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Pharmaceutical Excipients, 6th edition, American Pharmacists Association,
2009) P B GG AR o BRIS | FT LA €L FE SR A BR Ao AR AL AL . B A A T
T L., s its . Bl kR, AR EATAHE R, RER
Fo A—RFEHRTEF, AESHABERFARE, SIFEA D IRHA,

B A M OIEE R T AL & paAk, SE0IREYH . ZAEHT
ASAZ ] ZH XA, JF BT VG 25 S AUS N Jm 69 AT 75 ik &0 X 25 ok
QIR FHER S (P, AATHLEHRABAE)E RSB F LT
ORI N £ B0y o IEA ST VSR B R B IR AR IR ] K 4w A 4G
BARBH A RAE DG mBEFRES, RE, wREE, BB RH45
H AR A=BL 77 i@ % 7T YA & {Remington: The Science and Practice of Pharmacy, 21st
Edition, Lippincott Wiliams and Wilkins, Philadelphia, Pa., 2006.) 4%
2,

AT OIRSHA AT AR AL ST AAB BRI FEEE, &
HERRTRE, DRIAAF, EHRSHAACTEG TR £E—ADFRET
P, KANTFeH MMM EMT R F.

AN TEO BB SO e — R EZA A LN TSR 5 E5T
Hxasdh, ARHF LTI BI R AR L CiesT M. &8 EHEARD
LA ST AR ESTRIPL T HGEMAB X, F AT oRE AN, e,
STRARIE R L AR . KRR GEBEFIR, ToEckh KR4, LR, K
FRBIE . BEREN . BT 2 IRAE B A 4540 T DUARSE AR Ay AT
H & Al ST T A R B S, XA AT A S —H R F MR
R, SAEHEEF. ARM ., HERAGER, AERETogHH. SHFHE
ARG R F T LT MBI R A FRTIE L4y, TERARER T A
Fleg A = o X RS T ARG R AR, sk R RSB . L. 5L
HE—REW, RBEARTEA LT, RGN, BRI R FlAFo i i
R, e BRI RAFRBR; A5EF, FlletfE R, MBHESR, . AKX
Friafaik; AiEimghl, Pl g, MEBRRE L. hH A TUAELALRE,
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i Bl H

RAFTABHE C4HRKER, SEMRENR, YIERE T HIE P65 EFR
M, MmREE R KM FEMER . Flde, TR G428 B2 ot At
B, ko AR IS B H i BS  AAS BE H ik ES .

ST VA G B £ A VA F AT AL GG B R 569 T IARIE TR BR 69 6
TIRFE A G T KB, Blde, E—RREFTEF, BTAXRLHGH
AT AB AL 1 £ 1000 mg ¢ ERMR, ZERMBMES L 5@8e925%
IO R BLR] . A RFEHR TR, BHF LTI & EaS
892y 5% E 2 O5%(EF T F).

B—EFHTEF, E—ATKRP, @A THREHLARLHF LT
X ENBESM RO ST AT RSN R FGAN . B, mEEM, A
—ANTTE, A RKRPALSBGM ST S AR a(Flde, ME . AR
RYA KPR B 5 AR RACE W50 TT . I 3B i 46 25 6944 18 75 P Ak 5
BRI F . L B, A—NF @, ALFRGEMT T H, AF&. #
BERO SR ra(Pl4e, B, LRI IER) AN SRS RNF L
S T A 3R B B A B a9 AAT 8 B M AR 09 R 69 KT o

Bz Ry, LG mSMAT ALK,

RNFriL QRN Tregibdn, REALF LT thmbdhesE—

MR 2, AT VAR I KATUR 0 T Rk &, Blde i@ il S
R EEL B F LT, 677 IR A/ R M BAR R L, &K
Hilit 5 RS

BF—ANTrE, RLRET ANTFHLEMENE R LT EFHERD
Rik, TEFE MR ECTEERGE LB P L CEE RS LA WEE
B, RFANTWSM XLy —Ah ),

TG T LART 256975 X R AR AR EE RS 0 HC6EL
545 XA Al o
V. £H&E

RN TFFeGie o4 (B LALFAR B &M R 5 VLR L E ST AFETT Y
BT R G, SEMERAEOIR. BB, B, B (840 ki
ET) . FA. MiEAmI (BT, WAESN. #RES. LA, BA.
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i A B

FHAARREIN) Fo FTIAEFE R, KRG EZTREMA FlAriE 2 H R ™
T RIPFTATFaE RS He R EZCMNAZRESTAI ARG, TA2IR
%,

A NTE G A o] VA4 R 2 A9 45 25 7 AR PTE 69 i ) B S A 2 ad A
LTAK, BlawEZ2 P AHIAA, EVAH2ANMA. EVAIANAA. EVH6A
A BREVAHLRAARZ K. E—NFERTEF, BRESBWENMREFGIFL
B g AA B R A BRAG 7 XA T,

ANFFEGE B R Z REHIRET LU T E AP A G769
A2 P AT T

BT AR KBS T MRl AN A—REHRGTEP, ZHEH
HERBH K,

ZACE A T VAR AT A A 68 Ao F s 2, Plheid it 0 R BB Ih

(Bl hafF k) 2, ZESME9657 A M E T L3EAHF X 45 0.00001 £ 5/F %
HREEBEHERA 10 2 82/F KT, Bl X 00001 £H/FLAREREHERY
10 B/ AT, RwAHFRL 0001 E58/F A EEHERLY 1 E /T 4k
T, RN 0.01 ZR/ATREERINNY 1 ZR/ATHREER, Ao
0.05 ZFH/ATHREHFRBLH 0SS TH/IATHREER, KA 2h 03 £5L52 30
ERAER, RAIY 30 2R B2 300 2 RE KR,

AT OGE 47T B — A & % A5 564976 77 Tl VAR TT 69 &4 69 4 AT
FEE (Flhe, K1 ELE] 1000 £ EAM) b ERHAHXETOLIENE
F 21 2B EML 1000 £ 5%, FlheKEFZ 50 £ LB EFL 500 275, XK
o AREE T 29 100 = FL B A F 24 400 & 5L, R AREFH 29 150 & 5 B &7 29 350
R, R AL 200 LB AN 2 300 . ANTTAGLA M AT
HAEHERL 100, 125, 150, 175. 200, 225. 250, 275. 300. 325.

350. 375. 400, 425. 450, 475. &%) 500 . AT aE40a9 HALETT
HEAENERL 100 £ 5, REHL 125, 150, 175, 200, 225. 250. 275.
300, 350, 400. 450 &% 500 &, F—HETRE I, FRRXEFHLH.
Blde, FHFTAE 1B, 20 3. 4, 6. 8. 12, 16 R 24 J e E—k, #
—FFBRTIUAE 1T R, 2. 3. 4. 5. 6 RT7T REH KR, F—FELTUAE 1
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B, 2. 3%4 A%th— k. B—RRETEF, LAFNETURERLH X,
¥ —FE T AR LR,
A ANTT LS, KAk, REGF ETHECWE, etk

BARAT — AP @G B ap Sty AP ELaE A LA NT P, E—NERETEF, —
MERFERE—F LA A. 2—ATF, KA EEEANTHREY, K
EABFETETGE., Ao SR, ZARFHRGRSM. BRI AR EN
W, VABRFEET AXPTRGE NI, dodkHIRIRHE T L R IZACES a9 iR E T/ R
B B—ARHETEF, RETELLEANTHLEHARAL B F LTINS
H—#RXEH (Flre—F, AR, =4, @, —FHFRXRBH, R—E=F, &R
—ZWAF) FAeE T R 6 IRA &

ALERBET OIBANTONESI R A A F LT E, RS HH
. ZHRFAMEGRES. REXAREMMELSEGEZ PHFEHD. %
BRI VAN, T DR, AR EHBAFRERE.

