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PCT/ GB96/ 01810 4- MERCAPTOPYRROLI DI NE DERI VATI VES AS FARNESYL
TRANSFERASE | NHI Bl TORS This invention relates to conpounds
that inhibit fanesylation of nutant ras gene products through inhibition

of the enzynme farnesyl-protein transferase (FPTase). The 5 invention also
relates to nmgygeslssisl nanufacturing the conpounds. phar macepidEadsnisio
conposi tions and net hods of treating di seases. especially cancer. which are
medi at ed t hrough farnesyl ati on of ras. Cancer is believed
to involve alteration in expression or fundtlon of genes controlllng

cell growth and differentiation. Vilst not w_shing to be bound
t heoretical 10 CMRWH'QR\TRBEHMN% DERIVASTVES A% EMNE§%E JRANPFERASE %Iéﬂpﬁ iC

backgrdund to ras in cancer. genes are frequently nutated in
tunour’s. Ras genes enc 19’&9:[& ' n{ﬂgmg teins
whi ch are believed to gﬁk@l nvo ve Q:?%Io;dlogﬁ Frﬁfaaﬁmé%ﬁrgﬁvlagéﬂﬁ eration and
mal i gnant trangémmoﬂni:isrdnotghmh{bmamdf the exaymg@mesvhpmembeesfenasbe(ﬁ?ﬁse)ed‘has
mut ant forns of Rev. ochem 56 779 827).
Post 1 ansl a5, GHPSHBU0 FIRER PopPiass of Fpiugacniine She Fopgopnt, Frmpens

bi ol ogi cal act icvhpasitiohSdrdanisthatis o tedding aa&sesaé@wwabw MhilchSee med;atbdi
believed to be an essentlal step in ras processing. It occurs by transfer

of the far nesylthroug fynesyjsuen oktas-nesyl pyrophosphate (FPP) to a cysteine at
the Ctermnal tetrapephhddPisBtlidvedtoivolve alidraBbs Mykﬁom%&n&%ﬂ%eﬂest he

CAAX box. After further post-translational nodifications I ncl udi ng
proteol ytic cl @M&le&‘ﬂl gtmbmcbffmmmgn dWeilss ot wishicpumbetbowndshyheoretical

rrethylation h.ne. car ras. is.able to.attach to t eceII
merbr ane f or é"f"ﬂff E?fewﬂf\r/"g?\f Qlloging tex §° bir Qeécpﬂtéf%cfgrpmdé? Fa3 /2 CapgeTy,

cells activat e%eﬁe@&re'f&qﬁ@hlkr@r\iﬁedxﬁ ndtfiburs. rRéEQ@mddféﬁédd@Eudfmixﬁb mphosﬁl!ia?é’ﬁd’!’?)
factors to stinulate cel grovvt In tumour cells it bel i eved t hat

mut ati ons in r&ipding prcwa%w ich are beligvedin @tl@voé@rilm sienal sff*@ﬁutél@@rpr@ iferptign and
absence of groyfy F&&fsﬁmﬂt‘i&v '}F K- an'ﬁ%?dag@nes havelbeemidentiiidd aQﬁZth

possi bly through ermanently in GIP activated formrather 25t an

cycl ed back to l’wﬁafibm@: . PancReve Bmhem ril98'b|§é1 H9-8). fl?mmylamabmocbﬁcmn ant
ras gene 1P gaE o?elmslrL%L?tL.? R)r%{ol t ﬂ’a\f'ﬂés\r %n of r%f catal ]§ed bﬁ’ FPTlase

class of known 1| Itors arres trans erase [ S base
pyr ophosphat e asbdliepdasbe areqssdmal ss:parrpﬂseprdﬁmsmge dtrocpurs bmmfypbf tbafamsyl EP

g? 4,[5 ﬁ'g w b O)gr(ﬁ%\?gi(%éﬂhl b' osp ate FI;P% 4eme a?ﬁxSfCetrégnngal%apepnge o{n gcry

a structural motif called the CAAX box. After further post-transiational modifications,
including proteolytic cleavage at the cysteine residue of the CAAX box and methylation of
20 the cysteine carboxyl. ras is able to attach to the cell membrane for relay of growth signals
to the cell interior. In normal cells activated ras is believed to act in conjunction with
growth factors to stimulate cell growth. In tumour cells it is believed that mutations in ras
cause it to stimulate cell division even in the absence of growth factors (Travis J. Science
1993, 260: 1877-1878), possibly through being permanently in GTP activated form rather
25 than cycled back to GDP inactivated form. Inhibition of farnesylation of mutant ras gene
products will stop or reduce activation.
One class of known inhibitors of famesy! transferase is based on farnesyl
. pyrophosphate analogues: see for example European patent application EP 534546 from
‘ Merck. Inhibitors of farnesyl transferase based on mimicry of the CAAX box have been
30 reported. Reiss (1990)in Cell §2, 81-8 disclosed tetrapeptides such as CVIM (Cys-Val-
Ile-Met). James (1993) in Science 260. 1937-1942 disclosed benzodiazepine based
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30 reported. Reiss (1990) in Cell 62 81-8 disclosed tetrapeptides such as

CVIM (Cys-Vval - Ile-Met). James (1993) in Science 260. 1937-1942
di scl osed benzodi azepi ne based WO 97/ 06138
PCT/ GB96/ 01810 -2 -

pepti dom netic cor%ounds After earliest priority date of the present
invention Lern¥0%70638995) in J. Biol. Chem 270 26802 and EF BP§{01810

I nternational Patent Application WO 95/ 25086 di scl osed further
peptidonm netic conmpounds based on Cys as th2-first residue. Al so after

the earliest pr|o dat e of e |nv nt,i on.Bri st ol [s uibb in
5 European Pat &fff ARB%F‘F'& "‘Eg @%65 e VB1 Hl\%rfh |I'f?gn

far nﬁsy:c t ransf(wgs;m Bidl e, gm,askwmagam ifh-lﬁt&:faﬁﬁt)dl Patextlpphtation W©i due
in the first pas

A di f t h
present invent |934?59$£‘i“§°1?5§d Beeher B@deanm%fcsﬁém ‘g?“ @%‘1%6315 tﬁ)
conprising an ik ek Be eafliektIRiofin AR Wﬂr&H&nﬂﬁv&ﬁbﬂBﬁ&oﬂ-MimwSEghbb in

Formula | 10 wherel n: Rlerr] 1's selected fromH, -Cerr
- err]al kyl enduRipeapPatentalipplication EP&O6383-dischnsed fonthedirgtime

substituents sel ct ed from al k al, rr]al koxy,
d err] al kanoyl ; inhibi E‘?‘?‘}%ﬁ%ﬁfﬁl’m&ﬂé‘?ﬁ Sgedfé}ﬁ%%g
di (Clerr]alkyl)anino, Qlgg Pﬁepfys&ft%vcnnon('tﬁé@& r&ﬁdéwy,

carbanoyl, (err]al koxycarbo yI derr]alk Isulfanyl 15

Cerr]al kyI sul mhuynace;gtvnkqoaippgmgmmwinganm %mfmw ofFermplaiky| ;
-COO(derr]al kyl; -COOderr]alkenyl; -COO (CHerr])[err]Ph

optionally substituted on Ph as dehi ned for substitution on Ph in
Rlerr] = -(err]al kyl ene-Ph above

- 1 3

-CJerr]al kylene-CONR[err] R err] whére err] A& s gﬁbindependently
selected fromH and (Jerr]alkyl; Nand™-ICrd yl ene-COOR[ err] where
Rlerr] is selected fromH, C[err]al k)II

10 wherein:
R' is selected from H; -C;_4alkyl; -C1 _3alkylene-Ph optionally mono or di-substituted on-
Ph with substituents selected from Cj._4alkyl, halogen, OH, C1_galkoxy, C)_galkanoyl,
C1-4alkanoyloxy, amino, C}_galkylamino, di(C}.4alkyl)amino, Cj.4alkanoylamino, nitro,

ferase

cyano, carboxy, carbamoyl, C1_galkoxycarbonyl, thiol, C1_4alkylsuifanyl,

15 Cj.4alkylsulfinyl,Cy.4alkylsulfonyl and sulfonamido; -CO-Cj.4alkyl; -CO-0-Cj_4alkyl;
-CO-0-C».4alkenyl; -CO-O-(CH3),Ph optionally substituted on Ph as defined for
substitution on Ph in R' = -Cj-3alkylene-Ph above and n=0-4;

-C1-4alkylene-CONR'R® where R* & R’ are independently selected from H and Cj 4alkyl;
and -Cy_4alkylene-COOR® where R® is selected from H, Cjgalkyl;

20 R?is selected from H; -C1_4alkyl; -C-3alkylene-Ph optionally substituted on Ph as
defined for substitution on Ph in R' = -Cy_3alkylene-Ph above; -COC1.4alkyl; and
-CO0OC _4alkyl;

R’ is selected from H; OH; CN; CF3; NO,; -Ci.4 alkyl; -C]_4alkylene-R’ where R’ is
selected from phenyl, naphthyl, a 5-10 membered monocyclic or bicyclic heteroaryl ring

2_5 'oontaining upto 5 heteroatoms selected from O,N and S and any aryl ring in R’is
optionally substituted as defined for substitution on the Ph group in R'= -Ci.3alkylene-Ph
above; R’; Co_galkenyl; halogen; -(CH2)nCOOR8 where n= 0-3 and R® represents H,
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20 Rlerr] is selected fromH, -Cerr]alkyl; -Cerr]al kyl ene-Ph optionally
substituted on Ph as defined for substitution on Phin Rerr] =

- err]al kyl ene-Ph above; -CO(err]al kyl; and -COoOC[ err] al kyl ;

Rlerr] is selected fromH OH CN CFlerr]; NJerr]; -(err] alkyl;
-Clerr]al kyl ermoBj/essy where Rlerr] is sel ected from phdtSA/GBIGEENS hy| |
a 5-10 nenbered nonocyclic or bicyclic heteroaryl ring 25 containing upto 5
het eroat ons selected fromON and S and any aryl ring in Rerr] is
optionally substituted as defined for substi3-ution on the Ph group in

e e LA R ROl b i

97/ 06138 C1.4alkyl. Co_4alkenyl, -0O-Cq_galkyl, -O-C') -4alkenyl, -C, salkylenePh optionally

PCT/ GB96/ 01810 al .
where Rl err] and ?qtlgmas%ﬁpgk dﬁ%g{o&ygrfcgg G aééﬁwl‘)m{"{@ﬂ EW E%_l@r r]
Cerr]al kenyl, lﬁheeéﬂreﬁdyakw&em H%gﬂﬂhad éf_.n,aakenyt-q err] al kyI enePh
optiogally substituted as oup for Rerr]

above: -coxl(R[e:rqgr@nqqleppnuAer-mkpb Crﬂé OQBe r“]hereR is H prfepealigd R is Hor

SR orr ) - ooy A Bl Htfibthai ot ot gBbia Ty T T Gy

Clerr]al kyl, R e:arb]amn;lcwmwdndmdmalM)cstﬂQ\ahlkdem-ddl(hoph| l'ic am no

aci d. carb err N- ens kyl ).carbamy!| C.err].al kyl
and N-(di C gﬁ%ﬁ%’w %1 ilﬁ’é 'é gdefr lgf %P%?’ha‘]“}
having L or D cashiriipha E:mﬁdihiﬁtthd&bﬁ'espondmgﬁ?dﬁﬂho@dxcl}h&adi&iébﬁfbrﬂnﬁlat he
corresponding free amno acid; a |lactone of fornula [err]

C err]al kyl nmonosubstituted on carbon with = ' a group of Fornul a
-X-Rlerr] where X is selected fromQ O8O , S, SO SJderr] and
Rerr] is "selected from (Jerr]al kyl lg , haphthyl, a 5-10

menber ed nnnoggcllc or bicyclic het &t yl ring containing upto 5
het eroatons setected fromO N and S and any aryl ring in

C1-4alkyl monosubstituted on carbon with =N-OH;
a group of Formula -X-R"* where X is selected from O, CO, CHy, S, SO. SO and R” is
selected from Cj_galkyl, phenyl, naphthyl, a 5-10 membered monocyclic or bicyclic

heteroaryl ring containing upto 5 heteroatoms selected from O.N and S and any aryl ring in
15 R"is optionally substituted as defined for the Ph groupinR'= -Cj-3alkylene-Ph;

p is 0-3 in which R values can be the same or different;

L is a linking moiety selected from the following groups written from left to right in

FormulaI:

CO-NR - where R' is selected from H. Cygalkyl, C}_alkylene-Z, -CO-
20 Cj_4alkylene-Z,

-CO-C, ¢alkyl, -<COZ, Z and Z is selected from -O-Cj_4alkyl, phenyl, naphthyl, a 5-10
membered monocyclic or bicyclic heteroaryl ring containing upto 5 heteroatoms selected
from O. N and S and any aryl ring in R'®is optionally substituted as defined for the Ph
groupinR' = -Ci-3alkylene-Ph: -CHg_NR"s- where R'® represents any value defined for
25 R'®; -CHpS-; -CHyO-; -CHy.CHR - where R' represents any value defined for R'S;
' -CH=CR*- where R represents any value defined for R'S: -CH2NR2’-T- where R*!
' represents any vélue defined for R'6, T represents -(CHp),- where n is 1-4 and T is
optionally monosubstituted with R? where R? represents any value for R'S other than H:

-CHoNR®-S05- where R? represents any value defined for R'; -CHy NR*-CO-T- where
SUBSTITUTE SHEET (RULE 26)



15 Rlerr] is optionally substituted as defined for the Ph group in Rerr] =
-J err]al kyl ene- Ph; pis 0-3in which Rerr] values can be the sane
or different; Lis alinking noiety selected fromthe follow ng
groups witten fromleft to right in Formula 1: -CONRerr] -
where Rlerr] iwoswbasg ed fromH derr]alkyl, derr]al kyl encRGI/GBSOISI0" >
C err]al kyl ene- Z, -CO(derr]alkyl, -CQZ, Z and Z is selected from
-O-(err]al kyl, phenyl, naphthyl, a 5-10 menber ed nonocyclic or

bi cyclic heteroaryl ring containing upto 5-Reteroatons sel ected from

0. Nand S and ' | | ' 1 L1 bt fined
2o Tt ™ P R A el R it i

where R err] r epptionelly momsybstittadevithdR T reéagre ?repre%ﬁtsafmwal]lq tor RH[other than H.:

-CH O; -CH - 2sWh I fined f
Rerr] DO Pheh B SR Y Ve BTy T R T Ve
Rierr]; -CH err hhN @hLhd ﬂ;-o(p’a&%n? nidnEsubltituted with Rmﬁ% FeiSehte/adly Walué i ned

for Rerr], T represents - CH err])n- where n is [ is o
optional |y norfoRibskerthan 8y -GS TRyveare T repmesents #CHp)nt whenginds; b ad 4 isonfignaliy

for Rlerr] other th H. .1 27" 21 : 16 .€ T.
represents any \%tnﬁ%g%g?tledn‘é" or gr%&%ﬁ%‘??ﬁ"{ﬁg rﬁmgg&fﬁ\?\;]@%{

WO 97/ 06138 where T represents (CHa),- where n is 1-4 and T is optionally monosubskaif¢dGHgER 01810
-4 - Rlerr] repragents any val u ef i e% - Rlerr]. T represents
-(CHerr])[err] -‘”l\ﬁﬁ’éﬁ' e'ﬁﬂ@?’*‘(&‘ﬂ"%‘fﬁ%}% s°tl'r’]er ?{’onal | y nonosubstituted with
Rierr] where R[ & fskeleQdd fRonepheyi2Raphihdl; 4S- fodhenetddntondtydic of biaytlitheteroaryl
-CONRerr]-T- where Rlerr] represents any value defined for R err]

T
represents - (8H[ingcpytpiningppte § heterggtoms where the\beterogiemsse insiapepdsptly selected from
mnosubstituted%‘gﬁ[err] where R err] represents any value for 5 Rerr]
other than H, - S-T- where T represents -(CH2)n- where nis 1-4 and T is
optionally o0 A oS dinier theredf whenR'RHe or 4 Nvgbride herloBr r] represents any
value for R err]o ot her .t han

H -CHerr]0O-T- . wher |
-(CH err])n- wheré& ?f’af’?"ie-r‘ihagﬁeﬁemlsol["?' g]megf ically rafcocﬁgtga%ss%l?%o? é%ru\fé?lﬁmﬁ[ err]
where R[err] repheéstidgatheryithvophafmacenticallidcépistilddiluesiton oarkier. Ais
selected fro henyl . naphthyl, a 5-1 0 r reg. ocycljc aqr.bicyclic
het er oar yl 1g1£i ng CBFP? ﬁg‘s %f?ﬁ%ﬁ@gﬁzﬁgpﬁ?ﬂy ﬂ@?‘é?rfa%% dre
| ndependent |y s eiefifdader R'-010;_zalkyfénblif and n=0-£/-C8-0-8, JalkehyTPCO-LLaRYL; When
Rlerr]=H, or a N oxide thereof:, " -
-Ci.4alkylene-CONR'R’ where R” & R’ are independently selected from H, Cj_4alkyl.
Preferably R? is selected from H and -CO-C, jalkyl.
Preferably L is selected from -CH,-NR'®-; -CHoNR?'-T .

20 Preferably A is selected from phenyl, naphthyl. pyridyl and thienyl.

Preferably combinations of R? and p are selected from:
i) R’ is selected from a group of Formula II; -C,_4alkle7; -O-R’ and: R"; and p=1-3
with the proviso that one value of R®is a group of Formula II;
ii)  p=0 with the proviso that A is naphthyl and L is -CHoNR?'-T;
25 iii)  p=1 with the proviso that R*=a group of Formula II and A is naphthyl.
In another embodiment of the invention it is preferred that:
R!is selected from H; -C 1-4alkyl, -C1_3alkylene-Ph optionally mono or di-substituted on
Ph with substituents selected from Cj_galkyl, halogen, OH. C)_4alkoxy, C)_4alkanoyl,
C1-4alkanoyloxy, amino. C}_4alkylamino, di(C4alkyl)amino. C_4alkanoylamino. thiol.
30 C1.4all€ylthio; nitro, cyano, carboxy, carbamoyl, Ci.4alkoxycarbonyl, C_4alkylsulfinyl,
Cj-galkylsulfonyl. sulfonamido: -CO-C)_4alkyl; -CO-O-Cj_galkyl;
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or an enantioner. diastereoisoner, pharmaceutically acceptable salt,

prodrug or sol vate thereof together with a pharmaceutically acceptable
di luent or carrier. 15 ~Preferably Rlerr] is selected fromH:
-COO(CHerr])[err]Ph optionally substituted on Ph as defined for
Rlerr] = -C ewojolepBene- Ph and n=0-4; -CO O ([ err] al kenyl| ; PCT/GBI6/01810
-COderr]al kyl; -Clerr]al kyl ene- CO\IR[err]R[err] where Rerr] & R err]
are independently selected fromH, (err]alkyl. Preferably
Rlerr] is selected fromH and -CO (err]al4d4 . Preferably L is

selected from - rr]-NRl N v A
is selected frd pﬁég]yqahlc }Qp'qu]ng_%fp ﬁracr) chordx ﬁ%bsnmwdonpﬂh%ﬁm y
Preferably Comwﬁﬁdeaﬁ%ele&eﬁ&ﬁc]_@m Ralégefl. GH! ef_uaﬁoﬁvromalkanovl) Rlerr] is

sel ected froma group of Forpula I1; C[err(]alﬂ@¥ R[err] re
Fi-sglpepy et B

Rierrf; and p=1CR4alkanoylpxy; amize. %r-ea}hé@nmﬁa%l QG
?fg_ll[:g; ﬂj:\]g[ lelr ' ]de%&uo ni?mQ:v\Qﬁt{ @a:%lﬁ %e ov ¢4 zgik&)ﬁyéa?ooﬁﬁp@i.ﬂalkvl%d— I's

proviso .t hat err] = a group of
Formul'a |1 ansl @y_jalkylafohylysulfonamido: -cl.4a1ky1ene-@mURF%rw Jof Resre of t he

Yo o, B e B 1 G- aRSle B CHOR SRR iy et

Ph with substitggRisCcsQeikgted from C[err]al kyl, hal ogen C]—I Cl err]al koxy,

d | kanoy! | kanoy!
i (L err] al Kyl )amsﬁ@ec@[féqzﬁ‘pa%%%a&ﬁmmm% L05 el ki ek
nitro, cyano, CgfQued Ry BBH: CNCCEL NG ch&m Ylb@]ﬂalkvlene-R where R’ is

d err]al kyl sul finyl, CIEF r]alkylsulfon ) f onami do: -CO-(err]al kyl ;
-COO0Cerr]ad k;ellected from pheny\aphthyl 61380 membered monocychc or bicyclic heteroaryl ring

o
CT/ GB96/ 01810 - 5-
-COOderr]al k%%ﬁm‘“g‘&'fbhﬁﬂf’%‘?’“f mgf)itﬁo(t)nngﬁ ?/ndrrsor%'d’ kren%lhalo&bst It q} gd on
g{l nyi Ymkt h aaHgnmmﬁtl ’ wehefeal=e0s3 adl R rrepresehis . (CaL4elkyl. Gaajatkgeyi: -CONR'R
err] al koxy, err a er :
C[err]al kyl ani n r}%@ﬁ%élseﬁﬁgﬁw G %ﬁ 5 O-Chpayt

Cerr]al kylthio 0.@ alkcn yano. carboxy, carbanmoyl, (ferr]al koxycarbonyl.

C err]al kyl t hi ono. 5 ]aIk ) sul fonyl, sul f onani d
- err] al kyl dAe-CNR %R]‘zr 9 #peR o independently rWrQCPfH'aQMalkVI and Ga-Aalkenwhe | y

sel ected from H, ﬁ}qﬁﬁ ge” | C@gﬂrd@m@mucmwmwm@,%ﬁ{yem‘]lsumor

sel ected fro Rlerr] is selected from

-C[err]al kyl: - ChegalkyaRtis gnel.dphhmn afadinephilie pmipo;acideathd; el ponfigyration at the

chiral alpha carbon in the corresponding free amino acid; C1_4alkyl monosubstituted on
carbon with =N-OH; -SO-C1_4alkyl; -SO2_Cj_galkyl;

20 a group of Formula -X-R' where X is selected from CO, CHy, S, SO. SOz and R is
selected from Cj.galkyl, phenyl, naphthyl, a 5-10 membered monocyclic or bicyclic

-

heteroaryl ring containing upto 3 heteroatoms selected from O.N and S;

p is 0-3 in which R values can be the same or different;

L is a linking moiety selected from the following groups written from left to right in

25 Formulal:
© -CO-NR'- where R" is selected from H. C1_galkyl, C1_galkylene-Z and Z is selected
- from -O-C1_4alkyl, phenyl, naphthyl, a 5-10 membered monocyclic or bicyclic heteroaryl

» ring containing upto 3 heteroatoms selected from O, N and S; -CHZ_NR"’- where R'®

represents any value defined for R'¢; -CHS-; -CHp0-; -CH»_CHR"- where R represents
' 30 any value defined for R'%; -CH=CR*’- where R?° represents any value defined for R';

-CHQNRZ'-T- where R?' represents any value defined for R'S. T represents -(CHp),- where
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Rlerr] is selected fromH OH CN, CFlerr]; NJerr]; -Cerr]alkyl,
-Cerr]alkylene-R err] where R err] is 10 selected from phenyl, naphthyl. a
5-10 nenbered nonocyclic or bicyclic heteroaryl ring cont ai ni ng upto 3
het eroatons selected from O N and S: C2 4al kenyl; hal ogen:

-(CH2) nCOOR[ erwoomeer38 n= 0-3 and R[err] represents H C er r PEFGR96/01810
Clerr]alkenyl; -CONR[err]R err] where Rlerr] and R err] independently
represent H, C[err]al kyl, C[err]alkenyl, -OCerr] 4alkyl,

-O-(derr]al kenyl; 15 CO\I(R[err])OQ[err] whes e R[err] and Rlerr]

;:gcrjre;g?agdﬁntly reEr E??n&égﬁ%? al kyl .and gbﬁé{)%ﬁ %i]h”r?pgewtgp%rvay& ol

Clerr]al kyl, R &'féthérthdd Krand provi@&@itﬂéa%idﬁdofRR[aﬁd RPid K: -CHaNRFUSOshdticke R a

l'i pophilic amno acid wth L or D con urat i t he chiral al pha
carbon in the chR’%?B’éﬁENYPé“"f @%’dafﬁi?\%’gz"mbm%f@s ]'3‘IhR‘§IR FEREEHBSRY Vdied on
carbon with =N =436t Rlef Ysl ¢ qﬁﬁérlng(ﬁﬁﬁﬂdafﬁ%gmrﬁg\o?o% bt L4
Formul a -X-R{err e\i&kre X'l sel ec rom CQ err

Rerr] is 5 smtheR evdm‘er mep}@mnts]aayr«ylnefopBém}lierﬂmHhmd)nrqvmdatlb@stmmfer ed

| bi t t
Cor st cd' fr om R G €%is 1:-COTHE 32 fphere e MRt A PRI r RS FHARSHE
same or differ en{CHy),- where h & 134 iﬂdﬂkisragumnsehmmabaﬁnaﬂmmmhe Rtleprevinttg
groups witten from f‘ef

r n 25 Formul a | err]- _where
Rlerr] is sel ectaélﬂ"ﬂ“%fw two°é{°|ég'?‘t I proyifled at e&f‘l@?f%ﬁ% ?‘d%;él’sg’rg Ha¥Tact ed
from -0-( err] alysete T RipRINMHHs -( IQM& n%hlﬂdmﬁéﬁﬂ %H%B&nnh@dﬂghﬁ’om

bi cyclic heteroaryl ring cOnt ai ni ng u hét er oat ons sel ecte |
O Nand S; m[\@;erq Kﬁmrqs?ms i nloe RirR rqtherthanH efHp@dnwberaTyrepssents def i ned

for Rerr]; - r B rg2%
represents 'ﬁéﬁ ﬁ}ée;(gill:g sﬁﬁ{a Tls O%iﬁl{' ln%h'gﬂ:%%d ‘)ro@?ﬁvm“g%l% relpre]se ms
represents any \myuraludﬁirl Wdﬂn[{ err] -CH err] NR err] T- where
EREg-lE ]er ; ]e g) E g?‘re]n tg an‘)égvgl h‘gxgp eny cLthyqra ﬂ& ber-gd rrn<e> ocyalc or gxcychc heteroaryl

-6 - n is 1- 4ingtdnthinirg urptbts &ﬁaie&yoae@Mﬁwddftnﬁﬂomn&mﬂ[bﬁiryeﬁc nfper e R22

represents anY val ue, f or rr] other ,than H and provided at | east one
of Rlerr] andRXsspectively w*m[tbr hqtmt@rlr pre independpntly seleted frgra O N & S
represents any s ikl AGHB A - O err]-NR{err]- 0O T- wher e
Rl err] represents any val ue defined for Rerr]. T represents
-(CH err])[err]- vxherﬁeprﬁferrgdptannasnwcﬂmmﬁtwwamﬂxyfqmwésm| tuted 5 with
Rerr] where Rlerr] [GRLARGR! o2y ashak UL Aveliodlthdre RIdelt 2mpbunk BF
provi ded at | east one

Formula I. IIL, IV or V for use as a medicament.

20 According to another aspect of the invention there is provided a compound of
Formula . IIL. IV or V for use in preparation of a medicament for treatment of a disease
mediated through famesylation of ras.

Many compounds of Formula I are a feature of this invention and in particular
according to another aspect of the invention there is provided a compound of any of the

25 following classes i), if) or iii):

class 1)
x! Xt

H—§ | CONH—<\/

ol

N
}., Formula HI X2
wherein:
SUBSTITUTE SHEET (RULE 26)
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Rlerr] and Rlerr] is H -CONRerr]-T- where Rerr] represents any val ue
defined for Rerr]. T represents -(CH err])[err]- where nis 1-4 and T
is optionally nonosubstituted with Rerr] where R err] represents any
value for R err] other than H and provided at |east one of err] and
Rlerr] is H WCHGIR PCT/GBI6/01810
27 where T represents -(CHZ)n- where nis 1-4 and T is optionally
nonosubstituted with R 10 where R err] represents any value for Rerr]
other than H: -CH err]O T- where T represenfs (CH[err])n- where n is

any value 1o ReeRARecr B PRI BRIt M € el HiEl AR B o GRbnE D

a 5-10 nmenber ed hpdroxySy gdlkydcaconydt Cy.galldoxydd,e(,hﬂmbabqﬂvl ring cont ai ning upto

3 or 5 heteroat in t cgse .of cy Y cI| .rin

 eonent T ve y an A it s paphay ora ﬁ@&rr%em' e N
S; or a -S Seteﬂamgséla%mhmmanﬁerr] A preferred

phar maceut i cal rrp05| tionis in the form of a ta Accaordi ng

to another as ﬁeé"t iselegtpdirom o phanyh phetyiCo <pllylpg 6@%&’3&‘1@6@{9&3{%‘1&)?0’1‘3‘“‘“
Formula 1. I11. o] n

anot her aspect o?IXSﬁ{gte?éﬁ&gﬁtsfigﬁedaﬁ%re 'S rov?éc’f’ac};gnkedmAm'ééﬂw de?@ls
l. 111. IV or Vopmnaﬂusslbsmmpct @panyaing@s dcﬂned fmﬂcrwhmelht--\(‘qmathy&ac-ﬁ’bm of a
di sease medi ate thr ough farnesyl ation of ras. Many
conmpounds of Foffif& | are a feature of this invention and in particul ar
according to anoﬂnaﬂeas@mmt,mu nvention there is provided a conpound

3\;) gg}/ogz:})ghe 2?( fisoslc-:fecte:d E’gm %l,_?a?ky?sulflanyl é I_ﬁglkslrsulﬁnyl) ¢ salkylsulfowéﬁr&ggﬁﬁg 10

-7- X .
o) o ey by PN, SR ity G 1Lt e

hydr oxy err] al kigssdir bonyl : [ err] al koxyd err]al kyl car bonyl ; Ais
sel ected from phenyl. napht hyl 0fs a 5-10 nmenbered heterocyclic ring having

upto 5 2
H—§ | Ry
\O—CHZ—N ——(CHy); » .
N
\
H Formuia IV

wherein:

15 Xis selected from -CO-C,_4alkyl-Ph; -CO-C,_¢alkyl; -CO-C,_4alkyl-heteroaryl where
heteroaryl is a 5-10 membered heteroaryl ring containing upto 5 heteroatoms selected from
O, N and S and Ph or heteroaryl are optionally substituted as defined for Ph in R'=
-C1.3alkylene-Ph;
C;salkyloxyC, salkyl;

20 A is naphthyl or a 10 membered heterocyclic ring having upto 5 heteroatoms selected from
O.Nand S;
R*and p are as defined in claim 1;
class iii)

. ' x6
3
H—S I ® )p
. \O—-cx-xz—u ——(CHy); 3 ——CH
N
25 \H Formula V L7

SUBSTITUTE SHEET (RULE 26)



het erocatons selected fromO, Nand S; 5 Xerr] is selected fromH, phenyl:
phenyl C err]al kyl: a 5-6 nenbered heteroaryl ring containing upto 3

het eroat ons selected from0O, N and S optionally linked to A by (err]al kyl:
and Xferr] is optionally substituted on any ring as defined for Phen yl
in Rlerr] = - Gjeymdeadskyl ene-Ph in claim1: Xerr] is RITRREGHI om H;
Cerr]Jalkyl: 10 Xerr] is selected from (err]alkyl sul fanyl;

C err]al kyl sul finyl; C. 6alkylsulfonyl; carbanmyl N

(Cderr]al kyl)carbanmoyl; N (di[err]alkyl)caBbanoyl: and hydroxy or a
Cerr]alkyl ether thereof: class ii) [J[err] Formula 1V wherein: 15
X[err] is sel ec8H om - COC[err]aI kyl -Ph; -CO-(err]al kyl;

- CO- g err] al kyl XPrisehpsilyé defined for X’ 1metahmearyl is a 5-10 menbered

and Ph-or  het or SassTh amena R s DA D Rag CLAMKUERE Ph fn Rl err]
2 10 rerber ed it *%?Esyﬁﬁp.‘“é* |draa a%%%?‘é‘“ﬂ’e‘?&‘??é?‘s%‘ﬁé P Y
0, Nand S; 5 BYletedfromO.Nand8; as defined in claimi; class iii)
Lerr] For mul i’vdpareasdeﬁnedabove
or a N-oxide. pharmaceutically acceptable salt. prodrug or solvate thereof .
Preferred values for compounds of class i) include.,
X'is selected from H and C,.¢alkoxyC, calkyl:
10 XZis selected from H; phenyl or phenylC, calkyl;
x'is C,.¢alkylsulfanyl;
A is selected from phenyl or naphthyl;
Other preferred values for X* are -OMe and the lactone which can be formed when Xtis
OH and X*is H.
15 Preferred values for compounds of class ii) include p is 0.
Preferred values for compounds of class iii) include,
X is Ph;
AisPh;
pisO.
20 In another embodiment of the invention there is provided a compound of Formula I
in which: R is selected from H or C,_salkyl; R? is selected from H, C,_alkyl,
-COC, _4alkyl; -C,_4alkylPh; L is selected from the following values as defined herein.
CONR'®, CH,S, CH,0, CH,CHR'®, CH=CHR?, CH,NR*COT, CONR*T, CH,ST and
CH,OT,; and values for A, R> and p are as defined herein. with the proviso that 2-
.25 (benzylcarbamoyl)-4-sulfanylpyrollidine and 4-(acetylsulfonyl)-2(benzylcarbamoyl)-
pyrrolidine are excluded. It is believed that the excluded compounds were disclosed as
intermediates for beta-lactam antibiotic synthesis in Japanese patent application 60233076
(Sumitomo Chemical).
According to another aspect of the present invention there is provided any one of
30 the following individual compounds or a pharmaceutically acceptable salt thereof:

SUBSTITUTE SHEET (RULE 26)



WD 97/ 06138 : PCT/ GB96/ 01810
- 8- wher ei n: X[err] has any value defined for Xferr] inii) above;
X[err] is Ph optionally substituted as defined for Phin Rerr] =

- err]al kyl ene- Ph: A is Ph or naphthyl or a 5-10 nenbered heterocyclic
ring havi ng um@97ems: er oat ons 5 sel ected from O, N and S; PCTEPEIG g o
are as defined above: or a N-oxide. pharmaceutically acceptable salt.
prodrug or solvate thereof Preferred val ues for conpounds of
class i) include. X[err] is selected frdmH and

| k .
ohonyl QL ert ] al kgt b TSy SRl B i AR berdbytpmino ot
from phenyl or mﬁaﬂmhﬂﬂanylbuwnﬁcweh&rred val ues for X err] are -Owe and
the | act whi ch be f d wh
SR LA T RN IR CHIME O ¥ SR

Preferred val uegng ls,gﬂﬂ;;w off: class iii) include. Xerr] is Ph;
A is Bh; tg; %ﬁ n ‘anot her enbodi ment of the invention there

i s provided a 1:dﬁ@blrh@-mnﬁfﬁ‘mﬁéﬂl-4-S“1fanylnmmidé!hz-vlqe@rYﬂ)]'amIEO]@bFfé’é‘ta&Pni’H0m H
or err]al kyl r]al kyl err]al kyl;
-d gr] a} Kyl >F/>h; l|°s) @F’Z’c@'ﬁk trbgt%'{ C%TJPE{PYI(?\?\A&%Q] val ﬁes as de]s:lor%d h!ar ei %
8C_I]\I[R[ e ]r rN ]R[ CH][ eresR- ({%ﬁl&nyl}iq([ZWMﬂlﬂgﬂbﬂémI]dJn-BIalt_ln[idﬂB[l)]eglriIQ]-phgnylcalrbonyl}]: -

err err err an err and val ues for
A Rerr] and p%@%‘%@ﬁh&&ﬁ f#'%with the proviso that 2- 25
(benzyl car barmykh%ﬂz?%ﬂ lf(@B?Qﬁllﬂsﬁﬂny?w1d%i12|-vlmethyl)—ammo]—naphthalene- -carbonyl}-

e

4- (acetyl sul fonyl nzyl car banoy yrrolidine are excluded. It is
bel i eved t hat 18 iamincd-mathylsulfanpibusyrie acidmethil ester bsed as i nt er nedi at es

Lo el a1t a1 e 40 s SIS Sl BSESRRpPABLELAny
of the present imﬁMﬁﬁﬂ@helfﬁvlb&tyﬁémm ded any one of 30 the follow ng
| ndi vi dual corrpo g_ f.(? 3-p%e£y!— f(EE E}[jt 'sG any pyr%gl?de IE) E meth)ﬁ)e-lalmtnng]b%enﬁcarbonyl}-
amino)-4-methylsulfanylbutyric acid methyl ester;
15 (28)-2-({-3-phenyl-5[([28,48]-4-sulfanylpyrrolidin-2-ylmethyl)-amino]}-phenylcarbonyl}-
amino)-4-methylsulfanylbutyric acid;
(28,48)-2-[ {N-(4-methoxybenzyl)- N-(naphthalen-1-ylmethyl)-amino}-methyl]-
pyrrolidine-4-thiol ; |
N-(naphthalen-1-ylmethyl)-N~([2S,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-pentanamide ;
20 N-(naphthalen-1-ylmethyl)-N-([2S,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-2-(pyridin-3-yl)-
acetamide : |
N-((28S,48)-4-sulfanyl-pyrrolidin-2-ylmethyl)-3-methy!-N-(2-naphthalen-1-yl-
ethyl)butyramide ;
N-([28,48]-4-sulfanyl-pyrrolidin-2-ylmethyl)-N-(2-naphthalen-1-yl-ethyl)-2-pyridin-3-yi-
25 acetamide ;
(28,48)-2-{[(3-Methoxypropyl)-(2-naphthalen-1-ylethyl)amino}methyl } - pyrrolidine-4-

thiol;

R N-([2S,48}-4-sulfanyl-pyrrolidin-2-ylmethyl)-2-(4-methoxy-phenyl)-N-(2-naphthaten-2-yl-
ethyl)-acetamide ;

v 30 (25,4S)-2-{[k2-(4-Methoxyphenyl)ethyl)—(2-naphthalen-1-ylethyl)a.mino] methyl}-
pyrrolidine-4-thiol ;
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PCT/ GB96/ 01810 -9-
(2S)-2-{2-Benzyl -5-[([2, 45] - 4-sul fanyl pyrrolidin-2-yl nethyl)-am no] - benzoyl
am no} - 4- met hyl sul f anyl butyric acid nmethyl ester;

(2S) - 2- { 2- Benzworgankms 2S, 4S] - 4- sul f anyl pyrrol i di n- 2-yl met hyl PCHRBAEISHenz oy
| am no} - 4- nmet hyl sul fanyl butyric acid; 5

(2S)-2-({2-phenyl -5-[([2S, 4F] - 4- sul fanyl pyrrolidi n-2-yl met hyl)-am no] - pheny
| car bonyl } - am no) - 4- net hyl sul f anyl but yr-il@-aci d nmet hyl ester;

oot bony 1 GRS BYpb el g Yy ol -pheny

{3-[([2S, 4S] - 4- smd yepyrrolidin-2-yl nethyl)-am no] - napht hal ene- 1- car bonyl

}- 10 am no)-4-net hyl sul fanyl butyric acid thyl. ester: - 2-

[ ([2S, 49] - 4- suNK( Wr%b?ﬁ/@dwmﬂgﬁ%@yﬁgﬁﬂt“ﬁ&*“éﬁ%‘!'g'fg'&hyn'
car bonyl } - a@%ﬁlﬁ%—:mt hyl sul f anyl butyric acid; (29)-2-(
- 3-phenyl - 5[ ([ 25, -4-'sul fanyl pyrrolidin-2-yl net hyl) - am no] - phenyl car bony
}- am no) - &- Es(ﬂﬁymiphdn&hetwuam{(L&Siﬁ]-desbﬂanyépmlidi!ls}memv~3-dimetgt 15
(25)-2-({-3- phenﬁl - 5! g 2S, 4S] - sul fanyl pyrrolidin-2-yl met hyl ) am no] - phenyl ca
rbonyl } - am =4-1et hyl sul fanyl butyric acid; '

I(O 3 S, 49)- 2- [ { IV (4(2sp@(RSAEA-Sullinf Fgmolitia 2eyiméthy (b teitioyy-propyb podreiy || -

i di ne-4-thiol; . .
N- ( _ngpht ggl en- 1- benzeyieming}-femethylsulfagyl-bunere 3¢idy | pyrrol i di n- 2-yl met hyl ) - pent a
nam de; AS]-4-Sulfanyl- idin-2-ylmethyl)-3.3-dimethyl-N-(2-naphthalen-1-yl-ethyl)-
N ( (napht hial) en- 1?9%%’%_1%! Z“- DO e e T ooy | et Py )V-)z- (p
yridin-3-yl)- utae e; '
N ey bty A s AU caiede-b- 8o ot TR LS. il i rolfafnds- R DRl - V!
N- ([ 2S, 4S] - 4- sul bhenylcabpiyl phmiio)ybulyrid ackk yd ) - N- ( 2- napht hal en- 1-yl - et hvl ) - 2-

di n-3-yl- 25 et anj de; _ . .

45) - 2. {1 (3- VANGRRPEI 4 Lo KRS Sl e i
gl i di ne- 4- Tphentevtbt»ncla,b;flyi}-amim)—butyric acid methyl ester.
e

S, 4S] - 4-sul fanyl - pyrrolidin-2-yl met hyl) - 2- ( 4- - - <
n- 2- 1,| - 15 et Kyﬁ;:)é:)g@@g Q9 3nQther ag/pegteof tﬁé izwe%tigrf' thg%tnsh%%dw Y &Ya&-rlxac'él_utgczal naph

3
{
|

pyri
(2
py
N

r
S
r
(
t ha

,r
[
I

composition comprising a compound as defined in any one Formulas II1, IV or V or an

individual compound listed above together with a pharmaceutically acceptable diluent or

carrier.

According to another aspect of the invention there is provided a process for
20 preparing compounds of classes i), ii) or iii) as defined above which comprises

deprotecting a compound of Formula VI

2
N Formula VI

\Prl

wherein X® represents the right hand side of compound classes i), ii) or iii) as defined
~above, Pr' is H or an amino 'protecting'group,"Prz is H or a thio protecting group and any
25 functional groups in X* are optionally protected with the proviso that there is at least one
protecting group and optionally, if desired. converting the product thus obtained into a
pharmaceutically acceptable sait thereof.

In an embodiment of the invention:
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30 (2S,4S)-2-{ [(2-(4-Met hoxyphenyl)ethyl)-(2-naphthalen-1 -ylethyl)am noj

nmet hyl } - pyrrolidine-4-thiol; WO 97/ 06138

PCT/ GB96/ 01810 -10-

N- (2, 2- Di phenyl -ethyl )-N- ([ 2S, 4S] - 4- sul fanyl - pyrrolidi n-2-yl net

| - but yr aniwe 97/06138 PCT/GQ/DG)OISIO

N- ([ 2S, 4S] - 4- sul fanyl - pyrrolidin-2-yl net hyl)-3. 3di net hyl - N- (2- napht hal en-2-
yl -ethyl) - butyram de: 5
N- (2. 2- Di phenyl - et hyl) - N- ([ 2S, 49] - 4- sul fanyllpyrrolidin-2-yl nethyl)-3.3-dim

et hyl - but yram deg Pht CH.
(25)-2-{3-[ ([ 25, 45] - PR gfvalues for R include methyl: -CH-Ph: -CHy-Phsubstited an PR |\
i noj - benzoy vatrinitoy. especiatyl#yhiaod dcengls lBGﬁ]Jh}}vlmorcabotdd -CO-O CH-.-Ph substituted

N;/I( [ gtshsﬂ 4lgu| f?gk%%@r Qs'péc‘?éxﬁﬁﬁi%m(’:ﬁ}&bk}?' 3-di met hyl - N- (2- napht hal en- |
(25) 4- Carbamoy! - 2- { Bxa@ it vihods (28 i oMl OOUFHYL i n- 2-y1 et hy! ) -

am noj - phenyl car bonyl } - am no) - but yric aci d

(2S) - 4- Car banwyl - 2- (EsampigsefyaleesforB dnchude (f: {HQQP&nQPl\%nS&Mm *Lququt hyl )
- am noj - phenyl caghopy l}epr@%pnﬁoédgzz,\ldébﬁs QChithb{TRAIY for®SE BT -

According to anot her aspect o ention there I's provi ded a
phar maceuti cal coﬁmlesloﬁhpaphﬂprannnmldawhmhponmuutaﬁledsfde chein {(denmed/R3ne

ot s 1 ol et o 4B RARGe i SR RIS

According to angémel leddne tblestineld @aliriey ¢/YohBfuritioa ietht aorwspbﬁdﬂfgtfrea aRifCRRIS
for 20 preparjng conpounds of classes i), il1) or iii) as defined above

whi ch conpr i sHs 1s prefepred; [Eyamples ofipmine anighidarhains areseuayt belay. Apeaferred value for
Formul a Vi R'is -CH,-CH,-S-CH,. Further preferred values for R' are -CH,-OMe and -CH,-CH.-

OMe.
- When R" is H to give a COOH group in Formula I1. and R' is -CH,-CH,-OH then
a lactone.can be formed where R'” and R* together form part of a dihydrofuran-2-one

15 heterocyclic ring. The same lactone can be formed for compounds of Formula 11T where
X*is OH and X* is H.

Amino Acid Side Chain

methionine -CH,-CH,-S-CH;

phenylglycine  Ph

phenylalanine -CH,-Ph

serine -CH,OH or a C,_,alkyl (preferably methyl) ether thereof.
leucine -CH,-CHMe, _

homoserine = -CH,-CH,-OH or a C,_jalkyl (preferably methyl) ether thereof.

20 A preferred value for p is 2.
When L is -CHy)NR?'-T- a suitable value for nis 1. When L is -CHyNR*-CO-T-a
suitable value forn is 1. When L is -CH>"NR*-T- a suitable value for nis 1. WhenL is
r ~CH>S-T- a suitable value for nis 1. When L is -CH2-O-T- a suitable value fornis 1.
L is especially -CONH-. -CHy.NH-. -CHoNHSO3., -CHpNHCO-.
SUBSTITUTE SHEET (RULE 26)



wherein Xferr] represents the right hand side of conpound classes i), ii)
or iii) as defined above, Prlerr] is Hor an amno protecting group,
Prlerr] is Hor a thio protecting group and any 25 functional groups in
Xerr] are optionally protected with the proviso that there is at |east one

protecting gr eupemsisoptional |y, if desired. converting the BSTARISOIES s
obtained into a phar.-maceuti cal |y acceptable salt thereof I n
an enbodi rent of the invention: WO 97/06138 -

PCT/ GB96/ 01810 Exanpl es of valZies for Rlerr] include nethyl;
-CH err]-Ph; - |turh§p GRS glly
4-nitro: acetyl %E@L gﬁaﬂ%xgca n@ghe%wd err]wlgﬁ substﬁt ut ed on
Ph with nitro. esiexdliayly 4-nitro: -CHerr] CONHerr]. Exanpl es

of val ues for er cl ude, - COOcertbutyI 5 Exanpl es of
val ues for R[erRl[F]mf‘% N?ﬂ'@ﬁdﬂues%-l"m qerr]; -SOMe and; - SORMe.

When Rlierr] repfF@ﬁR“lﬁmuﬁ-@bﬁz@Idk% ariony i alﬁqu&béﬂvl &:aﬁﬂhbﬁhbmvwﬁdem for nis
0. Exanpl es of Hpoplllc ami no aci ds which contribute their

side chain (denghengxpgaghonyl; within the definition of values for Rerr])

I ncl ude net hi onll;tag z-pﬂfeﬂﬁh‘%ﬂ fe. phenyl al ani ne. serine. |eucine.
| sol euci ne or vali ne confi‘guration in the corresponding free anm no acid

10 i s pref er r ed FoERANikthoxycdrbeanyi; Myhﬂsnmlbxyhanb—oﬁrmr&eﬂylomcatbehﬂw A

referred val ue F

Br eferred xal 3e§§;ﬂﬁh hr.l}yﬁaﬁycaﬂ}%no_y&_q(@% arh;&ﬁg délLMfggﬁy [-ér[)ag’; smxy
Wen Rerr] is Haﬂb@x)g |(z$,4&nmﬁlﬁﬁﬂtumyﬂa abid miscyd edtér-23R carthanmoyt: | IS
-CHerr]-CH O tone, can be formed _ where R[err] and R[err]
t oget her for n?‘be(?ﬁ)%Pmayla?lfﬂ‘)ﬂ‘rw&ﬁldzzyb‘ﬁgb%@%&h@%ycl ic ring. The same

l'actone can be frfpeql.of Mﬁﬂﬁpgmﬁpﬁm@m& isb! where X[err] is OH
and X err] is H Aci d Si de Chain
ForL: -C(O)—NH-_ -CH».C(O)-NH-: -CH3.NH-C(0)-; -CH.NH-SO».: especially
-C(0)-NH-.
For A: phenyl; pyridyl, thienyl; naphthyl.
15 ForR"& R 1, C1.4alkyl, especially H.
In another embodiment of the invention preferred values are set out below.

In compounds of Formula III: X'isH or methoxyC, 4alkyl (especially H); X?isH.
phenyl or benzyl (especially benzyl); X*is H or C,_alkyl (especially H); X' is
C,4alkylsulfanyl (especially methylsulfanyl); and A is phenyl. When A is a 6-membered

20 aryl or heteroaryl ring then groups -NX'- and the substituent comprising X* are preferably
in meta juxtaopsition relative to each other; and X2, if present, is preferably positioned para
relative to -NX'-. The chiral carbon to which -COOX’ is attached is preferably in S
configuration. The chiral carbons at the 2 and 4 positions of the pyrrolidine ring are
preferably in S configuration.

25 * In compounds of Formula IV: X*is -CO-C, salkyl (especially -CO-CH,-CHMe,) or
-CH,-Ph-O-C, ,alkyl (especially -CH,-Ph-OMe); heteroaryl is preferably pyridyl and a
preferred aryl or heteroaryl substituent is -O-C,_alkyl (especially methoxy); and A is
naphthyl. The chiral carbons at the 2 and 4 positions of the pyrrolidine ring are preferably
in S configuration. The attachment point for A relative to -(CH,), - is preferably at the 1

30 position of napththalene and the equivalent position for heterocyclic values for A
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met hi oni ne -CH err]-CHerr]-S-CHerr] phenyl gl yci ne Ph

phenyl al ani ne - CH2- Ph serine -CH, OH or a (err]al kyl
(preferably nmethyl) ether thereof. | euci ne , -CH err]-CHwWe[ err]
honoseri ne -CH err]-CH err]-OH or a Cferr]alkyl preferably nmet hyl )
et her thereof woe7RK138 preferred value for p is 2. When PCFGBI6/01810
-CH err]NR[err]-T- a suitable value for nis 1. Wien L is

-CH err]-NRerr]-COT- a suitable value for nis 1. When L is

-CH err]-NR[err]-T- a suitable value for nn13s 1. Wien L is

_CH ST bl | ue f Lis -CHerrl-0T
Sui bl & val ue (AR of g mimbepng conuerpiod of Pyerocseleh) A PIeRFER vitogor®
;:> g_r—l} %r?) r9 ]Esjﬂgfglgr(dlqz)l -, Clel- L), NHCO- WO 97/ 06138 ] ]
Exanpl es of vaI ues florcompoundsofFormuln 3 X &ﬁﬁ'caﬁ@VE(mWfWWrF&fﬁﬁ

i nolyl & | . bel
oo ”%Lg”] A X WJ@G eé-CH,-r-bu e%é CallPl (Fti), RH,KHMB) UPTHIPR-G-el ikl bel ow.

nzylo | oXycar bonyl : “car barmoyl et hyl :
acetyl: 5 pheuo(e;mla!ipngﬂz-PHDMe) HewroaR is pkcfetaylvwhﬂ!dﬁpql a preferred argh Rlerr]:

N ot i -l |y oRERHRSy Dtk (R B Aoy s e o kO ARy

hydr oxy; car grenyl). f&%urélvmbﬁsw: ﬂféllfa&lBWpohﬁérK lolf thep@irolidifiztringlare preferably in
est er- 2yl -carbanoyl; 10 (2S) | sul fanyl - bu} c aci d- 2yl - car banoyl ;
phenoxy. FoS.cpnfi 1&1fazl°ne§m§'tf1=féﬂdl up forg(GHpwanisy f-erred value is O.

gg;etl i |C§,O) N 5o Cg%ﬁ?fe]paﬁ;@)vamé for REWR&Ti2 MR- G GDMe, -CORMIOME:SRDLr 1] ;

10 -CO.N(Me).OMe: -COOMe. allyloxycarbonyl; -CO.N(Me).OMe, allyloxycarbonyl;
allyloxycarbonyl, -CO.N(Me).0.CH,CH=CH,: OH. COOH: -COOMe. COOMe: Ph. -
CO.N-Methionine methyl ester: Ph. -CO.N-Methionine: benzyl, -CO.N-Methionine methyl
ester; benzyl. -CO.N-Methionine; benzyl, -CO.N-Methionine isopropyl ester: Ph. -CO.Na-
Glutamine methyl ester; Ph, -CO.Noa.-Glutamine.

15 Suitable values for L= CHNR?'T include CH,.N(CO.CH,.CHMe,).CH,.CH,;
CH,.N(CH, CH, CH,0Me).CH,.CH,; CH,.N(CH,.pPh.OMe).CH,.CH,;
CH,.N(CO.CH,.CHMe,).CH,; CH,N(CO.CH,.CH,.CH,.Me).CH,;
CH,N(CO.CH,.CHMe.CH,Me).CH,; CH,N(CO.CH,.CH,.OMe)CH,;
CH,N(CO.CH,.pyridin-3-y1).CH,; CH.N(4-methoxybenzyl)CH,;

20 CH,N(CO.CH,.CHMe,)CH,.CH,.CH(Ph); CH,N(CO.CH;)CH,.CH,.CH(Ph);
CH,N(CO.CH,.CHMe,)CH,; CH,N(CO.CH;)CH,; CH,N(CO.CH,.CHMe,)CH,.CH(Ph);
CH,N(CO.CH,.CMe;)CH,.CH(Ph); CH,N(CO.CH,.pyridin-3-yl)CH,.CH(Ph);
CH,N(CO.1-hydroxy-6-methoxy-pyridin-3-yl)CH,.CH(Ph);
CH,N(CO.CH,CHMe,)CH,.CH,; CH,N(CO.CH,CMe;)CH,.CH,;

25 CH,N(CO.CH,pyridin-3-yI)CH,.CH,; CH.N(CO.4-methoxybenzyl)CH,.CH,;

Suitable values for L = -CH,NR '%- include CH,NH: CH,NMe;
CH,N(CO.CH,.CHMe,) and CH;N(CO.CH,.CH,.OMe).
» Various forms of prodrugs are well known in the art. For examples of such

prodrug derivatives. see:
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For A: phenyl; pyridyl, thienyl; naphthyl. 15 For Rerr] & Rerr] : H,
Cferr]alkyl, especially H . In another enbodi nent of the invention
preferred values are set out bel ow. I n conpounds of Formula I11:
Xerr] is Hor nethoxy([ferr]al kyl (especially H)y; Xerr] is H henyl
or benzyl (espwoisabémsbenzyl); Xerr] is Hor Cferr]alkyl (egﬁaﬁmﬂﬁ?"m-
X[err] is CJ err]al kyl sul fanyl (especially nmethylsulfanyl); and Ais
phenyl. When A is a 6-nmenbered 20 aryl or heteroaryl ring then groups
-NX[err]- and the substituent conprising X-ddr] are preferably in nmeta

juxtaopsition relative_tp eagh .ot her,: . _
osi £ oned para o 1 PP SLTRgRisortind . Bufhbepis, (lpobeR 1880 aph ctlofy 1 201 Y
-COOX[ err] is atkRghsbel.vdel £r30bi3v6.ieditd by K. Widddr g af. aAicademid Pressc H985%|

carbons at the 2 and 4 positions of _the pyrrolidine r, e r ef er gbl
in S configuratibn, ZM%CXIWOklﬂm@E@WXWWF&d‘ %%V%ggs\g]mﬁi' aseaand ¥

-CO(err]al kyl {e l.ah |y, - d r lof Prddfues™. by

-CH err]-Ph-0-Q ré@ﬁ%ﬂ%ﬁfﬂ}%aﬁ%@@hﬁ&%? Figs ¢ 3 & Dundgaerd
p(r)ez:[erabiyI EylrS((lly.llla-rl_dlfl99l); preferred gryl or heteroaryl substituent is
-0-Cerr]al ky especi met ho ; IS N t chiral
carbons at the 2°)and 4 p%‘éﬂ%?”ﬁ%é%%ﬂcf‘ﬁgrﬁgﬁ?ﬁ%w&eﬁlgég!ghgxgglggggeferabl y
in S configuratigp. Thy Biddg&RdIRNaL.. PQirl of Parmiacestical Scienctso7Z, B 1988)] jrider r |

is preferably at the 1 30 position of naptht e t he equi val ent
position for hete)rocycNi’éalﬂ?&@sG@%’"\CB?mRhmgm{jgi’\ﬂ%é@ 138 | |

PCT/ GB96/ 01810 %amrples of gro-drugs include iz vivo hydrolysable esters of a compound of the
(regardl ess of ring nunbering conventions for heterocycles). A preferred

val ue for - 10( Ebfnmda 1. )Arein vivo hiydrolysatil ester pf ¢ comppund of the formula (I) congaining
conpounds of F V: X, | S .- COx .
OO oS o1 PO e 6 Wi RN BB o Il G5 by o

- 89'[ CH ]er L ]h &V)‘E‘ﬁwgfu%nhn Ofanirfihi_[b&dy ﬂo=pfFBliu@b 16F paredratily Suitableqhpmuwiceaticily-

- err] - Ph- ;. het eroar | i dyl d f
substitution i s 2esePERIFPY W&?&éﬁ@‘g\r’%éf%ﬂ%{yh’&% ?aspeéﬁw r%”?"ﬁ{)’h%‘i/@%{rhyl’
napht hyl (especi &, Lalkanoyloeaih ¢sterd fop etdiiplpivaoyidyynrthl, phthalidy] estets.<;,

positions of the pyrrolidine ring are preferably_ in S.configurati A
preferred val ul fs@fcloal(lce;a[cgbpl}mw&n-}ﬂkw gsterg faqf’&"ywh t'@fciﬂhP’Fylwobmy xvethyl; 13-

f,‘éi[ L ?Pi e pairs ofgdleH9DnfiMettl Stdrd ol BRpI L mahHi-1,3-HbiRn-2-antdYE) an O

salkoxycarbonyloxyethy! esters for example 1-methoxycarbonyloxyethyl and may be
formed at any carboxy group in the compounds of this invention.

Particular substitutions on A for 6 membered rings are in the meta or para

20 positions.

Some compounds within the scope of Formula I are known as intermediates in
carbapenem side chain synthesis but it is believed that they have not been previously
described in forms suitable as pharmaceutical compositions nor had any pharmaceutical
activity associated with them per se. The reader is referred to the following publications in

25 this regard and also in respect of synthetic details for compound preparation: Matsumura,
Heterocycles (1995), 41..147-59; European patent application EP 590885 (Zeneca; Betts et
al); European patent application EP 592167 (Zeneca; Siret); European patent application
EP 562855 (Zeneca; Jung et al); International patent application WO 92/17480 (Imperial
Chemical Industries; Betts er al); European patent application EP 508682 (Imperial

30 Chemical Industries: Betts et af): European Patent Application EP 280771 (Fujisawa
Pharmaceutical. Murata ef al); and International patent application WO 92/17479 (Imperial
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10 -CO. N(Me). Ove: -COOWe. allyloxycarbonyl: -CO N(M).Owe,

al | yl oxycar bonyl ; al Iyl oxycarbonyl, -CONM).O CHerr]CH=CH err]: OH

COOH: - COOve. COOwe: Ph - CO. N- Met hi oni ne net hyl ester: Ph.

- CO N Met hi oni ne: benzyl, -CO N- Mt hionine nethyl ester; benzyl,

- CO. N- Met hi oniwe 978yl , - CO. N- Met hi oni ne i sopropyl ester: RGT/GBIOIaWerr] -
G utam ne nethyl ester; Ph, -CONerr]-dutamne. 15 Sui t abl e val ues

for L= CHNR err] T incl ude CH[err] .N(CO. CH err].CHwe[err]).CH err].CHerr];
CH err].N(CHCH err] CH err]Owve).CH err].CHr&¥1];

CH N(CH er id

CH%gH Ngm[m[élF&F Cgé%%nrri ; %ﬁi%rr]

CH[ err] N( CO. CH[ er r] . CH &u this.spidjficatign we,‘gexﬁilﬁ term 'alkyl” includes both straight-chain and
%F'g?ﬂ (N:'&g [:L[ g“'veh ' k@@@%&r Iei/er references to individual alkyl groups such as

CH err ] N(CO. CH[ epfobupwels icificTonthe stédifitRichdin v&%@m} MdrefeRinbe@ty ARl CH2; 20
CHN(Co. CH err]_. CHwe err] CH[err] CHerr].CHP

CHN(CO CH err]3 éﬁ["é e,d]-c iyt grotmq(spﬁ’as 1sopropy. l" are specific for the branched-chain

%?EB] CNJI(—|E:Sr ﬂ{ CH|ve°Fer ] ) %ﬁ%ﬂd& Eﬂi‘%ﬂ ‘m@‘%&@%@%ﬁ !l

CH err] N(CO. CH err]. CMe ﬂté$ to] b Ghilerstodd 1k mbofar as certain of the compounds of Formula |

f];g/g; {)Lyf g-orrecrlﬁ c‘)ﬁﬁ ?\aa %&%@%Féql&)abﬂg‘(%mce&nc for]-ns (bv vmue of one or more

CH err ] N( CO CHCHM&flﬁétﬁ]: réztiineatonds. Shielisvention iGbiliesia kddelhition bdy Suth Spdchilddios 1] |
25 CH err] N ﬁ@(CH err c)fyrldl n-3-yl)CH err].CH err

CHN( CO. 4- et hbk PhETEIC) Py WhiFl pasksessitie property of inhibiting F&Raseq Thesxpthesisef f or L
= -CH2NR[ err] - igpgédi gﬁctgé[f&ﬂfsm I be Chdkigd BJIMV%tandard techniques of orgamc chemistry well
CHerr]N(COCH err]. [err]) and CH err] N(CO. CH errci CHerr].QOw).
Various forns ofkngwemthggméq’r@xmplle bk mmesnsrﬁronmuearlw acﬂ!@rstaem:patmlaﬁr byuch

prodrug derivati
PCT/ GB96/ 01810 Iréofinioni 5fa m@&ch form.. Sunm% M%ﬁgg%ropemes against FTI{asTng be a)

Design of Pr odrwgalnatediﬁsingihdaqad:hrdﬂamchgaanethmgﬁssﬁmednohéreﬁEﬁerand Met hods in

Enzynol ogy, V 42 p. -309-39 ed|,1e b er et aI

Press. 1985); 5 1% ¥Rt 8618 %ﬁfé %ﬁ?ﬁeﬂ{ef'@& by

Kr ogsgaar d- Lar se'rcafuaﬁ&oyl " rkfersEdutct113 19{33&?1359 E‘Bo@ ""rEleﬁlt@&n_aBt@d@gto)c atheon of
" 5

Prodrugs by H terlrsnu nﬂ?ﬁ%?exs to CHp=CH-CH>.. (Blcychz: aryl and bicyclic heteroaryl rings refer to

ring systems in which both rings of the bicyclic system are aromatic.

Examples of C,_galkyl include methyl. ethyl, propyl, isopropyl, sec-butyl. tert-butyl
20 and pentyl: examples of C,_salkyl include methyl. ethyl, propyl, isopropyl, sec-butyl and
tert-butyl; examples of C,_salkyl include methyl, ethyl, propyl and isopropyl; examples of
-C;.;alkyvlenePh inciude benzyl, phenylethyl, phenylpropyl; examples of C,_salkoxy (also
called -O-C,_galkyl herein) include methoxy, ethoxy and propoxy; examples of

C1-4alkanoyl include formyl, acetyl and propionyl; examples of Cj_4alkanoyloxy

(L%
W

include acetyloxy and propionyloxy; examples of C, jalkylamino include methylamino,
. ethylamino. propylamino. isopropylamino, sec-butylarﬂino and fert-butylamino: examples
of di-(C,_jalkvl)amino include di-methylamino. di-ethylamino and N-ethyl-N-
. methylamino; examples of Cy._4alkanoylamino include acetamido and propionylamino;
examples of C;_salkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl and
¢ 30 propoxycarbonyl: examples of Cy.4alkylsulfanyl include methylsulfanyl, ethylsulfanyl,

propylsulfanyl. isopropylsulfanyl, sec-butylsulfanyl and rerr-butylsulfanyl; examples of
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c) H. Bundgaard. Advanced Drug Delivery Reviews. 8, 1-38 (1992); d)
H Bundgaard. et al.. Journal of Pharmaceutical Sciences. 77, 285 (1988);
and e) N. Kakeya, et al.. Chem PharmBull. 32, 692 (1984).

Exanpl es of pro-drugs include in vivo hydrol ysable esters of a conmpound of
the 10 For nul eawb97/66138 n vi vo hydrol ysabl e ester of a conpourkeCrs6EB%I01810
formula (1) containing carboxy group is. for exanple. a
pharmaceutical | y-accept abl e ester which is hydrolysed in t he human or
ani mal body to produce the parent acid. Sutt@bl e phar rraceutically-

accept abl e ester, XV, ncl of | X rreth ers f |l e
met hgxymet hyl , ¢ @b@ﬁﬁaa%é 83?%’(@ ny %ﬁgﬁg )%‘ Lﬂy topropylsulfinyt,
FI vai oyl f)xylmlzt hyske¢-byapisidAnyl dyd teﬁa?uanslniﬁrlﬂ exa’:ﬂpléh%ff C1.4alkvlsulfonyl include

err] cycl oal koxy rr] 6al ky Dsters or. ex
1- cycl ohexyl car HB?%?%‘%%@%% Pr°PY§9 Wbllmybhlﬁ?“;gt’#y‘ru"é%ﬂ@mﬁ apdr
exanpl e 5- et hy|ter3-b3tvﬂﬁlﬁ9ﬁ91 ?&WL@ﬁt@yiﬂwﬁﬁ@uﬁfﬁﬁﬁ\]l ac ngoml ]I’“lwvan d

6al koxycar bonyl oxyet hyl eSters exa e - et hoxycar xyet
may be - f ordregd salergh gxampldsof yCQr@ €. alkyl firictude otiglouypaisboayl; propylotyoarbryi on.

