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Communication

Concise Syn the sis of Sibrafiban and Lamifiban, Two Non-Peptide
Fibrinogen Receptor (GPIIb/llla) Antag o nists

Meng-Y ang Chang ( iE2##3 ) and Shui-Tein Chen* ( fifizk )
Instituteof Bi ologi cal Chemistry, AcademiaSnica, Tai wan

Thetotal synthesisof thenon-peptidefibrinogenreceptor antag o nists, sibrafiban (1) (Ro 48-3657) and
lamifiban (2) (Ro 44-9883), is de scribed. Both con tain 4-hydroxypiperidine unit and the same solid-phase
synthesismethodwasused asakey step. Connectionof asecondary al cohol totheDHP-resin, fol lowed by it-
er ativesaponificationand cou pling sequences, provided novel drugs.

INTRODUCTION

Dihydropyran (DHP)-linked poly sty reneresin has be-
come avalu able solid sup port for the high-throughput syn-
thesisof ox y gen-linked substrates.*® The acetal, which in
fact cor re spondsto atetrahydropyran ether, should with stand
awiderangeof condi tionsincluding strong bases. TheDHP-

resin has pro vided the “traceless’ linker in this solid phase
peptidesynthesis(SPPS) of lit er ature. Sincetheintegrity of
thechiral center canbecom promisedinpeptidesynthesisus
ingthisap proach, itisusually only usedfor sidechainat tach-
ment or nonpeptidesynthesis. Inthisletter, wereport anO-at-
tach ment/saponification ap proach by em ploy ing DHPHM
resinthat providesagen eral and straight for ward method for
thesynthesisof sibrafiban (1)*°** and lamifiban (2)****(see
Diagram1). Compounds1 and 2were both de signed based on
the integrin tripeptide recognition motif, Arg-Gly-Asp
(RGD). Accordingtorecent studies™ these com pounds must
have acarboxylate and an am mo nium function a ity withina
distanceof 11-15A tobeef fectiveinhibi tors. Moreover, it
has been shown that the ba sic func tion can be ei ther agua-
nidine, whichisthenat ural functionof theRGD sequence, or
an amine such as piperidine or abenzamidine moi ety. They
are also small organicmolecularinhibitorsof all platelet
fibrinogen re cep tor glycoprotein I1b/l11a(GPI1b/I11a) block-
ers'® and have been eval u ated for their abil ity to prevent
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platelet ag gregation. They arecur rently inclini cal devel op
ment asin ject able antithrombotic agentsfor the treat ment
andpreventionof acutecor onary syndromes.

RESULTS AND DISCUSSION

Asshownin Di agram 2, 4-hydroxypiperidinereacted
with N-(9H-fluoren-2-yl-methoxycarbonyl oxy)succinimide
(Fmoc-Osu, 1.0 eq) to give Fmoc-protected 4-hydroxy-
piperidinein 97% yield, then there sul tant prod uct (1.2 eq)
was cou pled to DHP HM poly sty reneresin (0.98 mmole/g)
usingp-toluenesulfonic acid (p-TsOH, 1.2 eq) indi chloro
methane/dimethylformamide (1/1 = v/v) for 20 h to give the
Fmoc-amine resin. Deprotection of the Fmoc-amine resin
(20% piperidinein DMF, 30 min) fol lowed by acylation with
Fmoc-Ala-OH or Fmoc-Tyr-(OBU')-OH (2.0 eq) and PyBOP
(2.1 eq) for two hours gave the resin-bound am ide. Thiswas
fol lowed by deprotection of the Fmoc-amine am ide (20%
piperidine in DMF, 30 min) and acylation with 4-cyano-
benzoic acid (2 eq) and PyBOP (2 eq) for 2 h. When the de-
sired cyano-al cohol wasobtained, cleav ageof theacetal from
theDHPHM resinwasper formedinacidic condi tions. Treat
ment of the crude al co hol, 1a or 2a, with so dium hy dride
(NaH, 2.2 eq) andtert-butyl bromoacetate (1.2 eq) gave the
Ala-CO,Bu-ester 1b and Tyr-CO,BU'-ester. Toeasily purify
the Tyr-(OBu')-CO.Bu'-ester 2b, we pro tected the hydroxy
group of phenol using ex cessiso butyl eneinacidic condk
tions®* to give the Tyr-(OBU)-CO,BU-ester 2b. The re sul-
tant cyano esters, 1b and 2b, were ob tained in 36% and 30%
yield, re spectively, from Fmoc-protected piperidine. With 1b
and 2b inhand, werequired an ef fi cient conver sion of the
nitrile into the amidine or amidoxime.™**?* Conver sionof
the benzonitrile, 1b or 2b, into the benzamidoxime, 1c or 2c,
was successfully achieved by amidoxime formation of
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hydroxyl ammonium chloride (NH2OH-HCI, 1.5 eq) and so-
diummethoxide(MeONa, 1.4 eq) inmethanol. With out puri-
fi cation, theresi duewasdeprotected by for micacid (5mL)to
af fordamidoxime 1c and 2c. Finally, the amidoxime, 1c, was
reactedwithethanol (5mL)andacat alyticamount of sul furic
acid to give sibrafiban (1) in 40% yield, while the amido-
xime, 2c, was con verted to lamifiban (2) by hydrogenolysis
using 10% pal ladiumonacti vated car bon (Pd/C, 100mg) and
acetican hy dride (2 eq) in 43% yield. The de scribed solid-
phasesynthesiscan beusedtogener atesibrafiban (1) and
lamifiban (2) for usein hu man antithrombotic ther apy stud-

ies.?®
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