FHH 1

&R,

KB A A =T AR AR SN TF 6 ik A S R A, BT AT
Y T ik Ao KARIB AR P B 4o b 77 ik X G R R B A TR T R L9 F 2 9),
LT AL LAY e X P B S 69 B A T o

KIGHANESHR A LTI E5&, PlEl A XTI P—ARZ
A FEEAY LEM OGS, RAL AT HAL N XBRAASY, THEUTHTHAEL
Ao

— B R T ik

ARE A DTG IS A 69 LR 52 56 75 T 4% Bl T LRG89 — AL R 7 F Ao/
T AT AR BT AL, AT Ll B A £ H) a9 a5 K
AIEMFF R T —A TR, AR AR RRE R B @A R ISR T iF
%P1, SLIAAIE M e AT R AU VASR B AR T 69 2 S o ATHE AR IR F AC T J R R 3R
7, BALF LA e & S 89 T kAR, XIS MA R NTTOGFE T
o ERE RS M REENBAREG Sy, ETXEHH T, KL~
sy F il A B RS I AL BREHA I ERR R AR
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i A B

BAFEPERGERNTRE (R, R XATHA B, kIEFAHLA, T oA
LRI LR —E S AT A THRAEX | LEHWRETERA RGIRE—
.

oW YK =4

A NTFE GG S A0 =T LAAE B A5 do VAT 89— AL T ik Ao AL e, KB 5 3R AT 69 AT 45 1
FHdl & TR AE, AL HARRKERY T ZH4 (FPRREE. B,
R R, BRI, EAF)  RIEF AL, EHETUERAAA T E SR
o AEGY RO A VT A8 MA 45 52 09 RO 4 R s 6948 Bl o AL, A2 AF FH 45T L
) AATURAY AR AR 38 1 HARACAL 5 R A .

b, ST ARG HE AR AR R, HAGEKRPATRELEG, UG EEL
BB e B B AT RAT R A RO . BT & A RE A 69 R AP AR B AR AR AP Fe AR AP 4 2
BREAM S EFMN, EAMBARTE G, B, & T.W.Greene #=
G.M.Wuts(1999) (A #Lé& AR P eyt KA Y , # =0k, Wiley, 4%y, AR H T3]
ey LAk PR T F B AR,

I, AT EHTIAL S —AREAFHEF . AL, wRXREFE, T
PUKE s AL A 4] & 3R o B A b AR Fe A A, BPAE O S A9 A e A R JF st Ak K
VER ZARFMIRE RARSMRFI GRS B RIFF AL, A s ki
R (Fo'g RAYRSM) AEIEHE KRS FGTLE RN LB KT HER (RE R
A ) ST VA B ]S R AR P A BT B S 68 S G AT S MR R AR SRR MK R R
# & o F I, XA ESMGYINE Z RS T ARl e F AR & R TR SRR
FHTH B

VATF B 69 AL HE M — AL & 4 bg o, RF T LB ol F R AL AR
G5 PR B B o Bldo, B ASAE MR ST AT Ak 42 5 B 4 3545, 4o Aldrich Chemical
Co. (Milwaukee, Wisconsin, USA). H &y =] LAl T AR A Lk F L 6942
i R 26945 2Ok ) &, 4o Fieser 89 (A pLé s XM Y % 1-15 & (John Wiley,
and Sons, 1991) : Rodd #9 (& &4p1b3) & 1-5 &, Aibsmik A (Elsevier
A pa4t, 1989 ) ;3 (AMAR LY % 1-40 & (John Wiley, and Sons, 1991
%) , March 8 (ZHZ&AALF) (JohnWiley, andSons, 5™ Edition, 2001
), BAK Larock #9 {ZE& A ALY (VCH AR ),  1989).
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W A B

Ri&E "BEH. REAMER "R HEER "RABAEBZMXRE FH
T eyt ER (Blae@ 3R, PR, CH. WAk ("THF") . N, N-—F &4 ¥
Behe ("DMF") . &7, —# ¥k (R=-&KFK) . T8, FBH. ®EF) o
MrdE A AR R 6L T, ANTTaY RS P AL Bl e H AR A ALBER], RS2 EFE
AR, RFARATHITH,

Ri&E "qs. "AAB I N R VAE IR ARG T, Blhe, 1EEIRE B PTE AR
(BP 100%) o

ARG A T AR IBE T LR — A F E b iTh5R. A TamesH £+,
BLi% PR R P AR 09 A ER T AAEAT S R P B K G AR A AREY
AR AERFIRHEARAARGTERA.

W A AR H &
¥ A4RA . BRCHI % &

BEr, Br, A 3 5
o/
PAdppN:Ci; 054003 \ @:H
2::2~3L7r0 oo oo JR— bt
N ~ O~ =
H DNF, 16h, 70°C N 2. PA/C, Ha \\\N

5 3 3
Nﬁ// © A5
At A2
-O
o S
SOCl; _@ 1 hycroxylaﬂr‘
|
N
/ oﬁ( !
7 ’\{>—°
AS AT

F¥A-1 (5g, 18.65mmol) @B 4F (5.16g, 37.3mmol) F=atilsy (0.28g,
1.86mmol) #-FDMF (30ml) , ¥:2 T (3.36g, 28.0mmol) # i\ B &%
T, K ETOCREI6) . AFEER, ok (60ml) #rH EAK, SIEMFE
& Bl ikag, IFE: 49.0%.

¥A-2 (20g, 6.51mmol) , A-3 (1.71g, 7.16mmol) , #E 4% (3.18¢,
9.77mmol) #=Pd(dppf)2C12 (0.5g, 0.6mmol) % T =& <3 (20ml) , TN2TF
Fa ik £100°CR L4 Bt AApR ik, #mAK (30ml) A= BT H; (30ml) 3
WA AR, AMAKLG £2T, HEAZENELRLFFE EEKR] 2g. FIFEKRE
FFELF, MmAPI/C(0.12g, 30%wt), TAATERALIR. Tk, E
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i A B

i, REGET, PHAFEARSFRF LA GREGHE ) H 5 1FA-4,
0.6g, JLFE: 27.3%.

FA-4 (0.6g,1.76mmol) % T FEL/K (4ml/2ml) ¥, AN AL
(0.28g, 7.05mmol) E:BR B4t A HBRIFApHES O, MmMANTERTE
(Sml) ZEFCF A, RIEKS%E ETIFEIKRA-S, 053g, HFE: 96.3%.

HA-5 (300mg, 1.lmmol) % F A Fre (10ml) , Az N FILAK
(520mg, 4.4mmol) #1;EDMF, ERR 6B KRS i&KLE E-THB b
A, HFAANSml R FEF, FR. BEN-FEXE (180mg, 1.65mmol) #»
=T (222mg, 22mmol) BET =& Tk (10ml) , K&TF, FHmBiis
", TR THERME1IIE. smAK (10ml) EIRHAIAR, 2REKSEETHF
A-6, 350mg, 87.9%.

¥ A-6 (100mg, 0.25mmol) , (4R)-4-F #-13,2-=FHHEK3*HK 2,2- = A4ih
(103.6g, 0.75mmol) % FTHF (5ml) . %A 2p £-20°C, A =F Ktk e
42 (Iml, IMinTHF) , &%, ERERAN24 ). SR AMEK (Sml) F XK
B, HmNCERCES10ml, EIRAMAR, Z2R/EKSGETIFdmKp, Bl
e LB FFA-T7, 40mg, ALFE: 36.4%.

FA-7 (10mg, 0.023mmol) A TDMSOQ2ml), ANFkKEi®k (0.6ml,
50%) , EBR 16D, HaAK (10ml) A= BR T E (10ml) I, A HL48
TR, K4 ETiFdR4A. Bidk4EFDMSO (3ml) , #mACDI (10mg,
0.062mmol) #DBU (10mg, 0.066mmol) ERA M6 8. AeAskK (10ml) F=
LB CE: (10ml) FER, HHAaTH, K% ETIFA-8, 10mg, A% : 882%.

FA-8 (220mg, 0.44mmol) F T C =B FE (Gml) F, mANR A4
(494mg, 88mmol) , MM E130°CR LS/ NE. AAEER, AHEHE (6N)
PpHZES0, M ANTECE: (10ml) I, AMABRLE LKA T, BUEKL
HAF P A ARA, 180mg, JLFE: 99.0%.

