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I\/ETHCD OF SYNTHESI S OF PYRROLE AM DES Background of the Invention Y

of the Invention This invention relates a nethod for synthesis of novel

fused pyrrol m des which selectively bind to GABAa rece S

i nvention al‘g§% ggg?es to chem cal internediates for synthesi sp%fﬁggtﬁ@%-%
conpounds. Conpounds which bind to GABAa receptors are useful in treating

anxiety, sleep and seizure 10 disorders, and overdoses of

benzodi azepi ne-type drugs) and enhanci ng altertness. Descri pt| CMMHMMIHWWIm“m
Rel ated Art y-Ami nobutric acid (GABA) is regarded as one of

inhibitory amno acid transmtters in the manmmal i an brain. Q/er 3(569‘8%rs
have el apsed since its pMesdifoe : YRR AMIDESed ( Roberts &
Frankel) J. Biol. Chem 187: 5515 63, 1950 Udenfrl end, J. Biol. Chem 187:
65- 69, 1950). Since that tine, QOaUMaL08 trreninMerntio

devoted to inplicating GABA in the et| ol ogy of sei zure di sorders) sl eep,
anxi ety a®d deagdiof therinyendibhman and Gal | ager, Ann. Rev. Neuroscience 8 _:
21-44, 1985). Wd e ugh the mammal i an
brain, GABA is sa|e+ %189%&[6?.%? 'gtelr%rsgm'gtg@é!rj Yor s%tﬁfe%;%%?’h%&éfﬂ 0% of the 20
synapses in tﬂwolycanbnxamldesrwkﬁchrsegicm%y bmd tm@ABAalrﬁqep@@ATh's ientcn ased
with | ocal i | i at ed

W th longer RPaEcPrsRd AR aatE RekyhRelisr LA Aol B PrgBaRe

conpl ex of pr\@fmd'n nsdka)GABAaédcdmrhatﬁm&ﬁéNn tmajine@naw fleep @ndsdizugs; t hese

|1 ted
hrough ot erdITArS a8 eioseB el SHPORLpUERREBRIR, M TSI ERSLoh nor

i nvari ably, |Restriponnfthe RelatadiAthti on of the cell. Recent investigations

h dicated that : i fh i
hae | it 0 o oA cRlbAP kgl 35BS ALt BRSBTS ©
unrel at ed comuidinstendteysbl the ofiammelianytraig. Qust Sanarsmave elapsetssiscd its GAGA.

Dependi ng on t he rmde f re .C 30

ot oduci ng a STETPRM GF ol VB BEloR R BRSbeRE BPURRE, oy ChAR Bz

ant i convubsargs, 1850; \Abjeefriehd.e!ssalols@n@mr_@, Géﬁal, ‘595,00 eSippe thiat imBearz odi azepi nes
continue to g, @aﬁéﬁtwaﬁwmg@nt&%ﬁe&iwgﬁpncgmykglm i the ﬂowag'opa'
anong the benzo I'azepi nes marketed are c

flurazepam aeiEure ﬂlawdﬁﬁnﬁ'e%@@é'eé’oﬁﬁﬂcﬁ%ﬁ@o@ﬂéa"maaéﬂﬂ Q@'@@efaﬁnBS?ev
anxi ol ytics MAGS n ts.
nunber of *coooogé’*dléh%ﬁtgyﬁ E~~ 1:%253) ‘}ESIR%L%E4 - gual éﬁsﬁBBﬂgﬁglé%ﬁ ese
conmpounds ar enaxmebzrePiaing GABT is aidde be ad@nsmiites atgrareximetaive30% of thee of
action wigph %yhh&ébs% frieHrhik. ﬁ’ﬁ‘ﬂuo%ﬂ‘égubﬁé GtttMeBFHm'@ﬂBXisda\k%bcuéfe‘aevﬂﬁw%&l Early

electrophy5|olog|ca studi es indica that a major action
benzodi azepi riBADYRRY NeyTREHBRHERNY INIVOCREARS '@@‘\3’?*1 ﬁﬁiﬁqqt%w'*h' kpgger

benzodi azepi nggje¥Ring. @@bdn@deteserﬁmhtgacwn@&umeﬁ a@ompleXtfprdteins of a
nmonosynaptic ventral root reflex GA- nedi ated event (schmdt et al.

1967) " Arch. EQRlizeshbeth opiegl Rakies a“dzBea"e 6odings; thege are gafled {pRpa receptors.

el ect rophysi @éw)ﬁabu&tay;sbr%&s (o enBRwMRSl miedialed thfﬁjgh%llte@honslﬁ%ﬁlon@él ence 207:
274-81, Haefley et al a 95-102) have

gener al | ¥° corﬁqanga“‘?er?hgt Qqnﬁfﬁ"ﬁgalg‘a\‘ﬂf‘ 'B"g)) 'ﬁﬁaaﬂvég%gtﬂdypemr@a Yersoftdheyener al

consensus anmodg, k@cerhteche&@gmms ﬁb\%gh@lb@te@ bzt tHeheorneesrpiraterdidisscisey! d
enhance the actions of GA%AE the discovery of the "receptor"” for the
e écﬁ%ﬁﬂ?ﬂ