Particul ar substah&;éw&%ﬁox%arﬁ&ggmgggenbered rings are in the nmeta or para

20 positions npounds within the scope of Fornula I
are known as i ntezamplel mee-mc“amemmnﬁewnmﬁeo@hmm oyb@Bdny;but it is
believed that the H Eﬁt b§ reV| ous| describ | n forms suitable
as phar rraceutlca??‘X‘B Flsd& a h where A mﬁhﬁdﬁﬂb@éﬂq"k&w nyl. activity
associ at ed W t h GehS1BxP&FboRSL, p@ﬂﬁeﬂﬁm?gargoﬁylraﬁj@; ?ﬁ; ({Pglokg&ﬂgog* it Owi ng

publications in 25 this regard and al s0.i n res t details for
conpound pr epH} Sxamples q\’/a@waﬂsmne-CONRi&’ mcbldycﬂrb@q}llrg@@l carhbmbyiEthGON-

Eur opean pat ent n%&g,l a;bgg‘ al Eur opean
pat elr[:t apBI I cation ; 5%‘??%‘2@%%&?‘?@%@%@%%}“6 fe%t Zipp| | caltol on
EP 562855 (Zenec§1..4al!m§ne(3008 m¢lndeenarbakymh;ll carbiorydthyd.xptboRyiropsll pi¥pionic

92/ 17480 (I nperi Chemi cal tries; t al uro an pat ent
appl i cation EP §g’§é§§' Y PR cAer s ac §‘°ﬁ? B*‘? ﬁé?ﬁ“@?“;%%‘g?‘l? ¥l agd yinyl;

Eur opean Pat ent eﬂﬁﬁplemtom},,fﬂe%ﬂ%ﬂﬁe ﬁ@bﬁy&ﬂ%mgloxy%&%ﬁl@@@ﬁﬂﬂoﬁﬁi’hc ahfif?t 2

et al and | atent application WO 79 (Il nperi al
WO 973 06138 {Bt acl ﬁxge vali?xe leucine. i[s)s(F))leucme methionine, phenylalamne( ser;l}?le threonine and

PCT/ GB96/ 01810  tyrosine; examples of carbamoylC,_,alkyl include carbamoylmethyl, carbamo}éﬂ-nyl and
Chem cal Industries; Betts et al).
carbamoylpropyl; examples of N-(monoC,_salkyl)carbamoylC,_,aikyl include N-methyl-
carbamoylmethy] and N-ethyl-carbamoylethyl; examples of N~(diC,_,alkyDcarbamoyl-
C,.qalkyl include N,N-dimethylcarbamoylethyl and N-methyl-N-ethylcarbamoylethyl;

20 examples of Cy.4alkyl monosubstituted on carbon with =N-OH include butyraldehyde

oxime and propionaldehyde oxime; examples of hydroxyC, calkyl include
hydroxymethyl, hydroxyethyl, hydroxypropyl, 2-hydroxypropyl, 2-(hydroxymethyl)propyl
and hydroxypentyl; examples of C, salkoxyC, salkyl include methoxyethyl, ethoxyethyl
and methoxybutyl; examples of C, galkylearbonyl include methylcarbonyl, ethylcarbonyl,
25 propylcarbonyl, isopropylcarbonyl, sec-butylcarbonyl, tert-butylcarbonyl and
pentylcarbonyl; examples of hydroxyC,.¢alkylcarbonyl include hydroxyacetyl,

- hydroxypropionyl, hydroxybutyryl, 3-hydroxybutyryl and hydroxypentanoyl; examples of
Ci.salkoxyC, qalkylcarbonyl include methoxyacetyl, methoxypropionyl, ethoxybutyryl
and butoxyacgtyl; examples of phenylC, ;alkyl include benzyl, phenylethyl and

2‘30 phenylﬁropyl; examples of -CO-C_;alkyl-Ph include phenylacetyl and phenylpropionyl;
examples of -CO-C,_jalkyl-heteroary] include 2-(3-pyridyl)-acetyl and 2-( 3-thienyl)-
SUBSTITUTE SHEET (RULE 26)
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In this specification the generic term"al kyl" includes both straight-chain
and branched-chai n al kyl groups. However references to individual alkyl
groups such as "propyl" are specific for the straight-chain version only
and references to individual 5 branched-chain alkyl groups such as

"i sopropyl " arwO9pPss i c for the branched-chain ver si on GIIYGBIA[1810

anal ogous convention applies to other generic terns. It is
to be understood that. insofar as certain of the conpounds of Formula I
defi ned above may exist in optically activeldbr racemc forns by virtue of

one or nore t he

definition any gg% aﬁﬁgl@bﬁaﬁ%@”ﬁ@a “5@%@3% "%g’rv ?ng% ﬁ’%‘%@’%‘?es t he
pr opgr ty of i ghicbrbhmag &Iﬁﬁl&fﬁzf E{hﬂ?)ﬁlﬂl}tﬁi‘?mﬂ mcludd]ﬁ,tr!]!-dmiethylcatbhml rﬂ ahdr s
may be carrie y ard techniques of organic chenmistry we

known in the ar&lf"ﬁa‘ bﬁiﬂ?ﬁ? bggrodynt hesis fromoptically active starting

material s or ERaRYI440r $10 Mentberéf mOhoey EIRY dPbicyelié hétérodryl H%Ek eritﬁﬁi\‘ng
properties agal nst FTPase nay be eval uafted using the standard
| abor at ory t echriptu®betexoptomsselected fromeQNodindsy include the following. The term

oG vl "<t o Exaitpled Y b R nsfiBh 28 hiAG ol Y DS A0S fanolE rablL ™

car banoyl "refers ernr
tert-butyl-O @)wazm&'h;@nmldmd‘. p}‘ridazmalplvﬁﬂme lisokemoke. dxazélelinhirzoldiiEdblerand .

Bi cyclic aryl an et er.oar s refer to rin in
whi ch both ri ng %?'::‘3 %@ﬁ*&?@%m#ﬁmmm"%’“ﬁ yelie g
of (err]alkyl y&émd&nﬁsfﬁh@éls-m&hbaédn fasedlto eithePDs Ridkhbered i &Lﬂmshxere
tert-butyl 20 and pentyl; exanpl es of err]al kyl include met hyl . et hyl,

propyl , i sopr Ybymembsedring: Gxamples of 5/6 and 616 bigyeliq nngewaﬁw inglude b%?@ﬁ#"f‘al kyl
i ncl ude net hyl ggﬂh
IC[elrJr]aI Kyl gnePh |er[1lgaz‘g£ ené%?n Eenyi etlrlﬁyli é‘ﬁgny propy lgxbgnngfoxazol

C[ err] al koxy (alwudmmldaedt,lpedmidbirﬁiﬁlmte]. athkglinehmqemnqu. thmhnemuhwosme
et hoxy and propaq exanpl rr]al kanoyl include fornyl, acetyl
and propi onyl ; )ﬁgiﬁﬁflg o e’%ﬁﬂ‘? hﬁ%ﬁ oxy 25 include acetyl oxy and
propi onyl oxy; exanpl esefﬁiblﬁneﬁdcb&ldmte@dﬁ-yl@mgmhuﬁﬁxp&ﬁ} hetéraatbm®and bicyclic

et hyl am no. i SO sec- buty] am no and
tert-butyl am ﬁ%%ﬂﬁr‘&s °°mgmd£’¥°d§aﬂ1w@?mi SR ATE gnd S. especially

di - met hyl am no. Nl meleherhiodabtanehnoF Ritepd il ives 1o othe??id&)iéi@ﬂa%rboﬁ%ﬁﬁﬁ' es of
d err]al kanoyl am no 1 ncI ude acetam do and pro;&cﬁgn am no; exanpl es of

[ er r] al koxvcar biiable vaugs ofibeterasysles Rruainiag only pPyfrele Ryridine,
D SPOXYERY DONV! 2O, S AR, e, BEL B 5

et hyl sul f anyl propyl's I soprop sec anyl and
tert-butylsul fanyl; ex alﬁﬂfﬂsbl!)ﬂny chiral carbo@m@%ﬂand 4 posmons Of the pyrrolidine

PCT/ GB96/ 01818y 1ing in Formulas 1 and III-V are in § configuration.

Compounds of Formula I and III-V may form salts which are within the ambit
of the invention. Pharmaceutically acceptable salts are preferred although other saits may
be useful in. for example, isolating or purifying compounds.

When the compound contains a basic moiety it may form pharmaceutically

25 acceptable salts with a variety of inorganic or organic acids, for example hydrochloric,
hydrobromic, sulphuric, phosphoric. trifluoroacetic, citric or maleic acid. A suitable
pharmaceutically-acceptable salt of the invention when the compound contains an acidic

. moiety is an alkali metal salt, for example a sodium or potassium salt. an alkaline earth
metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an

. 30 organic base which affords a pharmaceutically-acceptable cation. for example a salt with
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- 16- Clerr]al kysul finyl include nethylsulfinyl, ethylsulfinyl.
propyl sul finyl, isopropylsulfinyl. sec-butyl sul finyl and
tert-butylsulfinyl: exanples of (err]al kyl sul fonyl include

met hyl sul fonyl, ethyl sul fonyl, propyl sul fonyl. isopropylsulfonyl,

sec- but yl sul f owglo7/0618s tert-butyl sul fonyl; exanples of - COPEY/EBI§UBI0y |

I ncl ude fornyl. acetyl. propionyl. buryryl. 5 and valeryl: exanples
of -CO- O (err]al kyl include ethyloxycarbonyl; propyl oxycarbonyl and
tert-butyl oxycarbonyl (BOC); exanpl es o18-CO (J err]al kenyl include

al I yl oxycar bonyl and vi nyl oxycar.bonyl ; .exanmpl.es .

of -CO- O (CH er r T} ?ﬁ“]“% iAo, Bimpthylamigs: %ﬁ%ﬁ’ﬁ%’é‘%"g‘r’ S

benzyl oxycar bonis-(2aarakyehylydnsie/car bonyl and phenyl propyl oxycar bonyl ; 10
exanpl es of - err]al kvl ene-CONR R i ncl ude car banoyl et hyl,. car banoyl et hyl ,
N- met hyl car banoy! efSalyates. forexample hydrates, prealsoyathin \he pmbit o Hﬁi&%@g

- err]al kyl ene- rl 4 Hg@ hyl . carboxyet hyl .

car boxypr opyl , Mﬁ%ﬁe{p@}ed’bﬂ?ﬁém y%eﬁé‘ﬁrﬁ“&e{g%sér, acetic acid ethyl ester:

g(g[rrpl e]s IOL C[iler_r] a: ken)dcf:?rﬂ'lmgmo&igfasbem?ﬂhvmyém invrntioaxl:enqli_bpmvidfetlig _
err]al kenyl include oxy and vinyl oxy:. exanples o i pophilic am no

15 aci ds i ncl udé°9‘3?‘|‘"f%é’.f%f”§%@ ?“ﬁeﬁfaﬁ%‘f’mé.{’tnet hi oni ne, phenyl al ani ne.

serine, threonine and  Accérdingsd mﬂleﬁag?eﬂ@bﬁﬁaegfesaﬁhbmltﬁ;ﬁspio&ide&meuse

i ncl ude car banoyl met hyl, carbanoyl et hy

d banoy! pr.opyl ; |
of N-(nonoC err]q£|a|cwypq®épt35?mwaé[iempﬁﬁ€qgﬂf aimﬁéfcgéégw{ﬁggs ediated

car banoyl net hyl c noyl et hyl ; exanpl es of
N-(di Jerr]al ky|‘?%gsreg‘gﬁé$ﬂly %E&Eé[ err]al kyl include

N, N- di net hyl c&® banoy| et Adcording td\anogiengspediiofthi present inventjdndbdrs/is proysledganpl es
of (Jerr]al kyl nonps tituted on carbon w th. 3N | nel . de
oxi me and propi c}ﬁﬁﬁ?jﬁﬁsﬁgﬂf{%ﬁfg‘?‘ﬁ%‘ig g eS?“h% rc %}lﬁ@gra r glfs%%g J|‘;I{r31léc Gde
gy((j[1 ogy met hyl ] IW) ﬁml tdambomid)éﬁﬁemmd nbyilmanﬁnl di)"rdn&nlysﬁsmp?ha,mem.

- (hydr oxynet hyl ) pr opy an roxypentyl.; .exa S 0 .

C err]al koxyd err]al kyl 45serdngdo Ve fheé’f‘f’?ﬁg%})b‘?'WI“pmmgﬁcf°mp°“nd
met hoxybut yl | ex@rifia Ofor EhRirmhdduticsligacdemabie salihbredf; forRbdivlaaetdany | |

et hyl car bonyl, 25 propy]| carbonyl, jsopropyl carbonyl, sec-butylcarbonyl,
tert-butyl car Bérigamagngof the hymanoyjapizmabbady by theramip| es of

hydroxyd err]al kyl car bonje ; #da@s Mﬁﬁdgﬂﬁﬁﬁfo&lbﬁreatin B YithafaPNY | |
hydr oxybutyryl, 3- hydro%&%@% ar?g r oxypent anoyl;g exanpl es of

d err] al koxy(] erechditiey mediated alphe orrin IP%FGIK)’ famebydstpdieas Wpich camprissk gdsninisiering fo,a
S Ot o BB e RS RS B
i ncl ude phenyl acsboy¢. Fhednyentoydlgr mrpvidesythe use of suel ampdtive ingredient in the production
(Z)T i ?C)Z% EI[ ELH ? l_ZB y:':f ahn%&renrngd?cr Ienti 019 1!15% ?r? a ?a;n(egy; aed ll'ag Xxlezi{a%ﬁ%t l e 3t tgedical condition.
Specific cancers of interest include:
- carcinoma, including that of the bladder, breast. colon, kidney, liver, lung,
ovary, pancreas, stomach, cervix, thyroid and skin;
- hematopoietic tumors of lymphoid lineage, including acute lymphocytic
25 leukemia. B-cell lymphoma and Burketts lymphoma;
- hematopoietic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias and promyelocytic leukemia;
- tumors of mesenchymal origin. including fibrosarcoma and
rhabdomyosarcoma; and
30 - other tumors, including melanoma. seminoma, tetratocarcinoma, neuroblastoma

and glioma.
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acetyl; exanples of N-(([err]al kyl)carbanoyl include N methyl-carbanoyl and
N- et hyl - car banoyl : exanples of N (di (Jerr]alkyl)carbanoyl include

N, N- di met hyl csvdoewosyds and N- net hyl - N- et hyl car banoyl . PCT/GBO6/OB NI es
of 5-10 nenbered nonocyclic or bicyclic heteroaryl rings containing 5 upto

5 heteroatons selected from O N and S include the foll ow ng. Exanpl es of

5- or 6-nenbered heteroaryl ring systens iatf}ude i m dazole, triazole.
pyrazi ne. pyrimdine. ri dazine. ri.dine. isoxazole. oxazol .
i sot hi azol e. thi azol e'@ﬁaompou{x oggﬁéwgaii{e §5p5?'giy0"sﬁ€‘ AR %&%’f’?’ﬁ having
het eroaryl ri ngahjghtifidence cffasaiRatiinl Such bCotldn. Rung 20@ pancrealiGiufidisC B¥hé Si ng a
6-menbered ring fused to either a 5 nenbered ring or another 6 10 nenbered
ring. Exanpl es admiisgauanofgcempasitionhaving pnefogs pof thecomrerngds of this.
benzi m dazol e. Qgazthi &3&6?}?6 t Fﬁﬁk&iiﬂ%% e RdsS Rirtutko! €. benzoxazol e.
benzi soxazol e. pyr1 doi azole, pyrim é%l m dazol e. qui nol i ne.
i soqui nol i ne. 3qui noxalGompourgis pfiEoruiulaienay also beluséfallim thereatmeintof diseases ethet
napht hyri di ne. Preferahl y.nopnocyclic heteroaryl rings contain
UpLo 3 het er oat B Bt it s9As Pr assDead P S wapsdiion sehiys porgping wrovel
het er oat ons. Pr Raslelpelioifibionmaiasiss are N and S. especial ly N In
general , attachnment of heterocyclic rings to other groups is via carbon
e i fd

at ons. Sui t abl e val uSempungseidiogmyla i ay alsp bepssiuh i 185 1t of diggases

het eroat om ar e RybER®witRCAIAK-Ehnaining pratbitls@theflihaf Rhd BQ:, nbi A& Yinfifd dnde,

i m dazol e, pyrazine, pyrimdine, purine and pteridine. )
Preferably anl @ensdusinithatisreralsgpostgransiatidnallymadifiedibytbe enzyma faragsyk pretein
pyrrolidine 20 wﬁ% Formulas | and Il11-V are in S configuration.
Conmpounds of Fornula I and I11-V nay formsalts which are within the anbit
of the invention. PhaThacemposiiais of thedontiabiney baintaSorar sritgble foe prabdsegfarhough

ot her salts may be useful in. for ex | e, isolating or purifying.
compounds. | example s wbiei. fgpsnges hard op 508 Gpsiles, AP fRor 2 SspERSIGHT SIS
f or m phar maceut idispersibleFowdd&s &R, syalps Or ¥1xing), for YopidaPiisk (RF exafPldRRi<amS.
organi ¢ acids, for exanpl e hydrochlgric, drobrom c,_  sul phuric,

s : hy
phosphori c. t}5 PiFersnEelsoE aquepys reily solitigns oF suseengions), fer Adrumsteption by '
pharmaceut | cal | YRRERHBLEPIE bd 2 fhel} i5ided¥oNer 87 M ackélB) X WM Aihratio

contains an acidic noiety Is an a I nmetal salt for exanple a di um
or potassi um salby ingifflatieméforesample a4a finely diwided paveder), or fas parstarshadmiaistsationi um

afords a phar msePRp AU e O off Sidbn Wb hody BB TE2F I €1
intramuscular or intramuscular dosing or as a suppository for rectal dosing).
20 The compositions of the invention may be obtained by conventional procedures
using conventional pharmaceutical excipients. well known in the art. Thus. compositions
intended for oral use may contain. for example, one or more colouring, sweetening,
flavouring and/or préservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation include,

|38 )
h

for example, inert diluents such as lactose, sodium carbonate, calcium phosphate or
calcium carbonate, granulating and disintegrating agents such as corn starch or algenic
acid; binding agents such as starch; lubricating agents such as magnesium stearate. stearic
" acid or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-
oxidants, such as ascorbic acid. Tablet formulations may be uncoated or coated either to

. 30 modify their disintegration and the subsequent absorption of the active ingredient within
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met hyl am ne. di net hyl am ne. trinethylam ne. piperidine. norpholine or
tris-(2-hydroxyethyl)am ne. Sol vates. for exanpl e hydrates.
are al so withi wbbgeasit of the invention and may be pr e ROWGBI61810
general ly known nethods. 5 According to anot her aspect of the
present invention there is provided a conpound of Forrmula | for use as a
medi canment . Accordi ng to anot¥er aspect of the present

I nvention there | i . gag@? of. l.a .l I
preparation of aﬁn%%gnn%g&%%%wﬁggtpgg ne .g{fcg%rap agzl[ng%!gg%lgx’e}&e,
especi al | y canceusing €onventional coating agentsend iprogfedutesavetitkhewn astheat. of t he

present invention therg is provided. a t.hQd of treati ras ,nmedi at ed
di seases. especially c&ﬂ@@?s.m%§/f°é(9mlﬁ¥es‘?@’r eﬁﬁ%ﬁlﬁ""@fq‘f@ & mcapa#suﬁtwm a

conpound of For Mileactdifirdi e 5 hefbol 34l 6P AR clcu cabonae
According to a furthevr ; eatél?rie 0 tﬂne ﬁvent?%ﬁpﬁgrfg%ls ro‘\:/ailcéuergcaar mae
conmpound of SFealeinmaphbsphate onkaolinraras sofit getatih kapselecie whidhl the active ingtediends |
for use in a nethod ,of. .15 treatnent,of the human, or ani mal. body by therapy.
The invention al E&xﬁd%f‘h‘&%%“&"hg‘?ﬁ% aﬁpeapytggl[ ﬁbd%?ngﬁ ‘eoéghveo‘?‘f'irredi cal

condi tion nedi ated al 0AQuédas sudpdnsiohs Einefally Eutai it edive aspratiencin finelyipowdersd
adm nistering to_a requiring such treatnent ap effective anount

manmg|
of an active i ngfuBtegrther ¥ith gne orapore suspending agemis SYh@SSAAIWR al so provi des

the use of such Gﬁb_@:@hﬁeﬂ?lcﬂ'ﬁﬁés@%&ﬂ&l&lﬁl&s@ﬂy% \fEthA Eblidfosel sEHfiith alginate.
medi canment for use in a farnesylated ras nedi at'ed di sease or nedi cal

condi ti on. 10 polyvinyl-pyrrolidgze cgurm 2geeandeand gy apatize disparsingen waming agents such
| carci norma. i nclulifg, 5Nahg :i%Hﬁro*ahaggPal}fal@Le‘ﬁé‘ﬁiige&% Pa@t%.a&bg&&yexa&bﬂée“
ung, ovary, pancreas, stonmch, cerviX, yr Ol and skin;

- henat opoi eti ¢ fpolyoxethyidne ktyarmte)) ioticdndersatipn, products ofiétinderranide withrigigodhgini ¢ 25
ke & & cel | iRl Bl OB e o oot o
nmyel ogenous | euk ethiyRfie Gtide wiktDpay el @Sty deérived e fn® acids and a hexitol such ad unor s of
mesenchymal orjgin, including fibrosarcoma and . rhabdonyosarcoma; _and
157 polyoxyethyiene sorbitol monooleate. or condensation products of éthylene oxide with
long chain aliphatic alcohols. for example heptadecaethyleneoxycetanol. or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides. for example polyethylene
20 sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives
(such as ethyl or propyl p-hydroxybenzoate. anti-oxidants (such as ascorbic acid),
colouring agents, flavouring agents, and/or sweetening agents (such as sucrose. saccharine
Or aspartame).
Oily suspensions may be formulated by suspending the active ingredient in a
25 vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil
(such as liquid paraffin). The. cily suspensions may also contain a thickening agent such as
beeswax. hard paraffin or cetyl alcohol. Sweetening agents such as those set out above.
and flavouring agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid.
30 Dispersible powders and granules suitable for preparation of an aqueous

suspension by the addition of water generally contain the active ingredient together with a
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The conpounds of Fornula | are especially useful i.n treatnment of tunors
havi ng a hiwbormedgience of ras nmutation. such as col on. |RGRIGBEGEEI0
pancreatic tunors. By the adm ni stration of a conposition having one (or
a conbi nation) of the conpounds of this i nvention. devel opnment of tunors
in a mamml i an host is reduced. 5 -21 Conpounds of Formula | may

al so be useful ic{gwt he treat.nent of di seases ot her t han cancer t.hgf may
be associ ated wi e’??“&ﬂé”?’?%?@ﬂﬁ&‘{*ﬂﬁmﬁéﬁ ong SLPQTE BT AY g Ruiablenss

e.g.. neuro-fi broipeismgiob wetting agents and suspendinfageatsancisxemplified byLthcie irgddy al so
be useful in the treatnment of diseases associ ated wi th CAAX-contai ni ng

proteins other tPenyoradabove. hdditignal excipiemssuch as wyegtenioelayouring @pd polewing ar e
al so post.-transl&&&q@vla&ogﬁge@n{gd by the enzynme farnesyl protein

t ransf.erase. - conpositions of the invention may be in a
form sui tabl e §or or alThepharhentical camysitibes afshetiaventidsmay aselege the fhmm of or

soft capsul es. agueous or oil uspensi ons. .enul sj pns. di spersgible..
powders or grantﬂqié’él:w”é"gflﬂﬁlﬂigmﬁ -&ei@ﬁp e may be ¢ ¥ege E{g °&s%‘°’€?%?ﬁ8’§>?§r?'b?“édﬁ%
creanms, 15 oi nt ngMNbsa miieiaboil. SlichE B @ismpdé liguid parsfiih bf 4 MDA bf &iyOF&iesd. ons) .
for adm nistration by .inhalation_(for exanple as a finely divided
powder or a |i quititableFoulsifying aesnts s bfifen xamplgrnaturallymecyrHug gdmeirk s gubr
exanpl e as a i Nighofa 6 gthrifdaRMIRhkaif-odcting BAGHAEAA sud !By Hea 1L AMin. an
(for exanple as a sterile aqueous or “oily solfution for intravenous,

subcut aneous, 10 estersarpamialestsaerived from fatiyrecidsand hexitobanhydrides ffor exappleposi t ory
for rectal dosi . \ L] £ nventi be
obt ai ned by con\r}g%] nlaﬁ%gpoopl)erag& gndi ucrogg&sa%%ﬁﬁgo?%%é g@ﬁﬁ/%ﬁ‘} éag[%'eg%rggté&ﬁ%@ggaél(cal
exci pi ents. wel | oxideasach dsipolybevethiyiene dibitan nichopleate. t Theregnuisions nfalyalsd eontaiar or al
use may contain. for ex ong or nmmre col ouring, sweetening,

| e,
f1 avouring and/ oTVEFCREEIAXYRE FicEvative agents. Sui t abl e

pharmaceutical I'y accepdynlysaneetixird ifa bé fonftilaRd wWith bRéerdnioBabitt sRh aé Pigtensle, 25
for exanple, inert diluents such as | actose, sodium carbonate, calcium
phosphat e or 15 propylene glycol. sorbitol, aspartame or sucrose, and may also contain a demulcent,

preservative. flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures
using one or more of the appropriate dispersing or wetting agents and suspending agents,

20 which have been mentioned above. A sterile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic parenterally-acceptable diiuent or solvent,
for example a solution in 1,3-butanediol.

Suppository formulations may be prepared by mixing the active ingredient with a
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the

25 rectal temperature and will therefore melt in the rectum to release the drug. Suitable
excipients include. for example. cocoa butter and polyethylene glycols.

Topical formulations, such as:.creams, ointments, gels and aqueous or oily

. solutions or suspensions. may generally be obtained by formulating an active ingredient
with a conventional. topically acceptable. vehicle or diluent using conventional procedure

‘ 30 well known in the art.
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cal cium carbonate, granulating and disintegrating agents such as corn

starch or al genic aci d; binding agents such as starch; lubricating
agents such as magnesi um stearate. stearic acid or talc; preservative
agents such as ethyl or propyl p-hydroxybenzoate, and anti - oxi dant s,

such as ascorbmo omsrds Tabl et formul ati ons may be uncoat ed oPCT&HIECMSY t her
to 30 nodify their disintegration and the subsequent absorption of the
active ingredient within WO 97/ 06138

PCT/ GB96/ 01810 -22- - 20- t he

gastrointestinal .tract.or to.inprove their stabilit nd/ or .appear ance in
ei ther case uEP‘H@sgm&ﬁPﬁ"Bﬁgﬁfé‘&Myi 8?1?’§yéﬁé"§?'§’6@&6?g€§¥\ell known
in the art divided powder containin® pR&les bfQNErage Tiaritét of BLexaitipleD30y ot miudR 1e6Q M Of
hard gel atin capsules in which _the active ingredient is mxed with an

i nert sol i dhediowderiwself eamprising ejthes activg ingredignt alppreraiiluted withoae 85 mere phosphat e

or kaolin I | ' | ' J naredi ent 1S

i xed i t n OipRlogiGll sEbalt BriP Sith B8 1ablle” T Dol ctihactBubR Bl °0) | 2
oil. 5 convenientlyAethinediim addpsuty tohrainingy fon exaniple, 1 a0 H0mg of dctiee iagredine

I ngredient _in finel owdered . formtogether_w.th one or nore suspending
oot s, ©Sudt iR b deyige, syshas M SELIF tSUEHor hf Che O P s .

hydr oxypr oRydif¥R tiogtdll 0se, sodi um al gi nate. 10 pol yvinyl - pyrrolidone.
gum tragacanth and gum acaci a: di spersing or wetting agents such as
lecithin or condEnmpesitans faredminisgatian byrinkalation max beja he faxmiafaf at ty aci ds
(for exanpl . ?ﬁl %Qmw S 10D cts of

et hyl ene O)gls%vgn t\1/‘\; ong C#ﬁ? Eﬁ‘?gﬁgﬁgﬁ’?@%g:@ P%“?g'é%%p e

hept adecHe tatrpsat entaining fiegtydivided salidrod Ggid tiropletsp iGodwational herosol pepdilahsne oxi de
with partial ,ester erived.fromfatt cids and hexi t such as 15

ol yoxyet haeis Gahe RG] R iREed® ofneiishbeRinny beoe SR ISE o1 iyl ene
oxi de wi t h device ik eﬁiﬂexﬁémiymrlaﬁg'eﬂ Badisgenst dxadiered quaneity. cﬁ'&&fﬂéﬁﬁgrec?em. I g
hept adecaet hyl eneoxycet anol_. or, condensat i on product s et ene oxi de
with partial est erE&MWg@WB%? apulgpon e saderds s 3y Clageh 238

pol yoxyet hyh 95Rme 3P ChRbreAGHSNE MAIcthaPChénARASTIAVIN MAnhOOhGiintan@F €t hyl ene
oxide with_~ partial esters derived fromfatty acids and hexitol

anhydr i db Edjterial Beardl Pergpraen Reessyi98%he 20 sorbitan nonool eate. The aqueous
suspensi ons may al SR ; r ' et hyl
or propyl p-hydroxy enzoa&ﬁ%ﬁ%‘yl g}%tdsgc sﬁi(r:X@gastyggec%rr%?réégﬁkﬁ

col ouri ng aepuoduse afsingle dasage fprmyaH mecessarily/vary depensiingnipop thedostitsat¢dardh as

sucrose. s %%c{xﬂxeroute of administration. For example. a formulation intended for oral
administration to humans will generally contain, for example. from 0.5 mg to 2 g of active

20 agent compounded with an appropriate and convenient amount of excipients which may
vary from about S to about 98 percent by weight of the total composition. Dosage unit
forms will generally contain aboutll mg to about 500 mg of an active ingredient. For
further information on Routes of Administration and Dosage Regimes the reader is referred
to Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch;

25 Chairman of Editorial Board), Pergamon Press 1990.

The size of the dose for therapeutic or prophylactic purposes of a:.compound of
the Formula I will naturally vary according to the nature and severity of the conditions. the
age and sex of the animal or patient and the route of administration, according to well
known principles of medicine. As mentioned above. compounds of the Formula I are

30 useful in treating diseases or medical conditions which are due alone or in part to the

effects of famesylation of ras.
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or aspartane). QO ly suspensions may be fornul ated by
suspendi ng the active ingredient in a 25 vegetable oil (such as arachis
oil, olive oil, sesame oil or coconut oil) or in a mneral oil (such as
liquid paraffin). The oily suspensions nmay al so contain a thickening agent
such as beeswax, hard paraffin or cetyl al cohol. Sweetening agents such
as those set wdymsrzse. and flavouring agents may be adeetd/cpos/msmvi de a
pal at abl e oral preparation. These conpositions may be preserved by the
addition of an anti-oxi dant such as ascorbpzx.acid. 30 Di spersible
powders and granul es suitable for preﬁgration ?f an aqueous suspensi on

by the addition of watlensigeasempeundobhefiormylp diox therapgutic gy raephylactic PHERISEL

with a it WEh SRS inistered so tha 1 . £ 0
PCT/ GB96/ 01810 geftefdfty 88 administered so that a daily doss in the range, for example, 0.5 mg to

di spersi ng or Tengpedkegtpdy weightis peaivedgiveg dfrequired irodivided dosss.cln general Jower
preservatives.,Suitahle. . .dispersing or tting agents.and_suspendi

agents are ex e‘?ﬂ‘?ﬁ ‘ﬂ% am%ggcgwﬁfx} %gadgf‘ter\al‘\ﬁﬂ’étﬁﬁ%ﬁ}’gﬂegbﬁ'é’?’ f%(f ﬂS’r‘Fg\g

exci pi ent's ssiCiptravensiiiinfriitiation, fal YOI thdngd) for eRAnRBIE, 000mg to 303 lpRr kgBadyal SO
be present. 5 The pharnaceutical conpositions of the invention

may al so be i nweight wiljgenesally be used. Similagly; for adminisgatinady inhalatism, g desearthermy be
a vegetabl e oi Iy ' ' - 1.0l ] - 0l

uch as for oxaust Yaie o e 2s S ol GO weighfiit bellscf. Ol Efimdidon

Sui t abl e enul sishypwever arpfented. may be. for exanple. naturally-occurring guns
such as gum acacia Qr gumtragacanth. naturally-occurri.n sphati des
such as soya bean, !ec@?’ﬂ?ﬁ%‘?ﬁ%ﬁ“@@?@n@ﬁ’rbeﬁ? ‘3|°°@§F’_@P@9}Y§£ from
fatty aci dsi@nshtideihidr@hd SRGYHE bekdss. @f ﬁhnﬂ&@&lai £fixed doSO§Rh OMLARAGONEAR)

and condensation products of the said partial esters with ethylene

oxi de such as @oplpyhpeompoundeoftbisinventionwitkio theslosage Tange deseri ipagd theso

contain s ' .0 Bels i ) . .
Syrups. and el | Sip bl i d S\ 68 Bbpt s BB REE. Seqpentia g s

gl ycerol, 15 peomepipiated whencadombimtibn fopmnlatiepizisappepratesucr ose, and may al so
contain a demul cent, reservative,_ flavouring and/.or colouring agent.
The phar maceuti cal cﬁ%%ﬁf“?ed’ﬁ?pﬁws' F%F%@‘ﬁﬁi'ﬁgnmﬁﬁﬁfvaﬁeﬁmgﬂw

i nj ectabl e 15 agfidgOuiie B winlBlosdéd Rfifals(FhclidigGhan)Bieyfle AR5 3&fa vafénever it

accordi ng to known_procedures L. .
is required to inhibit the effects of activation of ras by farnesylation. Thus, they are useful

as pharmacological standards for use in the development of new biological tests and in the
search for new pharmacological agents.

According to another aspect of the present invention there is provided

20 individual compounds produced as end products in the Examples set out below and salts
thereof.

A compound of the invention, or a salt thereof, may be prepared by any
process known to be applicable to the preparation of such compounds or structurally
related compounds. Such processes are illustrated by the following representative schemes

25 in which variable groups have any of the meanings defined for Formula I unless stated
otherwise. Functional groups may be protected and deprotected using conventional
methods. For examples of protecting groups such as amino and carboxylic acid
protecting groups (as well as means of formation and eventual deprotection), see T.W.

R Greene and P.G.M. Wauts, “Protective Groups in Organic Synthesis™, Second Edition, John

30 Wiley & Sons, New York, 1991. Note abbreviations used have been listed immediately
before the Examples below. '
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usi ng one or nore of the appropriate dispersing or wetting agents and
suspendi ng agents, 20 which have been nentioned above. A sterile injectable

preparation may also be a sterile i njectabl e solution or suspension in
a non-toxic parenterally-acceptable diluent or solvent, for exanple a
sol ution in 1, wosaie138di ol . Supposi tory for mul aPCEEB%RfIG
prepared by m xing the active ingredient with a suitable non-irritating

exci pient which is solid at ordinary tenperatures but liquid at the 25
rectal tenperature and will therefore nelt t+#+t+he rectumto rel ease the

drug. Suitable excbmt&a@géoﬂﬁs',ﬁafggsir%g§ve§§§%} EonvERER hefdbl hEdes@d in e

pol yet hyl ene gl ycol s. ations, such as creans,
oi ntents, gels Stetiatergoeknowvndo theiskijled chemiso ks dppmpsiateforsxsremoval ofithe prrageting

|y be obtained by f o tive i i ent ith a.
Convent 1 onal, o BB Hesio e Bty BheRoted o of o i At Tabh g

procedure 30 wel lorduBQWih miflintuAdistufbance of groups elsewhere in the YWale2le 06138
PCT/ GB96/ 01810 -22

Conposi tions fdr adni niSpecifictéxemplesofipnaserdfting graupsarengivei below faritee sake of ;)f a
finely di vi de [, contaiaing, parti cl of aver - dl rof . f.or
go&%yu\%ﬁ A i "Tovh hsggnbffﬁgléaﬁﬁetgg%qpft (\:vg%ﬁ it iﬁﬂ:gl&gﬁeﬁeablyhas

exanple. 30[err] ~or mich 1legye npri
active ingredi entl-4xdacton awimsd ilf willde uiidetdtoodiiat tiese@xamples ahpsdxbihggie Whate

acceptabl e carriers.such as | actose he powder for.insufflation,is then 5
omniontl v T ot SR A e o RIS o TSRO O P IE AR PEE SR b
active ingredi enfare simildrB not&@aithiveé) Fhelusé Sprotedimly Erougls iidiRethdds @hd@m&&iey a6d

for insufflation of the known agent .sodi um cronogl ycat e.
Conposi ti ons f¥r spesificallymentionedhisiofcourss ayithin theisaeng ofyhe inventied. f or m of a

ci ther a5 an 10- aer osof EaRgpRtecid @RGFHay fx ft REANSH HVaciiluE iREER PO
Conventi onal aer estiphatic@jvehdl anofan ester-forming alanobtizet saldaldohoicr sitenblypteferably
conven; ent Ty ar r SURBEEI B SHERESR 1ot cr od quant |ty of active | ngredi ent.
For further informati oExanpleosfieaiboty motetting graupe ticlids sirifie br branched aipt er
I U S R I W TSN TN
methoxymethyl. ethoxymethyl, isobutoxymethyl; lower aliphatic acyloxy lower alkyl
groups, (e.g. acetoxymethyl, propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl);
lower alkoxycarbonyloxy lower alkyl groups (e.g. 1-methoxycarbonyloxyethyl,
1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (e.g. p-methoxybenzyl, o-nitrobenzyl,
20 p-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (e.g. trimethylisilyl
and g;butyldimethylsilyl); tri(lower alkyl)silyl lower alkyl groups (e.g. trimethylsilylethyl);
and (2-6C)alkeny! groups (e.g. allyl and vinylethyl).
Methods particularly appropriate for the removal of carboxyl protecting groups
include for example acid-, metal- or enzymicaily-catalysed hydrolysis.
25 Examples of hydroxy protecting groups include lower alkenyl groups (e.g. allyl);
- lower alkanoyl groups (e.g. acetyl); lower alkoxycarbonyl groups (e.g. t-butoxycarbonyl);
lower alkenyloxycarbony! groups (e.g. allyloxycarbonyl); aryl lower alkoxycarbonyl groups
(e.g. benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
p-nitrobenzyloxycarbonyl); tri lower alkyVarylsilyl groups (e.g. trimethyisilyl,
30 t-butyldimethylsilyl, t-butyldiphenylsilyl); aryl lower alky! groups (e.g: benzyl) groups; and
triaryl lower alkyl groups (e.g. triphenyimethyl).
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The amount of active ingredient that is conbined with one or nore

exci pi ents to produce a single dosage formw Il necessarily vary
dependi ng upon the host treated and the particular route of

adm ni stration. For exanple. a fornulation intended for oral

adm ni strati orwoe76ssns will generally contain, for exanpl ePCTWWob”g ngy
to 2 g of active 20 agent conpounded with an appropriate and conveni ent
anount of excipients which may vary fromabout 5 to about 98 percent by
wei ght of the total conposition. Dosage uni-25- forms will generally

contain about 1 ng to aboui 500 . an active her
i nformation on Routes %@R&WWE‘P&W&H&“% d@q gli grr%‘sky ﬁgﬁps(a el;reHNl _
referred t 0 4raapbsttuedbenzyl.k.gypimedR ﬁmﬁivl@ﬁﬁ&feﬁi}&anﬂﬂédi’mhmbeatvl and
Chem stry (Corw n Hanscuﬁ 25 Chégl rﬁJrran gf Edltorlﬁ Per r ess
1990. triphenylmetay); firwranisylmeiayigand fryl BtV hEP RS [?P‘%’ca“iﬂx"%?@ﬁ‘ K/d: Fct.i c
purposes of a Cofmémgarﬂénvl)o%pw% :ﬁkéﬁgl'bg}l:'aﬂ:ohyl F'all’&ﬁa&%a?dohﬂ), Yowagcor di ng

to the nature and severi tions age and_sex of t.he
ani mal or pati analkmchrbdml grougisde. gfbm@ﬂnmrc@bmm pometharybenzyiprisatbonylel | '

("ore 80 Ueefut pePERy PiiFsoad. SRR AR Ry SR MnbaufRLR | o

alone or in part L-Eﬂ‘laﬁfbthvlsﬂnyJH&G‘Hé‘neQé gfn"mE\HMEﬁ):l enzydikiercand substituted WO
97/ 06138

PCT/ GB96/ 01810  benzylidene groups. -23 - -

In using a conpound of Nfeﬁﬁdf fﬁgh&e fori&ﬁovhf&*lﬂ%ﬂ?hﬂd@mn@mﬁ&iﬁg dups include.
pur poses it will generall e adm nistered so that a daily selnthe

range, for exdfpfas exaxnrse agids, base- metzisonggzysaicallicatabised mr‘gl}'ﬁls P%Ph%ql)ém‘é‘ﬂ or
gr ven i T requi regrolupss%:}ustdge g@e?& ?kaﬁb&ﬁﬁ‘%ﬁ%hgﬁﬂ% 1onsf or s be

adm ni st ered whe paren npl oye exarrpl e for 5
i ntravenous admi ni st raExmplesa)f groseeting grovps foranyds groups leolmmaékoxmehﬁge €20 30

ng per kg body nera e SE ng
admi ni stration b?eqzﬁ]lﬁg % é !"’r\g‘zﬁ fEyme! ﬁlyﬂ)a 8xy'?e"‘lr3¥ & ﬁ{efh"xv’ﬂetg"l and
to 25 ng per kg bﬁﬂé(hmwmoxym&hymn WlcpPhrylyd e gdﬁm&hﬁmﬂﬂttmnwldlmeﬂ@lsﬂmmver
preferred. npounds_of this inven félf usefﬂw
conbi nati on wi ¥h briyktihenydsityhy WMGQ’F‘I&IHW’E%EM%%I “Q'Sdéﬁt’ yisifyloxygiethth ot ed
as a fixed dose gyaly lasidx%eﬂyl‘?dualko%yphenyﬁmgl ameﬂiaﬁypaamwu nds of this
I nvention within't osage range described herein_and t
4-d1(alkoxy)phenyl (e.g. 2,4-dimethoxyphenyl); 4-alkoxybenzyl (e.g. 4-methoxybenzyl);

2,4-di(alkoxy)benzyl (e.g. 2,4-di(methoxy)benzyl); and alk-1-enyl (e.g. allyl, but-1-enyl

and substituted viny! e.g. 2-phenylvinyl).

20 Aralkoxymethyl, groups may be mtroduced onto the amide group by reacting the
latter group with the appropriate aralkoxymethy! chloride. and removed by catalytic
hydrogenation. Alkoxymethyl, tri alkyV/arylsilyl and tri alkyl/silyloxymethyl groups may be
introduced by reacting the amide with the appropriate chloride and removing with acid; or in
the case of the silyl containing groups, fluoride ions. The alkoxyphenyl and alkoxybenzyl

25 groups are conveniently introduced by arylation or alkylation with an appropriate halide and
removed by oxidation with ceric ammonium nitrate. Finally alk-1-enyl groups may be
introduced by reacting the amide with the appropriate aldehyde and removed with acid.

. Compounds of Formula I in which L represents -CO-NR'*- may be prepared
by forming an amide bond between compounds 1 and 2 as outlined in Scheme 23.

. 30 Compounds of Formula I in which L represents -CO-NR?-T- may be prepared by an
analogous procedure. Suitable coupling conditions include the following.
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ot her pharmaceutically active agent within its approved dosage range.
Sequential use is contenpl ated when a conbination fornmulation is

I nappropri ate. “Al t hough t he conmpounds of the Fornmula | are
primarily of value as therapeutic 15 agents for use in warm bl ooded ani nal s
(i ncl udi ng manwo sreemsar e al so useful whenever it i s reqBFTEEYs10
inhibit the effects of activation of ras by farnesylation. Thus, they are
usef ul as pharmacol ogi cal standards for use in the devel opnent of new
bi ol ogical tests and in the search for nZbv phar macol ogi cal agents.

Accordi ng to another aspgct e present lnyent] 1! Exhsg I.s,provided 20

I ndi vi dual corrpof)nds pro Eec‘ggitEysd]%tn 05?%%%%%@\4?12&{(&9 a#%?tjég'g'set out bel ow

and salts t-hgichiofomethane, methanol). A conpound of the invention, or a

salt thereof, may be prepared by any, . process,  known b L{'Bc ble to

the preparation 8 such E’&ﬁ&aﬂukcmﬂn%mwwwmie-gréﬁﬁt@égﬁg 6%1ds.

Such processes apgg enivVL AU S e AT O 1Y RoAR PR SRS
biésdrct UEI GiLAE tike (eRNMBM. it Afindr ) S

i n which variabl & groups have any o nmeani ngs defined for Fornu
unl ess stated 5 for@$b6hni se. Functional groups nay be protected and

depr ot ect ed usi ng..conventi o t hods, For I ecting
groups such as a?ﬂ)no andué%ﬁr?}g%&‘ilﬁ%ﬁg&%‘°’gm‘cﬁP8’?ﬁé‘3€gr@&5%%8}( as well as
means of formati gy and evsRsfDECHHOBY iadh iofiapic sclean e.d\DMF. CHICEhethand
P.GM Wts, "Protective Goups in Oganic Qynthesis”, Second Edition, John
30 Wley & Sons, PREwcyefan organiribassige trieylamyiedt | ons used have been |isted

| medi at el y Refore tbge ated Shylfdet¥ictions under stalifardddndfRibas3 for example

PCT/ GB96/ 01810 ) -24-
Protecting gr olfpdsopeopylshloraformadn wyorganic salyent(sise PMFrPMtbdichlorepasthanehadhe n

t he literatur K : | 'ﬁ;eﬂ@%nﬁg?ropriate for the
renoval of the p%%ée%ﬁgﬁxg}%é&é‘%%&%%é?%n@ such nethods bei ng chosen
so as to effect winoval oiainhuetips @te ahdengrandardypoadigonsictg pentafluorephehvbestar ireanc e
of groups el sewhere in ihe nol le. .5 . Specific exanpl es of
protecting gr oupé"@ﬂé"s@fv%rﬁe'%'@?%'?’afth?ﬁémstg?@eiﬁwe J?%Sﬁ%ﬁ?*’éﬁ@% i n which
"l ower” signifiesridth@éminee group to which it is applied preferably has

1-4 carbon atons. It wll _be understood that these exanples %re {1% .
exhausti ve. Wby &ii) Via an acid chloride under standard conditions e.g. using thionyl chloride and

heat for about 150min followed by an organic base (¢.g. triethylamine) in the presence of
an organic solvent (e.g. acetonitrile).
Compounds of Formula I in which L represents -CHzNRl L, -CH30- or
-CH3S- may be prepared as outlined in Scheme 24. LG represents a leaving group (e.g.
20 mesyloxy, tosyloxy, halogen) and X represents S. O or NR'®. Suitable coupling conditions
include the following.
i) Use of an inorganic base (e.g. NaHCO3, NaH, K2CO3, butyllithium) in an
organic solvent (e.g. THF, DMF, DMSO) and a temperature of about 70° to 150°
ii) Use of an organic base (e.g. triethylamine, DMAP) in an organic solvent (e.g.
25 THF, dichloromethane, DMA, DMF) at a temperature range of room temperature -1500
ii) Use of an inorganic base (e.g. KOH. NaOH. K2CO3) in an aqueous (e.g.
water) and organic solvents (e.g. dichloromethane) in a 2 phase system. optionally in the
presence of a phase transfer catalyst (e.g. tetrabutylammoniumbromide).
Compounds of Formula I in which L represents -CH=CR*"- may be prepared
30 using a Wittig reaction as outlined in Scheme 25. Suitable reaction conditions include the

following.
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specific exanples of nmethods for the renoval of protecting groups are given

bel ow t hese are simlarly not exhaustive. The use of protecting groups
and nmet hods of deprotection not 10 specifically nmentioned is of course

wi thin the scope of the invention. A carboxy protecting group
may be the reswdemeess an ester-formng aliphatic or ar al i RFAEB6/03§18 ohol
or of an ester-formng silanol (the said alcohol or silanol preferably
cont ai ning 1-20 carbon atomns). Exanpl es of carboxy protecting

groups include strai ght or branched chain 127 -12C)al kyl groups (e.qg.

I, t-b | | | k
ot hoxy et hyl . cDhbxy et Fi o2 BEENEE SRR A borbis B aLAHe et kHANP e

al kyl gr OUPS prefeicdof oA GRIaAR ¥8ﬁ£xﬁ Yd.g. THEQ wx&ay IIMSOESpRBhally in the presence of an
butyryl oxymet hyl, pival oyl oxynmethyl); | ower al koxycar bonyl oxy | ower

al kyl "groups (e. gquegusmgkvnmﬂ%@gamq@gy@pm@panv in the presence of a catalyst compiexing
o i trobenzyl . 20PERitEh dohlsts ik GNEe g i BBl P DY
?I k)(/: )si lyl I Er iS;J}bS|7(1® lg-pehuaomdltlg;ieﬁmdleﬁhne(also&ﬁitbdtlﬁtﬂﬂt)?']rh-ld) c_n‘:at IhyIt ?]I : g/l );

ri (I ower alkyl)si r a roups (e, g. .tri i lylethyl);
and (2-6C)al kenyl?4g}y1(9 \ﬁ-@qu %F}P&F‘a% &Pﬁgf’@{‘ #t? own-5). Met hods
particularly appropri at echgpoundof FRHRMAT indfhiPL Rprey, @m&m*"nﬁa\gw@m
i nclude for exanple acid-, netal - or enzym cal Izg cat al ysed hédrol ysis. 25

Exanpl es of hydr e&«;mlpnedtne&hemg%bbmlmg\éﬂ%éeé whcqm@n% yitabjscoppling
allyl); I OV"eEorfillitl%ﬂE' 1ud9{h§%ﬁﬁm§rf% 0Weacet yl'); lower al koxycarbonyl

groups (e.g. t-butoxycar r al kenyl oxycarbonyl groups (e.gqg.
al I yl oxycar bori@l }); aryl Usswiia reduking ugeant troga NaCyBbigpBH3. hydl(ogerg)lus catalyst

D nE LY obenayl oy LSRR bB PR DA R ool RN BTSNl
trimethylsilyl, a0t plesdoge of asaitityd Sivent e.g. leriiand] & sbegdRy| silyl); aryl |ower
alkyl oroups (e, 0. benzyl, o OUBe. 00, erdby belahio o U ooy SBS1 15 9

PCT/ GB96/ 01810  yunder suitable conditions such as use of an oxldlsmg agent (e . TPAP, NMM-D) in the
Exanpl es of amino protecting groups include for ara kyI groups (e.g.

benzyl and Wupresence ofan asgameysplvent (g:2. asetaritrie @ £l &t FROBEISEIPETaRIFR:

2. 4- di met hoxyben

furyl met hyl grou Ejsﬁm F‘gv%glre °§1d§<scﬁ)ﬂ %% 2%%0 E@fl@%ﬂé&mgmﬂf oxpde%yrﬁ%ﬁ Eljﬂbﬁloc}%ﬂate,
pyridinium dichromate. sodium dichromate and sodium hypochlorite.

Aldehyde (2) may also be prepared by reduction of the corresponding ester (1)
under standard conditions using for example diisobutyl-aluminium hydride.

20 Compounds of Formula I in which L represents -CHz_NRZI-T-. -CH5.0-T-or
-CH>.S-T- may be prepared as outlined in Scheme 27 in which LG represents a leaving
group (e.g. mesyloxy, tosyloxy, halogen) and X represents O, S or NR?. Suitable coupling
conditions are as outlined above in relation to Scheme 24. Optionally the positions of LG
and XH in compounds 1 & 2 in Scheme 27 can be reversed to give the same end product.

25 Compounds of Formula I in which L represents -CHZ.NRB-SO} may be
prepared as outlined in Scheme 28. Compounds 1 & 2 may be coupled under standard
conditions such as the following.

- i) Use of an organic base (e.g. di-isopropyl-ethylamine, triethylamine.
4-methyl-morpholine) in the presence of an organic solvent (e.g. dichloromethane) at a

30 temperature range of 00 = 400
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t - but oxycar bonyl ); | ower al kenyl oxycarbonyl (e.g. allyloxycarbonyl); aryl
| ower 5 al koxycarbonyl groups (e.g. benzyl oxycarbonyl,

p- met hoxybenzyl oxycar bonyl . o- ni t robenzyl oxycar bonyl

p- ni tr obenzyl oxycarbonyl; trialkylsilyl (e.g. trinethylsilyl and

t - but yl di met hyyeiohméiss al kyl i dene (e.g. nethylidene): benzyl PEEGBI#1810
substituted benzyl i dene groups. Met hods appropriate for
renoval of hydroxy and ami no protecting groups include. 10 for exanple,
aci d-, base, netal- or enzym cally-catal yse.dzslydr ol ysis. orphotolytically
for groups sych as o nltrobe car bon or with.fluoride ipns for
silyl groups. 1 %é‘chgéﬁth@ iy CaRbORA 13 BF PIESEER LA, upss
i ncl ude aral koxye&&ﬂxkow&: &g PME) apﬁﬂﬂkﬂfﬁymﬁ@ﬁfoﬁﬂgomllbﬁ i tuted

benzyl oxymet hyl ) ; “al koxynethyl (e.g. nethoxymethyl and

trinmet hyl silyl et hoxynmet hGompounds ofdﬂotmla huwlmh Iy reptesers -GHo NRT 1503+ may be

o 1 a1 11 ettt oot 4 ey et e s

t - but yl di phenylss tdndhiony sih By dscribéd abdve Xorn e ryO-NRéS-g.  4- et hoxyphenyl );

2,4-di (al ko henyl e . 2,4-di net hg henyl 4- al kg
4- et Ih(()xybe)r(lggllo) a °‘BP‘(“&$1§<‘IZf>F)9 X %W](‘é‘é“l’?sﬁ“m gié'i’szifFBmd
and al k-1-enyl (gsg, rea&clnxﬁ oféampoﬁndg effﬂhe type @t &%ﬁbbmtsqd sauemélvsqmg

2-phenyl vinyl). 20° Ar al koxymet hyl",;” grou be introduced onto the
am de group by radumunggkhmheuofRat tl@du@pom e:inutwdemmd@gmm@nswh

ar al koxynet hyl o) | renmpved..b
Al koxynet hyl , tr Fhﬁch 7 °“{7](}% ﬁxarf‘plgﬁs B age}(nX{iénlenl y pé%%%%ggpﬂhkgl%% asnay
be i nt rodd@eﬁalw;wreacdliaﬁgaltamoﬁm:dmmh the appropriate chloride and

renoving with acid; or ip,. . the _case of th i1y con ai ni
fluoride ions. The al kox bﬂl&ﬁ‘ﬁ?‘f ﬁ W‘°’2 amFy B@‘%‘gﬂﬂg%mgﬁ“’&t ly
i ntroduced by ar Wa@faaremyqsunﬁéwbxahu@ﬂl ;maehmaw AR m,sxﬁterrﬁbwﬁnmllowed

renmoved by oxidation with cericgamoniumnitrate. Finally alk-1-enyl oups
may be i nt roanewglsﬁ Sephatoss) (Pharaaciaying axipn Wctlﬁseabfﬁws'ﬁﬁaa%esa?"&

and removed wi t h dbyRay d Lopez Belm t&@iﬁ}?wgﬁlmpefﬁﬁm&éﬂ(wﬁ whi Ch L
represents -CON r prepareél formng an am de bond

bet ween corrpouﬁdBl@han@aIZSOastydl’:msamleQ #4349 mEhebstragfor bl wasleas (EVIM
Formula | in whi
anal ogous procedg::][el'ml %@bgﬁe cou%concgg%lﬁ%‘r@?lznci udeﬁ,t HBXFQ?-I%S\ﬁﬁ%

WO 97/ 06138 was obtamed from the plasmid pSW11-1 (ATCC). This was then subcloned into the
PCT/ (3B96/ 01810

polylinker of a suitable expression vector e.g. piC147. The Kras was obtained after
expression in the E. coli strain. BL21. The expression and purification of c-KlI-ras-2 4B
20 and the vall2 variant in E. coli has also been reported by Lowe et al (Lowe PN etal. J.
Biol. Chem. (1991) 266 1672-1678).
Incubations with enzyme contained 300nM tritiated farnesyl pyrophosphate
(DuPont/New England Nuclear), 120nM ras-CVIM, 50mM Tris HCI pH 8.0. 5SmM MgCl,,
10pM ZnCl,, 5mM dithiotheitol and compounds were added at appropriate concentrations
25 in DMSO (3% final concentration in test and vehicle control). Incubations were for 20
minutes at 37 ° and were stopped with acid ethanol as described by Pompliano et al.
(Pompliano D L et al (1992) 31 3800-3807). Precipitated pfotein was then collected onto
glass fibre filter mats (B) using a Tomtec® cell harvester and tritiated label was measured
in a Wallac®1204 Betaplate scintillation counter.
30 Although the pharmacological properties of the compounds of the Formula I
vary with structural change as expected. in general compounds of the Formula I possess an
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-26 - 1) Use of EEDQ at room tenperature in an organic sol vent

(e.q. di chl or onet hane, net hanol). 1) Use of oxalyl chloride
in an organic solvent (e.g. DM. CHerr]dJ[err]) in the presence of an
organi c base (e.g. NW triethylamne. DVAP) at O[err] to roomtenperature

5 for 0.5-16hwo 9706138 ) Use of EDC/ HOBT in an organi c PESIGBE6R18I%: ¢
DVMF. CHerr]CJerr]). V) Use of DCClI/ HOBT in an organi c sol vent
(e.g. DMF. CHerr]C[err]) in the presence of an organic base (e.qg.
triethylamne). V) Use of m xed.ggbydride reactions under

standard conditions. for exanple 10 isopropylchloroformate in an organic
sol vent (e.g. DMEs0bMbe abive pistin sheranesfoy examplen .01 1o 200pMe lhus by wey efiexamplani ¢
base (e.g. NW Bg/gg’ met hyl am ne) . Vi) Via an active ester
under standard con |"PI|’ons e.g. pentafluorophenyl ester in an organic
sol vent (e.g. di${fii28148y@-ateavin)fanyl-1tHait-seneyioxycadbomyl)-pyrplidine-2 ivarbenyl pamgino}
triethylam ne). Vi Via a cid chloride und st rd
conditjons e.g. '&&H&‘Qﬂ%ﬂ?ﬁ%ﬁﬁ'ﬁﬂ%&"ﬁﬂﬂ acid aﬁylﬁétﬁrt(s‘?egéx%%&g Eﬁﬁtﬁ:ﬁo of

fol I owed by ansoj@aiimalid dSuMe No pHykibRERMiydHab@prable tdxiGtyWae SBRERd 8 the an
organic solvent (e.g. acetonitrile). . . Conpounds of Fornula
| in which L reptfiesdyadpse forpampoungytestad|of the prgspr/inyepsiony -CH err]S may
be prepared as outlined in Schene 24. LG represents a | eaving group (e.qg.
20 nesyl oxy, tosyloxy, halogen) and X represents S. Oor NRerr]. Suitable
coupling conditions Therinventien witlmowdie ilustrargd in the follpving non-limitingdExamplss

I norgani ¢ base (£..4g...Na rr].. NaH Klerr]CJerr], butyllithium in an

or gani ¢ sol vent ’(‘e‘%ﬂ‘.’h' C,q(%ﬁ}!"s “and a tenperature of about 70[err] to
150[err] 10i) (i) evagStiets wefe dfritd duCbyaotaey dvapdtatidn/ih Sidiy bidwork upDVAP)

In an organic solvent (e.g. 25 THE dichl orgnet hane, % DMVF) at a
tenper at ure r angBFORAuRes BisTercamisd pukafierremovp) of residuglisplyds by lrafion:” of an

| nor gani ¢ base (e. g KOt NyGbonkheid e 8k Fodnieerdti tdss (P range

wat er) and organic solvents (e.g. dichloronmethane) in a 2 phase system
optional Iy in th&8-25°C anduades ae stmesphereoif an inertigas sy s a789M| yst  (e. g.

t et rabut yl anmoni unbr om dg). gggugga |
which L represents - CI—I:Cﬁ%)e"r:orh]m-m %g/m%%gmpghg;g%tggﬂ usi ﬁgiagﬁ%e?] [ S”rkses{é’%t i on
as outlined i n5Slipddehrafmatogiaphys(MRLQ) everet perfornmedrotti MércnKieselgel sitiea (At 9385) or

fol I'ow ng. Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck,

Darmstadt. Germany;
(iv) yields are given for illustration only and are not necessarily the maximum
attainable;

20 (v) the end-products of the Formula I have satisfactory microanalyses and
their structures were confirmed by nuclear magnetic resonance (NMR) and mass spectral
techniques: chemical shift values were measured on the delta scale; the following
abbreviations have been used: s, singlet; d, doublet; t or tr, triplet; m, multiplet: br, broad;

(vi) intermediates were not generally fully characterised and purity was assessed by

25 thin layer chromatographic, infra-red (IR) or NMR analysis;

(vii) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus or an oil-bath apparatus; melting points for the
end-products of the Formula I were determined after crystallisation from a conventional
organic solvent such as ethanol, methanol. acetone, ether or hexane. alone or in admixture:

- 30 and
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WD 97/ 06138

PCT/ GB96/ 01810 . -27 - i)

Use of a base (e.g. potassium carbonate. netal hydride, nmetal al koxide) in

t he presence of an organic solvent (e.g. THF, toluene. DMSO) optionally

in the presenceyg¥0838 aqueous sol vent (2-phase systen) an®CEGEBP@MSI0 y in
the presence of a catal yst conpl exing agent which solubilises alkali

metal ions in non-polar solvents such as 5
1.4.7.10, 13- pent aoxacycl opent adecane ( al so-s@l | ed 15- Crown-5) or

Compounds of Formil a1 (FNHE R EoRBEHbE s heyg PP FRECcr 1] - My b

nmpounds of Fornula | i : err]- may be

pr epar ed as outlined 'BOCSCWm%ﬁydabbogﬁUm i ng al dehyde (2) wi th conmpound
e

4. Suitable coupling conditions include the following. 10 i) Use
of a reducing agent (e.gDCOGACNRMiicvelphexpleprbedijmidehydr ogen pl us cat al yst,

LiHBEt[err], di-isobutyl m g I j thi um al um ni um hydri de,
P4 hew&ﬂcﬂé&g@gﬁ

sodi um bor ohydri de) sen sui tabl e sol vent e.g. ethanol
& acetic acid. 5 DMAP dMighethyliemindpyriding be prepared by oxidation of
t he correspondi ng al cohob#}l) un eﬁ Sui t_gbl e conditions such as use of
an oxi di sing agent (e.g. AP, Nt I@ﬂvfﬂ% ®15 presence of an organic

sol vent (e.g. acetonitri ppgsoli Cdﬂne&,ﬂgﬁf&mge) at room tenperature. Q her
sui tabl e oxi di si ng agents_i nclude chrom um oxi de, pyridinium

chl or ochronat e, pyri BP& urﬂ-@r‘bﬁlﬁmw%mﬁﬁ*ﬂa/'%m@ and sodi um
hypochl orite. | de P Uvie] 5. : ed by

reducti on of the correspgﬁgi%géleésa@g)r‘q(%&} u%lgié?ggpgrﬁggﬁﬁﬂ{gondi tions
using for exanil e dii sob#OBT allchydraxybenhgtdazolte. 20 Conpounds of

Formula | in which L rep nts.-CH err]NRlerr]-T-. -CHerr]OT- or

-CH err]S-T- may be prep ai:mﬂ‘l{yﬁﬂ%éhqﬁﬁe&hene 27 in which LG
represents a | eaving NMMWD @dan@hylmofhblineyN-okidsy| oxy, hal ogen) and X
represents 0, S or NR err]. Suitable coup]ing conditions are as
outlined above in rel ati df4t o EHPRIAEEYGacidyt onal |y the positions of LG
and XH in conpounds 1 & FgM SeblBoffarcdn be reversed to give the sanme end
product. 25 Conpounds_of Fornula | in which L represents

-CH err]NR[err}BJerr] e uimetlydsilyliodide as outlined in Schene 28.

Compounds 1 & 2 may be ¢ d éﬂ%@ ndi ti ons such as the
i) QBEEGOF a gymﬁl&q%gg%u erlad

fol | ow ng. rgani c e.g.
di -i sopropyl -et hyl am ne, triethylan ne. 4- et hyl - nor pholine) in the

presence of an organt ¢ el Senlines o e RO mhodhe P RTEEH w0
been illustrated (ie not all hydrogen atoms have been illustrated).
20
~ Example 1 (see Scheme 1)
(28,48)-4-acetylsulfanyl-2[3-nitro-5-(N-methoxy-N-methyl-

carbamoyl)-phenylcarbamoyl}-pyrrolidine-1-carboxylic acid 4-nitro-benzyl ester

25 A mixture of 4-acetylsulfanyl-pyrrolidine-1.2-dicarboxylic acid 1-(4-
nitrobenzyl) ester (1(c)) (0.2 g) and 3-amino-N-methoxy-N-methyl-5-nitro-benzamide
(1(b)) (0.122 g) and EEDQ (0.201 g) in dichloromethane (20 ml) was stirred at ambient
temperature for 16 hours. The solution was then stirred with 0.3M hydrochloric acid (20
ml) for ten minutes. The organic phase was separated. dried over magnesium sulphate and

30 evapm.'ated under reduced pressure to give a gum. This was purified by chromatography

SUBSTITUTE SHEET (RULE 26)



WD 97/ 06138

PCT/ GB96/ 01810 -28 - i)
Use of an inorganic base (e.g. potassiumcarbonate) in the presence of an
organi c solvent (e.g. DVF) at a tenperature range of O[err]-150[err]
Conpounds of MOMI6ts8] in which L represents -CH err] NR[ er r PCTGBISAOIHY, he
prepared as outlined in Schene 29. Conpounds 1 & 2 may be coupl ed under
standard 5 conditions such as descri bed above for L = -CONR[err].
Compounds of Fornmula | in which L represent81-CH err]CHR[err]- may be

pr epar ed as by.reduction gf conpounds of the type get out.as c und 3
P Beheme 25 butisine S oo PirenTPeRp UL o0 peelip big @520 %0 A RO <
carried out undegrodice(§aatofotrlelsgh@6.152 £ standard reagents for exanple
usi ng_hydrogenation in the Eresence of a catalyst such_as 10 pal |l adi um on

charcoal at roo Cl3) 8 2.35 (s. 3H). 2.62 (m.BHY 3gtfscHl). ad¢i vity was
t est ed foll IRt f = '
ested as Tollovwg, lﬁgp'&ﬁé'l{)p{)f;&g'r%ig 4 59§ ﬁ)giggxér??l}) 7.55 %i"‘@ﬁ) @fbb?ﬂgleim%ézg

purifi,ed from huhan acenta nium s acti onatiron
by a single Q Se@h2)o8afres ). §.flmrlib.d.55.(bt.sc)H)ani on exchange chronat ogr aphy

essentially as descriped by Ra Lopez-Bel.nont e. P a

Lopez-Bel nonte J (1992) S?%mﬁ%mlg&lqw%&“é’ﬁ?*?%ﬁ?ﬁ?‘ge?ﬁg%mﬁ?4 le The
substrate for FPl4woBurlfeaspdiénvhd/N2658C(Suiiitoniddl sequence). The cDNA for
oncogeni ¢ val 12 vari ant o? human c- Ki -ras-2 4B was obtai ned fromthe

pl asmi d pSWL1-1 (ATCC). Stasting raaterial GKR) iapprepmetesifollays; demixurpef y| | nker of a
iR (AT T .
oot o s S otk G ot A PR Bl v

expression in the E co rain. expressi on an
c- Kl -ras-2 4B190stimed atambientiemperawvird fon24 howrsE, The odactidnamixhire wasddteredrapg thet ed by

Lowe et al (Lowe N o J, Bi_al . em..(,1 2 72-1678) .

| ncubations wit hﬁlg ﬁ‘fy!/’rs}%rmié)nn gafhr{gxgatg%ﬁlm ‘EOSPW ‘g?é}b‘%?sé%?eegétf&%ﬁﬁlﬁlosphat e
(DuPont / New Engl aetiteidzdne e¥0)90) fo241vd\3-amino GMikitybbehfiddcid 2.3.419(3-pantdfiBodphenyiM
MCl [err], 10[ err ZnCllerr nmv di t hi ot hei tol and conpounds were
added at appropr?sgffg(%)gﬂ?f@ey 4;‘55?115*@%?3' in DMBO (3% final concentration in
test and vehi cl eNMREgeoium (GDRTCISPSUA.B gbrSs, 28D, 7. 7 @ 181) 7.8 (ir, TANREEar.a )37 err]

and were stopped with acid_ethanol as described b% Pompl i ano_ et al .
(Ponpliano D et al (199mxture gB(R)EEIR). NA-dimetyihydranylamise HG syl@- 8412 and

ompl i an | prue 35 b
arvestor and o r FeRapa (BB b chBloriiehe (DY Rbd iy IOBGGn Soigkray o

scintill ati on coffhiraurs. Water(50 ml) was added and the mixture stirred for a further 5 minutes. The

organic phase was separated. dried over magnesium sulphate and evaporated under reduced

pressure to give a gum. This was purified by chromatography using 1. ethyl acetate/hexane
20 (10:90). 2. ethyl acetate/hexane (50:50) as eluents to give starting material

3-amino-N-methoxy-N-methyl-5-nitro benzamide (1(b)) as a yellow solid (0.55 g).

