs Bz H F H OH H H
Vid45-3 Ph H H CH(CH:p Bz H F H O H H
Vi454 Ph H H CHCH{CH:)» Bz H F H OH H H
Vi-45-5 Ph H H (HPh Bz H F H OH H H
Vi-45-6 Ph H H CHewmdol3v] Bz H F H OH H H
Vi45-7 Ph H H CHCH.SCH: Bz H F H OH H H
Vi-45-8 Ph * H % Bz H F H OH H H

*R? and R™ joined together by (CHa): to form five-membered ring.

Table VI-46.

No R R* R™ R® R" R R® X Y R R
Vi46-1 pMePh H H H B H F H OH H H
Vi46-2 p-Me-Ph H H Cih Bz H F H OH H H
Vi-46-3 p-Me-Ph H H CH(CH:) Bz H F H OH H H
Vi-46-4 p-Me-Ph H H CHXCH(CH;) Bz H F H OH H H
Vi-46-5 p-Me-Ph H H CH:Ph Bz H F H OH H H
Vi-46-6 p-Me-Ph H H CHemdol3yl Bz H F H OH H H
Vi-46-7 p-Me-Ph H H CHCOHEHSCH; Bz H F H OH H H
Vi-46-8 p-Me-Ph * H * Bz H F H OH H H
*R” and R joined together by (CHz)s to form five-membered ring.

Table VI-47.

No R R? R* R® R R R* X Y R R?
Vi-47-1 p-F-Ph H H H Bz H F H OH H H
Vi-47-2 p.F-Ph H H i Bz H F H OH H H
Vid7-3 p-F-Ph H H CH{CH:) Bz H F H OH H H
Vi-d74 p-F-Ph H H CHCH(CHsp» Bz H F H OH H H
Vi-47-5 p-F-Ph H H CHPh Bz H F ©#H OH H H
Vi-47-6 p-F-Ph H H C(Cibeindol3yl Bz H F H OH H H
Vi-47-7 p-F-Ph H H CHCHSCH;, Bz H F H OH H H
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Ne R R® R¥ RV R" RO R® X Y R OR®
Vi-47-8 pF-Ph * H * Bz H F H OH H H
*R? and R joined together by (CHa)s to form five-membered ring,

Table VI-48.

Ne R! RT R* RP® R R " X v K R
Vi-48-1 p-Cl-Ph H H H B H F H OH H H
Vi-48-2 p-Cl-Ph H H Cis Bz H F H OH H H
Vi-48-3 p-Cl-Ph H H CH(CH:) Bz H F H OH H H
Vi-484 p-Cl-Ph H H CH,CH{CH:), Bz H F H OH H H
Vi-48-5 p-Cl-Ph H H CH,Ph Bz H F #H OH H H
Vi-48-6 p-Cl-Ph H H CHpmdol3wt Bz H F o OH H H
Vi-48-7 p-Cl-Ph H H CHCHSCH: Bz H F o OH H H
Vi-48-8 p-Cl-Ph * H * 8z H F ©®H ¢OH H H
*R* and R joined together by (CHa)s to form five-membered ring.

Table VI-49.

Ne R! R} R® R¥ R B R X Y R’ R®
Vi-48-1 p-Be-Ph H H H B H F H OH H H
Vi-49-2 p-Br-Ph H H (i Bz H F H OH H H
Vi-49-3 p-Br-Ph H H CH(CH:) Bz H F H ¢H H H
Vi-494 p-Br-Ph H H CHCH(CH:): Bz H F H OH H H
Vi-49-5 p-Br-Ph H H CHPh Bz H F H OH H H
Vi49-6 p-Br-Ph H H  CHyindol31 Bz H F H OH H H
Vi49-7 p-Br-Ph H H CHCHS3CH; Bz H F H OH H H
¥i-49-8 p-Br-Ph * H % Bz H F H OH H H
*R* and R* joined together by (CHa)s to form five-membered ring.

Table VE-50.

Ne ®! R* R® R® B R R XY R’ R?
VE50-1 pi-Ph H H H B H F H OH H H
Vi-530-2 p-I-Ph H H (s Bz H F H OH H H
VI-50-3 pIPh H H  CH(CH) Bz H F H OH H H
Vi50-4 plPh H H CHCHCH). Bz H F H OH H H
Vi-30-5 p-J-Ph H H  CHyPb B H F H OH H H
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Ne R! R R® R® R" R R® ¥ ¥ R R

Vi-50-6 p-I-Ph H H CHeeindol-3-y1 Bz H F H OH H H

Vi50-7 pI-Ph H H  CHCHSCH; Bz H F H OH H H
Vi-56-8 p-I-Ph * H ¥ Bz H F H OH H H
*R? and R* joined together by (CHo ) to form five-membered ring.
RS
O
A%1]

Table VH-1.
Nz R R* R* R® R R R X Y R R R
Vil-i1 Ol H HH i, ¥ F H OH H H NiL
Vil-1-2 CH; H H CH; CHs H F H OH H H NH;
Vil-i-3 CH; H H CH(CH:)» CHi H F H OH H H NH
Vil-i-4 CH; H H CH:CH(CH;), CH: H F H OH H H N
Vil-i-s CH; H H  CH:Ph CHy H F H OH H H NH,
Vil-i-6 CH: H H CHemdol-3l CH: H F H OH H H NH,
Vil-1-7 CH: H H CHCHSCH: CHs H OF H OH H H O NH

Vil-i-8 CH: * H ¥ CHs H F H OH H H NH

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VIH-2.

Nz R' R* R® R® R" R R X Y R" R* R’
Vil-2-1 BE H H H CHs H F H OH H H NH:
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Ne R RF R® RP® R? R R X Y R R W
Vil-2-2 Bt H H CHs iy H F H O H H NH
Vil-2-3 Et H H CH(CH3), CH; H F H OH H H NH
Vil-2-4 Bt H H CHCH{(H:y), 4, H F H OH H H N
Vil-2-5 Bt H H CHPh CH;, H F H OH H H NH,
Vil-2-6 Bt H H CHp-indol3+1 H; H F H OH H H NH
Vil-2-7 Bt H H CH,CH,SCH; C¢H; H F H OH H H NH
Vil-2-8 Bt * H 0¥ CH; H F H OH H H NH:
*R? and R* joined together by (CHa): to form five-membered ring,

Table V-3

Ne R! R* R® R R RP R X Y R" R® R
Vil-3-1 pr H H H i H F H OH H H NH
VI-3-2 pr H H CHs Cth H F H OH H H NH
VIL-3-3 Pr H H  CH(CH:), CH: H F H OH H H N
Vil-3-4 pr H H CHCHCCHGy ¢ B OF H OH H H Nib
Vil-35 ‘pr H H CH:Ph CH: H F H OH H H NH
Vil-3-6 Pr H H  CHapsindol-3-! ¢H; H F H OH H H NH
VH-3-7 Pr H H CHCHSSCH; CHs H F H OH H H NH
Vil-3-8 Ppr * H ¥ CHy H F H GH H H NH
*R? and R joined together by (CHa): to form five-membered ring.

Table VH-4.

Ne R' RY R® R RY "R R XY R R F
Vil41 By H H H CH;: H F H OH H H NH
Vil-4-Z By H H CH; CH: H F H OH H H NH
Vil-4-3 By H H CH(H:): CH: H F H OH H H NH
Vil-4-4 By H H CHCH(CH:): CH: H F H OH H H N
Vil-4-5 "By H H CH:Ph CH:; H F H OH H H N
Vil-d-6 "By H H CHpdndol-3-y1 CH; H F H OH H H NH;
Vil-4-7 By H H CHXCH,SCH: CH; H F H OH H H NH:
Vil-4-8 By * H * CH; H F H OH H H NH

*R? and R joined together by (CH2)s to form five-membered ring.

Table VII-5.
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Ne R' R* R® R® R" R R X Y R R F

Vil-5-1 ph H H H CH; H F H OH H H NH
Vil-s-2 Ph H H CHs CH; H F H OH H H NH
Vil-5-3 Ph H H CH(CH) CH;: H F H OH H H NH
Vil-3-4 Ph H H CHCHICH): H; H F H OH H H NH
Vil-8-8 Ph H H CHPh {H, H F H OH H H NH
Vil-56 Ph H H CHyindol3-v1 H; H F H OH H H NH
VH-53-7 Ph H H CHCHSCH: CHs H OF H OH H H NH:
Vil-5-8 pPh * H ¥ CH: H F H OH H H NH

*R? and R joined together by (CHa): to form five-membered ring.

Table VII-6.

Ne R! R R™ R® R B R®* X Y PR R ¥

Vi-6-1 p-Me-Ph H H H CH: H F H OH H H N
Vil-6-2 p-Me-Ph H H C(H; CHs H F H OH H H N
Vil-6-3 p-Me-Ph H H  CH{CH:k s H F H CGH H H NH
Vi-6-4 p-Me-Ph H H CBCHOH:): L H F H OH H H N
Vil-6-5 p-Me-Ph H H CiHbPh CHs H F H OH H H NH
Vil-6-6 p-Me-Ph H H CHpeindol-3-y1 CHy H F H OH H H NH
Vil-6-7 p-Me-Ph H H CHCHSCHy CH: H O F H OH H H N

Vi-6-8 p-Me-Ph * H ¥ CHy H F H OH H H NH

*R? and R joined together by (CHa) to form five-membered ring.