AR ) 49 7 ik & BAC:
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N PH
N o
2
04(\N>AV4
H
B c
¥ @A D&Y 4] &

E
/éi F
HI F
1 F
o NH, NN
CN N OMe
D-2 4 OCN N~
. # NH /Y pN HCOOH N~n
N7 2 OMe Ay ——— ’/ ol
L
i N '»,,{ N/«
N N—,

Boc 1 g 1§/N H

Boc Bod " OF NH ;
oC OMe Boc

D-3 D-4 OMe D-5
¥D-1 (2.0g, 8.4mmol) , D-2 (1.29g, 8.4mmol) F==tvwe HE # (0.97g,
84mmol) ZETFHR (10ml) , mAEGDFER LD, WERZiRAIIE, N
K (1oml) A= B B (10ml) , FER B A AR, ZEUEKSEF B AR SHD-
3, 2.4g, ME: 76.4%.

F#D-3 (2.0g, 5.34mmol) AEFTDCM (20ml) ¥, Ei&F i 2-Fr £ER K-
LI-—F &L T (0.84g, 6.41lmmol) 89 —F Fre (Sml) ik, ERIH2/
B AmAK (20ml) , FEB, SEAMNME, REET, FihRkdy, BET—F
B o

KRBT, KD-469m R ET A Fi (20ml) , HleANE TR
(10ml) , ZEEIH TR, JeAK20ml, FRH5HAMNAR, BEETIFHED,
2 U CHBs Ao E R 4T R H113D-5, 1.2g.
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i A B

b AR EFFA 4] &
|

oH OMs CN Oy-0
H:(@ MsCl H:N\/\© NaCN W HCICHZOH N/\©
—_— —_—
HO MsO NC
F

NC
E-2 E-3
E-1 E-4
HN
F

O

i
NH;
t+-BuOK @CN D-2 =N,
E— N — ' NS
Q NH,
E-5 E

J5E-1 (5.0g, 24.12mmol), = T (7.31g, 72.36mmol) &-F =R T (25ml), 7k
BT #HAMsClL (6.08g, 53.07mmol) /&5, FRHH3054. Ak (20mD), FH
A AR, B RARBBR TR, BEKYGHIFE-2, 7.5g, 1K#F85.6%.

HE-2 (3.0g, 8.25mmol) FFEMF (30ml), %42/ ANaCN (850mg,
17.3mmol), 60°CR 1B . AFE, Aok fBRMMEFik (30ml) HHF1DE,
I NCERCES (30ml), FERAHAR, K EFTHE-3, 1.54g, 40E: 82.8%.

JE-3 (1.2g, 533mmol) & TFHRMAAFEFERZR (IM, 7TmD) ERIHFEHIR, Jok
BEH2 DB, A ANTERCE (20ml), ERG B A4, ZRERT, #Fdkd, B
245 EATRALH IFE-4, 0.6g, AE: 43.6%.

FHE-4 (052, 1.9mmol) & FTHF (5ml), AeAdTEE#F (1.09g, 9.7mmol) &
BRABAR. AHLEMRIFAPHE PMH, WALBROEIER, BEETE, BH524EEHNH
fFE-5, 034g, 4FE: 68%.

HE-5 (0.2g, 0.88mmol), D-2 (126mg, 0.88mmol) F==t’Z 82 3% (0.1g,
0.88mmol) ETFT PR (4ml) , WAEEAR BN, R ERANE,
A Ak (10ml) A= B TH: (10ml) , FEREBA AL, LR/EKYG T B AR
WAHE, 260mg, dXFE: 81.2%.

W A ARF22 A48 B 75 k4] &

/N\
N — N F

FRRGHY &
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i A B

o]
0
2 . ) oj)j\o/\ (BocyO . o™
r N ? — o~ z
. HCI \\\/\ \\/\N
HoNT N |
Boc
G-1 G-2 G-3
Jﬁéf
o) HN F
| HoN
N 0 NH, 2 @;
N Boc—N =N
i
Boc
O
G-4 G

#G-1 (5.0g, 41.5mmol), 3-:£75EAEE CHE (8.90g, 45.61mmol) F=a£ 8% 4 (203g,
62.2mmol) & FDMF (100ml), Z=# £65°C, R 4B, A EER, MmMA200mlK, A7
B4R, E9E1FG-2, 480g, d8F: 58.4%.

#G-2 (4.0g, 202mmol), (Boc)20(6.6g.30.3mmol)F= =2 & (6.13g, 60.5mmol) & F
THF (40ml), FEHHTER. mAK (S0mD) #F=CB TE (50ml), FRoHFh4a, F
BIEKLEIZG-3, 5.6g, 93.2%.

¥G-3 (5.6g, 18.8mmol) #FTHF (50ml), s A& TE4r (10.5g, 94mmol) FiZ R
iR, AHEBIFApHE P, WACTRUBER, REXRTE, BLEENHHFGA,
3.6g, ME: 76%.

$%G-4 (2.0g, 7.93mmol), D-2 (122g, 7.93mmol) #==t’F & 3 (0.9g,
7.93mmol) ETF ¥R (40ml) , R EGFAA LI, R EERANG, I
ANK (40mD) Ao LB CBE (40ml) , FIREBA WAL, LBIEKLGET B AR
G, 12g, M#E: 39%.

b A AHAH &
F F
H,N HoN
7 N 7 N
Boc—N =N Boc—N =N
@ F F
G H

¥ &G (200mg, 0.52mmo) #EFDCM (2mb), #Ki&TF, A= ADAST (165mg,

1.0mmol), O CH #FHT R . I AteFfesm Bt 4405 % (4ml) #=DCM (4ml), FI, 9B A M
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i A B

A, BEETEBZAEEN L, #FLSHH, 0122, KF: 56.8%.

P E KA J 89 $ &
F F
Br Br.
o e
N’ Nb

| J

H
=

OH
0-B
F }>
Br CUu(AC)2 Br
“N \,N
N’ N
H

2,2'-Bipyridine,NaCO3 A

[
FKie s dp1-1 (5.0, 23.3mmol), A EMEE (3.99g, 46.5mmol), BEBEL4A (3.48g,
23.2mmol), 2 2°-FKa"E(3.9¢,23. 3mmol)Fesx L 4 (49g, 46.5mmol) J=ANEZRTIKE
(50ml) , RAFKT, ZRALAR, HRERIIE, FERPRFZAFIRER, 5
B, AHAREET, FiE EATiLHFI, 3.6g, HE: 61%.
248 B) 7 T #0143 F 4R,
P E4AK. L. MAf=N&G & &

@@N‘QF QN@Z?N‘Q’F 0 N\Nﬁo F N\N/@

Boc Boc QNH
K L M N AR
&+ mARDAH & 7 &, BT HEFK, L, MA=N,
¥R RO &Y H &
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i A B

%0-1 (leq.) #2(1R2R)-(-)-NN-=F #-12-37& =& (0.5eq.) ,Cul(0.5eq.), %K%y
(1.5eq.), #8847 (3eq.) WANENMPY, £ A KT, FBA TR, EI8, JERAK
Fe LR B, ERSHAMAD, BHRE, wibE, BaBAFRE (BLFRBLBocR )
LR R R N

23% F5 kT i34 T i bdh

o
= ¥ F QN To R
NN NN > =N
N 1
N A\ N N
N N N = N
N N H
\ A
o2 03 04

F N‘Nﬁ N N’i =
F // O E ~nN // JZ) R \![\l // /[Z) R ~
N q N N N
N N HN—, N AN N

N
1
HN—, N 3 = v E N\D
o5 06 o-7
¥ A AR P &Y H] & :
F
/N\ ‘ N
HN)I:NBOC F N _ NBoc
K2CQ3, Cul, TMEDA dioxane, 80°C
H,N HoN
P-1 b %

P-1 (1.0g, 4.46mmol), 2-#.-5-#%-13-=F3K(1.12g, 4.46mmol),Cul (0.8g, 4.46mmol),

TMEDA(0.52g, 4 46mmol)F=#847 (0.92g, 6.69mmol) & T =& 7<3F, T8OCRZ4)
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i A B

B AApE, 38, FiER, mACBRCE (20ml) fK (20ml), ERoHAL4, &
BIR RS, BB EMILEFP, 0.6g, JF: 38.8%.
F AR QA F 4

o
NHCbz NHCbz >4 CbzHN_ O N
Eﬂ/ CHSCN R I 1. Pd/H2
O\
Sy CN 2. SFC CN
o 0 o o)
Q-1 Q-2 Q-3 Q

NP T, W T (1557 ,379.34 mmol) A= AZTHF (300mD) ¥, 4% £-78°C A
T, ®#2LiHMDS (63.47 g,379.34 mmol), FHRER B, FiEAE&#QL(450g,
189.67 mmol Y49THF (Sml) &%, R EZ-50CR 304547, At fe RALEIEIRFE R R
B, FhANCERCE (150ml) IR, Ahtaee Rk, LRABRE T, BUEKS
6 B2 A AT AL 1% Bk R .