benzodi azepi n&& REREYNARE SefdF AMAIPGHe R’ actinn R GI“E‘bBWt he
interaction bﬁmﬁﬁaly@ﬁ%@adomb@umrcépﬁblea&mbamng pdstYPBREERT respdides e
behavioral l'y Rr an Iacbnter ctions fQf th nzodi aze I nes wi th different
neur ot r ansmi tégB &’ﬂ’@ %P'éalfdgc"i’?lo NeLac ct°5"ﬂ° Rds are SRR ability
of GABA i3psel éroa@;arﬁgaéis;faecvhheéfeaoﬁwiﬁése(merlgac@vaodhﬁalﬂ@_ S)G betonViisdritBr May
be associ at ed ressi.on o&aa behavi or. Studies on the mechanistic

nat ure of the@gqtfﬂ?%ﬁsaﬁ'? ﬁ§’ 37478 on the denonstration of a

hi gh-affinity benzodtm&ma@dme@cbonmwtb@e(amgnh@most \ﬁfd@l? L&eaeﬁ@@tnmhel S
present in the of . all ver ehrate enetl t han the 20
honey fishes ‘("@ﬁsp"&?‘p& #raes f}eﬁi? @%Z%D%QF o ar r @ze €or & kada,
1977, Sci encegdidgépant fdraddparfybdHaetfiadolddk. adnésel&?ﬁpouﬁas dreRﬁuélb Iugbd ¥s 133:

261- 68) By usi friti ated di azepa arl ot her conpounds, it
has been :ﬁ’erm%’@‘g FEORUYe- 'P¥Pé‘9é°sb5{‘?§9 "jﬁ’@p’)‘l sm@”g aﬁﬂﬁ%&“@?"ﬁtés'“f imkar of rrany
of the criteria of pharmacol ogical receptors; binding to these sites in
vitro is rapid, reversible, stereospecific, and 25 saturable. V\/Hmﬂujmmmlmw"lmm
i nportantly, hlghly si gni fi cant correl ations have been shown be

ability of benzodi azepines to displace diazepamfromits binding sitenand
actl VI ty |n a nunmber of an| mal behaV| or aI ‘tests pr edl ctl ve of

o o o e -~ a ~ o~ o A N~ L Y. Y.




30 1980, Science 207: 274-281. Certain fused pyrrol ecarboxanmi des whil iy @92
. wseful as GAGA brain receptor |igands are disclosed in United States Patent
5,484,944 which is hereby incorporated by reference. These conpounds nay be
prepared by-the schene shown bel ow. 10 f~f~Y 2L2 WD 991 25684 -3

PCT/ 1 B98I 0P80 z z 1 ) KOH, MeOH 2) Br CH2COCCOREt 3} NaOH (RGAIBRS/@1472
(Ch2)n U1l ) AcCl, EtOH 2) NH40Ac, L?M 5N NaCH Zz (C\ HWN \H WH2,. Z
EDCI, aq. dioxane Cl-~z Jn OH N \H wherein z is NNR or a carbon atom
substituted with R groups and Wis an optionally substituted aromatic

ring. 5 Sur’rﬁllggé/c&{-, ':—J?%@ﬂ# n{I%QIeEMrﬁ%s‘;' @@Pﬁéf@ﬁ‘cﬁﬁ@i\gégg%ﬁg(%%% far

preparing a conpou
991 25684 ~-wmmhm9®ﬁrmy@m sma@ﬁ@y fer pdivigyg! Reepiprs. (Bl isrenbysiolegitaict ed

from hydfogﬁ died thdfcated d@h\%ﬁac@?\%f/aénzo%‘a%aﬁyé wak ehﬁéﬁae%ﬁ%ﬁ or phenyl

or heterocyc e substitute to three substituents selected fromGC~ -
Cs al koxy, GABAeic iahikifion. @zeberwdaazmn% werg-capalglg o ephansindoRERyaptic~ - Co

al koxy, gC~ lnhl%oﬂ%fgmogfﬁéb%%ntﬁl rdek reﬂBJE )a G%A%@lgfegeveﬁtr (sehrhigt&) M

NR R2; wherein nis an In er sel ect fromoO 2; mis an I nteger
sel ect ed fram1867.cAreh. Exind PRI Eharmakat éé%rsgs@)eéﬂ é@P%‘eiqyﬁﬂtl or 2; which

CoNpri ses: glactrophysiological studies (reviewed in Tallman et al. 1980, Science 207: 274-81,
Haefley et al., 1981, Handb. Exptl. Pharmacol. 33: 95-102) have generally confirmed
this finding, and by the mid-1970s, there was a general consensus among

10  electrophysiologists that the benzodiazepines could enhance the actions of GABA.

With the discovery of the “receptor” for the benzodiazepines and the
subsequent definition of the nature of the interaction between GABA and the
benzodiazepines, it appears that the behaviorally important interactions of the
benzodiazepines with different neurotransmitter systems are due in a large part to the

15  enhanced ability of GABA itself to modify these systems. Each modified system, in
turn, may be associated with the expression of a behavior.