Table VII-7.

Ne R R: R® R® R' R R XY R R K

Vil-7-1 p-F-Ph H H H CHs H F H OH H H NH
Vil-7-2  p-F-Ph H H CH; CHs H F H CGH H H NH
VH-7-3 p-F-Ph H H  CH(CH CHs H F H GH H H NH
Vil-7-4  pF-Ph H H CRCHICH): Ch H F H OH H H N
Vil-7-6  p-F-Ph H H  CH;Ph CH, H F H OH H H NH
Vil-7-7  p-F-Ph H H CHpeindol3-vl CH; H F H OH H H N

Vil-7-8  p-F-Ph H H CHOERSCH; CH; H O F H OH H H N
Vil-7-26 p-F-Ph * H * CH: H F H OH H H N

*R? and R joined together by (CH2)s to form five-membered ring.
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Table VII-&.

Ne R! R R*®* R® R* R R XY R R PR

Vil-8-1 p-Cl-Ph H H H CHs: H F H OH H H NH
Vil-8-2 p-Ci-Ph H H CHs CH: H F H OH H H N
Vil-8-3 p-Ci-Ph H H  CH({CH) CH: H F H OH H H NH;
Vil-8-4 p-Ci-Ph H H CHLH(CH;), CHs H F H OH H H N
Vil-8-5 p-Cl-Ph H H CH:Ph CH: H F H OH H H N
Vil-8-6 p-Cl-Ph H H  CHendol3wl CH: H F H OH H H N
ViE-8-7 p-Ci-PR H H  CHUHSCH: CHs H F OH OH H H N

Vil-8-8 p-Ci-Ph * H * CeH: H F H OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-9.

Ne R R R% R® R R R XY R RBPR
Vil-9-1 pBr-Ph H H H CH;, H F H OH O H Nk
VIL9-2 pBr-Ph H H CH; CH; H F H OH H H N
VIE9-3  p-Br-Ph H H CH(CH:) CH; H F H OH H H NH
VII-9-4 p-Br-Ph H H CHCH(CH:), CH; H F H OH H H NH;
Vil9-6  p-Br-Ph H H  CHPh CH, H F H OH H H NH
VIIS-7  p-Br-Ph H H  CHpeindol3y1 CHy H F H OH H H NH
Vil-9-8 pBr-Ph H H CHCHSCH, CH, H F H OH H H NH
Vil-9-20 p-BrPh * H * CH, H F H OH H H N

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-10

Ne R R*? R*® R® R R R XY R B PR

Vi-16-1 p-J-Ph H H H CHs H F H OH H H NH
Vil-16-2 p-I-Ph H H (i CH; H F H OH H H NH:
Vi-168-3 p-I-Ph H H CH{CH:) CH: H F H OH H H NH:
Vil-16-4 p-I-Ph H H CHCHCH:), CH: H F H OH H H N
Vil-16-3 p-[-Ph H H  CH:Ph CH: H F H OH H H N

Vil-10-6 p-I.Ph H H  CHeindol-3vi CH; H H OH H H NH
VI-16-7 p-l-Ph H O H CHCHSCH: CHs H O F H OH H H  NH
Vil-16-8 p-I-Ph * H ¥ CHs H F H OH H H NH

g

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-11L

N RERRERE R R XY &R
Vifl-1i-1 CH;, H H H Et H F H OH H H NH
Vil-1i-2 s H H  CH: EE H F H OH H H NH;
Vil-1i-3 CH; H H CH{CHi): FtE H F H OH H H NH:
Vil-13-4 CHy; H H CHCH{CHs), Et H F H OH H H NH
Vil-11-8 CH: H H CH:Ph EtE H F H OH H H NH
Vil-1i-6¢ CH: H H  CHpmndol3-wwl Bt H F H OH H H NH
VH-11-7 CH: H H CHCHSCH; Bt H F H OH H H Nib
Vil-1i-8 CH, * H * FtE H F H OH H H NH:
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VH-12.

Nz R} R* R®™ R® R" R R* X Y R R KR
Vil-i2-1 Et H H H B H F H OH H H NH
Vif-12-2 Et H H CHs EE H F H OH H H NH
Vil-12-3 Et H H CH(CH:): Et H F H OH H H NH
Vil-12-44 Bt H H CHXCH(CH:)y, Bt H F H OH H H NH
Vil-i2-8 Et H OH CH)Ph ¥ H F H OH H H NH
Vil-12-6 Bt H H CHeandol3i Bt H F H OH H H NH
Vil-12-7 Bt H H CHCH,SCH; Et H F H OH H H NH
Vil-12-8 Et * H % ¥t H F H OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-13.

Ne R R* R® R® B R R X Y R” R* R’
Vil-i3-1 pr H H H Et H F H OH H H NH
Vi-13-2 pr H H  CH; Et H F H OH H H NH
Vil-13-3 Pr H H  CH(CH;): Et H F H OH H H NH;
Vil-13-4 'Pr H H CCHCHCH:): B H F H OH H H NH
Vii-13-5 pr H H {HoPh Bt H F H OH H H NH;
Vil-13-6 Pr H H (Hs-indol-331 Et H F H OH H H NH;
Vil-13-7 Pr H H CHCH:SCH; Bt H F H OH H H NH:
Vil-13-8 pr * H ¥ B H F H OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-14.

No Rt R R R® RY R R* X Y R" R® R

3a
Vii- By H H H E H F H OH H H NH:
i4-1
Vil- By H H CHs Et H F H OH H H NH;
14-2
Vil- By H H CHCH» Et H F H OH H H NH
14-3
Vil By H H CHCH(CH), Bt H F  H OH H H N
14-4
Vil- Ba H H CHPh B H F H OH H H NH:
14-8
Yili- By H H CHemdol3wi Et H F H OH H H NH;
14-6
V- By H H CH,CHSCH; Et H F H OH H H NH;
14-7
Vii- By * H * Et H F H OH H H NH;
14-8
*R? and R* joined together by (CHa)s to form five-membered ring,
Table VH-15.
Ne RY OR* R® R® R RP R X Y R R® R
Vil-is-1 Ph H H O H B H F H OH H H NH:
Vii-is-2 Ph H H b Bt H F H OH H H NH
Viil-15-3 Ph H H CH(CH3)x Et H F H OH H H NH;
Vil-15-4 Ph H H C(CH(CH{CH:y Et H F H OH H H NH:
VH-15-5 ph H H CHyPh ¥ H F H OH H H NH;
Vil-15-6 Ph H H CH-indol-31 Bt H F H OH H H N
Vil-i15.7 Ph H H CHCH,SCH: Bt H F H OH H H NH:
Vil-15-8 Ph * H ¥ EE H F H OH H H NH
*R* and R joined together by (CHa): to form five-membered ring.
Table VH-16.
Ne R R? R*® RP R" R R X Y R R R
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Ne R R* R*® R R" "R R® X ¥ R g PR

Vil-16-1 p-Me-Ph H H I Et H F H OH H H NH
Vil-16-2 p-Me-Ph H H C(H: Bt H F H OH H H NH
Vil-16-3 p-Me-Ph H H CH{CH:: Et H F H OH H H NH:
Vil-16-4 p-Me-Ph H H CHCOHICH:) E H F H OH H H NH:
Vil-16-5 p-Me-Ph H H CH:Ph Et H F H OH H H NH

Vil-16-6 p-Me-Ph H H  CHpndol31 Bt H O F H OH H H NH
Vil-16-7 p-Me-Ph H H  CHCH.S8CH; Bt H F H OH H H NH
Vil-16-8 p-Me-Ph * H * Bt H F H OH H H NH

*R? and R joined together by (CHa): to form five-membered ring.

Table VI-17.

Ne R R R™ R® R R® R® X Y PR R P

Vi-17-1 p-F-Ph H H H FEt H F H OH H H NH
Vil-17-2 p-F-Ph H H CH; Bt H F H OH H H NH
Vil-17-3 p-F-Ph H H CH(CH) Et H F H OH H H NH
Vi-17-4 p-F-Ph H H CHCH(CH:): Bt H O F H OH H H N
Vil-17-5 p-F-Ph H H  CH:Ph Et H F H OH H H NH
Vil-17-6 p-F-Ph H H CHesindol-3-y1 Bt H F H OH H H NH
Vil-17-7 p-F-Ph H H  CHCHELSCH; Bt H OF H OH H H N
VH-17-8 p-F-Ph ¥ H ¥ B H F H OH H H NH

*R? and R joined together by (CHa) to form five-membered ring.

Table VII-18

]

Ne R R R® ORT R B° R® X v R RY R’

Vi-18-1 p-Cl-Ph H H H Et H F H OH H H NH
Vi-18-2 p-Cl-Ph H H CHs Ft H F H OH H H NH
VH-18-3 p-Cl-Ph H H  CH(CHs)p Bt H F H OH H H NH
Vil-18-4 p-Cl-Ph H H CHACH(CH), Bt H F H OH H H N
Vil-18-5 p-Cl-Ph H H  CH:Ph Bt H F H OH H H NH
Vil-18-6 p-Cl-Ph H H  CHyindol-3-1 Bt H F H OH H H NH;

Q
=

Vil-18-7 p-Cl-Ph H H  CHOCHSCH: H H OH H H NH
Vil-18-8 p-Cl-Ph * H ¢ Ft H F H OH H H NH

*R? and R joined together by (CH2)s to form five-membered ring.
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Table VII-19.

