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l0l27l The syntlreses car) be acconrplished by reductive
amination of the borane-protecled boronoproline l0O3 with
two equivaleuls olthc appropriate aldehyde (e.g. 2-pyridiu-
ecarboxaldehyde) using sodium triacetoxyborohydride as the

reducing ag,ent. The free ligands thus obtaiued may then be

complexed with the desired rnetal fbllowed by renroval of
borane protection group to atford the desired Detal complex
I-a. Similarly. con:pounds of Formula l-a with tJ=P(OXOPh)

2. CO2H or CN can be prepared wheu dipheryl pyrrolidin-2-
ylphosphonate. pmline or pyrrolidine-2-carbonitrile is used

as a starting, uraterial. respectively. The borane-protected

boronoproline I 0O3 can trc prcparcd frorn lhc corrcspoudiug
compound l0Ol via standard peplide fonnalion. One skilled
in the art would readily utiliz-e any appmpriate chiral or non-
chiral borane-protecting,groupslopreparecompound l00l iu
raccn:ic or enanliorneric lbrnl according to thc knowlr procc-
dures (see' examples in ('outts et al.. J. Med. Chem. 1996.
39( l 0), 2087-2094). Cornpouuds ol'Fonnula l-a iu racemic or
e0anlioneric lirmr can lhen be prepared accordingly.

lOt2El Scherne 3 illustrates the synthesis ot'functionalized
proline-M*(CO), complex (e.g. U B(OH)r) lionr a pre-
tbrnred M'((lO)_, ligand. The synthetic route utilizes the pre-
fornted chelate and etrautionrerically rich borouoproliue I 0Ol

as the starlitrg malerials to prepare the boronoproline M(CO),
Dpa analog (l-g, wherein nr 5. Chelate is l)pa. Metal Re or
Tc). (-ornpounds of Formula I-g in racemic fonn can be

prepared utiliziug a non-chiral starling material. e.g. a race-

nrate analog of conrpound I (X)l .
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l0l29l Sinrilarly, conrpounds of Formula I-g with tl=}'!(O)
(OPh):, COrl{ or CN can hc preparod whcre diphenyl pyrro'
lidin-2-ylphosphonate, proline or pyrrolidine-2-carbonitrile
is rsed as a starling malerial, respectively.

l0l30l Scherne 3 can be utilized to synthesize lunctional'
ized proline-Mt(CO), complexcs to explorc the elfect of
nrore signi6c:rnt variations ofthe distance ofthe metal chela-
tor lionr the proline moiety by incorporating a telher inlo
these shrclures. The lelhermaycomprisea sirnplealkyl chain
as shown. a l'EG (CHrCllrO),, a polyethylene antine
((CHrCHrNtl),,), or lhe like. Tenninal aminoalkanoic acids
(sr,rch as (fl-alanine, 4-aminobutanoic acid, 5-aminopentanoic
acid, 6-anrinohexanoic acid and the 8-aminooctanoic acid) or
arnino-PEG-acids (NIl, (CIlrCIlro),, CII2-COOII,
e.g. 2-(2-(3-arninopropoxy)ethoxy)acetic acid) may be uti'
lized as relhers. according to some embodiments.

I0t3ll Accordiug lo somc cmbodintcnts, glycinc and/or
other appropriate amino acid can be incorporated as a lir:ker,
as wcll as an additional binding moicry to afford seprase

inhibitors. Schenre :[ illustrates synthcsis of boronoproline-
Re*(CO), or Tc*(CO), contplexes having the slrucltrre as

represented by Formula I-b and l-c. Lysine is used lo prepare

compounds of Formula I with additional anrine nroiety in the

linkers.
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l0l32l Tlre nrolecules in this class may hc preparcd lrom
thc corrcsponding conrpound 10O3, as illustratcd in Schcnte

4. The cornplexes of Fonrrula I-b can be prepared liom pro-
tecred lysine utiliz-ed standard peplide coupling chetnistry.
The complexes of Fonnula l-c are prepared frorn the appro-
priate tenninal arninoalkanoic acids. Similarly, by ermploying
suitable borane-protecting groups. one can prepare the corre-
sponding racemic compound (frorn lhe non<hiral horane-
prolcuing slaniDg, material) or the enanlionrcr (frour the
chiral-protecting slaiing material in opposite chirality).

Schem. 4r Synth6is of nrnctronshTcdprcline M'1CO)1 Complex ulili"ing miro acid link.I
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101331 'l'he above reaction schenre is applicable to any

rnodification of thc tcthcr by incorporation of heteroatorns

iuto the lelherchain.-fhis may have additional benefits on the

alfinity as well as the selectivity lirr seprase. Incorporation of
heteroatoms inlothe tethersuchas oxygen cantake advanlage

ofdre coururercially availability ofa variety ofshort polyeth-
ylenc glycol (PEG) diamines that can be readily incorpordtcd

into tlre conrplexes. One ofordinary skilled in lhe art would
also readily apply other chelates 10 prepare ftu:ctionalized
pnrl ine- M*(CO), complcxes.

l0l34l The general synlhesis ofthe N-substituted benza-

mide glycinebonrnoprrline analogs is shown below in

I-c,
m-l,U=B(OH)2

Chelde is bis(thiMol -2-ylmclht l)trnitre

x
NH

w
qhcrcinW =NI12,X CH2,n - 1

Schernc 5. The synthesis of the gJycineboronoproline inler-
rnediale has been previously described (Sirnon J. C. et al. J
Med. Chen. 1996, 39, 2087-2091). The two step synthesis

lionr courpound 1003 (or its racemic or enantiomeric ana-

logs) involves an amide ltrrmation and depmtectior: steps.

Similarly. compounds of Fomrula ll with U=P(OXOPh)r,
COrH or CN can hc prcparcd whcn diphenyl pyrmlidin-2-
ylphosphonate. pmline or pyrrolidine-2-carbonitrile is used

as a starting uratenal, respectively lo afford the corresponding
compound lfi)3 analogs via lhc glycine coupling sleps as

descrihedbefore. Altematively, c<lrnpound l00l rnay be used

lo couple with glycine-linked N-subsliruted beuzamidc lbr
the preparation of c<lmpound of general Formula lV.