Studies on the mechanistic nature of these interactions depended on the
demonstration of a high-affinity benzodiazepine binding site (receptor). Such a
receptor is present in the CNS of all vertebrates phylogenetically newer than the

20 boney fishes (Squires & Braestrup 1977, Nature 166: 732-34, Mohler & Okada, 1977,
Science 198: 854-51, Mohler & Okada, 1977, Br.J.Psychiatry 133: 261-68). By using
tritiated diazepam, and a variety of other compounds, it has been demonstrated that
these benzodiazepine binding sites fulfill many of the criteria of pharmacological
receptors; binding to these sites in in vitro is rapid, reversible, stereospecific, and

25  saturable. More importantly, highly significant correlations have been shown between
the ability of benzodiazepines to displace diazepam from its binding site and activity
in a number of animal behavioral tests predictive of benzodiazepine potency
(Braestrup & Squires 1978, Br. J. Psychiatry 133: 261-68). The average therapeutic
doses of these drugs in man also correlate with receptor potency (Tallman et al.

30 1980, Science 207: 274-281.

Certain fused pyrrolecarboxamides which are useful as GABA brain receptor
ligands are éisciosed in United States Patent 5,484,944 which is hereby incorporated
by reference. These compounds may be prepared by the scheme shown below.



10 1 ) Reacting a conpound of the formula RR2 1 | with an excess o1f UaW‘Y 2092
acid chloride or anhydride in a reaction inert solvent containing an excess
of an acid acceptor until reaction is conplete; 2) Adding an equival ent
anount of NGZ5 641ds84 t he solution of step 1 and 15 holding until reaction is
conplete. This i1nvention also provides a method for preparing Pé:TWB{?ﬁ%I of
the fomula OR R2 IIl 20 which conprises: reacting a conpound of formula_

Il with an excess of an ammoni um source in a reaction inert solvent at an

el evated tenperature until reaction is conplete. t 0 (~~~Y ZC02 WO

991 25684 -5- PCT/1B98/01672 This invention also provides met hod for
preparing a corrpoundCE of formula Il wherein Ar is 2-fduoroy40ret hoxy

phenyl , (4-mnethyl - -butyl carbam c ester)-am ng meghyl ppenyl, 4-ethoxy
phenyl or 4- hoxyphenyl , 4ykbrouephenyl , 4-pyridyl ridyl,

b- (2- hydr oxy¢t hoxy) - -pyrid-yj,_-.benz-a[-qa,—sbdi xol -5-yl{. 5\Ni s invention

al so provides a nethgd for rj conpoupd of fo wherein nis 2
and R and are hy rogen;% ré%a_fgiggﬂ%tl? and\R2 are nis one and

R and R2 are\hydraodenomn is’zero and R and ydrodgen; and n is 1,
R is nmethyl a 2R i s hydr ogen. | n anot her asp@?{“t his invention provides
the conmpound of formula 1 which is 4-0xo0l10

5,6, 7, 8-tetrahydro-4H cycl ohept a[ b] f ur an- 3- car boxyl i 1) AzCi, &{OH

4- Oxo-5, 6, 7, 8-t et rahydr o4H cycl ohept a[ b] f ur an- 3- ¢ar b&)NHsPAc.dVMid

(2-f1 uoro- 4- net hoxy- phenyl ) - ami de, 3) SN NaOH

6, fi D met hyl - 4- oxo-4,5, 6, 7-t et r ahydr o- benof ur an- 3- car boxylic acid

(2-f1 uoro-4-nmet hoxyphenyl ) - am de,

~-[(4- Oxo-4,5, 6, 7-t et rahydr o- benzof ur an- 3- car bonyl ) - am no] - benryl net hyl - car
bam c acid tart-butyl ester, 15v4-[(4-Ox0-4,5,6,7-tetrahydro-I

H-i ndol e- 3- car bonyl ) - ami @Q] - behzyl - net hyl carbamic acid bart-butyl ester,
4- Ox0- 5, 6- di hydr o- 4Hpcycl gpelt a[ b] f ur an- 3- car boxyl i ¢ .aci d ot hoxy- phenyl)
am de, 4-xo-5,%6 ahydr 0 4H cygdghept af b%fur - 3-cAarboxylic acid 20

benzo[ 1, 3) di ool - 5- , EDCI,
H cycl oiem.a[obe]rfeur n- 3- car oxy\\

4- Oxo0-5,6,7,8§-tetrah

met hoxy- phenyl ) -am d

6- Met hyl - 4- oxy- 4, 5, 6 ahydr o- benzof ur an- §- car bo iC id (4-fluoro
phenyl ) -am de, (@8,)8- Met h - 4- oxo-4,5,6, 7-tetra ggr) enzqfuran- 3-carboxylic
acid pyridin-4 ylam de, Zin

6- Met hyl - 4- oxo-4, 5, 6, 7- t et r dhydr o- benzof ur an- 3- car boxyl i c }qhd pyridin-3
yfam de, 6-Methyl-.4-0x0-4,5, 6, 7-tetrahydro-benzof uran- 3-carboxylic acid

[ 6- (2-hydroxy 30 ethoxy~pyridin-3-yl]-amde, and 4-0Oxo0-4,5,6,7-tetrahydro-1
H- i ndol e- 3- car boxwhéerinacis tN-Réorrdantydreatomasubtiytep ith R gradpsiand W is an

optionally substituted aromatic ring.