Ne R! RY R Rp® R" " RR X Y R R PR
Vil-18-1 p-Br-Ph H H H ¥t H F H OH H H NH
VI-19-2 p-Br-Ph H H CH; Ft H F H OH H H NH
VI-19-3 p-Br-Ph H H CH({CH:) Ft H F H OH H H NH
Vil-194 p-Br-Ph H H CHCH(CH:» Et H F H OH H H NH:
Vil-19-3 p-Br-Ph H H CHibh £ft H F H OH H H NH
Vil-19-6 p-Br-Ph H H  CHpdindol-3t Et H F H OH H H NH

VI-19-7 pBr-Ph H H  CHCHESCH; Et H F H OH H H N
Vil-19-8 p-Br-Ph * H * EEH F H OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VIi-20.

Ne R' R* R®™ R® R" R R* XY R R PR

Vil-26-1 p-l-Ph H H H EEH F H OH H H N
Vil-20-2 p-I-Ph H H Cis Ft H F H OH H H N
VH-28-3 p-I-Ph H H CH(CH:)» Ft H F H OH H H NH
Vil-26-4 p-I-Ph H H CHCH(CH:p B H F H OH H H N
VH-28-5 ploPh HOH O CHPh Bt H F H OH H H NH
Vil-28-6 pel-Ph M H CHpmdod-3-yi Bt H O OF H OH H H N,

s

Vil-26-7 p-l-Ph H H  CHXH,SCH; B H F H OH H NH,
Vil-26-8 p-I-Ph * H ¥ Et H F H OH H H N

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-21

Ne R R* R® R® R" " R®* X Y R p»* R

Vil-2i-1 s H H O H Pr H F H OH H H NH
Vii-2i-2 CH; H H ik Pr H F H OH H H NH:
Vil-21-3 CHs H H CH(CHs) Pr H F H OH H H NH
VII-21-4 CH: H H CHCH(H;), Pr H F H OH H H NH:
VH-21-5 CH: H H CHPh Pr H F H OH H H NH
Vil-2t6 CHs H H  (Ho-ndol3-1 Pr H F H OH H H NH;
Vil-21-7 CH: H H  CH,CH,SCH; Pr H F H OH H H NH
Vil-21-8 CH; ¥ H % r H F H OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-22.

N RURRE RE FRR XY R ER
Vil-22-1 Ft H H H Pr H F H OH H H NH
Vil-223-2 Bt H H Pr H F H OH H H NH;
Vil-22-3 Er H H  CH(CH:): Pr H F H OH H H NH
Vifl-22-4 Bt H H CHCH{CH:)», Pr H F H OH H H NH:
Vii-22-8 Et H H  CH)Ph Pr H F H OH H H NH
Vii-22-¢ Bt H H CHoemndol3wi P H O F H OH H H N
Vil-22-7 Bt H OH CHCHSCH:; Pr H F H OH H H N
Vil-22-8 Et * H * Pr H F H OH H H NH
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VH-23.

Nz R} R* R%® R® R" "R R® X Y R rR® R®
ViIl-23-1 pr H O H O OH Pr 1 F H OH H H NH;
Vi-23-2 pr H H CH; Pr H F H OH H H NH
Vil-23-3 pr H H CH((CH:) Pr H F H OH H H NH:
Vil-234 pr H H CHCHICH:): Pr H F H OH H H NH
Vii-235 pr H H CHPh Pr H F H OH H H NH;
Vil-23-6 Pr H H  CHyindol3-yl Pr H F H OH H H NH
Vil-23-7 Pr H H CHCH,SCH; Pr H F H OH H H NH
Vil-23-8 pr Y H ¥ Pr H F H OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-24.

Ne RYOR* R® R RY RS R X Y R R ®°
Vil-24-1 By H H H Pr H F #H OH H H NH:
Vil-24-2 By H H C(H; Pr H F H O0H H H NH
Vil-24-3 By H H CH((H:), Pr H F H OH H H NH
Vil-24-4 By H H CHXCH(CH:): Pr H F H OH H H NH
Vii-24-5 By H H CHPh Pr H F H OH H H NH
VI-24-6 By H H CHsindol3yl Pr H F H OH H H N
Vil-24-7 By H H CHCH.SCH: Pr H F H OH H H NH
Vil-24-8 By * H ¥ Pr H F H OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-25.

(%]

N RURRE R FRTE NV TR R R
Vil-25-1 Ph H H H Pr H F H OH H H NH;
Vi-25-2 P H H O Pr H F H OH H H NH;
Vil-25-3 ph H H  CH(CH3)p Pr H F H OH H H NH
Vil-25-4 Ph H H CH.CH(CH:;» Pr H F H OH H H NH:
Vi[-25-5 Ph H H CHPh Pr H F H OH H H NH
ViI-25-6 Ph H H  CHeindol3v] Pr H F H OH H H NH
VI-25-7 Ph H H CHCHSCH: Pr H F H OH H H N
Vil-25-8 PhH * H % ’Pr H F H OH H H N

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VH-26.

Nz R R? R* RY R" R RR X Y R R* R
Vil-26-1 p-Me-Ph H H H Pr H F H OH H H NH;
Vil-26-2 p-Me-Ph H H CH; Pr H F H OH H H NH;
VH-26-3 p-Me-Ph H H CH(CH:): r H F H OH H H NH,
Vil-26-4 p-Me-Ph H H CHCH(CH:) P’r H F H OH H H NH;
Vil-26-5 p-Me-Ph H H CH:Ph Pr H F H OH H H NH
Vil-26-6 p-Me-Ph H H  CHp-indol-3-yi Pr H F H OH H H NH
Vil-26-7 p-Me-Ph H H  CH.CH,SCH; Pr H F H OH H H N
Vil-26-8 p-Me-Ph * H * Pr H F H OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-27.

Ne R R* R™ R® R R R* X Y R” R® R’
Vil-27-1 p-F-Ph H H H P’r H F H OH H H NH:
Vil-27-2 p-F-Ph H H (s Pr H F H O H H NH:
Vil-27-3 p-F-Ph H H CH(CH:) Pr H F H OH H H NH
Vil-27-4 p-F-Ph H H CHCHCH:) "r H F H OH H H NH
ViE-27-3 p-F-Ph H O H CiPh Pr H F H OH H H NH
Vil-27-6 p-F-Ph H H  CH:-indoi-3-y1 Pr H F H OH H H N
Vil-27-7 p-F-Ph H H  CHCH.SCH; Pr H F H OH H H NH
Vil-27-8 p-F-Ph * H ¥ Pr H F H OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-28.

Ne R! R* R™ R® R" "R R* X ¥ R R PF

Vii-28-1 p-Cl-Ph H H H r H F H OH H H N
Vil-28-2 p-Cl-Ph H H  CHs Pr 4 F H OH H H Nib
Vil-28-3 p-Cl-Ph H H  CH{CH:) P H F H OH H H N
Vil-284 p-Cl-Ph H H CHXHCHy), Pr H F H OH H H NH:
Vil-28-8 p-Cl-Ph H H CH:Ph Pr H F H OH H H NH:
VH-28-6 p-Cl-Ph H H  CHeindodb3-1 Pr H F H OH H H N
Vi-28-7 p-Cl-Ph H H CHCHSCH:s Pr H F H OH H H NH
Vii-28-8 p-Cl-Ph * H * ’r H F H OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VIi-29.

(%]

Nz R R? R* R® R R RPR XY R R R
Vil-29-1 p-Br-Ph H H H Pr H F H OH H H NH
Vil-29-2 p-Br-Ph B H Cif Pr H F H OH H H NH
VH-29-3 p-Br-Ph H H CH(CH:» Pr H F H OH H H NH
Vil-23-4 p-Be-Ph H H CHCH{CH:)p Pr H F H OH H H NH
Vi-29-5 p-BrPh H H  CHPh Pr H F H OH H H NH
Vi-29-6 p-Br-Ph H H  CHpandel-3-yi Pr H F H OH H H NH;
Vii-28-7 p-Br-Ph H H  CH,CH,SCH; Pr H F H OH H H NH
Vil-29-8 p-Br-Ph * H * Pr H F H OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-30.

Ne R R* R®™ R® B R OR OX Y R R R
Vil-36-1 p-J-Ph H H H Pr H F H OH H H N
Vil-36-2 p-I-Ph H H (i Pr H F H OH H H N
VI-30-3 p-I-Ph H H CH(CH:) Pr H F H OH H H NH
Vil-36-4 p-I-Ph H H  CHCH(CH:) Pr H F H OH H H NH
Vi-30-3 p-[-Ph H H  CH:Ph Pr H F H OH H H NH;
Vil-30-6 p-I.Ph H H CHeindol3wi Pr H F H OH H H NH
VIL-36-7 p-l-Ph H H CHCH,SCH; Pr H F H OH H H NH

Vil-36-8 p-I-Ph * H ¥ e H F H OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-31.