Q2 (246.26 mg, 1 mmol) A==z (202.38 mg, 2 mmol) &E-FDCM (10ml), &=
IR AT BEF(209.06 mg, 2 mmol ), FIRA TR, REEMAKFER, HimAN10ml DCM,
FRy s Abibe, BEESKkE, RRE TR, BREREETE, BEEENBLS
FidR.

#Q3(150mg, 0.47mmol) F= Pd/C (15mg, 30%wt)iaF FE (15ml), ZRA LR T ERA
B3, FR O EEIE, IR, BFLSFCLHIFQ3, 32mg, 4 F: 40.8%. 1HNMR
(d-DMSO, 500MHZ) : & 4.12(d, 1H, J=8.0Hz), 3.35(m, 1H), 3.12-3.07(m, 2H), 2.63-2.55(m,
2H), 1.47-1.32(m, 5H).

 FAKR& H &

o] o o]
H;N)k/u\ BocHN s BocHN —_ BocHWN
—_— cd
o o™ NH2

R-1 R-2 R-3 R4
0.
/\rr ~ o o N\\
—_ HZWN o N\\\><N/\/u‘o/ N\\\XN,\)LO/ —_— NBoc
1
HCI H Boc [}
R-5 R-6 R-7 R

¥ R-1(10.0g. 68.87mmol) = =T & (13.9¢ , 138 mmol)i& T DCM, FH 4= A(Boc)20
(18.0g, 82.64mmol), FRA B ITE ., B EMI00mIAKRFER, HI2A100ml DCM I, &
Rl A, FeeKkik, SBR4E TR, AMERHAR-2, 153g, 4% 90.56%.

R-2(15.0g, 61. Immol)i& F A X PaL &% (10M, 300ml) W, HHHEHEE P, il
E90~100CR B4 DI, AHJE, WRZIRAEREETHRI, FaniL, AET—IHR
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J5R-3, TFAA (6.90ml, 49 5mml) #=-7Z(8.0ml, 99.0mmol)m N E Z 0 # ¥, FRARI
B, WRZIRFAMAKA OB CE, ERG;HAHIA, APAREREAKRE, HBRET
B, BUR IR G ZAL EATHRALH R4, 533g.

R-4 (5.3g. 26.7mmol)le N £ RAL A LB T B E & (4M, 30ml), E:BHLH2 0. i
B4k, diEHERS5, 32g, J0FE: $8.9%.

FR-5(3.2g, 23. 7mmol)f= = Tz (7.22g, 71.3mmol) % -F CEE (20ml), FAw N HhdL
WES (2.15g, 24.9mmol). K ETOCCREI DI, AHEFIRE, mA(Boc)20 (6.74g,
30.9mmol), LR AT E, AmAK (50ml) A= BR OB, ¥BHyH A4, A
KEE Rk, RBRETE, RAEKESBLEENBLFIFRT, 43g, KFE: 63.6%.

W R-7 (4.0g, 14. 1mmol)Fod= TEF47(2.37 g, 21.1mmol)’& T THF, E:RA 18, Fax
INBBFERRE, AKfCROCEEER, shAdbde, 2L KRE, FBRE T, &
JE R )G AR B AT ACHIAER, 2.5g, dFE: 704%

¥ B RS H] &

AT P M ARRAGH & F ok, BESFCFM45HH, B #145F ¥ MRS,

N\\ H
(o)
S

AT 89 %) % :

N._ _ClI H Cbz

i X N. .CI CbzCl s .
N en ] (] 1. PdiHp HCI

o CN CN 2. SFC CN
~ o 0 o)
T1 T2 T3 T

FT-1(10.0g, 59.3mmol)% F THF(100ml), i##= =% 4 4(120ml, IM in DCM), EiZR 2
3Ef . R IR R tade s BRANIEIRF R, Hae ADCMER, 5 A huda, 2Kk
&, RARBBRAATIE, BEREEYE ETHET-2, 858 40%: 92.7%.

FHT-2(8.0g, 51.8mmol) F= =T f(7.8g, 77.6mmol)iE FTDCM, MR Z0°C, HACbz-
Cl(9.71g, 56.9mmol). R 28 /G, R EiRAefstBRNERFR, HFADCM, HR4H
HAMAE, ZRIEKEER, LRARBMA TR, FoRERSGETHAT3, 11.2g0%: 74.9%.
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HT-3 (10.0g, 34.6mmol), PA/C(1.0g, 30%wt) F= 0.5ml HCI(IM in H,0)i% F P&, F

SOPsit &R A TR E2IN ., FRA B FE TS FRESREER, Bl ADCMAF=tbFosm B
ARk, ERE AWM, BEAEKELR, L KAEBMTEE, B2AUEKY%EZFLASH

WAL HFF H kA, BLESFCFMELAAHIAT, 1.2g 040 %F: 21.8%.

o189 %) &

F

06 e}

p:d
T
=
e

F b ) ARA (180mg, 0.44mmol), 0-6 (280mg, 0.57mmol), HATU (250.95mg,
0.66mmol) #=DIPEA (170mg, 1.32mmol) & FDMF (Gml), E£RBHH3 8. AR
sml, AR TRERIK, SAAIA, BEKSE, BEHErmuie (LH: 0.1%78
ki), #FE RS, 200mg, ALE: 51%.

A5 K SRS 40 B & Ty ik, AR R 26 % A A AR A AR LR L B R S Y 6 AR AL

ok H & VAT LAY, M EMSF INMRA T,

55 2k 4 MS 'HNMR

909.39 | 'H NMR (500 MHz,
Chloroform-d) & 8.79 (s,

1H), 8.37-8.29 (m, 2H),
821 -8.14 (m, 1H), 7.89-—
782 (m, 1H), 7.62-7.56

(m, 1H), 7.51-7.41 (m,

4H), 7.25-7.20 (m, 1H),
7.11-7.04 (m, 1H), 524 —
5.14 (m, 1H), 4.57-4.49
(m, 1H), 4.14 —4.05 (m,

1H), 3.86—3.61(m, 3H),

3.08-290(m, 3H), 249-
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232 (m, 3H), 2.26-223
(m, 6H), 2.08-1.91 (m,
2H), 1.86-1.69 (m, 2H),
1.61-1.57 (m, 3H), 1.39-
131 (m, 2H), 129-122
(m, 5H), 1.19(s, 3H), 1.01

—0.98 (m, 3H).