c acid-(4

Summary of the Invention

This invention provides a method for preparing a compound of the formula
10
0

NHAr



ARr
This invention also provides the internediate conpounds: 10 WAy 2002
(4-Ni trobenzyl }-nethyl -carbam c aad tart-butyl ester, and 10ii~Y Z~~Z
"$_ 5 (4-Arninabenryl)-methyl-carbamic acid tart-butyl ester. This invention
al so provi thod of preparing a compound of Formula Il wherein: Ar
i s substi tﬂwagﬁ -{CHZ)m NH R which cgnprises; reacting aPEORBBME 20f
tt~e Formula R NHI (CHZ>m N CO t 8u RRwth water in the presence of -
add Detatle~criptio of ns I nven3ion 10 The nethod of this invention is
illustrated by the schenme shown below. O OH ArN Hy R RL NH~ R 15 wherein

Ar, R, R-and n gLaR'dphIRIGH %@y&deﬁwmwé@fr@ﬁn ﬁ)@?é’@énaaﬂcfcﬁfﬁs readily
prepared by reacting the ap prquJate 1, 3~l'ketone with %uwc add
f

eat er, pref cligdiapd &7 ifRNeNyas herRICS: stprifé‘éfh?rlr@é‘?foi:%'etﬁ@“' Eith Np o

5, 484, 944 aﬂﬁre@%ﬂeétﬁuer@w&@aéuﬁorﬁ of- @afa&lyec,l of arkiaecgr €§%Neriyﬂv}?ﬂb on.

R il R-t E<ri Y 2002 oung eare from
Conpound II Qﬁ}'ﬂ%@ﬁ%’i tq1n&6t5ﬂ@xta¢1b’o%/ﬂ’qr3“°é€?'@"gr ug Bf “ﬁ'&bﬂ Tt o the
m xed ackd a(sﬂp.%gnrmﬁ‘epgawﬁlergmence to the carboxenllide by reaction of the
aci d anhydri t he sel oct ed anlllne In the presence of base. The
reaction ~s rpeandiagsnselestedifm 8@ 2i n a reaction inert solvent at a reduced
t enper ature f Rdinternedi ate acid anhyd~>de. Any
acid CGllorf Sné%ﬁﬁﬁegbﬁéﬂlé&%@%@ Obﬁe)mﬁge% to formtho m xed acid anhydr~de,
et hyl chi or ofi@lsraatlréewsgiesﬁeéff@m t@f Peagent. The above-reaction fs

Il Tustrated | Rceiesks:Procedure 8 of Exaanpls 1 below. Canvereion of
conpound f to the final product (conpound lll? I s acconplished by 10
reacti olOof conpolind iReAEAI &/5° giinefauf@, a reaction Inert sol vent at
an el evated tenperature adequate to Insure roaadion In a reasonable period
of time. Any polar reaction inert sopvent is suftable; n-nethyl
pyrrolidinone is preferred. Amoniu convernent source of
anmoni umion This procedure la ill genepl procedure C of
Exanmpfs t below 15 Those having Skill ! art will recognize i~at the
starting materials may be varied jand ad i steps enpl oyed to produce
conmpounds enconpassed by theg ion, as dem)nstrat ed by the
foll owi ng exanples, In sone case t ctiorPof certain reac"we
functionalities may be necessaryato ac‘r’n eve sone of bt~e above
transformations, In general the need for such protecting groups will be
apparent to those ski |lWittlarh exdebe obar acid chloride or anhydride in a reaction inert

solvent containing an excess of an acid acceptor until reaction is complete;
2) Adding an equivalent amount of NH>-Ar to the solution of step 1 and

15  holding until reaction is complete.

This invention also provides a method for preparing a compound of the formula

O

\ NHAr
() NH
R? n
20 which comprises:

reacting a compound of formula 1l with an excess of an ammonium source in

a reaction inert solvent at an elevated temperature until reaction is compilete.



20 organic synthesis as well as the conditions necessary to attach ah@ MaY 2002
ranmous such groups. Tho invention is illustrated further by the foll ow ng
exanpl es which are not to be construed as limtrng the invention in scope

or spirit tég-tlggééﬁemfl c procedures described in them 1 0 I~~HYy 2002 WD
991 25684 PC'9/ 01672 _g_ Exanple 1 OMe 0 0 0 1. Cl coeEt 1PCBIYOR oot

OH Et 3N K203, IPO\ 0 0O OV N\HF 0 2. H2S04, H20 O/ \ Ir ~~ HYNF 0O Ow O
NH40Ac O NHF ( NH 5

4- x0-5, 6, 7, 8-t et rahydr o- 4H~ycf ohept a(b] f ur an- 3- car boxyl i ¢ acid General

Procedure Aﬁﬂy iKGLr-BB8 alsB PriNidds &ﬁfeb%)fbﬂ&eﬁé‘ﬁ\b SredRRe Rk Aeik 18- di one

(22.1 g, 174 mol) was _dissolved in 176 of 10 i sopropanol and cool ed to

0 C. Ethyl BemipHnsalieorpstmethary phenyl, .éﬁrme} Wiliel-bydiebamisl astisamipe K203

(24.2 g, 17 lphenyl & héHy| Yo rriel noMediubRprenyn 4-ByddyPen 3-
t enper at ur e%érgpgb??yre e%WE{ o h@",&{ " a erp mey;ne g%lded and the