Ne R'  R* R® R® R" R R* X Y R R*FR

ViR-3i-1 CHs H H H "By H F H OH H H NH
Vil-3i1-2 CHs H H  CH: "By H F H OH H H NH
Vil-31-3 CH; H H  CH(CH:): “By H F H OH H H NH,
Vil-314 CHy H H CHCH((Hs;) *"Bu H F H OH H H N
Vil-31-3 CH: H H CH:Ph "By H F H OH H H NH
ViIl-3i-6 CH: H H  ChHe-mdol-3-yl "By H O F H OH H H NH

Vil-31-7 CH: H O H CH:CHE:SBCH; "By H OF H OH H H NH
Vi-31-8 CH, * H ¢ "By H F H OH H H NH

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-32.

(%]

Nz R} R* R®™ R® R R R X Y R R* R
Vil-32-1 Et H H H My H F H OH H H Nib
Vil-32-2 Et H H CHs “Bu H F H OH H H NiL
Vil-32-3 FEr H H  CH(CH:): “Ry H F H OH H H NH:
Vil-32-4 Bt H H CHEYCHCH:y, "By H F H OH H H NH
Vil-32-8 Et H OH O CH)Ph By H F H CH H H NH
Vil-32-6 Bt H H CHyandob3-i "By H F H OH H H NH:
Vi-32-7 Bt H H O CHCH,SCH; "Bu H F H OH H H NH
Vil-32-8 Et * H % My H F H OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-33.

Ne R R* R® R® P R R X Y R R* R
Vil-ds-1 pr H H O H By HOF H OH H H N
Vi-33-2 pr H H CH; By H F H OH H H N
Vil-33-3 Pr H H  CH(CH;): "Bu H F H OH H H NH;
VIl-33-4 pr H H CHXCHICH:: "By H F H OH H H NH;
V335 pr H O H  CHPh my H F H OH H H NH;
Vil-33-6 pr H H CHindol-3i "By H F H OH H H NH»
Vii-33-7 pr H H  CH,CH,SCH; "By H F H OH H H NH
Vil-33-8 Pr * H ¥ By H F H OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-34.

Ne R' R? R®™ R¥ R RR R XY R R PR

Vil-34-1 By H H O H "By H F H OH H H NH
Vil-34-2 Bg H H  CHs "By H F H OH H H NH
Vil-34-3 By H H CH((CH:)» "By H F H OH H H NH
Vii-344 By H H CHUCH{CH:): "By H F H OH H H NH:
Vi-34-3 By H H CHyPh "By H F H OH H H NH:
VH-346 By H H CHemdol3-yl "By H F H OH H H NH:
Vil-34-7 'Bu H H CHLCHSCH: "Bu H O F H OH H H N
Vil-34-8 Bu * H f "By H F H OH H H NH:

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VII-35.

Ne RT R’ R® R R R R X Y R R R
ViI-351 Ph H H H "By 0 F H OH H H NI
VII-35-2 Ph H H CH; "By H F H OH H H N,
VIE-353 Ph H H  CH(CH:). "By H F H OH H H NH,
VIl-35-4 Ph H H CHCH(CH):. "Bu H F H OH H H NH
VII-355 ph H H  CHPh "By H F H OH H H NH,
Vil-35-6 Ph H H CHyeindol3vl "By H F H OH H H NH;
Vil-357 Ph H H CHCHSCH; "By H F H OH H H N
Vil-35-8 Ph * H ¥ By H F H OH H H NH

(%]

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VIi-30.

Ne R R* R¥ R R* R R X v R R P

Vil-36-1 p-Me-Ph H H H "By H F H OH H H N
Vil-36-2 p-Me-Ph H H (i "By H F H OH H H N
Vil-36-3 p-Me-Ph H H CH{CH:;): By H F H OH H H NH
Vil-36-4 p-Me-Ph H H CHCHCH:) "Bu H F H OH H H N
ViE-36-3 p-Me-Ph H H  CH:Ph "By H F H OH H H N
Vil-36-6 p-Me-Ph H H CHs-indol-3-yi "Bu H F H OH H H Nib
Vil-36-7 p-Me-Ph H H  CHCH:S8CH; "By H F H OH H H NH

Vil-36-8 p-Me-Ph * H ¥ “By H F H OH H H NH

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-37.

Ne R! R* R™ R¥ R R R X Y R R PR

Vi-37-1 p-F-Ph H H H "By H F H OH H H NH;
Vil-37-2 p-F-Ph H H CH; "By H F H OH H H NH
Vil-37-3 p-F-Ph H H CH(CH:) "By H F H OH H H NH:
Vil-37-4 p-F-Ph H H CHCH(CH:) "By H F H OH H H NH
Vil-37-8 p-F-Ph H H CHPh "By H F H OH H H NH:
Vil-37-6 p-F-Ph H H  Cihandol3wl "By H F H OH H H N
VI-37-7 pF-Ph H O OH O CHERCHSCH:, “Bu H O F H OH H H N

Vil-37-8 p-F-Ph * H * "By H F H OH H H NH:

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VIi-38.

(%]

Ne R R* R® RY Ri R R* X Y rORY R
Vil-38-1 p-Cl-Ph H H H "y H F H OH H H N,
Vil-38-2 p-Cl-Ph H H CH; "By H F H OH H H NH;
Vil-38-3 p-Cl-Ph H H CH{CH;), "By H F H OH H H NH;
Vil-38-4 p-Cl-Ph H H CHXCH((H;), "By H F H O0H H H NH
Vi385 pCl-Ph H OH O CH:Ph My H F H OH H H NH;
Vil-38-6 p-Cl-Ph H H  CHemdol-3-vl "By H F H OH H H NH;
Vil-38-7 p-Cl-Ph H H CHXCH)SCH; "By H F H OH H H N
ViI-388 p-Cl.Ph * H * "By H F H OH H H NH
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VII-39.

Ne R R? R* R® 24 R R X Y R R ®»
Vil-39-1 p-Br-Ph H H H Ry H F H OH H H NH:
Vil-3%-2 p-Br-Ph H H (i By H F H OH H H N
Vil-33-3 p-Br-Ph H H CH{CH:)» By H F H OH H H NH
Vil-39-4 p-Br-Ph H H CHCH(CH:y, "Bu H F H OH H H NH:
VII-39-5 p-Br-Ph H H CH,;Ph my H F H OH H H N
VH-39-6 p-Br-Ph H H CHo-indol-3vl "By H F H OH H H NH
VI-39-7 p-Br-Ph H H CHCHSCH; "By H O F H OH H H NH
Vil-39-8 p-Br-Ph * H * "Ry H F H OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-40,

N RETRORE RS R XY TRR R
Vil-46-1 p-I-Ph H H H "y H F H OH H H NH:
Vil-40-2 p-I-Ph H H CiH gy H F H OH H H NH:
Vil-40-3 p-I-Ph H H  CH(CH;s) gy H F H OH H H NH:
Vil-48-4 p-i-Ph H H CHCH{CH;p "By H F H OH H H NH
Vil-40-2 p-I-Ph H H CHPh "By H F H OH H H NH
Vil-40-¢ p-l-Ph H H CHemdol3yt "By H F H OH H H NH
Vi-46-7 p-l-Ph H O H O CHECHERSCH: "By H F H OH H H N
Vil-46.8 pIPh * H * "By H F H OH H H N
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VH-41.

Nz R R R R® R R R X Y R R R
Vil-4i-1 CHs H H H Bz H F H CH H H NH;
Vil-4i-2 CH; H H CH; Bz H F H OH H H NH
Vil-41-3 CH, H H CH(CH;) Bz H F H OH H H NH
Vil-4i-4 CH; H H CH,CH(CH;) Bz H F H OH H H NH
Vil-4t-5 CH; H H CH,Ph Bz H F H OH H H NH;
Vil-4i-6 CH: H H CHeemdol3+vl Bz H F H OH H H NH
Vil-41-7 CH;, H H CHXCHSCH; B H F H OH H H NH;
Vil-41-8 CH:, * H * Bz H F H OH H H NH:
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VH-42.

Ne R R* R® R® kY R R X Y R R R
Vil-42-1 Et H H H Bz H F H CGH H H NH:
Vil42-2 Et H H (i Bz H F H CGH H H N
Vil-42-3 Et H H CH(CH:): Bz H F H OGH H H NH
Vil-42-4 Bt H H CH(HCH:)» Bz H F H OH H H N
VH-42-5 Bt H H (HPh B H F H OH H H NH
Vil-42-6 Bt H H ((Hsvndol3wi Bz H F H OH H H NH
Vil-42-7 Bt H H CH,CH,SCH: Bz H F H OH H H NH
Vil-42-8 Et * H ¥ Bz H F H OH H H NH:

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-43.

N R' R* R® R® RY RR RR XY R R R
Vil-43-1 pr H H H Bz H F H CH H H NH
Vil-43-2 pr H H  CHs Bz H F H OH H H NH
Vil-43-3 pr H H CH(CH:), Bz H F H OH H H NH
Vil434 'Pr H H CHXCH{(H;, Bz H F H OH H H NH:
ViH-435 Pr H H CHPh Bz H F H 04 H H N
VH-43-6 pr H H (Heindol31 Bz H F H OH H H N
Vil-43-7 'pr H H CHCHSCH: B H F H OH H H NH
Vil-43-8 Pr * H ¥ B2 H F H OH H H NH
*R* and R™ joined together by (CHz)s to form five-membered ring.