NMR Spectrum: (CDCl3) & 3.36 (s, 3H), 3.58 (s, 3H), 7.26 (tr, 1H), 7.56 (tr, 1H), 7.90 (tr,

1H).

25 Example 2 (see Scheme 2)
(28,48)-4-acetyisulfanyl-2[3-(N-methoxy-N-methylcarbamoyl)-5-nitro-

phenylcarbamoyl]-pyrrolidine-1-carboxylic acid allyl ester

A mixture of (28,48).4-acetylsulfanyl-pyrrolidine-1,2-dicarboxylic acid 1-allyl
¢ 30 ester(1(d)) (0.2 g), 1(b) (0.165 g), and EEDQ (0.271 g), in dichloromethane (20 ml) was
stirred at ambient temperature for 16 hours. The solution was then stirred with 0.3M
SUBSTITUTE SHEET (RULE 26)



30 Al t hough the pharnmacol ogi cal properties of the conpounds of

the Fornul a | vary with structural change as expected, in general
conpounds of the Formula | possess an WO 97/ 06138

PCT/ GB96/ 01810 - 29 -
IClerr] in thewebw&a3ssest in the range. for exanple. 0.01 toPOTGBOI$IN
Thus by way of exanple. t he conpound 5

{[(2S, 4S). 4- acetyl sul fanyl - 144-ni tr o- benzyl oxycar bonyl ) -pyrrolidi ne-2-carbo
nyl ] - am no} - 3(N-net hyl - net hoxycar banoyt 32 benzoic acid allyl ester (see

-‘

Exanple 7) has a re] of. 5.appr xi.matel 0.5 erriM |oIo gally
unaccept abl e tox&‘#‘f’%&%&]s“wg’é’r@ﬁgg TRIfyges. 5‘%“5 '\@5&) un 58nds
tested of the prot@maghei@Mbilstate and evaporated under reducedB?éssdr&V'EﬁHpr&i%WUtdmdﬂOW
belllustrated|nthefollovv|ng non-limting npl es i n_ which unl ess

ot her wi se st at edwas pyified by cehuyméh@p@mmbh@wlmﬂwmﬁo B0} as glugntyo
evaporation in v ( carried out after
renoval of residfa %%Wu?ﬁ? c%fo%ﬁ?sg'éﬁﬁ?o\i‘?ff) (ii) operations
were carried out WRSpmmﬁﬂEﬁ@lﬁt&ﬂB(slﬂi-Blz 65 (m.2H) 838 @ngH). 34 18- 25[err] C

?in?i ;Jngglr uﬁg 2}1r ] gé?%‘gfﬁﬂ(%gyﬁré}gfé Suc[ﬁbéé@r@ﬁ%& medi um pressure 15

l'i quid chronat oggardH), § b5h) 11)e8.84 REMEHOS.PEEr, 9R). 6 @K 1K), 93¢l gel silica (Art.
9385) or Merck Li chroprep RP- 1 g (Art. 303; rever sed- phase silica

obt ai ned from E. (s HD- Darmstadt Ger nany:; (iv)
yields are given for |II ' " L Joum
attai nabl e; 20 g?&&é;tsﬁg e @-hpr%g’ (?gﬁ) ?%sﬁﬁﬁeg sn%f@ol\énigﬁeggﬁé@
sati sfactory niOc3dafintemsational Retent Applibasion Not Wi 921 w9\(\lm'penai@hﬁliﬁcaldddtb;ties).
nucl ear magnetic ona NVR SS,_spect.r t echni ques: chem cal
shift val ues vverg %“gﬁ’#ﬁ ag&ﬁwglsigsgﬁgﬁélp%éamglﬁlbw ng

abbrevi ati ons have been used: s, singlet; d, doublet; t or tr, triplet; m
mul tiplet: br. broad; (V|) i nternmedi ates were not generally

fully charact eri SS8RplReR (55 SehgmeA) assessed by

5-{[(28,48),4-acetylsulfanyl-1-(4-nitrobenzyloxycarbonyl)-pyrrolidine-2-carbonyl]-

15 amino}-isophthalic acid 1-allyl ester 3-methyl ester

DMEF (0.07 ml) was added to a stirred solution of oxalyl chloride (0.078 ml) in
dichloromethane (20 mi) cooled to -20° under an argon atmosphere. After 15 minutes a
solution of (1(c)) (0.3 g; see Example 1) in dichloromethane was added followed by a

20 solution of N-methylmorpholine (0.099 ml) in dichloromethane (2 ml). After a further 15
minutes a solution of S-amino-isophthalic acid allyl ester methy! ester (3(b)) (0.192g) in
dichloromethane (5 ml) was added again followed by a solution of N-methylmorpholine
(0.099 ml) in dichloromethane (2 ml). The mixture was allowed to warm to ambient
temperature and stirred for 16 hours. The reaction mixture was poured onto a flash column

25 and eluted with 1. ethyl acetate/hexane (50:50) and, 2. ethyl acetate/hexane (75:25) to give
the desired end product (3) as a colourless gum (0.24 g).

NMR Spectrum (CDCl3) 8 2.33 (s, 3H), 2.62 (m, 2H), 3.45 (m, 1H), 3.95
(s, 3H), 4.03 (m, 1H), 4.17 (m, 1H), 4.57 (tr, 1H), 4.85 (m, 2H), 5.32
_ (m, 2H), 5.36 (m. 2H). 6.05 (m, 1H), 7.51 (m, 2H), 8.20 (m, 2H), 8.32
30 (m.2H), 8.34 (s. 1H). 9.2 (br. s. 1H).
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25 thin layer chromatographic, infra-red (IR} or NVWR anal ysis;
(vii) melting points are uncorrected and were determ ned using a Mettler

SP62 automatic nelting point apparatus or an oil-bath apparatus;
melting points for the end- products of the Fornula | were deternined
after crystal wossosss from a conventi onal or gani ¢ sol vERT/CBAFHEHSs

et hanol , nethanol. acetone, ether or hexane. alone or in adm xture: 30 and
WD 97/ 06138

PCT/ GB96/ 01810 -33- 30

(viii) the follow ng abgrew at i on

ve bee
tert - but oxycar bonyl tarting material fyﬁg‘ﬁ}sﬁi?ﬂ %H%%I‘%H‘Pﬁ‘ﬂf&f’f m de
DVA N N-di et 'ﬁibh Safe wii?m‘%sophmalate (13.8 g)[%i%gbroﬂn&' (706 Ey }poﬁé&hﬁ%%dn&hne

DVF N, N-dineth forrram e di net sul f oxi de

EDC  "1-( 3- di mefBy4ayiandBMI) $0mi} wes stirred etambisnt fempgrature for 4.5 h. The solidpras
2- et hoxy- 1- et hoﬁ'tg {mmjwa% eQApQ&%% ﬁghﬂqbetglﬁ'gﬁe under reduced éaresé_\@TThe 1

- hydr qxybenzot ri'azol e nor phol 1 n

NMM O 4- et hyl5meesjiiaevasdisseived irddiethyl ether (300 mi) andmr(wl()mixli andotioetfot fiee aci d
THF  tetrahydrof.uran tri | dide ..

TPAP tetrapropW %r'#‘ﬁﬂ{gﬁ%‘f’ Pé’%‘@?f‘éf%amed st Waied Wit s 'Sil}“ﬂ bjcAROR S o e s

onl'y those hydr gglfibnb20l)t biitieqP00n]y dAebdve magdrsitihsulphateand evbpzmed under

illustrated (ie not all hydrogen atons_have been_ il lustrated).
reduced pressure to give 5-nitro-isophthalic acid ally] ester methyl ester { 3(a)) as a yeliow
oil (14.74 g).

10 NMR spectrum (CDCl,) & 4.0 (s, 3H). 4.9 (m. 2H), 5.4 (m, 2H), 6.1 (m. 1H), 9.0 (m, 3H).
A mixuure of (3(a)) (15.46 g). tin (II) chloride dihydrate (65.78 g) and
methanol (200 ml) was stirred at reflux for 4 hours. Methanol was evaporated under
‘reduced pressure and the residue redissolved in ethyl acetate (400 ml). Ammonia soiution
(sp. g. 0.880) was added dropwise until the mixture reached pH 8 and no more precipitate
15 was being formed. The solid was then filtered and the filtrate was washed with water (100
ml), brine(100 ml), dried over magnesium sulphate and evaporated under reduced pressure
to give starting material 3(b) as a yellow solid (13.56 g).
NMR spectrum (CDCL) & 3.91 (s, 3H), 3.94 (s ,2H) , 4.82 (m, 2H),
5.35 (m, 2H), 6.05 (m. 1H), 7.52 (m, 2H), 8.08 (m ,1H).
20
Example 4 (see Scheme 4)
5-{[(2S,48),4-acetylsulfanyl-1-(carbamoyimethyl)-pyrrolidine-2-carbonylj-amino}-

isophthalic acid 1-allyl ester 3-methyl ester

- 25 A mixture of
5-{[(28,48),4-acetylsulfanyl-pyrrolidine-2-carbonyl}-amino}-
-isophthalic acid 1-ally] ester 3-methyl ester TFA salt (4(e)) (0.12 g), iodoacetamide (0.085
- g), sodium bicarbonate (0.058 g) and DMF (3.0 ml) was stirred at ambient temperature for
16 h. The DMF was evaporated under reduced pressure and the residue purified by
30 chromatography using 1. ethyl acetate/hexane (60:40), 2. ethyl acetate and, 3.
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Exanple 1 (see Schenme 1) (2S, 4S) - 4- acet yl suf fanyl -

[ 3-nitro-5- (N et hoxy-N net hyl -

car banoyl ) - phenyl car barmoyl ] - pyrrol i dine-1-carboxylic acid 4-nitro- benzyl
ester 25 A m xture of

4-acet yl sul f anwogrpsrssl i di ne- 1. 2- di carboxylic acid 1-(4- PRT/GBAMALL | )
ester (1(c)) (0.2 g) and 3-am no- N-net hoxy- N- net hyl - 5-ni tro-benzam de
(I'(b)) (0.122 g) and EEDQ (0.201 g) in dichloronethane (20 m) was stirred
at anbi ent t enperature for 16 hour s. The_,sol ution was then stirred with

0. 3M hydrochl oric acid (20 %ﬁ or ten mnutes., The organic Rhagﬁ_ was
separated, dried @%tb‘?ﬁmﬁbﬂ@ﬁ@ﬁf% ) g eluantsin givg thedesinnd raodust 4 asageliow

pressure to give @.0955). This was purified by chromatography

97/ 06138
PCT/ GB96/ 01810  NMR spectrum & 2.19 (2 tr.1H). 2.29 (s, 3H). 2.82 (m, 1H), 3.22 (m. 2H), 3.4§ (q, 2H). 3.6

using 1et vl aceieiel BEARSHhIGHR 198t FAESASHIRIRE (AHIEEN épesgl ve

t he desired | ess gum ctrum
56 b [EL’)’“*? i - Sh ”‘féﬁ‘z‘{f’“‘ T 2t . 2
S. m m
8.09 (mlIH. 8.25 5 (d. 2H). 83(m 1H) 8.6 (mlIH. 9.55 (br. s. 1H).
S ' ial (1 %g&? ' AmiRaie Ex I
tarting material ( (c))osq@.ggé %3*53 eI, | gence anpl e

1-4 in European patent n Starting
material (1(b)) m@ﬁﬁﬁ)ﬁ)}ﬂrew-msmﬂldinhdﬂsleM%ﬁﬂblmbqu ester (1.0 g), EEDQ(16

3-am no-5-ni trobepz *.&m%gg WHS% e
(11.3 g) was 10 s T?ée%l ak nﬁl enF %@n%se%{jgfr}felﬁ or ours he react |b(l)er11lt
m xture was fi |10 cemgeramack fohtb hours.filtrate poured onto a chromat ogr aphy

col um whi ch was en, eluted with e

3- ani no- 5- ni t r obe &%‘%%W@@fﬂ@@%‘é?ﬂlﬂ?‘f éwﬁ?ne%\yi geal)eéﬂ%a)gl)v:s

a yellow solid (5(8829)and2eui§|l»§ég§&6t6 m;m(CDCl[err]) [err] 4.3 (br. s, 2H),

7. tr, 1 7.8 tr m xture of (l(a
(170 ) N G i bbb o ibon mrolfioesons T erat e
(1.82 m) in di chj,c@(;p_gﬁa}llggtg,e:; neflyldsier Was stirred at anbient tenperature for

15 (4(a)) as a colourless gum (0.85 g.).

NMR Spectrum (DMSOdS) & 1.34 (2s, 9H), 1.97 (m, 1H), 2.15 (m, 1H), 3.30 (m. 1H) 3.46
(m, 1H), 3.9 (s, 3H), 4.32 (m, 2H), 4.84 (d, 2H), 5.06 (d. 1H), 5.35 (m, 2H), 6.07 (m, 1H),
8.18 (m, 1H), 8.54 (m, 2H).

A mixture of (4(a)) (0.8 g), methanesulphonyi chioride (0.152 mi),

20 triethylamine (0.256 ml), and dichloromethane (20 ml) was stirred at 5° under an argon
atmosphere for 10 minutes and then at ambient temperature for 2h. Water (20 ml) was then
added and the mixture stirred for another 5 minutes. The organic phase was separated.
dried over magnesium sulphate and evaporated under reduced pressure. The product was
purified by chromatography using 1. ethyl acetate/hexane (30:70) and. 2. ethyl

25 acetate/hexane (80:20) as eluents to give
5-{[(28,4S),4-methanesulfanyloxy-1-(tert-butoxycarbonyl)-pyrrolidine-
2-carbonyl]-amino}-isophthalic acid 1-allyl ester 3-methy] ester
(4(b)) as a clear oil (0.8 g). '

NMR spectrum (CDCl;) & 1.5 (s, 9H). 2.4 (m, 1H), 2.92 (m, 1H), 3.07 (s, 3H), 3.63 (m,

30 1H), 3.9 (m, 1H). 3.95 (s, 3H), 4.66 (m, 1H), 4.85 (m, 2H), 5.27 (m, 1H), 5.36 (m, 2H),

6.05 (m, 1H). 8.37 (m. 3H). 9.64 (br. s. 1H).
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48 hours. Water (50 nml) was added and the m xture stirred for a further 5

m nutes. The organi ¢ phase was separated, dried over nagnesi um sul phate
and evapor at ed under reduced pressure to give a gum This was purified
by chromat ography using 1. ethyl acetate/hexane 20 (10:90). 2. ethyl

acet at e/ hexanavg &6¥8) as el uents to give starting material PCT/GB/01810

3-am no- N- net hoxy- N-net hyl -5-nitro benzam de (I (b)) as a yellow solid (0.55
g). NVR Spectrum (CDCl[err]) [err] 3.36 (s, 3H), 3.58 (s, 3H), 7.26
(tr, 1H), 7.56 (tr, 1H), 7.90 (tr, 1H) ~35- 25 Exanple 2 (see Schene 2)
(2S, 4S) - 4- acet yl sul fanyl 2[ 3- (N- net hoxy- N- et hyl car ba

phenyl car banmoyl | - pyrrol i Agnprare ot Ab){9,/4 ). pomssiug thioa tg&/gg) angacem“e (25 mi)

A mxture of (25 demdusfelorlank fay om.rmﬁlﬂhz?@was]th&lﬂioféﬁ'i@%ﬂtbrﬁ it
l-allyl 30 ester b) (0.165 g), and EEDQ (0.271 gg

di chl 6r omet hane #n@@cene evaporated underireduosd mssmbl‘lmesi@m Qlved i m@rmmsre of

hours. ‘The sol ut Itﬁ)ﬁ allite 658 &, ?%M }liy%rocmontt;| acid Wml) and ice (%Qnﬁwlﬂg J%%uc phase

PCT/ GB96/ 01810
hydrochl ori c a$i dasfseparaiedt driddrower rﬁ&nasxmtsﬂphaternd evdpgratsdungéraedicedipredstue o

separated. dried e5|u e and evapora unde reduced
pressure. The pr%&‘?ﬂ:’? Gﬁf‘a dasp bgﬁﬁ'PF‘F“@EFaW‘ﬁ u‘r‘rf?ﬁi3 S phy

using ethyl acet@abgo)ada)eth ﬁﬁetﬁl@kxe%e@b@@ﬂbgfv@ gi ve the desired product
(2) as a col our :_ge?is(ﬁum (0.152 q). NVR Spectrum(CDClBerr]) 8 2.33 (s.

3H), 2.62 (m 2 @%awtylmfanylsl agn_bmowarbgqam-pysrob 3H), 4.05 (m

]2_::3 g gg E: ; 1{%1301131]'88&%9-150@5;1511035@ 1-allyl %sggr 3-%@!;}'1_(?&35 (m 1H), 8.14 (t,
Syni he:si s of :quamc)manntaegegim((Dm@)) i s described as "Conmpound (A"

page 10 3l of ”%@@%%é@u&aﬂcnpc%%qts (PR 538 {25056 WD AY 14448, 11PES dsa'

| ndust ri
3H), 4.04 (m. 2H), 4.52 (tr. 1H), 4.85 (m. 2H). 5.35 (m, 2H), 6.05 (m. 1H), 8.38 (m. 3H).
9.63 (br. s. 1H). .
A mixture of (4(c)) (3.6 g) and TFA (80 ml) was stirred at ambient

15 temperature for 10 minutes. TFA was evaporated under reduced pressure and the residue

dissolved in ethyl acetate (200 ml.} and saturated sodium bicarbonate. solution (100 ml).
This was then stirred for 10 minutes, the organic phase separated, washed with water (100
ml) and brine (100 ml) and dried over magnesium suiphate. The ethyl acetate was
removed under reduced pressure and the residue purified by chromatography using 1. ethyl

20 acetate/hexane (30:70). 2. ethyl acetate/hexane (80:20) as eluents to give 4(f) (the free base
which is used in Example 6) as a brown oil (2.3 g). NMR Spectrum (CDCl;) & 2.05 (m,
1H), 2.30 (s, 3H), 2.42 (br. s, 1H), 2.78 (m, 2H), 3.58 (m, 1H), 3.85 (m, 1H), 3.94 (s, 3H),
3.99 (m, 1H), 4.84 (m, 2H), 5.35 (m, 2H), 6.05 (m, 1H), 8.47 (m, 3H), 9.83 (br. 5, 1H).

A mixture of (4(c)) (0.45 g) and TFA (10 ml) was stirred at ambient

25 temperature for 10 minutes. The TFA was evaporated away under reduced pressure and
the residue'puriﬁed by column chromatography using 1 ethyl acetate/hexane (30:70), 2
ethyl acetate/hexane (60:40), 3 ethyl acetate and, 4 methanol/ethyl acetate (10:90) as
eluents to give the desired starting material (4(e)) as a brown gum (0.46 g).
NMR Spectrum (CDCl;) 8 2.15 (m, 1H), 2.33 (s, 3H), 2.97 (m, 1H), 3.44

. 30 (m. H),3.91 (s, 3H), 3.97 (m, 1H), 4.08 (m, 1H), 4.82 (d, 2H), 4.98 '
(tr. 1H), 5.35 (m. 2H). 6.03 (m. 1H), 8.12 (m. 2H). 8.26 (m. 1H).
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Synthesis of starting material (1(b)) is described in Exanple 1.

Exanpl e 3 (see Schene 3)

5-{[(2s, 4S), 4- acetyl sul fanyl - 1- (4- ni t robenzyl oxycar bonyl ) - pyrrol i di ne- 2-car
bonyl]- 15 anino}-isophthalic acid 1-allyl ester 3-methyl ester

DVF (0.07 nml) wem9udth8d to a stirred solution of oxalyl chl orBGHGRYOBI8 ni )
I n di chl oronet hane (20 m) cooled to -20 under an argon atnosphere.
After 15 mnutes .a solution of (l1(c)) (0.3 g; see Exanple 1) in

di chl or onet hane was added foI I ovved by a 20 sebution of N-nmethyl norpholine
(0.099 m) in dichloroneth After a further 15 m nutes a

sol ution of 5- amﬁi@m% %?m d allyl ester nethyl ester (3(b))

(0.192g) in @wm&&wﬂf&@m& :gg@:ﬁdﬂ%ﬁ@ﬁbanﬁphhmmopmam s;cld

sol ution of N net hy nor phol I ne i n dichl oronethane (2 m
The mi xture was al-tlivhestertomethyhester anbl ent tenperature and stirred for

16 h . Th ti ted
Wih T ethyl acet at of neduiiefe BFRERGURE: GRERl R e it o o8 Hlp sl ©
to g iSve t ?e: Camhydridel ((Hmﬁ i) aﬁhme}ﬂgﬁmﬂumeaa o) way ﬂmamngdmnrémxxa”dr Ij)hogrs c
NMR Spectrum err . , 3.

(s, 3E|), 4.03 (m "iaﬁceﬂlfd %Fﬁpmi@ds*?g?‘ f?d“g&%"e Hsli“es"e“ *{‘gﬁ}' %mﬁé‘ﬂlﬂ‘y
(m 2H), 5.36 (musiliggl eﬂﬁl &‘étaéé?i\ex&d#)(m 30103 ethd acethik and 32rﬂetﬁdiibl/dibﬁloroﬁet§§1e30

(m 2H), 8.34 (s. WO 97/ 06138
PCT/ GB96/ 01810 (595 togwethe desxred productSasacolurless gum (0.048 g). - 33 -

Start t I %% #’iﬁ: I

m)ﬁ(r) Irrgtgh?/? grln?t rl(élii(sg)L a a[?dl ﬂSée%l)a ? & hsti)’y\% rq(g/)t 96 g) pot assi um
car bonat e (16. @ 1H), 3aiﬂdel\H) G%Mﬂ)\ﬂeb(nsﬂm.ﬁéi (at. 3HWBi3ent tenperature
for 4.5 h. The so d was,,evapor ated away fromthe
filtrate under d&‘hg’é‘g%g’ﬁég‘s[ﬁdek%ﬁ%’ %ﬁ’ % 3’@@ dPssoI ved i nydi et hyl

ether (300 m) and wat er Stakfidl ihtpriglid(k) vas prepeied Mrdeforibed in Example 4.

Example 6 (see Scheme 6)
15 5-{[(28,48)4-acetylsulfanyi-1-phenyloxycarbonyl-pyrrolidine-2-
carbonyl]-amino}-isophthalic acid 1-ally] ester 3-methy] ester

A mixture of (4(f)) (0.07g), pheny! chloroformate (0.026 ml), triethylamine
(0.07 ml) and dichloromethane (3 ml) was stirred at ambient temperature for 16 hours. The
20 mixture was then evaporated under reduced pressure to give a gum which was purified by
chromatography using 1 dichloromethane, 2 ethyl acetate/hexane (30:70) and, 3 ethyl
acetate/hexane (60:40) to give the desired product as a colourless gum (0.048 g.).
NMR Spectrum (DMSOd6) 8 1.93-2.24 (m, 1H), 2.38 (s, H), 2.70 (m, 1H), 3.63 (m, 1H),
3.91 (d, 3H). 4.18 (m, 2H), 4.60 (m, 1H), 4.87 (tr, 2H), 5.38 (m, 1H), 6.08 (m. 1H),
25 6.70-7.69 (m, 5H), 8.20-8.53 (m, 3H). 10.61 (d, 1H).
Starting material (4(f)) was prepared as described in Example 4.

30
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m nutes. The organic |ayer was separated and washed with saturated sodi um
bi car bonat e solution (220 m), brine (200m ), dried over nmagnesi um

sul phat e and evapor at ed under reduced pressure to give
5-nitro-isophthalic acid allyl ester nethyl ester (3(a)) as a_yellow oi
(14.74 g). 10 WORIREMEtrum (CDCL[err]) [err] 4.0 (s. 3H). 4.%HGH6O10 5 4

(m 2H), 6.1 (m 1H), 9.0 (m 3H). A mxture of (3(a))
(15.46 g). tin (I1) chloride dihydrate (65.78 g) and met hanol (200 m)
was stirred at reflux for 4 hours. Methanol-3¥s evaporated under T educed

pressure and the.resid %sso& ved in ethyl acetate (400 nl). Ammonia
, Effmlﬂ gg e : : .

sol ution (sp. ded dropwi se until the m xture reached pH

8 and no nore pr sqag;@ﬁac&ﬁsmvﬁvbﬂ@ﬁ|tfdalimeioxiﬂaebﬁgﬂ)4pdrnmamta-h&arlfdnlyt}er ed
and the filtrate was_washed with water (100 brlne(loo m), dried

over magnesi um s8MES Wﬁf@&’ﬂﬂwewww ur e to give
starting material 3(b) as ayellow solid (13.56 g). NVR spectrum
(CDCl[err]) 8 3.91 (s, 3H , 3.94 (s ,2H) , 4.82 (m 2H), 5.35 (m 2H),
6.05 (m IH, 3.52 (m 2Amix@read ({(a) (002 g: seOExampleEhafrpniso45(Nyneshydchene 4)

5-{[(2S,49), 4acet sulfan car b, | met ~Ayr r.oLLdines2-carbonyl | - am
i no} - i sopht ﬁ“g pXycarbany ‘il)'é 'Icaggg@% egpx;@@u(ﬁﬁﬁ)e éﬂb%:,‘szg) e A

m xt UL ehO}c _ 5di{c{11()ﬂ)ﬁ}e.ﬂﬁ)1e @oatlpivis smia}l1 ailiybhriyﬁxﬁﬁlk‘érg\(ﬁml raﬁ:rﬁarﬂemﬁxiu}elw&i no} -
-1 sophthal i c aci S t te sal t e

i odoacet ani de (Oﬂ‘ﬁBB’asei‘edX’(j‘j’% MEY%?H ’EQF’S(S%?&'F‘L?’ %6%55‘8‘“517"’ % 328‘9"1)'%1 )
was stirred at apap@Snt @ ahd/évapdrated to dryrieSs dihderrd c¥ae. Qﬁéiﬂgiﬁaéﬁ%
under reduced pressure and the residue purified by 30 chromatography using

1. ethyl acet a0 Prrified by cebmn«sb!)omapgra@bhwnmtlaseéatmanea(75 25) as eluentypggive

97/ 06138 :
PCT/ GB96/ 01810 the desired product 7 as a'yellow solid (0.053 g). _34.

met hanol / et hyl adtdMRSpecfrbmICPChy 562 e mt3d) 260yinu 2H).B33 8de SH).SH2pr oduct 4 as a
yelTow solid ) 11, 3.60 (s. 3H), 4.04 (m. 1H). 4.15 (m. 1H), 4.5 (m. 1H), 4.83
(m, 2H), 5.30 (m. 2H). 5.35 (m. 2H). 6.04 (m. 1H). 7.52 (m. 2H), 8.10
I3 (m, 3H), 8.18 (m, 2H), 9.12 (br. s, 1H).
Starting material (1(c)) was prepared as described in Example 1. Starting

material 7(d) was prepared as follows. A mixture of potassium carbonate (17.00 g),
S-pitroisophthalic acid (52.00 g), allyl bromide and dimethylacetamide (400 ml) was
stirred at 900 for 4 h. Dimethylacetamide was evaporated away under reduced pressure

20 and the residue was dissolved in ethyl acetate. washed with water (2 x 300 ml) and then
extracted with aqueous saturated sodium bicarbonate solution (3 x 300 ml). The extracts
were combined, acidified to pH 4 with concentrated hydrochloric acid and reextracted with
cthyl acetate (2 x 300 ml). The extracts were combined, washed with water (300 ml). dried
over magnesium sulphate and evaporated under reduced pressure to give

25 S-nitro-isophthalic acid 3-allyl ester (7(a)) as a cream solid (39.48 g).
NMR Spectrum (CDCl,/DMSQ0d6) & 4.90 (m. 2H). 5.42 (m. 2H), 6.08 (m, 1H), 9.00 (m,
3H).

- A solution of 7(2) (10.00 g), N-hydroxysuccinimide (5.04 g) and DCC1 (9.03

g) in dichloromethane(400 ml) was stirred at ambient temperature for 3.5 h. The white

‘ 30 precipitate which formed was filtered off and the filtrate evaporated under reduced pressure
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(0.055 g). NVR spectrum[err] 2.19 (2 tr.lH. 2.29 (s, 3H. 2.82 (m
1H, 3.22 (m 2H), 3.48 (g, 2H). 3.6 (m 1H), 3.94 (s. 3H), 4.05 (m
1H, 4.85 (m 2H), 535 (m 2H, 6.04 (m H), 6.1 (br. s, 5 1H, 6.30 (br.
s. 1H), 8.43 (m 1H), 8.55 (m 1H), 10.46 (br. s. IH).

Starting naterwdoréss was prepared as follows. A nixture of PCI/GB96/01810
(2S,4S), 4- hydroxy-pyrrol.idine- 1.2-dicarboxylic acid 1-tert-butyl ester

(1.0 g), EEDQ (1.6 g), Conpound (3(b)) (see Exanple 3) and

di chl oronet hane (100 m ) was sti rred at arrbi-esu 10 tenperature for 16
hour s. The m xture ed ontqQ_a col um h 1
ethyl acet at e/ hex@ge2 Y\é\? s waspurified ‘é"t fﬂvﬂ chyomat ﬁgrépahyoel'&“gém% e\%ytl

5-{[(2S,49), 4- hydrg stﬁmtggkycar bonyl ) - pyrrolidi ne- 2 car bonyl] am no
}-isophthalic chlf Ff ester 3-net h{ ester
i

col ourl ess gum ( Cﬁ-ﬁﬁ'o-gpophthahc aclmwzsr;hmmrmo divaded)sster & eqaflyl eiteeﬂ(l{))zas a yojlpw
1.97 (m 1H), 215% 5% 3.30 (m 1H) 3.46 (m 1H), 3.9 (s, 3H,
4.32 (m 2H), 4.8 5.06 (d. 1H), 5.35 (m 2H), 6.07 (m 1H),
8.18 (m 1H), &Wkrﬂpe&i'&n(CDCl3)6295(s 4H). 4.92 (fn. RHX5UB3mORHY. 6(08) ) (0.8 @),
met hanesul phonyl chI oride (0.152 m), 20 triethylamne (0.256 m), and

di chl or onet hane (129 ﬁ??%&%’ﬁrred at 5 under an argon at nosphere for

10 m nutes and then at arDingire bEMH @100 g{,&dﬁ&hvn{ﬁﬁ&(ﬂa{nﬁﬂe Wdtochibeidé (062
r

added and the mixture stirred for anothe m nut es.” The organi ¢ phase was
separ at ed dr i Dotriethilaming §o 86 mi)end dichloromethanei(68 i hwasstimed i "fdpr F0uminaad

. Th t

B e SHHSH R v b e PO SR A . Tl

to give 10 was poured ontoaﬂash column and eluted with ethyl acetate/hexane (40: 60)to give

5-{[(2S, 49), 4- et | - - t bt lid

3 L350 A R bora S S BRI i PG o

(9% b))2 28(61 Cllﬁbaerm%de&nﬁn 0013)5343\{M%mwsusum)(cm6m8]ﬁg erg] 91(5 (s,
m m

1H). 3.95 (s, 3H)§mZHM(?)rﬂn %874(1851*%?7% 1H), %5(%”1 , 5.36 (m 2H),

6.05 (m 1H). 8.37 (M 3 miur®8f (A)) (191 g} Wil chloride dihydrate (4.26 g) and methanol

15 (60 ml) was heated under reflux for 1 hour. The reaction mixture was cooled and the

methanol evaporated away under reduced pressure. The residue was redissolved in ethyl
acetate (100 mi) and ammonia solution (sp. g. 0.880) was added dropwise until the solution
reached pH 8. The precipitate that formed was filtered and washed with ethyl acetate (2 x
100 ml). The combined fitrate and washings were evaporated under reduced pressure to
20 give the desired starting material 3-amino-5-(N-methyl-methoxycarbamoyl)-benzoic acid
allyl ester
(7(d)) as a white solid (0.610 g).
NMR Spectrum (CDCl,) 8 3.35 (s, 3H). 3.59 (s, 3H), 3.90 (br. 5, 2H), 4.82 (m, 2H), 5.35
(m, 2H), 6.04 (m, 1H), 7.15 (m, 1H). 7.45 (m. 1), 7.72 (m, 1H).
25
Example 8 (see Scheme 8)
5{[(28,48),4-acetylsulfany}-1-(4-nitro-benzyloxycarbonyl)-pyrrolidine-2-carbonyl]-

amino}-3(N-methyl-allyloxycarbamoyl-benzoic acid allyl ester

30 A mixture of (1(c)) (0.293 g; see Example 1), 3-amino- S(N;methyl-
-allyloxycarbamoyl)-benzoic acid allvl ester (8(c)) (0.210 g), EEDQ (0.268 g) and
SUBSTITUTE SHEET (RULE 26)
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A mxture of 4(b) (0.74 g), potassiumthioacetate (0.32 g) and acetone (25
m ) was maintained at reflux for 18 hours. The m xture was then cool ed
to roomtenpenaiswedias and acetone evaporated under reducedPET&B6/PI8I0 The
resi due was dissolved in a m xture of ethyl acetate (50 m), 1.5M
hydrochloric acid (25 m), and ice (25 m). The organic phase 5 was
separated. dried over magnesi um sul phat e andggevaporat ed under reduced
pressure to egl ve a red um This was purified by chromat ography using

1. ethyl acetat P@%’&H’é‘hﬁn ?5’@ vyas stimetat ambiegt teFpperatine for 18 hawrs o The miytuse yag o
give , dried ulph: d
5-{[(2S, 49), 4- acet yI Stﬁlle? ‘é"h“;f’m ?)[Ider?%hlogltftagl)‘(iy%%rrngonye 5 nrlargnesmnll%e? gl an

car bonyl | - ami no}placed straightionto aftashicolummelnging with eshvlcacm e(39:35). The gradus} )

555" T aEy 95 budtnell W%ﬁ}m%mﬁ%g’ﬁﬁﬁp?@ym%‘@g%Wﬂ‘“‘gl@‘ﬁﬁ&‘lﬂ%ﬁf (2ss7s)
5 05 (hr ) ypyoelin dahid proaats frmcld i O A A s 8 o) LM S (80
i e st i r ed MMR.Saseiswn (GBChLER S Gt A2 fi Dy i Al sl o

evapor ated under gk q N8 (AN fHI. 26 (€ 2T ULss (m. 1H). 389! ved |n et hyl
acetate (200 ml. S aﬁgc‘g&@g?@g lgé di um$ bi C(gll‘ bﬁat e (glol u%| on (100 m).

This was then stm2&8, 54 (m GHKSHIt(ws TH) 0d4dmgHlk &.5p s sfePar at ed, washed
wth water (100 l-§1 fa‘{"]’g?’%lﬁg(&lgq ) and dri ed over nmagnesi um
e% “Tenol

sul phate. The et ved under reduced pressure and the
resi due purifiled by chromat ography using 1. ethyl 20 acet at e/ hexane

30:70). 2. ethyl t t / h, 4 f
base " ahich s used | SPEREABESIZYCH s PrpaRh et ovs e RiAntE0eE |y
E CDC%I[—l)er r ]3) 5[86‘r rleeizx%plém) N—methﬂtlﬂ)'droﬁﬁlﬁﬂiné ﬁydr@&ﬂlond? ( 14@6 é)lﬁlieth}&amﬁﬂlﬂﬁzﬁgdf

m m
(m 2H), 5.35 (n@dﬂlﬁhloremew%o Ttg T etnﬁ° fsﬁo miguigy Itmstg%n aﬂfwfd
A m xture of (4( C%lnﬁ&ﬁrﬁn&ﬁteﬁﬁﬁa%ﬁl@n&ﬂ%rﬂ‘ﬁﬁméﬁwﬂoﬁﬂ The rREHHOR Hixtare was

tenperature for 10 m nutes e TFA was evaporated away under reduced

pressure and 15 thempoyreddithetly puie a flashcolwnncehitingrwithiethyhracetatetharang (3550 do give

acelato and, o nECNROIAAR bapey ES iy 6 51?3'@‘55“‘%@%‘5&‘@2 bt LY

%% gl ve
desired starti ng(ldggri al (4(e)) as a brown gum (0.46 g) NVR Spectrum

(ot err]) 8 2 Fand Mookt cBeoss s ik, £33, 40, sl g o0 (m TH
5.35 (m 2H). 6 0B, (H) 8.28br. 31HY 8.65(m 24H). 8.83 @6, 1)) 8.96-(m. 1H).
20

rv—

A mixture of (8(a)) (0.60 g), allyl bromide (0.28 g), potassium carbonate (0.59

g) and DMF (20 ml) was stirred for 3 hours at ambient temperature under an argon
atmosphere. The diniethyl formamide was then evaporated under reduced pressure and the
residue dissolved in ethyl acetate (50 ml) and water (50ml). The organic phase was

25  separated. washed with brine (50.ml). dried over magnesium sulphate and evaporated
under reduced pressure to dryness to give 3-(N-methyl-allyloxyvcarbamoyl)-5-nitro-benzoic
acid allyl ester (8(b)) as a yellow oil (0.571 g).
NMR Spectrum & 3.47 (s. 3H), 4.25 (m. 2H), 4.90 (m, 2H), 5.35 (m, 4H),
5.65 (m, 1H), 6.06 (m. 1H), 8.73 (m, 1H), 8.78 (m, 1H), 8.95 (m. 1H).

30
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Exanple 5 (see Schene 5) :

5-{[(2S,49), 4-acetyl sul fanyl - 1-acetyl - pyrrolidi ne-2-car bonyl sopht
halic acid vwoatberds ester 3-nethyl ester %%?@%#
(4(e)) (0.08 g; see Exanple 4). triethylamne (0.083 m), acetic 5
anhydride (0.056 m) and dichloromethane (5 m) was maintained at refl ux
for 16 hours. The mi xture was cool ed. eve¥orated under reduced pressure
and purified by chromagraph | (Q @NEsd ﬂmgg,)n ] 2
ethyl acetate and 3 neth ﬁ%%‘f‘&ﬁ°€ﬁ?‘%ﬂg°ﬁ%%3%%k“’aﬁ‘zgz égh g r( veZt he ng| red
product 5 as a C@éewtd (semmm Ke&e@ﬂﬂegx)eﬂux for BllvBurSp Elet mixmrg @m;upwpd fo)coplapr |

2.18 (s, 3H), 2.35 (s. 3H), 2. 77

3. 95 gs. gr)b g ampient tmeramreasd W%HQ‘“‘ n{sp- 8;3 %@?f%@;;:eg‘@% éwf\;ﬂ“l#)@
m d WRé fldréd off WRshedas

or epared as descts Bi‘cgueacﬁ 'Ihewhnepreclpét)i(iten%hle ﬁédﬂ(%rgg as fiter 63 e

5-{[ (2, 4S), 4- acetwithethyf mmxﬁnmymmmqmmgs@nd tiltrgte eyaporated to

car bonyl | -am no} - sopht hal j,c .aci g

A mixture of (4(fPP {3(5o 5‘7'5&]' %Wéﬂﬁ@?ﬁ%%ﬁjgﬁétag ?@E({%ng ‘gﬁ i et hyl ani ne
(0.07 m) and di Mlspmhmtmoigams); (yyan),stasrrmemnmzammizmm 80enperature for
16 hours. The 20 m xture was en ev r..red 2 ressure to give
a gum whi ch was ﬁ@f?ﬂ)r%azﬁ? 4H) 51‘?1% 1@3 yﬂhglﬁé Hg ﬁ?ororret hane, 2
et hyl acetate/ he>g ,%95 nd 3 et hyl acet at e/ hexane (60:40) to

gi ve the desired product as a coI ourless gum (0.048 g.). NMVR Spectrum
( DVBQJ6) [err]lﬂl 93-2.24 (m 1H), 2.38 (s, H, 2.70 (m 1H), 3.63 (m 1H),

3.91 (d, m 1H), 4.87 (tr, 2H), 5.38 (m 1H), 6.08
(m IH). 25 6. 70%’5#”@%0 8.53 (m 3H). 10.61 (d, 1H).
Starting materi aI5-([@15;‘4}&),1Mhlwwhoa@-&mlﬂuxbwmd!ﬁmmwlb 4.

- amino}-3(N-methyl-allyloxycarbamoyl)-benzoic acid allyl ester

15 An aqueous solution of 0.1M sodium hydroxide (4.41 ml) was addedto a
solution of 5-{[(28,48),4-acetyisulfanyl-1-(allyloxycarbonyl)-pyrrolidine-2-
carbonyl]-amino}-3(N-methyl-allyloxycarbamoy!)-benzoic acid allyl ester (9(a)) in allyl
alcohol (15 ml) and the mixture was then stirred at ambient temperature for 1 hour.
Hydrochloric acid (1.5M) was then added to bring the solution to pH3 and it was then

20 evaporated to dryness under reduced pressure. The residue was dissolved in ethyl acetate
(40 mi) and vc.rashed with water (2 x 40 ml). The organic phase was separated, dried over
magnesium sulphate and evaporated to dryness to give a yellow foam. This was purified
by chromatography using ethyl acetate/hexane (75:25) as eluent to give the desired product
9 as a yellow gum (0.148 g).

25 NMR Spectrum (CDCl,) & 1.88 (d, 2H), 2.62 (m, 2H), 3.37 (s, 3H), 3.45
(m, 2H), 3.60 (s, 3H), 4.08 (m, 1H), 4.52 (tr, 1H), 4.65 (m, 2H), 4.83
(m, 2H), 5.35 (m, 4H), 6.00 (m. 2H), 8.10 (m, 1H). 8.15 (m, 1H), 8.21
(m, 1H), 9.15 (br. 5, 1H).

30 Starting material 9(a) was prepared as follows. A mixture of 7(d) (0.568 g; see
Example 7). 1(d) (0.645 g; see Example 20), EEDQ (0.585 g) and dichloromethane (50
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Exanple 7 (see Schene 7)

5{[(2S, 4S), 4-acetyl sul fanyl -1-(4-nitro-benzyl oxycarbonyl)-pyrrolidine-2-car

bonyl ] - amwed8(38- net hyl - met hoxycar banoyl ) - benzoi ¢ aci d PEFIGBP6/EEI0
5 A mxture of (I(c)) (0.02 g: see Exanple 1). 3-am no-
5(N- et hyl - met hoxycar banoyl ) - benzoic acid allyl ester (7(d)) (0.16 g.).

EEDQ (0. 25 g) and di chl oronet hane (20 m4twas stirred for 16 h at

anbi ent tenperature. The m xture was hen washed with 0. 3M hydrochloric
21 (30 mi . ¢ D SR Rt e TAhobBy 196 B wrs R Sha S0Foha o
and evaporat ed tosMlk i¢RSIAr50'nelsl WFeTowdf MESHeEim shiphatk B Hpfedra s flath
purified by col unn chromat ography using eg’t;e/?& acet at e/ hexane (75:25) as

el uent to give Ccolumnichniagwithetyhacewigtexane )y B vag firtden nugifiedwisls g segpnd
342 (e Ly egehisbg Mg Popdfprand 505y iyl L sl sy paprar
g. 5138 s ((mSg—i)asanlgﬁrle(ssrgu:QHMOl&).BS (m 2H).1 6.04 (m 1H). 7.52 (Stm t2I—|)
: , : S n artin
mat eri al Enl (c)) N\@E%B?%@CA’Q %3é§é§5§é‘3qoﬁ@§hﬁt’g (§.3H§t3a‘*ﬂt I ng °

material 7(d) wam. PHEPB1 e 3HR 4{02/(In0VHE), 443 (hXH)Y £59ftr, PH).@%3i um car bonat e
(17.00 @), -nitraoi sophthali ' al br om de and

5 ht hal caC|d452.00 )., I){I
di et hyl acet ani @8- B d-84(p- 3Hs5.35 (m.AH)y -%%?Hg(?[‘é’r(m} Hp8:14 h.

Di net hyl acet am qg, Y@ 8Q¥ 4ROt 690 @y 1yder reduced pressure 20 and the
resi due was di sgolm inﬁeaf hfg)l acet at ewmshed with water (2 x 300 m) and

t hen extr¥ted with aqueous saturated sodi um bi carbonate solution (3 x
300 m). The ext ined, acidified to pH 4 wth
concentrated hyé‘%@%@&?i(%eacfg‘egﬁgbreext racted with ethyl acetate (2 x
300 m). The ext5{28dShbalyloxwhrbvad-4-sulfahpicpyatrdlidivelybme(ld®o ). dried

carbamoyl}-pyridine-2-carboxylic acid methyl ester

15 To a stirring solution of
5-[((2S,4S),1-allyloxycarbonyl-4-BOCsulfanyl-pyrrolidin-2-yl-methyl)-
carbamoyl}-pyridine-2-carboxylic acid methy! ester (10(a)) (991 mg; 2.07 mmole) in
dichloromethane. TFA (6 mL; 78 mmole) was added dropwise. The solution was stirred,
under argon. for 4 hours. The solvent and excess TFA were removed in vacuo. The

20 residue was azeotroped with toluene (2 x 10 mL). Keeping exposure to air to a minimum
the resultant oil was triturated with diethyl ether (20 mL). The resultant solid was washed
with cold diethy! ether (10 mL) and dried under high vacuum yielding the desired product
10 as a cream solid. 654 mg (76%).

[4] has NMR (CDCl;; 250 MH2) d 1.70 (m, 1H), 1.75 (d, 1H), 2.63-2.77

25 (m, 1H), 3.15-3.50 (m, 3H), 3.90-4.00 (m, 1H), 4.05 (s, 3H), 4.07-4.23
(m, 2H), 4.63 (m, 2H). 5.23-5.37 (m, 2H), 5.85-6.03 (m, 1H), 8.22
(d, 1H), 8.35 (dd, 1H), 8.95 (s(br), 1H), 9.20 (s, 1H).

MS (FAB) m/z 380 (M+H)*
Anal. C17H21N3058. 0.33 C,HF;0, 417: C 50.9 (50.8), H 5.3 (5.1), N 10.1 (10.1).
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over magnesi um sul phate and evaporated under reduced pressure to give 25
5-nitro-isophthalic acid 3-allyl ester (7(a)) as a creamsolid (39.48 g).
NVR Spectrum (CDCl/ DMSCQd6) [err] 4.90 (m 2H), 5.42 (m 2H), 6.08 (m H),
9.00 (m 3H). A solution of 7(a) (10.00 g),

N- hydr oxysucciwo@ekiss 5. 04 g) and DCCl (9.03 g) in di ch|mmme(4oo
m) was stirred at anbient tenperature for 3.5 h. The white 30 precipitate
which fornmed was filtered off and the filtrate evaporated under reduced
pressure WD 97/ 06138 -42-

PCT/ GB96/ 01810

give a yellow oil. This %‘%‘%ﬂ*ﬁefl?léb“‘f}}wﬁ%fg??’%%%% 5o Fin Fdﬁl ng

et hyl acet at e4diexaiethy{ &ster 2f0(a)) 9.004; 05 molé) -was hadzdnmphngmimgl chlvride (25

e it harm

2H), 5.43 (m 2
m xt ure of (7(b)kge"’("§‘% aguo %Qdu?% fi%a% ﬁP')wrh r?%luﬁieé%gg?ﬂm&r)lm eﬁ%o 62
g), triethyl amsns-cmemaﬁ-bﬁly)-pwidin@ll-chbmtybmdlmmhv( Gr moxb)mhlchwasusedicmde in

5[err] for 30 mn and . then allowed to warmto anbi ent tenperature and
stirred for a fuPeRER reastien. The m xture 10 was poured onto a flash col um

and eluted with ethyl aCf&agt e@mn@ﬂ&bn%)xﬁ@(w(w)emxample15)(220mg,07mmole) '

I ORI HC AT - C
4.90 (m 2H), 5. ‘i‘ﬁethvlmnﬁl'g"(o %H}nk 51 Yndi&wat li&ded%m? &xe@&lhnéd‘&xrre@fo? 63 firs. 11he.
8.95 (m 1H). xture of (7(c) 11 g), tin(ll)

chloride di hydidassivenarkiexgdss mdxytmmmcxb remvgcsm vmn)o andshm@mame@d refl ux

for 1 hour. The reacti ur oo ed Q@?ﬁ aPRERLed
away under reducéﬁw %2‘15&8"“#‘” agrga%c gl['1agd| ssw?vedwﬁjﬁ e .51;&3 fih
acetate (100 m) hﬁd}dgeameme mﬂmhmbr(mpdnegov& hdpagsimn sulplchtkemid thkeptol se
until the solutlon reach rec itate t
filtered and wasHe® ‘ﬁ a;hc matggraph °nW§elé%§%¥Pngtmg
fitrate and \Nashlxma‘nv\w&ﬁs&uea&rﬁmmmﬂesm SR ton lof Sthdragethe. PKe dibived t he
desired starting natérial 3-am no-5-(N nethyl-nethoxycarbanoyl)-benzoic
aci d 15 starting material 10(c) was isolated as a white foam (200 mg; 60%).

NMR (CDCl;; 250 MHz) 1.50 (s, 9H), 1.80 (m, 1H), 2.62-2.75

(m, 1H), 3.30-3.37 (m, 1H), 3.39-3.50 (m. 1H), 3.68-3.80 (m, 1H),

3.83-3.95 (m, 1H), 4.03 (s, 3H), 4.13-4.28 (m, 2H), 4.62 (m, 2H), 5.20-5.37 (m. 2H),

5.87-6.02 (m, 1H), 8.2 (d, 1H), 8.3 (dd. 1H), 8.87 (s, 1H). 9.2 (s, 1H).

20 MS (FAB) nv/z 480 (M+H)

Anal. CooHygN307S 479 :C 55.1 (55.1). H 6.4 (6.1), N 8.5 (8.8).

Example 11 (see Scheme 11)
(28,48)2-{[ (5-ethoxycarbonyl-thiophene-2-carbonyl)-amino}-methyl}-4-

25 sulfanyl-pyrollidine-1-carboxylic acid allyl ester

TFA (2mL: 26 mmole) was added to a stirring solution of
(28.48)2-{[(5-ethoxycarbonyl-thiophene-2-carbonyl)-amino]-methyl}-4-
BOCsulfanlepyrollidine-l-carboxylic acid allyl ester (11(b)) (130mg ; 0.26 mmole) in

30 dichlofomethane (20 mL). The solution was stirred under argon for 19 hours. The solvent

SUBSTITUTE SHEET (RULE 26)
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allyl ester (7(d)) as a white solid (0.610 g). NMR Spectrum
(CbCl[err]) 8 3.35 (s, 3H), 3.59 (s, 3H), 3.90 (br. s, 2H), 4.82 (m 2H),
5.35 (m 2H), 6.04 (m 1H), 7.15 (m 1H. 7.45 (m 1), 7.72 (m 1H). 25
Exanpl e 8 (see Schene 8) _

5{1(2S, 4S9), 4- awevybass f anyl - | - (4- ni tro- benzyl oxycar bonyl ) - pyRPGCRIGCBWIOME0 2 car

bonyl ] - am no}-3(N-net hyl -al | yl oxycar banoyl ) - benzoic acid allyl ester
30 A mxture of (I(c)) (0.293 g; see Exanple 1). 3-am no-
5(N- et hyl - -al l yl oxycar banoyl ) - benzoi-#3aci d al | yl ester (8(c)) (0.210

I%)CT J EESE;?/ (()2 8%(6)8 g'}d &n&s TFA were remV\Qle% 1{1 ggcﬁg gnd the residue dried under high vacuunb’@ give

di chl or onet hane the@esited psvdset $1 as'd waterhiggune(@dd.enper ature for 16 hours.

over agnesi um s IM0 AR L) dhialan i me ok G i BT Ik 206 @t ut | ng
with ethyl acet amj bqn@rsa(ﬁu,7ﬁq)25)so-3’633npmﬂu©ts-4zs (momﬁurze@q/m tp’l(ﬁ(ﬁ?dﬁPntO

a flash colum elutin nmet hanol | or onet hane to glive

The desi red pr 8q520-5004m. 2Hch 546 08 Gam (16 143 (G)ED, 7 73 (W)eﬁ)éz;tsemmm

iry . ac0s (m 1HSEAR S e, Al Clttipolst s arddgest, T, (T,

2H). 5.30 (m G6HC.47%.(4hS) 5.2 4)9), 8604645 1H). 7.53 (m 2H), 8.12 (m
2H), 8.21 (m 3H), 9.12 (br. s. 1H. 10 Starting materi al
(8(c)) was prepared as follows. A mxture of 7(b) (2.00 g; see Exanpl e

7), N-methyl hydroxyl am namﬁugimaehhmwjevaé ﬁ:e@ﬁe&%abrahabéwkmmﬁeé’ ivileht

and di chl or onet hane, ( was, stirred at_ 5[err] for 30 mnutes. It was

then all oved t!§ step ’W@chdz’ éHW’é’h%dd!‘@?ﬁé P‘&bhf%aréﬁﬂ’l'@*tl?ﬁheﬁﬁﬂ?@?”’ﬁ’ IEurt her
P! S AT e MBI il
work up. ll(b) is a tacky water whxte gum Yield 60%. Preparation of (11(a)) is described
in Journal of the American Pharmaceutical :Association (Sci. Ed.) Vol. 41 pp 273-276
(1952).
15 NMR of 11(b): (CDCl;; 250 MHz) d 1.4 (t, 3H), 1.5 (s, 9H), 1.70-1.85 (m, 1H), 2.57-2.73
(m, 1H), 3.26-3.36 (m. 1H), 3.38-3.50 (m, 1H), 3.65-3.87 (m, 2H), 4.10-4.25 (m, 2H), 4.35
(g, 2H), 4.65 (m, 2H), 5.20-5.38 (m, 2H), 5.85-6.04 (m, 1H), 7.47 (d, 1H), 7.72 (d. 1H),
8.45 (s(br), 1H).
MS (FAB) m/z 499 (M+H)*, other m/z 183
20 Anal. CooH3gN207S2 498 C 53.4 (53.0), H 6.3 (6.1), N 5.5 (5.6)

Example 12 (see Scheme 12)
N-(3,4-dichlorobenzyl)-N’-((2S,48),4-sulfanyl-pyrrolidin-2-yl-methyl) thiophene-2,5-
dicarboxamide |

25 To a stirring solution of N-(3,4-dichlorobenzyl)-N’-((28,4S),-
1-allyloxycarbonyl-4-sulfanyl-pyrrolidin-2-yl-methyl) thiophene-2,5-dicarboxamide
(12(e)) (59 mg; 0.1 mmole) in dichloromethane (10 mL), under argon, was added
trimethylsilyliodide (0.35 mL; 0.25 mmole). After 20 hours at ambient temperature the
dichloromethane and excess trimethylsilyliodide were removed in vacuo and the residue

30 treated with methanol (3 mL). The insoluble material was treated with further methanol (2
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3- (N- et hyl - hydr oxycar banoyl ) -5-ni tro-benzoic acid allyl ester (8(a)) as a

~creamsolid (1.43 9). NVR Spectrum (CDCl[err]) [err] 3.48 (s, 3H),
4.90 (m 2H), 5.42 (m 2H), 6.05 (m 1H), 8.28 (br. s. 1H), 8.55 (m
1H. 8.63 (m 1H), 8.96 (m 1H). 20 A mxture of é/(g%a))
(0.60 g), allywdwmeisge (0.28 g), potassium carbonate (0.59 PCTGHIOYRW D\

(20 M) was stirred for 3 hours at anbi ent tenperature under an argon

at nrosphere. The di nmethyl formam de was then evaporated under reduced
pressure and the resi due dissolved in eth§t acetate (50 nml) and water
(50m ). The organi S . ' | :
dried over mgneéﬁm@z&dﬁhﬁﬁaﬁ%ﬁs‘g@%‘%gﬁgﬁ %gﬁﬁgdéfrdh?}gé u‘g%c]ﬁ %%gs%s%?%edt o]
dlrlynless to gi(\é(ebiiochlﬂHdeﬂfed@kddﬁbmWaﬂW' sofid (§994)0- benzoi c aci d
allyl ester as a yellow oil (0Q.571 : e um,.[.e a7
(=)o 6 o ( mNMRDNS o 250 Rt 5 Tis3Eo . 1 0762 81 a8 A 20 i . g5
m 1H)1 8.73 (m" .2 5 ( - . A S 8 -38
AL P S 3.938.70 &n, 581),(375-3.50 (m. 2184 4970, 3 7386 1H). 7.58 (rrV__\@H?m Lhiie

A hm'rture of (8% biH). .08 G2 BH)y 8,68 (b { H). $.88 K¢ bHIY. 832 (i HY)ddr ate (1.84 g) and

et hy acet at heated, u r f f.or . } Xture
was all owed to ngﬁ?%ﬁir}:/z e ?‘8"%&3?‘%‘3?‘3@% iglrﬂg%m %ésgglli};g!}gr?% sp. g.
0.880) was added 610 QBTG (3715eH 3.5 (3.9 N3 (6r6)r eached pH 8. The white
precipitate which had forned was filtered off. washed 5 with ethyl acetate
(2 x 50 m) and the conbined washings and filtrate evaporated to

dryness to give the dest e piikhil18h ¥ai flkpetcdles llods. Fo xgtinysdlilonl. 472
g). NMR Spectrum (CDCl[erT]) 8 3. (s, I—% 3.88 (m 2H). 4.25 (d,
2|I:|)|). 4. 80 10n 3.4+dichlombgiezylaminey(0)53 m.: A:) mumple) ipacetgnitite (1A mL) pps added 5 (

1 7.45 (m

5-{[(2S, 49), 1- (al W%‘fﬂ)é‘%?gnlf:‘ggﬁ% Bbm g 953}@@0? (HdpeBrEcA0 ﬁ‘?é see

Example 11) in acetonitrile (20 mL). The solution was stirred at ambient temperature.

under argon. for 22 hours. The solvent and excess triethylamine were removed in vacuo
and the residue partitioned between chloroform and water. The organic phase was washed
15 with water and brine, dried over magnesium suiphate and vacuumed to dryness to give
5-(3,4-dichlorobenzyl-carbamoyl)-thiophene-2-carboxylic acid ethyl ester (12(a)) as a
cream solid ( 90% ).
NMR (CDCl;; 250 MHz) 8 1.40 (t. 3H), 4.38 (q, 2H), 4.57 (d, 2H), 6.47 (t(br), 1H), 7.28
(m, 1H), 7.42 (m, 2H). 7.48 (d. 1H), 7.73 (d, 1H) MS (CI) m/z 358 (M+H)*
20 Anal. C35H13CIHNO3S 358: C 50.4 (50.3), H3.8 (3.7). N 3.9 (3.9).

Aqueous 1M sodium hydroxide (16.3 mL; 16.3 mmole) was added to a stirring
solution of (12(a)) (1.17g; 3.3 mmole) in ethanol (70 mL). The reaction mixture was
stirred at ambient temperature for 19 hours, reduced to a small volume, diluted with water

25 and adjusted to pH 2 by addition of 2M hydrochloric acid. The filtered solid was washed
with water and dried in vacuo to give
5-(3.4-dichlorobenzyl-carbamoyl)-thiophene-2-carboxylic acid (12(b)) as a white solid
(83%).

NMR (DMSO d6; 200MHz) d 4.43 (d. 2H), 7.3 (dd, 1H), 7.58 (m, 2H), 7.68 (d. 1H), 7.78

30 (d, 1H), 9.28 (t, 1H) MS (CI) m/z 330 (M+H)*

Anal. C13HoCIh)NO3S 330 C 47,3 (47.3), H2.7(2.7),N4.2 (4.2.).
SUBSTITUTE SHEET (RULE 26)



am no} - 3(N-net hyl - al | yl oxyear banoyl ) - benzoic acid allyl ester 15

An aqueous solution of 0.1M sodi um hydroxide (4.41 m) was added to a

sol ution of

5-{[(2S, 4S), 4- acetyl sul fanyl - 1- (al | yl oxycar bonyl)-pyrrolidi ne-2-

car bonyl ] - anmi nep9sgéiaset hyl - al | yl oxycar bar noyl ) - benzoi ¢ aci dPGH/GHI6/AAE0c
(9(a)) in allyl al cohol (15 m) and the m xture was then stirred at
anbi ent tenperature for 1 hour. Hydrochloric acid (I.5M was then added
to bring the solution to pH3 and it was the520 evaporated to dryness under

and washod wi Lh wat e (SPEEAyiorel LAt Berk bRl E Safupmria (g FLY

over nagneswum&wdnﬂai Re Bﬂﬂaﬂmpr(aaﬁg)moﬂmyrmmdem TiS\hE. 22.5 finhddyy
foam This was purlfled by chromat ogr aphy usi ng et hyl acetat e/ hexane

(75: 25) as el uengdded drppiise; Fﬁbewéglpwes girred gbambient tenperatur¢ undey aregn fgrhhews.148

25 NWVR S
g?—l) 3 45 pecﬁé‘%l%egxgﬁé anlle %c%g (szl]vbéﬁ?r(cg ﬁpemzeedqu&% Tl'ﬁ:%nesxgu A 5asg S,
oH) . 4. 83 5( mzeoftbped vﬁﬂﬁau@m(z 41§ ;L6 10give 5+3 Lbichlo®baaykamrbatidyl):- 8. 15 (m
1H. 8 21

9(a) was prepar eg}%é't% %F?f y %‘l?ﬁ%t{lﬁ}@gpmb(’muﬁcg'ggmg}he'éeé‘ggttI " g;ﬁ]ro: Zl

\7&) 9%5 gélgg 645 g; see ExaAdny1amide(0.836H0Q .4 Ainbl) afd a Dol of tonpomidtibaye (50
PCT/ GB96/ 01810 (Example 15) (316 mg; 1.0 mmole) in acetoniwile (10 mL) were added to a gtigring ml)mu)e

was stirred at a@*ﬂ@ﬁs) (L %rmﬁa@hﬂa@ﬂ&nﬁmek@s &w&ﬁi sumat%kﬁf@mﬁ&&u%aer

washed with ochloric acid(50 dri ed over magnesi um sul phate
and appl i ed tdOaalfgloa&t 19 howrs| Theracespuitri mgadwxms icthylamirsavese emeushingagupsngds) |

acet at ef hexane { M5 resitedliind 3Ee thioronyR b, e Bfkallc ppcE o hashed iy
col ourl ess gum ( uated dndPrine, dneﬂlh%rﬁﬂgﬂéshmmulp%kbdam}u)méchb diyngss3@give. 3H),
2.60 (m 2H, 3. ﬁ7-(3£4s-diclﬁ‘c;poben?ijflé)l-gt-(as,4§),-1-al]yloxycarbonyl-
4-BOCsulfanyl-pyrrolidin-2-yl-methyl) thiophene-2.5-dicarboxamide (12(d)) as a tacky
15 brown solid (95%).
NMR (CDCl3; 200 MHz) 5 1.5 (s, 9H), 1.65-1.85 (m, 1H), 2.47-2.73 (m. 1H), 3.25-3.50
(m, 2H), 3.65-3.85 (m, 2H), 4.10-4.23 (m, 2H), 4.57 (d, 2H), 4.64 (m, 2H), 5.20-5.40 (m,
2H), 5.85-6.05 (m. 1H), 6.45 (t. 1H), 7.20 (dd, 1H), 7.40 (m, 2H), 7.46 (d, 1H), 7.53 (d,
1H), 8.47 (br, 1H) MS (FAB) m/z 628 ( M+H )* Anal. Cp7H31 C1pN30¢S .HyO
20 646 C 50.2 (50.2), H 4.9 (5.1). N 6.5 {(6.5).

TFA (5 mL; 65 mmole) was added to a stirred solution of (12(d)) (600 mg;
0.93 mmole) in dichloromethane (25 mL). The solution was stirred at ambient temperature
under argon for 4 hours. solvent and excess TFA were removed in vacuo and the residue
25 azeotroped with toluene to give the desired starting material (12(e)).
NMR (CDCl3; 250 MHz) 8 1.55-1.75 (m, 1H), 1.75 (d, 1H), 2.50 - 2.72 (m, 1H ),
3.12-3.43 (m, 1H), 3.65-3.90 (m, 2H). 4.03-4.20 (m, 2H), 4.54 (d, 2H), 4.63 (m, 2H),
5.17-5.37 (m, 2H), 5.85-6.03 (m, 1H 0, 6.63 (br, 1H), 7.10-7.55 (m, 5H), 8.5 (br, 2H)
MS (FAB) m/z 528 (M+H)* Anal. C29H3CIoN30487 0.33 C4H100 0.3 CoHF30y
30 586.5 C49.0(49.0), H4.5(4.6), N 7.2 (7.2).
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(m 1H). 3.61 (s, 3H. 4.02 (m 1H, 4.13 (m 1H), 4.58 (tr, 1H). 4.68
(m 2H), 4.83 (m 2H. 535 (m 4H. 6.00 (m 2H). 8.10 (m 1H). 8.14
(m 1H), 8.22 (m 1H), 9.30 (br. s. 1H. 10 Exanpl e 10 (see Schene 10)

5-1((2S, 4S), 1-al | yl oxycar bonyl - 4-sul fanyl - pyrrolidin-2-yl-nethyl)-
car banoyl | - pyrweiomes138 car boxyl i ¢ acid methyl ester 15 PC%G}”‘#E“&
stirring solution of

5-1((2S, 4S), 1-al | yl oxycar bonyl 4- BOCsul f anyl -gyrrol i di n-2-yl -met hyl) -

car banoyl ] - pyri di ne- 2-carboxylic acid nethyfester (10(a)) (991 ny; 2.07

mol e) in di cﬂa&g@tg@ hemer ) (6 NL; 78 nmol e) was added dropw se. The
irred. ( ﬁer argj

sol uti on was st u on. for 4 hours. The sol vent and excess
TFA wer e r enoved-[Nr(3rdishlordtizezyl@arbamiopii}-N-((28,43)z4-sulfanyipyrnelidin-2-pk uene (2 x

10 m.). Keeping e ure.to air to.g mninmm the resultant oil was
triturated with W‘B%f"‘g?ﬁ%‘fmf’?m@?. The resultant solid was washed
with cold diethyl ether (10 nmL) and dried under high vacuumyielding the

desi red product 10 as a cream solid. 654 m;;l 7699 . I4] has NWVR
(CDCl[err]; 259 MHz) d P-BbG@ichiospbenzyliearbpgoyl}-py((25:49l-gllyloxycagbonyl-4-1 ) |

3.15-3.50 3 PRPT : , > : 2
4.63 (m 2I(—|)m 5%g?'é'.l@%°9%%'z‘{iﬁrp,’eﬂé.ﬁ%g-mg’.'eg%%'ﬁ%mﬁ%e,(ld’é(.e%vaé"&%(d dvf"thl(kom, 8.Hé5
(dd, 1H), .8.95 (wifethylsilyliddjde ipsidilanmsanndrit) compound/Hl A ¢j)B)Example 330 Thewddsjred
Anal . Cerr]H er;{s;%te{fJ\/aos%b%in%qg;}@%%g‘ggolié%%%g 50.9 (50.8), HH5.3

(5.1), N 10.1 (®"
PCT/ GB96/ 01810 NMR (DMSO-d6; 200 MHz) § 1.70-1.82 (m. 1H), 3.15-3.40 (m. 2H), 3.55-3190 ¢m, 7H).