6. hours. of wa
sol uti on wa®Yas e B WFP%h?‘pirﬂyl Pﬁnfﬂﬂ'ﬁ] (S‘f?gdfé'yldl chl oronet hane. The

conbi neds or GRR iRvesibh %F‘sb%ar&‘ﬁdéééhﬂmo\dﬂ@ﬂﬁdpaﬁn h dom fb@nd@ﬂfbrﬁ@@q%@ﬁed to
provi de 15 an or ag%a@ rown oil. of N H2304 was t hen added)ﬁ and the

sol uti on waiéd an ngeR C?rSﬂyd'IS’Q?'Pr ’T'ér ang 31@15‘95 3¢ Methybdbisiong 28 R oom

t enper at ur e hnti e 5O hidrbgén; WaS 28t drdR'athdR dte hysrogad) ambl it RO Rsméthyl
di chl oronet hane., The conbi ned organi c extracts were washed with bri ne and

concent r at e@ €K By BYA®EMW7. 2 g of a tan solid. This crude product was then
granul ated wh bhotﬂ»zroaéas‘ectqﬁ;srrméwbn probidey theadohfound Bf foRhil NOvRIBRIS! 40k&- T ef | ux

f 30 follo 6_h
S SR s A At b o
yi el d from tpecyd b@gﬁhran—ﬁcﬁfﬁoxﬁl@@@dﬁl%ﬂu&o@n{emoxi ~phnylBarhite36,60 (M 2H),

E ?9 gf_g ( 1@9{%{5{)—gﬁ %-iql}qr%g% 4H);u§a M;—cg%o&yhc acid ((ZI\ﬂTJofo—% mgtho -

4- Ox0-5, 6,7 paet,m.gmmdmp(mwcsla)hmraa{/drbiuenz@tma-sswrbmyy)urﬁmapb@zyl-
(2-f1luoro-4net Eﬁr‘%ﬁﬁhené '%i'targb Ceneral Procedure B (furan carboxylic
acid to fur&ft M agy© g%ﬁﬂ?on of furan acid from Procedure A (7.65
g, 39.418m0l) vasi-[4-Oxols 8,7-etr8lydnd-1dinddls8-cambhgpamaniibeon-atktiyd 0 C.
Tri et hyl am L) was added, followed by ethyl chloroformate
(4.5 nm, 47 ﬁ?%l"j’c a%fﬂfg%m%t%{ 2-fluoro-4 nmethoxyaniline (5.56 g, 39.4
mol ) was added i4:0z@6@-dihydroaiH-cystmpentajidfuraniizcdrboxtit atid dé-ettesy-phémylled t o
warmto roo;;m E%rperature and stirred for 5 hours. The reaction m xture was
u

wor ked up b 'uting with dichloronmethane, washing with brine, and drying
over MyS04. Filt rlaDkeh Ga'hd-temaftydm—#&-tcvmhqmaﬁwwwmrt@xgliooécidan off white

hours. F01 ¢ Pl B VRN " 100175 O product (36, 9 mol .. 04% yi ol d)
as a tan-white 15-O¥p-5#.7, mtptmwggl-{H-gytgphepta[b]furan-s-carboxyhc acid-(4-
methoxy-phenyl)-amide,
6-Methyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid (4-fluoro-
phenyl)-amide,
25 6-Methyl-4-0x04,5,6,7-tetrahydro-benzofuran-3-carboxylic acid pyridin-4-
ylamide,
6-Methyl-4-oxo0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid pyridin-3-
ylamide,
6-Methyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid [6-(2-hydroxy-
30  ethoxy)-pyridin-3-yi}-amide, and
4-Ox0-4,5,6,7-tetrahydro-1H-indole-3-carboxylic acid (4-methylaminomethyl-
phenyl)-amicie.
This invention also provides the intermediate compounds:
(4-Nitrobenzyl)}-methyl-carbamic acid tert-butyl ester, and



' Hnnr (CDCI3): 8.28-8.24 (m 1 H, 810 (s, 1 H, 6.72-6.66 (m 28] Y’ 2002
(s, 3H, 20 3.11-3.06 (m 2H), 2.86-2.83 (m 2H), 2.01-1.93 (m 4H) M
(Cl): 318 (M1, 100) 25

4- xo-1, 4,5, 6, 7, 8- hexahydr o- cyci ohept a[ bJpyrrol e- 3-carboxylic acid _
(2-fl uoro- 4nmet hoxy- phenyl ) -am de General ®rocedure C (furan carboxamide to
pyrrol e carboxam de): 30 A 500 nL flask was charged with

4- Oxo-5, 6, 7, 8-tetrahydro- 4H cycl ohept a[ bJf ur an- 3- car boxyl i c acid =
(2-fl uoro-4-net hoxy-phen%/ ;Bam de from Procedure B (10.0 g, 31.5 nmol)
ammoni um acetate (12.1 g4 BW))”“%'TEFW%EC%MN“%QWOpyr rof i di none.