Table Vii-44,

MNe R' R* R®™ R® R RO R X Y R” R® R’
ViH-44-1 Bu H H H B H F H OH H H N
Vil-44-2 By H H CiH Bz H F H OH H H NH
Vil-44-3 By H H CH(CH3) Bz H F H OH H H N
Vil-44-4 By H H CHCH(CH:;p Bz H F H OH H H NH
Vil-44-83 By H H CHPh Bz H F H OH H H NH
Vil-44-6 By H H CHymdol-3l Bz H F H OH H H NH:
Vil-44-7 By H H CHX(H,SCH: Bz H F H ¢OH H H NH:
Vii-44-8 By * H * Bz H F H OH H H NH
*R? and R* joined together by (CHz)s to form five-membered ring,

Table ViI-45.

MNe R' R R® R® R* R R X Y rRORY R
Vil-43-1 Ph H H H B H F H CH H H NH
Vil-45-2 Ph H H CH; Bz H F H OH H H NH
Vil-45.3 Ph H H  CH(CH:). Bz H F H OH H H N
Vil-45-4 Ph H H CHCOHCH:), Bz H F H OH H H NH;
Vil45-% Ph H H CHPh Bz H F H OH H H NH;
Vil-45-¢ Ph H H CHoedndol3wl Bz H F H OH H H NH;
Vil-45-7 Ph H H CHXHSCH; Bz H F H OH H H N
Vil-45-8 Ph * H * Bz H F H OH H H NH
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*R2 and R joined together by (CTz): to form five-membered ring.

Table VH-46.

B R! R* R RP R R R* X ¥ R R R
Vil-46-1 p-Me-Ph H H H Bz H F H OH H H N
Vi-46-2 p-Me-Ph H H CHs B H F H OH H H N
Vil-46-3 p-Me-Ph H H CH(CH:): Bz H F H OH H H N
Vi-46-4 p-Me-Ph H H CHCH(CH:» Bz H F H OH H H N
Vil-46-5 p-Me-Ph H H CHLPh Bz H F H CH H H N
VII-46-6 p-Me-Ph H H CHpeindol3-yt Bz H F H OH H H NH
Vil-46-7 p-Me-Ph H H CHCHSCH: Bz H F H OH H H NH

Vil-46-8 p-Me-Ph * H ¥ Bz H F H OH H H NH

*R? and R™ joined together by (CHa): to form five-membered ring.

Table VII-47.

Ne R’ R> R™ R® R" R" R® XY R R'FK
VH-47-1 p-F-Ph H H H Bz H F H OH H H NH
VH-47-2 p-F-Ph H H CH: Bz H F H OH H H NH
Vil-47-3 p-F-Ph H H CH(CH:), Bz H F H OH H H NH
VH-47-4 p-F-Ph H H CH:CH(CHs: Bz H H OH H H NH;
Vil-47-5 p-F-Ph H H CHPb Bz H H OH H H NH

Vi-47-6 p-F-Ph H H Chh-ndol-3-y1 Bz H
Vil-47-7 p-F-Ph H H CIRCHRSCH:; Bz H
Vil-47-8 p-F-Ph * H ¢ Bz H

H OH H H NH
H OH H H NH
H OH H H NH:

> B 3 B o B o

(%]

*R” and R joined together by (CHz)s to form five-membered ring.

Table VIi-48.

No R RT RY RV R R R X Y R R R
Vil-48-1 p-Cl-Ph H H H Bz H F H OH H H NH
Vil-48-2 p-Cl-Ph H H CH; Bz H F H OH H H Nk
ViI-48-3 p-Cl.Ph H H  CH(CH:) Bz H F H OH H H N
VH-484 p-Cl-Ph H H CHXCHCH::, Bz H F H OH H H N
VH-48-5 p-Cl-Ph H H CH:Ph Bz H F H OH H H N
Vil-48-6 p-Cl-Ph H H CHeindol341 Bz H F H OH H H N
Vil-48-7 p-Cl.Ph H H CHCH,SCH: Bz H F H OH H H NH

2980901-1

Gilead Exhibit 2023
PGR2023-00046 - Page 00211



(]

Docket No. 60137.0034USU1

Ne R R* R® RP R R R X Y RO R R
Vil-48-8 p-Cl-Ph * H * Bz H F H OH H H N
*R? and R joined together by (CHa)s to form five-membered ring,

Table VI-49,

Ne R R? R® R® R P R X Y R R W
Vil-49-1 p-Br-Ph H H H Bz H F H OH H H NH;
Vil-49-2 p-Br-Ph H H G Bz H F H OH H H NH
Vil-49-3 p-Br-Ph H H  CH(CH:) Bz H F H OH H H N
Vil-49-4 p-Br-Ph H H CHCOH(CH:), Bz H F H OH H H NH;
Vil-49-5 p-Br-Ph H H CH:Ph Bz H F H OH H H NH:
Vil-49-6 p-Br-Ph H H CHp-ndel3l Bxr H F H OH H H N
Vil-49-7 p-Br-Ph H H CHCOHSCH; Bz # F H OH H H N
Vil-49-8 p-Br-Ph * H * B H F H OH H H N
*R* and R joined together by (CHa)s to form five-membered ring.

Table VI1-50,

Ne R R? R® R® R B R X Y R’ R R
Vil-5¢-1 p-I-Ph H H H Bz H F H OH H NH:
VEH-30-2 p-l-Ph H OH CHs Bz H F H OH H H NH
Vi-30-3 p-I.Ph H H  CH(CHs) Bz H F H OH H H NH
Vil-530-4 pIPh H H CHCH(CHs: Bz H F H OH H H NH
Vi-56-8 p-I-Ph H B CHPh Bz H F H OH H H NH
ViH-56-6 pl-Ph H H  CHyndol3yl Bz H F H OH H H NH
Vi-56-7 pf-Ph H H  CHCHSCHs Bz H F H OH H H NH
Vil-56-8 p-i-Ph * H * Bz H F H OH H H NH:

*R* and R* joined together by (CHa)s to form five-membered ring.
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9]
RS
NH
Rb o
Ra
CO,R
VI
Table VII-1.
Mo R! R? R¥ R® R* R R X Y R Rt
Vilk-i-1 CH; H H H CH: H (Hy OH OH H H
Vili-1-2 CH:; H H (OH; CH: H CH; OH OH H H
Vill-1-3 CHy H H  CH{CHs» CH; H CHy OH OH H H
Vil-1-4 CHs H H CHCH(CH:) CH; H CH; OH OH H H
VEii-1-3 CHs H H CHpPh (Hs H CH: OH OH H H
VHI-1-6 CHs H H CHpy-indol-3-y1 CHy H CHy OH OH H H
VIR-1-7 CHs H O H O CHCHSCHs CHs H O CH: OH OH H OH
Vill-1-8 CH; * H % Cikb H Ci:; OH OH H H
*R? and R joined together by (CHz)s to form five-membered ring,
Table VIH-2.
Mo R' R* R* R® R* R R X Y R Rf
Vili-2-t Bt H H H CH, H CH; O OH H H
Vill-2-2 Bt H H (s CH; H CH; OH OH H H
Vili-2-3 Bt H H CH(CH:) CH: H CH; OH OH H H
Vili-24 Bt H H CHCH({CHsp CH: H CH; OH OH H H
Vifli-2-3 Bt H H CH:Ph CH; H CH; OH OH H H
Vill-2-6 Bt H H CHemdol3wt CH: H CH:; OH OH H H
VHE-2-7 Bt H H CHCHSCH: CH: H CH; OH OB H H
Vik-2-8 Et * H % CH: H (H; OH OH H H

*R? and R joined together by (CHa) to form five-membered ring.
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Table VII-3.

N R RRER® FERTX YRR
Vili-3-1 P+ H H H CH, H (CH; OH OH H H
Vili-3-2 pr H H (OHs CH; H O OH OH H H
Vifi-3-3 Pr H H CH{CH:h CH; H CH, OH OH H H
Vili-34 Pr H H CHCH({CH:p CH; H CH; OH OH H H
Vill-3-3 'P¢ H H CHyPh CHy H CH: OH OH H H
VHE3-6 Pr H H CHo-ndol3-1 CHy H CH: OH OH H H
VHE37 pr H H CHCHSCH; CHs H CH; OH OH H H
VL3-8 Pr * H CHy H CH; OH OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VHI-4.

Nz B R R® R® R? R X Y R' R
Vill-4-1 By H H H Ci; H CH: OH OH H H
Vill-4-2 By H H CH; CH;: H CH: OH OH H H
VHEL43 By H H  CHCH), CH, H CH: OH OH H H
Vili-4-4 'By H H CHXCH({(CH;y, CH:; H (CH: OH OH H H
VilE4-5 By H H  CH:Ph CHy H CH; OH OH H H
Vill-46 By H H CHemdol-3wl CH: H CH; OH OH H H
Vili-4-7 ‘By H H (HCHSCH; (€H; H CH: OH OH H H
Vill-4-8 By * H ¥ CH; H CH: OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-5.