2. 5 i oar boxy ) 57 @gettly 357 RF T80T, 2ot fa o 1 s ol sHos. 79 g0
added to stirring, tHy 9ny (t-chbay. ode ( 2. m.) and the m xture refl uxed

gently for 2.5 hours. The excess thionyl chloride was
MS (FAB) m/z 439 (M+H)*. Anal. C19H5Cl3N4058S. 1.5 HL0.33 C4H)00 655.7

C37.4(37.2),H3.4(3.7), N 8.1 (8.5).

15 Starting material (13(e)) was prepared as follows. S-chlorocarbonyl-pyridine-
2-carboxylic acid methyl ester was reacted with 3,4-dichiorobenzylamine analogously with
preparation of compound (12(a)) in Example 12 to obtain 5(3,4-dichlorobenzylcarbamoyl)-
pyridine-2-carboxylic acid methyl-ester (13(a)) as a cream solid (61%).

NMR (CDCl3; 250 MHz) d 4.05 (s. 3H). 4.62 (d, 2H), 6.80 (t(br), 1H). 7.22 (dd, 1H), 7.43

20 (m, 2H). 8.20 (d. 1H). 8.30 (m, 1H). 9.08 (d, 1H). MS (CI) m/z 339 (M+H)*

Anal. C15H12Cl9N>0O3 339 C 53.2 (53.1), H 3.5 (3.6), N 8.1 (8.3).

Compound (13(a)) was treated in an analogous manner to compound (12(a)) in
Example 12 to obtain 5(3,4-dichlorobenzylcarbamoyl)-pyridine-2-carboxylic acid (13(b))
as an off-white solid (82%).
NMR (DMSO-dg; 200MHz) § 4.50 (d, 2H), 7.33 (dd, 1H), 7.58 (m, 2H), 8.13 (d, 1H), 8.37
(dd, 1H), 9.12 (d, 1H), 9.40 (t, 1H) MS (CI) m/z 325 (M+Hy*
Anal. C14H]0CloN203. H20 343 C 48.9 (48.9), H 3.5 (3.5), N 8.0(8.2).

Cbmpound (13(b)) was treated in an analogous manner to compound (12(b))

(3%
W

36 in Example 12 to give 5(3.4-dichlorobenzylcarbambyl)-pyridine-z-carbonylchloride (13(c))

which was used crude in the next reaction.
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renmoved in vacuo and the residual solid azeotroped with toluene (2 x 25 nl)
to give 5 5-chlorocarbonyl -pyridine-2-carboxylic acid nmethyl ester (10(b))
whi ch was used crude in t he next reaction. ' To a stirring
sol ution of conpound (15(b)) (Exanple 15)(220 ng; 0.7 nmole) i n
acetonitrile (Wowlmges1asas added a sol ution of (10(b)) (0.7 nmACEICRIF01810
acetonitrile (4 nm). -Triethylamne (0.29 nL; 2.1 mmle) was added and
the solution stirred for 23 hours. The 10 solvent and excess triethylam ne
were renmoved in vacuo and the residue parti#]oned bet ween chl orof orm

and water. The organic 110 xﬁfﬂ :

hydr ogen car bonatg sol uﬁa@ﬁ%i%@ﬁ%%ﬁ%‘%a‘%%ﬂ%ﬂggﬁmﬁsu p%]?t}éngnd
taken to dr sireiles maritee 10 @sipdued (12¢ciring Exanple 180 givedsN-Gl# onmat ogr aphed on
ki esel gel 9385, gl timn i I ni tiﬁi}“&%‘&gﬁ ilso- g%f()a!ﬁ_e4 %Qﬁn ﬁl\ll tlh |g gfg&gtng
proportions of & mbﬁ%@”&?’@?‘m‘?ﬂ' g &4 -al¥loxyearbopyigh ﬂ*‘%pﬁ'ﬁ’? W84S

i sol ated as a Whhdty1jpPAdihé-228rboREmi& 2a light broMBLACIX ) €8184); 250 MHz) 1.50
(s, 94, 1.80 (m_ IH), 2.62-2.

75 (m_ | ’3'30-3'37(2216 1 3..39-3. 50

(m 1H), 3.68-3.1¥R( C!aa)?,SOMHz)é.IQQisghsl?)ﬁxLW- 1H).3$0¢ ,S(mﬂgmaﬁﬂéﬂ& 28
2H), 4.62 20

11,85 (a0 10y b as2o Gy dm - 0m i 4z R IR RABS B P s Baighs

Anal . ([ err] H er(u, NIe 68k, HS. A207.28(xm2H), 74957.43 (m.2H). 823((6.2H), 8.1 Br.9H).
(8.8). Ex ,,;d:g( see Schene 11)
(2S,4S)2-{[(5-et carponyl -t hi ophene- 2-car bonyl ) -am no] - et hyl }-4- 25

sul fanyl - pyrol | i (S (EABY 2629 QVHH+ a&hﬂcgﬁﬂ%gblﬁ&;t%s 623 C 53.8(53.9), H5.1 (5.2)IFA
(2mL: 26 nmol e) was added to_a stirring solution of

(2S, 4S) 2- { [ (53t HIRB MHBEYA37S5FF ophene- 2- car bonyl ) - ami no] - net hyl } - 4-
BOCsul fanyl -pyrol l'idine-I-carboxylic acid allyl ester (11(b)) (130ng ; O0.26
nmol e) in 30 dichloronethane (20 nL). The solution was stirred under argon
for 19 hours. The sol verfiompound (13(d)XWa=3 Ie@el iB@ similar manner to compound (12(d)) in
PCT/ GB96/ 01810 Example 12 to give the desired starting material (13(e)) as a light brown solid (64%).
‘NMR (CDCl3; 250 MHz) § 1.70 (d. 1H), 1.80-2.00 (m, 1H), 2.52-2.65 (m, 1H). 3.05-3.25
15 (m, 2H), 3.60-3.85 (m. 2H), 4.05-4.20 (m, 2H). 4.60 (d?. 4H). 5.18-5.33 (m, 2H), 5.85-6.03
(m, 1H), 6.80 (br, 1H), 7.20 (dd, 1H). 7.40-7.47 (m, 2H), 8.23 (s, 2H), 8.78 (br. 1H), 9.0 (s,
1H). ' MS (FAB) vz 523 (M+H)*
Anal. C23Ho4ClsN404S. 0.1 CoHF305 534.4
C 524 (52.1), H4.6 (4.5),n 10.3 (10.5) mp 101 -105°C
20
Example 14 (see Scheme 14)
1-hydroxy-4-[((28,4S),4-sulfanyl-pyrrolidin-2yl-methyl)-amino-

sulfonyl|naphthalene-2-carboxylic-acid

25 To a stirring solution of
1-hydroxy-4-[((2S,4S),1-allyloxycarbonyl-4-sulfanyl-pyrrolidin-2yi-
methyl)-aminosulfonyl]-naphthalene-2-carboxylic-acid (14(c)) (47.5 mg; 0.1 mmole) in
dichloromethane (10 mL) was added TMSI (0.56 mL; 0.4 mmole). The solvent and excess
TMSI were removed in vacuo after 6 hours. Methanol (5 mL) was added to the residue

. 30 and then removed in vacuo from the solution. The residue was triturated with diethyl
ether. filtered and dried in vacuo to obtain the desired product 14 as a brown solid (74%).
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-43 - and excess TFA were renoved in vacuo and the residue dried under
hi gh vacuumto give the desired product 11 as a water-white gum (64%.
NMR (CDCl[err]; 250 MHz) d 1.38 (t. 3H). 1.55-1.70 (m 1H), 1.75(d, 1H),
2.60-2.76 (m 1H), 3.10-3.50 (m 3H). 3.80-3.95 (m 1H). 405425(m
2H). 4.38 (q. wop7/0613¥0 (m 2H), 5 5.20-5.40 (m 2H). 5. 85-BCDEBYGR1SIDH)
7.47 (d, 1H), 7.73 (d. 1H), 8.52 (s(br), 1H) M5 (FAB) mlz 399 (MHH) +
Anal. CJerr]Herr]Nerr]err]S[err] 0.5 CJerr]J]HF[err] (err] 455: C
47.6 (47.5), H5.2 (4.9), N6.1 (6.15). -48 - Starting materi al

Ecanl e 10 bt " o GRTEHaE Y AR 4 TR (o, ) oascs (RS b0 23 68 skl
-aci d- et hyl - est €3.45-3.2¢ e.)2H)07. 72000 OHN G55 X i, bET), 8(1EXMUHH)e8.385-B.60i(tmh2H). 8115 §br.

chr omat ogr aphi c work up. 11(b) is a tacky water white gum Yield 60%
Preparation of (lﬂ)(a)) I s descri bed i n Journal of the American

Phar naceut i cal +£d Vol . 41 273-276 1952 15 NWR
of 11(b): (CDCl?ZIrg(r(fABE@%rBI\Aé—iz@h-g)l 4)(t 3H), EpS (s. 9H), 1(70 1)85 (m

1H), 2.57-2.735 Anal(&me20§azﬁvsﬂaasm1@9w79s3781(375DH(4:1 (42 N 48 @B).3. 87
(m 2H),410425(m 2H), 4.35 (q, 2H), 4.65 (m 2H), 5.20-5.38 (m
oH), 5.85-6.04 (m 1H), 7.47 (d, 1H), 7.72 (d. 1H), 8.45 (s(br), 1H).
M5 (FAB) nfz 499 (M+H) + suatifharefial (146c3) whs pepked as follows. Compound (15(b))

err]Herr]Nerr err]S[err] 498 C 53.4 ( 0 5.6
gxanp} e[ 12 ]( sEae q % [ -h]ydroxy-4-chlorosulfonyl-nap)htha]ene-2-cargoxy]ﬁc acﬂ ( 14(a))(were )

N- (3, 4- di chl or ob&manéa e &,mn&mwma Ml i By s2ooghvee hy L)

t hi ophene- 2, 5- di car boxam de stirring solution of

S, gt chl or ﬁ%ﬁhhmxm«m"ls) t
t hi op%eneyz 5- di yLﬁb%&%g%hM%% 9”‘?‘5‘@“ 2 rg%ay)l)-amposgdfowl]-naphthalene-2—

di chl or onet hane o{ailfbxprﬁr)-acxdm%))ﬁajtgmbm sddﬂsd%) trinmethylsilyliodide
(0.35 nL; 0.25 e ft IS | t e t
di chl or onet hane and %’sﬁb P‘ﬁ'?@?ﬂ;alsé?‘% )ﬁonﬁ'ﬁzg %ﬁ@%@@%@#@%ﬁ%ﬂﬂd
the residue 30 t(nQQI-BCB W-sboammmcﬁo-z(ﬁ)m,)ln)Bm-d 05 (@h, U Bl). 8t 4T0(nE 12ED), 4. 534,63
treated V\nthfurther (7 +
5 (m, 1H), 755 (m, lH) 67 (m. 1H), 8.50 (m, 2H), 8.70 (m. 1H) MS (FAB) M+Na™ 589,
other 317, 261 Anal. Co5H39N209S2.H20.0.8 C3H15N 664.8 C 53.7 (53.8), H 6.7 (6.6),

N 5.9 (5.9).

2M Aqueous sodium hydroxide (5 mL: 10.0 mmole) was added to a stirring
20 solution of (14(b)) (333mg; 0.5 mmole) in methanol (5 mL). The solution was evaporated
to dryness afier 42 hours and the residue dissolved in water (10 mL). The solution was
adjusted to pH 2 with 2M hydrochloric acid and the solid was filtered, washed with water
and dried in vacuo to give the desired starting material (14(c)) as a white solid (72%).
NMR (CDCl3; 200 MHz) & 1.48-1.70 (m, 2H), 2.38-2.52 (m, 1H),
25 2.85-3.40 (m, ?H), 3.90-4.05 (m, 2H), 4.40-4.60 (m, 3H), 5.10-5.35 (m, 3H), 5.70-5.95 (m,
2H), 6.20-6.45 (br, 1H), 7.57-7.90 (m, 3H), 8.43-8.70 (m, 4H)
MS (FAB) m/z 467 (M+H)"Anal. C9gH9N207S3. 0.5 H20 475 C 50.6 (50.5), H 4.8
(4.8), N 6.0 (5.9).
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-44 - x 3 nm) and then triturated with diethyl ether to yield a solid
which was filtered and dried to give the desired product 12 as a Iight
brown solid (599 . NVR (DMSO-d[err]; 250 WMHz) [err] 1651906,§
2.50-2.62 (m woH7/06%820-3.40 (m 2H). 3.55-3.70 (m 2H) PCI/GBY % (m
2H). 4.45 (d. 2H. 7.32 (m 1H. 7.58 (m 2H. 7.73 (d, 5 1H. 7.78 (d.
IH. 8.68 (br, IH. 8.88 (t. 1H. 9.22 (t, IH. M5 (FAB) mlz 444(IVHrH)+
other 111.312 Anal. Cerr]Herr]C[err] N er4d-O[err]S[err] 1.25 H 0.5

Cerr]Herr] O 640 C 3 {54%‘3‘ %) H35 (3.9, N6.5 (6.6).

Starting naterlgfmﬁ&%’z% &m P@pared as follows. To a stirring solution
of 10 3.4-dichl (ng)lzepZmlzmpﬁsdlﬁnﬁﬁpy&ohdh-ﬂ-vm&lﬁal)-smamyl]-on| trile (10 m.)
was added triethylamne ( : nnol e) and a solution of (11(a))
(0.87g :4.0 mmb enzozéglmo}-4-Extaﬁ'avlémﬂ?nﬁvﬁmae’ét%ﬂ yhesteE (20 ). The
solution was stirred at anbi ent tenperature. under argon. for 22 hours.
The sal vent and excess triethylam ne were renoved in vacuo and the

resi due parti i oned bet Wed62.¢ mLowas astdad wracstiyved solutionod or gani ¢ phase was

washed 15 with yaber AAhE] Reoihed rtiaTEAsakH subplighe and vacuumed

to dryness to gi
5-(3, 4-dichl orobmylhmﬁﬁl}baﬁmw&ﬂthﬁw-whﬁaamammvbmI(15rcd);1(mdmtmys masldn

(1-1121361%3 "3, aCHRTRIER ) s o eppdiny ey g Aft | n hgpacion e g
1H), 7.42 (m Z&nm&rﬂe%téﬂdwkb&aazzou% edalthﬁeﬂen % (9 hLiind dPiedo(Yibritiitie 20

Anal . H C1[ C 50.4 (50.3), H3.8 (3.7). N3.9
(gag) qe”] [erdgs!uedpgdlrlgt 1@@@&5{&@@%.1%%{3&?%%) éle (16.3 Eﬂ. )16 3 mol e)

was added to a SHIIIIIOIRQ@DCI 25&%%'1‘8“1 Qf(ui 18% é‘h)(u(ﬂd 33,519 2 13% 3(5ﬁ'%ei 5585

et hanol (70 nlL) he reaction m X
t enperature for (mmb&ﬂéﬁ4r(éHLm)3ﬂ4i-3;6&(H-hmh)t3V6I&5rtéH mn&-ﬂédlmmh%ﬁe@ 25

S0l d vas. washedt m: iathr ol BT SHise S RMRrS B § gL Sod ALy
5- (3, 4-di chl or oheszyl4@HL anoyl ) - t hi ophene- 2- carboxylic acid (12(b)) as a
12 et B BB 5 PO S 4% ) A
330 (M+H) +
Starting material (15(d)) was prepared as follows. Triethylamine (3.0mL,
21.5mmol) was added to a stirred suspension of L-methionine methyl ester. HCI(4.37 g,
21.8 mmol) in CH5Cl» (50 mL). The resulting mixture was left to stir for 30 min at room
20 temperature then filtered. The filtrates were then added to a stirred solution of
3-chlorosulphonyl-benzoyl chloride (5.23 g, 21.9 mmol) and triethylamine (7.6 mL, 54.7
mmol) in CH2Cl3 (50 mL) at 0° under argon. The reaction mixture was allowed to warm
10 room temperature and quenched with ice-water(100 mL). The organics were the dried
over MgSOQyg4. filtered and concentrated to a viscous brown gum. This was then purified by
25 flash chromatography on 9385 SiO», eluting with 50% EtOAc/i-Hexane to give
(28)-2-(3-chlorosulfonyl-benzoyiamino)-4-methylisulfonyl-butyric acid methyl ester
(15(a)) as a viscous orange oil: 2.88 g (36%).
1H NMR (CDCl3,250 MHZ) 6 2.1-2.2 (SH, m); 2.65 (2H, t); 3.83 (3H, 5); 4.95 (1H, m);
7.23 (1H, d); 7.74 (1H.1); 8.2 (2H.m); 8.47 (1H,m). MS (CI) m/z 366 (M+H)™, 332,300.
. | 30 A solution of 15(a) (1.53 g, 4.18 mmol) in CH>Cl> (20 mL) was added to a
stirred solution of
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Anal . Cerr]Herr]C[err]NJerr]S 330 C47.3 (47.3), H2.7 (2.7), N 4.2
(4.2). WO 97/ 06138

PCT/ GB96/ 01810 -45 -

A stirring solution of (12(b)) (495ng; 1.5 nmole) in dichloronmethane §25
m.) was CcooMEXP7/06138n i ce bath and DVF (1 drop) and oxal yl P 0
(0.175 nmL ; 2.0 nmole) - added dropw se. The solution was stirred at

anbi ent tenperature under argon for 4 hours. The di chl or onet hane and
excess oxalyl chloride were renoved in vacud0-The residue was 5 azeotroped

}[Mhlt gphce)lngegecgrzbonyﬁ ?:La%mofrl&a&ll ?ﬂ2§0§%i%ﬁ?g£&g§ﬁ§ed}%&¥ﬁ% I n t‘lﬁéergsﬁ))

st ep. | ] (prepared &5 dslbiﬂ;ddam*lnmz(tﬁnﬂ?amm ApbliBationtW@ P2/4 7480 ases pages Bod1)0f
15 " 15). A, ' itrd 10

o oers oo 0-22e PR o b aE S g s AR iR

acetonitrile (15agbn. TABfestltihg Scdetiontwas AldévRidlio Wﬁfmﬁr r0érH iPnpeHEiRE anHQHAEDFR 18 OF

19 hours. The acetonltrl | e and excess tri etp% am ne were renoved i n vacuo

and t he resp dbursafheireacipnmixgae westher washed wish watghd 00l dried-peer Mablai ¢
h hedg hat d
P ncuumpa t o drynattrtdand cohfhed B iph Sl B Tt e: SR BRAAByIULPNO © A7

- al | yl oxycar bonythromatograpl@Gs 3835 8i0>, piptingowitida gradient| of ﬁ’é-ﬁ@ﬂ{dlE}OAch—Hexane to give

t hi ophene- 2. 5-di gar L de ck 5_hr.own 95

VR ?CDCl[err] IW@ %'% %{3 éﬁgl“gﬂfg‘%y%é’%q&mm l(2 z{o? 2.73
(m 1H, 3.25-3. ﬁ@pylcarbirmyl?ﬂéhzen@s%nﬁarﬁﬁo]@rﬁbthﬂb%gnﬂhdhﬁ&14 23 (m 2H), 4.57

d, 2H), 4.64 5.20 6.45 (t,
(1H), ?D 20 (dd, lglwboxrhqméﬂliylmr(gg(]cneswlouzlewfom%@g@g rT}%') 1H), 8. 4(7

(br L1 46 (PABliaR eeBoiddovets Ao orchet b Morin) 512653 M G k110175

TFA (5 nm; 65 mfAtem)nks-34ddHdm);3.58-515 (iHe);SA GHL dnSB%Z((ZH(lu))‘lSMZI@.d)g
0.93 mmle) in d ' krred at ambi ent
t enper at ur e ﬁ%ggﬁ %E%%E?P Qﬁ'h'gtks'sd]@ﬁeh éaﬂglgizgi{sﬁfLA wer e
renoved i n vacuo7Af(lH, h)a,7t9€85ﬁ)iiaﬁ -y, 825q0Hrmped with tol uene to give the
desired startijgo,perRE)ay. 647", 590,568546.230.

Anal. Calcd for Cy7H39N30983.0.3CH,Cl5 :C. 48.8; H, 5.95; N, 6.26.
Found C, 48.9; H, 6.2; N, 6.0.

Tri-nButyl tin hydride (565 mL, 2.1 mmol) was added to a stirred solution of

20 (15(c))(1.18 g, 1.8 mmol) and (PPh)3PdCl> (13 mg, 0.018 mmol) in a mixture of water
(0.5 mL) and CH,Cly (100 mL). The reaction_ mixture was left to stir for 10 minutes. dried
over MgSOy4, filtered and concentrated to a brown oil. This was then purified by flash
chromatography on 9385 SiO», eluting with a gradient of 0-10% EtOAc/i-Hexane to give
the desired starting material 15(d) as a white foam: 751 mg (73%).

25 IHNMR (CDCI3+CD3COO0D,250MH?) § 1.5 (9H, s); 1.85-1.97 (1H, m); 2.1-2.35 (SH,
m); 2.45-2.7 (3H, m); 3.1-3.4 (3H, m); 3.65-4.25 (6H. m); 4.9-5.0 (1H, m); 7.63 (1H, t);
7.97-8.05 (1H, m); 8.1-8.17 (1H, m) 8.35-8.42 (1H, m).

MS (ESP+) m/z 562 (M-+H)™, 462.
Anal. Caled for Co3H35N30783: C. 49.2; H, 6.28; N, 7.48.

30 Found C.49.4;H.6.3;N.7.2.
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NVR (CDCl[err]; 250 MHz) [err] 1.55-1.75 (m 1H, 1.75 (d, 1H, 2.50 - 2.72
(m 1H), 3.12-3.43 (m IH, 3.65-3.90 (m 2H), 4.03-4.20 (m 2H), 4.54
(d, 2H, 4.63 (m 2H), 5.17-5.37 (m 2H), 5.85-6.03 (m 1H 0, 6.63 (br,
1H), 7.10-7.55 (m 5H), 8.5 (br, 2H) M5 (FAB) m z 528 (MtH) + Anal .

e r]H[err]CIW@WIPﬂP%rr]CIerr]S[e r] 0.33 err]H err] O 0. FPCIGBI01810
Cerr]HF[err]err] 30 586.5 C 49.0 (49.0), H4.5 (4.6), N 7.2 (7.2).

WD 97/ 06138 :

PCT/ GB96/ 01810 -51- -46 -

Exanpl e 13 (see%}% S eme16

5-[ N-(3, 4-di chl or am)y] N-((2S, 4S)-4-sul fanyl pyrrolidin-2-yl-

met hyl ) pyri di ne{E)ﬂa{SHQ&SﬁSH&-sulfalﬁI-pvrrohdln-2-vl-methvl)-sulfamoyl]—

5-[ N- (3. 4-di chl qrobenz rb 25, 49) -1 -al l yl oxycar bonyl -

sul fanyl pyrrol i g’eﬂz E&# %?e‘%ﬁ?%’éﬁ'ﬁ’i‘ 2fthoxani de (13(e)) was treat ed
wth trimethylsilyliodide in simlar manner to conpound (12(e)) in
Exanple 12. The desi red product 13 was obtai ned as a nedi um brown solid

( 269 . NVR ( DVBO- d6 ZNNpOH(RP mlr. 4,0,mmol) s addgd toastimeg golutipn pcamppynd m
(25') : 1% 5583430( f8(d )3k;erepailéa éE? ﬁlgm)%fbo:n§ 003}'3 n(u?lgr) n%lﬁ%@Hét ng:Epreﬂjﬁm 8.18
9. 42 (t’ 1H).  undds afgonBAfar I8 MiBe readriommixtufensds.concentrated to remove the MeOH. The
%er rz% H ar g] SIE gg t;}ll er ?’-‘q err kbsssolvedigﬁzo& OgmL) er rggi—tt[ 655?I§|HC(11 é)?) 4
was prepared as rés&ltin@\é&uu&nﬁﬂ'ﬁﬁhﬁé‘cﬁfyﬂ@@t‘kﬁhﬂe'l—@ﬁ@ ynama:?CMMéﬁé ici d
nmet hyl ester vvas reacted with 3, 4-di chl orobenzyl am ne anal ogously wit

preparation o0 EBiiBs Wi agemiteny of ¢-40%NeRbH2Q 2 Produsy Mq!ls were concentrated and

(5(13(3) ;ji ggl gr glr)eam sgﬁmﬁe (3x25 %bgkg%fﬁer rﬁs? %\%5%(?%@{& gster

3H). 4.62 (d. 2hith Bo0@25 L) fijtered bid dricd 2Pyiéldahe dekifed P?odﬁ& 18Qs & mhltebﬁwdeﬁr 20
(d, 1H), 8.30 (@5.21141-2(549/0)_08 (d, 1H). M5 (C) mz 339 (M+H) +
1H NMR {DMSO-Dg+CD3CO0OD.250 MHZ) §1.45-1.65 (1H, m); 2.0-2.2 (5H. m);
15 2.3-2.7 QH+DMSO, m); 2.95-3.2 (3H. m); 3.35-4.2 (3H, m); 4.5-4.65 (1H, m); 7.65-7.8
(1H, m); 7.9-8.05 (1H, m); 8.1-8.25 (1H. m); 8.3-8.4 (1H, m).
MS (FAB) m/z 448 (M+H)*.
Anal. Calcd for C17Hy5N305S3: C, 45.6; H, 5.63; N, 9.39.
Found C.45.5: H,5.8; N, 9.1.
20
Example 17 (see Scheme 17)
N-(3,4-dichlorophenyl)-3-[([2S,4S],4-sulfanyl-pyrrolidin-2-yl-methyl)-sulfamoyl]-

benzamide

25 N-(3,4-dichlorobenzyl)-3-[([2S,4S];4-BOCsulfanyl-pyrrolidin-2-yl-methyl)-
sulfamoyl]-benzamide (17(c)) was deprotected with TFA (analogously to compound
(15(d)) in Example 15) to give the desired product 17 in 97% yield after trituration with
EtyO.
| IH NMR (CDCl3,200MH7) 81.5-1.8 (1H, m); 1.8-2.2 2H+H>0,m,SH.NH); 2.5-2.7
. 30 (1H,m); 3.1-3.35 (3H, m); 3.4-4.1 (3H, m); 4.55 (2H, d); 7.15 (1H. dd); 7.2 (1H, s); 7.32
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Anal. CJerr]Herr]Cllerr]Ner]dJerr] 339 C53.2 (53.1), H3.5 (3.6), N8.1
(8.3). Compound (13(a)) was treated in an anal ogous
manner to conpound (12(a)) in Exanple 12 to obtain

5(3, 4-di chl or obenzyl car banoyl ) - pyri di ne- 2-carboxylic acid (13&T 25 as an
of f-white sol i WQ®A%I38 NMR (DVSO-d6; 200MHz) [err] 4.50 (& 181033
(dd, 1H), 7.58 (m 2H), 8.13 (d, 1H), 8.37 (dd, 1H), 9.12 (d, 1H) 9. 40
(t, 1H M5 (C) mz 325 (MHH) + Anal. CJerr]Herr]Cllerr]Nerr](err].
Her]0 343 C 48.9 (48.9), H 3.5 (3.5), N 8.9518.2).

icg ”pEggggl gli’(zb% 2) (i&?@g;tifﬁif ; 785 P PRRL FO.QY; 7 9R1¥ISh): BS (FRRRAY (1 7hP) ) 30

\%3 ﬁ di chl or gbeﬂﬁﬂ-l@fb?ﬂm )G.?yﬂﬂ(ﬂlm._es-.m{&ar bonyl c%orgi?;jges(lég( c))
PCT/ GB96/ 01810 ° MY s miarA TlS 3k Ribo) 47 -

Compound (13(c)) was reacted with conpound (15(b)) (Exanple 15) in a
simlar manner to corrpound (12(c)) in Exanple 12 to give 5-[N-(3.4-
di chl or obenzyl Pcar banoy! tamnee'@smﬂs)l {ic)) was prepared as follows. 3.4-Dichlorobenzylamine

-al |yl b

il e R e e e it SR o AbBiz6erkhioride (analogogsly as for gampoung.
(1CDCI gerzg];3 ggo Mﬂa))){neﬁxainptblsnm(gwgogkl) % 73-1. 90 E1m 71H), 3.50-3. gg (&no
4t|)|): 5.18-5. 38 (#g%‘&ﬁ%"ﬂé gamy )%*a”ﬁawr'é')osulfwé@ﬂ re%br§,m lH)H? 7. '20-7.(2{3"
(m 2H), 7.40-7. mamnz%bbynela 23 (s. 2H). 8.75 (br. 1H). 8.98 (d?. 1H).

M5 (FAB) niz 623l rr]lH err CI err|N rr]OEerr S 623 C 53.8
(53.9), H 5.1 05 HNM @@Céa 2)50%*13)3416;{2& 16.8¢1H; 6 NH); 7.2 (1H, dd). 7.4-7.5 (2H. m);
Conpound (13(d ryeat | WF d n
Exgprrpre 1(2 t(() zgl) \7\3‘3?}% tggsl;gfkej g’?a‘rﬁt :g]rfg@ﬁalgz ria PY g as a %i&éh%)blrown
solid (64% . NVR (CDCl [err]; 250 MHz) [err] 170(d 1H), 1.80-2.00 (m

1H), 2.52-2.65 (m 1H). Ebﬁﬁ&%ﬂ%i& (Example 15) was coupled with (17(a)).analogously as for

the equivalent step in Example 15 to give

15 N=(3.4-dichlorobenzyl)-3-[({2S,48],4-BOCsulfanyl-pyrrolidin-2-yl-
methyl)-sulfamoyl]-benzamide (17(b)) in 72.5% yield.
1H NMR (CDCl3,200MHz) 51.5 (9H, s); 1.6-1.9 (1H+H50, m); 2.4-2.6 (1H, m); 3.1-3.3
(3H, m); 3.6-3.7 (1H, m); 3.8-4.1 (2H, m); 4.4 (2H, d); 4.6 (2H, d); 5.1-5.3 (2H, m);
5.7-5.95 (1H, m); 6.08 (1H, s, NH); 7.2 (1H, dd); 7.35-7.7 (4H. m); 7.95 (1H. d); 8.15 (1H,

20 d); 8.25-8.35 (1H, s, NH).
MS (FAB) m/z 658 (M+H)*
Anal. Caled for CogH33N3Ch07S7: C. 51.1; H, 5.05; N, 6.38.
Found C, 50.8; H,5.2; N,6.2.

25 Compound (17(b)) was deprotected, analogously as for the equivalent stép in
Example 15, to give the desired starting material (17(c)) in 70% yield.
IHNMR (CDCl3, 250MHz) 8 1.15-1.45 (1H, m); 1.5 (9H, s); 2.25-2.4 (1H, m); 2.6-2.9
(4H, m); 3.02 (1H. dd): 3.25-3.4 (2H. m); 3.45-3.6 (1H, m); 4.6 (2H, m); 7.05 (1H, m); 7.2
(1H, dd): 7.4 (1H. d); 7.45 (1H, d); 7.6 (1H, t); 7.95 (1H, d); 8.1 (1H, d); 8.25 (1H, s).

30 MS (ESP+) m/z 574 (M+H)*,574,279 (PPh30)
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15 (m 2H), 3.60-3.85 (m 2H), 4.05-4.20 (m 2H). 4.60 (d?. 4H). 5.18-5.33

(m 2H), 5.85-6.03 (m 1H), 6.80 (br, 1H), 7.20 (dd, 1H). 7.40-7.47 (m
2H), 8.23 (s, 2H), 8.78 (br. 1H), 9.0 (s, 1H). M5 (FAB) niz 523(IVHrH)+
Anal. CJerr]Herr]dJerr]Nerr]O[err]S. 0.1 C[err]HF[err]O[eEyhﬁg&g

52.4 (52.1), Wo®786138.5). n 10.3 (10.5) np 101 -105C 20 (see
Schene 14)

1- hydroxy-4-((2S, 4S), 4-sul fanyl - pyrrolidin-2yl - met hyl ) - am no-

sul fonyl | napht hal ene- 2- carboxylic-acid  283- To a stirring

sol uti on of

1- hydr oxy- 4- [((E@%‘l'&l(sﬁ%w%%/sc)ar bonyl - 4- sul fanyl - pyrrolidin-2yl-

met hyl ) - am nosuN{@adi¢hlovapeizyhiNe ({28 AST d-stifanyl-perralidid-2vEdety))- (47. 5 ng; 0.1
ol e) in di chl oronet hane (10 nL) was added TMSI (0.56 ni; 0.4 mol e).
The sol vent andiseplthalamide T\g| \were' renoved in vacuo after 6 hours.

Met hanol (5 nL) was added to the residue 30 and then renoved in vacuo from
the solution. The residue was triturated with dieth ether. filtered

and dried in val:3.4tdichdorobgnmyl)-Na([284S14eBOGsubianid tpymral ly%d& ~brown solid (74%.
WO 97/ 06138

S48 - NMR ( DPESYdsopithalamids (18(e)) was deprprecied with TEA ‘fPBl°g°é‘Bg@t§B§@ Cm 1H)
2.90-3.25 (m 3kigp in ExathpleS5Pto/divethe déirbdpraduzelqmloa%)yxewmﬂ(mnmmths 12
(m 1H). 8.38-8.60 (m 2H. 9.15 (br. 1H) M5 (FAB) miz 383 (MtH)+ 5
Anal . C[err]H[eFF [err]derr]S[err]. 1.25 H.0.5 (Jerr]Herr]0 579 C 37.0

(37.3), H4.1 (4H'4NMR|K‘EC§+@1)3&DOD 250MH )61 75-1.9 (1H. xﬁ.aﬁtzmlmﬁmm 35
(14(c)) was prepared as fo

| ows. Co 1
hydr oxy- 4. chiofdbak @ﬁwﬁ&yﬁmw%ﬁﬁ%méﬁw 5 (4 it 9 Ta Bl et
7.4 (1H. d); 7.55 (1H. t); 7.95-8.05 (1H. m): 8.1-8.2 (1H. m): 8.4 (1H.m). MS (ESP+) vz

438 (M+H)*,

Starting material (18(e)) was prepared as follows. A suspension of isophthalic
15 acid monomethyl ester (18(a)), (2.65 g, 14.7 mmotl) in CHyCl (100 mL) and DMF (10
drops) was treated with oxallyl chloride (2.6 ml. 29.8 mmol) at 0° under argon. The
reaction mixture was allowed to warm to room temperature over 18h. The resulting
solution was concentrated and azeotroped with toluene to give a crystalline yellow solid.
This was then redissolved in CH>Cly (100 mL) and added dropwise to a stirred solution of |
20 3.4-dichlorobenzylamine (2.6 g, 14.7 mmol) and Et3N (5 mL. 35.9 mmol) in CH2Cl3 (100
mL.) at 0° under argon. The resulting solution was allowed to warm to room temperature
over 4 hours, washed with 1N HCI(50 mL), saturated NaHCO3 (aq) (50 mL), dried over
MgSOy4, filtered and concentrated to an orange oil. This was then purified by flash
chromatography on 9385 SiO- eluting on a gradient of 25-50% EtOAc/i-Hexane to yield

L]
n

3-(3,4-dichlorobenzyl-carbamoyl)-benzoic acid methyl ester (18(b)) as a pale yellow oil:
3.99¢ (80%).

1H NMR (CDCl3,200MHz7) §3.9 (3H, s); 4.6 (2H, d); 6.6-6.8 (1H, t, NH); 7.18 (1H, dd);

. 7.38-7.45 (2H, m); 7.54 (1H,t); 8.0-8.1 (1H, m); 8.13-8.23 (1H. m); 8.35-8.42 (1H. m). MS
(CI)m/z 338 (M+H)"'.
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coupled in a simlar manner to the equivalent step in Exanple 15 to give 10
1 -hydroxy-4-[((2S,4S),

1-al | yl oxycar bonyl - 4- BOCsul f onyl - pyrrol i di n- 2yl - met hyl ) - am nosul f onyl | - naph
t hal ene- 2- carboxylic-acid (14(b)) as a light brown solid (809

NVR ( CDCL[ er r [WO®%s138z) [err] 1.45 (s. 9H). 1.50-1.75 (m 1RGT/GBIAIRI 4
(m 1H), 2.96-3.10 (m 2H), 3.48-3.60 (m 1H), 3.80-3.90 (m 1H)
3.95-4.05 (m 1H), 4.47 (m 2H), 4.53-4.63 15 (m 1H), 7.55 (m 1H), 7.67
(m 1H, 850 (m 2H), 8.70 (m 1H M (FABS4M-Na+ 589, ot her 317, 261
Anal . Cerr]Herr]Nerrjd.err err T
(53.8), H6.7(6.6), L‘(é" I &EH L3S gﬁlqﬂ’“%@@e@%ﬁ‘o&ﬁq
hydr oxi de (5 nL:teﬁxﬁer&ummHe)a:goﬁWaadeMmmNaOH(imnganiol)t Tl‘hareaétw(n14( b))

(333nmg; 0.5 mmle) in t han § The soI n was ev E‘b{gf_’ to
dryness after 42 lﬂ’ @s”é%tlr%‘f]’é‘e&‘r@?&’r‘% c%ﬁ?"gf“eg /plumegnd

sol ution was Whthafdofle@ihy I d
was filtered, was eéé&%&?ﬂ4mﬁn§h2§}?cl"“ﬂ@r%gﬁ %g&aﬁﬁ{l}gcuo toéogfve tmﬁﬁ‘z@. red

starting mat er§ awashddigith pates(2x 25mlt)end dtiedndehigh vacuum MFeld CDC13; 200 MHz

)
o T L Rl kol ol i 55 - O
L e pon i kit st
(50.5), H 4.8 2 (il ShED 15.0-03.2 (. St &

PCT/ GB96/ 1810 Ms (ESP) e 324 (M+H)*, 159. -49 -
Exanpl e 15 (see Schene

(2S)-2-{3-[ ([ 26, 4mgl- Qalgifptﬁm}iuv%ewowzog $4:3EN. 428 f anoyl | -
benzoyl am no} - 4- %ﬁ@ §4‘.bhi%,n?h'&y“ c acid methyl ester

- 1-(3-Dimethylaminopropyl)-3-ethyl carbodiimide.HC] (655 mg, 3.4 mmol)
and 1-Hydroxybenztriazole (463 mg, 3.4 mmol) were added portionwise to a stirred
15 solution of (18(c)) (1.0 g, 3.1 mmol) in DMF (20 mL) at 0° under argon. After 30 mins a
solution of compound (15(b)) (Exampie 15) (1.13 g, 3.57 mmol) in DMF (20 mL) was
added dropwise. followed by N-methyl morpholine (375 ml, 3.4 mmol). The mixture was
then allowed to warm to room temperature over 4 hours. The resulting reaction mixture
was concentrated to 1/5 volume and diluted with EtOAc(100 mL). This solution was then
20 washed successively with IN citric acid (100 mL), saturated NaHCO3(aq) (100 mL), water
(100 mL) and brine (100 mL), dried over MgSOy, filtered and concentrated to a white
foam. This was then purified by flash chromatography on 9385 SiO9, eluting on a gradient
of 50-75% EtOAc/i-Hexane to yield (28,48),4-BOCsulfanyl-2-
{[3-(3,4-dichlorobenzylcarbamoyl)-benzoylamino]-methyl}-pyrrolidine-1-carboxylic acid
allyl ester (18(d)) as a white foam: 1.57 g (82%).
IHNMR (CDCl3, 250MHZz) 81.5 (9H., s); 1.6-1.9 (1H, m); 2.55-2.75 (1H, m); 3.2-3.6
(2H,m); 3.65-3.9 (ZH_. m); 4.1-4.25 (2H, m); 4.5-4.65 (4H, m); 5.15-5.35 (2H, m); 5.38-6.0
(1H, m); 6.87 (1H, t, NH); 7.2 (1H. dd); 7.4 (1H, d); 7.45 (1H, d); 7.55 (1H, t); 7.95 (1H,
d); 8.07 (1H, d); 8.25 (1H, s); 8.35-8.6 (1H. s, NH).
30 MS (ESP+) m/z 622 (M+H)*,566.522.
Anal. Calcd for C2gH33N3ClH06S : C. 55.9; H. 5.34; N, 6.75
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5 TFA (2.0 nL) was added to a stirred solution of
(25)-2-{3-[([2S, 4S] - 4-BCCsul fanyl -pyrrolidin-2-yl-nmethyl)-sul fanoyl] -
benzoyl am no} - 4- net hyl sul fanyl -butyric acid nethyl ester (15(d)) (101 ny,
0.18 mml) in CH err]C[err] (2.0 nL) at room tenperature under argon.
After 1 h thewos=2m6i38n ni xture was concentrated to a dr yREVSBIYUS [ oped
with toluene (3 x 10 nL) and dried to yield the 10 desired product 15 as a

colourless gum 101.8 ng (99%. [err]HgIIXR (CDCl[err]. 250MHz) 8
1.6-1.8 (1H m: 2.0 (IH d. S 2.1-2.4 : 2.52.65 3H. :
3. 15-3.4((3H o&‘n (53163 47&;)% 3.7- 3.?35 (42 m 3.9-4.1 (||(4. n):m
4.85-5.0 (1 r#? (6 m 7.8 (1H s); 8.0 (1H d); 8.1 (1H
d; 8.3 (1H s); 9.0-9.4 (1H s); 100104(1H s). 15 M5 (ESP+) m z

462 (M+H) +. f I ng, mat er d
foll (()\7VSH) Tri et hyl ani ne Fsmmd?'s?é) I!’igde@mmelf‘ ‘%g)egd Rrh SauValempgiep in
suspensi on of L‘Eﬁﬁhﬂhqmtﬂ 1v@ﬂfefa¥§xreﬁ§€aﬁfnent@r{al4ﬂ§@))9n67%v1eﬁi1 8 mmol) in .

CHerr]d[err] e resulting mxture was left fo stir for 30

at room 20 terﬁpél’HﬂMRéCDﬁlﬁqzmMﬂﬁﬁéd-l GHEHmE 225258 (%ﬂ%lﬂﬁéNHéd%i‘éﬂu‘l@,
stirred solutio bogydi b I | 9
nmmol ) and triet Ey §75 DH %ﬂl«l@g‘)&jﬁ@ (IIH $W¥7£W(1%%1?H%37;9 lé%&d)

at O[err] under 7ar@Hnd) TAR (e dy; 7152141 Hj t) 7 9-&03\281. ml);| 8R3e(dHt m).war m to room
t enperature and d w | 6es er (100 nmL). The organics were the
dried over &&ﬁ%ﬁ”&?%@ﬁ&@% concentrated to a viscous brown gum
This was then purified by 25 flash chromat ography on 9385 Si 2, el uting

wi th 50% Et OAc/i - Hexane to gi

ive
(2S)-2-(3- chlkﬂ&a!!mlsdﬁl(se%a@@yllﬂ}ri no) - 4- net hyl sul fonyl -butyric acid met hyl

(o0 o) 250 SO D ety Sibrifibenmy, |50

(1H, m; P3riolidin-Tharbdxylid atidHdllv)este8. 2 (2H. m); 8.47 (IHmM. M (Q)
mz 366 (I\/H—I)+ 332, 300. 30 A solution of 15(a) (1.53 g, 4.18
mol) in CH[err]CI[err] (20 nm.) was added to a stirred solution of
WO 97/ 06138 (28,48),4-BOCsulfanyl-2-[(3-methoxycarbonyl-benzoylamino)-

P
CT/ GB96/ 018 195 methyl]-pyrrolidin-1-carboxylic acid allyl ester (19(a)), (300 mg, 0.63 mmol) was

dissolved in TFA (5 mL) at room temperature under argon. The reaction mixture was
concentrated and azeotroped with toluene (3 x 20 mL) to yield the desired product (19) asa
colourless viscous gum: 250 mg (105%).

1H NMR (CDCl5, 200MHz) 51.6-1.85 (2H, m. CH+SH); 2.55-2.85 (2H. m);

20 3.1-3.6 (3H. m); 3.92 (3H, bs); 4.0-4.4 (2H. m); 4.65 (2H. d); 5.15-5.4 (2H, m); 5.8-6.1
(1H, m); 7.53 (1H, t); 8.0-8.1 (1H, m); 8.1-8.25 (1H, m); 8.3-8.7 (2H, m, Aromatic-H +
NH).

MS (FAB) m/z 379 (M+H)™, 163.

25 Starting material (19(a)) was prepared as follows. ‘A suspension of isophthalic
acid monomethyl ester (compound 18(a), Example 18), (2.5 g, 13.89 mmol) in CH7Cl (50
mL) and DMF (10 drops) was treated with onallyl chloride (1.35mL.15.5mmol) at O°
under argon. The reaction mixture was allowed to warm to room temperature over 18 h,
The resulting solution was concentrated and azeotroped with toluene to give a crystalline

30 yellow solid. This was then redissolved in CHCly (50mL) and added dropwise to a
stirred solution of (28.4S)-2-aminomethyl-4-BOCsulfanyl-pyrollidine-1-carboxylic acid
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-50 - (2S, 4S) - 2- am nonet hyl - 4- BOCsul f anyl - pyrol |'i di ne-1-carboxylic acid
allyl ester (15(b)) (prepared as described in International Patent
Application WO 92/17480. see pages 39-41) (1.32g, 4.18 mmol ) and
([err]Pr)2NEt (1.5 nL. 9.0 nmol) in CHerr]dJ[err] (30m) at O[err] C under
argon. The resWQ97061380l uti on was allowed to warmto room t e FE&CHO91810; ¢
stirred for 18 5 hours. The reaction m xture was then washed with water
(100 nlL), dried over MySO4, filtered and concentrated to a viscous white
gum This was then purified by flash chro¥et ogr aphy on 9385 SiJerr],

?lzgt izlg)g 4 Boce u??‘%bﬁ%}g ﬁ%’a‘?‘f ‘?’gf{? E‘a%%@!ﬁ ggc;%%/ Dystid (ProNEL 22 L. 12.66

propyl car banoyl )ninm)znﬂﬂgﬁlzf(domlam QOhnderarpo. }T—lpyeax:mtn ldlxtwe Was allb@ed to wamm

boxyl i id all 15 | our | 9 39
Cono o cr ) BobShApepbrt b B 550 it 0 8 3 )
(5H, m: 2.4-2. 7gyer Mg@é'gh ﬁl{&ed a?\d%o&eﬂm(zé’dio ara%rk blowiPoib - flﬁs ‘lﬂéﬁeﬂpunﬁgd%ﬁa%ﬁ'

s); 3.9-4.2 (2H, 15-5. 35 (2H
5.8-6.0 (1H m 5 ehrgm grogzaphly; on79385 &Qgel zmmaMt ﬂH-SQ"/)EtOAcMEx@E 1q Pield

i 6 750 b e Pl Pl AR it 8 e B Aoy

5.95; N, 6.26. HNMEK‘(EDC],}Z@BWZ)HJ SE9R, s)N..6561.9 (1H. m); 2.55-2.8 (1H, m); 33(1H 9);

R
mol ) in a mxtusassi4 @RLA 5.8-6.1 (4. )52 angd t)qﬁbztm @hj,srlskm e srfé)ssﬁil?

reaction mxture was_left to stir for 10 m nutes. over gserr],
filtered and d@nbedPated to a brown oil. This was then purified by flash
chromat ogr aphy 0@ 593{P b M€IF, -+ radi ent of 0-10%

Et QAc/i - Hexane to g?@g §| f{]édBc}é?HAZ%&g?%t%}ﬁ érgraterl al 15(d) as a white
foam 751 ng (73%pal @dcd for Cp3HIMNROZSDC. FE7rHL- 6% Ne 5 BEO0OD. 250MHz) [err] 1.5
(9H, s) 1.85-1. ém{d 5 (5H, m; 2.45-2.7 (3H m; 3.1-3.4
(3H ). 3.65- i ngﬁ)H"z“é"é’g (1H m; 7.63 (1H, t); 7.97-8. 05
(1H, m; 8.1-8.17 (1H, rr) 8.35-8.42 (1H, m. MS (ESP+) mlz 562 ( MrH) +,

ﬁ627 " éga:zolL?Cgl cd !f gi(&%[%r r%H%g)r rN] N[7-er2-r] Oferr]S[err]: C 49.2; H 6.28;

N_([2§,4§] »4-sulfanyl-pyrrolidin-2yl-methyl)-3-phenoxy-benzamide

3-Phenoxybenzoic acid was coupled with (2S,4S)-2-aminomethyl-4-
BOCsulfanyl-pyrollidine- 1 -carboxylic acid allyl ester (compound (15(b)), Example 15),
20 followed by selective deprotection of the N-allyloxycarbonyl group and removal of the
BOC group (analogously to the equivalent steps in Example 15) to give the desired product
20.
NMR CDCl3 § 1.8 (1H, m), 2.72 (1H, m), 3.01-3.31 (1H. bd), 3.69-3.97
(4H, m), 4.3 (1H, bs), 6.92-7.17 (4.5H. m. aromatics), 7.23-7.45
25 (5.5H, m, aromatics), 7.56 (1H, m), 7.68 (1H, t), 8.02-8.29 (1H, 21),
9.02-9.29 (1H. 2bs). +ether.
Analysis requires for C1gHyoN20>S.HI C=47.33, H=4.6, N=6.13; Found C=47.8, H=4.5.
N=6.1
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Exanpl e 16 (see Schene 16)

(25),2-{3-[([2S, 4S%-4-su| fanyl -pyrrolidin-2-yl-nethyl)-sul fanmyl] -
benzoyl am no}WQI#ReIRY| sul f anyl - butvric acid W’éﬂ’lﬁ%?“o m_
4.0 mmol ) was added to a stirred solution of conpound (15(d)) (prepared
in Exanple 15) (200 ng, 0.36 mml) in MeOH at room tenperature under
argon. After 18 h the reaction mxture was-doncentrated to renove the MeOH.

The resul ti n&%ﬁ@& %‘? ssol ved in H20(2.0 nL) and acidified to
pH3 with 2N HC " resu m& solution was purified by reverse phase
HPLC ( Dynamax CS-&([Z&A&]rl}alblﬂpmboqunlf&mlpyﬁoﬁgimw-hneehygr adi ent of 0-40%
MeOH H err] O Product 9@hons centrated and azeotroped with
‘toluene (3 x 25 ?mfﬂ Ef’ alicas Ne eYfass which was then triturated
with Et[err]O (25 nL), filtered and dried to yield the desired product 16

as a white powder: 85.2 (54% [err] H NWR
( DVBO- D) er r ] CBY er r ] cood3enen %—m&rbmdr_sas@dlemmvlﬁytervzaswowat()SH m; 15

2. 3-2. 3H+ ; 1H, ;
7.65-7. 8( (1 ﬁisr%@z?ﬁg&g,egg? %i?é #{ﬂ“éﬁﬁ‘%@% IQ%H”"Q"“@"@%%% § | H 2)) .
M5 (FAB) nifz 44&ofbbudd<€15(b)), Brample 16p fallbwied by tneoval dfitterBQO\Eeup {aadlogsukiSier r]
:CLZ7 ?gég; S?herSréG : fc!l\ldiva?én‘rt)’gt'eps in E:It:a?rlxquglg'to Lg"gré%e dlt_:iéireg'p?o;ducl\tl'ZI.g' 1. 20 Exanpl e

N(l?: 4-di chl orONNHWDm}%Iéma.ﬂ:ﬁhﬁ(sula)anﬁs-zmr(mlrh)dzm2 yl-nethyl)-sulfa
moy| |

N {3 - di oht SD OBl P73 (Bems (Wi RHrb- 36568 ch =527 CEnmd 9 -

sul famoyl ] - benzegy de 5015 m)es538de g ogously to
conmpound ?ﬂ f I n Exp%irrpl e 15) tgt}ga"@?j?gﬁbwgsys:% ill'B?joduct 17 in 97%

yield after tr|AmlmsnﬂulmfmCmszE{i(szrF@350H=[5e54l}1H6MSZFFoundC 549 H=
(codferr], 200\%%)[\];??5 ]1.5-12.8 (1H, m; 1.8-2.2 (2HtH err] O m SH. NH);
2.5-2.7 30 (IH 3.35 (3H, m; 3.4-4.1 (3H nm; 4.55 (2H, d); 7.15
(1H dd); 7.2 (1H, s); 7.32
15 Example 22 (see Scheme 22)
(2§)-2-{3-[([2§,4§]-4-sulfanyl—pyrroIidin-z-yl-methyl)-amino]-benzoyl—amino}-4-

methylsulfanyl-butyric acid methyl ester

(28)-2-{3-[([2S.48]-4-BOCsulfanyl-pyrrolidin-2-yl-methyl)-amino]-

20 benzoylamino}-4-methylsulfanyl-butyric acid methy] ester (22g) was deprotected
(analogously as for the equivalent step in Example 15) to yield the desired end product
(22).

IH NMR (CDCI3+CD3CO0D)31.7-1.9(1H,m);2.0-2.4(6H+CH3COOH.M);2.5-2.8(3h,M);
3.23(1h,Q);3.45-3.7(2H,m);3.7-3.9(4H,m);3.95-4.15(1H,m); 4.8-4.95(1H.m);6.8( 1 H,d): 7.0

25 5-7.18(2H,m);7.23(1H.0). |
MS (ESP) m/z 398 (M+H)*,235.

Anal.Calcd for C13H27N303S'>l 25TFA:C45.6;H.5.27;N,7.78
Found C,45.2:H,5.3;N,7.4

30 Starting material 22g was prepared as follows.
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(1H, d); 7.4 (1H, d); 7.65 (1H+PPh[err]PO m; 7.9 (1H, m; 8.2 (1H ;
8.35 (1H, m; 8.5-9.3 (1H. s. NH); 10.3-10.7 (1H s. NH) NS\ﬂ/&EESP+)
mz 474 ( MrH) +WOR7861383PO) 5 Starting nateri al

prepared as follows. 3,4-D chlorobenzyl am ne was coupl ed W t h

3- Chl or osul phonyl benzoyl chl oride (anal ogouslg/ as for conmpound (15(a))

in Exanple 15) to give

28% yi el o, 10 [or ERRRT eﬁ?ﬁ%}é p A bt ory il i

s,NH); 7.2(1H, d )7475 2H. m; 7.75 (1H t); 8.15-8.25 (2H m;
8.4(1H. m M (FAB) mz 378 (MH—I)+ 380. Conpound 15( b)
(Exanpl e 15) was coupled with (17(a)) anal ogously as for t he equi val ent

step i n Exanpl e TPAPQSG ﬁ)(‘ﬂl%mmol)wasaddedtoastlrredmlxmreof
I\l-(34d|chlorobenz%¢é) 39& 2S, 45] , 4- BOCsul f anyl - pyrrolidin-2-yl -
met hyl ) - sul f amoy (3353 vi<2( Ryylyoxymetigl- pyoroljdine-d-carboxylie Iyl ester

5138 (o g G %‘&ﬂdﬁ“@é%@%ﬂ% 00 ol Ligen
(2H, d); 5.1-5.3( KQQHL) eqntaining dried powd@ed 4AHnolJularGicOE200hg). The deldtion tiRtufel H,
691 735,11 K B e 9 g e i o >
Clerr]H err] N er c&xﬁﬁ{a&gfabﬁi o Si05[(Vhridn' Méga Bohd Elut Bolutn) Slinidy with 536 Found
G 50.8 H>S. 21;0 EigAcZ/i-Hexane to give compound 22b as a colourless gum: 66.3mg(66.7%).

IHNMR (CDCI3,250MHz) 81.4-1.6(9H.m);2.0-2.25(1H.m):2.45-2.75(1H.m);

3.45-3.6(1H.m);3.75-3.9(1H.m);3.9-4.1(1H,m):4.1-4.35(1H.m);4.5-4.7(2H.m):5.15-5.4(2H

.m):5.75-6.05(1H.m);9.4(1H.s.CHO).

MS (CI) m/z 316 (M+H)*,260.216.

15
ii) Preparation of
(28),2-[(3-amino-benzoyl)-amino]-4-methylsulfanyl-butyric acid methyl ester (22e)

3-Nitro-benzoic acid (22c)(2.0g,11.9mmol) was coupled with L-methionine methyi ester
20 hydrochloride (2.6g.13mmol) according to the method used to synthesise compound 18a.
to give
(28),2-[(3-nitro-benzoyl)-amino}-4-methylsulfanyl-butyric acid methyl ester (22d) as a
white solid:3.15g(93.4%)
1H NMR (CDCl3,200MHZ)A2.05-2.45(5H,m);2.63(2H,1);3.82(3H,5);4.96(1H,m);
25 7.2(1H.d.NH);7.65,1H,t);8.18(1H.m);8.39(1H,m);8.65(1H,m).
MS (ESP) m/z 313 (M+H)*,265,253.
Anal. Calcd for C13H1gN2058:C.50.0;H,5.16;N,8.97
Found C,50.3;H,5.1;N.8.9

30 A stirred solution of 22d (S00mg,1.62mmol) in MeOH(10mL) was treated
portionwise with decolourising charcoal (50mg), and iron III chioride hexahydrate
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25 Conpound (17(b)) was deprotected anal ogously as for the

equi valent step in Exanple 15, to give the desired starting materi al
(17(c)) in 70%yvyield. [err]H NVR (CDCl [err], 250MHz) [err] 1.15-1.45
(1H, m; 1.5 (9H,s); 2.25-2.4 (1H, m; 2.6-2.9 (4H, m; 3. OzyélH dd)
3.25-3.4 (2H, WQ97081385-3.6 (1H, m; 4.6 (2H, m; 7.05 (1H, #FWGP 01810 (lH

dd); 7.4 (1H d): 7.45 (1H, d); 7.6 (1H t): 7.95 (1H d): 8.1 (1H, d):
8.25 (IH, s). 30 MS (ESP+) miz 574 (MH)+, 574,279 (PPh[err] O WO
97/ 06138 -59-

PCT/ GB96/ 01810 . : -
Exanpl e 18 (see (78!{:1%I 0.%6%01). N,N-Dimethyi hydrazine (1.5mL. 19.8mmol) was then addeﬁ%ropwse
N- (3, 4-di chl or obedﬂylrysuldng@{xs@&sibﬁ]wadhaddftarqﬂux fforrartadai afi 18h. 2THe-reaetitry Injxture

I sopht_hal am de . .

NF (3, 4- di chl or osvaﬁm)°°ﬂfenﬁ%°2§?°sa%é§mswamm&w b flesh chromprography on

net hyl ) - i sopht h@i@igiac Mgt Bbnd'Eltt CAlidhe) eRaing Gvithl S0REIGAcA-Hedn@OPdghey t 0 the
equi val ent step.in Exanple 15) to give the desired product 18 in 100%

yield after trd tf{fpgqqsmfrq,ﬁhwonceng{nf@;or jelsl a coloyrless 9ilwhjgirerystallised on standing.

523 55 10 (10 hyregeridiiidh dye Bbah *S,E*’w‘és"“‘ﬁﬁaé?a“‘%*?%

4.6 (2H, s); 7. Zilmmnaddiylned367mg481(29ﬁ d): 7.55 (IH t); 7.95-8.05 (IH.

8.1-8.2 (1H

Starti ng( mat e?i) a1 Fﬁ?% Q%Cl%@l\%ﬁ@péﬁe#(g?@&§ '8%3(%1'&"\@&%&#39%‘?’)

i sopht hal i ¢ 15 aci5e5.95(2HmeAIHCONH)T.05-1. 2.65 14.7 mmol) in
CH[grr]CI[err (I&Qg%ﬂ:]é) a @F %g N 8((géls:?‘?)ﬁlp)s)(vvas t?eated W th 2)xallyl

chl oride (2. 6 “?fﬁg% *EH){ ’rﬁs%?ﬁder argon. The reaction
mxture was al | gyRd CaRd¥er Ch3hQ Ng@;{%%@@f@h%@@ver 18h. The resulting

sol ution was concentrated and g roped wth toluene to give a crystalline

yel low solid. FounthCS5pE66Mb6h8r edi ssol ved in CHerr]d[err] (100 nL) and
added dropwi se to a stirred solution of

iil) Preparation of 22g
15 A solution containing 22e¢ (50mg,0.17mmol) and 22b (54mg,0.17mmol) in EtOH(2.5mL)
was treated with powdered 4A° molecular sieves (100mg) and the resulting suspension was
stirred at room temperature for lh. Acetic acid (10uL) and sodium
cyanoborohydride(17mg,0.27mmol) were then added and the reaction mixture was left to
stir for 18h at room temperature. The reaction mixture was then partitioned between
20 EtOAc(50mL) and saturated NaHCO3(aq)(50mL). The aqueous phase was then washed
with EtOAc(50mL) and the combined organics dried over MgSQy, filtered and
concentrated to a colourless gum. This was then purified by flash chromatography on
8i07 (Varian Mega Bond Elut Column) eluting a gradient of 25-40% EtOAc/i-Hexane to
give
(28)-2-{3-[([2S,48]-1-allyloxycarbony!l-4-BOCsulfanyl-pyrrolidin-2-yl-

methyl)-amino}-benzoyl-amino}-4-methylsulfanyl-butyric acid methyl ester (22f) as a

o
(¥/]

colourless gum:60.1mg(60.3%).
1H NMR (CDCl3,200MHz) 51.45(9H.s,'Bu); 1.7-1.9(1H,m); 2.0-2.4(5H,m);
2.45-2.7(3H.m); 3.1-3.35(2H,m); 3.4-3.6(1H,m); 3.6-3.85(4H.m); 4.0-4.3(2H.m);
30 4.6(2H.m); 4.8-4.95 (1H,m); 5.15-5.4(2H.m); 5.8-6.1(1H,m); 6.75(1H.d); 6.5-7.3(SH,m).
MS (ESP) nvz 582 (M+H)*,482.
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20 3, 4-dichl orobenzylamne (2.6 g, 14.7 mmol) and Et3N (5 nL, 35.9 muol) in
CHerr]CdJ[err] (100 m.) at O under argon. The resulting solution was
allowed to warmto roomtenperature over 4 hours, washed with 1N HC1(50
m.), saturated NaHCO3 (aq) (50 ni), dried over I\/gSQerr] filtered and
concent r at ed tW%??"’éW&nge oil. This was then purified by flafGI/GBI6N1810
chromat ography on 9385 SiJerr] eluting on a gradient of 25-50%

Et OAc/i - Hexane to yield 25 3-(3, 4-di chl orobenzyl - car banoyl ) - benzoi ¢ acid
met hyl ester (18(b)) as a pale yellow oil: -60-3.99g (80%. [err]H NVR

CDC1 200MZ , o g o i 718
ng gg; r], iy 3)8 [7e£1r5] (@01% 1%)@22*53&5 tﬂ?x@te(n%&"{anﬁba 1§lv6as@ ﬁhé%#ﬁ‘wa% t

(1H ). 8. 35- g Exsmple i) tagiveis desxred(s@n;ngmazer@wwmé#ﬁ(meld Vo

97/ 06138 1 .
oCT) eBog/ 01810  HNMR (CDCI3+D20) 81.15-1.95 (10H. m); 1.95-2.15(4Hm SMe+H): ¢, _

A stirred sol uti ansat35(uﬁmb;)z,5¢235(851 8): 255(211 t)mvls)z 95@1%@!& Qﬂ@@smn)m)gli_t room

tenperature uncler argon was treated w he
reaction Xt drig-3ma GG maoB- 't’(éHéﬂ ?7§(t3HrS&9MS)@ﬁ1?@ﬂ'BMr6e7-’f H‘imﬁ h
concentrated to 5/93-MBI2HR)-2PA Ny acidified to pH4 with 2N HO . The
resulting precipitate was ghen coIIected by filtration. 5 washed with

water (2 x 25 nlMSESPUMIZAPSUMAENT.BIGh vacuum t o yi el d

3- (3, 4- di chl or ob white powder :
29 : (79%. “m%%%ﬁdmﬁ%ﬁf?ﬁ@ 7.32 (11, dd);
7.5-7.7 (3H n); FRw@@SBSHILNZAS n); 8.42-8.53 (I1H, m; 9.27 (1H t. NH);

130134(1H COOH) M5 ( ESP+) m z 324 (MtH)+. 159. 10 Anal. Calcd
for C[err]H[erlro]NQerr]CI[err] 0.4H err]OC. 54.4: H 3.59: N 4.23

Found C. 54.0: HExgmge 2NsedScheme 30)
1- (3- Di met hyl am nopr opyl ) - 3- et hyl carbodllmde HO (655 ng, 3.4 mmol)

and 1- Hydroxybenft"?ﬂa&&'!ﬂ“é‘ (463 ny, 3.4 rrm)l) wer e added portionwise to a
stirred 15 sol ut Npgis st dykrdlioth-2- et TR mdstivi zé{;&@%ﬁ& Oferr]

under argon. Afte corrpo npl e 15)
'(1.13 g, 3.57 mmthyl)bmt!ﬁide gompoyndMis

15 (28,48)-2-{[(3-Methoxypropyl)-(2-naphthalen-1-ylethyl)amino] methyl}- pyrrolidine"-
4-thiol (compound 10) and;
(28,48)-2-{[(2-(4-Methoxyphenyl)methyl)-(2-naphthalen-1-ylethyl)amino] methyl}-
pyrrolidine-4-thiol (compound 11).