The resul ting sl urr yhigvaseninneeh pRvidesl @Ométhad bf brapiringnal @dmpoust adf iFormula il

at mosphere of nitrogengfhor 20 h. After cooI [ ng to roomtenperature, 35 the
reaction solution was treated w er, added dropw se over a
period of 30 nin. The re@ﬁ‘l’t’i"??ﬂ'“?ﬁf“'n‘”&is(cméré""& MNP SPBEM*eYr 6 h, then
collected vida filtrati onreaéirgarcotbpolndiohthaformglaum oven at 30 C, the product
was isolated as a tan-brown solid (9.12,9) 28.8~ 91% yield): 40 mp.
158-159 C 1 0 w-~Y 2002 V\Q,99I 25684 -10 ' H nnr (CDCI 3):

12.62 (s, 1 H, 11.25 (br s,g1 H, 8. 06 1 Fu*_zﬂgﬁyébr sR'1 H),

6.70-6.63 (m 2H), 376( . : é%l—%
1.99-1.75 (m 4H). 5 10 "13C nnr fi( ds- O: (14 i nes obser )t %01. 1,

161. 3, 147.3, 126. 2, RRQ. 114. 3, 114.8, 107.9, 56.7, 41.5, 25.8,
23.5, 211Exarrp|eZO KZC~-3, I PO 2. HZS04, HZOO O OOH O

1. Cl CO2Et Et3N 2, OVB7 N.Fa O NH40Ac O NH F NMP N H 15 20 25
6, 6- Di et hyl - 4oxo4567 - ben ran- 3- carboxylic acid
(2-fl uoro~met hoxy- phenyl) 't {8 %Osleﬁ cé\ng%ﬁ

(6, 6-di met hyl - 4- oxo-4, 5, 6, 7 t et r ahy$ia8055e8E80HQR apiebxyl i ¢ acid),
prepared from di rredone by Procedure A, and 2 fI uor o- 4- net hoxyani | i ne,

174:176 C O (cboa): degatpl S g ifsige %bd“’?é e gy B

2H), 3.75 (s, 3H)) 2.79 (s) 2H), 2.50 (s, 2H), 1.15 (s, 6H)

o]
0
OH
l \ -+ ArNHy ——-
R"
() ©
R2 i
¢
0
NH, + NHAr
— | N\
R1
() N
H
R? 1l
15 whersin Ar, R', R? and n are as defined above.

Compounds of formula |i are readily prepared by reacting the appropnate
1,3-diketone with halo pyruvic acid ester, preferably ethylbromopyruvate as described
in U S. Patent No. 5,484,944 and general procedure A of Example 1 of the present
invantion,



(Cl): 332 (Mm+1, 100) 6, 6-D nethyl -4-o0x0-4,5,6,7-tetrahydro-1 ,

I ndol e- 3-carboxylic acid (2-fluoro-4nethoxy-phenyl)-am de 30 11(3 MaY 2002
f~9~,Y 20J2 5 10 15 20 25 WD 99125684 -~ 1- PCTI|IB98/01672 Starting with

(6, 6-di net hyl - 4-oxo-4,5, 6, 7-tetrahydro- benzof uran- 3-carboxylic acid

(2-fl uoro-4-net hoxy-phenyl)-am de), Gener d' Procedure C provided the title
conpound as a white solid: mp. 203-205 CtH nnmr (CDCI3): 12.40 (s, 1 H),
11.45 (br s, 1 H, 8.08 (t, J =88 H, 1 H, 7.49 (d, J =1.8 Hz, 1 H, -~

6.72-6.64 (m 2H), 3.77 (s, .3 2.55 (s, 2 2.42 (s, 2 1.04 (s, 6H).
P3C (s DVBO) | Lemeeind s wiaeds G iipolfid hofgonprteiine b apeahang 3
146.9, 127.4, tra#p&nd 1R0hE mixetSacs anhddtidd and thend@, o tipcarboxBdiid® byIeadion Sf6hed,
%ﬁ' 5{ H28- ZHZEX%%ia'aﬁhtrs&L éécithhm @alEmt NQH%Q I the p&@&ﬁo%_bblletbban. Nr@. redttion BCHFr)SO?er‘ablfz \
y tHu a Q o Et~ . Br 0, OX K~ | :
H2S04, H20 O Heged MR ¢ 4 g e g c‘%’ﬁ’@& Wﬁ“%&"'i{"@ X
i ~~ ~ \ N $§ NiterfnadiplpacidsemyAode. - net hyl - carbanic acid tert-butyl ester To a

sol ution of (t BUOZC)AanciG%Io%G,or TAKydRE iy it ubed taTktorkt E\ImMNGS adidl ARt dride,
Q

Chem' Soc 1928vEReRtoghale BALSRTRENsGTE: Ghc”"The esulting sol utlon vas
stin-ed at room t enjbe arayseeactiay is Bostiated in general RieRed e B af Exempio t felowat er .
Tfie oiga{li c fgaseo\ﬁag\ééfﬁga@cbgum 2dne igd pMBﬁQA(corﬁidur@ﬂlgds ia?dwh gshad by
105 ol - o6 JpRD of o | o5 DR 85O o A s
nnr (CDCl 3): ( ttempasstird @dequate tp dnsafeepactioninaregsorabie period|g9f time. Fqy poiarreaqypn
2H), 4.48 (br sjer?bdien? is3€uidbi8) nirmated |pqiepitinghebls Srefegrb&t SAmAbhium lacditelis 40
(overlapping brconvement source of ammonium ion
This procedure is illustratad in general procedure C of Exampie | below,

15 Those having skill In the art will recognize that the starting materials may be vared
and additional steps employed to produce compounds encompassed by the presant
invention, as demonstrated by the following examples. In some cases protection of certain
reactive functionalities may be necassary to achieve some of the above transfarmations. In
general the need for such protecting groups wili be apparent to those skilled in the art of

20 organic synthesis as well as tne conditions necessary to attach and remove such groups.