Ne R R* R® R® Rr? RO X Y R R
Vili-s1 Ph H H H CH: H CH; OH OH H H
Vill-32 Ph H H CH; CH; H CH; OH OH H H
VIE-53 Ph H H  CH(CH:). (H; H CH; OH OH H H
VIIL-54 Ph H H CHCHCH), C(H: H CH, OH OH H H
VHIE-5-3 Ph H H CH:Ph CH: H CH; OH OH H H
ViE-5-6¢ Ph H H (Heeindol-3+l CH: H (CH; OH OH H H
Vili-3-7 Ph H H CH(CH,SCHy CH: H (CH; OH OH H H
Vili-5-3 Ph * H ¥ CHs: H CH; OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIH-6.

Ne R! R? R% R® R R R X Y R®R R
Vill-6-1 p-Me-Ph H H H CH; H CHy OH OCH H H
Vill-6-2 p-Me-Ph H H CHs CH; H (H; OH OH H H
Vill-6-3 p-Me-Ph H H CH(CH) CH: H CH; OH OH H H
Vili-6-4 p-Me-Ph H H  CHCH(CH:) CH: H CH; OH OH H H
Vili-6-5 p-Me-Ph H H  CHoPh CH: H CHs OH GH H H

Vill-6-6 p-Me-Ph H H Cibh-mdol-3wl CHs H CHs OH OH H H
ViE6-7 p-Me-Ph H H CibCHsCH: CH; H G OH OH H OH
Vill-6-8 p-Me-Ph * H * CHs H CHy OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-7.

(%]

Nz R! R* R™ R® R R° R® X Y B R
Vill-7-1  p-F-Ph H H H Ct; H ¢H; OH OH H H

Vill-7-2  p-F-Ph H H (i CH: H (H; OH OH H H

VHE-7-3  p-F-Ph H H CH(CHs): CH;: H (CH; OH OCH H H

VHET4  p-F-Ph H OH  CHCH(CH;): CH: H CH; OH OH H H

VHE-7-6  p-F-Ph H H  CHPh CH: H (CH; O OH H H

ViHET-7  p-F-Ph H H  CHyandob-3-yi CH; H CH; OH OH H H

Vill-7-8 p-F-Ph H H CHXCHSCH; CH; H CH; OH OH H H

VIilI-7-28 p-F-Ph * H * CH; H CH; OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-&.

Ne R’ R? R R® R? R X Y R’ R?
ViE81 p-Cl-Ph H H H CH: H s OH OH H H

Vili-8-2 p-Cl-Ph H H (i CH; H CH; OH OH H H

ViE-8-3 p-Cl.Ph H H CH(CH:)p CH; H CH: OH OH H H

Vili-83-4 p-Cl-Ph H H CHLCHCH:)p CH; H CH: OH OH H H

Vi8-8 p-Cl-Ph H H  CihPh CH; H CH: OH OH H H

VilE-8-6 p-Cl-Ph H H  Che-indol-3y1 CH: H CH; OH OH H H

VHLE-7 p-Cl-Ph H H CHCOHSCH:; CH: H CHs OH OH H H

Vill-8-8 p-Cl-Ph * H * CH: H CH; OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VII-9.

Ne R! R* R*™ R¥ R R R X Y R R
VHI-9-1 p-Br-Ph H H H CH: H CH: ¢H OH H H
Vili-9-2  p-Br-Ph H H CH; CH; H CH; OH OH H H
Vill-9-3  p-Br-Ph H H  CH(CH:) CHs H (CH; OH OH H H
Vili-94  p-Br-Ph H H CHXOH(CH:)»: CH; H CH; OH OH H H
Vili-9-6  p-Br-Ph H H CHoPh CHs H CHs OH OH H H

VHIE-S-7 p-BrPh H H CiHondob3yl CHs H CH: OH OH H H
VIE9-8 p-BrPh H H CHCESCH O H CH: OH OH H H
Vill-9-28 p-Br-Ph * H CH: H CHy OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VII-10.

Ne R RT R* R® R R X Y R R
VII-10-1 pflPh H H H CH; H CH, OH OH H H
VIIE10-2 plPh H H CH; CH; H CH; OH OH H H
VIE-10-3 plPh H H  CHCH)): CH; H (H; OH OH H H
VHE10-4 pIPh H H CHOCHCH), CH, H CH, OH OH H H
VI8 plPh H H  CHPh CH; H CH, OH OH H H

ViHE6 pl-Ph H H Chpeindol-3y1 CH; H O CHy OH OH H H

(%]

VIE1-7 p-1-Ph H H CHCHSCH; CH; H CHs OH OH H H
Vill-1¢-8 p-I-Ph * H * CHs: H CH; OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-11.

Ne R! R* R* R® R OR® R X Y R’ RF
Vifll-1i-t CH- H H O H EE H CH;s CH OH H H
Vili-ii-2 CH; H H (i, Bt H CH: OH OH H H
V113 CH; H H  CH(CHa). Bt H CH: OH OH H H
Vii-i1-4 CH; H H C(CHCH(CH;)», Et H CH: OH OH H H
VHE-11-8 CH; H H  (H;Ph Et H CH; OH OH H H
Vill-il-6e CH; H H (CHeindol3wi Bt H CH:; OH OH H H
Vili-i1-7 CH: H H CH(H,SCH: Bt H (CH:; OH OH H H
Vili-11-8 CHz * H ¥ Bt H CH; OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-12.

Ne R' R* R*®* R R* " R* X Y R R
Vill-12-1 Bt H H H Et H CH:; OH OH H H
Vili-12-2 BB H B CHs Et H CH: OH OH H H
Vill-12-3 Bt H H CH(CH:): EtE H CH;: OH OH H H
Vili-i24 Bt H H CHCH(H:)p HE H CHy OH OH H H
Vifi-12-5 Bt H H CH:Ph Et H CHs OH OH H H

Vill-12-6 Bt H H CHendol3wl Et H CHs OH OH H H
VilR12-7 Et H H CHCHSCH: Et H CH: OH OH H H
Vili-12-8 Et * H ¥ Et H CH: OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-13.

(%]

Ne R R R® R® R* R° R® X Y R RS
Vill-i3-1 pr H H H EE H CH: OH CH H H
ViE-13-2 pr H H CH; Bt H CH: OH OH H H
VIE13-3 pr H H  CH(CH:) Ft H CH: OH OH H H
VHE134 Pr H H CHOH(CHy), Er H CH: OH OH H H
VHE-13-5 pr H H  CH,Ph B H CHy OH OH H H
Vilk13-6 Pr H H CHymdol-3-+1 Bt H CH; OH OH H H
VilE-13-7 Pr H H CHCH,SCH; Et H (CH; OH OH H H
VIlL13-8 pr * H O+ Bt H CH: OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,
Table VHI-14.
Ne R R> R® R® RY R R® X Y R’ R?
Vill-i4-1 By H H H HEt H CHy, OH OH H H
Vill-14-2 By H H CH; Bt H CH, OH OH H H
Vili-14-3 By H H CH{CH: ) Ft H CH, OH OH H H
Vii-14-4 "By H H CH,CH{CH:», Et H CH; OH OH H H
Viii-14-5 By H H CH,Ph Et H CH; OH OH H H
Vili-i4-6 By H H CHy-indol-3-w1  Et H CH; OH OH H H
Vili-14-7 By H H CH,CHLSCH;, Et H CH: OH OH H H
Viii-14-8 By * H * Et H CH: OH OH H H
*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-15,

Ne R' R* R®™ R® R R R* X Y R R
Vill-i5-1 Ph H H H Et H CH; OH OH H H
Vili-15-2 ph H H CH; Et H CH: OH OH H H
VIIR153 ph H H  CH({CH:): Et H CH; OH OH H H
Vili-i54 pPh H H CHCH({(H;p Et H (CH; OH OH H H
Vili-138 Ph H H CH:Ph Et H €4 OH OH H H

Vill-156 Ph H H  CHindol3-vl Bt H CH; OH OH H H
VIIR1S-7 Ph H H CHCHSCH: Et H CH:s OH OH H H
Vii-is-8 Ph * H % Et H ¢H: OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VIi-16.

Ne R R? R® R R " B X Y R K
Viil-16-1 p-Me-Ph H H H B H CH OH OH H H
Vill-16-2 p-Me-Ph H H CHs Et H CH; OH OH H H
VHI-16-3 p-Me-Ph H H CH({CH:): Et H CH; OH OH H H
Vii-16-4 p-Me-Ph H H  CHCHCH;): B H CH; OH OH H H
Vili-16-5 p-Me-Ph H H  CH)Ph Bt H CH: OH OH H H

Vili-16-6 p-Me-Ph H H  ChHpndol-3-yt Et H CH; OH OH H H

(%]

Vill-16-7 p-Me-Ph H H CHCH,SCH; Et H CH; OH OH H H
Vill-16-8 p-Me-Ph * H % B H CH; OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-17.