20 Preparation of Compound 9
A solution of starting material N-((2S,48)-4-BOCsulfanyl-pyrrolidin-2-yimethyl)-3-
methyl-N-(2-naphthalen-1-yl- ethyl)butyramide (6) (770 mg) in trifluoroacetic acid (40ml)
was stirred at ambient temperature for 10 minutes. The triflucroacetic acid was evaporated
under reduced pressure and the residue redissolved in diethyl ether (90 mt). Ethereal

25 HCKIM .10ml) was added and the resulting suspension centrifuged. The diethy! ether was
decanted off and more ether(90ml) added to the residue. This mixture was stirred for five
minutes and then recentrifuged. The washing/centrifuging procedure was rep&afed once
more and the resulting white solid dried under reduced pressure to give compound (9),
(600mg)

30 NMR. data in DMSOd6 d 0.6(2d. 6H), 0.95(d, 1H), 1.7(m. 3H), 2.15(m. 1H), 1.9(m, 1H),
3.0 to 3.85(m. 10h), 7.3 to 8.4(m, 7H), 8.9(br.s, 1H), 9.5(br.s, 1H) .
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added dropwi se. followed by N-nethyl norpholine (375 m. 3.4 mol). The

m xture was then allowed to warmto roomtenperature over 4 hours. The
resulting reaction mxture - was concentrated to 1/5 vol une and di | ut ed
with Et OAc(100 nlL). This solution was then 20 washed successi veB¥ h 1IN
citric acid (WOP7M6138 saturated NaHCH err](aq) (100 ni), watEr 6’“‘? 00 nli)
and brine (100 nL), dried over MgSO4, filtered and concentrated to a white
foam This was then purified by flash chromatography on 9385 Si 2, el uting
on a gradient of 50-75% Et OAc/ i - Hexane- 6l yi eld

(2S,4S), 4- BOCsul

{[3-(3, 4-dichl OM) ré"afcar bam)y("im%’(-%zC(%lgaI-r%7 710 6%et hyl } - pyrrolidine-I-carbo
xylic acid 25 aki WHeBI er (18( pFound G6MMHZI.NSBn 1.57 g (82%. [err]H
NVMR (CDCl[err],250MHZ) [err]1.5 (9H, s); 1.6-1.9 (1H, n); 2.55-2.75 (1H,

m; 3.2-3.6 (2H,mM; 3.65-3.9 (2H, mM; 4.1-4.25 (2H, m; 4.5-4.65 (4H,
M 5155, 35 ( Mkriddmadiio) Sl prepared dfoliswds. 687 (1K t, NH) 7.2 (11

dd); 7.4 (1H, d); 45 (1H, d); 7.55 (1H, t) 7.95 (1H, (1H,
d): 8.25 (1H, %)2S, ﬁ)%Eml-ﬂ—mCsslfamwvrr%@ ~qapbgplic 3¢ dzallalzezter(“( I 84g) in
(M+H) +. 566. 522. r]s: C
e % o ﬂ}chgr%aﬁme&@ﬁﬁ%qufﬁkig&f%ﬂo@é{ toNnfifutek to4 i@ b3 ]

PCT/ GB96/ 01810 naphthalen-1-ylethylamine (1.0g). sodium triacetoxyborohydride(1.36g) and3% powdered
Found C, 56.1; H,

6: N 6.6 . . a1 CO 8 .
deprot ected ( anaﬁ“ﬂﬂ’&@g f’f/‘}ea(g O in dighlorgmsihang ‘éﬁ‘%‘“‘é@?ﬁe%ﬂﬁ e, é&‘g%%[ ﬁ%‘? Ro
gi ve the desir edrgonafhd rémlf@fthaladdlﬁ&{ﬁas)compie&ﬁ%maioﬁwaSam@vea]:der:o
(cDCl[err]. 200|sz [err]1.2-1.6(10H m 25-2. 55 ‘ﬁ‘F

(1H. q); 10 smpbient wpiperggure mden{riﬂwﬂfmher 1§ hourss *(eﬂl?le ar iigyes "F'fét#dw

(1H, m NH) 7. 2off Jn'd’thcfﬂ)ate stlrreg vofﬂth@&lﬂmeg)aﬁ)ue&s‘kﬁdﬁﬂ'&cﬂﬁonatzs&&nﬁﬂlmo rhi) for:
7.9.8.05 (2H, m B.25 mz 5

Exanpl e 19 (see mh@niheltm)mlre was separated . the organic phase dned over magnes:um sulphate and
-applied to a silica flash column which was then eluted with 1.Ethyl acetate/Hexane(50:50),
2 Ethyl acetate/Hexane(80/20), 3.Ethyl acetate to give (2§,4S)-4-BOCsulfanyl-2[(2-
15 naphthalen-1-ylethylamino)-methyl]pyrrolidine-1-carboxylic acid allyl ester (2) (2.2 g)asa
colourless gum.
NMR data in CDCl;, d 1.5(s, 9H), 1.85(m, 1H), 2.5(m, 1H), 2.8(m. 1H), 3.0(m. 3H),
3.2(m, 3h), 3.7(m, 1H). 4.05(m, 2H), 4.55(d, 2H), 5.25(m, 2H). 5.9(m, 1H), 7.43(m, 4H),
7.7(d, 1H). 7.83(m, 1H). 8.05(m. 1H).
20 ' _
A mixtwre of compound (2)(1.2g), isovaleryl chloride(0.61g) and triethylamine(0.77g) in
dichloromethane(75ml) was stirred for 1hour at ambient temperature. The reaction mixture
was then applied to a silica flash colomn which was eluted with ethyl
acetate/hexane(20:80) to give compound(3) as a colourless gum (1.3g).
25
Tributyltin hydride(6.46g) was added dropwise over 5 minutes to a stirred mixture of
compound(3)(1.23g) and bis(triphenylphospliine)palladium(O) chloride(20 mg) in
dichloromethane(75ml). This mixture was stirred at ambient temperature for 30 minutes
and then applied to a silica flash column which was eluted with 1.Ethyl
. 30 acetate/Hexane(50:50). 2.Ethy! acetate. 3.Ethyl acetate/Methanol(S'S:S)'. The product

obtained was recolumned on an Isolute® C18(10g) column eluting with
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(25, 4S), 4-sul fanyl - 2-[ ( 3- net hoxycar bonyl - benzoyl am no) - met hyl | -
pyrrolidin-l-carboxylic acid allyl ester

(2S,4S), 4- BOCsul f anyl - 2-[ ( 3- met hoxycar bonyl - benzoyl am no) - 15

met hyl ] -pyrrolidin-1 -carboxylic acid allyl ester (19(a)), (300 ny, 0.63
mol ) was woowod1sed in TFA (5 nl) at roomtenperature untEK/GBIPISId The
reacti on m xture was concentrated and azeotroped with toluene (3 x 20
m.) to yield the desired product (19) as a col ourl ess vi scous gum 250
ng (105%. [err]H NI\/R (CDCil[err], 200M#B3-[err]1.6-1.85 (2H, m CH+SH)

2.55-2.85 (2H. . 3. 92 H 4. 65
(2H d): 5.15-5. ’“?osz%ég"eg’ﬁe S%mg(‘&ﬁe"%‘*‘wp‘gé(?)%i?é’%e5(°§d676§)‘3 )
n; 8.1-8.25(1hhpm6° 387(2H m Aromatic-H + M5 ( FAB)
mz 379 (M+H) +, 163. 25 Starting materi al (19(a)) was prepared
as follows. A suspension of isophthal i C aci d nononet hyl ester (conpound

18(a). Exanple 193¢0 [ and
DVF (10 drops) V\j.g%mtd%éé@)gl’z\njdﬁﬁoxa 13( or| gfsr ?ﬁgg §(nglg) Wnﬂ*%)
O[err] under3.GerHYm. 9Hm€25&15{m071{)m xture was allowed to warmto room
tenperature over 18 h. The resulting solution was concentrated and
azeotroped with toluene to give a crystalline 30 yellow solid. This was

t hen redi ssol veQréparatibh 6 abduad (50n) and added dropwi se to a
stirred solution of (2S,4S)-2- am nonet hyl 4- BOCsul f anyl - pyrol |i di ne-1
-carboxylic acid WO 97/ 06138

PCT/ GB96/ 01810 a (). .1. D6-
allyl ester (conp A%Oli?]n nof tgsnngg(aéenﬂ S’i" 3 éga g%ﬁoxg%l)nﬁoﬁaghﬂgr]% I
([err]Pr)2NEt 1q wlqhvilamumal&ayl} pmmymaoenqoucpmmr@rn {78(nag) imtrifluanoad@ticnder

argon. The reactl LWL U and
tirred for 16 HEURh el gl albigh el By T syt e BFLGIRAL i e
MgS err]. fil teemdveandda@edneeﬁtyr&%ﬂd alidthéresidok réatedwithodiéthyl Bthierg5 nﬂﬂs‘l‘h&aher
purified by flash

as decanted off and the residue dried under reduced pressure for 24 hours to give the
desired end product as a colourless gum (compound10)(70 mg).

15
NMR data (CDCl3) d 1.95(m, 4H), 2.05(m. 1H), 3.16-3.62(m. 10H), 3.29(s, 3H), 3.7(m.
1H), 4.15(m, 2H), 7.3-7.65(m, 4H), 7.68((d, 1H), 7.88(d, 1H), 7.98(d, 1H), 11.2(br.s, 2H).

Micro Analysis: %Theory C48.2. H5.13,N4.32
20 (2.5TFA.0.25H,0) %Found C48.5. H5.20, N4.40

Starting material (compound 7) was prepared as follows.

A solution of 4-methoxy-butyraldehyde(140mg) in dichloromethane(10 ml) was added
25 dropwise to a mixwre of compound (2)(250 mg), sodium triacetoxyborohydride(338 mg)
and 4A molecular sieves(1.0 g) in dichloromethane(30 ml) stirred under an argon
atmosphere at -20°. After the addition was completed (5 minutes) the reaction mixture was
allowed to warm to ambient temperature and stirred for 18 hours. The molecular sieves
were filtered off and the filtrate washed with saturated sodium bicarbonate solution(20 ml),
30 then brine and dried over magnesium sulphate. The solution was then applied to a silica
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5 chromat ography on 9385 SiJerr] eluting wwth a gradi ent of
25-50%t OAc/ i - Hexane to yield the desired starting material (19(a)) as
a pale yellow, viscous oil: 1.81 g (60% . [err]H NVMR (CDCl[ err], 200VHZ)
[err] 1.5 (9H. s); 1.65-1.9 (1H n); 2.55-2.8 (IH mM; 3.3 (1H, 0q);
3.4-3.65 (1H WQ9766B- 3.9 (2H, n); 3.95 (3H s); 4.054.35 ( PET/GHIS/OIBIG- 4. 7

(2H. M ; 5.15-5.4 (2H. m; 5.8-6.1 (1H m; 7.52 (1H t); 8.02 (1H, dd);
8.15 (1H dd): 8.25-8.5 (1H, 10 bs. NH); 8.55 (IH bs). M5 (FAB) mz
479 (MtH) +, 423. 163. Anal . Calcd for Cl-ér]Herr]Nerr](err]S: C

57.7; H 6.32 N:ollﬁmﬁ §nd eluted &'9}1' @ﬂyﬁbeétZ/hgtanEbSOgOﬁo gJN)e a5clle gum. %§m§&‘u%'&8§)&63 0

(see Schene 20)

N- ([ 2S, 4S], 4- sulthghyl - pyrrolidi n-2yl - met hyl ) - 3- phenoxv- benzam de

3- Phenoxybenzoi ¢ acid was coupled with (2S, 4S)-2-am nonet hyl - 4-

BOCsul fanyl - pyrol l'idine-|-carboxylic acid allyl ester (conpound (15(b)),
Exanpl e 15), 20 Eerhpounsh %@%ﬁ&umm%%m)lm&@m&Me preparation of

N-al | yl oxycarbonyl group and renoval of the BOC group (anal ogously to
the equi val ent> St0BP8UWRO)EXanpl e 15) to give the desired product 20.

NVR CDC1 7 I Add- . 1¢iad

3. 69- 3. 9[7er "l E %mn% i“gz@%ﬁ? 1'_%%5’? 213?'52%-8%5" ?ﬂéﬁ%ﬁ]]z%g’gnla'ﬁ %:‘3)"‘,34““'
7.23-7.45 25 ( 57HoKR.15m3.56m At 3.6¥n, 1K), 328{81km. 7BI). 7. 68 (1H, t), 8.02-8.29
(IH, 2t), 9.02-9.29 (1H 2bs). +ether. Anal ysis requires for

Cerr]Herr]Nerr]Jerr]S.H C=47.33, H=4.6, N=6.13; Found C=47.8, H=4.5.
N=6. 1 (Prpardiinh 48 d(1

. (Propardlioh 38 Comr
PCT/ GB96/ 01818
Exanple 21 (s & Schene 21)

Compound(11) was synthesised from starting material (28,48)-2-{[(2-(4-
methoxyphenyl)methyl}-(2-naphthalen-1-ylethyl)amino]methyl}- pyrrolidine-4-BOCthiol
(compound 8) by the method described for the equivalent step in preparation of

-57 -

compound(10).
15

NMR data (CDCL;) d 1.9(m, 1H), 2.05(m, 1H), 2.3(m, 1H), 3.1-3.8(m. 8H). 3.82(s, 3H).
4.25(m, 3H). 6.96(d, 2H), 7.42(m. 6H), 7.83(m, 3H).

Micro Analysis: %Theory C55.7.HS.77. N4.06
20 (2TFA. 0.75diethyl ether) %Found C56.0, HS.40. N4.50

The starting material for compound(11) was prepared as follows;

A mixture of compound(2) (200mg), p-methoxybenzyl chloride(133 mg), saturated

3% ]
W

aqueous sodium bicarbonate(5Sml) and dichloromethane(20ml) was stirred at ambient

temperature for 24 hours. The layers were separated and the organic layer dried. applied to

a silica flash column which was then eluted with ethyl acetate/hexane(80:20) to give

. (28.45)-1-allyloxycarbonyl-2-{[(2-(4-methoxyphenyl)methyl)-(2-naphthalen-1-
ylethyl)amino}methyl}- pyrrolidine-4-BOCthiol compound(5) as a colourless gum(140

. 30 mg).
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5-{([2S, 49], 1-al | yl oxycar bonyl - 4-sul fanyl - pyrrolidin-2yl - net hyl ) -

car banoyl } -i sophthalic acid di nethyl ester 5 _

Benzene- 1. 3. 5-tricarboxylic acid dinethyl ester was coupled to

(2S. 4S) - 2- am nonet hyl - 4- BOCsul f anvl - pyrol i di ne-1-carboxylic acid allyl

est er (conpeoetiosqdss( b)), Exanple 15), foll owed by renopval PGIVGRIGEIROC
group (anal ogously to the equivalent steps in Exanple 15) to give the
desired product 21. NVR CDCl[err] [err] 1.67 (1H m, 1.75 (1H d),

2.66-2.89 (3H n), 3.21 10 (IH q), 3.27-3.3%¢IH m, 3.5 (1H m. 3.9

(2H. bs), 3.97 ((ﬁjﬂms 7 3 2ro% H.

m. 5.88-6.06 (1H g f%]g&ﬂﬁzl %Sg%bhbgjé’(’ﬁ » g >(n. (1%;'/35%15?‘“ (‘i'ﬁslées

for Clerr]Herr] &Hé.r‘tﬂ(ﬁi 4H). ]SSS(x“n 213, SQmHlHBﬁBé(nII\BH),G 3(kﬁ,6}Bob7udmC2H).54. 9 H=

5.6 N=5.75 15 Exanpl e 22 (see Schene 22)

(25)-2-{3-[([2S, 45] 4-sul fanyl -pyrrolidin-2-yl-nmethyl)-am no]-benzoyl -am no
-4- met hyl sqhé aekited by |

(25)-2-{3-[ ([ 2S, 4S] - 4- BOCsul gﬁﬁ%ﬁbrﬂrmoé a1fh)) 538 Syrihesised from compougd(5) by the

benzoyl ami no} - 4- ﬁﬁ@hgmwwmwmm(ﬁhﬁomwOQOnQﬁ)( 22g) was

deprot ect ed as_f e equivalent step in Exanple 15) to

yield the desi re%ngg%?ggﬁﬁt e QZé{I [err]H NMR

(CDCl[err]+CD[err]COOD)[err]1.7-1.9(1 HmM; 2. 0-2. 4( 6H+CH3COOH. M

2.5-2.8(3h 3.23(| h 45:3. 7(2H, M) : 3. 7-3. 9(4H, ) ; 3. 95- 4. 15( 1H, n) ;
4. 8- 4. 9(5(1HMn') 5&%‘%%‘“5‘% E‘d’“’sﬂg 13(3(2H.rr)n');7. 23( 1|(4,t).m) VB (Es(P) rﬂmz
3

98 (MtH) +. 235. Prepaiidn éfal cd for
derr] [err]N[errgqer l\%l,g.[ne”] 25TFA: C. 45. 6; H. 5. 27; Found C, 45. 2;
H 5 3N 7.4 Hoakt ar #iMethylN-¢aaphthajend] mﬂwl)eliseﬁ?éd‘%swl@mlamohdln-z-

yimethyl)-butanamide (compound 23);
b) N-(naphthalen-1-ylmethyl)-N-([2S,4S}-4-sulfanylpyrrolidin-2-ylmethyl)-
pentanamide (compound 24);
9] N-(naphthalen-1-ylmethyl)-N-([2S,4S}-4-sulfanylpyrrolidin-2-ylmethyl)-2-
15 (pyridin-3-yl)-acetamide (compound 27);
d) 3-Methyl-N-(naphthalen-1-ylmethyl)-N-([2S,4S]-4-sulfanylpyrrolidin-2-
Yimethyl)-pentanamide (compound 25);
e) 3-Methoxy-N-(naphthalen-1-ylmethyl)-N-([28,4S]-4-sulfanylpyrrolidin-2-
yimethyl)-propanamide (compound 26) and; |
20 ) (28,48)-2-[{N-(4-methoxybenzyl)- N-(naphthalen-1-ylmethyl)-amino}-methyl]-
pyrrolidine-4-thiol (compound 54).

a)  Preparation of Compound 23
A solution of starting material 3-methyl-N-(naphthalen-1-ylmethyl)-N-({28,4S}4-

25 BOCsulfanyl- pyrrolidin-2-ylmethyl)-butanamide (compound(18)) (187mg) in

trifluoroacetic gcid (10ml) was stirred at ambient temperature for 5 minutes.The

trifluoroacetic acid was evaporated under reduced pressure and the resulting residue was

redissolved in ethyl acetate (Sml). A solution of hydrogen chloride (2ml/1.0M) was added

to the solution followed by diethylether (Sml). The mixture was centrifuged, the solvent
30 decanted off and the residue was washed with more diethylether (2x15mi) and dried to give

the hydrochloride salt of compound(23) as an off-white solid (43mg).
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WD 97/ 06138
PCT/ GB96/ 01810 - 58 - i)
Preparation of (2S,4S), 4- BOCsuI fanyl - 2- f or nyl -pyrrol i di ne-1-carboxylic acid

allyl ester (22b) TPAP (5.5ng, 0. 0156mmmol ) was added to a stirred
m xture of 5 wo097/06138 PCT/GB96/01810

(2S,4S), 4- BOCsul f anyl - 2- hydr oxynet hyl - pyrrol i di ne-1-carboxylic acid allyl
ester (22a) (100ng. 0. 31nmol ) and NVM O (56ng. 0. 478mmol ) in
CHerr]C[err](2.On) and CH3CN (100[ er-6pL) containing dried powdered
4Nl err] nol ecul ar sieve(200ng). The reaction m xture was |left to stir
for Ih then concentrated to dryness. This was then purified by flash

chr omat ogr aphy om. ﬁtmaﬁmmm@masBm@H&wam)ums(nﬁimzmoxm/.v,mjw 50% 10
Et OAc/i - Hexane to give c as a_col our 8 (3 79 .
[err] NVR (CDOl [ ef 7? wg&mfl&)fﬂ&a%(m ﬁ@gﬁzwyn 5387 88110 ST S

2.0-2.25(1H m) : 27 4R ZEB(Ob 5?19109 s39(1 H m;3.75-3.9(1 H m;
3.9-4.1(1 Hm 1H zH 5.15-5.4(2H :
575685(1Hrr§ 94(1Hg@H§ I\/S(CI;T{{?HZ 316(§/HrH)+ 260m216 15
i) P ti .
I(IZ)S) , ;?F?g?a%pzo%céﬂmyjm ani noj T$°?F§tvhy?%7 fl'grytN%a?yri c acid nmethyl ester

(22e) 3-Ni t (DHORMZO) aci d Rodrd%( 609, H18. 9Newl ) was coupled with
L- net hi oni ne net hyl ester 20 hydrochl oride (2.6g.13mml) according to the

met hod used to synthe5|se conmpound 18a. to give

2S9),2-[(3-nit ric acid methyl ester
oy 2oL T e oMo y

(CDCl[err],2008Hz) [err] 2. 05-2. 45(5H, m; 2. 63(2H,t); 3. 82(3Hs); 4. 96(1HMW; 25
313 (Wb o 25, 2Asoten oSS d Bl Coulhin pyrietie saptprpli eidald do;
H 5. 16; N, 8. 97 (coﬁ@btﬂﬂ (6) B0 1gink], )Fm ammm%n&thanaéb ml.) was added dforbisd to@dstirred
solution of 22d (500 1.62nmol) MeOH(10nL) was treated
mixture of of l-naphthalenemethylamme (1.71g),4A molecular sieves(12grms) and
sodium triacetoxyborohydride(2.3grms) in dichloromethane (200ml) under an argon
15 armosphere at -20°. The mixture was stirred for a further 30 minutes at -20°C and then
allowed to warm to ambient temperature and stirred for a further 16 hours. The mixture
was filtered and washed with aqueous sodium bicarbonate solution (2x200ml),the organic
phase further washed with water (200ml), separated, dried over magnesium sulphate and
purified by column chromatography, using ethyl acetate/hexane (30:70) as eluent to give
20 (28,4S)-2-{[naphthalen-1-ylmethyl}-amino)-methyl}-4-BOCsulfanyi- pyrrolidine-1-
carboxylic acid allyl ester (compound(12)) as a pale yellow oil (2.09g).

N.M.R. data (CDCl;) & 1.50(s,9H), 1.55(m,1H), 1.90(m,1H), 2.50(m,1H), 2.90(m,1H),
3.05(m,1H). 3.20(m, 1H), 3.68(m, 1H), 4.08(m,2H). 4.23(s,2H). 4.55(d,2H), 5.20(m,2H).
5.90(m,1H), 7.47(m,4H), 7.77(m.1H), 7.86(m.1H), 8.13(m,1H).

D
(¥ ]

A mixture of compound(12) (507mg), triethylamine(0.3 ml) and isovaleryl

. chloride(o.27lml) in dichloromethane (30ml) was stirred at ambient temperature for 1.5
hours and thé_n applied directly to a silica flash column. This was eluted with ethyl

. 30 acetaté/hexane (25:75) and ethylacetate/hexane(35:65) to give 3-Methyl-N-(naphthalen-1-
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portionwi se with decol ourising charcoal (50ng), and iron IIl chloride
hexahydr at e WO 97/ 06138

PCT/ GB96/ 01810 - 59 -

(7mg, 0. 026mmol ). N, N-Di net hyl hydrazine (1.5nL. 19.8mvl) was then added

dr opwi se anwotshves1sesul t i ng suspensi on was heated to ref| uRCI/GBIPI§G: 5|

of 18h. The reaction m xture was then concentrated to dryness and the
residues purified by flash chromatography on Sigerr] (Varian Mega Bond
El ut Colum) eluting with 50%t QAc/i - Hexane.66Rr oduct 5 fractions were then

Thi's ves then triroeapRiRRa LA ARt SR K B R B 1O
was col | ect ed bybutanatide (carhponnd(dB)) asls genl(436migy (81. 2% [ err] HNVR

(CDCl[err],250vHz) [err]2.0-2.4(5H m:2..5-2.65(2H, m;3.8(3H.s):4.9(1H m:
6. 75-6. 95(2H. m Ar HHCONH) ; 7. 05-7. 3(3H. m. 10 M5 (ESP) nfz283 ( MtH)

. 251.235.223.  NMIR. dath3DMEC-86. 373°K) § 0.90(m.6HD. 1.45(s.9H). 1.78(m.1H). 2.18(m.3H).
Cerr]Herr]Nerr]Of[er rﬁ: C. 55. 3: H. 6.)43: N(.ng'QZ) Eour)ld C.(IgS.I-%H. 6.%. N.)9. 8

iii) Preparati §n280(nmePH). 35354, 1504 3:4500d F).Gnt0fm2iN . 08¢ 1 16 28(na. 1 HY théd(n).2Hhd
22b (54ngy.0.17 L) i 2 < i

nol ecul ar si evggIg (1 Q%@gﬁg% ’{@;yrbg(sdt} %’g&éégégﬁss%%ﬁmgwﬁgf fsﬁﬁaﬂgjgi
roomtenperature for Ih. Acetic acid (10[err]L) and sodi um

cyanobor ohydri de(17nyg,.0, 2 I re thep,added and. the feactio L Xt ur
was left to s&f‘?“r&t}? hl%&tﬁr’ﬁvﬁw flrgpisgto W&“F%ﬁé?mﬂm}ﬁ?lé%@é "%’35
then partiti onedpRatiNRANpKpEA M@ ERchlondds.8 alg) irdiStlodmelhbdeqt 6rhl) aThd SONL) .
The aqueous phase was then washed wi th Et OAc(50nL) and the conbi ned

organi cs dri edOobpumpaestinedia; arabient remperature psler ahargen amosnbers forgi0anipptesand
Bond £l ut Gor urm e fiied by & nahdofih SRR BRI i o Stofibd 102
(2S) - 2-{3-[ ([ 2S, 45}50) ared (2y Erhy}ecetnisoThe pretiuB@Btairietl avay recplpmmed ordanisclug®-C18

(10g) column. eluting with methanol/water (1) (70:30), (2)(75:25) and (3)(80:20) to give

the desired starting material (compound(18)) as a gum (197mg).

15

N.M.R. data (DMS0-d6,373°.K) & 0.90(m.6H), 1.45(m.5H), 1.60(m,1H), 1.68(m.2H),

2.12(m,2H), 2.25(d,2H), 2.40(m,1H), 2.60-3.85(m,8H), 5.14(s.2H), 7.20(d,1 H),

7.50(m,3H). 7.83(m,1H), 7.93(m, 1H). 8.03(m,1H).

20 b)  Preparation of Compound 24
Compound(24) was synthesised by the same procedure used for compound(23) but
substituting appropriate compounds as indicated in Scheme 31.
Compound 24:
N.M.R. data (DMSO-d6) & 0.85(m.3H), 1.15-1.75(m.5H). 2.28(t,2H), 3.10(m,1H), 3.33-
25 3.95(m,6H), 5.18(m,2H), 7.20(2d,1H). 7.55(m,3H), 7.85(d,1H), 8.00(m.2H), 8.95-

9.90(2br.s.2H)
Micro Analysis : %Theory C62.7, H7.52, N6.97
(1HC1 ,0.5H,0) -~ %Found C62.5,H7.80, N6.8
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met hyl ) - am no] - benzoyl - am no} - 4- met hyl sul fanyl -butvric acid nethyl ester

(22f) as a col ourl ess gum 60. 1ny(60.3%. 1H NVR (CDO [err], 200VHZ)
[err]1.45(9H.s,[err]Bu); 1.7-1.9(1H m; 2.0-2.4(5H m; 2. 45 2 7(3H, mM;
3.1 -3.35(2H, mM; 3.4-3.6(1H n); 3.6-3.85(4H m; 4043(2H

4.6(2H m; 4. VAYWBIPIH m); 5.15-5.4(2H. m); 5.8-6.1(1H m S‘EW"H‘)"’
6.5-7.3(5H m. M5 (ESP) . mz 582 (M+H)+, 482. VO 97/ 06138

PCT/ GB96/ 01810 -60 -

Compound 22f was deprotected (anal ogously a$’for the equivalent step in

Exanple 15) to Aéﬁ"‘ﬁuﬂ esired starting material 229 in 64%yiel d.
[err]H NMR (CDC gdfer @[l rr]0) [err]1.15-1.95 (10H. n);

1. 95- 2. 15( 4H. m SNEMIR. data (CDQ;)15 (908531, In)2-2. P(BESHD. B4&(EOH). 2.28(B3HRH, t ) ;

2.75-2.95(1H. m; 9 3. 55-3. 7(1H.
3. 78(3H. s(COVtr?) 2%“‘ S'Tﬁ«#‘%%%fg%%)ﬁ%‘ms“ﬁ ;‘g@&@s@ ¥ : 7. 2E| Htrr;
M5 (ESP) niz 498 (M+H) +. 398. Anal . Cal cd for

C[errlH[err]N[gr ]CIerr S[err]OSSCH[err]Cl[err] C 53.2;H 6.82.N,7.97
Found C.53.5: H 7<qmpgund Exanpl e 23 (see Schene 30) Preparati on

of NMRdataD -d6,373°K) & 0.84(m.3H), 1.30(m 3H). 1.45(s.9H). 1.5
N-((2S,4S))-4-sul fanyl - p§/r1\rdg gl"’n32K)I nmet rgmljs )3 (my)-N- (5 n?i ht:flm'?en 1l-y

- et hyl ) but y? %ﬁmﬁéﬂ(%%ﬂ@dbﬁd 45(m. 5113 5.10(m.2H). 7.25(d.1H). 750(m 3H) 7.80(d.1H).

(2S,49)-2-[[(3- W%&&%;Q%%’)%Z napht hal en- 1-yl et hyl ) am no] net hyl } -

pyrrolidine- und 10) and;
(2S,4S)-2-{[(2-(4- Met hoxyphenyl ) net hyl ) - ( 2- napht hal en-1 -yl et hyl ) am no]

gt hyl } - %ré)ol [ qi ne- 4-th'! ol (%‘(l)ﬁgound 11). 20 Preparation of
npound 9
Compound(27) was synthesised. in the same manner as the equivalent step for
compound(23), from starting material N-(naphthalen-1-ylmethyl)-N-([2S,45])-4-
- BOCsulfanylpyrrolidin-2-ylmethyl)-2-(pyridin-3-yl)-acetamide (compound(22)).

15 Compound(27):
N.M.R. data (DMSO-d6) & 1.70(m.1H), 2.50(m,1H), 3.14(m,1H), 3.28-5.10(m.7H),
5.35(m.2H). 7.20-9.00{m,11H), 9.20(br.s,1H), 10.05-10.50(2br.s,1H)
Micro Analysis : %Theory C55.10, H6.60, N7.97
(2ZHCL2.25H,0. 0.3 diethyl ether) =~ %Found (C54.80. H6.10, N7.60
20
Starting material (compound(22)) was synthesised as follows.
A mixture of compound(12)(345mg), 4-dimethylamino-pyridine(305mg), 3-pyridylacetic
acid hydrochloride(262mg) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride(348mg) in dichloromethane (30mi) was stirred at ambient temperature,
25 under an argon atmosphere, for 16hours.The mixture was then purified by silica flash
-column chromatography, eluting with ethyl acetate/hexane(75:25) and then ethyl acetate to
give N-(naphthalen-1-ylmethyl)-N-([2S,48]-1-allyloxycarbonyl-4-BOCsulfanylpyrrolidin-
2-ylmethyl)-2-(pyridin-3-yl)-acetamide (compound(17)) as a colourless gum (394mg).

SUBSTITUTE SHEET (RULE 26)



A solution of starting materi al

N-((2S, 4S)-4-BCCsul fanyl -pyrrolidin-2-yl nethyl)-3-

met hyl - N- (2- napht hal en-1-yl - ethyl)butyram de (6) (770 ng) in
trifluoroacetic acid (40m) was stirred at anbient tenperature for 10
m nut es. The twofa70638aceti c aci d was evapor at ed under r BGTEBIIBESSUr e
and the residue redissolved in diethyl ether (90 m). Ethereal 25 HCO (1M
.10m) was added and the resulting suspension centrifuged. The diethyl

et her was decanted off and nore ether (9068 added to the residue. This
m xture was stiry hve m nutes and then recentrifuged. The
washi ng/ centri fué'?’%lé’i)%?d(gygdure was repeated once nore and the resulting

white solid dri eiN.MRlektar(BMSE:db. 373°IE)UB el .466s,9H ) &.78@yHHURSO(EOIH). 3.17(q(16DONY)

20 551 1 0 Sl S i o

9.5(br.s, 1H) . 725m2H).W2384H0.61%m 2H). 7.58(m.1H). 7.82(d.1H). 7.95(m.2H), 8.40(d.2H).
PCT/ GB96/ 01810 ( KAk )- 7.58(m.1H). 7.82(d.1H). 7.95(m.2H), 8.40(d.2H)

M cro Anal ysis:3 %Fheory C64.9. H7.7. N6.9 (1.00 HCl) %-ound
C64.7. H7.9. N6. & j L al: .

(25,49 2. For ny 1585 Frpne BB abiinedor B R BUARRLE R inchls o Khppoudy
(1.84 g) in @B ctht desiredstivtingenBridl Y conspound{22)) wds sypthiesised droar cohdpound(ll)es t o
a mxture of 2- napht hal en- 1-yl et hyl ami ne (1.0g). sodium

triacet oxyborohydri de(l.36g) and 4A powdered nol ecul ar sieve (3.0 g) in
di chl oronet hane (Cbafpabnd(zxol ed to -20 C. and stirred under an ar gon

atnosphere. After the addition was conplete the reaction was allowed to
S

warmto 10 anbi%er-M-Bngats IMIQ-d6T35KD & bASESH).2-38(m 1 Hb 2558 406m 0. The

nmol ecul ar si eves h | [ tirred wth

sat ur at ed aqueoug\&?grg?ngﬁ%iggﬁ'?g%géﬁogﬁgﬁ lrjﬁdéﬂ?{lgoé%%%r 5 m nut es. The
m xture was separated, the organi c phase dried over magnesi um sul phate and
applied to a siliga f bagh.cal L Wi as then eluted with 1. Ethyl

acet at e/ Hexane(5(51. 50) 7  Z-EUtnyr acetat e/ Hexane(80/20), 3.Ethyl acetate
to give (2S,4S)-4-BCCsul fanyl -2[(2- 15

(o D2 e o o 52 oA ) WS byickiB el mpoiands 7513280 20 &% iimseafiesVin ™" ©"

same manner as the equivalent steps for synthesis of compound (27) (see Scheme 31).

Compound(25):
N.MR. data (DMSO-d6) & 0.80(m.6H), 0.95-4.80(m,14H), 5.18(m,2H), 7.08(d,1H),
20 7.55(m,3H). 7.95(m.3H). 8.90-10.15(2br.d.2H).
Micro Analysis : %Theory C59.1, H7.30, N6.27
(2HCl, 0.2H,0) %Found C59.1, H6.90, N5.9

‘Compound(15):

N.M.R. data (DMS0-d6. 373°.K) & 0.85(m,6H), 1.15(m,1H), 1.35(m.1H), 1.45(s,9H).
1.75(m,1H), 1.90(m,1H). 2.17(m,1H), 2.30(m,1H), 2.50(m,1H), 3.15(q,1H), 3.45(m,1H),
3.70(m.2H), 4.03(q,1H). 4.20(m,1H), 4.44(d,2H), 5.10(m,4H), 5.80(m,1H), 7.20(d,1H),
7.50(m,3H). 7.80(d,1H), 7.90(m,1H), 8.00(m,1H).

(A8
wn
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col ourl ess gum NVR data in CDCl[err], d 1.5(s, 9H), 1.85(m 1H),

2.5(m 1H, 2.8(m 1H), 3.0(m 3H), 3.2(m 3h), 3.7(m 1H). 4.05(m
2H), 4.55(d, 2H), 5.25(m 2H). 5.9(m 1H), 7.43(m 4H), 7.7(d, 1H).
7.83(m 1H). 8.05(m 1H). 20 A m xture of conpound (2)(1.29),

i soval eryl chmwQ9@e613®. 61g) and triethyl amine(0.77g) in PCT/GB96/01810

di chl oronet hane(75nl) was stirred for |hour at anbient tenperature. The
reaction m xture was then applied to a silica flash col onm whi ch was
eluted with ethyl acet at e/ hexane(20: 80y62 0 gi ve conpound(3) as a

col ourl ess gum ig&td(ﬁ Tributyltin hydride(6.46g) was added dropw se
over 5 mnutes to ‘ed m xture of conpound(3) (1. 23g) and

bi s(triphenyl phoNMRWabMSOdeBfB)" K()hbcxnstdﬂ(@ lmImBBI) 1.45(s,9H). 1.93(m.1H).

di chl or onet haneén% 1)% Thi s mxture st ent terrperature for
30 minutes (rpREN 3406m-68) Srlé(ra%lb I"'r:’v;séfl *ma'éﬁo(ﬁhﬂlﬁn?rsqm#gpr Tmd Byt ed
wth 1 .Ethyl 34 qﬂgat e/ Hexane(50: 50). 2. Ethyl acetate. 3. Ethyl

acet ate/ Met hanol (95 5) The product obt ai ned was recol umed on an

| sol ute C18(1@g) col um el uti ng with WD 97/ 06138

PCT/ GB96/ 01810

. -62 -
met hanol/vvater(gb ZOWWWMH al conmpound (6) as a white

solid (769 ny), Compowmpl(2636fassynthesised usinibinp@inds (mﬁcﬁllrds)mdnﬁdﬁ(eﬁdnhﬁm :

7 268, 35(m  7rpme matnepgsshe Caubaln s G Tt L rround(2] e Seheme ST

10 Compound(26): .
N.MR. data (DMSO-d6) & 1.70(m.1H). 2.40-4.15(m,14H), 5.20(m.2H). 7.20(2d.1H).
7.55(m.3H). 7.85(m.1H). 8.00(m.2H). 9.05-10.25(2br.d.2H).
Micro Analysis : %Theory  C59.5. H6.99. N6.93.

, (2HCL. 0.2H,0) %Found  C59.3, H7.30, N6.70

15
Compound(16):
N.M.R. data (DMSO-d6,373°K) 3 1.45(s.9hH). 1.78(m,1H), 2.40-3.80(m,12H),
4.00(m.1H), 4.20(m,1H), 4.45(m,2H), 5.10(m,4H), 5.80(m,1H), 7.20(d,1H), 7.45(t.1H),
7.50(m.2H). 7.80(d.1H). 7.90(m. 1H), 8.00(m.1H).

20
Compound(21):
N.M.R. data (DMSO-d6, 373°.K) & 1.30(m,1H), 1.48(s,9H), 2.30(m,1H), 2.56-
3.70(m,14H), 5.15(m,2H), 7.30(d,1H), 7.47(t.1H), 7.53(m,2H), 7.83(d,1H), 7.94(m,1H),
8.05(m,1H).

f)  Preparation of Compound(54)

A mixture of starting material (28,48)-2-[ {N-(4-methoxybenzyl)- N-(naphthalen-1-

ylmethyl)-amino }-methyl]-pyrrolidine-4-BOCthiol (compound(53))(100mg) and

trifluoroacetic acid(Sml) was stirred at ambient temperature for 1 hour. The trifluoroacetic
- 30 acid was removed under reduced pressure and the residue coevaporated with diethylether to

give compound(54) as a colourless gum (83 mg).
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A solution of starting materi al

(2S,4S)-2-{[ (3-met hoxypropyl)-(2-napht hal en-1- 10 yl et hyl ) am no] net hyl } -
pyrrolidine-4-BCCthiol (compound 7) (78 mg) in trifluoroacetic aci d(5
M) was stirred at anbient tenperature for 30 mnutes. The trifluoroacetic
acid was r eNY¥P6IA8der reduced pressure and the residue t PEX(CEIPISEH

diethyl ether(5 m ). The ether was decanted off and the residue dried
under reduced pressure for 24 hours to give the desired end product as a
col ourl ess gum (conpound! 0) (70 ny). NMZWata (CDCl[err]) d 1.95(m

4H) , 205(m 1H) ; : : va e 5

29, 7 37, 65(m "I e 1CpETd iRy 7Y Lodulyfl 2.4 b s i
2H) . M cro Ar2bd.\185).53.35(m. 2H). 3.85(s. 30y e24s.\2 HIAB6(2d. 2HD,. 6195(d. I98) 3R4(22H).
(2.5TFA. 0. 25H er. ;&O)4 9 und C48.5. H5.20. M. 40 Starting

mat eri al (corrpou %Z B’?‘gﬁgr ed as foll ows. A sol ution of

4- met hoxy- but yr al dehyde( 140ng) in dichloronethane(10 m) was added 25

dropwi se to a mixture of conpound (2)(250 nmg), sodium
tri acet oxybor oRy MiFrecmmissisiy) and 4A YBheasyGS2.0sHE4ANI9D g) in

di chl ororrethane(3 ﬁgA%the?gq er an %gm tﬁrp@on@r at -20. After

the addition was conpl éete nates) t e reac |on mxfure was al | owed
to warmto anbi ent terrperature and stirred for 18 hours. The nol ecul ar

Si eves were fikter off nd the filtragte washed with saturated sodi um
bi car bonat e sol utiof %Pﬁ@ﬁeﬁﬁ{? O%Hd dried over nagnesium

ISD % /p ggg g/ oIg ios OlAlinixie wﬁé‘onipbﬁﬂ( 12240 fg), dinsthyifolrth&Mde(20 ml), anh¥&@o8y pAI3RE
col um and el ut%e82rRPaase(3 me) mﬁéﬂ%ﬁ%k@%ﬁ?@?@?@@“ﬂbﬁjﬁ@éﬂbﬁﬂ pgmdegmgon

conmpound(4) (260 atmosphere for 4 hours. The solvent was removed under reduced pressure and the residue
purified by column chromatography eluting with ethyl acetate/hexane(20:80) to give a
colourless gum (28,48)-1-allyloxycarbonyl-2-[ {N-(4-methoxybenzyl)- N-(naphthalen-1-
yimethyl)-amino }-methyl]-pyrrolidine-4-BOCthiol (compound(52)) (213 mg).
15 NMR data {(CDCl;) d 1.45(s, 9H), 2.15(m. 1H), 2.5(m. 1H), 2.8(m, 1H), 3.05(m, 1H),
3.5(m. 2H), 3.8(br.s. 7H), 3.9(m, 1H), 4.2(m, 1H), 4.6(s, 2H), 5.25(m. 2H), 5.9(m, 1H),
6.85(d, 2H), 7.2(d, 2H), 7.4(m, 4H), 7.8(2d. 2H), 8.1(d, 1H).

Tributyltin hydride(0.77ml) was added to a mixture of compound(52) and bis(triphenyl

20 phosphine) palladium (O) chloride(2 mg) in dichloromethane(10 ml). The solution was
stirred at ambient temperature for 30 minutes.A second portion of tributyltin hydride(0.335
ml) and bis(triphenylphosphine) palladium (O} chloride(2 mg) were added and the stirring
was continued for a further 30 minutes. The mixture was applied directly to a silica flash
column which was eluted with ethyl acetate/hexane(25:75),(50:50) and finally ethyl

25 acetate. The product obtained was further purified by reverse phase HPLC on a C18
column eluting with water/methanol/TFA(20:80:0.2) to give the desired starting material

(compound(53)) as a colourless gum, (168 mg.) -

NMR data (CDCly) d 1.45(s, 9H). 1.55(m, 1H), 2.0(m. 1H), 2.5(m, 1H), 3.1(d. 1H),
30 3.4(m, 3H), 3.6(t, 1H). 3.8(s, 3H), 4.1(2d, 2H), 4.4(d, 1H). 4.6(d. 1H). 6.95(d, 2H).m 7.4(d,
2H). 7.5(m. 4H). 7.9%m. 3H).
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ny) . Compound(7) was synt hesi sed from conpound(4) anal ogously to the

preparation of 5 conpound(6). NVR data (CDCl[err]) d 1.35(m IH).
1.48(s. 9H). 1.74(m 2H). 2.3 1(m 1H). 2.42-3.1(m 7H). 3.15-3.5(m
9H). 3.65(m 1H), 7.28-8.1(m 7H). Preparation of Conmpound(11) 10

Conmpound( 11) wes7/#yast hesi sed from starting material (2S, 4SPCI/GBI¢/OMASIV, -
nmet hoxyphenyl ) net hyl ) - ( 2- napht hal en- 1- yl et hyl ) am no] net hyl } -

pyrrolidi ne-4-BOCt hi ol (conpound 8) by the nethod described for the
equi val ent step in preparation of conpoufit¢l 0). 15 NMVR dat a

CDCl d 1. 2.05(m 1 3 ,3-8(m 8H), 3.82(s,
gH). [er£11.)25(m @%QA’%“%%SM 2I(—|)m I%E‘FW% ]];gé%?‘ﬁf% (m H)Mcro (s

Anal ysi s: (2TFA) Y heoryFotnb. 6550-15{57371‘1@[;\14906 20 (2TFA.
0. 75di et hyl et her) %-ound C56.0, H5.40. N4.50 The starting

material for conpound(l1) was prepared as foll ows; A m xture of

conpound(2) (20 - t(%ﬁ ¥y chloride(133 ny), saturated 25 aqueous
sodi um bi car bonate an I chl oronet hane(20m ) was stirred at anbi ent
t enperature fof Prtpiratiosof The | ayers were separated and the organi c | ayer

dried, applied t8’8 2 0}&,@)5[@!& h%?nhapﬁallavem-y ﬁfnﬁ)—%%hvtl %Jltpvrro ltnp ethyl

acet at e/ hexane(
(2S, 4S) - 1-al | yl osyfipsuR@B§)and- { [ ( 2- (4- met hoxyphenyl ) net hyl ) (2- napht hal en-1 -

é L ﬁ{ 234’ l)) gg‘ ﬂg% oY Nl hibalend gl N GAR) A-salfany pyrroliin- 3yt methy s O-' ! €S

methylbutanamlde {compound 37).

10
Preparation of Compound 36
A mixwre of starting material (28,4S)-2[(N-methyinaphthalen-1-ylamino)-methyl}-4-
BOCsulfanylpyrrolidine (compound (34)) (110 mg)-and trifluoroacetic acid (5 ml) was
stirred at ambient temperature for 1 hour. The trifluoroacetic acid was removed under

15 reduced pressure and the residue dried under high vacuum to give compound(36) as a

colourless gum(110 mg).

N.MR. data (CDCl;) 8 1.7 (m,1H), 1.9 (d.1H), 2.6 (m,1H), 2.95 (s.3H). 3.1 (2d,1H), 3.5
(m,1H). 3.65 (m.3H), 4.05 (m.1H), 7.0 (br. s.1H). 7.4 (t.1H), 7.55 (m.3H), 7.7 (d.1H), 7.85
20 (m.iH), 8.2 (m.1H).

Micro Analysis: %Found C 45.5. H4.2, N5.0
(2.0TFA. 1.0H,0) %Theory C 46.3, H4.67.N 54

25 The starting material for compound(36) was prepared as follows;

A mixture of (28,48)-2-formyl-4-BOCsulfanyl- pyrrolidine-1-carboxylic acid allyl ester
. (compound(1)) ( 711 mg), ethanol(25 ml), 1-naphthylamine(333 mg) and 3A molecular
sieves(4.5 g.) was stirred under an argon atmosphere at ambient temperature for 6 hours.
30 Acetic acid (0.4ml) was added followed by sodium cyanoborohydride(170 mg). The
mixture was then stirred for a further 20 hours when the sieves were removed by
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WD 97/ 06138
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data (CDCl[err]) d 1.45(s. 9H). 2.0(m 1H), 2.35(m 1H), 2.53-4.15(m 10OH),

3. 8(s. 3H), 4.6(m 4H). 5.25(m 2H). 5.9(m 1 H. 6.85(m3 7. 3(m
6H), 7.75(m 2MPIT06I38 The desired starting material (comouﬁﬁ%“m

synt hesi sed from conpound(5) by the 5 same procedure used to prepare
conmpound(6) from conpound (3). Mass Spec. (2E8P+) me 507.0 Exanpl e
24 (see Schene 31) Preparation of 10 a) -72-

3- Met hyl - N- (nap h%ﬁﬁg&?ﬁe AirdE hﬁ%écgngé}tu&{eg )&&?le‘&ﬁée'd'piéwé B thOekihd dpplied to a

yl met hyl ) - but ana conpoun
N- ( napht hal en- 1- silicaxtolphn) antleluiedSyithSthyd acetatd’ hemane(20:80)|th dive (28,48)+tet hyl ) -
pent anam de (co

R (napht hal en- 1 BRIBORGPDR{aBoaley1-plaoipe el OGRSy ity ) - 2- 15

(pyridin-3-yl )-aaﬁ&?mdaesl() aRRa (360 ing). d)
3- Met hyl - N- (napht hal en- | -y);@net hyl )-(N- ([ 5)8 45] - 4- sul fanyl pyrrolidin-2-
yl met hyl ) - pent &nami de (conpound 25); e)

3- Met hoxy- N- - tshyk )< - 204 1
M S ( ggggthrggiéa%g g(gpb@‘zo s g.gg(s,gﬂ%)g;E.3%@;.&.%%%.5%&95.'399 @8,
(2s, 4|s_) a_z- [{ Z} E ﬁ;SmemmyH). 4;3—((mld-t)h4'6ﬁ(de2ﬂ)15-9 Km?yS-95 @?ﬂlg]ﬁémémtt:ﬁg%-

rrolidl ne-4- (o) . I I Ion O oun
Rysol ution of st Zﬁt@’iﬁ?@t(ﬁm% (m.2H), 7.75a ()m‘lH)' ?9?3‘6"'6 : ™
3-net hyl - N- (napht hal en- 1-yl net hyl ) - N- ([ 2S, 4S] 4- 25 BOCsul f anyl -

| i di n-2-yl met hyl ) - but i d d(18 187 '

ST SRR e S E L ME L Y N———
m nutes. The tméﬂm&&%&aﬁmﬁ%ﬂoﬁmlsi@\ﬁggg%e&ﬁ?ed%a?rfo{z@%ﬁﬁg nr1n§ Soi9dt ©

and the resulting residue was redi ssol v In ethyl acetate (

sol ution of hydr ¥geremeNedirderredueed pressonelandihe resifive thken up ip ethybacstatea(3Q wh) and
fol lowed by di et Qulych (i varfodmi). P SFodtlid Priasd\Rss A bhdr biigidiunt HfpraR! Kitdia
and concentrated under reduced pressure to give (2S,48)-1-allvloxycarbonyl-2[(N-
15 methylnaphthalen-1-ylamino)-methy!]-4-BOCsulfanylpyrrolidine (compound(32)) as a
yellow gum (183 mg).

N.M.R. data (CDCl5) & 145 (s.9H), 2.0 (m.1H), 2.4 (m,1H), 2.85 (s,3H), 3.0 (2d.1H),
3.25 (m,1H), 3.7 (2d.1H). 3.8 (m.1H), 4.1 (m,2H), 4.6 (d.2H), 5.3 (9m.2h), 5.95 (m.1H),
20 7.45(m,5H), 7.8 (m,1H). 8.25 (m.1H).

To a solution of compound(32)(178 mg) in dichloromethane(10 ml) was added tri-n-butyl
tin hydride(0.2 ml.) followed by bis(tripheny] phosphine) palladium chloride (2 mg) and
the mixture then stirred at ambient temperature. After 10min and 20min a second and
third portion of tri-n-butyl tin hydride (0.2ml.) and bis(triphenyl phosphine) palladium
chloride (2 mg) were added and stirring continued for a further 90 min. The reaction

39
w

solution was applied direct to a silica column and eluted with ethyl acetate/hexane(25:75),
(50:50) and ethy! acetate. The product was further purified on a reverse phase HPLC, C18
column which was eluted with water/methanol/ trifluoroacetic acid(20:80:0.2) to give as a

30 colourless gum the desired starting material (compound(34))(160 mg).
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30 decanted off and the residue was washed with nore diethyl ether(2x15m )
and dried to give the hydrochl oride salt of conmpound(23) as an off-white

solid (43ny). WO 97/ 06138

PCT/ GB96/ 01810 - 65 -

NMR data (WKB@0eBE$ [err] 0.83 (m6H). 0.95(d.1H) . 1.68(nPEHEBI6/01810
2.10(m 3H), 2.42(m-1H. 3.10(mIH. 3.28-3.90(m5H) . 5.20(m 2H).
7.08(d.1H). 7.57(m 3H), 7.87(d.1H). 8.00(m 2H). 9.10-9.80(2br.s.2H) 5
M cro Anal ysis: Theory % C62.7. H7.523-N6. 97 (1HA .0.5Herr] O

or epar ot a1 of NRE: 4 (CCly & ol 47 BT btne Sl i SIS R By B

pyrrolidine- 13 cwaumyj 25 mRzH)03 2k M )36 @h.1H), 705 PR 79S (AMH)( B8 thaHm )
i n dichloroneth 6(60 m.) was added dropwise to a stirred m xture of of

| - napht hal eneme¥-#3AmbiThe (1.71 g), 4A nol ecul ar sieves(12grns) and

sodi um tri acet oxybor ohydride(2.3grns) in dichloronmehane (200m ) under an
argon.15 atnosphere at -20.The mixture was stirred for a further 30 mnutes
at -20C and theMicro Analysipwed %koundr 61508. HfiR0e N 4.6enperature and stirred for

Sodi um bi car bondSTEA GRS (hsem £ 1OPn SgPuaFE " “Bhace Turther washed

with water (200m ), separat ed dri ed over magnesi um sul phate and
purified by col urm hroma,toraphy, u3| ng et hyl acetate/hexane (30:70) as
el uent to give By <} 45 RO bn- 1
-yl met hyl ] - am no) - rret hyI }-4- BOCsuI fanyl pyrrolidine-1 - carboxylic
acid allyl ester (conpound(12)) as a pale yellow oil (2.099).

10 A mixture of starting material (compound(35))(187 mg) and trifluoroacetic acid(5 ml.) was

stirred at ambient temperature for 1 hour. The trifluoroacetic acid was removed under
reduced pressure and the residue dried under high vacuum to give a colouriess gum.
‘compound (37)(200 mg.).

15 N.M.R.data (CDCL;) & 0.8 (m.6H). 1.6-2.2 (m.5H), 2.6 (m.1H), 3.2-5.0 (m,6H), 7.6

(m,SH). 8.0 (m,2H).
Micro Analysis: %Found C 48.4,H4.80.N4.5
(2.0 TFA. 1.0H,0) %Theory C49.0.H5.14,N4.76

20
The starting material was prepared as follows.
Isovaleryl chloride(0.164 ml.) was added dropwise over 10 minutes to a stirred solution of
compound(31)(297 mg.), dichloromethane(50 ml) and triethylamine(0.136 ml.). The
solution was stirred at ambient temperature for 24 hours. The solvent was removed under
25 reduced pressure and the residue applied directly to a silica column and eluted with ethyl
acetate/hexane(25/75) to give a white foam, N-(naphthalen-1-yl)-N-((2S,4S)-1-
allyloxycarbonyl-4-BOCsulfanylpyrrolidin-2-yl-methyl)-3-methylbutanamide,

. (compound(33))(329 mg).
N.MR. data (CDCl;) § 0.75 (m.6H), 1.5 (s,9H), 1.65 -2.7 (m,5H), 3.15 -6.0 (m,9H),
N 30 7.25 (m,1H), 7.5 (m.3H), 7.7 (m.1H). 7.9 (m.2H). '
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N.MR data (CDCl[err]) [err] 1.50(s,9H), 1.55(mIH), 1.90(m 1H),

2.50(m 1H), 2.90(m 1H), 3.05(m1H). 3.20(m 1H), 3.68(m1H), 4.08(m 2H),
4.23(s,2H). 4.55(d,2H), 5.20(m2H). 25 5.90(m 1H), 7.47(m4H), 7.77(mI|H),
7.86(m 1H), 8.13(m 1H). A m xture of conpound(12) (507 _
triethyl am neM@®MM3$ and i soval eryl chlori de(0. 271ni) [BGHGBIGO1810

di chl oronet hane (30m ) was stirred at anbient tenperature for 1.5 hour s
and then applied directly to a silica flash colum. This was eluted with
ethyl 30 acetate/ hexane (25:75) and et hyl ac#at e/ hexane(35:65) to give

3- Met hyl - N- (nap e
Sabthyl N (na Hohabkfor 6f compound(33%996 fig Y SrldiBhloromethane(10 ml) was s added tri-n-butyl

yl met hyl) - N- ([ 28nhgjride(0.8 In;ll)(fodm;i[’omb;s(mﬂlemmplmwiaﬂydlmwhbnﬁﬁ@mglmﬁtehyI )

L S St A o 5 S
3.1 5(q, 1H) . 3. $bftich ﬂ;fﬁ-:-n-But?Q{rmﬁHhe 04 nﬁ%ﬁuﬂxk&n hénﬂgm Hah&) m 2H).

5.10(m 4H), 5.80(m.1 20(d 50(m 3H) .92(m 1
8. oogm 1@1). cﬁﬁ}, eg%frgsv ( @qsquneél(ezum? Gpnunyied for g 's% m@regl)cnon

m xture of COW%M tlytoa Pgﬁlﬁﬂl@%ﬂ}{'&?m%{éﬂuﬁ@ehﬁﬁ' um

chloride(5.8 ng) 1n dich ororret dne he 10 m xture was sftirred at

ambi ent t enper atacatase/bexdne(2&AS5)ai5050) andrethybareiate. Theproductyivas furher puified ontahen

acetat of hexane *oVPs it FRCo STl ot s SR Mb AU SIege o e

recol umed on amcxﬁ&ﬁisome?{)mgx}reﬁi:ﬂesuedsﬂaﬁg naekial){compbutid (BH))(216 1ag.).

Gesirod st ar 10V MA o tncd akiae) TR b b £2 nidh I5rE s ntbinge

data (DVBO- d6, 3%da.7Hyerr] 0.90(m 6H), 1.45(m5H), 1.60(m 1H), 1.68(m 2H),
Micro Analysis: %Found C 57.0.H 6.20. N 4.80
(1.0TFA. 0.75H,0) %Theory C 56.9,H 6.45;N 491

15 Example 26 (see Scheme 33)

Preparation of
a) 3-Methy)-N-(3,3-diphenylpropyl)-N-([2S,48]-4-sulfanylpyrrolidin-2-ylmethyl)-
butanamide (compound 43) and;
b) N-(3,3-diphenyipropyl)-N-([2S,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-
20 butanamide (compound 44)

Compounds (43) and (44) were synthesised using the procedure described in Example 23
using appropriate starting materials and intermediates as set out in Scheme 33.

25 a)  Preparation of Compound (43)
Compound (43) :
NMR data (DMSOd6 at 373 °K.) d 0.9(d, 6H), 1.7(m, 1H), 2.1(m, IH), 2.33(m. 2H),
2.45(m, 1H). 2.9-4.00(m, SH), 4.2-4.95(m, 2H), 7.3-8.1(m, 10H), 9.65(v.br.s, 2H)
Micro Analysis: %Theory C64.8, H7.7, N5.9

30 100HCL1H,0  %Found C64.5 H7.9.N6.0
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2.12(m 2H), 2.25(d,2H), 2.40(m 1H), 2.60-3.85(m 8H), 5.14(s.2H), 7.20(d, 1

H) , 7.50(m3H). 7.83(m1H), 7.93(m 1H), 8.03(m 1H). 20 b)

Preparati on of Conpound 24 Compound(24) was synt hesi sed by the sane
procedure used for conpound(23) but substituting appropriate conpounds
as indi cat ed WREP§IEe 31. Conpound 24: N.M R dat 2B [err]

0.85(m 3H), |.15-1.75(m5H). 2.28(t,2H), 3. 10(m1|—|), 3.33- 25 3.95(m 6H),
5.18(m 2H), 7.20(2d,1H). 7.55(m 3H), 7. 85(d 8.00(m 2H), 8.95-

9. 90(2br.s. 2H) M cro Anal ysis: ﬁeory C62.7, H7.52, N6.97
(1 HCL, 0. 5H20)  The startinlfimbiddih1 SR N EphedBinfopyl)-N(28,4410-97/ 06138
hOn cha6! oagLo e saning NA3 Félpnehpfopy)-N-(25, 4097/ 06138

Conpound(14) : BOGsulfasylpyteslidin¢2eyi@efhylrbutanjmide {compoadhl Bnps svathessed from m 6H) .

7 075, 06(m 7 Poyand, xalphvicbosifi et s it B hlbibea

[err] 0 84(m 3Hixample3(m 3H) . 1.45(s.9H). 1.55(m 2H). 2.34(m 3H).
2.80(m 2H) . 3 45(m5H). 5.10(m2H). 7.25(d.IH. 7.50(m 3H). 7.80(d.1H).
7.90(m 1H), 8%03(m | H). 10 ¢) Preparati on of Conpound(27)

Conmpound(27) wegompoahd@sh sed. in the same nanner as the equivalent step for

conpound(23), from st artl ng materi al ~
N- ( nap ht hal en- 1NMMFW&« EQS; zlg. 1.$fm. 1H). 2.19(m. 2H). 2.42(m. 1H). 2.55(m. 2H),

2.7(m. 1H), 2.82(m. 1H), 3.19(m, 1H), 3.67(m. 1H), 4.0(m, 3H), 4.55(d. 2H), 5.2(2d. 2H).
5.9(m. tH), 7.2(m. 10H).

10
Compound (39) :
NMR data (CDCl,) d 0.75-1.6(m. 6H), 1.22(m. 1H), 1.5(s. 9H). 1.78-2.02(m, 2H). 2.3(m.
. 4H), 3.2(m, 3H), 3.4-4.2(m, 6H), 4.52(m, 2H), 5.21(m, 2H), 5.9(m. 1H). 7.2(m, 10H) .

15 Compound (41) :
NMR data (CDCly) d 0.75-1.00(m, 6H), 1.25(m. 1H), 1.5(s, 9H), 1.85-2.4(m, 6H),
2.83(m, 1H), 3.05-3.47(m, 6H), 3.6(m, 1H), 3.87(2t, 1H), 7.25(m, 10H) .

b)  Preparation of Compound (44)
20 Characterisation data is set out below:
Compound (44):
NMR data (DMSOd6 at 373°K) d 1.65(m, 1H), 1.85(s, 3H), 2.32(q, 2H), 2.45(m, 1H),
2.69-4.3(m, 9H), 7.2(m, 10H), 9.37(v.br.s, 2H).

Micro Analysis: %Theory C63.3,H 7.3.N. 6.6
25 1.00HCIl, 0.75H20 %Found C63.1, H7.3,N, 6.7
Compound (40):

NMR data (CDCl;) d 1.5(s, 9H), 1.82(s, 3H), 1.6-2.5(m, 4H), 3.2(m, 3H), 3.32-4.25(m.
6H), 4.54(m, 2H), 5.23(m, 2H), 5.%(m. 1H), 7.23(m, 10H).
30
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BOCsul f anyl pyrrolidin-2-ylnethyl)-2-(pyridin-3-yl)-acetam de
(compound(22)). 15 Conpound(27): N.M R data(DvSO d6) [err]
1.70(m1H), 2.50(mIH, 3.14(m 1H), 3.28-5.10(m 7H), 5.35(m 2H).
7.20-9.00(m | 1H), 9.20(br.s,1H), 10.05-10.50(2br.s, 1H M cro Anal ysis:
%o heory C55. 1o 9#6fs8, N7. 97 (2HCL2. 25H err] O 0.3 di ePAYIGBG/H8I0)
%-ound C54.80. H6.10, N7.60 20 Starting material (conmpound(22)) was
synt hesi sed as foll ows. A m xture of conpound(12) (345ng),

4-di net hyl am no- pyri di ne(305ng), 3-pyridylat&tic acid

hydrochl ori de(2 “?‘ﬂ& ]1 (3-di met hyl am nopr opyl ) - 3- et hyl car bodi i m de
hydr ochl ori de(3 a chl oronet hane (30m ) was stirred at anbi ent

tenperature, 25 Nmuedma(cncgpa Iacta(msxamamm tmtlsﬁ(b,cm)sz s 1H). 23808, 3Ks t hen
purified by silica f chromat ogra eluting with ethyl

Deet at of hoxane( 23w, nakme Al . W0el BAEL 1), 723 (108D
N- (napht hal en- 1-yl nethyl )-N- ([ 2S, 4S5] -1
-al | yl oxycar bonyl - 4- BOCsul f anyl pyrrolidin-

2-yl met hyl ) - 2-X [Bxamgien2 Bissd Schemee3fm de (conpound(17)) as a col ourl ess gum

(394ny). 30 WD 97/ 06138

PCT/ GB96/ 01810 Ireparationo - 68 -

Co d(17 N, g} 1

5 gg?lrjnnll(-l) ) 7 Wﬁieﬂﬁﬂ-(ﬂ?ﬁﬁﬁlm yﬁ?e?hgtﬁ- NJ &@Q&uﬁiﬁylm( |r'n|) Y
4.45(m 2H) . mt!! -busmas'ﬂerfpwm )'F“Q*S(m 2H). 7.43(t.1H). 7.52(m 2H).

7.58(m 1H). 7 821{0' 1@- (naphiialef 24/ itheth gl)‘ﬁl [S&QSDA—suIﬁ WyH%h&ﬂ ﬁ:eﬁigﬁ‘f]edure

previ ously descrlbed or the equivalent step in sy n esi s of tonpou
23. the desirt mumciﬂgommued SBI ( corrpound( 22)) was synthesised from
compound(| 7).
. Compounds (50) and (51) were synthesised using the procedure described in Exampie 23
using appropriate starting materials and intermediates as set out in Scheme 34.

15 a)  Preparation of Compound (50),
Compound 50:

NMR data (DMS0Qd6) d 0.75-1.1(m, 6H), 1.63(m, 1H), 2.1(m, 1H), 2.48(m. 1H), 2.83(m,
3H), 3.0-4.95(m, 8H), 7.17(m, 7H).
Micro Analysis: %Theory C64.2, H7.44. N7.13.

20 (1.0HC1) %Found C64.0, H7.40, N7.10.

Starting material 3-Methyl-N-(naphthalen-2-ylmethyl)-N-([28,4S]-4-
BOCsulfanylpyrrolidin-2-ylmethyl)-butanamide (compound (48)) was synthesised from
compound (1) and 2-naphthylmethylamine.
25
Compound (45):
"NMR data (CDCl;) d 1.48(s, 9H), 1.92(m, 1H), 2.5(m, 1H), 2.82(m, 1H), 2.96(m, IH),
3.2(2d, 1H), 3.7(m, 1H), 3.96(s, 2H), 4.08(m, 2H), 4.54(m, 2H), 5.2(m, 2H), 5.9(m, 1H),
7.42(m, 3h), 7.8(m, 4H).
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Compound(22) 10 NMR data (DVMSO d6. 373.K) 8 1.45(s.9H).

2. 55-4.00(m 10H). 5.20(m 2H), 7.25(m2H). 7.50(m 4H),

8.40(m 2H). d) Preparation of Conmpound(25) 15 Conpound(25) was

7.90(m 3H).

synt hesi sed usi ng conmpounds 12, 15 and 20 as internediates, in the
manner as thewogwvsiad ent steps for synthesis of conpound ( XOT/GBASEIS heme

2.38(m 1H),

sane

31). Conpound( 25) : N.MR data (DMSO-d6) 8 0.80(m 6H),

0. 95-4.80(m 14H) 5 18(m 2H), 7.08(d,1H), 20 7.55(m3H). 7.95(m 3H).

8. 90-10. 15(2br . d Mcro Analysis: -77%heory C59.1, H7.30, N6.27
(2HC . 0. 2H20) %Co d,C59.1, H6.90, N5.9 Conpound(15): 25 NMR
data (DMBO- d6. ‘W“k) [err] 085(m6H) 1.15(m 1H), 1.35(m 1H),
1.45(s, 9H), NMR7 a4l Ci1,) é ZHL 4§(s19'ﬁ)”1 ,1H$ ﬁ%mmn)% m 1H),
3.15(q, 1H), d, 2H),
5.10(m 4H), U%)qi Zﬁ;ﬂ 2H). Méﬂn 45 m. 2H) 5(7 m 52i(ms©t(lb| RE2 1 lHi) BO%(m. 1H) ,

8.00(m 1H). 06138
PCT/ GB96/ 01810 1 7748, 3.

Conpound( 20) : 5
Compound (48):

- 69 -

NMR data (CDCl;) d 0.98(2d. 6H). 1.3(m. 1H), 1.48(s. 9H), 2.3(m, 4H). 2.9%(m. 1H), 3.1-

3.7(m. 5H), 4.85(m. 2H), 7.15-7.9(m, 7H).

10 b) Preparation of Compound (51)
Characterisation data is set out below.

Compound 51:

NMR . data (DMSOd6 at 373°K) d 1.7(m, TH). 2.14(s. 3H), 2.47(m. 1H), 2.8-4.00(m,

6H), 4.8(m, 2H), 7.32-8.1(m, 7H).

15
Micro Analysis: %Theory C64.2, H7.44, N7.13.
(1.00 HCD) %Found C64.0, H7.40, N7.10.
Compound (47):

20 NMR data (CDCl) d 1.5(s, 9H). 1.9(m. 1H). 2.12(s, 2H), 2.29(s. 1H), 2.5(m, 1H). 3.18-

5(m, 10H), 5.2(m, 2H), 5.95(m, 1H), 7.2-7.89(m, 7H).
Compound (49):

NMR data (CDCL) d 1.3(m, 1H), 1.47(s, 9H), 2.15(s, 2H), 2.3(s, 1H), 2.35(m, 1H),

2.88(m, 1H), 3.1-3.7(m, 5H), 4.85(m, 2H), 7.4-7.9(m, 7H).
25

Example 28 (see scheme 35)

(28)-2-({4-[(128,48]-4-sulfanylpyrrolidin-2-ylmethyl)-amino}-naphthalene-2-
carbonyl}-amino)-4-methylsulfanylbutyric acid methyl ester (compound 30)

30 Starting material (28)-2-({4-[([28,4S]-4-BOCsulfanylpyrrolidin-2-ylmethyl)-amino]-
naphthalene-2-carbonyl} -amino)-4-methylsulfanylbutyric acid methyl ester 30e
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N.MR data (DVBO-d6. 373.K) [err] 0.85(m6H), 1.25(m 3H). 1.45(s,9H).