923.41 | 'H NMR (500 MHz,
Chloroform-d) & 8.79 (s,
1H), 8.38 828 (m, 2H),
8.18(d, J=6.0Hz, 1H),

789-782(m, 1H), 7.63 -

7.57 (m, 1H), 7.52-7.40

(m, 4H), 722(, J=2.0

Hz

3

1H), 7.12 —7.04 (m,
1H), 5.23-5.13 (m, 1H),
453 -447(m, 1H), 4.14 -
4.05(m, 1H), 3.86-3.78
(m, 1H), 3.76 —3.62 (m,

2H), 3.08-2.90 (m, 3H),
2.48-2.31(m, 3H), 2.24
(s, 6H), 2.14—1.98 (m,

5H), 1.97-1.92(m, 1H),
1.87-1.77 (m, 3H), 1.75-—
1.69 (m, 1H), 159, J=
78 Hz, 3H), 1.24(s, 3H),

1.19(s, 3H), 1.00(d, J=6.0

Hz, 3H).
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'H NMR (500 MHz, DMSO-
de) 39.16 (s, 1H), 8.36-8.27
(m, 2H), 8.14(d, J=49

Hz, 1H), 7.83-7.75 (m,

)

1H), 7.67-7.63 (m, 1H),

754(d, J=8.9Hz, 1H)

7.47-7.36 (m, 3H), 7.25
(d, J=2.0Hz, 1H), 7.10-
7.03 (m, 1H), 5.68 —5.50
(m, 1H), 4.74 —4.60 (m,
1H), 3.93(s, 3H), 3.78 -
3.57 (m, 2H), 3.09—2.94
(m, 3H), 2.67—2.60 (m,
1H), 2.52-2.39 (m, 3H),
224 (s, 6H), 2.21-2.14
(m, 1H), 2.08—2.00 (m,

1H), 1.98-1.92 (m, 1H)

' ’

1.86—1.79 (m, 1H), 1.75-—
1.68 (m, 1H), 1.26-1.15
(m, 6H), 0.99(d, J=59

3H).

89538 | 'H NMR (500 MHz, DMSO-
ds) 59.16 (s, 1H), 8.36-8.28
(m, 2H), 8.14(d, J=49
Hz, 1H), 7.82-7.75 (m,
1H), 7.67-7.62 (m, 1H),

754, J=89Hz, 1H)

7.46—7.37 (m, 3H), 7.25

(d, J=2.0Hz, 1H), 7.10-
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7.04 (m, 1H), 5.07 —5.00
(m, 1H), 4.55-4.46 (m,
1H), 3.93(s, 3H), 3.71-
3.61 (m, 2H), 3.05-2385
(m, 3H), 2.49 —2.42 (m,
1H), 2.37-2.29(m, 2H),
2.26-2.16 (m, 7H), 2.08 —
1.89 (m, SH), 1.89—1.81
(m, 1H), 1.77-1.71 (m,
1H), 1.23 (s, 3H), 1.18(s,
3H), 0.99(d, J=6.0Hz,

3H).

907.38 | 'H NMR (500 MHz, DMSO-
de) 59.16 (s, 1H), 8.39—8.29
(m, 3H), 7.94—7.88 (m,
1H), 7.68 —7.58 (m, 2H),
7.46—7.38 (m, 3H), 7.25

(d, J=2.0Hz, 1H), 7.09 -

7.05 (m, 1H), 5.63-5.57
(m, 1H), 4.70 —4.63 (m,
1H), 4.56—4.50 (m, 1H),
3.74-3.59 (m, 2H), 3.10 —
3.03 (m, 1H), 3.02-2.94
(m, 2H), 2.67—2.60 (m,
1H), 2.49-2.39 (m, 2H),
236230 (m, 1H), 2.27-
2.17 (m, 7H), 2.08-2.01
(m, 1H), 1.97—1.92 (m,

1H), 1.86—1.78 (m, 1H),
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1.75-1.68 (m, 1H), 1.39—
1.29 (m, 2H), 1.29-1.20
(m, 5H), 1.18(s, 3H), 0.99

(d, J=6.0Hz, 3H).

903.32 | 'H NMR (500 MHz, DMSO-
ds) 59.16 (s, 1H), 8.38-8.28
(m, 2H), 8.14(d, J=49
Hz, 1H), 7.81-7.75 (m,

1H), 7.68—7.63 (m, 1H),

7.54(d, J=8.9Hz, 1H),
7.46 —7.37 (m, 3H), 7.21
(@, J=2.0Hz, 1H), 7.10-
7.04 (m, 1H), 6.94(s, 1H),
433-425(m, 1H), 4.09-
4.03 (m, 1H), 3.93 (s, 3H),
3.74 - 3.67 (m, 1H), 3.66—
3.58 (m, 1H), 3.07-2.94
(m, 3H), 2.49-2.41 (m,
1H), 2.38-2.28(m, 2H),
224 (s, 6H), 2.07—2.00
(m, 1H), 1.99-1.91 (m,

1H), 1.87-1.78 (m, 1H)

' 1

1.75-1.68 (m, 1H), 1.23
(s, 3H), 1.18(s, 3H), 0.99

(d, J=6.0Hz, 3H).
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'H NMR (500 MHz, DMSO-
de) 39.16 (s, 1H), 8.39-8.28
(m, 2H), 8.14(d, J=49

Hz, 1H), 7.81-7.75 (m,

)

1H), 7.68—7.64 (m, 1H),

754(d, J=8.9Hz, 1H),
7.45-7.38(m, 3H), 7.21
(d, J=2.0Hz, 1H), 7.09-
7.05(m, 1H), 5.27-5.19
(m, 1H), 4.89—4.76 (m,
2H), 3.93 (s, 3H), 3.74 -
3.58 (m, 2H), 3.03-2.94
(m, 1H), 2.50—2.38 (m,
1H), 2.38-2.28 (m, 2H),
2.24 (s, 6H), 2.08—1.99
(m, 1H), 1.98-1.90 (m,

1H), 1.87-1.78 (m, 1H)

' ’

1.76 — 1.68 (m, 1H), 1.60
(d, 7=75Hz, 3H), 1.25-
1.15(m, 6H), 099, J=

6.0 Hz, 3H).

897.36 | 'TH NMR (500 MHz, DMSO-
ds) 59.16 (s, 1H), 8.36-8.29
(m, 2H), 8.17-8.11 (m,
1H), 7.83-7.75(m, 1H),

7.68—-763(m, 1H), 7.57—

751 (m, 1H), 7.47—7.40
(m, 3H), 7.21(, J=20

Hz, 1H), 7.10 —7.03 (m,
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1H), 5.11-4.96 (m, 3H),
3.93 (s, 3H), 3.74-3.58
(m, 2H), 3.02-2.95 (m,
1H), 2.49-2.28 (m, 3H),
224 (s, 6H), 2.08—2.00
(m, 1H), 1.98-1.91 (m,
1H), 1.87-1.78 (m, 1H),
1.75-1.68 (m, 1H), 1.60
(d, J=7.8Hz, 3H), 127-
1.15(m, 6H), 0.99(d, J=

6.0 Hz, 3H).

89538 | 'H NMR (500 MHz, DMSO-
de) 8 9.16 (s, 1H), 8.36-8.29
(m, 2H), 8.14(d, J=49

Hz, 1H), 7.83-7.76 (m,

1

1H), 7.68 —7.63 (m, 1H)

1

7.57-7.51 (m, 1H), 7.48—
737 (m, 3H), 721(, J=
2.0Hz, 1H), 7.11-7.04 (m,
1H), 489, J=6.7Hz,
1H), 4.18-4.08 (m, 1H),
3.93 (s, 3H), 3.87-3.79

(m, 1H), 3.75-3.58 (m,

2H), 3.05-2.88(m, 3H),
2.51-2.44 (m, 1H), 237-
229 (m, 2H), 2.24 (s, 6H),
2.08-2.00(m, 1H), 198
1.89 (m, 2H), 1.87-1.78

(m, 1H), 1.75-1.69 (m,
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1H), 1.25-1.15(m, 6H),
0.99 (d, J=6.0Hz, 3H),
0.68 —0.57 (m, 2H), 0.49—

0.39 (m, 2H).