Ne R! R* R¥ R™ YRS ORS X Y R’ R
VHE17-1 pF-Ph H H H Bt H CH: OH OH H H
Vili-17-2 p-F-Ph H H (i Bt H CH; O OH H H
VIlI-17-3 p-F-Ph H H  CH(CHy), Fe H CH, OH OH H H
Vili-17-4 p-F-Ph H H CHCHCH:: B H CH OH OH H H
ViE-17-8 p-F-Ph H H  CHPh Bt H CH; OH OH H H
Vill-17-6 p-F-Ph H H Chyindol-341 Et H CH: OH OH H H
VHEIT7-7 p-F-Ph H H CHCH:SCHs Bt H CH: OH OH H H
Vill-17-8 p-F-Ph * H * Ft H CH: OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-18.

Ne R! R* R*®* R® R* " R®* X Y R R
VHI-18-1 p-Cl-Ph H H H Bt H CH; OH OH H H
Vili-18-2 p-Cl-Ph H H O B H C OH OH H OH
Vill-18-3 p-Ci-Ph H H CH(CH:) Bt H CHy OH OH H H
Vili-i84 p-Cl-Ph H H CHCH(CH:), kE H CH: OH OH H H
Vili-18-5 p-Cl-Ph H H CH:Ph Et H CH: OH OH H H

Vili-18-6 p-Cl-Ph H H  CHemdol3wl Et H CH: OH OH H H
VHE18-7 p-ClPh H H O CGLCH.SCH: Bt H CH: CGH OH H H
Vill-18-8 p-Cl-Ph * H * EE H CH; 6 O0H H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-19.

(%]

Ne R R* R® R¥® R* R® RS X Y R R
ViI-13-1 p-Be-Ph H H H Bt H i OH OH H H
Vii-12-2 p-Br-Ph H H CH; Bt H CH;, OH OH H H
VHI-18-3 p-Br-Ph H H CH(CH:): Et H CH; OH OH H H
Vili-19-4 p-Br-Ph H H CHyCH(CH:) Et H CH; OH OH H H
VHIE-19-5 p-Br-Ph H H  CHPh Et H CH; OH OH H H
V196 p-Br-Ph H H  CHyandol3-y Bt H Oz OH OH H H
Vil-18-7 p-Br-Ph H H CHCH:8CH; Et H CH: OH OH H H
Vill-13-8 p-Br-Ph * H ¥ Ft H CH: OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VIII-20.

Ne R R? R RY R* R° R X Y R RE
ViHE20-1 pi-Ph H H H Bt H CHs OH OH H H
Vili-28-2 p-I-Ph H H I Bt H CHy OH OH H H
Vili-26-3 p-1-Ph H H CH{CH:): Fr H CH; OH OH H H
VilE-20-4 p-I-Ph H H CHCOH{CH:)p Et H CH: OH OH H H
VIL-28-5 p-I-Ph H H CH;Ph Et H CH; OH OH H H

VilE-20-6 p-I-Ph H H  CHs-indol-3-yl Et H CH; OH OH H H
VL2287 p-I-Ph H H CHCHSCH; Bt H O CHy OH OH H H
Vill-28-8 p-I-Ph * H ¥ EE H CH; OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-21.

Ne R R> R* R® R* R RS X Y R” R®
Vifi-21-1 CH. H H H Pr H CH; OH OH H H
Vifi-21-2 CH: H H  (Hs Pr H CH; OH OH H H
Vili-21-3 CH; H H  CH({CH:»n Pr H CH; OH OH H H
Vill-21-4 CH; H H CHCH(CH;), Pr H CH: OH OH H H
Vifi-21-s CHs H H  CH:Ph Pr H CH: OH OH H H
Viii-21-6 CHs H H  CHeendol3-vb Pr H CH: OH OH H H
VHE-21-7 CH: H H O CHCHLSCH: Pr H CHs OH OH H H
Vili-21-8 CH, * H Pr H CH, OH OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VHI-22.

Ne R R* R® R® R* R® R° X Y R’ R
VilE-22-1 Bt H H H Pr H CHy OH OH H H
Vili-22-2 Bt H H (i Pr H CHy OH OH H H
Vii-223 Et H H CH{CH:p Pr H CH: OH OH H H
Vil§-22-.4 Bt H H CHCH{CH), Pr H (CHy OH OH H H
Vifi-22-8 E+r H H  CH:Ph Pr H CH: OH OH H H
VilR-22-6 Et H H CHe-imdol31 Pr H CH: OH OH H H
Vili-22-7 Bt H H (HCHSCH; Pr H CH; OH OH H H
Vili-22-8 Bt * H % Pr H CH: OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-23.

Ne R R* R® RP® R* R RS X Y R” R?
Vill-23-1 pr H H H Pr H CH; OH OH H H
ViIE-23-2 pr H H CH; Pr H CH: OH OH H H
VIE23-3 Pr H H  CH(CH:p Pr H CH; OH OH H H
VIE-23-4 Pr H H CHCH(CH:):, Pr H CH: OH OH H H
VIIE23-8 pr H H CH:Ph Pr H CH: OH OH H H
Vili-23-6 Pr H H (CHrxindol-3w1 Pr H CH: OH OH H H
V237 Pr H H (HCH.SCH: Pr H CH: OH OH H H
VilE-23-8 pr ¥ H F Pr H CHy OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-24.

N RRTRY R FRR XY RR
Vill-24-1 By H H H Pr H CH; OH OH H H
Vill-24-2 By H H (s Pr H CH; OH OH H H
Vili-24-3 By H H CH{CH:) Pr H CH; OH OH H H
Vifi-24-4 By H H CHXOH(CHs) Pr H CH; OH OH H H
Vili-24-5 By H H CHPh Pr H CH: OH OH H #H
Vili-24-6 ‘Bu H H CHemdol3wi Pr H CH: OH OH H H
VHI-24-7 ‘Bu H H CHCHSCH:y Pr H (CH; OH OH H H
Vili-24-8 By * H * Pr H (H; OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VHI-25.

Nz R} R* R® R® R R® R® X Y R’ R
Vill-251 ph H H H Pr H CH; OH OH H H
Vili-25-2 ph H H CHs Pr H CH: OH OH H H
Vili-25-3 Ph H H CH(CH:p Pr H CH; OH OH H H
VII-254 Ph H H CHCH(CH), Pr H CH: OH OH H H
VHE-25-3 ph H H  CHPh Pr H CH; OH OH H H
Vili-25-6 Ph H H  CHyindol-3+l Pr H CHy OH OH H H
VHEZS7 Ph H H CHCH,SCH; Pr H (H; OH OH H H
Vili-25-8 pp * H % Pr H CH; OH OH H H

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-26.

Ne R! R* R¥ R® R* R® R® X Y R’ R®
Vill-26-1 p-MePh H H H Pr H CH. OH OH H H
Vili-26-2 p-Me-Ph H H (CH ‘P’r H CH: OH OH H H
ViE-26-3 p-Me-Ph H H CH({(H:p ‘Pr H CH; OH OH H H
Vili-26-4 p-Me-Ph H H CHCH{CH:) P H CH, OH OH H H
ViE-26-3 p-Me-Ph H H CibPh Pr H CH; OH OH H H
Vill-26-6 p-Me-Ph H H  CHs-indol-31 Pr H CH; OH OH H H
VIEL-26-7 p-Me-Ph H H  CHCHSCH: 'Pr H CH; OH OH H H
Vill-26-8 p-Me-Ph * H % r H CH: OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-27.

Ne R! R* R*™ R¥ R R R X Y R R®
ViL-27-1 p-F-Ph H H H Pr H CH; OH OH H H
Vill-27-2 p-F-Ph H H (i Pr H CH; OH OH H H
Vill-27-3 p-F-Ph H H CH(CH;) Pe H CH; OH OH H H
Vili-27-4 p-F-Ph H H CHCH(CH:), 'Pr H CH: OH OH H H
Vili-27-5 p-F-Ph H H CHoPh Pr H CH: OH OH H H

VHE27-6 p-F-Ph H H  CHeindol-3-yi Pe H CH: OH OH H H
VHE27-7 p-F-Ph H H CHCHSCH; Pr H CH: OH OH H H
Vili-27-8 p-F-Ph * H * Pr H CH; OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-28.

Ne R R* R* R® R" R R* X Y R R
Vill-28-1 p-Cl-Ph H H H Pr H CH; OH OH H H
Vill-28-2 p-Cl-Ph H H (i Pr H CH; OH OH H H
VHE-28-3 p-Ci-Ph H H  CH{CH:)p Pr H CH; OH OH H H
VIIE-284 p-Ci-Ph H H CHCH(CH:), Pr H CH; OH OH H H
VHIE-285 p-Cl-Ph H O H CHyPh Pr H CH; OH OH H H

VilE-28-6 p-Cl-Ph H H CHpwmdol-3-yl Pr M CH; OH OH H H

(%]

Vill-28-7 p-Ch-Ph H H CHCH,SCH; Pr H CH; OH OH H H

Vill-28-8 p-Cl-Ph * H * Pr H CH:; OH OH H H

*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-29.