The invention is Iustrated further by the following examples which are not to be
construed as limiting the inventlon in scope or spirit to the specific procedures described in

them.



singlets, 9H). 5 (4- Am nobenzyl)-nmethyl-carbam c acid tert-butyl ésge‘fmﬁ\zegz
~Parr bottle was charged with (4-nitrobenzyl)-methyl-carbamc aad tert-butyl
ester (30.0 g, 113 mmol), 150 nL Et GAc, and 10% Pd/C (3.0 g) 10 wt%, and -
shaken 10 under 40 psi hydrogen for 90 m n. When hydrogen upt ake ceased,
the reacti 3P VB84 was purged with nitrggen, filtered throudSTABPYRIET2 and
concentrated to provide a tan solid) which was granulated with 300 nL of _

i sopropyl ether to provide the title conpound as an off-white solid (17.7 g
intwo crops, 75 mol, 66%yield): 15 "Hnnr (CDCI3): (two am de bond
rotamers) 6.99 (m 2H), 6.67-6.59 (”kxg e @26 (br s, 2H)) 3.68 (br s,

2H)) 2.75-2.71 (overlapping br singl , 1.45-1.41 (overl appi ng br
singlets, 9H). 20

4-1 (4- Oxo-4, 5, 6, 7-t etrahydr o- benzof ur gn- 3- car bp@,)tb)aarri noj - benryl - hyI car
bami ¢ acid ter?-butyl geal@icostartif H EtaN

(4,5,6,7-t et Fdhydr o- b e&sacfz,tmoan- carpelylic acid) and (4 o, Q

am nobenzyl @ hyl -Gaptegr g zaci t but yl ,est ePMeGener al_[Pr ogediir eF B
provi ded 25 thé Yo t| & chnpoind as—a"wiff te solid p. 150 A\nnT
(CDC13): 8.06 (s, 1 H, 7.71 (d) J =8, 2H)) 7. (d, J =78, 2y, 4.35 (fr
s, 2H), 30 2.92 (t, J = 6) 2H), 2.78 (br s) 3 5 62 (t, J =6, 2H), 2.20
(m 2H), 1.44 (s, 9H). 35 "3C nnr (CDC13) (16 of 18 lines observed): 197.5,
170.2) 159.1, 148.9) 137.7, 133.6, 127.8) 121.9, 119.9, 116.8, 79.0, 37.8,
33.7) 28.4) 23.5, 22.1 4-[(4-Ox0-4,5,6,7-tetrahyodme-1

H- i ndol e- 3- car bonyl ) - am no] - benzyl - net hyl carbgm3¢c acid tert-butyl ester

Fol | owi ng General Procedure C using (4-[(4-Ox8 5,6, 7-tetrahydro 40
benzof ur an- 3- car bonyl ) - am noJ- benzyl ms:bhyP cgrbam c acid tent-butyl ester)

provi ded the title conpound &% pate yhi ol | : i D~~;~~ 2D~J2 WD

991 25684 -13- PC T/1B9810167 nnr N: 7.76 (d, J =8, 2H), 7.47 (s,
1H, 7.17 (d, J = 8, 2H), 4. (brs 277 (t, J =6, 2H), 2.76 (br

s, 3H, 2.55 (t, J =6, 2H), 2.08 (t, , 1.44 (br s) 9H) 5 10 15

133. 3, D28, é%ﬂ?&a@%ﬁ%‘"z% %%”%% %@"‘%“ﬁ%g 319&9@%'*@%@52 ‘38 28.4)
23. 4, 22.8 g@n{) céﬁﬁeﬁgfh%it a%bﬁ’gﬁ% g) tetrahydro-1

H i ndol e- 3-car i Cc acl am no phenyl )-am de A solution of

4- ((4- Oxo-4,5, 6, c;%?ﬁ éﬁ}bﬁg’f@dione (221 174 mmol)wasdlssolv dln 176

H- i ndol e- 3-carbo y -carbamc acid tert -{)nutyl ester

(5.0 g,1013 saRIPRanahandcepledio @%A) Etlmhbr@a@ww%i?é%‘ Qumtta 174 mpolpwas
concent r at egyddd! fou&f/éd?sy RécOPW4R g 1178 rﬁJnBI) r Yhé\@@ut%%éiﬂhbﬁ aflovfed 8nd the

sol ids coll ected tratlon to IE:row de the title conmpound as its HC
salt) 3.21 uamtOHOHWdeP?@W@@F(ﬁJ gd for 1Q/AeYrs. %PF&OfW?tﬂfnwefeegew) 12. 88
(br s, 1 H)and'th83olutlon Waseﬁtr&cté’@wnm‘@urﬂoﬂﬁddﬂhoné ofdi8hierdmiethadd). . Tré- 15 (s,

SORCA A NN AN E L NN AW RO O
0\ O ~t5 2. aiigRAgeHrown &3. 22200kL oft NOH;SO, was then added, and the solution

warmed in an 85 °C oil bath for 16 hours. After cooling to room temperature, the

solution was extracted with two 220 mL portions of dichloromethane. The combined

organic extracts were washed with brine, and concentrated to provide 37.2 g of a tan

solid. This crude product was then granulated with 170 mL of methy! t-butyl ether,

20 warming nearly to reflux for 30 min, followed by stirring at room temperature for 16
hours. Filtration provided the product as an off-white solid, 14.6 g (75 mmo!, 43%
yield from the diketone).