10

895.38

'H NMR (500 MHz, DMSO-
ds) 38.76 (s, 1H), 8.36-8.29
(m, 2H), 8.14(d, J=49
Hz, 1H), 7.81-7.76 (m,
1H), 7.67—7.64 (m, 1H),
7.54(d, J=8.9Hz, 1H),
7.46 —7.37 (m, 3H), 7.21
(d, J=20Hz, 1H), 7.10-
7.04 (m, 1H), 5.22-5.14
(m, 1H), 4.11-4.05 (m,
1H), 3.96-3.85(m, 4H),
3.74 - 3.58 (m, 2H), 3.04—
2.90 (m, 3H), 2.35(s, 2H),
224 (s, 6H), 2.07-1.91
(m, 2H), 1.86-1.78 (m,

1H), 1.75-1.68 (m, 1H),

1.65-1.47(m, 7H), 125-

1.16 (m, GH).

11

895.38

H NMR (500 MHz, DMSO-
de) 8 9.16 (s, 1H), 8.34-8.23
(m, 2H), 8.14(d, J=49

Hz, 1H), 7.82-7.76 (m,

1H), 7.67-7.63 (m, 1H),
754(d, J=8.9Hz, 1H),

7.46 -7.37 (m, 3H), 7.24
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@, J=20Hz, 1H), 7.11—
7.04 (m, 1H), 3.96—3.83
(m, 5H), 3.74 —3.59 (m,
2H), 3.01-2.95(m, 1H),
2.91-2.84(m, 2H), 2.51—
244 (m, 1H), 2.37-2.19
(m, 12H), 2.07 —2.00 (m,
1H), 1.97-1.92(m, 1H),

1.87-1.79 (m, 1H), 1.75-

1.69 (m, 1H), 1.26-1.16
(m, 6H), 0.99(d, J=6.0

Hz, 3H).

898.00 | 'H NMR (500 MHz, DMSO-
ds) 59.16 (s, 1H), 8.13(d, J
=52Hz, 1H), 7.68-7.63

(m, 1H), 7.53(d, J=9.0

Hz, 1H), 7.51-7.41 (m,

2H), 7.37(d, J=4.9Hz,
2H), 7.21(d, J=2.0Hz,
1H), 7.10-7.05(m, 1H),
522-511(m, 1H), 4.34-
429 (m, 2H), 4.10-4.03
(m, 1H), 3.96—3.87 (m,
4H), 3.74-3.59 (m, 2H),
3.04 —2.89 (m, 3H), 2.48 -
242 (m, 1H), 2.38-229
(m, 2H), 2.24(s, 6H), 2.07
—1.91 (m, 3H), 1.86—1.68

(m, 3H), 1.60(d, J=8.0
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Hz, 3H), 123 (s, 3H), 1.18
(s, 3H), 099, J=60

Hz, 3H).

13

923.41

'H NMR (500 MHz, DMSO-
ds) $9.16 (s, 1H), 837 -8.29
(m, 2H), 825(, J=49

Hz, 1H), 7.85-7.78 (m,

1H), 7.67—7.62 (m, 1H),
7.48 —7.37 (m, 4H), 7.21
(d, J=2.0Hz, 1H), 7.09—
7.04 (m, 1H), 5.22-5.13
(m, 1H), 4.13 —3.84 (m,
4H), 3.73-3.59 (m, 2H),
3.03-2.89 (m, 3H), 2.49—
2.20 (m, 9H), 2.08—1.91
(m, 2H), 1.87—1.68 (m,
2H), 1.63—1.45@m, 4H),
123 (s, 3H), 1.18(s, 3H),
0.99 (d, J=6.0Hz, 3H),

0.61 —0.38 (m, 4H).

14

881.36

'H NMR (500 MHz, DMSO-
de) 59.16 (s, 1H), 8.37-8.28
(m, 2H), 8.14(d, J=49
Hz, 1H), 7.82-7.75 (m,
1H), 7.66—7.61(m, 1H),
7.54(d, J=88Hz, 1H),
7.46 —7.37 (m, 3H), 7.21

(d, J=2.0Hz, 1H), 7.11-

7.06 (m, 1H), 522-514
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(m, 1H), 4.12 -4.03 (m,
3H), 3.95-3.85(m, 4H),
3.07-2.89 (m, 3H), 2.42-
221 (m, 9H), 1.99-1.73
(m, 8H), 1.60(d, J=8.0
Hz, 3H), 099(d, J=58

Hz, 3H).

15

867.35

TH NMR (500 MHz, DMSO-
ds) 5 9.16 (s, 1H), 8.36-8.28
(m, 2H), 8.14(, /=49

Hz, 1H), 7.82-7.76 (m,

1H), 7.66—7.61(m, 1H),
7.54(d, J=89Hz, 1H),
7.46 —7.38 (m, 3H), 7.21
(d, J=2.0Hz, 1H), 7.08-
7.03 (m, 1H), 5.24-5.12
(m, 1H), 4.11-4.02 (m,
1H), 3.96—3.87 (m, 4H),
3.81(d, J=6.0Hz, 2H),
3.72(d, J=62Hz, 2H),
3.04 —2.80 (m, 3H), 2.52-
243 (m, 1H), 2.39-228
(m, 2H), 2.24(s, 6H), 2.15
—2.00 (m, 4H), 1.60(d, J=
8.0Hz, 3H), 099(d, J=6.0

Hz, 3H).
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16

869.36

'H NMR (500 MHz, DMSO-
de) 39.16 (s, 1H), 8.37-8.28
(m, 2H), 8.14(d, J=49

Hz, 1H), 7.81—7.76 (m,

1H), 7.66—7.64 (m, 1H),
754(d, J=8.9Hz, 1H),
7.45-7.37(m, 3H), 7.21
(@, J=20Hz, 1H), 7.10-
7.05 (m, 1H), 5.02 —4.95
(m, 1H), 461, J=10

Hz, 2H), 3.93 (s, 3H), 3.71

—3.62 (m, 2H), 3.03-2.94
(m, 1H), 2.49 —2.40 (m,
1H), 2.38-2.21 (m, 8H),
2.06 — 1.81 (m, 3H), 1.77-
1.70 (m, 1H), 157, J=
7.0Hz, 3H), 1.27-1.15 (m,

6H), 0.99(d, J=6.0Hz,

3H).

17

981.38

H NMR (500 MHz,
Chloroform-d) 6 8.79 (s,

1H), 8.37-8.29 (m, 2H),
821-814 (m, 1H), 7.89-
7.82 (m, 1H), 7.62-7.56
(m, 1H), 7.51-7.41 (m,
4H), 7.25-7.20(m, 1H),
7.11-7.04 (m, 1H), 524 —
5.14 (m, 1H), 4.59-449

(m, 3H), 4.14—4.05 (m,
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1H), 3.86-3.61(m, 5H),
3.08-2.90 (m, 3H), 2.49-
232 (m, 3H), 2.26-223
(m, 6H), 2.08 191 (m,

2H), 1.86-1.69 (m, 2H),

1.61 -1.57 (m, 3H), 1.39-
1.31 (m, 2H), 1.19 s,

3H), 1.01-0.98 (m, 3H).

18

923.04

'H NMR (500 MHz, DMSO-ds)
59.16 (s, 1H), 8.36 — 8.23 (m,
3H), 7.85 — 7.78 (m, 1H), 7.68 —
7.63 (m, 1H), 7.48 — 7.38 (m,
4H), 7.23 — 7.18 (m, 1H), 7.10 —
7.04 (m. 1H), 5.20 — 5.14 (m,
1H), 4.12 — 3.85 (m, 4H), 3.74 —
3.59 (m, 2H), 3.03 — 2.89 (m,
3H), 2.48 —2.42 (m, 1H), 2.37 —
2.28 (m, 2H), 2.24 (s, 6H). 2.07
~1.92 (m, 2H), 1.86 — 1.79 (m,
1H), 1.75 — 1.67 (m, 1H), 1.63 —
1.46 (m, 4H). 1.24 — 1.16 (m,
6H), 1.00 — 0.97 (m, 3H), 0.61 —

0.38 (m, 4H).