1.93(m 1H). 2.27(m3H). 3.40(m6H), 5.13(m2H). 7.25(d.1H), 7.50(m 3H).
7.80(d.1H). 7.90(m 1H). 8.04(m1H). 5 e) Preparation of

Conpound( 26) - Conpound( 26)- was synt hesi sed using conmpounds 12,16 and 21
as i nternedi atwe or/s1bse sane manner as the equival ent st epEr/GB96/01810
synt hesi s of conmpound(27) (see Schene 31). 10 Conpound(26): N.MR
data (DMSO-d6) [err] 1.70(m 1H). 2.40-4.15(m 14H), 5.20(m 2H). 7.20(2d.1H).
7.55(m3H). 7.85(m 1H). 8.00(m 2H). 9.05-106.785(2br.d. 2H). M cro

Anal ysi s: o C59.5. H6.99. .NG. 93. 250, 0. 2H
oFound . C59. 3. (736‘.“53?‘%%?“?8 %depm%f%@mﬂ%y as for “ﬁ.(‘ irglent steR “{ %(%6.
A S00m 1) 4 A e R T 7 200l 1H) 7-4b(t 1H
T7R0(m 2K 7 8oEHNMR (CDEIGEDR QNP 208MHR . THP 0 Ebin 2.0 S5 HHPNIORY:
N.M R dat . . . Da, 1H) .

> 56 o3 ol ey CHy Ssuslad: SRkt 749t liea £adBal 0D
Z:.O83( d, él(—l)54) 7. SM.BQSIJ_S’QIH.mé: 7.0?.H5Hn?.Anbﬂ). m§t5er' N f) Preparati on of

oun ur | |

(2?45) -2-11 M(4@%%ﬁ3ﬂ"§f ( naght hal en- 1 -
yl met hyl) - am no} apRicakd forl0ys HQIN, &, 051458FA 0.4 asampennz(53)) (100ny) and

trifluoroacetic acid(5m) was stirred at anbient tenperature for 1 hour.
The trifluoroacefe®d30 acid was removed unBéP-6Rddd87pressure and the
resi due coevaporated with diethylether to gi ve conpound(54) as a

col ourl ess gum (83 np).
10 Starting material 30e was prepared as foliows.

Compound 30a
2-Napthoic acid was nitrated with conc HNO; (Tetrahedron 49,17.3655.1993) to give a
mixture of nitro-acids 30a.containing the required 4-Nitro-2-Napthoic acid.
MS (ESP" ) m/z 216 (M-H)".
15
Compound 30b
Oxalyl chioride (6.0mL,68.7mmol) was added dropwise to a stirred solution of the nitro
acid mixture,30a(7.3g,33.6mmol) in a mixture of DMF(1.0mL) and CH,Cl, (100mL) at
0°C under argon.The solution was allowed to warm to RT stirred 18hrs. evaporated to
20 dryness and azeotroped with toiuene(ZxZSmL).The resulting residues were redissolved in
CH,Cl, (100mL) and cooled to 0°C under argon.
Et;N (7.0mL,50mmol) was then added, followed by L-Methionine methylester
hydrochloride (7.4g,37mmol), portionwise, such that the internal temperature did not rise
above 10°C.The reaction mixture was left to warm to room temperature and stirred for 18hr
25 washed with water(100mL) ,dried over MgSOQ, ,filtered and concentrated to a viscous
brown gum.This was then purified by flash chromatography on SiO,(Merck 9385).eluting
with 25%EtOAc/i-Hexane. Appropriate fractions were combined and evaporated to give
30b as a viscous orange gum,490mg(4%).
'"HNMR (CDCl;,200MHz) d2.1-2.5(5H,m); 2.55-2.75(2H,m); 3.85(3H.s);
30 4.9-5.1(1H.m);7.32(1H,d); 7.6-8.0(2H.m); 8.05(1H.dd); 8.5-8.7(3H.m).
MS (ESP™) m/z 363 (M+H)".
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NVR data (CDC13) d 1.5(m 1H) 1.75(br.d. 1H), 1.95(m 1H), 2.6(t. IH),
3.05(m 1H). 3.2(d. 1H). 3.35(m 2H). 3.85(s, 3H), 4.2(s. 2H), 4.6(2d.
2H), 6.95(d. NHomé13é(d. 2H). 7.6(m 4H). 7.9(m 3H). PCHGBPG(1810

Anal ysi s: %heory C52.0. H5.40. N3.90 (2.5TFA. 0.4

di ethyl ether) %ound C52.0. H4.92. N3. 96. The starting materi al
was prepared as follows. A m xture of-7onpound(12) (240 ny),

di et hyl f or mam 20 anhydr ous potassium 10 car bonate(80 ng) and

p- met hoxybenzyl M 143m ) was stirred at 70[err] under an argon

at nosphere for 40b@s0fmg.1Ragns) \vm&waﬁ(aﬁwwﬁamﬂmé eqmﬁdeﬁ)lhﬁﬁﬂfpk and

the residue url fied by colum chromat ography | uti n% Lh ethyl
acet at e/ hexane( 28) B@jverthe ¢ingepopding aniling39e s cvelloy gym.310mg (75.3 /°

(25,49 1-al | y1 OMHOHRICKCL Tshief o8 Apuionat ysohCneabidglien |

yl met hyl ) -am no - rro i ol (conpound(52)) (213 ng). 15
NMR dat a ( CDC1Y ek3(2H bdNH»MS@sS OSQHY. m)Z,OIHd.:hNHGQ), 72(15.din7.45-).65(2H8)m 1H),

3.05(m 1H), (br. 7H, 3.9(m IH), 4.2(m 1H), 4.6(s,
2H), 5.25(m 2m773£ﬁg$n7§’?)19}2‘§§ 6. 85(d 2H), 7.2(d, 2H), 7.4(m 4H).
7.8(2d. 2H), 8. MS(ESPY)m/z333 (M+HyI7anyd.tin hydride(0.77m) was added to a
m xture of conpound(52) and bis(triphenyl 20 phosphi ne) palladi um (0)

chloride(2 ng) in dichloronethane(l0 m). The solution was stirred at
anbi ent tenperat m nutes. A second portion of tributyltin .
hydri de( O 335 and bi s(triphenyl phosphi ne) palladium (O chloride(2

nmg) were addedld &0d(00mgHImmalywas couplediwite thn aidehpdd 221{(A2%mg, L13Gmhroel) B@lenthaut es.

luted wiih o nyPRaibBSrRiEE Anb@id a5k wiMoR Bspiven D B ot ot B
acetate. The praﬂmlemnaobibedslaedhwgagém:dgiw3Mlasyélloadgnhy%(hnge(ﬂ&é%phase HPLC on

a C18 col “@ﬁﬁﬁ;ﬁ*f&(zv%?w £r/ met hanol / TFA(20: 80: 0.2) to give the

desired starti npound(53)) as a col ourless gum (168 ng.)
NVR data (CDCl[err]) d I.45(s, 9H), 1.55(m IH), 2.0(m IH, 2.5(m 1H)

3.1(d. 1H), 30 3.4(m 3H, 3.6(t, |H. 3.8(s, 3H, 4.1(2d, 2H), 4.4(d, 1H).
4.62d. 15)0. 6@5’(@6&4‘@-&8%7.42& K 2H).($.5(Ir_n|) 4H).(7.9(mH)3H). ( K

30d (450mg,0.7mmol) was deprotected (analogously as for the equivalent step in Example
15) to give the desired starting material 30e.220mg (56.4%)
'HNMR (CDCl,.200MHz) d1.4-1.9(10H+H,0,m); 2.0-2.75(9H.m); 2.95(1H,q);
3.1-3.35(1H.m); 3.35—3.55(2H.m); 3.55-3.8(2H.m); 3.82(3H.s.CO,Me); 4.98(1H.m);

20 5.15(1H.bs,NH); 6.9-7.1(2H,m.ArH+NHCO); 7.4-7.6(2H.m); 7.61(1H.d);
7.8-8.0(2H,m).
MS (ESP") m/z 548 (M+H)",448.

Example 29 (see scheme 36)
25 Preparation of

a) (28)-2-({3-[(]2S,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-aminoj-naphthalene-1-
carbonyl}-amino)-4-methylsulfanylbutyric acid methyl ester (compound 31)

b) (28)-2-({3-[([28,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-amino]-naphthalene-1-
carbonyl}-amino)-4-methylsulfanylbutyric acid (compound 31f)
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Anal ysi s: % heory C54.4. H5.40, N3.70 (2TFA)

%-ound C55.0. H5.31. N3.89 Exanpl e 25 (see Schene 32) 5 Preparation
of a) ( 2Sv¢ Proetas PCT/GBY6/01810

[ (N- met hyl napht hal en- 1- yl am no) - met hyl ] - 4- sul f anyl pyrrolidi ne (compound
36) and: b)
N- (napht hal en-1-yl)-N-((2S, 4S) 4- sul fanyl py80al i di n-2-yl - et hyl ) - 3-

met hyl but anam de_(conpound. 37 10 Frepar ation of Compound 36 A
m xture of start®ng nﬁﬁ@iﬁﬁﬂ%ﬁ’}—@m

(2S, 49) - 2[ (N- et sy (5Ra0hahR)wis ﬁﬂ&c&ﬂ)aﬂ@gbﬁﬂl yt as’for the e?mvalem step in Example
BOCsul f anyl pyrrolidi ne (corrpound 34)) . (110 nmg) and trifluoroacetic acid (5

m) was sti rrbi)thﬁﬂlﬁ with ELOHiClta give ghertisle compeynd.31 a2 whitg solidor oacet i ¢
aci d was rem)ved %@ reduced pressure and the residue dried under high
vacuumto give c{)np 3 6) as a col ourl ess gun(l 10 ny). N. MR

data (CDCl[errB) HNME (OMEOOp-CBYCO.D.250MH4) d) .05@HG. (OH,CH)),0121.64. 8(15H.ﬂi)j) 3.1

gtz i 7352 (m g%z llg)%}#me Séhﬂ}‘é’%% 38 %ﬁlwoaﬂﬂg%%)ﬁ)%’}wm m)M cro

Anal YSI S: %-oup9s@HAR72(1HE)F130 HY):T.30(1H,1); 76208220048  err ] O %heory C
46.3, H4.67. N5. 4

MS (ESP™) m/z 448 (M+H)".

Anal.Calcd for szHnggSzO; 2.7HCl 0.3Et20 C.49.0:H,6.15:N.7.39

10 Found C49.1,H.6.1:N.7.2

Compound 31a

3-Nitro-1-napthoic acid 31a was synthesised from 3-nitro-1,8-napthalic anhydride

according to the method of G.J.Leuck et al (Journal of the American Chemical Society
15 51,1831.1929).

Compound 31b

3-Nitro-1-Napthoic acid 31a (5.0g,23.04mmol) was coupled with L-Methionine

methylester hydrochioride (analogously as for the equivalent step ili Example 22) to give
20 31b as a white cyystalline solid.2.53g(30.3%)

'"H NMR (CDCl;,200MHz) d2.0-2.5(5H,m);2.55-2.75(2H,m);3.85(3H,5);5.05(1H,m);

6.9(1H,d.NH);7.6-7.85(2H,m);8.0-8.15(1H,m);8.3-8.5(2H,m);8.83(1H,m)

MS (ESP") m/z 363 (M+H)"

25 Compound 31¢
31b(2.3g,6.35mmol) was reduced (analogously as for the equivalent step in Example 22)
to give the corresponding aniline 31c as a yellow gum.1.75g(83%)
'H NMR (CDCl;,250MHz) d2.05-2.2(4H,m);2.25-2.45(1H,m);2.63(2H,m);
3.83(3H.5);5.03(1H,m);6.66(1H.d);7.05(1H,m);7.15(1H,m);7.28(1H, m),7 39(1H,m);

30 7.6(1H,m);8.15(1H,m)
MS (ESP+) m/z 333 (M+H)".170.
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25 The starting material for conpound(36) was prepared as foll ows; A

m xture of (2S,4S)-2-fornyl-4-BOCsul fanyl- pyrrolidine- | -carboxylic acid
allyl ester (conpound(1)) ( 711 ng), ethanol (25 m),
1- napht hyl am ne(333 ng) and 3A nol ecul ar sieves(4.5 g.) was stirred

under an ar gorw@brmssisher e at anbient tenperature for 6 hour PCTABINEISI0 C
acid (0.4m ) was added foll owed by sodi um cyanobor ohydri de(170 ng). The
m xture was then stirred for a further 20 hours when the sieves were
removed by WO 97/ 06138 -81-

PCT/ GB96/ 01810 -72 -
filtration. The f@?‘t{‘mﬁ{"%s concentrated under reduced pressure and the
residue applied 31Q(197g,5.12nfimdl) Wk coapleditithd aRlehide 32111 78g,S150MmoB @AM R sly as
hexang(20: 80) to_gi veg (2S, 4S]) -1- & al |yl qul(k:&gr boﬁoyl -2[( naph?hal eng;%&s'
-yl ani no) - met hy| ot the pryrealant siep inExamplq 3) tngive 31d asgnpfovhitedoan).3.93a(9133%). ear

il (560 ng). 5 (MR <5 (s, 9H), 1.85 (m 1H),
27 Em 1H)rr?) 3. 35 I{(%Mgl%%? g:ﬁ%%o?%aﬁnf\/ﬁ{%bgs@ﬁ({sp,w}lkg@%s( mHl) H . 4. 5( En m |H)H) ,
4.65 (d.2H), 552.0-2354H+CH;000Hm):205-2 846G H.nixR.95-0.75GHm): 3253153 ()Lm)7 . 3

e ommbund 313 1 ( As il Tasthme S i loumy

and anhydr ous po3.06f SHLu)ISABESHS(ZH.010);5 98( 1Hxh): 80.7. FAH+CHOL, &); 788 BLA); for 20

hours. The sol ve i was renoved under reduced pressure and the residue
taken up in eth '(égé‘f)ate(SO m.) and washed with water(20m ). The
organi ¢ phase wagsqESEYnp¥ 632 (VRANESi um sul phate, filtered and

concentrated under reduced pressure to give
(2S, 4S) - 1-al | yPoxycarbonyl -2[ (N- 15

met hyl napht hal en%@#@&%- met hyl ] - 4- BOCsul f anyl pyrrolidine (conpound(32))
)

as a yel | ow

31d (2.0g,3.17mmol) was deprotected (analogously as for the equivalent step in
Examplel5) to give the desired starting material 31e as a pale yellow foam.1.62g(93.4%).
~ 'H NMR (CDCl;,300MHz) d2.4-2.6(10H,m);1.85(4H,bs);2.0-2.2(4H,m);

15 2.35(1H,m);2.5(1H,m);2.65(2H.1);2.9(1H,m);3.1(1H.m);3.3(1H.m);3.4(1H,m);
3.55(1H,m);3.65(1H,m);3.8(3H.s);5.02(1H,m);6.65(1H,d);6.9(1H,m);7.1(1H,m);
7.2-7.3(1H+CHCl3,m);7.4(1H.m);7.62(1H,m);8.1(1H,m)

MS (ESP+) m/z 548 (M+H)" 448.

20 b)  Compound 31f
31e(180mg,0.33mmol) was hydrolysed (analogously as for Example 16) then purified by
reverse phase HPLC (Dynamax® 60A,C,3,8m prep column), eluting with 50%MeOH/H,0O
(0.1% TFA) to give product 31f as a white foam,126mg(65.9%).
'HNMR {(DMSO-D¢+CD;CO0OD.300MHz) d1.5-1.8(1H,m);1.9-2.1(5H.m);

25 2.4-2.7(3H+DMSO,m);3.0-3.1(1H,m);3.4-3.7(4H,m);3.75-3.9(1H,m);4.57(1H.m);
6.9(1H,m);7.07(1H,m);7.17(1H,m);7.35(1H,m);7.63(1H,m);7.95(1H,m)

MS (ESP+) m/z 434 (M+H)",285.
Anal.Caled for C11H27N38203. 1.3TFA C,48.7;H,4.9;N,7.22
Found C,48.6;H,4.9:N,7.1

» 30
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N.MR data (CDCl[err]) [err] 1.45 (s,9H), 2.0 (mIH, 2.4 (mlIH, 2.85
(s,3H), 3.0 (2d,1H, 3.25 (mIH), 3.7 (2d,1H). 3.8 (m,1H 4.1 (m 2H),
4.6 (d,2H), 5.3 (9m2h), 5.95 (mIH), 20 7.45 (m5H), 7.8 (m1H). 8.25
(m1H). To a solution of conpound(32)(178 nmg) in dichloronethane(10
n) was added wobHesIst I tin hydride(0.2 m.) followed Fff/GB%01810

bi s(triphenyl phosphine) pall adiumchloride (2 ng) and the m xture then
stirred at anbient tenperature. After 10m n _and 20m n a second and 25 third
portion of tri-n-butyl tin hydride (0.2n .Y3nd bis(triphenyl phosphine)

pal I adi um c | ((%e"Sheniied7§ added and stirring continued for a
further 90 mn. e reaction Solution was applied direct to a silica
col um and el ut ddeparationef hyl acet at e/ hexane( 25: 75), (50: 50) and et hyl

ol um' uhi ch e ol U % GrPRET AR IS FaAn i R g dmisor- °
aci d(20: 80: 0. 2) ﬁh@nﬂa&oﬂﬂ}-amm)mh&uﬂkﬁfn%v\;émgf/yrmim&w@tes todfripbard 32)

mat eri al (conpound(34)) (160 ny). /06138
PCT/ GB96/ 0181(¢° and: -73 -

N. MR dat LA 4 . . 285
(s.3H). 2.9 EZd.Bil[—De.r ds %ﬁrlsr%'ﬁeglyqﬂfﬁg’ﬁgzu%’“fﬁq“%'?é' %gm}f 2(%'1%,‘"%% 'gu]( miH),
7.15 (d, | H). 7. 4hetyicartipnylf-amira}4-mithylsullapybautyrin dcid (compousd B2f3r o Anal ysi s:

%-ound C 50.8. H5.20. N 4.6 (2. 0TFA. 0.5H20) % heory C 49.3. H 5.13.
N 4.6 b) Preparation of Conpound (37)

a)  Preparation of Compound 32

10 Starting material compound 32e (55mg,0.096mmol) was deprotected (analogously as for
the equivalent step in Example 15) to give the title compound 32 as a white foam (56mg).
"HNMR (CDCl;.250MHz) d1.6-1.85(1H,m):1.9-2.4(6H+CH;CsHe);2.45-2.7(3H.m);
3.1-3.25(1H.m);3.35-4.1(11H+H,0.m);4.75-4.95(1 H.m);6.8(1 H.m);6.9-7.05(1H.m);
7.1-7.55(6H+CH,;C H;+CHCl3,m,)

15 MS (ESP+) m/z 474 (M+H)".
Anal.Calcd for C4H;3,N;038,.2TFA.0.75toluene  C,51.8;H,5.1;N,5.45
Found : C,51.6;H,5.2;N,5.1

Starting material 32e was prepared as follows.

20
Compound 32a
Saturated NaHCOs(aq) (90mL) was added to a stirred solution of methyl-3-brotmo-5-nitro-
benzoate (4.0g,15.38mmol) (Mind! and Vecera, Coll.Czech.Chem.Comm. 38,3496,1973.)
and phenyl boronic acid (2.0g,16.38mmol) in dimethoxyethane (180mL).

- 25  Tetrakis(triphenylphosphine)patladium(0), (444mg,0.38mmol) was added and the mixture
heated at reflux for 1hr. The resulting black solution was allowed to cool to RT then
- quenched with saturated NaHCO,(aq)(400mL). The aqueous was extracted with

EtOAc(200mL).then acidified to pH3 with 2N HCl. The resulting suspension was
filtered, washed with water and azeotroped with toluene (3x25mL) to give 32a as an off-

30 white solid which was triturated with i-Hexane. filtered and dried.2.6g(69.5%).
'HNMR (DMSO0-D;.300MHzZ) d7.5(3H.m);7.8(2H.m);8.4-8.7(3H.m)
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10 A m xture of starting material (conmpound(35)) (187 ng) and

trifluoroacetic acid(5 m.) was stirred at anbient tenperature for 1
hour. The trifluoroacetic acid was renoved under reduced pressure and
the residue dried under high vacuumto give a colourless gum ound
(37) (200 ng.) wo97es1d. M R data (CDCl[err]) 8 0.8 (m 6H), 1PGT@326/Q1§1

2.6 (MmH), 3.2-5.0 (m6H), 7.6 (m5H). 8.0 (m2H). Mcro

Anal ysi s: %-ound C 48.4, H 4.80, N 4.5 (2.0 TFA

1.0H err]0) %heory C 49.0. H5.14, N-8&<6 20 The starting

material was pr -as  foll | soval eryl chloride(0.164 m.) was
added dropw se §8§ E:S%O?Wﬁ%?é@gg a stirred solution of
corrpound(Sl)(297Arﬂl]C}11cdd‘¢r@}LK);ND]Ed&[M€5(73m57@nd triethylam ne(0.136 m.).
The solutio stirred at I ent tenperature for 24 hours. The

sol vent was rerTB:\S’EBdSunder 25 redg:c@cp 13g§§~§15e and the residue applied
directly to a silica colum and el ut ed wi th ethyl acet at e/ hexane( 25/ 75)

to give a white foam N -(naphthalen- 1-yl)-N((2S,4S)-
al | yl oxycar bony|Compamgk3dbs any| pyrrol i di n-2-yl - net hyl ) - 3- net hyl but anani de

(o ok 1. 65 . o P (R g Tempillscougi iyl MebySifd e flinebnteiole Ol 10

( rCT:]T ;I. |(_3i)896/7098( gl ZhBalogously as for WOequivalknd S€p in Example 22) to give 32b.4.9g(99%).
P 181 -74 -
Sol ution of - com ENMRISPCHANEL) 4225 SR B DA RHOA AR K4 O ® A de

tri-n-butyl t4, 217 bs«dm@goi %$7m7 é(sml)hcaw(zbmnps §é(thQQ€5%YiH mhosphi ne)
pal | adi um chlori d ? solution was stirred at ambi ent
temperature. M tM$ asﬁwnas%wm .a second and third portion of
tri-n-butyl tin MQEaPcﬂ(eré,ﬂloN205§”€5?.k§45.idzﬂb%y' phosphi ne) pal | adi um

Found C.58.8:HS.1;N,7.2

To a

Compound 32¢
15 32b(3.0g,7.73mmol) was reduced (analogously as for the equivalent step in Example 30)

to give the corresponding aniline 32¢.2.43g(87.8%).
'"H NMR (CDCl,,250MHz) d2.0-2.2(4H.m);2.2-2.4(1H.m);2.6(2H,m);3.8(3H.s);
3.9(2H.bs.NH,);4.93(1H.m);6.93(1H.d. NHCO);7.03(1H,m);7.12(1H,m);
7.3-7.5(4H.m);7.5-7.65(2H.m)

20 MS (ESP+) m/z 359 (M+H) .

Compound 32d
32¢ (1.0g,2.8mmol) was coupled with the aldehyde 22b (880mg,2.8mmol) (analogously as

for the equivalent step in Example 30) to give 32d .1.51g(82.3%)

25 'HNMR (CDCl;+CD5COOD,250MHz) d1.5(9H,s);1.8-2.0(1H,m);
2.0-2.4(5SH+CH;COOH.m);2.5-2.75(3H.m);3.2-3.45(2H.m);3.5-3.7(1H,m),
3.7-3.9(4H,m);4.0-4.4(2H,m);4.5-4.75(2H,m);4.9-5.05(1H,m);5.1-5.45(ZH.m);

- 5.8-6.1(1H,m);7.03(1H,m);7.1-7.5(5H+CHCl;,m);7.55-7.7(2H.m)

MS (ESP+) m/z 658 (M+H)".
. 30 Anal.Calcd for C33HysN;0,S,0.1H,0  C,59.9:H,6.61;N,6.35

Found C.59.7:H.6.8:N.6.2
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5 chloride(2 ng) were added and the stirring continued for a further 30

m nutes. The reaction solution was applied directly to a silica colum
whi ch was then eluted with ethyl acet at e/ hexane(25: 75), (50: 50) and

et hyl acetate. The product was further purified on a reverse ase HPLC .
C18 col urm el uWQ®I06I38h wat er / met hanol /tri fl uoroacetic am"@?&?’ﬁ@sw 2)
to give the desired starting material. (conmpound (35))(216 ng.). 10 NMR
data (CDCl[err]) [err] 0.8 (m6H). 1.49 (s.9H). 1.1 -2.2 (m6H), 2.9 -5.6

(m6H). 7.4 - 8.0 (m7H). M cro Anal y<84s- %-ound C 57.0. H
6.20. N 4.80 FA. 0. 75H20) %heory C 56.9, H6.45; N 4.91
15 Exanpl e 26 (sgg‘&é%@&r%e%) Preparati on of

3- Met hyl - N- (3, 3- Gwhég.yléﬂmpw\&asM&ﬁﬁe&ﬁa{dgoaswhafw)ﬂmpqmoﬂmdlsmp th Eamglery | )

- but d d;
N- (3, 3ud?gﬁ;nnylep&5)d§%"e °(‘{°§‘ d%%f“%'%ﬂ&‘f‘f“!ﬁﬂ*ﬂ%ﬂ@?%ﬂ)n 2-yl methyl)- 20
but anam de (corrp(b].]mm&pqﬂsomgm%g 5g@m@m31mr G168, heS| sed

usi ng the procedure descri bed usi ng appropri ate starting
mat eri al s and intl &F3Fbbs. MHéHaQiﬁ %@-ﬂﬂéﬂt*CHinSGﬁhGHsm}Z 5%2Hag):  Preparation

of Conpound (43) d 373 K) d
0.9(d, 6H), 1. 7(%51f1%§6@9‘T %ﬂ“f‘%%“if‘%% %@H(W%ﬁh
2.9-4. 00(|m 9H) , 443Q-3H.QEHCH;060,CHY),84 R HbsiNHY0 85 (1 HmB5( v. br s 2H)
SFound con’s' ° i s8s- TSR AP i o ka7 SOy 7 3 S R)
PCT/ GB96/ 01810  MS (ESP+) m/z 574 (M+H)" 474.

10 Anal.Caled for CoH3oN;0,S,0.5EtOAc C.60.3;H,7.02:N,6.8

Found C.59.9:H.7.1;}N.6.6

b)  Preparation of Compound 32f

15 Starting material 32e (140mg,0.244mmol) was hydrolysed (analogously as for the
equivalent step in Example 31) to give the desired product 32f as a white foam,96.3mg
(64.9%).

_ '"HNMR (DMSO-D¢+CD,;CO0D.250MHz) d 1.5-1.8(1H.m); 1.9-2.2(5H.m);
3.05(1H.q);3.15-3.6(7H.m);3.65-3.9(1H,m);4.45-4.65(1H.m):6.95-7.05(1H,m);

20 7.05-7.2(1H.m):7.25-7.5(4H.m);7.55-7.7(2H.m).

MS (ESP+) mv/z 460 (M+H)".279.
Anal.Calcd for Cy3HygN;3S,051.3TFA  C,50.6;H,5.02:N,6.91
Found C.50.6;H,5.1;N,7.2

25 The starting material was prepared as described in a) immediately above.

Example 31 (see Scheme 38)
Preparation of

a) (28)-2-({2-phenyl-5-[([28,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-amino}-
30 phenyicarbenyl}-amino)-4-methylsulfanylbutyric acid methyl ester (compound 33)
and;
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-75 - The starting materi al

3- Met hyl - N- (3, 3-di phenyl propyl ) -N- ([ 2S, 45] - 4-

BOCsul f anyl pyrrolidin-2-yl met hyl) - but anam de' (conpound 41) was synthesi sed
from conmpound (1) and 3. 3-di phenyl propyl am ne using a sim/lar procedure

to that outliweod7038 Exanple 23. 5 Conpound (38): NRFT/GBR6/01810
(CDClferr]) d 1.5(s, 9H), 1.8(m 1H). 2.19(m 2H), 2.42(m 1H). 2.55(m
2H) , 2.7(m IH), 2.82(m 1H), 3.19(m 1H), 3.67(m1H), 4.0(m 3H),
4.55(d, 2H), 5.2(2d. 2H). 5.9(m 1H), #8&(Fm 10H). 10 Conpound (39):

I ol oL Ve Pl it iAot 51

5.21(m 2H), 5. flienvickHhonylj-sa(ino)-abbihylsulfyIkuaymoasd (cbhpound 33HMR dat a
(cbc[err]) d 0.75-1.00(m 6H), 1.25(m 1H), 1.5(s, 9H), 1.85-2.4(m 6H),
2.83(m 1H), 3.05-3. 47(m 6H) 3 6(m 1H), 3.87(2t, 1H), 7.25(m 10H).

b) Preparatign ofpLonm AN Characterisation data is set out
bel ow, Conpound NVR data (DVMBOd6 at 373[err] K) 1. 65(m
1H), 1.85(s, éﬁtmgmal 3_80IX53 4mg6093mmel) was deprozec@dxmlygmslm)for e 2(m

N .6 25 1 ooty men p yiubledif Y ung compoung AR =, 03 % H 7. 3

Conpound (40): solid 48l9Rg®4a. (CDCl[err]) d 1.5(s,9H), 1.82(s, 3H)
é S(rzn > (1L”|) 4H) ; ﬁ@%%ﬁwﬁfﬁoﬁ%&m al %(3}1&&%&12:5? 1.95A3LM 2
2.0-2.3(2H.m);2.4-2.65(1H+DMSO,m);3.0-3.15(1H.m);3.3-3.9(8H.m);
10 4.25-4.4(1H,m);6.7(1H,m);6.78(1H.m);7.1-7.4(6H.m).
MS (CI") m/z 474 (M+H)".
Anal.Calcd for C,4H;;N;8,0;1.75TFA C,53.6;H.6.14:N.7.82
‘Found C.53.6;H.6.3:N,7.7

15 The starting material was prepared as follows.
Compound 33a
2-Bromo-5-nitrobenzoic acid (12.28g,0.05mmol) was coupled with benzene boronic acid
(6.7g,0.055mmol).(analogously as for the equivalent step in Example32) to give 33aasa
white solid.10.95g(90.3%). '

20 'HNMR (DMSO-D,,300MHz) d7.3-7.5(5H.m):7.65( 1H.m);8.35(1H.m);8.45(1H,m).
MS (ESP-) m/z 242 (M-H),198.

Compound 33b
33a (3.58g,14.7mmol)was coupled with L—Methionine methyl ester h_ydrochloride

25 (3.25.16.2mmol),(analogously as for the equivalent step in Example32) to give 33b asa
pale vellow solid,3.02g(52.6%)
'H NMR (CDCl;,300MHz) d1.7-2.2(7H,m);3.7(3H,s);4.7(1H,m);6.05(1H,m ,NH);
7.35-7.6(6H.m)8.33(1H,m);8.55(1H.m)
MS (ESP+) m/z 389 (M+H)".

30
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WD 97/ 06138

PCT/ GB96/ 01810 - 76 -
Conmpound (42): NVR data (CDCl[err]) d 1.48(s, 9H), 1.8(m 1H), 1.87(s,

- 2H), 2.07(s. 2.33(m 3H). 2.83(m 1H). 3.28(m 6H), :

3.85(m IH) 7“%8’( 131‘10H) - 5-Exanpl e 27 (see Schene 34) P%T%@&é{@l on

of a)

3- Met hyl - N- (napht hal en- 2-yl net hyl ) - N- ([ 2S, 48] - 4- sul fanyl pyrrol i di n-2-

yl met hyl ) - but anam de (conpound 50) and; -85 -
N- ( napht hal en- 2- -N-([2S, 4S] - 4-sul fanyl pyrrolidin-2-ylmethyl)- 10
acet am de (conpoun Conmpounds (50) and (51) were synthesised using

the procedure deSbfli.0g2ibmmolwanystuced fanalogensiyey fonthe epiialsutsteptin Example 30) to

1 | d L. d { 15 P ti
of ELhSOEnS”(5b)”§=veJ sFTRE abfibe S bReRRTT vEe) T 0. 751 1 (on ok
% ?%m |7L)I) 2. 1HNMRNEEna ZybﬁMHz)&HH s@nﬁﬁms-wsmﬁkﬁ)a 6631®,sN)‘71 5193( m208H%1 .
HCT) | S lra (b, TéHz)Hﬁ"i‘LmHm) SR ANHC G 6,7 @.vse(mgnww o

%OCNSELP%/;nyI_ E);?PIC?I‘ iﬁﬁ&?z Mﬁ%ﬂt Eiisng]( cg;rpound (48)) was synt hesi sed
from conpourMS(EF)P*édeQSW)M%mt hyl am ne. 25 Conpound (45):
NVR data (CDCl[err]) d 1.48(s, 9H), 1.92(m 1H), 2.5(m 1H), 2.82(m IH),
2.96(m 1H), '
Compound 33d
10 33¢ (710mg,1.98mmol) was coupled with the aldehyde 22b (625mg,1.98mmol)
(analogously as for the equivalent step in Example 30) to give 33d.1.12(84.4%).
'"H NMR (CDC1;+CD,COOD,250MHz) d1.5(9H,s);1.6-2.2(8H+CH;COOH.m):
2.5-2.75(1H.m),3.2-3.4(2H.m);3.45-3.9(5H.m);4.05-4.35(2H,m);4.5-4.8(3H,m);
5.15-5.45(2H.m);5.8-6.1(1H.m);6.75-6.9(1H.m):6.9-7.05(1H,m);7.1-7.23(1H.m);
15 7.25-745(5SH+CHCl,,m).
MS (ESP+) m/z 658 (M+H)'.
Anal.Calcd for C3,H 3N,S,0, C,60.3;H,6.59;N,6.39
Found C.60.0:H,6.9;N,6.2

20 Compound 33e
33d (1.0g,1.52mmol) was deprotected (analogously as for the equivalent step in example
15) to give the desired starting material 33¢,658mg(75.4%).
"HNMR (CDC);+CD;,COOD.250MHz) d1.5(9H,s);1.6-2.2(8H+CH;COOH,m);
2.55-2.75(1H,m);3.25-3.4(1H,m);3.5-3.75(5H,m);3.75-4.2(3H,m);

25 4.55-4.75(1H,m);6.7-6.85(1H,m);6.85-6.97(1H,m);7.1-7.25(1H,m);
7.25-7.48(SH+CHCls,m).
MS (ESP+) m/z 574 (M+H)" 474.
Anal.Caled for CpoH;oN;0;8, C,60.7;H.6.85;N,7.32
Found C,60.7;H.7.20;N,7.30

30
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3.2(2d, 1H), 3.7(m 1H), 3.96(s, 2H), 4.08(m 2H), 4.54(m 2H), 5.2(m 2H),

5.9(m | H), 7.42(m 3h), 7.8(m 4H). WD 97/ 06138
PCT/ GB96/ 01810 - 77-
Compound (46) : NVR data (CDCl[err]) d 0.96(2d. 6H). 1.48(s 9(m

1H). 2.13-2. 6(WRIH6I38 3. 3(m IH. 3.72(m 2H). 4.15(m 2 "2’9 ‘Hm“‘ 2H)
4.76(m 1H). 5.2(m 2H). 5.9(m IH). 7.48(m 3H), 7.73(m 4H)

Conmpound (48) : NVR data (CDCl[err]) d 0.98(2d. 6H). 1.3(m IH), 1.48(5.
9H), 2.3(m 4H). 2.9(m 1H), 3.1- 3.7(nr86H), 4.85(m 2H), 7.1 5-7.9(m
7H) . 10 b) d?rep 3 -m.lbiu-«i' (51) Characterisation data is

set out bel ow Coffdund 5 T VR data (DMSQd6 at 373 K) d 1.7(m 1H),

2.14(s, 3H), 2. ASZ(mng nhiul)r,lal 338(10016@0ﬂ74mmol6ﬁ)5 hy@irfdysed (@Dblpgoutly3a f@ . the m 7H) .
15 Mcro Anal .00

HO ) ° /ﬁs‘ﬁﬁﬁp &EX%PP'FQBA‘@&"%3%W‘“‘C ?0%@3%8 th) - 20 NVR
data (CDOI [er ] ) HENNRIOMSCB}CI,CO0D 0 1 S20GHIELCO0RNp. 110, 2. 5(m
Cotpound (49) :3 235&(9&%&2(&%@'%@10 By 2 59 By DSOS (s 21)

2.3(s, 1H), 2. 3% g% 9bHm),7.1-7.4(6H,m).
MS (ESP+) m/z 460 (M+H)",311.
Anal Calcd for C»3H,0N;0,8,1.4TFA C,50.0;:H,4.95:N,6.79
Found ) C,49.9;H.5.1:N.6.7
10

Starting material 33e was prepared as described in a) immediately above.

Example 32 (see Scheme 39)
Preparation of

15 a) (2S)-2-{2-Benzyl-5-[(4-sulfanylpyrrolidin-2-ylmethyl)-amino}-benzoylamino}-
4-methylsulfanylbutyric acid methyl ester (compound 34) and;
b) (28)-2-{2-Benzyl-5-[(4-sulfanylpyrrolidin-2-yimethyl)-amino]-benzoylamino}-
4-methylsulfanylbutyric acid (compound 34h)

20 a)  Preparation of Compound 34
Starting material 34g (500mg,0.85mmol) was deprotected (analogously as for the
equivalent step in Example 31) to give the title compound 34 as a white solid, 454mg
(89.3%).
'H NMR (DMSO0-D¢+CD;COOD,300MHz) d1.5-1.7(1H,m);1.85-2.1(5H,m);

25 2.35-2.6(3H+DMSO,m);2.9-3.1(1H,m};3.1-3.8(8H,m):3.9(2H.q);4.4-4.6(1H,m);
6.5-6.7(>1H,m);6.9-7.0(1H,m);7.0-7.3(6H,m).
MS (ESP+) m/z 488 (M+H)",325.
Anal.Calcd for C,5H;3N;S,0;.3HCI C,50.3;H.6.08;N,7.04
Found C,50.4;H.6.3;:N,7.3

30 Starting material 34g was prepared as follows.
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2.88(m 1H), 3.1-3.7(m 5H), 4.85(m 2H), 7.4-7.9(m 7H). 25 Exanpl e 28
(see schene 35) B '

(2S)-2-({4-1([2S, 4S] - 4-sul fanyl pyrrolidi n-2-yl met hyl ) - am no} - napht hal ene- 2-
car bonyl } - am no) - 4- net hyl sul fanyl butyric acid nethyl ester ( 0)

30 Starting nmaVer7ogL3s FEFR
(2S)-2-({4-[([2S, 4S] 4- BOCsul f anyl pyrrolidin-2-yl nmethyl)-am no] -

napht hal ene- 2- carbonyl } -am no) - 4- et hyl sul f&nyl butyric acid nmethyl ester
30e WD 97/ 06138 TeeT

PCT/ GB96/ 01810 ngmm -78 -

72. 11y, 0. 132mol tegted (anal t st

[ Exanle 1% sy Y3 e obea 4 Vst B o M GOt ok 1 (e
(CDC [err] +CD er mm@wa o:HL) &x’é'ﬂ?e x%hﬁﬁ rEMun@n ﬁka%d%(éhkrMhmhe
2.55.3.0(3H. m: 3.15-3.4(TH-T); 3.5-3.7(1H M, 3 OLeH.m

4.2-4.4(1H.m: 5re4ctgnmmmvasmlyenevammedlpmabsnrbndm Sloz k3B38Pandr 1) i z

448 (MrH) [ er r] 5 1@@%@%& Cégmng av&[l%r'/rémﬂl? f-IE)lany[ ﬁf)ﬁrbprﬁ[teeﬁ{c]aogﬁérg] 1.25

TFA C. 49. C, 49. 6;
H. 5. 3; N, 6 7 10ctﬁiﬁlﬁﬁe‘dland;eviipbﬂfedad gi30849' @3 cpysaflime evhita solfd8.38g(88.1%)  Conpund

30a 2- Napt hoj | S, N t Lth_C re tre n

49, 17. 3655. 1993) "fb'@ mﬁ&mﬁgg’@‘%&oﬁﬁ?ﬁﬁ8@&"@@%&&1@&&%&2{%‘% he
required 4-Nitro-2-Napthoic acid. M5 (ESP ) mz 216 (MH). 15
Compound 30b Oxal yl chloride (6.0n, 68. 7nmpl ) was added dropwi se to a
stirred sol uti onCempeuad3dh ¢ r o

10 A solution of benzyl bromide (2.0mL.17.3mmol) in THF(10mL) was added dropwise at
0°C to a stirred suspension of zinc dust(1.7g,26mmel) in THF(10mL) which had been
activated according to the method described by Knochel (J.0.C. 53,2392,1988). The
mixture was left fo warm to RT and stir for 3hrs.An aliquot (6.5mmol) of the supernatent

containing the benzyl zinc reagent was then added to a stirred solution of 34a

15 (1.0g,3.85mmol) and Pd(PPh;),Cl, (27mg,0.0385mmol) in THF(10mL) at RT under argon.
After 1hr a second aliquot (6.5mmol) of the benzyl zinc reagent was added.The resulting
black reaction mixture was quenched with 2N HCI (250mL) and extracted with EtOAc
(2x100mL).The combined organics were washed with water (50mL) and brine
(SOmL),ﬁlfered through phase separating paper and evaporated to an orange gum. This

20 was chromatographed on SiO. (Merck.9385) eluting with 10%EtOAc/i-Hexane to give 34b
as a yellow oil ,590mg(56.6%).
"H NMR (CDCl,,300MHz) d3.9(3H,s.CO2CH,);:4.48(2H.s,CH,Ph); 7.0-7.5(6H.m);
8.23(1H.m);8.75(1H,m).
MS (ESP) m/z 270 (M-H)',210.

25
Compound 34¢
2N NaOH (2.0mL,4mmol) was added to a solution of 34b (560mg,2.06mmol) in MeOH
(10mL) at RT.After 2hrs the RM was evaporated to remove the MeOH and then partitioned
between Et,0 (20mL) and 2N NaOH (20mL).The aqueous was acidified to pH2/3 with 2N

30 HCI and extracted with EtOAc(3x20mL). The combined organics were washed with water
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acid m xture,30a(7.39,33.6rmmmol) in a mxture of DVMF(1. OrL) and
CHerr]dJ[err] (I OOm) at OC under argon. The solution was allowed to
warmto RT stirred 18hrs. evaporated to 20 dryness and azeotroped with
t ol uene(2x25nL). The resulting residues were redissolved in

CH err]d [err WO¥'06¥8) and cool ed to OC under argon. Et m’ﬁﬂfmalo
(7.0nm., 50mvol ) was then added, followed by L-Methionine nethyl ester
hydrochl ori de (7.4g,37nmol ), portionw se, such that the internal

tenperature did not rise above 10C. The $saction ni xture was left to
warmto room te(ﬁ@ﬁﬁﬁhﬁﬂﬁﬁﬁgﬁbﬂ)‘,ﬁﬁ&&ltﬁﬂﬁgﬂme%ﬁ Whd &aporated to yield
wat er (1 00nL), dri ed over ,filtered and concentrated to a viscous

My err|
brown gum Thi s %ﬂsﬂsﬁhﬂﬁteﬁdiﬂ%SBm(&N%)l ash chromat ography on Si err] (Merck
9385) ,eluting 1 ' E j : 4 @ tions were
conbi ned and eva%mlti@ﬁ?@gﬁ%@“fkkﬁéﬁﬁg’%ﬁg&@z'g(sfg’lgﬁge gum 490ng( 4% .
[err]H NVR ( CDC7S8(1H.mREBVHA ) &ISA(IHM)5( 5H) : 2. 55-2. 75(2H, m): 3. 85(3H, s) :

ﬁ/g ?'Eg-F’F'eflﬁ11?3%7@%(’(1’%2%‘?(&@?32?10(ZH'”’;\A%S‘;’}égigg)? 8.5-8. 7(3Hn) .

PCT/ GB96/ 01810 : - 79-
Conmpound 30c 30b (450ny.|.24mmol) was reduced (anal ogously as for the
equi val ent st epCrmpeuind34d e 22) to give the corresponding aniline.30c as

2 Vel Lousoum S 30Rabues Bhmol) oo bohida YR 1 (B Bl arochtorce
471. g: g . 8(5(2 a H;T)rr) © (5A00Mg| 2 Tnuindl)-CBatogTusiy(as fordhe cuivalent (it Example 32) t6 give 3ddias) ;

30d 10 30c (30oRHS g&b’ﬁf‘f&?’ﬁ%ﬁ?&@&%ﬁ?w‘( th i he & aiﬁiaim' compound
22b(428ny, 1. 36 NMR DRSOLDE SOMHP ATIS 225 (FH.ANPS QY BRHDOMSOMesi se 229
G e s e ARt b S R Mgy 52 25
7.6(1H,m);8.2-8.35(2H,m);9.13(1H,d,NHCO).
MS (ESP+) m/z 403 (M+H)".
15
Compound 34e
SnCl,2H,0 (2.5g,11.08mmol) was added to a stirred solution of 34d (900mg,2.24mmol) -
in EtOAc(50mL) and the resulting mixture heated at reflux for 18hrs.The RM was cooled
to RT and treated with 0.88S0 SG NH;(aq) dropwise to pH8. The resulting heavy white
20 precipitate was removed by filtration through celite(545). The filtrates were then
evaporated and purified by chromatography (Mega Bond Elut,SiO,),eluting with CH,ClL,
and then 50%EtOAc/ i-Hexane to give the corresponding aniline 34¢,595mg(71.4%).
'"H NMR (CDCl,,300MHz) d1.75-2.2(5H,m);2.25-2.45(2H,m);
3.6-3.8(5H.m,CO2CH;+NH,);4.08(2H.q,CH,Ph);
25 4.65-4.85(1H.m);6.24(1H,d NHCO);6.7(1H,m);6.78(1H.m);7.0(1H,m);
7.05-7.3(5H+CHCI;3,m).
MS (ESP+) m/z 373 (M+H)" 210,
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M5 (ESP[err]) mz 632 (MtH)[err] 15 Conpound 30e 30d (450nyg, 0. 7nmmol )
was deprotected (anal ogously as for the equivalent step in Exanple 15)
to give the desired starting material 30e.220ng (56. 4% [ err] HNWVR
(CDCl [err].200VHz) dl . 4-1.9(10+HHerr]0,m; 2.0-2.75(9H, n); 9549 ﬂ},;
3. 1- 3. 35( 1H, WO %6838 55(oH. ) : 3.55-3.8(2H. m); 3. 82(3H. sccﬁ%?? %@;
4.98(1H,m; 20 5.15(1H bsNH); 6.9-7.1(2H m ArH+NHCO); 7.4-7.6(2H. m;

7.61(1H.d); 7.8-8.0(2H, m. I\/IS(ESP[srr]) mz 548 (MtH)[err], 448.

Exanpl e 29 (see schene 36) 25 Preparation 0 0- a

(22-2- ({3-[ ([ 2S, dsphpotnd 8aff any! pyrrol i di n-2-yl met hyl ) - am no] - napht hal ene- 1-

car bonyl }-am no) - 4- net hyl sul fanyl butyric, aci d net h‘yzl est er (&orrpound 31)

b) 34e (570mg,1.53mmol) was coupled with the aldehyde 22b (580mg,1.84mmol)
(25)-2-({3-[([2 aﬁaﬂ- g héhh Sedi ,&W%@%}, f Pfer - .
car bonyl }-am no)q- - rﬁs(‘)tﬂﬁl %%F@g%ﬁt%%%%mﬁl c% 0 n{jﬂgﬁ??@%@ﬁﬁ? WO

97/ 06138 foam(1.54g).

PCT/ GB96/ 01810, . - 80 - a) .
Preparation of”%@%'@ﬁn M+ (55nyg, 0. | nmol ) was depr ot ect ed

(anal ogously as for the equivalent step in Exanple 15) then treated

with Et[err] OHCl to give the title conpound, 31 as a white solid.
(37ny, 64.8% 5 Suppound 84 (DVSO Djerr] +CD[err] CJ err] D. 250VHz) dl . 05(1H,t .

b 5 2. 7L ars VD) 1 & B2 BRI R Bed rlogtuty s 524 falleptsep iy Example
6. 95( 1H. s) : 7. 1( H3)tp give tlie(dbbiret staiting Dfatddat J4g7as @ Dale broown; glas@330mgH. d)
10 (41.9%).
"H NMR (CDCl,,300MHz) d1.3-1.65(10H,m);1.7-2.2(5H+H,0.m):2.25-2.6(3H.m);
2.8-3.9(9H.m);3.9-4.25(2H.m):4.6-4.9(1H.m);6.3(1H.d.NHCO):6.55-6.8(2H.m):
6.9-7.4(5H+CHCl;,m).
MS (ESP+) m/z 588 (M+H)",488.
15
b)  Preparation of Compound 34h
Starting material 34g (52mg,0.087mmol) was hydrolysed (analogously as for the
equivalent step in Example 16), then purified by reverse phase HPLC (Dynamax®
60A.C,4,8m prep column).eluting with 50%MeOH/H,0 (0.1%TFA) to give 34h as a
20 colourless glass.38.2mg(56.6%).
'H NMR (DMSO-D¢+CD,CO0D 300MHz) d1.5-1.7(1H,m);
1.8-2.1(5H+CH;COOH,m});2.3-2.6(3H+DMSO,m);2.9-3.1(1H,m);3.2-4.1(7TH,m);4.3-
4.5(1H,m};6.5-6.7(2H,m);6.9-7.0(1H,m);7.05-7.25(5H,m).

MS (ESP+) 474 (M+H)".
25 Anal.Calcd for C, H;;N3S,0; 1.4TFA C,50.8;H,5.16;N,6.14

Found C,51.0;H,5.3;H.6.7

The starting material was prepared as described in a) immediately above. >
30 .
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M5 (ESP[err]) mz 448 (MtH)[err]. Anal . Cal cd
forC[err]H[err]N[err]S[err]CIerr]Z 7HO O0.3Et[err]O C. 49.0:H,6.15:N.7.39 10
Found C 49.1;H6.1;N 7.2

Compound 31a . 3-Nitro-1-napthoic acid 31la was synthesis
3-nitro-1, 8- N¥BEHAPE anhydri de according to the net hoﬁ%‘rfé%l{lguck et

al (Journal of the Anerican Chem cal Society 15 51, 1831.1929).
Conmpound 31b 3-Nitro-1-Napthoic acid 3la (5.0g, 23.04mmol) was coupl ed
wi th L- Met hi oni ne met hyl ester hydrochl-#i~de (anal ogously as for the

i val ent st 20 31b whi t tall
col D D5 o 0! Bl RS chhe ?'c;E?:[err] 200ME) 2. 0o B(aH, 1
2.55- 2. 75( 2H) ; BrepgudM af) ; 5. 05( 1H, m) 6.9(1 H d. NH): 7. 6- 7. 85( 2H. ) :
8. 0- 8, 15( 1H, M 3
5.0.8, 1o(1H ) B S Sos2iiall Atk s %W'ggﬁ%ﬁf bl ey il
(anal ogougl y as bémvlahﬁo@-@t-rhbth&lﬁﬂfalnylhebwidhl 75W&s&ﬂcompouﬁcmsa WN(I%/R t he
LT ST B iAot
3.83(3H, s) : 5. 03h4babhs 7.28( 1H
7.39§1H,f3; 30 7. 6(1Hm@"°§m'%§?m"'r7%"0ﬁ’('w'&zd&%é§’&ﬁf%§33 (ﬁ/&H)m% err] 170.
WD 97/ 06138

PCT/ GB96/ 01810 4)  preparation of Compound 35 - 8-
The title compound 35 was synthesised from methyl-2-bromo-4-nitro-benzoate using the

10 same methodology as described in Example 32 but using Pd,(dba); as a source of catalytic
palladium in the benzylation reaction.
'HNMR (DMSO0-D¢+CD,COOD.300MH;) d1.5-1.7(1H,m);1.8-2.1(SH.m);
2.3-2.6(3H+DMSO,m);2.9-3.1(1H,m);3.2-3.8(8H,m);4.05(2H.m);4.4-4.6(1H,m);
6.4-6.6(2H.m);7.0-7.35(6H,m)

15 MS (ESP+) m/z 488(M-+H)",325.
Anal Calcd for C;5H33N,8,04.2HCI C.53.6;H.6.29;)N,7.5
Found C.53.5;H.6.5;N,7.3

b)  Preparation of Compound 35g

20 Compound 35 (100mg.0.18mmol: see a) above) was hydrolysed (analogously as for the
equivalent step in Example 32) to give 35g as a white solid,85.8mg(67.3%).
'"H NMR (DMSO-Dg+CD;COOD,300MH,) d1.5-1.7(1H,m);1.8-2.1(5H,m);
2.3-2.6(3H+DMS0,m);2.9-3.9(6H,m);3.95-4.2(2H,m);4.3-4.6(1H,m);6.4-6.5(2H,m);

7.0-7.3(6H,m)

25 MS (ESP+) m/z 474(M-+H)",325.
Anal Caled for Cp4H;N;S,0,.1.3TFA C,51.4;H,5.24:N,6.76
Found C,51.2;H.5.4;N.6.7
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Compound 31d 3lc(l.79,5.12mmvl) was coupled with the al dehyde

22b(1. 76g. 5. 59mmol ), (anal ogously as for the equivalent step in Exanple

30) to give 31d as an off-white foam 2.95g(91 3% . [err]H NMR

(CDCl[ err] +CD[ err] COOD, 250MHz) d1. 5(9H.s), 1.9(1H,m; 5

D.0- 2. 25( 4H+CIF@PTISEBOH, n) - 2. 25- 2. 44( 1H. n) : 2. 55- 2. 75( 3H. ) ; FHCRHRIFG

3.55-3.7(1H. M :3.7-3.95(4H. m ;4. 1- 4. 25(1H. M ; 4. 25- 4. 4(1H, m) ; 4. 55- 4. 8( 2H. rr)

5.03(1H. m;5.15-5.45(2H. m ;5. 96(1H,m; 6.9-7.5(4H+CHCLl[err], m; 7. 66(1H m;

8.1(1H. m MBS (ESP+) mz 632 (MrH)[err]. -$8-  Conpound 31e 31d

(2.0g, 3.17mmuol ) Eﬁﬁl{:ﬁ%@é%%@ﬁ%‘ﬁ?”a' ogously as for the equivalent step in
ve

Exanpl el 5) to gi esired starting material 3le as a pale yellow

f oam | . 62g( 93. 4%2S)2-{2-BenzyiS-{(RSAS|4cmifanyipyrrolidiotd-yim eﬂwl)mnd(mma,mmo}-“-

L et S

5.02(1H m ; 6. 65(The, nﬂio \hlrd 39b; was Hdubbd® the corrdspondingdnilitie(¢duple with the) ;

7 4(IH ) 7. 62014 ESP) rﬂz 5438 (I\/H-l)[err] 448. 20 b)
Conpound 31f 3 J?B'Ph r%’rhﬁm I%& ¥Asty @jaloeausly 5 for

Exanpl e 16) the £6 h d;ygase HPLC (Dynamax 60AC, CJerr] 8m
prep col um), elr%’?:ﬂ{ﬂglgés gl;%t cn%e—evbﬁ{pgﬁ]o (0.1% TFA% tol_?l ve product

31f as a white fMMBZ@h@R@@sﬁQ@;COOD-P@QM?Hd‘IIm :3(6H.m);1.5-1.7(1

yirs ?E s o 31 GER %3%@9&%@& oSt s 0@(%

?Egl(aw ) 74g7(|(6—5-6)7(2Hﬂ1763H3(§I;L?n)35(1:—| . 7d6]§(1H m: 7. 95( 1H, m

z 4 na cd for
Jerr] H[ err] ?% %Z%%‘Fr)f’gféféﬁ’”ﬂ) A C 48.7:H 4.9 N, 7. 22 Found
C

e
, 48. 6; ; N, 7Adal @"ﬂcd for C27H37N35203 2HCl C.55.1:H.6.68:N,7.14
Found _ C,54.9:H,7.0;N,7.1
Compound 36a

A solution of 34d (25.24g,62.78mmol) in MeOH (500mL) was treated with 2N NaOH
15 (35mL.70mmol).The resulting solution was then evaporated to dryness and the solids
partitioned between Et,0 (200mL) and water (500mL).The aqueous was then acidified to
pH2 with 2N HCl and extracted with EtOAc(2x250mL).The combined organics were
washed with water(2x100mL),brine(100mL).filtered through phase separating paper and
evaporated to give 36a as a white s0lid.23.57g(96.8%).
20 '"HNMR (DMSO-Dg,300MHz) d1.8-2.2(5H.m);2.3-2.6(2H+DMSO.m); |
4.1-4.3(2H,m):4.4-4.6(1H,m);7.1-7.3(5H,m);7.4-7.6(1H,m);8.1-8.3(2H,m);
8.9-9.0(1H,m NHCO)
MS (ESP-) m/z 387(M-H)".
Compound 36b
Sulphuryl chioride (5.0mL.62mmol) was added to a stirred suspension of
36a(19.2g,50mmol) in IPA (500mL).The resulting mixture was then heated at reflux for

(R0
Lh

18hrs. The reaction mixture was then evaporated to 1/5 volume and partitioned between

EtOAc (1L) and saturated NaHCO; (aq) (500mL).The organics were then washed with

water {200mL).brine (200mL),filtered through phase separating paper and evaporated to
30 give 36b as a white solid,21.25g(100%)

'HNMR (DMSO0-D4.300MH;) d1.0-1.3(6H.m);1.8-2.2(5H,m);
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Exanpl e 30 (see Schene 37) . Preparation of a)

(2S)-2-({-3-phenyl -5[ (| 2S, 4S] - 4- sul f nyl pyrrolidin-2-yl met hyl Lz aQ z
phenyl car bony‘fv?-"g{ﬂ@ﬁ%) -4-net hyl sul fanyl butyric acid met hyl ts Igiri 52 ggc}rorpound
b

32) 5 and;
(25)-2-((-3-phenyl -5[ (]| 2S, 48] - 4-sul fanyl pyrg.ol i di n- 2-yl met hyl ) - am no] -
phenyl car bony! } - ami no) - 4- met hyl sul f anyl buty¥i’c aci d (conpound 32f) a)

Preparation of ZBR+262HEDMEO0.h):45!-23{2H6):ARL46(1 i) 2@ ROUHIN)3ZB7.3(5H.m);
(55ng, 0. 096mm|} wa ugeprot ected (anal ogously as for t he equival ent step
i n Exanpl e 15) '8‘79(15( “{)ﬁé'ﬁ-q‘(ag-”&WAHﬁﬂNﬁ(ﬁs a white foam (56ny).
[err] H NVR ( COGl{sgEsp+ *.6-1.85(1H m;

1.9-2. 4(6H+CH err] C[Si(;r)r?r?/%%%?(r '?-?)2. 45-2. 7(3H. m ; 3.1-3.25(1H. m;
3.35-4. 1(11H+H err]0,mM; 4. 754. 95(1H. M ;6. 8(1H. n) ;6. 9-7. 05(1H. m ;-
7.1-7,55(6H+CHE[ Cl[err],m) 15 M5 (ESP+) niz 474
(MtH)[err]. 5 %%%f@%%&liﬂ_‘

C err] H err] N e(28)25[26Benzel-S[N{[28 45M4-shlfanyipyrrolidin-2GmithylN-B-1 ; N, 5. 45
Found . . . ] g 531b6; H, 5..5;N, 51
Starting mater i Bethesypropiony)-aminal-penzoviamipgizi-megylsulfanylbutyyig acid isqpropyl
NaHCO err] (ad) estéiibompwasid #ded to a stirred sol ution of

met hyl - 3- brono-5-nitro- benzoate (4.0g, 15.38mmwl) (M ndl and Vecer a,
Col I . Czech. Chem Comm 38, 3496. 1973.) and phenyl boronic acid

(2.0g,16. 38 | Hal 2. e ology for the e 'a- t ste
re o e A R ) ot st D e
RaHOOL ot 1 ( a0) ( F05 OSAncodi600LE0ML) &0 T3 REE s 78 ak  200m) |, ¢ hen

?c: difi gd t(r)] 8H3.8vﬁ'.I(BHMZHQ.6(5HHBMSIS.ﬁi);Qi9@955\%?51&'0“12((%‘1&52*1), ) 39
I | teredwashed wit ter an zeotroped with toluene (3x25nL) to give 32a
as an off- 30 mﬁ14f‘€6(£§1“f)i§-%8@ﬁ%}o‘t'qu(glﬂrfrﬁt ed with i-Hexane filtered and

dried 2.6g(6955%s (ESP+] @kebiMa( DVSO D err]. 300MHz) d7.5(3H. m; 7. 8(2H. m);
8. 4-8. 7( 3H.
(SHM - nal Caled for C31HgsN;3S,05.1.5HCI C,56.7;H.6.83;N,6.4
Found C.56.7:H,7.0;N,6.0

The starting material was prepared as follows.

20 EEDQ (530mg.2.15mmol) was added to a stirred solution of 364 (1.5g,2.15mmol: see
Example 34) and 3-methoxy propionic acid (220mL, 2.36mmol) in CH,Cl, (15mL). The
mixture was left to stir 18hrs at RT then evaporated. The residues were then partitioned
between 1IN citric acid(aq) (200mL) and EtOAc (100mL). The organics were washed with
saturated NaHCO; (aq) (50mL), water(S0mL) and brine(50mL), filtered through phase

25 separating paper and evaporated to give a pale yellow gum. This was then purified by flash
chromatography on SiO, (Merck 9385) eluting a gradient of 0-50% EtOAc/i-Hexane.
Appropriate fractions were filtered and evaporated to give starting material 37b as a
colouriess gum.1.14g(67.7%).

MS (ESP+) m/z 786 (M+H)".

30
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WD 97/ 06138

PCT/ GB96/ 01810 -83 - \VS3
(ESP[err] ) mz 242 (MH)[err]. Anal. Calcd for Cerr]J]Herr]NJerr]:
C.64.2:H 3.73:N.5.76 Found C.64.0:H 3.7:

; 810
Conpound 32b WOIBEI383 19 12. 76mol )was coupl ed with L-Met *%F\I?R%s’ﬁ
nmet hyl est er hydrochl ori-de (anal ogously as for the equivalent step in
Exarrple 22) to give 32b, 4.99(99% . [err]H NVMR (CDC [err], 200MHz)

d2.1-2.45(5H. m; 2. 65(2H.t); 3.83(3H,s); 4. 997”TH, m ;

7.2-7.35 1H+CHCEkﬁﬂk3ﬂ 3H, 7.6-7.7(2H. 8. 38(1H. 8. 58( 2H,
10 M5 (E(SP+) m z 389 (I\/H%De?%h?trn]z‘@( Ann)al Cal cd(forn) ( " ( "
C[err]H[err]N[e?FijEf‘E‘P”f‘}SC% 8:H 5 19:N. 7.21 Found

C.58.8:H5.1; -
(anal ogously as or §{Lséq§3?§aﬁg“ﬁ§%gt epdilﬁﬁz%:élae Il)-3 m t%y?%ﬁ/‘gmt&gﬂl

correspondi ng awl-ethyB-bdfradidéIcphgdouddgé)and: [err]H NVR (CDCl [err], 250VHz)

d2.0-2. 2(4H. H

02,0 2 M ) 2 A b i S P 10 Ty leBT DA
7.5-7.65(2H. hﬁ. FiRetantide(c err Conmpound 32d 32e
(1.0gq, 2. (Smmlng \%/gg coéu-pl ed with f&ﬁ% al dehglde ]22b (880ny, rerSIr:’m)I)

(anal ogously as for the eqU| val ent step in Exanple 30) to give 32d .1.5
1g(82 3% 25 [er 5] H DR, sl LEEE er r] COOD, 250MHz) dI . 5(9H, s) ;

-2.0(1H, m;
The method described in Example 23 for the synthesis of compound (6) was used to

10 prepare compound (56) as set out in Scheme 43.
NMR data in CDCl; § 0.91(s, 9H), 1.5(m. 1H), 1.75(m, 1H). 1.82(d.1H), 1.91(d. 1H).
2.52(m, 1H), 2.92(m, 1H). 3.33(m. 3H), 3.72(m. 4H). 4.15(m. 1H), 7.26(d,1H). 7.41(t. 1H).
7.56(m, 2H), 7.8(d, 1H). 7.9(2d, 2H), 9.08(br.s. 1H).
Micro Analysis: %Theory C64.2, H7.97, N6.5

15 (1.00 HCI. 0.5H,0 %Found C64.4, H7.90, N6.3

Starting material compound (54) was synthesised analogously with Example 23 using the
appropriate intermediates:
Compound (52).

20 NMR data in CDCly 3 1.00(2s. 9H), 1.46(d, 9H). 1.95(m, 2H), 2.4(m, 2H), 3.3(m. 4H),
3.7(m, 3H), 4.00(m, 3H), 4.57(d, 2H), 5.22(2d, 2H), 5.90(m, 1H), 7.24-8.4(m, 7H).
Compound (54).

NMR data in CDCl; § 1.00(2s, 9H), 1.35(m, 1H), 1.49(s, 9H), 1.89(br.s,1H), 1.95(d, 1H),
2.3(m, 1H), 2.32(d, 1H), 2.88(2q, 1H), 3.1-3.9(m, 9H), 7.25-8.31(m, 7H).

25
b) . Preparation of Compound 57
The method described in Example 24 for the synthesis of compound (27) was used in a
similar manner to prepare compound (57).

NMR data in CDCl; & 1.2(m, 1H), 2.00(m, 1H), 2.6(m. 2H). 3.15-4. 40(m, 10H), 7.28-

30 8.70(m. 11H), 9.4(br.s. 1H).
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rr] COOH, m; 2. 5-2. 75(3H. m ; 3.

2-3.45(2Hm) ; 3.5-3. 7(1H, ) ;
.0-4.4(2H,m;4.5-4. 75(2H,m; 4. 9-5. 05(1H, m) ;5. 1- 5. 45(2H, ) ;
.03(1H,m;7.1-7.5(5H+CHC 3, M) ; 7. 5

r].

5-7.7(2H. m M5 ( ESP+)
r 30 Anal . Cal cd

erWPRIBH38 O err]S[err] 0.1 Herr]O C, 59.9: H, 6. 61; R§HCEE0810 ), g
.8:N.6.2 WO 97/ 06138
PCT/ GBQG/ 018 0 - 84-

Compund 32e 32d( 1. 1g 1 67mol ) was depr®t-ected (anal ogously as for the

equi val ent ste 15) ¢ IV, ' starting materi al
32e. 800ny( 83. 49 icto err] H NVR (é%%r??ég%%wg?

.25(1.5H.t, CH e(‘ZE-]GI:H{IQO)] COCH([ er r | %Foubd4-Q5664, H6I46nN7.705
1, 9( 2Hbs. NH+H[ err]0);2.0-2. 22( 4H+CH3CH2COCH3) ; 2. 23- 2. 55(2H. m) ;
2.51-2.65(2H M :2.9(1H. M : 3. 12(1H. M :3.2-3. 75(4H. n) ; 3. 8(3H, M ;

4. 13(1. 3H. q. CH| staftinghdi@t: 3 &ﬁlvaﬁhEka&? ba,
6. 85(7 0(2a m[ArH+N CO)t ?lo gﬁdmg){% }}7““?3(4H+CHC 3.m;7.5-7. rgs(ﬁlﬁlﬂlm

VB (ESP+) m z3S¥prqRuRig)ipermisiaiesy. 10 Anal . Cal cd for

C[err]H[err]N[e f err]0.5EtCAc C.60.3;H.7.02;N,6.8 Found
C.59.9:H 7.1;N gﬁ%ﬁ&ﬁ{d(bﬁL Preparati on of Conpound 32f 15 Starting

mat eri al 32e (1NMRydda ﬁ@ﬁiplﬁ)l A8{s 9HY.d 8 msHY), 2.42(ad. dHH BS743 4a6m.f551). 3.6

i val ent step,i t Q0] desi d 32f whi t
Faam 96 arg. 4B ghTA S Ay Lolld g S8Rcity ERARHED: ) Coct 250me)
1.5-1.8(1 H m; Colpaund((55). M ; 3.05(1Hg);3.15-3.6(7H. m;3.65-3.9(1H m;
4.454. 65(1H %' RME dzta 9:%653 r? 1.34(m, 1H), 1.5(s. 9H), 1.95(m, 1H), 2.32(m. 2H), 2.72-4.00(m,

10H), 7.1-8.6(m. 11H).

