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¥I NHI Bl TORS OF PROTElI N FARNESYLTRANSFERASE .5 The present
invention relates to conpounds t hat can be used in the nedicinal
field to treat, prophyl actically or otherw se, uncontrolled or

abnor nal proliferation of humapggissues. Specifically, the 10
present invention relates to conpounds that inhibit the f ar nesyl
transferase enzynme, which has been determ ned to activate ras
proteins that in turn activate cellular di vision and are inplicated
in cancer and restenosis. 15 BACKGROUND COF THE

| NVENTI| @stract Ras protein (or p21) has been examni ned extensively
because nmutant forns are found in 20% of nobst types of 20 human cancer
and greater than 50% of colon and pancreatic carci nomas (G bbs J.B.
Cell, 1%&@&?%?!% mmp}%[ﬂé’v’éé Enétoﬂ; fiatgts @ - chimca Gggi , 1992

10: 26) . are deficient in the

capability for feedback regulation that is present in 25 native ras,
and this deficiency is associated with t heir oncogenic action since
the ability to stinulate normal cell division cannot be controlled

by the pyigBdiar comple)?Bgmﬁﬁya@wgﬁhgwm%ﬂgap%%[ or tﬁ%ﬁmp&,@wer y

that the transformng activ ras is critica pendent
on post compesngtwithan a-hydroxyketiorié cempound @G buidahble asgphaddinjtiatorsrfob the

Reny, 1989: 53: 1 ha veil ed. an inportant aspect of ras
fu%ti oR“8598°‘¥ﬁ‘8H¥?§PPe°3}')ﬁ8va IC%&&OME‘?@&E&C@)&H?HQBS' P t her apy. 35
In addition to cancer, there are other conditions of uncontrolled
cellular proliferation that may be rel ated to excessive expression
and/ or function of native ras proteins. Post-surgical vascul ar
restenosis is such a condition. The use of various surgica
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- 2- revascul ari zati on techni ques such as saphenous vein
bypass grafting, endarterectony, and translum nal ' coronary
angi opl asty are often acconpani ed by conplications due to
uncontrolled growh of neointimal 5 ti ssue, known as restenosis. The
bi ochem cal causes of restenosis are poorly understood and numerous
growt h factors and protooncogenes have been inplicated
(Naftilan A J., et al., Hypertension, 1989;13:706 and J. din.
I nvest., 83:1419; G bbons GH., et al., 10 Hypert ensi on, 1989; 14: 358;
Satoh T., et al., Mlec. Cell. Biol., 1993;13:3706). The fact that
ras proteins are known to be involved in cell division processes
makes them a candidate for intervention in many situations where
cells are dividing uncontrollably. In 15 di rect analogy to the
i nhibition of nutant ras rel ated cancer, bl ockade of ras dependant
processes has the potential to reduce or elimnate the inappropriate
tissue proliferation associated with restenosis, particularly in
t hose i nstances where normal ras 20 expression and/or function is
exaggerated by growth stinmulatory factors. _ Ras
functioning is dependent upon the nodification of the proteins in
order to associate with the inner face of plasma nenbranes. Unli ke
ot her menbrane- 25 associ ated proteins, ras proteins |ack conventional
transmenbr ane or hydrophobi ¢ sequences and are initially synthesized
in a cytosol soluble form Ras protein nenbrane association is
triggered by a series of post-translational processing steps that 30
are signal ed by a carboxyl term nal am no acid consensus sequence
that is r cognized by protein farnesyl transferase (PFT). This
consensus sequence consists of a cysteine residue |ocated four am no
aci ds fromthe carboxyl term nus, followed by stwe-li‘pophitic 35
amno acids, and the C-ternminal residue. The +: ¢, :sulfhydryl group of
the cysteine residue is alkyl ated : ) 97/ 44350
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f ar nesyl pyrophosphate in a reaction that is catal yzed by protein
farnesyl transferase. Foll ow ng prenyl ation,.~.the CGtermnal three
am no acids are cl eaved by an endoprotease and the newl y exposed
al pha- 5 car boxyl group of the prenylated cysteine is nethylated
by a nethyl transferase. The enzymati c processing of ras proteins
that begins with farnesyl ati on enabl es the protein to associate with
the cell nenbrane. Mut at i onal anal ysi s of oncogenic ras proteins

—. ndicate 10 . that these post-translational nodifications are
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