19

881.36

'H NMR (500 MHz, DMSO-ds)
39.16 (s. 1H), 8.40 — 8.28 (m,
3H), 7.96 — 7.86 (m, 1H), 7.67 —
7.58 (m, 2H), 7.47 — 7.36 (m,
3H), 7.21 (d, J= 2.0 Hz, 1H),

7.09-7.03 (m, 1H), 5.23 -5.13
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(m, 1H), 4.56 — 4.49 (m, 1H),
4.12 - 3.85 (m, 2H), 3.59 — 3.47
(m, 4H), 3.04 — 2.88 (m, 3H),
2.39-2.27 (m, 3H), 2.24 (s,
6H), 2.14 — 2.08 (m, 2H), 1.88 —
1.79 (m, 2H), 1.60 (d, J = 8.0
Hz, 3H), 1.39 — 1.20 (m, 4H),

1.01 - 0.95 (m, 3H).

20

895.38

'H NMR (500 MHz, DMSO-ds)
59.16 (s, 1H), 8.38 — 8.29 (m,
3H), 7.94 — 7.88 (m, 1H), 7.66 —
7.58 (m, 2H), 7.46 — 7.37 (m,
3H), 7.23 — 7.20 (m, 1H), 7.08 —
7.03 (m. 1H), 5.23 = 5.11 (m,
1H), 4.53 — 4.47 (m, 1H), 4.09 —
3.87 (m, 2H), 3.59 — 3.46 (m,
4H), 3.03 — 2.88 (m, 3H), 2.41 —
2.26 (m, 3H), 2.24 (s, 6H), 2.15
—1.98 (m, 6H), 1.88 — 1.79 (m,
4H), 1.62 — 1.58 (m, 3H). 0.99

(d, J= 5.8 Hz, 3H).

21

895.44

TH NMR (500 MHz, DMSO-ds)
59.16 (s, 1H), 8.35—8.23 (m,
3H), 7.86 — 7.78 (m, 1H), 7.66 —
7.62 (m, 1H). 7.48 — 7.38 (m,
4H), 7.21 (d, J= 2.0 Hz, 1H),
7.09—7.03 (m, 1H), 5.21 - 5.13
(m, 1H), 4.10 — 3.87 (m, 4H),

3.60 —3.46 (m, 4H), 3.02 - 2.88

Conjupro EX1013
Page 57 of 66




i A B

(m, 3H), 2.53 — 2.28 (m, 3H),
2.24 (s, 6H), 2.17 - 2.07 (m,
2H), 1.89 — 1.79 (m, 2H), 1.60
(d, J=18.0 Hz, 3H). 1.53 — 1.45
(m, 1H), 0.99 (d. J = 6.0 Hz,

3H), 0.59 - 0.39 (1, 4H).

22

874.44

'H NMR (500 MHz, DMSO-ds)
59.91 (s, 1H), 9.16 (s, 1H), 8.36
(d, J=6.0 Hz, 1H), 8.17 (d, J =
6.0 Hz, 1H), 7.64 (t. J=2.0 Hz,
1H). 7.46 — 7.35 (m, 5H), 7.29 —
7.15 (m, 3H), 7.09 — 7.02 (m,
1H), 5.60 (t, J = 5.7 Hz, 1H),
470 — 4.62 (m, 1H), 3.58 — 3.47
(m, 4H), 3.09 — 2.96 (m, 3H),
2.95 (s, 3H). 2.67 — 2.61 (m,
1H), 2.45 — 2.26 (m, 4H), 2.24
(s, 6H), 2.17 — 2.06 (m, 2H),
1.89 — 1.76 (m, 2H), 0.99 (d, J =

5.8 Hz, 3H).

23

902.33

'H NMR (500 MHz, DMSO-ds)
59.91 (s, 1H), 9.16 (s, 1H), 8.36
(d, J=6.0Hz 1H),8.17(d, J =
6.0 Hz, 1H), 7.64 (. J = 2.0 Hz,
1H), 7.47 — 7.36 (m, 5H), 7.25 —
7.15 (m, 3H), 7.09 — 7.03 (m,
1H), 4.89 (d, J = 6.7 Hz, 1H),
4.16 — 4.07 (m, 1H), 3.89 — 3.81

(m, 1H), 3.58 — 3.47 (m, 4H),
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3.04 —2.89 (m, 6H), 2.40 —2.26
(m, 3H), 2.24 (s, 6H), 2.16 —
2.07 (m, 2H), 1.97 - 1.79 (m,
3H), 0.99 (d, J = 5.8 Hz, 3H),

0.58 — 0.54 (m, 4H).

24

888.34

'H NMR (500 MHz, DMSO-ds)
$9.91 (s, 1H), 9.16 (s, 1H), 8.36
(d, J=6.0Hz, 1H).8.17 (d. J =
6.0 Hz, 1H), 7.64 (t, J=2.1 Hz,
1H), 7.48 — 7.35 (m, 5H), 7.31 —
7.18 (m, 3H), 7.08 — 7.03 (m,
1H), 5.04 (t. J = 4.8 Hz, 1H),
455 —4.48 (m, 1H), 3.59 — 3.48
(m, 4H), 3.02 — 2.86 (m, 6H),
248 -2.42 (m, 1H),2.37-2.28
(m, 2H), 2.24 (s, 6H), 2.23 —
2.16 (m, 1H), 2.15 - 2.01 (m,
3H), 2.00 — 1.89 (m, 2H), 1.88 —

1.80 (m, 2H), 0.99 (d. J = 6.0

25

888.32

'H NMR (500 MHz, DMSO-ds)
59.91 (s, 1H), 9.16 (s, 1H), 8.34
(d, J=6.0Hz 1H),8.17(d, J =
6.0 Hz, 1H), 7.64 (. /= 2.1 Hz,
1H), 7.47 — 7.36 (m, 5H), 7.27 —
7.16 (m, 3H), 7.10 — 7.02 (m,
1H), 3.92 — 3.83 (m, 2H), 3.57 —
3.48 (m, 4H), 3.01 —2.96 (m,

1H), 2.95 (s, 3H), 2.91 — 2.85
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(m, 2H), 2.40 — 2.18 (m, 13H),
2.15-2.07 (m, 2H), 1.88 — 1.80
(m, 2H). 0.99 (d. J= 5.8 Hz,

3H).

26

895.32

'H NMR (500 MHz, DMSO-ds)
59.91 (s, 1H), 9.16 (s, 1H), 8.37
(d, J=6.0Hz, 1H), 8.18 (d, /=
6.0 Hz, 1H), 7.64 (s, 1H), 7.64
(d, J=4.1Hz, OH), 743 (d, J =
7.5 Hz, 1H), 7.42 — 7.37 (m,
4H), 7.23 — 7.17 (m, 3H), 7.08 —
7.03 (m, 1H), 6.94 (s, 1H), 4.31
—4.23 (m, 1H), 4.11 — 4.03 (m,
1H), 3.59 — 3.47 (m, 4H). 3.06 —
2.96 (m, 3H), 2.95 (s, 3H), 2.40
—2.33 (m. 1H), 2.36 — 2.26 (m,
2H), 2.24 (s, 6H), 2.16 — 2.07
(m, 2H), 1.88 — 1.79 (m, 2H),

0.99 (d, J = 5.8 Hz, 3H).

27

888.32

'H NMR (500 MHz, DMSO-ds)
59.91 (s, 1H). 8.76 (s, 1H), 8.36
(d, J=6.0 Hz, 1H), 8.17 (d. J =
6.0 Hz, 1H), 7.64 (s, 1H), 7.46 —
7.37 (m, 5H), 7.23 — 7.17 (m,
3H). 7.08 — 7.03 (m, 1H), 5.22 —
5.14 (m, 1H), 4.10 — 4.02 (m,
1H), 3.95 — 3.87 (m, 1H), 3.59 —
3.47 (m, 4H), 3.03 — 2.89 (m,

6H), 2.43 —2.37 (m, 1H), 2.30 —
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2.25 (m, 1H), 2.24 (s, 6H), 2.16
~2.07 (m, 2H), 1.88 — 1.79 (m,
2H), 1.66 — 1.56 (m, 5H), 1.56 —
1.50 (m, 1H), 1.53 — 1.46 (m,

1H).