Example 37 (see Scheme 44)
Preparation of
15 a) N-(2,2-Diphenyl-ethyl)-N-([2S,48]-4-sulfanyl-pyrrolidin-2-yimethyl)-3-methyl-
butyramide (compound 67);
b) N-(2,2-Diphenyl-ethyl)-N-([2S,4S)-4-sulfanyl-pyrrolidin-2-ylmethyl)-3,3-
dimethyl-butyramide (compound 68);
c) N-(2,2-Diphenyl-ethyl)-N-([28,4S]-4-sulfanyl-pyrrolidin-2-yimethyl)-2-pyridin-
20 3-yl-acetamide (compound 69) and:,
d) N-(2,2-Diphenyl-ethyl)-1-0xy-N-([2S,48]-4-sulfanyl-pyrrolidin-2-yimethyl)-6-
methoxy-nieotihamide (compound 70).

a)  Preparation of Compound 67
25 - The method described in Example 23 for the synthesis of compound (6) was used in an
analogous manner to prepare compound-(67) using appropriate intermediates - see Scheme
44,
. NMR data in DMSO-d6 & 0.75(m, 6H), 1.55(m,1H), 1.87(m, 2H), 2.05-2.45(m,1H),
3.05(m,1H), 3.25-3.70(m, 6H), 4.05(m. 2H), 4.20-4.55(m,1H), 7.30(m.10H), 8.80-
30 9.80(2br.s. 2H)

SUBSTITUTE SHEET (RULE 26)



20 7.05-7.2(1H.m:7.25-7.5(4H.nm);7.55-7. 7(2H. n) . MS (ESP+) m z 460

(MtH)[err]. 279. Anal . Calcd for Cferr]Herr]Nerr]S[err](ferr] 1.3TFA
C 50.6;H5.02;N,6.91 Found C, 50.6;H5.1;
N, 7.2 25 The starting material was prepared as described i

i mredi at el y ab¥Q87/06138 Exanpl e 31 (see Schene 38) Pre BogmLe

a) (2S)-2-({2-phenyl -5-[([ 2S, 4S] - 4-sul fanyl pyrrolidin-2-yl net hyl)-am no] -
30 phenyl car bonyl } - am no) - 4- et hyl sul fanyl butyric acid nmethyl ester

(conpound 33) and; WO 97/ 06138 -9~

(ng 629?1218? IMI%mAnalsSls4S %The(l, C63I9 H782INGd2 2-yl met h Ii T | - )
phenyl - 5- sul Tanyl pyrrolidin-2-yl net hyl)-am no

phenyl car bonyl } - MS&DH& yYeEougda o Jg’mé‘ 64 d (conpound 33f) a)

Preparation of w}ﬁ 5 Starting material 33e (53.4ng, 0. 093mml ) was

deprot ected (anal ogous § s for the equi val ent step in Exanple 31) to

give the title cNmﬂbMdeB)Gls 5d.50(y, PH). 1.77(a01 H)JI2.46m hiF). 8.7%¢m, 1H), 3[08¢m,} H). NVR
(Dl\/BOD[err]+CD[ r ). dl .5 3H+ 5 S
2.0-2.3(2H. m; 325, g& )3-87(89. 1@151543(%1%{ {%&‘32@%%12& § 380 e,
4.25-4.4(1H m; 65'9()(1,{—11}@?7@5( (dﬁj m;7.1-7.4(6H. n) . M5 (Cl[err]) mz 474
(MtH) [err]. Cal'cd for Jerr]Herr]Nerr]S[err]Jerr] 175TFA
C, 53.6:H, 6.14: N ﬁomnound (39).

NMR data in CDCl; 8 0.85(m, 6H), 1.48(m, 9H), 1.80(m, 2H), 2.10(m, 2H), 2.40(m,1H),

2.80-4.35(m, 9H), 4.55(m, 2H), 5.25(m, 2H), 5.90(m,1H), 7.25(m,10H)

10 Compound (63).
NMR data in CDCl; & 0.85(2d. 6H). 1.24(m.1H). 1.48(s, 9H). 1.68(m.1H), 1.81(d.1H).

1.95-2.35(m, 3H). 2.75-3.65(m. 6H), 3.90-4.55(m, 3H). 7.25(m,10H)

b) - Preparation of Compound 68

15 Similarly compound (68) was synthesised from compound (60) as set out in Scheme 44.
Compound (68)
NMR data in DMSO-d6 & 0.85(m. 9H), 1.55(m,1H), 1.74-2.27(m, 2H), 2.37(m.1H),
3.05(m.1H), 3.45(m, 6H). 4.05(m, 2H), 4.18-4.55(m,1H), 7.28(m,10H), 8.90-9.90(m, 2H)

Micro Analysis: %Theory C64.6, H8.02, N6.02
20 (1.0HCL1.0H,0) %Found C64.8, H8.30. N5.70
Compound (60).

NMR data in CDCl; & 0.93(m, 9H), 1.50(s, 9H), 1.82(m, 2H), 2.35(m, 3H), 2.90-4.35(m,
8H), 4.55(m, 2H), 5.25(m,2H), 5.90(m,1H), 7.25(m,10H).
Compound (64).

25 NMR data in CDCl3) & 0.93(s, 9H), 1.24(m,1H), 1.48(s, 9H). 1.80(q,1H), 2.23(d,1H),
2.30(m,1H), 2.75-3.70(m, 6H), 3.90-4.60(m, 3H), 7.25(m,10H).

€)  Preparation of Compound 69

Compound (69) was synthesised from compound (61) (see Scheme 44) analogously with
30 the procedure described in Example 24 for the preparation of compound (27).

Compound (69).
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Found C.53.6;H.6.3;N,7.7 15 The starting material was prepared as
fol | ows. Conmpound 33a 2- Brono- 5-nitrobenzoic acid (12.28g, 0. 05nmol )
was coupl ed with benzene boronic acid (6. 79, 0.055mml ), (anal ogousl y as

for the equival ent step in Exanple32) to give 33a as a | Ld.
10. 95g( 90. 3% WOFEE | H NVMR (DVBO- Df err], 300MHz) "Rt Ensitbid

d7.3-7.5(5H.n):7.65(1H. m; 8.35(1H. n); 8. 45(1H, m. M5 (ESP-) mz 242
(M H), 198. Conmpound 33b 33a (3. 5%?, 14. 7mol )was coupl ed with
L- Met hi oni ne nethyl ester hydrochl oride 257(3.25.16. 2mmvl ), (anal ogously as

for the equi val NMR éddt£ia GICIES NINne ), 240(ng) LN 2.88¢m, 1), 3.15-4.50ma)1 EH) el | ow
solid, 3.029(52. §9 CDCllerr],.300NHz)

3. 7(3Hs) : 4. 7( 1H?-é%{“@!%%iﬁfwﬂ%%ﬁmm% %@imil&’ﬁﬂwﬁzlgé{gh?ﬁé‘ﬁ%%ﬁﬁ, m

M (ESP+) miz 3 . 30 g
PCT} £963018io Rflcrb Wikl dis: %Thelly 855.9%539. N7.01 g6 .

Conpound 33c  (ZBHCLO.DYFA.GHE)) %kesind QGO HIENNOSGousl y as for the

equi val ent st gp L& @ﬁ?gﬁl e 30) to gi ve the corresponding aniline
33¢. 725mg( 78. 8oy POIELD L WMVR (DAl [err], 300MHz) di . 6-1. 8(1 H, m):

1.8-2. 15( 6H. ) : RMK &dth m)CDCI5 5 3.47¢s39H)( P.BO(as1 H-L.80-4]65(m. 14H), 5.23(m, 2H).
4.6-4.7(1H m):5,85(1 H.d. NHCO.. 6. 79( .7 0(1H. m) ; 7.15(1H, d) :
7.2-7. 45(5H+C|—IC:15'?&("?=F',IW'? m’?zﬂﬁs(-%sé%(%?éj-%g. (M+H) [err], 196. -
_ Compound (65).
NMR data in CDCl; § 1.25(m,1H), 1.48(s, 9H), 2.30(m.1H). 2.70-4.55(m, 12H).
10 7.30(m,12H), 8.28(2d.1H). 8.45(m,1H).

d)  Preparation of Compound 70
Similarly compound (70) was synthesised from compound (62) using appropriate
intermediates.

15 NMR datain CDCl; 8 1.67(m,1H), 2.15(d,1H). 2.47(m.1H), 3.16(br.s. 1H), 3.50(m. 2H),
3.85-4.40(m, 8H), 5.22(br.s,1H), 6.56(d,1H), 7.00-7.35(m,11H), 7.90(s,1H), 8.85-
10.75(2br.s. 2H)

Micro Analysis %Theory C57.2. H5.91,N7.70

(2.0HC1,0.5H,0) %Found C57.5, H5.60, N7.30
20

Compound (62).

NMR data in CDCl; § 1.50(s, 9H), 1.60(m,1H), 2.47(m, 1 H), 3.00-4.50(m,12H). 4.58(d,
2H), 5.25(m, 2H), 5.90(m,1H), 6.53(d,1H), 6.95(m,1H), 7.25(m,11H).
Compound (66).

25 NMR datain CDCl; & 1.20(m,1H), 1.45(s, 9H), 2.30(m,1H), 2.66(m,1H), 3.00-3.45(m,
4H), 3.55(m.1H), 3.95-4.25(m, 5H), 4.47(m,1H), 6.55(d,1H), 7.25(m,11H), 7.65(m,1H).

. Example 38 (see Scheme 45)
Preparation of

30 a) N-(]28,48]-4-sulfanyl-pyrrolidin-2-ylmethyl)-3-methyl-N-(2-naphthalen-2-yi-
ethyl)-butyramide (compound 80);
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Conmpu 10 33c (710ny, 1.98mmol ) was coupled with the al dehyde 22b

ng, 1. 98mmol ) . (anal ogously as for the equivalent step in Exanple 30)
to give 33d.1.19(84.4%.  [err]H NVR (CDCl[err]+CDf err] COOD, 250Mz)
dl.5(9H,s); 1.6-2.2(8H+CH err] COOH. m) : 2.5-2.75(1H, m, 3. 2- /ﬁﬁﬂ‘ﬁ%‘fhlw
3.45-3.9(5H, m; 4. M3 35(2H, m ; 4.5-4.8(3H, m; 5. 15-5. 45(ZH.
5.8-6.1(1H. n); 6 W5-6.9(1H, m;6.9-7.05(1H, m;7.1-7.23(1H m; 15
7.25-7.45(5H+CHC [err], m. M5 ( ESP+) m‘é?§658 ( M+H) +. Anal . Cal cd for
Clerr]Herr]NefrjSferr]derr] C, 60.3;H 6.59"N, 6.39 Found

C 60.0:H, 6.9; N § 2 N-g2SESTmeuiichyBpprrolidin-2cklintthegD-3]3-GidwenmylN-@amaplitiai-BCt ed
(anal ogously as for .the equjval ent steg) I n exanpl e 15) to give the
desired starti n¥-etadsbutyramide (compapndAi)igog [err]H NMVR

CDC1 ) . S Hekgihe- 3 Eyse- %'y
5. 5 7501 iy O s ps g hribldil 2L St SN 2-
4.55- 4. 75( 1H, n) pridin@-yGcetamjded cabpndINBhti:n) ; 7. 1- 7. 25( 1H, ) ;

7.25-7. 48( 5H+ er.Ll. - NMS. ( ESP+4). 574 rr]..A74

Aol Cal o o 8 AR Ml suigyy riregidin T et e B Ry ptiehy-N-0-

C, 80. 7; H. 7. 20; Naaphehhicitl2-yl-ethyl)-actifinfie/(Bdmdpdtind 83).

PZT/ GB96/ 01810 : - 87 - b)

reparation of Conpound 33f Starting nmaterial 33e (100ng.0.174mml) was
hydrol ysed (anafypgouskys 4 3 .

The method described in Example 23 for the synthesis of compound (6) was used to
10 prepare compound (80).

NMR data in DMSO-d6 & 0.75(m. 6H). 0.87(d,1H), 1.65(m,1H), 1.92(m.1H). 2.02(d.1H).
- 3.03(m, 3H),.3.20-3.80(m..9H). 7.48(m, 3H), 7.75(d,1H), 7.85(m. 3H). 8.90-9.90(br.d. 2H)

15 Micro Analysis: %Theory C64.9, H7.68, N6.88
(1.00 HCD %Found C64.9, H7.50, N6.80

Starting material compound (76) was synthesised analogously with Example 23 using
appropiate intermediates - see Scheme 45.

20
Compound (71).
NMR data in CDClI; 8 1.50(s, 9H), 1.85(m,1H), 2.50(m,1H), 2.80(m,1H), 3.00(m, 5H),
3.20(m,1H), 3.65(m,1H), 4.00{m,1H), 4.10(m,1H), 4.53(d, 2H), 5.20(m, 2H), 5.90(m, 1H),
1.32(m,1H), 7.42(m, 2H), 7.63(s,1H), 7.80(m, 3H).

25
Compound (72).
NMR déta in CDCl; & 0.90(m. 7H), 1.00-2.60(m, 14H), 3.00(m, 2H), 3.10-4.20(m, 7H),
4.60(m, 2H), 5.25(m. 2H), 5.90(m,1H), 7.30-7.50(m, 3H), 7.60(m,1H), 7.80(m, 3H).

30
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equi val ent step in Exanple 31) to give 33f as a white foam 64. 6ng(59. 8% .
[err]H NVR (DVSO- O err] +CD[ err] COOD. 300MHz) dl .5-2. 0(6H+CH err] COOH. n); 5
2.0-2.3(2H mM:2.3-2. 7(1H+DVSO) ;3. 0-3. 1(1H. M :3.2-3.9(5H. M ; 4. 2-4. 35(I H M :
6.6-6.9(2H. M ;7.1-7.4(6H m. M5 (ESP+) mz 460 (MrH)[err] . 311 Anal
Calcd for C2WVQOMINS? 1. ATFA C 50.0:H, 4.95: N, 6.79  FoundCT/GBI01810

C 49.9;H 5. 1:N.6.7 10 Starting material 33e was prepared as described in
a) imedi ately above. Exanpl e 32 (see §cheme 39) Preparation of 15
a) T
(25) - 2-{ 2- BenzyCorhpdubd (FBY! f anyl pyrrolidi n-2- yI met hyl ) - am nol - benzoyl am no} -

4-met hyl sul fany] b d_net h 34
(29) - 27 (3 BonzyNVAK QRadn S3HG1h PIO B b1 r2 30 H O B3-SR SFD e o) -

4- et hyl sul f any: ound 34h) 20 a) Preparation of
Conmpound 34 j@]g}s?ﬁb rrzttg%(&fgﬁPMg (500nyg, 0. 85mMl ) was deprotected
(anal ogously as for the equi val ent step in Exanple 31) to give the
title conpoun 4 as, ' 454y (89.3%. [err]H NMR
(DVBSO- D err] +CO’er r 7CE0; 3 . 5-1.7(1H m; 1.85-2. 1(5H, m; 25

2. 35- 2. 6(3H+DNB&miduad&13w$£§bithB§Iseﬂffbnﬁc0&(p%ﬁ5(73)Q(SEd'quihSéhehﬂeﬁxhldsh‘)ﬂar

6.5-6. 7(>1H, 6.9-7.0(1H m 3 M5 (ESP+) m z 488
(l\/HrH)[eEr] 3?5 manner;g pa@?%%f@wm%ﬁg?ﬂwerr]S[err]aerr] 3HC

C,50.3;H 6.08;N,7.04 Found C, 50. 4;
H 6. 3;N, 7, 3 30 Starting material 34g was prepared as follows.
97/ 06138 NMR data in DMSO-d6 & 1.08(d, 9H), 1.80(m.1H). 2.15(m, 2H), 2.65(m.1H), 3.00-
PCT/ GB96/ 01819 4.00(m,10H), 7.63(m, 3H), 7.90(s,1H). 8.03(m. 3H), 9.50(br.d. 2H),

Micro Analysis: %Theory C64.9. H7.93. N6.58

(1.0HC1,0.25H,0) %Found C64.8. H8.10. N6.50

Compound (73).

15 NMR data in CDCl; & 1.00(m, 9H), 1.47(s, 9H), 1.80-2.55(m. 4H), 3.00(m, 2H), 3.10-
4.20(m, 8H), 4.60(d, 2H), 5.25(m, 2H). 5.90(m,1H), 7.30-7.85(m. 7H)

Compound (77).
NMR data in DMSO-d6( 100°C) 8 0.95(m. 9H). 1.35-1.75(m. 9H), 2.15(s, 2H),
20 2.40(m,1H), 2.60-3.90(m.12H), 7.40(m. 3H). 7.70(m,1H)., 7.80(m. 3H).

c) Preparation of Compound 82
Compound (82) was synthesised from compound (74) as set out in Scheme 45 by a similar
procedure to that desribed in Example 24 for the preparation of compound (27).

25
Compound (82). .
NMR data in DMSO-d6 & 1.65(m,1H), 2.90-4.15(m,14H), 7.35-8.90(m,1 1H), 9.50(br.d,
2H).
. 30 Micro Analysis: %Theory C51.9, H5.19,N6.99

(2.0HCL,1.0TFA.0.5H,0)  %Found C52.2. H5.40.N.7.00
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-88 - Compound 34a A sol ution of 2-brono-5-nitrobenzoic acid
(9.0g,36.6mmol) in MeOH (200nL) was treated with SJerr]Cl[err](2.0n)
and the resulting solution heated at reflux forl8hrs. The reacti on

m xture was then evaporated pre-absorbed on SiJerr] (Merck. 9385‘

chr omat ogr aphW@.9786188 i ng wit h 10%kt OAc/ i - Hexane. Appropri at BCF Q} s were
conbi ned and evaporated to give 34a as a crystalline white

solid, 8.38g(88.1% [err]H NVMR (CDCl [er] ., 300VHz)

d4.0(3H,s.CJerr]CHerr]);7.85(1H nm; 8. 18(‘19—?‘n) ;8.63(1H. M. Compound
34b 10 A sol utig&ncggun@qm;;yl brom' de (2.0m.17.3mmol) in THFE(10m) was added
dropwi se at a stirred syspension of zin

THR(I OnL) whi ch NH?ddeMSO-dém%l ad-4adedfmanl fi- ?651%&%%%196 Oa%b%] bed by

Knochel (J.Q C. 4 2 Pt RT and
stir for 3hrs. An a ﬁ@o‘%}?%%é E?@ o%oqn )sgggr nat e?ft%énfmcm(gi’nﬁhg t he
benzyl zinc rea@,emlmgmmmddwmma stirred solution of 34a 15

(1.0g, 3.85mml,) and Pd(PPh[err])[err]d[err] (27ng, 0.0385mmol) in THF(10m)

at RT under argon. After I hr a second aliquot (6.5mml) of the benzl
zi nc reagent Wagom déﬁge resul ting - black reaction m xture was
quenched wth 2N

éﬂlnd extracted with EtOAc g

conbi ned or gani E‘M&M@H\M’éﬁ 6\ Q0N CA L S0- 1 B(rd IR 0B | He2.55-3. 90(m1 H),
(50nL), filtereds4hieQy ﬁ‘E f@ase separating paper and evaporated to an orange
gum This 20 was chro todraphed on SiJerr] (Merck.9385) eluting with
10%kt CAc/ i - Hexane to give 34b as a yellow oil ,590ny(56. 6% . [err]H

NVR (CDCl[ err 00 d3. 9 . L] CH err]); 4.48(2H, s, CH err] Ph);
7.0-7.5(6H. m)l]-"g) %%&B %“‘iﬂﬁf’ MB (ESP[err]) niz 270
(MH[err], 210. sifitarly wxﬁﬁumemwuaélgynmesnseam&ia@mpbamﬂm) whifgRippropiidte added to
a solution of 34b (560ny, 2. 06nmmol) in MeOH (10m) at RT.After 2hrs the

RM was evapor at IETas et QUEIR SOBEWE 4hd t hen partitioned bet ween
Et[err]O (201L) and 2N NaCH (20nl). The aqueous was acidified to pH2/3 with
2N 30 HCO and extracted with Et OAc(3x20nlL). The conbi ned organics were
washed with wat &empound (85).

15 NMR data in DMSO-d6 & 1.65(m,1H), 2.95(m, 2H), 3.08(m,1H), 3.25-4.00(m.13H),
6.80(m, 2H), 7.06(2d, 2H), 7.47(m, 3H). 7.68(d,1H), 7.85(m, 3H), 9.35(br.d. 2H).

Micro Analysis: %Theory C62.7, H6.57, N5.62
(1.5 HCL,0.5H,0) %Found C62.4, H6.50, N5.40

20
Compound (75).
NMR data in DMSO-dé6 (100°C) & 1.45(s, 9H), 1.75(m,1H), 2.75-3.85(m,14H),
4.00(m,1H), 4.14(m,1H), 4.45-4.65(m, 2H), 5.20(m, 2H), 5.90(m,1H), 6.80(m, 2H),
7.05(m, 2H), 7.33(m,1H), 7.45(m, 2H), 7.63(s,1H), 7.80(m, 3H).

25
Compound (79).
NMR data in DMSO-d6 (100°C) & 1.30-1 -75(m, 9H), 2.35(m,1H), 2.60-3.90(m,17H),
6.78(m, 2H), 7.05(m, 2H), 7.40(m, 3H). 7.65(m,lH), 7.80(m, 3H).
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VD 97/ 06138

PCT/ GB96/ 01810 - 89 -
(20nL) and brine (20nm.) ,filtered through phase separating paper and
evaporated to yield 34c as a white solid.453ng(85.3% . [err]H NWR
(DVBO D err], apdndsjasd4. 45(2H,s. CH err] Ph); 7. 0-7. 4(5HM) ; PCTGBIGNI8L)
8.3(IH M:8.53(1H M. 5 M5 (ESP) mz 256 (MH), 212. Conmpound 34d

34c (630ny. 2. 45mmol ) was coupl ed with L-Methionine nmethyl ester

hydr ochl ori de (540ng, 2. 7mmol ). (anal ogoully as for the equival ent step

I n Exanple 32) t Ve o34d as a al e yell ow solid. 900 91. 3% .

[err] HnRuvR (D&/BM%@%”%&%PZ 25{5H. m, 2. 5-2. 75( Zﬁng(\/BO. rr)/?

3. 74(3H. s. CCIerrEr&d&ﬂioﬁb)‘ 4.28(2H.q,CH err]Ph); 4.55-4. 75(1H, m;
7.15-7.5(5H. m | H.m : 8. 2- 9. 13( 1H, d, NHCO) ( ESP+)
W7 463 (Wi | erd] | BRI P SAS e cpyr At Spiradchy oy

11. 08mmol ) was aﬂﬂﬁﬂc&‘boﬁlﬂahﬁﬂ«ﬁ-@-rﬁ&hﬁ&dlﬁﬂypﬂm?ﬂg a&ﬁml gstgl‘Y@EFHﬁ&rxﬁ 38 M vvas

Et OAc(50n) and the resulting m xture heated reflux for 18hrs
cool ed to R'Bndhd treated with 0.88S0 SG NH err](aq) dropwise to pHS.

The resulting h t g on.through
celite(545). The f| | T°F %i&}e‘ "?Tm[ghrfg"%]""eva %‘egwoﬁﬁg% Vipdﬁ%tﬁl? Hg&&/

chr omat ogr aphy (p&egﬂcﬁmodylﬁhnﬁn@@ahyl}l)lfaﬁyldbumgc wtid (cofigpad 386 [ er r ]

and then 50%t OAc/i - Hexane to give the corresponding aniline

34e, 595ny( 71. 4°/<)) rr.] H err],300MHz) dl.75-2.2(5H m;
2.25-2.45(2H, ) ; r]CH[lerr]+NH[err]) 4.08(2H. q, CH2Ph) ;
25 4.654. 85( 1H. rMﬂBYIZZ(bIWMﬂPmm@aWCW phenyljpoipnigagid) (applogously as

7.05-7. 3(5H+Crd fopfisk qumialent step Mﬁ«:x(aﬁﬁ?ﬁm Hed c%?ed(a%' hgﬂr&tgétéd u%ﬂn@ the same
methodology as previously described for Example 32 to give the titie compound 38.
'H NMR (DMSO-D;,250MHz) 51.35-1.75(3H.m); 1.8(3H,5);1.9-2.2(2H.m);
2.25-2.5(2H+DMSO.m);2.75-3.9(10H,m);4.0-4.25(1 H,m);5.0-5.9(5H.bs,H,0);
6.3-6.6(2H,m);7.0-7.3(7H,m);7.95(1H,m);9.2-9.8(2H.bd).
15 MS (ESP+) m/z 474 (M+H)".311.196.

Anal.Calcd for CyqH;,N;05S,.2HCL1.5H,0 C,50.3;H,6.3:N,7.3
Found C,50.4;H,6.1;N,7.3
b) tion of Compou

20 Compound 38 was hydrolysed to the corresponding acid (analogously as for the equivalent
step in Example 33 )to give 38f.
'H NMR (DMSO-D¢+CD;COOD,300MHz) 51.5-1 .9(3H+CD3COOD,m);l 95(3H,s);
2.05-2.35(2H,m);2.4-2.6(2H+DMSO,m);3.0-3.1(1H,m);3.2-3.9(4H.m);4.2-4.3(1H,m); 6.5-

6.7(2H,m);7.2-7.4(6H.m).

25 MS (ESP+) m/z 460 (M+H)",311.
Anal.Caled for C;3H;0N;058,.1.35TFA C,50.3;H,4.99:N,6.85
Found C,50.2;H,5.1;N,6.8

30
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Conmpound 34f
(580ng, 1. 84mml )

(MeH) [err] . Conp

ound 34g

foan(l . 54q).

-90 -

34e (570ng, 1. 53mml ) was coupled with the al dehyde 22b
(anal ogously as for the equivalent step_in Exan,}él e 30)

to give 34f awe976IB8e pal e green 5 M5 (ES

34f (1.5g, 2. 24nml ) was deprot ect ed

(anal ogously as for the equivalent step in_Exanple

15) to give the

desired starting material 34g as a pal e brdfh- gl ass. 550nmg 10 (41.9%.
[err]H NMR (CDC 00MHz) dI . 3-1.65(10H m;

|.7-2.2(5H+Herr[0. m:2.25-2. 6(3H m;

2.8-3.9(9H. m : 3! 3M@SEM|WWSEWM9(1H m; 6. 3(1 H d. NHCO) : 6. 55- 6. 8(2H. m) :

Igrcgap;r gg FE:G;S [Cgir}r)]ou.lr:\9 fg%mk@l@ar%v@eﬁ ] %M%%%?@a&}wgsml) was

hydrol ysed (analimgmivalay defined héreinlithe acnvemzwdmtwhg&hm “iCompmandi X9, fa6) , t hen

purified by reverse phase gﬁ C (Dynamax err] 60A, Cerr],8m prep
col umm) . el uti Mg 'ér“Fﬂ’G (‘@a‘ﬁ%l'FA) to give 34h as a 20

col ourl ess gl ass, 38 2ng(56 69 . H NVR (DMSO- D err] +CD[ err] COOD. 300MHz)
dl .5-1.7(1H m; -2.1(5H+CH err] COCH, m ; 2. 3- 2. 6( 3H+DVSO, n) ;

2931(|Hn)3(8241M43- 4.5(1Hn): 6. 5- 6. ZWLERIEY : 6. 9- 7. O(LH, ) :

7.05-7.25(5H m 474 (MiH)[err]. 25 Anﬁ[k’ | cd for
Cerr]Herr] N err] Slerr rr TITATRFATC 5078 H ST 14 Found
C, 51.0;H5.3;H.6.7 LactostiPb.Ent.ar.ti.ng..nat.eli.al...was..pr B2atded as described in

a) i medi at el }'/0 above.

Croscarmellose sodium

12.0

Maize starch paste (5% W/V Daste).............. 2.25
Magnesium stearate 3.0
() TabletII mg/tablet
15 Compound X 50
Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste)..........ccee--. 2.25
20 Magnesium stearate beorsenne 3.0
(© Tablet IIT mg/tablet
Compound X 1.0
Lactose Ph.Eur 93.25
25 Croscarmellose sodium 40
Maize starch paste (5% wi/v paste)............... 0.75
Magnesium stearate 1.0
30
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Exanpl e 33 (see Schene 40) Preparation of a)

(2S) 2-{2-Benzyl -4-[ (2S, 4S] 4- sul fanyl pyrrolidin-2-yl nmet hyl)

benzoyl ani no} Q’WE&‘ | sul fanyl butyric acid nethyl ester (co@géuﬁn%"u%f and:
5 b) (2S) 2-{2-Benzyl -4-[ ([ 2S, 4S] 4- sul fanyl pyrrolidin-2-yl nethyl)-am no] -
benzoyl am no} - 4- net hyl sul f anyl butvric acid orrpound 350) a)

Preparati on of Conmpound 35 The title co ound 35 was synt hesi sed from
met hyl - 2- br ono- éhni t r gaggelezoat e using the 10 sane nefpidedulgy as descri bed
in Exanpl e 32 but umgg g%]ﬁr){](dba)[err] as a sourcemof catal ytic

pal |l adiumin the benz reactton [err}HNIVR
(DVBG-Dler 1] +ODf er f] CpibaRMR). 0., 2.1, T(IH. 1) 18- gl SH )
2.3-2.6(3HDVSOT ;2.9-3.1 (IH mM;3.2-3.8(8H m; 405(2Hn)4 -4.6(1H, m;
6.4-6.6(2H.m;7.0-7. 3Masm9un&-5--.ws - ESRH). ez 488(-MHH) $:5325. Anal Cal cd
for Jerr]Hersr]Nerr]S[err]derr].2HC C.53.6;H6.29;N,7.5 Found
C.53.5;H.6.5;N, 7.3 b) Preparati on of Conmpound 35g 20 Conpound 35
(100ng. 0. 18ml {e)see hiiegibmle) was hydrol ysed (anal ogmmmns for the
equi val ent step in Ex | e 5% to give 35g as a white d85 8ngy(67. 3% .
[err]H NVR (DI\/BOD[er?:fn-Ppwfé 1 OC0E 300N )i 5= 1 7( AP Y 1. 8- 2. 1(5HM)
2.3-2.6(3HDVSO, M ; 2. QNBs&ixﬁ&h ﬂde%’éluﬁerZ(ZH m.i4.3- 456{/Mn)
6.4-6.5(2H. M ; 7.0- 3(6Hn') 25 M5 (ESP+) mz 474(M+H)[err], 325.

0.1M Hydrochloric acid

10 (to adjust pH to 7.6)
Polyethylene glycol 400.. 4.5% wiv

Water for injection to 100%

® Injection I (10.mg/ml)

15 Compound X ceesnenesseonass 1.0% wiv
Sodium phosphate BP roens 3.6% WiV

0.1M Sodium hydroxide solution...................... 15.0% viv

Water for injection to 100%

20 (g) Injection III {1mg/ml}. buffered 10 pH6)
Compound X.. 0.1% wiv
Sodium phosphate BP.......ccccooccrvsnsecccrconnsee 2.26% wiv
Citric acid . 0.38% wiv
Polyethylene glycol 400 3.5% wiv
25 Water for injection to 100%
(h) Aerosol I mg/ml
. Compound X ' 10.0
Sorbitan trioleate 13.5
. 30 Trichlorofluoromethane............. 910.0
Dichlorodifluoromethane 490.0
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Anal Calcd for CJerr]Herr]Nerr]S[err]derr].1. 3TFA C 51.4;H,5. 24;

N, 6. 76 Found C 51.2;H5.4;,N.6.7

30 WD 97/ 06138

PCT/ GB96/ 01810 -92 - :

Exanpl e 34 (SWe 9806 e 41) PCT/GB96/01810

(2S) 2-{2-Benzyl -5-| ([ 2S, 4S] 4- sul fanyl pyrrolidin-2-yl nmethyl)-am no] - benzoyl a
m no} - 4- met hyl sul f anyl butyric acid isopropyl ester (conpound 36)

The nitro conpound 36b was reduced to the” €0rrespondi ng aniline coupl ed
with the 5 thiogyolingabpghyde 22b using | PA as sol gemtl and depr ot ect ed
exact |y anal ogously as for Exanple 32 to give the title conpound 36.
[err]HNl\/R(DMSOD[er oppopRd X1-COED: 300 NHE ) e Qard:: 3(6I—P¥? 1.5-1.7(1H m;

1.8-2.1(5H m; 2. %M% 2.9-4.1(8H. m; 4. 3-4. 66_%-}4. m:4.8-5.0(1H.m: .
6.5-6.7(2HM ; 6. 8 7 3 TESPH "nl"Z BiB(MJrH)[err 325. Anal Cal cd
for CJerr] H[err] N[err‘l]rﬁhhmﬂhﬁ{oeretﬂanQH(‘J C..55 :#.6.68:N. 7. 14 Found
C, 54.9:H,7.0; nd 3 A sol ution of (25. 249, 62. 78mmol ) .
in MeCH (500n€l) was tI?’g@%goegl H‘ NG5 -85t 70%&’) The resul ting

sol ution was then evagmeiislotaflretineaess. . and the solifgpsg partitioned

between Et[err] O (200n) and water (500nL).The aqueous was then acidified
to pH2 with -2N HCI and extracted with EtOAc(2x250nL). The conbi ned

organi cs were ' wat er (2xI1 00nL) , brine(10 ,filtered through
phase separatin paper an evaporated to give 36a as a white
solid. 23.57g(96. 8% . Compound X....... 2.5
10 Sorbitan trioleate 3.38
Trichlorofluoromethane 67.5
Dichlorodifluoromethane 1086.0
Dichlorotetrafluoroethane 191.6
15 (k) Acrosol IV mg/ml
Compound X 2.5
Soya lecithin 2.7
Trichlorofluoromethane..........c.c.ccoreeoearrecrancns 67.5
Dichlorodifluoromethane . 10860
20 Dichlorotetrafiuoroethane 191.6
o Qintment ml
. Compound X 40 mg
Ethanol 300 pl
25 Water. 300 ul
1-Dodecylazacycloheptan-2-one..................... 50 pl
Propylene glycol tolml
Note
30 The above formulations may be obtained by conventional procedures well known ,

in the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means.
SUBSTITUTE SHEET (RULE 26)



20 [err]H NWR (DVSO-D[ err], 300MHz) dl.8-2.2(5H. m; 2. 3-2. 6(2HDVEO. m ;
4.1-4.3(2H, M ;4.4-4.6(1HW ;7.1 -7.3(5HM ;7.4-7.6(1H, m;8.1-8.3(2H m;

8.9-9. 0(1H, m NHCO M5 (ESP-) mz 387(MH)[err]. Compound 36b 25

Sul phuryl chl ori de ‘%5 OnL, 62mmol ) was added to a stirred suspension of
36a(19. 2g, 50nYONYR68 | PA (500nL). The resulting mixture was BYAS0G at
reflux for 18hrs. The reaction m xture was then evaporated to 1/5 vol une
and partitioned between Et OAc (1L) and @gturat ed NaHCO3 (aq) (500nli). The
organi cs were then washed with wat er (200rL) . brine (200nL),filtered

t hrough phase s@pedampicis piesideh cobiid ef/&n%@tt@ekaiegmaﬁxa&l T8e B&&oﬁmumsﬁse

solid, 21. 259(1000 &Dur]H NMVR ( OD[err] 300M+#z) dl.0-1 .3(6H m;
1.8-2.2(5H nj; (h)-{k)maypgussd ,ug@mgcnon with standard. metered dose aerosol dispensers. and the

PCT/ GB96/ 01810

2. 3- 2. 6( 2H+DVBCT TR 18 2855 SPrbiian wrigleafe and jqva lecithip may be seplaced by ai’%ge’&?%
7.4-7.6(1H, m: 8iu3pe8d13£ 2¢dnnguclPasGorbitammbhi@Bate. sorbiln(sEsgiiojeate] mlvkaﬁaa(eml—b [ er r] :
5 Exanple 35 {se che 2 . .

(29) 2-{2- Benz |E°§fgf’{‘f’(°[7§‘§aﬁﬁ§']%‘%m¢any| pyrrolidin-2-yl methyl)-N-(3-

met hoxypr opi onyl ) - am no] - benzoyl am no} - 4- met hyl sul f anyl butyric acid

| sopropyl est er corrpound 37 10 Starting material 37b was deprotected
usi ng the sane ° hesie 47he equi val ent step described in Exanpl e
32 to give the p,xebgﬁt,gggpound 37. [err]H NWVR

(DI\/BOD[err]+C%err]COCD O0OMHz) dl.0-1.3(6HM;1.5-1. 7(1H, 1.8-2.1
(5H. M) ; 2. 2- 2. 6(DH+DNED-4-§arbagrogl-HER-pbenyhS-UI28.45]-2salany-pyrro -dm-z-ylmethyl)-

-4.6(1 H mg 4a|§m§}-ﬁ&%@bolyl?—a&in‘r’o(}%ld&nc acid (compound 39); and

b) (28)-4-Carbamoyl-2-({2-phenyl-5-[(]2S,4S]-4-sulfanyl-pyrrolidin-2-yimethyl)-

amino}-phenylcarbonyl}-amine)-butyric acid methyl ester (compound 39)

a) Preparation of Compound 39

15 Compound 39a
32a (1.5g,6.2mmol) was coupled with L-Glutamine methyl ester (analogously as for the
equivalent step in Example 30) to give compound 39a as a white solid ,1.2g(50.5%)
MS (ESP)+ m/z 386 (M+H)+.
Compound 39

20 39a was reduced.coupled with the aldehyde (22b) and selectively deprotected using the
same methodology as previously described for Example 32 to give the title compound 39.
MS (ESP+) miz 471 (M+H)".
Anal.Calcd for CpH30N,;0,5,3HCL0.25H,0 C,49.3;H,5.8;,N,9.6
Found C,49.2;H,5.9;)N,9.2

25 b)  Preparation of Compound 3%

39 was hydrolysed (analogously as for the equivalent step in Example 32) to give the title

compound 39e.
, MS (ESP-) m/z 455 (M-H)'".

Anal.Calcd for Cy3H,sN,0,S,2TFA C.474H44N38.2
. 30 Found C.47.0:H4.5N,7.9
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15 M5 (ESP+) mz 602 (MrH)[err]. Anal Cal cd for
CerrJ]Herr]Nerr]S[rer]J]Jerr].1. 5HCL C 56.7;H6.83;N 6.4 Found
C.56.7;H 7.0;N,6.0 The starting material was prepared as follows. 20
EEDQ (530ng, 2. 15mmol ) was added to a stirred solution of 36d

(1. 5g. 2. 15mMmoWwo %6138 Exanpl e 34) and 3-nmet hoxy propi oni cPEEGEIGUSEN
2.36mol) in CHerr]d[err] (15nm). The m xture was |left to stir 18hrs
at RT then evaporated. The residues were then partitioned bet ween I N
citric acid(aq) (200m.) and Et OAc (100M6- The organics were washed with
saturated NaHCO[err] (aq) (50mL), water(50nmL) and brine(50nm), filtered

t hrough phase 25 separating paper and evaporated to give a pale yell ow gum

This was then purified by flash chromat ography on Sigerr] (Merck 9385)
eluting a gradient of O- 5095t/ i - Hexane. Appropriate fractions were
filtered and evaporaged to give startimg material 37b as a col ourl ess
gum 1. 14g( 67. 7 -I\/B (ESP+) m z 78 (M+H)+ 30 WD 97/ 06138
PCT/ GB96/ 01810" v R - 94-
Exanpl e 36 (see ene 43) p |on of
N-([2S, 4S]-4-sul f I-pyrrolldln | met hyl ) - 33d|rrethyl N (2- napht hal en-1
- yl -ethyl)-butyram de (conpou ) and: 5 b)
N-([ZS 43] - 4-sul fanyl-pyrrolidi fret hyI )B)N-(Z napht hal en- 1-yl - et hyl ) - 2-
pyri di n- 3- yI acet am de (corrpound Preparati on of compound 56
The net hod descri bed i n Exanpl e 23 f dr the synt hes®s of conpound (6) was
used to HN N.
1) 2?’ o}
~O-n"0
i
o] 1(b]
o -0 ®

i ¥
o, P
1 g . OAO/\‘@\ -0

N
1
(A) Pemtafiuoro-phenol/DCCICHCly e o}
(BIN.Q -Dimethylhydroxylamine/Triethylamine/CH,Cly
(CIEEDQ/CH,Clp
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10 prepare conpound (56) as set out in Schene 43. NVR data in CDCl[err]
8 0.91(s, 9H), 1.5(m 1H), 1.75(m 1H). 1.82(d.1H), 1.91(d. 1H). 2.52(m
1H), 2.92(m 1H). 3.33(m 3H), 3.72(m 4H). 4.15(m 1H), 7.26(d.1H).
7.41(t. 1H). 7. 56(m 2H), 7.8(d, 1H). 7.9(2d, 2H), 9.08(br.s. 1H).

M cro Anal ysi sq 9 61 heory C64.2, H7.97, N6.5 15 (1.00 HO . 0.5Herr]O
%-ound C64. 4, Y—W 5’8 Start | ng material conpound (BdYGREH1310
synt hesi sed anal ogousl y vvlth Exanpl e 23 using the appropriate

i nt er nedi at es: Compound (52). 20 NVR daigd -in CDCl[err] [err] 1.00(2s.
9H), 1.46(d, 9H), 1.95(m 2H), 2.4(m 2H), 3.3(m 4H), 3.7(m 3H),
4.00(m 3H), 4.57(d, 2H), 5.22(2d, &Hleme 200(m 1H), 7.24-8.4(m 7H).
Compound (54). NVR data in CDCl[err] [err] 1.00(2s, 9H), 1.35(m 1H),
1.49(sy 9H), 1.389(br.s,1|—|), 1.95(d, 1H), 2.3(m 1H), 2.32(d, 1H),
2.88(2q, 1H, 3-3.9(m 9H), 7.25-8.31(m 7H). 25 b) Preparati on of
Conpound 57 Wjﬁ t ho® descri bed in Exanple 24 forQthe synthesis of
conmpound (27) s usgd \n sim|ar mannely jo req@'re compound (57).
NVR data in CDCl[err 20" 1H), 2. 00(m 1?—3’ 3 QH). 3.15-4.40(m
10H), 7.28- 30 8.70(mN 11H), 9. 4(br. s 1H) . .. 97/ 06138

PCT/ GB96/ 01810 A

Anal ysi s: Wneo@/}s(o, H6. 20, N8. 17 RHCYy_ 2H20)
%-ound C56.4, H6.46, N7.70 Starting materiQd wwhpdund(55) was
synt hesi sed anal ogousl y,(w' th Exanple 24 using I

1(b)

- 95 - Mcro

(A)EEDQICH20I2
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5 appropriate internedi ates: Compound (53). NVR data i nCDCl [err]
[err] 1.48(s, 9H), 1 .84(m 1H), 2.42(m IH). 2.87-3.45(m 5H). 3.63-
4.26(m 7H), 4.55(d, 2H), 5.22(2d. 2H), 5.9(m 1H). 7.1-8.7(m 11H)
Compound (55). 10 NVMR data in CDCl[err] [err] 1.34(m |H, 1.5(s. 9H),
1.95(m 1H), WOS#¢M8 2H), 2.72-4.00(m  10H), 7.1-8.6(m 1/HGY Boeoi anpl e
37 (see Schene 44) Preparation of 15 a)

N- (2, 2-Di phenyl -ethyl)-N-([2S, 45] - 4- squanYI
| - but yram de (conpound 67);

N-(2, 2-Di phenyl -ethyl ) -N-([2§A4S5] ;4- sulfanyl pyrrolidin-2-ylnmethyl)-3, 3-

di net hyl -.but yram de (conpoun ﬁﬁ%; c)

N- (2, 2-Di phenyl -ethyl)-N-([ 2S, 4S] - 4-sul fanyl -pyrrolidin-2-ylnmethyl)-2-pyrid
in- 20 3-yl-acetam de pconpound 69) and; ° d)o -

pyrrolidi m2-yl methyl)-3-nethy

N- (2, 2- D phenyl s ~OXY- N-@f 2S, 4S] - 4N |- pyrrolidin-2-yl nmethyl)-6
- nmet hoxy-nrco mde (conpouﬁﬁ 70) Preparati on of
Compound 67 25 The Wet hod described in Exa 233§ or the synthesis of
conmpound (6) was us&shin an anal og r to prepare conpound (67)
usi ng appropriate Internedi ates - see Schene 44. NVR data in

DVMSO-d6 [err] 0.75(m 6H), 1.55(m1H), 1.87(m 2H), 2.05-2.45(m 1H),
3.05(m 1H), 3.25-3.70(m 6H), 4.05(m 2H), 4.2@ 4.55(m 1H), 7.30(m 10H),

8.80- 30 9.80(2br.s. 2H) WO 97/ 06138 Y
PCT/ (B96/ 01810 o
NH. O/
vo 3(b)
+ s o
o r
OH
8%
I::I/\OJ§O
0.y "o
| 4 (o]

0O~
)Vs o j?il\?o
Z;V" APEN

NeaalE

(AMAlly! bromide/K,CO/DMF
Tin(it)chloride dihydrate/MeOH/Refl
%Egrnggﬂzézl yora ™

4

o)
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- 96- M cro Anal ysis: % heory C63.9, H7.82. N6.21

(1.00HCL, 1,1.00H err]0) %ound C64.1. H7.70. N6.00 Conpound (58). NVR
data in CDCl[err] [err] 1.50(s, 9H). 1.77(m1H). 2.40(m 1H). 2.75(m 1H),
3.00(m1H). 5 3.14(q,1H), 3.24(d, 2H. 3.67(m1H. 3.93(m1H). 4.10(m

2H) . 4.54(d. wirdees25(m  2H), 5.90(m 1H), 7.25(m 10H) PCT/GBMSHnd
(59). NVR data in CDCl [err] [err] 0.85(m 6H), 1.48(m 9H), 1.80(m
2H), 2.10(m 2H), 2.40(m 1H), 2.80-4.35(m 9H), 4.55(m 2H), 5.25(m
2H), 5.90(m 1H), 7.25(m 10H) 10 Corrpound'( ). NVR data in CDO 3 [err]
0.85(2d. 6H). 1.24(m 1H). 1.48(s 9H) 1.68(m 1H), 1.81(d.1H).

1.95-2.35(m 3H), 2.75-3.65(m 4 3.90-4.55(m " 3H), 7.25(m 10H) b)
Preparation of ggnp%und 68 15 Siay OQrIy conmpound (68) was synt hesised from
conpound (60) as%sety out in Sche 44, Conmpound ( 68) NVR data in
DVSO-'d6 [err] O. O8H), +1 .55 IH), 1 .74-2.27(m 2H), 2.37(m 1H),
3.05(m 1H), 345(}\/%3') 405( 04.18-4.55(m | H), 7.28(m 10H),
8.90-9.90(m 2H)0""© cro Anal y3|§ o\/\%'heory C64.6, H8.02, N6.02 20
(1.0Hd . 1. 0H20) oound C64. 8*HET3T N5. 70 Conpound (60) NVR

data in CDCl[err] [err] 0.93(m &H), 150(5 %4)0182(m 2H), 2.35(m 3H),
2.90-4.35(m 8H), 4.55(m 2H), 5.25(m 2H) .90(m 1H), 7.25(m 10H).
Conmpound (64) 25 NVR data in CDC13) [eph]l Q 9H), 1.24(m1H), 1
.48(s, 9H), 1.80(q,1H), 2.23(d,1H), A ®. 75-3. 70(m 6H),
3.90-4.60(m 3H) 7.25(m 10H). c) Waratignf Conmpound 69
Compound (69) was synthesised from corrpou d 1) (see Schene 44)

anal ogously with 30 the procedure descridie® i h Ex#spl e 24 for t he

preparation of conpound (27). Compound (69) .
Ox O~ PO
‘S‘ b\f
C&H
o o’é .
4) ((c) B N 0. O
¥s. o o

S 00w
4(e)
(T.F.A Salt )—s' o o
° My
b" H O\/§
H A
{Free Base)
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data in CDCl[err] [err] 1.95(m 1H), 2.40(m 1H), 2.60(mIH),

3.154.50(m | 1H). 7.28(mIOH), 7.67(m1H). 8.05(m 1H), 8.50§m15§.

8.71(m 1H). 9wi®97081380( br . d. 2H). Mcro Anal ysis: 8t&s5 1.
H5.51. N7.01 (2.0 HA,0.75TFA 0.5HO %ound C55.0. H5.60. N6.90 5
Conmpound (61). NVR data in CDCl[err] [err]0 1.47(s. 9H), 1.80(m 1H).
2.30-4.65(m 14H), 5.23(m 2H). 5.90(m 1+h10-7. 25(m 12H). 8.10-8.55(m

2H) . Conmpound ( 65) . NVR data in CDCl[err] [err] 1.25(m 1H), 1.48(s,
9H), 2.30(m 1H). 2.70-4.55(m 12K5cheme 4ce( o 12H), 8.28(2d. 1H). 8.45(m 1H).
d) Preparati on of Compound 70 Simlarly conpound (70) was synt hesi sed
from conpound (62) using appropriat e Pxtermedi ates. 15 NVR data in
CDCl[err] 8 1.67(m1H), 2.15(d,1H). 2.47(m 1H), 3.16(br.s. 1H), 3.50(m

2H) , 3.85-4.40(m 8 .22(br.s, 1 6.56(d, 1H), 7.00-7.35(m 11H),
7.90(s, 1H), 8.85- 10 /75(Rbr . s© M cro Anal ysis % heory
C57.2. H5.91, Nr7.70 Q2. . %-ound C57.5, H5.60, N7.30
20 Conmpound (62) . atahln CDCl [lerr] [err] 1.50(s, 9H),

1.60(m 1H), 2.47(m1H), 3.00-94.50(m 12H). &3¢ 2H), 5.25(m 2H),
5.90(m 1H), 6.53(d, 1H), 6.95(h 1H), 4eb5(m| 1H). Conpound (66). 25 NWR
data in CDCl[err] 8 1.20(m 1H), 1.45(s,9H), 2.30(m 1H), 2.66(m 11H),
3.00-3.45(m 4H), 3.55(m 1HHT-FA. g3t 2 )2]5H), 4.47(m 1H), 6.55(d, 1H),
7.25(m 11H), 7.65(m 1H). Exanpl e 38 ?é e Schene 45) Preparation .
of 30 a) |

N-([2S, 4S] - 4-sul fanyl -pyrrolidin-2-yl nmethyl)-3-nethyl - N (2-napht hal en- 2-yl -

ethyl)-butyramn de (conpound 80); OO~
N
O
A2
N H o
k“,NH

2
O 4

(A) EEDQ/CH,CI,
(B)Methanesulphonyi chioride/triethylamine/CH;Cls

(C)Potassium thioacetate/acetone
(D)T.FA.
(E)lodoacetamide/Sodium Bicarbonate/DMF
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- 98- b) N-([2S, 4S] - 4-sul fanyl - pyrrolidin-2-ylmethyl)-3, 3-di net hyl -

- (2- napht hal en- 2- yl -et hyl)-butyram de (conpound 81); c)

N-([2S, 48] - 4-sul fanyl - pyrrolidin-2-yl nethyl)-N-(2-napht hal en-2-yl - et hyl) - 2-
pyridin-3-yl -acetani de (conpound 82) and; 5 d)

N- ([ 2S, 4S] - 4-WOOPAHI8 - pyrrol i di n-2-yl met hyl ) - 2- (4- met hoxy- FFFHGROPIONEIP o
napht hal en- 2-yl -et hyl ) -acet am de (conpound 83). a) Preparati on of
Compound 80 The net hod described in Examl e 23 for the synthesis of
conmpound (6) was used to 10 prepare conpoufd 7(80). NVR data in DVSO d6
[err] 0.75(m 6H§ 0.87(d,1H), 1.65(mH), 1.92(m 1H). 2.02(d.1H).

3.03(m 3H), 3.20 thﬁl 9H) 7.48(m 3H), 7.75(d,1H), 7.85(m 3H).
8.90-9.90(br.d.2H) 15 M cro Anal ysis:Og _-OQheory C64.9, H7.68, N6.88
(1.00_HC) %-ound Cg4.9, H7.50, N6.BO Starting material conpound

(76) was synt hesi sed anal Rl e 23 using appropi ate
internmedi ates - see Sche 459 d (71). NVR data in
CDCl[err] [err] 1.50(s, 9H), 1.83% QU 1H), 2.80(m 1H), 3.00(m
5H), 3.20(m I H), 3.65(m 1HNyZ. 4710(m 1H), 4.53(d, 2H),
5.20(m 2H), 5.90(m 1H), lli 4(e) O\/\
TFA sait
Y
OO«
o
fN‘yLN 0
)\ o
5

(A) Acetic anhydrideftriethylamine/CHoCl,
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7.32(m1H), 7.42(m 2H), 7.63(s,1H), 7.80(m 3H). 25 Compound (72).
NVR data in CDCl[err] [err] 0.90(m 7H), 1.00-2.60(m 14H), 3.00(m 2H),

3.10-4.20(m: 7H), 4.60(m 2H), 5.25(m 2H), 5.90(m 1H).  7.30-7.50(m

3H), 7.60(m 1H), gm 3H). 30 WD 97/ 06138

PCT/ GB96/ 01810 W0971061 - ¥CT/GBY6/8Hpound
(76). NVR data in CDC1l3 [err] 0.90(m 6H). 1.10-2.50(m 15H).

2.80-3.80(m 9H), 7.26-7.50(m 3H), 7.60(m.1H), 7.80(m 3H) 5 b)
Preparati on of Conmpound 81 Conpound (81)‘1/9&5‘ synt hesi sed from conpound

(73) as set out in Schene 45 in a_simlar manner to preparation of
compound 80 (see above). NvRSeharee n DVSO-d6 [err] 1.08(d, 9H),

1.80(m 1H), 2.15(m 2H), 2.65(m 1H), 3.00- 10 4.00(m 10H), 7.63(m 3H),
7.90(s,1H), 8.03(m 3H), 9.50(br.d. 2H). M cro Anal ysis: % heory
C64.9. H7.93. N6.58 (1.0HA , 0. 25H20) O+ %-ound C64.8. H8.10. N6.50
Compound (73). 15 NWVR data.in CDCl[err] [e r] E 00(m 9H), 1.47(s, 9H),
1.80-2.55(m 4H), 3. OO(m 2\2, 10- m 8H), 4.60(d, 2H), 5.25(m
2H). 5.90(m 1H), 7.30-

(Free Base)

Y

OO
S

(}— Zﬁ,{é\(o
Oj\o o

(A)Phenyl chloroformateltriethylaminelcHZCIZ
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Conpound (77). NVR data in DMSO-d6( 100C) [err] 0.95(m 9H).
1.35-1.75(m 9H). 2.15(s. 2H), 20 2.40(m 1H), 2.60-3.90(m 12H). 7.40(m
3H). 7.70(m1H). 7.80(m 3H). c) Preparati on of Conpound 82
Compound (82) was synt hesi sed from conpound (74) as set out in Schene 45 by
a simlar worgmedsire to that desribed in Exanple 24 for PEHGBIMISPAt i on

of conpound (27). 25 Conmpound (82). NVR data in DVBO d6 [err]
1.65(m 1H), 2.90-4.15(m 14H), 7.35-8.90(m 11H), 9.50(br. d. 2H). = 30
Mcro Analysis: %dheory C51.9, H5-183-N6.99

(2.0HC, 1. OTFA. 0. 5H err]0)  %ound C52.2. H5.40. N.7.00 WO

97/ 06138 Scheme 7 |

PCT/ GB96/ 01810 - 100 -
Conpound (74). MR dat@ in DVSO-d6 (P00C) [@rr] 1.45-1 .75(m 10H).

2.85-3.85(m  11H) e 42 45.4 65(m 2H). 5.20(m
oH). 5.90(m 1H), 7.2 77, 4kt 7.87(s. 1H). 7.80(m 3H).
8.35(m 2H). 5 Conpglind (78) dat”in DVMSO-d6 (100C) [err]

1.30-1.75(m 9H), 21,40k 1H), 2.55-3. 904 I¢H) 7.10-8. 45(m 11H) .
7(a
(a) <
? 0
o* ov

-
o o~ 7o)
O ()
! T 0
7(0) HzN o/\?
/o’
| 7(d)
4+
(E) }-s o
¢ Ty
o o N OH
),-s \/\ | 4 OJ\O
o P Nl
mN I 1(c) N
N ‘o/ 0
Baey
t;l&
rl . O .
7
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10 d) Preparation of Conmpound 83 Simlarly conpound (83) was

synt hesi sed from conpound (75) using appropriate i nternedi ates as set
out in Schene 45. Compound (85). 15 NVMR data in DVSO d6 [err]
1.65(m1H), 2.95(m 2H), 3.08(m1H), 3.25-4.00(m 13H), 6. 80 2I—%
7.06(2d, 2H), WO9RsH8 3H). 7.68(d,1H), 7.85(m 3H), 9. 35(br ‘%o

M cro Anal ysi s: %heory C62.7, H6.57. Nb5.62

HCl . O 5H err] O %-ound C62.4, H6.50, N5.40 20 Corrpound (75).

NMVR data in DVBO-d6 (100C) [err] 1.45(s, 9M¥~1.75(m 1H), 2.75-3.85(m 14H),
4.00(m1H), 4.14(mIH), 4.45-4.65(m 2H), 5.20(m 2H), 5.90(m 1H), 6.80(m

2H) , 7.05(m 2H), 7.33(m1H), 7.45(m 2H), 7.63(s,1H), 7.80(m 3H). 25
Compound (79). NVR data in DMSO- d6 (100C) 8 1.30-1.75(m 9H),

2.35(m 1H), 2.60-3.90(m 17H), 6. 78( rgchente 7(eomd3(m 2H), 7.40(m 3H).
7.65(m 1H), 7.80(m 3H). WD 97/ 06138

PCT/ GB96/ 01810 - 101 -

Exanpl e 39 (see schene 46) Preparation of

bhonyl car ﬁoﬁ'y‘ﬁ”*é?ﬁw‘f O e Ak %éy“%ﬁsy't i Sster ( corpound

38) 5 and; B)DCC lN-HydroxysuccmlmldeICH CI R.T./3.5hrs.

(C)N.O-Dimethylhydroxylamine HCIIT nethylammelSdeg./TGhrs.
(D)Tin(ll)Chioride/Methanoi/Reflux/1hr
(E)EEDQ/CHZCKZIR.T.M 6hrs.
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b) (2S)-2-({2-phenyl -4-((2S, 4S) - 4-sul fanyl -pyrrolidin-2-yl nethyl)-amno] -
phenyl car bonyl } - am no) - 4- net hyl sul fanyl -butyric acid (conpound 38f). a)
Preparati on of Compound 38 Met hyl - 2-bronp-4-nitro-benzoate was coupl ed
wi th phenyl boronic acid (anal ogously as 10 for the equivalent step in
Exanpl e 30) t w@9%esadsl ed and deprotected using the sane PETHFI6PIGEL) as
previously described for Exanple 32 to give the title conpound 38.

[err]H NVMR (DVSO- D err], 250MHz) [err]1.35-1.75(3Hm; 1.8(3H,5s);

1.9-2.2(2H. M ; 2.25-2. 5(2H+DVBO. ) ; 2. 752 BISO{ 10H, m) ; 4. 0- 4. 25( 1H, ) ;
-5.9(5H. bs,Herr]O; 6.3-6.6(2H, M ;7.0-7.3(7H, m; 7.95(1H M ;

-9. 8(2H, bd) 15 M5 (ESP+) mz 473chemet§ [err].311. 196. Anal . Cal cd for
rIHerr]NNerr]err] S[err].2HA . 1. 5H20 C 50.3;H6.3;N, 7.3 Found
.4,H6.1;,N7.3 ¢ b) o Preparation of Conpound, 38f 20 _Conpound 38
ydr corr pond| ng aci d (anal ogousl yy,as for 4 he equi val ent

7€ 3P [err]H NWR ,,N ANF
b B0oMHz) [err] i 5- 1. 9( 3H+CR o I1. 9§’(3H, s):
"BYZH+DVBO, ) ; 3. 1(1H ) ; 3. 2- 3. S4H
Hm; 6.5- 5. 7(2H, m) ; 727'ZT6Hm) 25 M, (E P+) m é?o
], 311. A(Dal .@al cd for C[err]H[err]N[er,_qﬂ]Qi ? 35TFA

C,50. 3; H, 4. 99; N, 6,85 N ound’(b) |
C.50.2:H5. 1N 6.8 VIO 97/ 06138
PCT/ GB96/ 01810

A0 N0 spm)

nl

(A)N-Methylhydroxytamine HCL./T| riethylanﬁneICHZCIzl‘&deg J16hrs.

(B)Allyl bromide/Potassium carbonate/R.tYDMF/3hrs.
(CYTin(Il) chloride/Ethyl acetate/70Deq.
SUBSTITUTE SHEET (RULE 26)



-102- Exanpl e 40 Phar maceuti cal conpositions The
followng illustrate representative pharnmaceutical dosage forns of the
invention as defined herein (the active ingredient being terned "Conpound

X'). for 5 therapeutic or prophylactic use in humans: a
Tablet 1 WO 97/06138 ng?‘?éﬁi’%f‘“sm
Compound X . ... .. e 100
Lactose Ph.Eur ........ .. . . . .. . 182.75 10
Croscarnellose sodium...................; 116, ... 12.0
Mai ze starch paste (5% w v paste) ............ .. ......... 2.25
Magnesi um stearate .......Scheme8 ... ... ... 3.0 (b)
Tabl et 11 ng/tabl et 15
Conmpound X .o N Q.. _.... e 50
Lactose Ph.Eur ... r8...Q9............ RN 223.75
Croscar nel | ose soo?umz_))L.oH ..... g 6.0
Mai ze starch........ . SNT.. . L ‘N~ 3 R R RER 15.
Pol yvi nyl pyrrol i done (go\/o )M/ » paste) s e 2 2.25 20
Magnesi um stearate .97 0 .o 3.0 (c)
Tablet 111 ng/ t abl et
Conpound X .. 1(d) : 1.0
Lact ose Ph. Eur .. 93.25 25
Croscarnellose sodium............... (A): - 4.0
Mai ze starch paste (5% w v paste) Y E LR R 0.75
Magnesium stearate ................ .. . .. .. ..., 1.0
(o) OA
I o !
RN
N o]
oJ‘o’\/
9(a)
®
\j
) O\A
H-8 lo) |
DA
N o}
OJ\QV
9
(A) EEDQ/CH,Cly

(B)0.1M Sodium hydroxide/Allyl aicohol/R.t .
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WD 97/ 06138

PCT/ GB96/ 01810 -103 -
(d) Capsul e ng/ capsul e
CoMPOoUNd X ot 10 '
Lact ose Ph. EurWo97613s L 488. 5 PCT/GB96/01810
Magnesium . ............. A 1.5 5 (e)

I njection | (50 mg/ M)

Compound X. . ..ot -117- 0 5.0%wv.

1M Sodi um hydroxide solution .................... 15.0% v/ v

0. 1M Hydrochloric acid 10 (to adjust pHto 7.6)

Pol yet hyl ene gl ycolSCGREMEIO . . . . . . ... .. ... 4.5% w v

Water for injection to 100% (f) I njection I1

(10 ng/ M) 15 Conpound X ...
1.0% wW v Sodi um phosphate BP ......... ... ... ... ... . .. ... ...
3.6% W v 0. 1M Sogi ugrhydr-oxi de solution. ... ., e

15.0% v/v Wt er
I njection |11

injection to 100%
(1nmg/ M, buffered to

ConpoundX . ....... ... (Y oA v
Sodi um phosphate BP ...... 0@ .. ... . ... 100b)2{26%wW v
Ctricacid ........... . i Y. 0.3§% W v
Pol yet hyl ene gl ycol 400 ......... D 3. 59 %v 25
Water for injection to 100% )/ Aer osol | o z
ng/ m Compound X. . ... e
10.0 Sorbitan trioleate........... ... .. ... .. .. .. .. ...
13.5 30 Trichlorofluoronmetthgne, ........................ 910.0
Dichlorodifluoromethane............ .0 .\ ..... *l" 490.0
o O
N
A =
o o \ /N
10(c) S /
' o o
HoS H
Z_)\/!‘ i
N
A =
07N, \ P!
10 % R ad
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WD 97/ 06138

PCT/ GB96/ 01810 -104-
W peroson I mofmt compound X pcponsemss0
Sorbitan trioleate ........ ... . . . . . . . ... 0. 27
Trichl or of kygpyeEsBhane . ......... ............... 70.0 5
Di chl orodi fluoronmethane .......... ... .. . . . . . ..... 280.0
Di chl orotetrafl uoroethane .............. -118- 1094. 0
Conpound X ... 2.5 10
Sorbitan trioleate ........ .. . . . . .. ... ... 3.38
Trichl orofluoronethane .................. e 67.5 -
Di chl orodi fl uoronethane .......... SCHEME1l. ... .. .. 1086. 0
Dichlorotetrafluoroethne ......................... 191.6 15
(k) Aerosol IVnmg/ m npound X < :
....................................... ° . 2.5 o
Soya lecithin ........ < ................... )’ .. "D s 2.7
Trichlorofluoronmethane >;.................. 8. ... . N 067.5
Dichlorodifluororfethane /. ... ....... ... ... ......1 ) S/ 086.0 20
Di chl orotetrafl &0 etl ) > b 11“%).6
(1) G nt nent _ . A m
COMPOUNG X o v oot et =/ 40 ny
11(a)
o {
L
\N s
\ / ’
S
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Et hanol ... ... . . . 300 [err]1
25 VAt Br

300 [err]l | - Dodecyl azacycl oheptan-2-one ....................
50 [err]l Propylene glycol ... ... . . . . . . . e
to 1 m WQ7H688 The above fornul ations nay PEEGI¢MSHd by
conventional procedures well known in the pharmaceutical art. The
tablets (a)-(c) may be enteric coated by conventional neans. WO
97/ 06138 -119 -

PCT/ GB96/ 01810 - 105 - for

exanple to provide a coating of cellul ose acetate phthal ate. The aeroso
formul ati ons (h)-(k) may be used in conjurfSHEMEMR2t h st andard. netered
dose aerosol dispensers. and the suspendi ng agents sorbitan trioleate
and soya lecithin may be replaced by an alternatj suspendi ng agent
such as sorbitan nonool eate. sorbltan sen--\olea pol ysorbate 80. 5
pol ygl.ycerol oleate or oleic acid. ® Fxampl e 49 (see Schene 47)
Preparation of a) \
(2S) 4- Car banoyl - 2- ({ 2- phenyl - 5- [ (¥2§, 4S] - 4 sul fanyl -pyrrolidin-2-yl methyl)-
10 am no] - phenyl car bonyl ) - am no) - but aci d (conpound 39e); and b)

(2S) - 4- Car banoyl - 2- ({2- pheny!l -5-[ ([ 2S, X 9u|fanyﬂ2¢ﬁwrolld|n-2-y|nethy|)
- am no] - phenyl car bonyl } - am no) - buty acid nmethyl ester (conmpound 39)
a) Preparation of Conmpound 39 15 Compound 39a 32a (1.5g,6.2mol) was
coupled with L-d utam ne nethyl ester (anal ogously as for the

0 / \ 0—H
o ™\
Ty
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equi val ent step in Exanple 30) to give conpound 39a as a white solid

.1.29(50. 5% M5 (ESP)+ mz 386 (MtH) +. Conmpound 39 20 39a was
reduced. coupl ed with the al dehyde (22b) and sel ectively deprotected using

t he sanme net hodol ogy as previously described for Exanple 32 to give the
title compound W68\ (ESP+) nfz 471 (MrH)[err]. Anal PCEHEBW/0M$10
CerrJ]Herr]Nerr]O[err]S 3HC ,0.25H err]0 C 49.3;H5.8;,N, 9.6

Found ' C 49.2;H5.9;N, 9.2 25 b)
Preparation of Conpound 39e 39 was hydr ot }y@e‘d (anal ogously as for the
equi val ent step in Exanple 32) to give the title conpound 39e. VS
(ESP-) mz 455 (MH). Anal . Cal cd for CLerrJ Herr]Nerr]Jerr]S, 2TFA

C 47.4;H 4.4;N,8.2 30 Found SCHEME 12 (Cont’d)

C.47.0;H 4.5;N,7.9 WO 97/ 06138 :

PCT/ GB96/ 01810 - 106 -

Schene 1 [err] H=§ H

|
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(A) Pentafl uoro-phenol /DCC/CH err]Cl[err]

(B)N. O D net hyl hydnmxyl am ne/ Tri ethylanm ne/CH err]d [err]
WD 97/ 06138

(OEEDO CH err]d [err]
PCT/ GB96/ 01810

WO 97/06138

-121 -

SCHEME 13

13(a)

13(b)

-

H\“ E
He ; 13(c)
OA\OW
|
\N
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- 107-

Scheme 2

WO 97/06138

[err]
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(A)EEDQ CH err]d [err] WO 97/ 06138
PCT/ GB96/ 01810 - 108 - Scheme 3
[err]

WO 97/06138 PCT/GB96/01810

-123 -

SCHEME 14
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(AA Tyl bromde/K err]CJerr]/DW (B)Tin(ll)chloride
di hydr at e/ MeOH Ref | ux (OEEDO CH err]Cl[err] WO
97/06138 PCT/ GB96/ 01810
-1 -
09 WO 97/06138 PCT/GB96/01810
-124 -
SCHEME 15
l
§
o}
pj\o/
° N
" 15(a)
so,ct

15(b) )=° 15() ">=-.o
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Schene 4 [err] WO 97/ 06138
PCT/ GB96/ 0l 810 - 110-
Scheme 4 cont. [err] :

WO 97/06138

- 125 -

16 °

NHSO,

&
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(A) EEDQ CH err]d[err] ( B) Met hanesul phonyl
chloride/triethylamne/CH err]d [err] (O Pot assi um t hi oacet at e/ acet one

(DT.F.A (E)I odoacet am de/ Sodi um Bi car bonat e/ DM~ WO 97/ 06138
PCT/ GB96/ 01810 ' - 111 - Scheme 5 [err]
WO 97/06138 PCT/GB96/01810
- 126 -
SCHEME 16
/
S
<]
OH
18 N

NHSO,

R
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(A) Acetic anhydride/triet hyI am ne/ CH err] C1[ err] WO 97/ 06138

PCT/ GB96/ 01810 112 Schene 6
[err]
WO 97/06138 PCT/GB96/01810
- 127 -
SCHEME 17
o]
17(a) | N
P
cl
° N

soLl

o\'( sl
~

. 17(b)
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(A) Phenyl chloroformate/triethylam ne/CH err] Cl[err] WO 97/ 06138
PCT/ GB96/ 01810 - 113 - Schene 7

WO 97/06138 PCT/GB96/01810

-128 -

17 o a

N

H
NHSO,

H
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[err] WD 97/ 06138

PCT/ GB96/ 01810 -114-

Scheme 7(cont.) (A Al Iyl brom de/ potassi um car bonat e/ DMV 90deg. / 4hrs
(B) DCCl / N- Hydr oxysuccinimde/CH err]C [err]/R T.13. 5hrs.