Ne R! R* R¥ R® R* R R® X Y R
ViE-28-1 p-Br-Ph H H H Pr H CHy OH OH H H

Vili-29-2 p-Br-Ph H H (H; Pr H CHy; OH OH H H

ViE-29-3 p-Br-Ph H H CH(CH:): Pr H CH; OH OH H H

Vili-29-4 p-Br-Ph H H  CHCH(CH:) "r H CH; OH OH H H

VEIE-29-3 p-Br-Ph H H CHPh Pr H CH; OH OH H H

VIIE-29-6 p-Br-Ph H H CHi-indol3-1 Pr H CH; OH OH H H
VHE-29-7 p-Br-Ph H H CH:CH:8CH; Pr H CH: OH OH H H
Vill-28-8 p-Be-Ph * H ¥ Pr H CH: OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-30,

N RRRYORE R XV R R
VHI-38-1 p-I-Ph H H H r H CH; OH OH H #H
Vill-30-2 p-I-Ph H H (s PTr H CH; OH CH H H
Vill-30-3 p-I-Ph H H CH{CH;) Pr H (H; OH CH H H
Vili-36-4 p-1-Ph H H CHLOH(CH:p Pr H CH; OH OH H H
Vili-36-S p-I-Ph H H CHoPh Pr H CH; OH OH H H
Vil-38-6 p-1-Ph H H  CHoemdol34t Pr H CHs OH OH H H
VHEI-7 pi-Ph H H CHRCHESCHs P H G OH OH H H
Vill-38-8 p-IPh * H ¢ Pr H CHy OH OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VHI-31.

Nz R! R* R* R® Y R R X Y R R
Vill-3i-1 CHs H H O H "Bu H CH: OH OH H H
Vifli-31-2 CH; H H CHs "y H CH: OH OH H H
VHE313 CH; H H  CH(CH:): My H CH: OH OH H H
Vili-31-4 CH; H H C(CHXCH(CH:), "By H CH: OH OH H H
VIIE31-8 CH; H O H  CHPh my H CHy OH OH H O H
Vi3l CH; H H  CHeeindol-3-yl "By H CH; OH OH H H
ViHE3L-7 CH; H H CH(CH,SCH: By H CH; OH OH H H
Vili-31-8 CH, * H * By H CH: OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-32.

Ne R R* R® R® R* R RS X Y R R
Vili-32-1 Bt H H H "By H CH; OH OH H H
Vili-32-2 Et H H CH; By H (CH; CH O0H H H
Viii-32-3 Et H H CH(CH:) "By H (H; OH OH H H
VHE32-4 Bt H H CHCH(CH) "By H (H; OH OH H H
VHE-32-5 Bt H H (CH:Ph "By H CH; OH OH H H
ViiE-32-6 Et H H CHsindol3+i By H CHs OH OH H H
VilE32-7 Bt H H CHXCHSCH: "By H CH; OH OH H H
Vili-32-8 Bt * H ¥ "y H CH: OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-33.

N RRRYRE FRR X TVTRR
VIE-33-1 Pr H H H "y H CH; OH OH H H
Vill-33-2 pr H H O "By H CH; OH OH H H
Vili-33-3 Pr H H CH(CH:» "y H H; OH OH H H
Vifi-33-4 Pr H H CHCH(CHs); "By H CH; OH OH H H
Vili-33-5 Pr H H CH:Ph Bu H CH; OH OH H H
V336 Pr H H CHeindoi-31 "By H CHs OH OH H H
VIE337 pr H H  CHCHSCH; "By H CH, OH OH H H
VIE33-8 pr * H "By H CH, OH OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VHI-34

Nz R’ R* R® R® R¥* R R X Y R R
Vill-34-1 Bu H H H My H CHs OH OH H H
Vill-342 By H H (i By H CH: OH OH H H
Vill-34-3 By H H CH({(Hs): “By H (CH: OH OH H H
ViE-34-4 By H H CHCHICH::, "By H CH; OH OH H H
V343 By H H  CHPh By H CH; OH OH H H
VilE-34-6 Bu H H  (CHymdol3l "By H CHy OH OH H H
VilE-34-7 By H H CHXCH)NCH; "By H CH; OH OH H H
Vili-34-8 By * H * iy H CH: OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-35.

Ne R' R* R®™ R® rRY R RS X Y R’ R
Vili-35-1 ph H H H "By H CH: OH OH H H
ViIl-352 ph H H CH; "By H CH; OH OH H H
VIE-35-3 Ph H H  CH(CH:p "By H CH; OH OH H H
Vili-35-4 Ph H H CHXCH(CH:: "By H CH; OH OH H H
VHE35-5 Ph H H CHPh "By H CH; OH OH H H
VilE-35-6 Ph H H (H.-indol-3-+1 "By H CH: OH OH H H
VilE357 Ph H H (CHOCHSCH; "By H CH; OH OH H H
Vill-35-8 Ph * H % "By H CH: OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-36.

N R RI R p® R RETRS % v RS
VHIE-36-1 p-Me-Ph H H H "By H CH; OH OH H H
Vil-36-2 p-Me-Ph H H  CH; "By H CH; OH OH H H
VHIE-36-3 p-Me-Ph H H  CH(CHs) "By H CH; OH OH H H
VHE36-4 p-Me-Ph H H CHCH(CH:; "Bu H CH; OH OH H H
VHIE-36-5 p-Me-Ph H H  CHiPh "By H CH: OH OH H H

Vili-36-6 p-Me-Ph H H  CHemdol3wl "By H CH; OH OH H H
VIIE36-7 p-Me-Ph H H CHCHSCH: "By H (H; OH OH H H
Vill-36-8 p-MePh * H = By H CH; OH OH H H

*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VI-37.

Ne R RT R¥ R® R R R X ¥ R’
VII-37-1 p-F-Ph H H H gy H CH; OH OH H H
VIl-37-2 p-F-Ph H H  CH; gy H CH: OH OH H H
VIIL-37-3 p-F-Ph H H  CH(CHs): "By H CH, OH OH H H
VHE37-4 pP-Ph H H CHCH(CH). “Bu H CH; OH OH H H
VIIE37-5 p-F-Ph H OH CHPh "By H CH, OH OH H H

V376 p-F-Ph H H  CHyandob3-yI "By H CH; OH OH H H

(%]

VIlE-37-7 p-F-Ph H H CHCH:SCH; "Bu H CH; OH OH H H
Vill-37-8 p-F-Ph * H * iy H CHs OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-38.

Ne R! R? R* R® r* R R X Y R R
VHE38-1 p-Cl-Ph H H H "By H CHz OH OH H H
Vili-38-2 p-Ci-Ph H H (b "By H CH: OH OH H H
VHE-38-3 p-CI-Ph H H  CH({CH:p "By H CH; OH OH H H
Vili-38-4 p-Ci-Ph H H CHLCHICH) "Bu H CHy OH OH H H
VIE38-3 p-Cl-Ph H H  CHoPh "y H CH; OH OH H H
VilE-38-6 p-Cl.Ph H H CHeindol3+1 "By H CH; OH OH H H
VHEL3ZT p-Cl-Ph H H O CHCHSCH: "By H CH: OH OH H H
Vill-38-8 p-CI-Ph * H * "By H CH: OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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Table VIII-39.

N R RRERY RRR X YRR
VHI-33-1 p-Br-Ph H H H "Bu H CH; OH OH H H
Vili-39-2 p-Br-Ph H H CH; "By H CH OH OH H H
Vill-39-3 p-Br-Ph H H  CH(CH:) "By H CH; OH OH H H
Vili-3%-4 p-Br-Ph H H CHOHCH:p, "By H CH; OH OH H H
Vili-39-5 p-Br-Ph H H CHoPh "By H CH: OH OH H R
Vil-39-6 p-Br-Ph H H CiHo-ndob3-yl "By H CH; OH OH H H
VHE3S-7 p-BrPh H H  CHRCRSCHs "By H CH; OH OH H H
ViE-33-8 p-Br-Ph * H "Bu H CH; OH ¢OH H H
*R? and R’ joined together by ((Ha): to form five-membered ring,

Table VHI-40

Nz R! R? R* R R R K X Y R' R
Viil-48-1 p-1-Ph H H H "By H CH: OH OH H H
Vill-40-2 p-I-Ph H H C(Hs My H CH; OH OH H H
VHE-40-3 p-I-Ph H H  CH{CH:): "y H CH: OH OH H H
Vili-46-4 p-I-Ph H H CHCHCH:)p "By H CHs OH OH H H
VHI-48-5 p-Ph H H  CHPh Ry HOCHy, OH OH H O OH
Viid#-6 pl-Ph H H  Chpeindol-3-y1 "By H CHy OH OH H H
Vill-48-7 p-1-Ph H H CHCHSCH; "Bu H CH; OH OH H H
Vill-4¢-8 p-I-Ph * H * "By H CH; OH OH H H
*R? and R* joined together by (CHa)s to form five-membered ring,

Table VHI-41.

Ne R! R* R* R® R* R R® X Y R’ R?
Vill-4i-1 CHs H H H B H CHsy OH OH H H
Vili-41-2 CH; H H (i, Bz H Ci;, OH OH H H
VHE41-3 CHs H H  CH(CH:) Bz H CH; OH OH H H
Vili-41-4 CH;s H H CHXCH(CH:», Bz H CH: OH OH H H
VHE-41-3 CH; H H (H;Ph Bz H CH: OH OH H H
Vili-4i-6 CH; H H (CHe-indol3wl Bz H CH: OH OH H H
Vili-41-7 CH: H H C(CH(H,SCH:; Bz H CH; OH OH H H
Vili-41-8 CHz * H ¥ Rz H CH; OH OH H H

*R* and R joined together by (CHa): to form five-membered ring.
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