28

922.28

'H NMR (500 MHz, DMSO-ds)
$9.72 (s, 1H), 9.16 (s, 1H), 8.37
(d, J=6.0 Hz, 1H), 8.18 (d. J =
6.0 Hz, 1H), 7.64 (s, 1H), 7.64
(d,J=4.1Hz, OH), 743 (d. J =
7.5 Hz, 1H), 7.42 — 7.37 (m,
4H), 7.23 — 7.17 (m, 3H), 7.08 —
7.03 (m, 1H), 6.94 (s, 1H), 4.31
—4.23 (m, 1H). 4.11 — 4.03 (m,
1H), 3.59 — 3.47 (m, 4H), 3.47 —
3.40 (m, 1H), 3.06 —2.99 (m,
1H), 3.03 — 2.94 (m, 2H), 2.40 —
2.33 (m, 1H), 2.36 — 2.26 (m,
2H), 2.24 (s, 6H), 2.16 — 2.07
(m, 2H), 1.88 — 1.79 (m, 2H),
1.79 — 1.58 (m, 4H), 0.99 (d. J =

5.8 Hz, 3H).

29

885.34

/N\
N F
—
H O
z N
F
ol f
/O
B

'H NMR (500 MHz, DMSO-ds)
§9.16 (s, 1H), 8.36 — 8.29 (m,
2H), 7.65 (d. J = 3.8 Hz, 2H),
7.56 —7.49 (m, 1H), 7.47 — 7.33
(m, 4H), 7.21 (d. J = 2.0 Hz,
1H), 7.11 — 7.04 (m, 1H), 5.23 —

5.11 (m, 3H), 4.11 — 4.02 (m,
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1H), 3.96 — 3.87 (m, 1H), 3.74 —
3.62 (m, 2H). 3.13 —2.89 (m,
3H), 2.51 — 2.43 (m, 1H), 2.38 —
2.29 (m, 2H), 2.24 (s, 6H), 2.17
—2.09 (m, 1H), 2.00 — 1.87 (m,
2H), 1.78 — 1.71 (m, 1H), 1.60
(d, J=8.0 Hz 3H), 1.20 (d, J =
25.2 Hz, 6H), 0.99 (d, /= 6.0

Hz, 3H).

899.38 | 'H NMR (500 MHz, DMSO-ds)
3 9.16 (s, 1H), 8.36 — 8.29 (m.
2H), 7.67 — 7.63 (m, 1H), 7.57 —
7.51 (m, 1H), 7.43(d, J= 7.5

Hz. 1H), 7.41 — 7.36 (m. 3H),

7.21(d, J=2.0 Hz, 1H), 7.10 -
7.04 (m, 1H), 5.22 —5.15 (m,
1H), 5.14 (s, 1H), 5.12 (s, 1H),
4.10 — 4.02 (m, 1H), 3.95 —3.87
(m, 1H), 3.74 — 3.61 (m, 2H),
3.65 (s, 3H), 3.13 — 3.04 (m,
1H), 3.03 — 2.89 (m, 2H), 2.52 —
2.43 (m, 1H), 2.38 — 2.28 (m,
2H), 2.24 (s, 6H), 2.18 — 2.09
(m, 1H), 1.99 — 1.86 (m, 2H),
1.79 — 1.71 (m, 1H), 1.60 (d, J =
8.0 Hz, 3H), 1.23 (s, 3H), 1.18

(s. 3H), 0.99 (d, J = 6.0 Hz, 3H).
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31

'H NMR (500 MHz, DMSO-ds)
59.16 (s. 1H), 8.37 (d. J = 6.0
Hz, 1H), 8.18 (d, J = 6.0 Hz,
1H), 7.81 — 7.75 (m, 2H), 7.75 —
7.69 (m, 2H), 7.66 — 7.62 (m,
1H), 7.43 (d, J= 7.5 Hz, 1H),
7.40 (d, J = 5.1 Hz, 2H), 7.21
(d, J=2.0 Hz, 1H), 7.08 — 7.03
(m, 1H), 6.94 (s, 1H), 4.31 -
423 (m, 1H), 4.11 — 4.03 (m,
1H), 3.59 — 3.47 (m, 4H), 3.06 —
2.99 (m, 1H), 3.03 —2.94 (m,
2H), 2.72 — 2.63 (m, 4H), 2.41 —
2.26 (m, 3H), 2.24 (s, 6H), 2.16
~2.07 (m, 2H), 1.88 — 1.79 (m,
2H), 1.51 — 1.47 (m, 6H), 0.99

(d, J = 5.8 Hz, 3H).

32

879.29

TH NMR (500 MHz, DMSO-ds)
59.16 (s, 1H), 8.37(d. J = 6.0
Hz. 1H), 8.18 (d. 7 = 6.0 Hz,
1H). 7.81 — 7.75 (m, 2H), 7.75 —
7.69 (m, 2H), 7.66 — 7.62 (m,
1H), 7.43 (d, J= 7.5 Hz, 1H),
7.40 (d. J = 5.1 Hz, 2H). 7.21
(d, J=2.0 Hz, 1H), 7.08 — 7.03
(m, 1H), 6.94 (s, 1H), 4.31 —
4.23 (m, 1H), 4.11 — 4.03 (m,
1H), 3.59 — 3.47 (m, 4H), 3.06 —

2.99 (;, 1H), 3.03 —2.94 (m,
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2H), 2.41 — 2.26 (m, 3H), 2.24
(s. 6H), 2.16 — 2.07 (m, 2H),
1.88 — 1.79 (m, 2H), 1.51 — 1.47
(m, 6H), 0.99 (d. J = 5.8 Hz,

3H).
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FHP 2 WITEW IS
GLP-1R cAMP Assay
1. 2 A 3 Ao X ] ) &
1) @2 %: Flp-In-293-GLP1R

2) 35 DMEM + 10% FBS + 1 X Penicillin-Streptomycin + 200 pg/mL HB

3) MR »F ik : 1 X HBSS + 20 mM HEPES + 0.1%BSA + 500 uM IBMX

2. FHh R

a) 4 384 FLI&M4R (6007680-50, PE) ¥ 1& 7% 435k A 4EH Flpin-

293-GLPIR #mfe,

A3L 2,000 A9,

b) AW iRE A 4X o4 TR,

©) FmBA AN SuL4 X b IR, 37°CHE 30 54t
EH (1/50), ARBmA 10/ LEE

d) RAEME N iM% BEu-cAMP =

LR

e) M EMLE it Ulight-anti-cAMP (1/150), RJEAN 10 ul/ FLF]

A AR P .

f) lEEEE 1 e

g) 4 Envision 2105 -F#& L2 LA 665 nM A= 615 nM I K 32 B -F#R o

3. AR AT

3.1 % Activity #9332 X4 F

% Activity =100-(Signalempd-Signalave pc)/(Signalave ve-Signalave pc)>100.
32 i H EC50 2x%] cmpds 893 -7 & ¥ &

Y=Bottom + (Top-Bottom)/(1+10"(LogEC50-X)*HillSlope))
X: BFHFRAEGITE; Y

EEE Sk,

% 2 R THEMHMAE GLP-1R #31H] cAMP AP a4 miERE, T,
% 2: adhe GLP-IR ##h %] cAMP RXIEF ey £ 485 M

Compound ID GLP-IR cAMP:ECsq Compound ID GLP-IR cAMP:ECs,
1 A 17 A
2 A 18 A
Conjupro EX1013
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3 A 19 A
4 A 20 A
5 A 21 A
6 A 22 A
7 A 23 A
8 A 24 A
9 A 25 A
10 A 26 A
11 A 27 A
12 B 28 A
13 A 29 A
14 A 30 A
15 A 31 A
16 C 32 A

?i: EGEO :‘—é_,l%]: AI O $E050< O.1nM; BZ O1HM<ECSB< 1HM;

C:

1nM<E05c < 10nM
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