(O N, O Di met hyWay#P8/| ani ne HO / Tri et hyl ami ne/ 5deg/ | 6hrs.  PCT/GB96/01810

(D) Tin(ll)Chloridel/ Met hanol / Ref | ux/ 1hr

(E)EEDQ CH err]C [err]lI/R T./16hrs. WO 97/ 06138
PCT/ GB96/ 01810 -129-- 115-
SCHEME 18

) CH ° »\H
? 18(b)
18(a) ! '

180 (@
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Schene 8

[err]

WO 97/06138 PCT/GB96/01810

-130 -

o\(\OJmco ~ 18(e)

NHCO 18
. HS\OJ
Ko
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(A) N- Met hyl hydroxyl am ne HO /Triethylarine/CH err]C [err]/5deg./ 16hrs.

(B)AI Iyl brom de/ Potassi um car bonate/ R t/ DVF/ 3hrs. (OTin(ll)
chl ori de/ Et hyl acet at e/ 70Deq. WO 97/ 06138
PCT/ GB96/ 01810 -116- Schenme 9
[err] WO 97/06138 PCT/GB96/01810
-131 -
. _ SCHEME 19
o]
)
‘ AN

>=o 19
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(A) EEDQ CH err]d [err] (B) O 1M Sodi um hydroxi de/ Al'lyl al cohol /R t.

WO 97/06138 . PCT/GB96/01810

-132 -

SCHEME 20
O

N
N H
H
. 20
SCHEME 21
COOCH,
0
HS@A
oy B
=0 COOCH,
o

z\ 21
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WD 97/ 06138

PCT/ GB96/ 01810 - 117 - SCHEME 10 [err]
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o) iv)
0. _NH (o
« 0. _NH
s Y SAS
NH,
o‘"‘o
v) asc

e i m’i s

i) BzZuBr, Pd,(dba), /THF
ii) 2N NaOH/MeOH
iif) EDC,HOBT/DMF 0°C
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iii) EDC. HOBT/DVF O[err]C WD 97/ 06138

PCT/ GB96/ 01810 - 160 -
NMMVL- Met hi oni ne net hyl ester hydrochl oride O[err] GRT i V)
SnClerr].2H err]Q EtQAc [err] Refl ux v) 22b/ MeCH. 3A[ err] sieves
AcCOH. NaCNBH3  woO 9706138 PCT/GB96/01810
PdCl [err](PPh[err])[err],[err]Buferr]SnH CH err]C [err],Herr]O Vii)
TFA viii)2N NaOH MeCOH WD 97/ 06138 :

PCT/ GB96/ 01810 - 161 - ~-160- SCHEME 41

NMM.L-Methionine methyl ester hydrochloride 0°C-RT
iv) SnCl,.2H,O/EtOAc A Reflux
v) 22b/MeOH.3A° sieves
AcOH.NaCNBH,
vi) PACL(PPh;),,"Bu;SnH/CH,Cl,. H,0
vii) TFA
viii)2N NaOH/MeOH
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[err] WD 97/ 06138

PCT/ GB96/ 01810 -162-
i) 2N NaOH MeCH ii) Serr]Cferr]/1IPA Jerr] Reflux i)
SnCl[err].2H err]0/Et OAc [err] Refl ux iv) 22b/1PA . 3Alerr] sieves
Ac OH. NaCNBH[ eMQ 97/06138V) PCT/GB96/01810
PdCl [err] (PPh[err])[err],"Buferr]SnHH CH err]C [err],Herr]O vi ) TFA
WD 97/ 06138 . PCT/ GB96/ 01810
- 163 - ' _ SGHEEVE 42 [err]
I SCHEME 41 é :
O _NH i 0. _NH
| 36
0. O 2 o\"?. - %
S 34d ) l
I o l ii)
.S OJ\ é J\
o

o | i)

s
L g
o ° vi)
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WO 97/06138 : PCT/GBY%6/01810
-162 -

i) 2N NaOH/MeOH

ii) SO,CL./TPA A Reflux

iii) SnCl..2H,0/EtOAc A Reflux

iv) 22b/TPA.3A° sieves
AcOH.NaCNBH,

v) PdCL(PPh;),,"Bu;SnH/CH,Cl,,H,0

vi)TFA
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I)CH err]Q(CH err])[err]CO[err]H, EEDQ CH err]d [err] 1)
PdCl[err](PPh[err])[err],[err]Buferr]SnH CH err]Cl[err],Herr]O

iii)TFA WD 97/ 06138
PCT/ GB96/ 01810 - 164- Schene 43
[err] W 61386138 PCT/GB96/01810
PCT/ GB96/ 01810
-163-
SCHEME 42

37b

iili) '

{)CH;0(CHa),CO.H,EEDQ/CH,Cl,
] ii) PdClg(PPhg)z,nBu;S]'lH/CHzClz,Hzo
i) TFA .

1)

a - NH

qu)" &

37

SUBSTITUTE SHEET (RULE 26)



-165 - Schenme 43(cont.) (a)4A

Mol ecul ar sieve/sodiumtriacet oxy borohydride/di chl oronet hane/ - 20deg.

(b) Tert. butylacetyl chloridelltriethylam ne/dichloromethane/ R T.
(c)3-Pyridylacetic

aci d/ EDC/ HOBT/ Wwovet/dsyasnor phol i ne/ di chl or onet hane/ 0deg- R T. PCT/GB96/01810
(d)Tributyltin hydride/bis(triphenyl phosphi ne) pal | adi un(0) :

chl ori de/ di chl or onet hane (e)Trifluroacetic acid/R T. WO
97/ 06138 - 166- Scheee- 44 [err]
| Scheme 43

ﬁ,o\rs o
s WA
N H . H.

N i =
l
0)\0/\/ H Z
(1
(a)
v
Ty $
U8 Dy ®
i H
o 0/\%
2
() " (©
g <

N } N '
A O Z H O
(54) | N (55)

(© 2N
v | @
RS o O
N %
v ® y "
H O I-I'l o)
(56)
h N e
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( 59) R=COCH2CH( CH3) ( 60) R=COCH2C( CH3) 3 (61) R=COCH2

(62) R=CO ( 63) R=COCH2CH( CH3) (64) R=COCH2C( CH3) 3

(65) R=COCH2 (66) R=CO (67) R=ECOCH2CH CH3

(68) R- COCHZCl%fg-,%ms (69) R=COCH2 (JOLR=CO
- 165 -

Scheme 43(cont.)

(2)4A Molecular sieve/sodium triacetoxy borohydride/dichloromethane/-20deg.
(b)Tert.butylacetyl chioridel/triethylamine/dichloromethane/R.T.

(c)3-Pyridylacetic acid/EDC/HOBT/N-methyimorpholine/d ichloromethanelOdeg-R.T.
(d)Tributyltin hydridelbis(triphenylphosphine)pélladium(O) chloride/dichloromethane
(e)Trifluroacetic acid/R.T.
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WD 97/ 06138

PCT/ GB96/ 01810 -167-

Scheme 44(cont) (a) 4A Mol ecul ar seve/ sodiumtri acet oxy

bor ohydri de/ di chl or onet hane/ - 20deg. (b) R=COCH2CH( CH3) 2. I&i:‘g@ge,aﬁlm
chloride/tri e‘ﬁ,Blgy,{,@m ne/ di chl or onet hane/ R T. R=COCH2C( .

Tert. butyl ace chl ori de/ di chl oronet hane/tri et hyl am ne/ R T. R=COCH2
3-Pyridyl acetic acid/ EDC HOBT/ N- net hyl nor phol i ne/ di chl or onret hane [err]
R=COCH2 6- Met hoxy- 1- oxo- ni cot i ni ¢ -ak&6d/ EDC/ HOBT/ N- net hyl nor phol i ne/
[err] di chl or onet hane.

(c)Tributytin hydride/bi $énbrel pshenyl

h hi ne) pal | adi um{ O
chl ori de/ di chl orﬁwat hane , (d)Triflu
H
) N

etic acid/ R T. WO
PCT/ GB96/ 01810

97/ 06138

H
N + H

04‘0’\7
(1)

h’sz._y

(58)

o 59)R=COCH2CH(CH3)
ﬁ’ 71’ %sma-cocnzc(cnan
{61)R=C: A

N

‘“’“"’Yl
> ”

N0

i
s

(69)R=COCH2CH(CH3)

ﬁ’ )r Z_)I* (BAR-COGH2C(CHAS

(65)3=00ng

&_ld'
o-

Y
=GCOCH2CH(CH3
w-S O R G OCHIG(CHA3
Z’)»N (69)R=COCH2,_- N
N R S
H O ¢7om=cm
. W
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- 168- Scheme 45 [err]

( 72) R=COCH2CH( CH3) 2 ( 73) R=COCH2C( CH3) 3
(74) R=COCH2 ( 75) R=COCH2 . ( 76) R=COCH2CH( CH3) 2
( 77) R=ECOCH2C( CH3) 3 (78) R=COCH
WO 97/06138 PCT/GB96/01810
-167 -

Scheme 44(cont.)

. " (a)4A Motecular steve/sodium triacetoxy borohyaride/dichioromethane/-20deg.

(b)R=COCH2CH{CH3)2. Isovaleryl chloridefriethylamine/dichioromethane/R.T.
R=COCH2C(CH3)3, Tert.butylacetyl chloride/dichioromethanertriethylamine/R.T.

R=COCH2 3-Pyridylacetic acid/EDC/HOBT/N-methylmorpholine/dichloromethane.
v . NN .
HE
(3
R=COCH2 6-Methoxy-1-oxo-nicotinic acid/EDC/HOBT/N-methyimorpholines
Y\ dichioromethane.
i H
o -

(c)Tributyitin hydride/bis(tnphenyiphosphine)paliadium(0) chlonde/dichloromethane'_
(d)Triflurcacetic acid/R.T.

SUBSTITUTE SHEET (RULE 26)



(79) R=COCH2 (80) R=COCH2CH( CH3) 2

(81) R=COCH2C( CH3) 3 (82) R=COCH2 (83) R=COCH2 WO
97/ 06138

PCT/ GB96/ 01810 -169-
Schene 45(contyg 9706138 (@) 4A Mol ecul ar si eve/ sodi um tri acet oxyPCT/GBI6/01810

bor ohydri de/ di chl or onet hane/ - 20deg. (b) R=COCH2CH( CH3) 2. I soval eryl

chl oride/triethylam ne/di chl oromet hane/ R T. R=COCH2C( CH3) 3,

Tert. butyl ecetyl chloride/dichioronethane/triggt-hyl am ne/ R T. R=COCH2

3-Pyridyl acetic aci d/ EDC HOBT/ N- et hyl nor phol i ne/ di chl or onet hane.
R=COCH2 [err] 4- Met hoxy reemeig| scet i C :

aci d/ EDC/ HOBT/ N- dsLb%ngr phoI i nel di chl or onet ha

N
i ]
P H

(@
Tore __

1
H
0)‘0’\%
1)
[{9))
o {72)R=COCH2CH(CH3)2
\{ (73)R=COCH2C(CH3)3
o (74)R=COCH
ﬁ’ s
gl’ Z_y l_ K@
vl (75)R=COCH2

R .

v (76)R=COCH2CH(CH3)2
R=COCH2C(CH3)3

ﬁ’ors | O §7B)R—COCH
0 Z—)/\ KQ
N .

M) {79)R=COCH2
(@ | U\

(80)R=COCH2CH(CH3)2
(81)R=COCH2C(CH3)3

(82)R=COC|
> °N
¢
.,

(83)R=COCH2
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(c)Tributyltin hydride/bis(triphenyl phosphine)pal |l adi un{0)

chl ori de/ di chl or onet hane (d) Trifluroacetic acid/ R T.
97/ 06138 PCT/ GB96/ 01810
-170- SCHEME 46 [err] WO 97/ 06138
PCT/ GB96/ 0181WO 97/06138 ~ PCT/GB6/0181) _
SCHEME 46 (contd.) 1 )PhB(OH)[err]. (PPh[err])[err] Pd[err]
/ DVE. NaHCO[ err] (aq) [err] Reflux ii) EDC. HOBT/DMF O[err] C
NMM L- Met hi oni ne net hyl ester hydrochloridei&err]CRT
Scheme 45(cont.)
. (a)4A Molecular sieve/sodium triacetoxy borohydrideldichloromethanel-20de§.
(b)R=COCH2CH(CH3)2, isovalery! chlorideftriethylamine/dichloromethane/R.T.
R=COCH2C(CH3)3, Tert.butylacety! chioride/dichiorometnaneftriethylamine/R.T.
R=COCH2 3-Pyridylacetic acid/EDC/HOBT/N-methylmorpholine/dichloromethane.

7

|
S
=COCH2 N 4-Methoxyphenylacetic acid/EDC/HOBT/N-methyimorpholine/dichloromethane.

(c)Tributyltin hydride/bis(triphenylphosphine)palladium(0) chioride/dichloromethane
(d)Trifluroacetic acid/R.T. '
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iii) SnC[err].2H err] O Et OAc A Refl ux iv) 22b/ MeOH. 3A[err] sieves
Ac OHNaCNBH3 V)

PdCl [err] (PPh[err])[err],[err]Bu[err]SnH CH err]d [err] Herr]O Vi) TFA
vii)2N NaOH MeCH WD 97/ 06138
PCT/ GB96/ 01810 WO 97/06138 -172- SCHENI6/01810
[err] - WD 97/ 06138
PCT/ GB96/ 01810 -173-
-170 -
SCHEME 46 ,
] ‘E,,,a
o
o _NH
N
l ~~
38a oNsg 3

iii)

\ri)

@Au’f; S “O"u%';
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i) EDC. HOBT/D\MF Of[err]C NWM L- d ut am ne net hyl ester hydrochl oride

O[err] GRT ii) SnCl2.2H err] O Et QAc A Refl ux iii) 22b/ MeOH. 3A[ err]
si eves - AcOH. NaCNBH[ er r] i'V)

PdCl[err] (PPh[err])[err],[err]Buferr]SnHH CH err]Cl[err]H err] O v) TFA

vi) 2N NaOH MW@ 97/06138 WD 97/ 06138 PCT/GB96/01810
PCT/ GB96/ 01810 - 174-

CLAI M5 1. A pharnmaceuti cal conposition conprising an inhibitor
of ras farnesyl ation of Formula | [err]-171-

Formul a | wher ei n: Rlerr] is selected fromH -C[err]alkyl:

- err]al kyl ene-Ph optionally nono or g@Hgmlg%i(E&{t@.gl on
1)PhB(OH),, (PPh;), Pd’ /DME.NaHCO;(aq) A Reflux
" ii) EDC.EOBT/DMF 0°C
NMM.L -Methionine methyl ester hvdrochloride 0°C-RT
iif) SnCl,.2H.O/EtOAc A Reflux
' iv) 22b/MeOH.3A’ sieves
AcOH.XNaCNBH;
v) PACL(PPh,),,"BuySnH/CH,ClL, H,0
vi)TFA
vii)2N NaOH/MeOH
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Ph with substituents selected from{err]al kyl. hal ogen. OH (err]al koxy.
d err]al kanoyl d err]al kanoyl oxy, am no, Cferr]al kyl am no.

di(Cerr]al kyl)am no. Cerr]al kanoyl am no, nitro, 10 cyano, carboxy,
carbanoyl, (err]al koxycarbonyl, thiol, (err]alkyl sul fanyl,

Cl err] al kyl sul fWR$T0&3%r r] al kyl sul fonyl and sul f onam do; - CO ®ceaBpabIsyd ;
-COOderr]al kyl; -COO(derr]alkenyl; -COO(CHerr])[err]Ph
optionally substituted on Ph as defined for substitution on Ph in
Rlerr] =-C[err]alkylene-Ph in this claim1 d n=0-4;

-CJerr]al kylene-CONR[err] R err] where R[er'ﬂ?i]& Rl-err] are independently
selected fromH {err]alkyl; 15 and -(err]al kylene-COOR[ err] where
Rlerr] is selected fromH (err]alkyl; CHEMEI;{[err] is selected fromH;
-Cerr]alkyl; -Cerr]al kyl ene-Ph opti onal Isy $tbstituted on Ph as

defined for substitation on Ph in Rlerr] = -Clerr]alkylene-Ph in this claim
1, -COerr]alkyl; and -CoOC err]al kyl; 20 Rlerr] i LgeNdct ed
fromH OH CN Crlerrd; thr]: -Cerr]Jalkyl; -Cerr]al kyl ene{R[ err]
where R err] is sﬁel ected from phenyl, naphthyl, and a 5-18" nenbered
monocyclic or bicycl ot KRétertioyl riyng containing upto 5 pet epoat ons

A aryl ring in Rerr] isi.
substiuted as defined for sulp tution on the Ph-»r oo™ >
-Cferr]al kylene-Ph 25 in cl rl: R err]: (err]al kenyliy Hal ggen:
-(CHerr])[err]COOR[ érr] . #krere n= 0-3 and R err] represents

3%a

' iv)
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WD 97/ 06138 :
PCT/ GB96/ 01810 - 175-

Cerr]alkyl, Cerr]alkenyl; -CONRerr]Rerr] where R err] and R err]

i ndependently represent H. Clerr]alkyl. Cferr]al kenyl. -O(err]alkyl.
-O-(err]al kapgbrosass - C err] al kyl enePh optionally Subs tecrigBoso B30
defined for this group for Rlerr] inthis claiml ;-CON(Rerr])OR err]
where R err] and Rl err] independently represent H (err]al kyl and

C[ err] al kenyl ; 5 a group of Formula Il. -CONRerr]-CHR err]-COOR[ err]
where Rlerr] is Hor (err]alkyl. Rerr]-i%-H or Cerr]alkyl. Rerr]

is selected fromthe side chain of a |ipophilic amno acid. .
carbanoyl CJerr]al kyl. N-(nono( err]al kyl) carbanoyl ([ err] al kyl and

N-(diCerr]. al kyl') carbanoyl ({err]al kyl. the group of Formula Il having
L or D configuration at the -chiral al pha carbon in the corresponding
free am no aci dyEpcCIHOBDOMPGCf ormul a [err] d err]al kyl

monosybst i t ut ed 1IMVERIGIGRAmIHe nkYelt nydrdthioHBe @C-kPr mul a - X-Rlerr] where X
i's sel ectig@nt],om,6/E:68r ARefiif ], S SO SO[err] and Rerr] is

sel ected from Gipidbhabdmza°BRGRY naphthyl, a 5-10 nenbered

nmonocyclic or bi Igdm%}%r oar yl ’ ring containing upto 5 het er oat ons
nlgg’?

X6
sel ected from ' Ik in Rerr] is optionally
substituted as e’f(l %r% ‘fﬁfeﬁzb#’%’rr%up in Rerr] = -(err]al kyl ene-Ph

inthis claimi; iS5, 0-3 in which R err] values can be the sane or
different; "‘)ZNIT’%O’!(RHOE% ng noi ety selected fromthe foll ow ng groups
witten fromleft to right in 20 Forrmula 1: -CONRerr] - where R err]
is selected frqu, Cerr]al kyl, Cerr]al kyl ene-2Z, -CO
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Clerr]al kylene-Z, -COCerr]Jalkyl, -COZ. and Z, and Z is selected from

-O-(ferr]al kyl, phenyl, naphthyl, a 5-10 menbered nonocyclic or

bi cyclic heteroaryl ring containing upto 5 het er oat ons sel ected from
0. Nand S and any aryl ring in Rerr] is optionally substit

defined for tWOP6EBoup in Rlerr] = -C[err]al kyl ene-Ph in tﬁ&:g%(ﬁgiwﬁfnl
-CHerr]NRlerr]- where R err] represents any val ue defined for Rerr];
-CH err]S-; -CHerr]O; -CHerr]-CHRerr]--Wfere Rerr] represents any
value defined for Rlerr]: -CH=CR[err]- where Rerr] represents any val ue
defined for R eCHAIMS WO 97/ 06138

PCT/ GB96/ 01810 : - 176-

-CH2NR[ err]-T- where R err] represents any value defined for Rerr]. T
represents - (CHierr]) n- AplatRaceutical torhgbsilién adtfiprisingandplibitoral tag famesylation of
nonosubstituted with R[err] where R err] represents any val ue for

R err] other thgﬁnﬂ‘la CHerr]NR[err]-SOerr]- where R err] represents any
val ue defined for Rerr]: zCHSNR[err] CO T- where Rlerr] represents
any value defined for R err] represants -(CH err])n- 5 where nis 0-4 and

T is optionally nonosubstituted wt r] v\/nii R[errJ {pepresents any

value for R err] other than H -CO NR e -T- Rlerr P represents any
val ue defined for Rerr]. T reprZEfntsL )n- where nis 1-4 and

T is optionally nmonosubstituted with err] wh Rl err] represents
any value for R err] other than H - err]S-T- where T represents

-(CH err])n- where n is 1-4 and T ispgplhpnal |y nonosubstituted with
Rlerr] where R err] represents any vaI ue for RFerr] 10 ot her than H,

-CH err]OT- V\he’rkcreihrepresents -(CHerr])n- where nis 1-4 and T is

\C/)glt Lgn?glr y Rl err] df ﬁeZﬁ,cPetﬁt ok uﬁeq’ll.q.atlkvl R[CE.;;a]kvygﬁe ‘P 051[10 rahli nlotib b &iSibstindtt on

Ph with substituents selected from C1_4alkyl. halogen. OH. Cj_galkoxy, Cj_4alkanoyl,
C1-4alkanoyloxy, amino, Cj_galkylamino. di(Cj.4alkyl)amino. C1.4alkanoylamino. nitro,

10 cyano. cérboxy. mrbamoyl, C1.4élkoxycarbonyl, thiol. Cj_4alkyisulfanyl,
C1.4a1kylsulﬁuyl,C1.4alkylsulfonyl and sulfonamido; -CO-C]_galkyl; -CO-O-Cy.4alkyl;
-CO-0-C3_galkenyl; -CO-O-(CH>),Ph optionally substituted on Ph as defined for
substitution on Ph in R! =-Cj_alkylene-Ph in this claim 1 and n=0-4;
-Cj4alkylene-CONR*R’® where R* & R® are independently selected from H. C 1-4alkyl;

15 and -C;_4alkylene-COOR® where R® is selected from H, Cy4alkyl;

R? is selected from H; -Cj_4alkyl; -Cy.3alkylene-Ph optionally substituted on Ph as
defined for substitution on Phin R' = -Cy.3alkylene-Ph in this claim 1; -COCy_galkyl; and
-COOC) 4alkyl; o
20
R® is selected from H; OH; CN; CF;; NO,: -Cj .4 alkyl; -C1-4alkylene-R7 where R is
selected from phenyl, naphthyl, and a 5-10 membered monocyclic or bicyclic heteroaryl
ring containing upto S heteroatoms selected from O,N and S and any aryl ring in R’ is
optionally substituted as defined for substitution on the Ph group inR! =-C 1-3alkylene-Ph
5 in claim I: R”: Cp_galkenyl; halogen: -(CH3)yCOOR® where n= 0-3 and R® represents H.
SUBSTITUTE SHEET (RULE 26)
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A is selected from phenyl; naphthyl; a 5-10 nenbered nonocyclic or bicyclic
het er oar yl ring containing upto 5 heteroatons where the heteroatons are
i ndependent|ly selected from 15 O N&S; or a -S-S- dinmer thereof when
Rlerr]=H, or a N-oxide thereof; or an enanti omer, diastereoisoner.

phar maceut i camoormesept abl e salt, prodrug or solvate t hePEHEBIMOher
with a pharmaceutically acceptable diluent or carrier. 2. A

phar maceuti cal composition according to clatm- in which Rerr] is selected
fromH 20 -COO(CHerr])[err]Ph optionally substituted on Ph as defi ned

for err] = - | 3 9510 i e - |
- CO 5[ d e]r r]al %%%ﬂw?é%ﬁa%wuz E‘:[mgl? %ﬁ?ﬁgﬁgmﬁyergﬁeﬁ[néﬁ ] where

Rlerr] & R err] @ygalkvidengaikiagl F9-Cyelatiol.e0-Cy_gaikdryl. 6f €I, s3lkatienePh optionallB.
A pharmaceutical conposition according to any one of clainp 152 in ich R2

is ' selected subsinned asr¢finddorthisrerqup frr R in fhgs ofaim 1:-GONFaIRRC sthereR|' and
conposi tion accagui | aJ i p.ch L is sel ected
f r(r)rrm -CHerr]-N e?%éggr@%ﬁ%'glﬁﬁﬁmh§24%mh’ A pharmaceuti cal

conposi tion acsof dbkioftFenAny IOREONR Pt HR T ooR T Dwhkte RY i8H & C1_4alkyE R'EBERSH
from phenyl, naphthyl, pyri dyl and thienyl. 6. A pharmaceuti cal
conposi ti on accofgialkyliR" dseelcored frofn the sidewhaih-of ailipopificdmia® addnbi nat i ons of
Rlerr] and p are selected from WO 97/ 06138

PCT/ GB96/ 01810 carbamoylC,_ salkyl. N-(monoC,_jalkyl)carbamoylC, jalkyl and N~(diC,. -177 -

. . ; I . ;
D Rert] and: Rl DRSS IC IR SR R of FREEN Fading 1odrBlchftbiaclfle]
of Rlerr] is a gchiralnlpifa chrbomin the tdrresponding free amino acidpaactont bf fotmaulpr ovi so
that Ais naphthyl and L is -CH err]NRerr]-T,

-CON
o

0 RI3 :

C1.4alkyl monosubstituted on carbon with =N-OH; a group of Formula -X-R" where X is
selected from O. CO. CHp, S. SO. SO and R¥ is selected from Cj_galkyl. phenyl,
naphthyl, a2 5-10 membered monocyclic or bicyclic heteroaryl ring containing upto 5
heteroatoms selected from O.N and S and any ary! ring in R'’ is optionally substituted as

15 defined for the PhgroupinR' =-C 1-3alkylene-Ph in this claim 1;
pis 0-3 in which R’ values can be the same or different;

L is a linking moiety selected from the following groups written from left to right in
20 Formula!l:
-CO-NR'é- where R'S is selected from H, Cj_4alkyl, C_galkylene-Z, -CO-

Cj4alkylene-Z, -CO-C_alkyl, -COZ. and Z, and Z is selected from -O-C| 4alkyl, phenyl,
naphthyl, a 5-10 membered monocyclic or bicyclic heteroaryl ring containing upto 5
heteroatoms selected from O. N and S and any aryl ring in R'Sis optionally substituted as

25 defined for the Ph group in R' = -C}_3alkylene-Ph in this claim 1; -CHy NR'®- where R'®
represents any value defined for R'S; -CH»S-; -CH>0O-; -CH?__CHR”- where R' represents
any value defined for R'®; -CH=CR*- where R represeﬁts any value defined for R'S:

SUBSTITUTE SHEET (RULE 26)
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iii) p=I with the proviso that R err]= a group of Fornula Il and Ais

napht hyl . 5 7. A pharmaceutical conposition according to claim1 in
whi ch ‘Rerr] is selected fromH, -Cerr]alkyl, -Cerr]al kyl ene-Ph
optionally nono or di-substituted on Ph with substituents

sel ected fromwperndias kyl , hal ogen, OH, C 1 4al koxy, ( err] aPCREGRI§P1810
d err]al kanoyl oxy, am no, ([err]al kylam no, di(([err]alkyl)am no,

d err] al kanoyl am no, thiol, Cerrlgeéylthio, nitro, cyano,
car boxy, carbamoyl, ([err]al koxycarbonyl, {err]alkylsulfinyl, 10

Cerr]al kyl sul f Orlth NRULT QAR © reps r&@hﬂxﬁr\ral@dkﬁﬁed ol Qpé@én'@/J(CHo) where
-CoOderr]al kenyl -COOCHerr] Ph optionally nmono- or_di-substitit "ed on

phenyl with n is 1-4 andi IT4¢ opticasilysmesdselstimtediwitR Civdere] RIF teplesentsaing yeloe fodH,

G or | al Kyl a7 no, &5‘@2&?@?@1*&&% et R A 6 o
QerrTalkyl thi o, B BYE ROy R R e iR LK aer L k8K RSB

C err]al kyl t hi ono, err onani do

-Cerr]al kyl enes %ﬂ%'@lﬂn@rf&%éﬁil%%&fshbﬁi ﬁ'ﬁﬂ r\@here R‘9 resents any

i ndependent qy sel ected fromH ezrr]a kyl ene- er'e
Rlerr] is sel ect eulue for R' other thandin -G0-KREFT-[vetieteyR ™ represents any valuRfiefineH forR'°. T

"G00 ar ] ol kyl | orpren L@ Y- et s ot € By e Skl R e
N err]; -Cerr] ghkins amg'ﬁﬁer AR P arHeICH: %&L&B&%&Jwﬁ@—@% where n

sel ect ed from phenyl, naphthyl, a 5-10 rrenbered nonocyclic or bicy
heteroaryl ri ng is 1-4andsz@ikmlmmendsﬁﬁsﬁm&dhaﬂmzb@hmzheﬁw&hedﬁbﬂﬁaméfnd

Riert] repr oself S HeREL iGHQr wherd: Rkl is g | oponaly
here!m et and g MR SR o o I b

C err]al kenyl , -

A is selected from phenyl; naphthyl: a 5-10 membered monocyclic or bicyclic heteroaryl

ring containing upio 5 heteroatoms where the heteroatoms are independently selected from
15 OLN&S;

ora -S-S- dimer thereof when R*=H; or a N-oxide thereof;

or an enantiomer, diastereoisomer. pharmaceutically acceptable salt, prodi'ug or solvate

thereof together with a pharmaceutically acceptable diluent or carrier.

2. A pharmaceutical composition according to claim 1 in which R' is selected from H;
20 -CO-O-(CH3),Ph optionally substituted on Ph as defined for R’ = -Cl-galkylene—Ph in

claim | and n=0-4; -CO-O-C5_galkenyl; -CO-Cj_4alkyl; -Cj_4alkylene-CONR'R® where
R'&R%are indegendmtly selected from H, Cj.4alkyl.

-~

3. A pharmaceutical composition according to any one of claims 1-2 in which Ris
selected from H and -CO-C,_jalkyl.

25 4. A pharmaceutical composition according to any one of claims 1-3 in which L is
selected from -CH,-NR'®-; -CHoNR?-T .
5. A pharmaceutical composition according to any one of claims 1-4 in which A is
selected from phenyl, naphthyl, pyridyl and thienyl. T
6. A pharmaceutical composition according 10 any one of claims 1-5 in which

30 combinations of R® and p are selected from
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-O(err]alkenyl; -CON(Rerr])OR where R err] and R err] independently

represent H, ( err]alkyl and ( err]al kenyl ; a group of
Formula I, -CONRlerr] -CHRlerr]-COOR[err], where Rlerr] is H or
Cerr]alkyl, Rerr] is Hor Cerr]alkyl, Rerr] is the side chain
of a lipophilic amno acid with L or D configuration at the WO

97/ 06138 WO 97/06138 PCPECIEB66/61580. 0

- 178- chiral al pha carbon in the corresponding free am no acid:
Clerr]al kyl nonosubstituted on carbopyih =N-OH, -SO-(err]al kyl ;
-Sgerr]err]alkyl; a group of Formula -X-Rerr] where X S sel ected

(pom o0 Oery] L & ReoBlRi L il FFathle 7.0 Shipie e A R upd 3L

ring containi nytluqbeprqixsoahit@hewaiaeofrﬁﬂsebmpaﬂ-‘bmﬂa!b N and S: pis
PI ﬁk: Egmngfgt)})gtralr t‘ H’?‘F‘Bﬁﬁ%pﬁg%%ﬂl ﬁyg%ﬁsgi%ﬁﬁ%n- Tirom | e:‘tS ?o
 orr 1 i kyl LT 1 B s e BFOR}eR St L gl o ot e & BsPOREFY | oy
phenyl, napls iyl Aﬁiﬁﬂmﬂmmpmsdﬁﬁg% chif Y Gh wichet er oaryl

R' is selected from H; -C1-4alkyl, -C;.3alkylene-Ph optionally mono or di-substituted on

Ph with substituents selected from Cj.4alkyl, halogen, OH, C}_4alkoxy, C]_4alkanoyl,
C1.4a1kénoyloxy, amino, C1_4alkylamino, di(C_4alkyl)amino, C1.4alkan03'lémino, thiol,
C1-4alkylthio, nitro, cyano, carboxy, carBamoyl, Cj-galkoxycarbonyl, Cj_4alkylsulfinyl,
10 Cj.galkylsulfonyl, sulfdnamido; -CO-Cj.4alkyl; -CO-0O-Cj_galkyl;
-CO-0-Ca._4alkenyl; ;CO-O-CHz.Ph optionally mono- or di-substituted on phenyl with’
substituents selected from Cj_4alkyl, halogen, OH, Cj.4alkoxy, C}_galkanoyl,
C1-4alkanoyloxy, amino, C1_4alkylamino, di(C}_4alkyl)amino, C;_4alkanoylamino, thiol,
Ci-4alkylthio, nitro, cyano, carboxy, carbamoyl, Cj_4alkoxycarbonyl, C1-4alkylthiono,
15 Cj_4alkylsulfonyl, sulfonamido; -cl.4a1ky1ene-c0NR4R5 where R* & R® are
independently selected from H, Cy _4alkyl; -C1-4alkylene-COOR® where R® is selected
from H, Cy 4alkyl;

R? is selected from H; -Cj-4alkyl; -Cj.3alkylene-Ph; -COCj_4alkyl; -COOC1_4alkyl;
20 | '
R’ is selected from H; OH; CN; CF3; NO,; -C1_4 alkyl, -Cj4alkylene-R’ where R is
selected from phenyl, naphthyl, a 5-10 membered monocyclic or bicy;clic heteroaryl ring
containing upto 3 heteroatoms selected from O,N and S; Cy_galkenyl; halogen;

~(CH2),COOR’ where n= 0-3 and R® represents H, C_4alkyl, C_galkenyl; -CONR®R"®
25 where R’ and R independently represent H, C}_4alkyl, Cy_qalkenyl, -0-C;_alkyl,

-0-Cp.4alkeny; -CON(R™)JOR™ where R'" and R independently represent H, C;_galkyl

and Cy_4alkenyl;

a group of Formula II, -CONR™-CHR*-COOR"”, where R" is H or Cj_4alkyl, R' is H or

Ci-6alkyl, R™is th_e side chain of a lipophilic amino acid with L or D configuration at the
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ring containing upto 3 heteroatons selected fromQO, N and S

-CH err]NR[err]- where R err] represents any val ue defined for Rerr];
-CH err]S-; -CHerr]O; -CHerr]-CHR[err]- where R err] represents 15 any
value defined for Rerr]; -CH=CRlerr]- where R err] represents any val ue
defined for Riséosizs -CH2ZNR[err]-T- where R err] represeRCT/GRBAGINSH ue
defined for Rerr], T represents -(CH err])n- where nis 1-4 and T is
optionally nonosubstituted with Rlerr] whergsglerr] represents any val ue
for Rlerr] other than H and provided at [east one of R err] and R err]

is H -CHerr]N ral ﬁgm%ﬁxk: R}PW@&F& ﬂdﬁ{g?}ee amino 45 'C§ SRS mBRbsubBhi& on

defined for Rlerr [ er err| where Rlerr| represents any val ue

20 defined for Riafohwith=N-GI: mml 10 ) faikyiuegreupof Forfuld -36RY Whdrs X
optionally nonosubstituted R[er r? where Rlerr] represents any
val ue for R[err]lssaiétmdfrdmﬁ?(]-lCl-bnﬂ.Sﬂ(SﬂodadRanslséa@cdfmqufsalkvl pRylk.r] and
Rerr] is H - F\;gerr -T- where R e represents any val ue defined for
Rerr], T represr@nh lLa lﬂ(rmqft@rqd]nm i¢ gr bicyalic hewrogrd riye ramining vpig 3| v

nonosubstitute ﬂ&e&%}t Elelabore W‘?ﬁﬁ?o'ﬂ 4'd. represents any val ue for

Rlerr] other t prov ed at east one of Rlerr] and Rlerr] is H
-CH2S-T- 25 where T represents -(CHerr])n- where nis 1-4 and T is
optionally m)nosub Iute

Ve e Tor ot 1V B YA e JHBRRE T coShiS°1° °

-(CHerr])n- where nis 1-4 and T is optionally nonosubstituted-with R err]
where Rerr] represents value for Rlerr] other than H

-179- Als sé@&@&"%&’ﬁ%‘é’ﬁé’%ﬁ@frﬁ‘&ﬂ?ﬁ@?ﬂ’““&@‘f@“’ﬁﬁ%@?@&e%ﬁ@%’él ic or
bi cyclic het ergap(*%ulalrl ng containing upto 3 or 5 heteroatons in the case
of nonocyclic and bicyclic rlngs respectively where the heteroatons are
i ndependent |y seiCEeNBY whgmld istgelectssd from H. Cy4alkyl. C|_galkylene-Z and Z is selected

from -O-Cj._4alkyl, phenyl, naphthyl, a 5-10 membered monocyclic or bicyclic heteroaryl
ring contairﬁng upto 3 heteroatoms selected from O, N and S; -CHz.NR.l 8 where R'®
represents any value defined for R'®; -CH5S-; -CHyO-; -CH,.CHR"’- where R'? represents

15 any value defined for R'S; -CH=CR®- where R represents any value defined for RS,
-CHzNR2 L_T- where R* represents any value defined for R!€, T represents -(CH3)p,- where

nis 1-4 and T is optionally monosubstituted with R? where R? represents any value for
R' other than H. and provided at least one of R?' and R?is H; -CHyNR?-S0»- where R?

represents any value defined for RY; -CHZ_NRZ"'-CO-T- where R* represents any value
20 defined for R, T represents -(CHy)p,- where n is 0-4 and T is optionally monosubstituted

with R’ where R” represents any value for R'® other than H, and provided at least one of
R*and R¥is H; -CO-NR%-T- where R® represents any value defined for RS T represents
-(CHp)y- where n is 1-4 and T is optionally monosubstituted with R?® where R? represents

any value for R'® other than H, and provided at least one of R?* and R¥ is H; -CHS-T-

25 where T represents -(CHy)p- where n is 1-4 and T is optionally monosubstituted with Rz_7
where R¥’ represents any vatue for R'® other than H: -CHyO-T- where T represents
~(CH2)- where n is 1-4 and T is optionally monosubstituted with R* where R® represents
any value for R'® other than H;
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or a -S-S- diner thereof _when Rlerr]l=H 5 8. A phar maceuti cal

conposition according to any one of clains 1-7 or claim14 which is in
the formof a tablet. This Sheet as claimed in any one of conpound
clainms 11-13 or a conpound H any one of pharnmaceuti cal

conposi tion clWoOrPg/0613¢ f or canent. 10. A c RGIEPRE/0LRI0

clainmed in any one of conpound clainms 11-13 or a conpound 10 defined in any
one of pharnmaceutical conposition clains 1-717er use in preparation of a
medi canent for treatnent of a disease nmediated through farnesylation of

ras. 11. A aoispelettsd fon sHayylohaphthgl; fag- 1 mxﬂgersd mésRFcliclor bickelicHetdrdaryl:

class i) [err] Fornula |11 _15 wherein: Rlerr] is selected fromH

or -CO-Clerr] afiRgponaining yguaJ of 5 hetempaiopsiin the £ass f Fronegvelie grbgyclic rings
hydroxyclerr]al kidspddligay M&Kﬁf%@ﬁe faf il Y de&%x&%nkllz@élgéf% ﬁ@‘)ﬁ’& s

hydroxyC[ err]al kyI car bonyl err oxy I"car
sel ected from phéh?l- -SnélpmthyﬂeOf)whal RB=H0 menbered het erocycl ic ri ng havi ng

upto 5 het g ato gd,from 20X %} cted from
H, phenyl ; pheny C[e?g ]Pﬁﬁ“ 8orgpq§9gnr?§;%§p%z? e B 8{‘;19] F‘S? 7s°rr$ f4
cont ai ni ng upto &hiuhtxaammhetfmmosﬂaelet ed fromQO N and S optionally Ili nked to

A by err]alkyl: and(ﬁ% ]: Is optlonally substituted on any ring, as
defined for phenyi i n/ compqendgas ¢laumed in agy qngof corappunprlaims Wi 13 gnaxompound

X err el ectg X f S
C%err% a: Eylssul fangti&ea%nﬁrofﬁfgﬁrﬁ%ﬁ%ﬁc %Edr%]h c}a@?lssz%{é%%/ lfé%@ rretr)lfl X
1) c

(derr]al ik Arcpapaipt as plaigned @i mqmlolfyd@mbahmysl 11- Brat alopohponnd or
C[ errjal kyl et{jeqes gt l’?&tj 'one of pﬁannaceuﬁce)l composition claims 1-7 for use in preparation of a

medicament _for treatment of a disease mediated through farnesylation of ras.

11. A compound of any of the following classes i). ii) or iii):

class i)
xll . x4
H—S | CONH‘<\/
\O_‘ CH2 —_— N Coox3
N\ .
H  FormulaIll X2
15 wherein:

X'is selected from H: C)_¢alkyl; hydroxyC, salkyl, C, calkoxyC, calkyl; C, calkylcarbonyl;
hydroxyC,_salkylcarbonyl; C, salkoxyC, calkylcarbonyl;

A is selected from phenyl, naphthyl or a 5-10 membered heterocyclic ring having uj)m 5
heteroatoms selected from O, N and S;

20 X?is selected from H; pheriyl; phenylC, salkyl; and a 5-6 membered heteroaryl
ring containing upto 3 heteroaioms selected from O, N and S optionally linked to A by
C,.¢alkyl; and X?is optionally substituted on any ring, as defined for phenyl in
R'= -C)-3alkylene-Ph in claim 1;
X>is selected from H; C, calkyl;

25 X'is selected from C,_alkylsulfanyl; C, salkylsulfinyl; C, salkylsulfonyl; carbamoyl; N-
(Cl_;,a]kyl)carbamoy;l; N-(diC,_¢alkyl)carbamoyl; and hydroxy or a C,_,alkyl ether thereof;

) class i)
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WD 97/ 06138 :

PCT/ GB96/ 01810 - 180- [err]
Formula 1V wher ei n: Xerr] is selected from-CO ([err]alkyl -Ph:
-COCerr]alkyl; -COerr]al kyl -heteroaryl where heteroaryl is a 5-10
menber ed het er ®m91/06138ng cont ai ning upto 5 heteroatons sel ect REFHGRA0130
N and S and Ph or heteroaryl are optionally substituted as defined for Ph
in Rerr]= -Clerr]alkylene-Ph in claiml ;-@err]al kyl oxy([ err]al kyl:

A is naphthyl or a 10 nenbered heterocyclic ring having upto 5 heteroatons
selected from O NandsS; Rlerr5and p are as defined in claim1; 10
class iii) [Jerr] Fag Ia@z{) wher ei n:

X[ err] has any vaiioe ed for X e_r_r(]lgﬁip ii] ab&Ve; P15 X err] is Ph
optional |y substituted\as/defired for Ph?ita Clerr]al kyl ene-Ph in
claim1,; Ais Ph o pht hyl or a 5-10 nentrered heterocyclic ring
having upto 5 heteroatonsH  selmsiwRdvirom O, N and S; Rlerr] and p are
as defined in claim1; or a N-oxide, pharmaceutically acceptable salt,
prodrug or sol vat W8t eof 20 12. A conpound according to claimi11l in

whi ch: X% is selected from -CO-C, 4alkyl-Ph: -CO-C, calkyl; -CO-C salkyl-heteroaryl where

heteroaryl is a 5-10 membered heteroaryl ring containing upto 5 heteroatoms selected from

5 O,Nand S and Ph or heteroaryl are optionally substituted as defined for Phin R' =
-C1.3alkylene-Ph in claim 1; C, jalkvloxyC, salkyl: '

A is naphthyl or a 10 membered heterocyclic ring having upto 5 heteroatoms selected from

O.NandS;
R® and p are as defined in claim 1;
10
class iii)
. x5l‘
s -] ®3,
\O—cuz——-n ——(CHy);  —CH @
\;_1 " FormulaV L?
wherein:

- X has any value defined for X’ in ii) above;

15 X’ isPh optionally substituted as defined for Ph in R' = -Cj_3alkylene-Ph in claim 1;
A is Ph or naphthyl or 2 5-10 membered heterocyclic ring having upto S heteroatoms
selected from O, N and S;

R3and p are as defined in claim I;
or a N-oxide, phannaceutieally acceptable salt, prodrug or solvate thereof .

20 o
12. A compound according to claim 11 in which:
in compounds of class 1),

X' is selected from H and C, calkoxyCgalkyk;
X2is selected from H; pheny! or phenylC, calkyl;
25 X'is C,alkylsulfanyl;
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I n conpounds of class i), X[err] is selected fromH and

C err]al koxyd err]al kyl ; X[err] is selected fromH, phenyl or

phenyl Clerr]al kyl; 25 X err]is (err]al kyl sul fanyl; WO 97/ 06138
PCT/ GB96/ 001810 - 181 - A
i s sel ected fwaon7metasyl or naphthyl : in compounds of cl asBCT/GpI6/01810, | g
0 and: I n conmpounds of class iii) 5 X err] is Ph: A is Ph; p isQ
13. Any one of the follow ng conpounds o181 pharmaceutically acceptable

salt thereof: :

(2S) - 2-{ 2- Benzy lx 13 sbledrédiromiphémys bf daphiy Py r 1 ol i di n- 2-yl met hyl ) - am no] - benoyl
am no}-4- 10 nethyl sul fanyl butyric acid nethyl ester. (29) - 2-

(2- Benzyl - 5- [ ([ Zstopspoundsseficiashif). pyr r ol i di n- 2=yl met hyl ) - ani no] - benzoyl ani no}
- 4- met hyl sul fg?g[n?utyri c acid;

(2S) - 2- ({2- phenyl Z5-T (] 2S, 4S] - 4sul fanyl pyrrolidi n-2-yl met hyl ) - ami no] - phenyl
car bonyl } - alin cooppobmdedfitydssiii)f anyl butyric acid nethyl ester; 15
(2S5)-2-({2- phegnéér;-.S- ([2S,4S] - 4-sul fanyl pyrrolidin-2-yl met hyl)-am no] - pheny
| carbonyl}- > &ni'hB)4- met hyl sul fanyl butyric aci d:

(2S5)-2-({3-[([2A B#%h: 4- sul fanyl pyrrolidin-2-yl nethyl)-am no] - napht hal ene- 1-
car bonyl } - am nag) 4- net hyl sul fanyl butyric acid nethyl ester;
(2S)-2-({3-[([ 2% 88} - 4-sul fanyl pyrrolidin-2-yl nethyl)-an no] - napht hal ene- 1-
carbonyl }- 20 anfgno) a4 VAR s ; .
(25)-2-({-3- pheggl- 5[‘_13‘?'l 2@%& gysd]hégulfsc}%kgac%& 5)3‘51&?8??8{4%?5@‘1}1%1{ Fal‘;/cle = gﬁisﬂ% ?rf) feny
| car bony1} - (23)rd-hd BeuzyhSt[({38.48)-4-smitanyipyryolidin-3vilmiethyl)-pipinols viamino}-4-

10 methylsulfanylbutyric acid methyl ester :

(28)-2-{2-Benzyl-5-[([2S.48]-4-sulfanylpyrrolidin-2-ylmethyl)-amino]-benzoylamino } -4-
methylsulfanylbutyric acid ; :
(25)—2-({2-phenyl—5-[([25_.45_]—4-5111fanylpyrrolidin-Z-ylmethyl)-amino]—pheny]carbonyl}-
amino)-4-methylsulfanylbutyric acid methyl ester;

15 (25)-2-({2-phenyl-5-[([25,45]-4-sulfanylpyirolidin-z-ylmethyl)-amino]-phmylcarbonyl}-
amino)-4-methylsulfanylbutyric acid:

(2S)-2-( {3-[([25_,45]—4-sﬁlfanylpyrrolidin-2-ylmethyl)—amino]-naphthalene—l-cafbonyl}-
amino)-4-methylsulfanylbutyric acid methyl ester ;
| (28)-2-({ 3-[([25,45]-4-su1faq}'lpynolidin-z-jhnethyl)—axnino] -naphthalene-1-carbonyl}-

20 amino)—4-methylsulfanylbut§ric acid ;
(28)-2-({-3-phenyl-5[([2S,4S]-4-sulfanylpyrrolidin-2-ylmethyl)-amino}-phenylcarbonyl} -
amino)-4-methylsulfanylbutyric acid methyl ester;
(28)-2-({-3-phenyl-5[([28,4S]-4-sulfanylpyrrolidin-2-yimethyl)-amino]-phenylcarbonyl} -
a.mino)-4-methyls:_11fanylbutyric acid;

25 (28,48)-2-[{N-(4-methoxybenzyl)- N-(naphthalen-1-ylmethyl)-amino}-methyl}-
pyrrolidine-4-thiol ;
N-(naphthalen-1-ylmethyl)-N-([28.4S}-4-sulfanylpyrrolidin-2-ylmethyl)-pentanamide ;
N-(naphthalen-1-ylmethyl)-N-([2S,48}-4-sulfanylpyrrolidin-2-yimethyl)-2-(pyridin-3-v1)-
acetamide ;

30 N-((28,48)-4-sulfanyl-pyrrolidin-2-yimethyl)-3-methyi-N-(2-naphthalen-1-vi-
ethyl)butvramide :
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(2S)-2-({-3-phenyl -5[ ([ 2S, 48] - 4- sul f anyl pyrrol i di n- 2-yl net hyl ) - ami no] - pheny

| car bonyl } - am no) - 4- et hyl sul fanyl butyric acid; 25
(2S,4)2-[{N-(4-met hoxybenzyl ) - N- (napht hal en- 1- yl et hyl ) - am no} - et hyl ] -
pyrrolidine-4-thiol; N- (napht hal en- 1

-yl met hyl ) - N- (fwdS746B8 4- sul f anyl pyrrol i di n- 2-ynet hyl ) - pent anBGT/€B9I6/01810
N- (napht hal en- 1-yl net hyl ) - N- ([ 2S, 4S] - 4- sul f anyl pyrrolidin-2-yl nmethyl)-2-(py

rdin-3-yl)- acet am de; 30 -182-
I\_I-((ZS, 4S) - 4-sul fanyl - pyrrolidin-2-yl methyl)-3-nmethyl -N-(2-napht hal en-
1-yl - et hyl ) P38, 48 R4eelfanyl-pyrrolidid@ yBdéthA §-8&2-naphthalen-1 -yl—cthyl)-2-pvndm-3-vl-

PCT/ GB96/ 01810
N- ([ 2S, 4S] - 4- sul PSEAM9Sy 1 1 ol i di n- 2- yl met hyl ) - N- ( 2- napht haI en- 1

-yl -ethyl)-2-pyr “Meth S5 bthalen-1-ylethyaminojmethyl}- pyrrolidine-4-
(2S,4S)-2-{[(3-Me tﬁhoxypgopye °’?'§’F°:€ﬁglrft ha en gt %;) ) am no]yrr}étpyyl }1 e
pyrrolidine-4- thiothi ol :

AP P e ﬁwsr i 2t ISR 34 SR G B it P

(25,4S5)-2-{[(2- (éﬂlw.ratwabenyl )et hyl ) - (2- napht hal en- 1-yl et hyl ) am no]
nmet hyl } - pyrrolldlne

N- (2, 2- Di phenyl - SSA3)y- Zt(ﬁﬂ‘éeth%ﬂyphﬁ%’l}ﬁ?‘w n??}‘maifp’fldﬂﬁhiﬂ)%‘ﬁﬂt’ﬂiﬁp‘ﬂ}'s met hy
| - 10 butyram dep mhdhl,-e(‘{@@lde] 4- suI fanyl -pyrrolidin-2-yl nmethyl)-
. 3-di et hyl - N- ( 2- napht hal en- 2- -et - but yram de:

N- (2. 2- Di pheny!| - d-Gy2-Dipheryl- 2@%} H-aﬂianylmynpbdmaryimzﬂrylmemp&yl) 3.3-dim
et hyl - but yr
(2S)-2-{3- [([ g Mﬁﬂmﬁfl fanyl - pyrrolidin-2- yI met hyl ) - ( 3- met hoxy- propyl ) -am
i noj - benzoy| diH[2$3S]4-sutfainytipsrrblidingiviaethyl)-35- dimewyl-N-(2-naphthalen-2-yi-ethyl)-
N- ([ 2S, 4S] - 4- Sul any F rroI i di n-2-yl met hyl) -3, 3-di methyl - N- (2- napht hal en-1
-yl-ethyl)- _

H-(Z 2-Dxphenyl-cthyl)-N-([25,4S] -4-sulfanyl-pyrrolidin-2-ylmethyl)-3.3-dimethyl-

butyramide ; _
15 (28)-2-{3-[([28,48]}-4-Sulfanyl-pyrrolidin-2-ylmethyl)-(3-methoxy-propyl)-amino}-
benzoylamino }-4-methylsulfanyl-butyric acid : :
N-([28, 4§]-4—Sulfanyl-pyrrol1d1n-2-ylmethyl)—:J-dunethyl-h[-(z-naphﬂlalen- -yl-ethyl)-
butyramide ;
(2S)-4-Carbamoyl-2~( {2-phenyl-5-[([2§,4§]-4-sulfanyl-pyrrolidin-2-ylmethyl)-amino]-
20 phenylcarbonyl}-amino)-butyric acid: and
(28)-4-Carbamoyl-2-({2-phenyl-5-[([2S,4S]-4-sulfanyl-pyrrolidin-2-ylmethy])-amino]-
phenyicarbonyl}-amino)-butyric acid methyl ester.

14. A pharmaceutical composition comprising a compound as defined in any one of
25 claims 11-13 together with a pharmaceutically acceptable diluent or carrier.
15. A process for preparing compounds of classes i). ii) or iii) as defined in claim 11

which comprises deprotecting a compound of Formula VI

2
Pr S\O/ x8
\
N Formula V1

\

pr!
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(2S) - 4Car banoyl - 2- ({ 2- phenyl -5-[ ([ 2S, 4S) - 4- sul fanyl -pyrrolidin-2-yl nethyl) -
am no] - 20 phenyl carbonyl }-am no)-butyric acid: and

(2S) - 4- Car banoyl - 2- ({2- phenyl -5-[ ([ 2S, 4S] - 4- sul fanyl - pyrrolidin-2-yl met hyl)
-am noj - phenyl car bonyl }-am no) -butyric acid nethyl ester. 14. A
phar maceut i calygégefagi ti on conprising a conpound as defined porepyssmBsm of
25 clains 11-13 together with a pharmaceutically acceptable diluent or
carrier. 15. A process for preparing_ g@mpounds of classes i). ii) or
iii) as defined in claim1l whi ch conprlses deprotecting a conpound of
Formula Vi [erlr)iJh T he right hand side 8 s 1 n)

-183- wher ei %eg‘rjli] e?rgspeptéé ,{{%’ l?aﬁ’e r aﬂfm%ﬁ% sﬂaase? 3T rlr'B H&ﬁ%ﬁdé’éses
i), ii) or iii) chfndgffrhiet dran aminokpediedtihg grodp] B [s|H bsa ﬂi:cqfrotamrgrgrmp and any
protecting group. Prlerr] is Kl or a thio protecting group and any

functitonal gr oufencrionakgroppyin X’ éw@B?qr@H&PWcEﬁd&%%ar%smam@rw BVF%%that :
there is at Ieag}m&ﬂﬁ roupamo?;%mg d,ga%@d 2fverithd B0 Blddder thuls oBel Sflo a

converting the roduc thus obtainéd into a 5 pharmaceutically acceptabl e
salt thereof. 5 pharmgeeutically@oveptabladalttherof: mul a ARk [err]

This Sheet Has Been RTlaoed

-
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Formula |11 wherein: Rlerr] is selected fromH or CQ’%%” aIkyI
X[err] is select ed fromH Clerr]al kyl; 'hydroxy( err]al kyl,

C errjal koxyC[err]al kyl; {err]al kyl carbonyl ; hydr oxy (| err] al Byla,&_r bonyl ;
( err]al koxy( err]al kyl car bonyl ; Ais selected from phenyl , naphthyl or a
5-10 rrenbered het erocyclic ring having upto 5 het eroat ons sel ected from
0, N and S: X[err] is selected fromH phenyl; phenylCerr]alkyl; and a
5-6 nenber ef mhraaeﬁ@emybpuonmm&mﬁemb@hmtdagmupk@ v@xe?@kérrﬁﬂéﬁﬁﬁ aR@hRGE 85} T om
0, Nand Soptionally linked to A by rallgy IS

optional |y Butpsherthandd: apd medqdrahgeasme@éﬂ' ois Pﬁ)h@h@leR nSO-»R{avhene]R"

| kyl Ph X3 ] al k
Xerr] s SEPRRRELar wirSodops é‘rfr&' &ﬁ%ﬁ@%”&éfﬁrwrw epfeRnr Dy Vel
C err] al kyl gefifearos RMC'P-E'WIE (M 3 @ﬁr@hﬁ} @-I4kanh)Tcx§"o | monos bsntuted
N (di err] aI kyI sy carbanpyl; and hydroxy or Cerr]al kyl ether ereo

where R™ represents any vaiue for R other than H. and provided at least one of

R2 and R” is H: -CO-NR®-T- where R® represents any value defined for R'®. T represents
~(CHg)p- where nis 1-4 and T is opuonallv monosubstituted with R*® where R* represents
any value for R other than H. and provided at least one of R* and R¥ is H: -CH>S-T-
where T represents -(CHp)p,- where n is 1-4 and T is optionally monosubstituted with R*’
10 where R represents any value for R'S other than H: -CH70-T- where T represents
-(CHjy)p- where n is 1-4 and T is optionally monosubstituted with R?® where R% represents
any value for R'® other than H: | .
A is selected from phenyl: naphthyl; a 5-10 membered monocyclic or bicyclic heteroaryl
ring contalmng upto 3 or 5 heteroatoms in the case of monocyclic and bicyclic rings

15 .respectiveiy where the heteroatoms are independently selecied from O, N & S;

ora -S-S- dimer thereof when R*=H.
A preferred pharmaceutical composition is in the form of a tablet.
Acc.ording to another aspeet of the invention there is provided a compound of
Formula L. IIL. IV or V for use as a medicament.

20 According to another aspect of the invention there is provided a compound of
Formula I. II1. IV or V for use in preparation of a medicament for treatment of a disease
mediated through famesylation of ras.

Many compounds of Formula I are a feature of this invention and in particular

according to another aspect of the invention there is provided a compound of any of the

25 following classes i), ii) or iii):

classi)
. x4
CONH—<\/
Formula 1i1 - REPLACEMENT SHEETS  SG
Descripticn : paged .4.. to paged .
wherein:

[¥ Claim(s) : pags dﬂqxlﬁio paged .

-----

Ll Drawing(s) : paged .=. to paged .....

* Rlisselected from H or -CO-C;4 alkyl; O Abstract  : paged..”. 0 paged .7..
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A is selected from phenyl; naphthyl: a 5-10 membered monocyciic or bicyelic hetcroawl
' ring containing upto 3 or 3 heteroatoms in the case of rtfonocyclic and Bicyclic rings
respectively where the heteroatoms are independently selected from O. N & S:
ora -S-S- dimer thereof when R?=H. _ |

8. A pharmaceutical composition according to any one of claims 1-7 or claim 14

- which is in tﬁe formofa tablet.

9. . A compound as claimed in any one of compound claims 11-13 or a2 compound
defined in any one of pharmacéutical composition claims 1-7 for use as a medicament.
10. A compound as claimed in any one of compound claims 11-13 or 2 compound |
defined in any one of | pharmaceutical composition claims 1-7 for use in preparation of a
medicament for weatment of a disease mediated through farnesylation of ras.

11. A corapound of any of the following classes i), '_ii) or iii):

class i)

x! x

Rz—S\/\.. y -CoNH-
L\ T CHNe A coox’
1\{ :
H . Formulalll X=
wherein:

Rlis selected from H or -CO-CM alkyl;

X' is selected from H Cl.éa.lkvl hydroxyC, salkyl, C,.éalkoxvC..éalkvl C,.éalkvlcarbonyl
hydroxvC 1-salkylcarbonyl; C, salkoxyC 1salkylcarbonyl;

A is selected from phenyl. naphthy! or 2 5-10 membered heterocyclic .ring having upto 3

. heteroatoms selected from O. N and S:

X2 is selected from H; phenyl; phenylC, calkyl; and a 5-6 membered heteroaryi

ring containing ﬁpto 3 heteroatoms selected from O,.N and S 'optionally linked to A by
C,_sa!kyl; and X?is optionally substituted on any ring, as defined for phenyl in
R'=-C 1-3alkyiene-Ph in claim 1'- |

X’ is selected from H; C, salkyl;

X'is select ted from C,_galkylsulfanyl; C..éalkvlsulnnvl C,.g2lkylsulfonyl; carbamoyl; N-

(C,alkyl)carbamoyl; N~(diC, calkyl)carbamoyl; and hvdroxy or a C,alkyl ether thereof:
class ii) " |

This is the replacement sheet

AT o= - 4 es g



-183-

" wherein X® represents the right hand side of compound classes i), ii) or. iii) as defined in

LV ]

claim 11, Pr'is Horan amino 'prdtecting group. Pr’is H or a thio protecting group and any
functional groups in X® are optionally protected with the proviso that there is at least one
protecting group and optionally, if desired. converting the product thus obtained into a

pharmaceutically acceptable salt thereof.

15. A compound of Formula III:

x4
Cox _
2 ' | CONH
R*—s . -
\O—CHZ ——N coox3
| N -
Y Formulalll %2

wherein:

R’ is selected from H or -CO-C,, alkyl;

. X'is selected from H; C,.ealkyl; hydroxyC,_salkyl, C,.calkoxyC, 4alkyl;'C,_6alkylcarbqnyl;

hydroxyCl'_éalkylcarbonyl; C,.salkoxyC, alkylcarbonyl; . _
A is selected from phenyi. haphthyl’ or a 5-10 membered heterocyclic ring having upto 5
heteroatoms selected from O, N and S;

X?is selected from H; phenyl; phenylC, alkyl; and a 5-6 membered heteroaryl

'ring containing upto 3 heteroatoms selected from O, N and S optionally linked to A by
C,.¢alkyl; and X2 is optionally substituted on any ring, as defined for phenyl in

R' =-Cy_jalkylene-Ph in claim 1; -

_ _X3 is selected from 'H; C.salkyl;
© X*is selected from C,.salkylsulfanyl; C._salkylsulﬁny!; C ¢alkylsulfonyl; carbamoyl; N-

(C‘.(,alkyl)carbgmoyl; N-(diC, salkyl)carbamoyl; and hydroxy or a C,_jalkyl ether thereof.

* ¢ L M s =
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(54) Title: 4-MERCAPTOPYRROLIDINE DERIVATIVES AS FARNESYL TRANSFERASE INHIBITORS

(S57) Abstract
2__
Pharmaceutical compositions comprising an inhibitor of ras R § ,
farnesylation of formula (I) wherein, R! is for example H and further 4
values as defined in the specification; R? is for example H and further ' 2 (R?’)p 1))

values as defined in the specification; R3 is for example H or a
substituent having values as defined in the specification; p is 0-3 in

N L

which R3 values can be the same or different; L is a linking molety for '

example -CO-NH;- and further values as defined in the specification;
A is selected from phenyl, naphﬂxyl a 5-10 membered monocyclic

rl

or bicyclic heteroaryl ring containing up to 5 heteroatoms where the
hetercatoms are independently selected from O, N and 8; or a -5-8- dimer thereof when R%=H; or an enanbomer, diastereoisomer,
pharmaceutically acceptable salt, prodrug or solvate thereof together with a pharmaceutically acceptable diluent or carrier. A particular use

is cancer therapy.
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