'H nmr (CDCl,): 8.07 (s, 1H), 3.14-3.10 (m, 2H), 2.89-2.86 (m, 2H), 2.05-1.93 (m,
25  4H).

MS (CI): 195 (M+1, 100)



| \" H2 Oet / \ 0 NHQOAc O H NWP IN H 30 0y 2002
4- Oxo-5, 6-di hydr o-4H cycl opent a[ b] f ur an- 3-car boxylic acid

(4- et hoxy-pheny!)ani de Starting from

4- oxo- 5, 6- Q@%gdro 4H cyCGopent a[ b] f ur an- 3- car boxylic acid and

4- et hoxyanii 9 *5%%neral Procedure B prow. ded the title corrpd'ﬂdwgsm‘fb
f~~Y 2002 5 WO 991 25684 -14- PCT/1B98/ 01672 'H nnr (CDC1l3): 9.68 (s, 1 H)
8.15 (s, 1 H, 7.65 (d, 2H; 6.88 (d, 2H, 4.02 (q, 2H), 3.14 (m 4H, 1.
(t, 3H) 4-0xo0-1, 4,5, 6-tetrahydro-cycl opent a[ b] pyrrol e-3-carboxylic acid
(4- et hoxy phginia-5,8/7 Bleetidhgidrd A8 -dyicfdReptalb)furan-3-carboxylic acid (2-fluoro-4-

4- 0x0- 5, 6- divlayisg~gihersycarapint a( b] f uran- 3-carboxylic acid (4 10 15

et hoxy- phenyl) am de, General Procedure C provided the title conmpound: m p.
273-275 C ' Hensval kidvB&rd & (fdran £2rbbdyliccid o ran d&tboxantige). 1 H), 7.58 (s) 1
H, 7.54 (d, 2H), 6.90 (d, 2H), 3.95 (q, 2H), 2.95 (s) 4H)) 1.29 (t, 3H)

Exanple 5 O O 1. A%@Qaﬁbf Qréln a<ﬁ’d febRGleEsdate A ﬂs‘sétm mirmolwBd 88satvéd”O ~ O O
NH O 2. HzS04

H20

b Oo_5, 6 SN0 EL ClehOERTBEARNS Fod ReRs 90T LITEVEIEs Dok it 51 qume) was

genZO[é g] gada@tal {oﬁo‘yédim' d@lyﬁirﬁdrfﬂoﬁﬁaf%r(@mmL 47 mrgol After 20 min, 2-ﬂuoroa4- |
0XO0- etr CclO ran car aa an

benzo[ 1, 3] dﬁ"&ﬁ&?lxy V’%ggn%ﬁ %W&ﬁ%?%@éﬁquéeﬁrm H@H“?rﬁe tl e

conpounti ' $biuivh wadsXBoRed tdwar‘ﬂatc( pmitehiperdbur® @nd stirrdd fdy 5 héuks The, 1 H),

o Eg’r g Q@’pﬂ'oesr'gégdérgWG%ﬁkef%&éiEtingw?th dieniRnletharie. Wasking ith biine )

and drying over MgSQ,. Filtration and concentration provided 15.0 g of an off-white

o
4

solid, which was granulated with 100 mL of methyl t-buty! ether for 16 hours.
Filtration then provided 11.71 g of product (36.9 mmol, 94% vyield) as a tan-white
16  solid:

m.p. 168-172°C

'H nmr (CDCly): 8.28-8.24 (m, 1H), 8.10 (s, 1H), 6.72-6.66 (m, 2H), 3.78 (s, 3H),
20  3.11-3.06 (m, 2H), 2.86-2.83 (m, 2H), 2.01-1.93 (m, 4H)

MS (CI): 318 (M+1, 100)

25 4-Oxo0-1,4,5,6,7,8-hexahydro-cyciohepta[b]pyrrole-3-carboxylic acid (2-fluoro-4-
methoxy-phenyl)-amide

General Procedure C (furan carboxamide to pyrrole carboxamide):

30 A 500 mL flask was charged with 4-Ox0-5,6,7,8-tetrahydro-4H-
cycloheptalbjfuran-3-carboxylic acid (2-fluoro-4-methoxy-phenyl)-amide from
Procedure B (10.0 g, 31.5 mmol), ammonium acetate (12.1 g, 158 mmol), and 20 mL
of N-methyopyrrolidinone. The resulting slurry was warmed in a 100 °C oil bath
under a static atmosphere of nitrogen for 20 h. After cooling to room temperature,

35  the reaction solution was treated with 180 mL water, added dropwise over a period of
30 min. The resulting solids were granulated for 6 h, then collected via filtration.
After 16 h in a vacuum oven at 30 °C, the product was isolated as a tan-brown solid
(9.12 g, 28.8*-mmol, 91% yield):

40 m.p. 158-159°C



WO 991 25684 - 15- PCT/ | B98101672 10 Wiy 2002
4- xo0-1, 4,5, 6, 7, 8- hexahydr o- cycl ohept a[ b] pyrrol e-3-carboxylic acid

"benzo[ 1, 3] di oxol -5-yl am de: Starting from

4- Oxo-5, 6, 7, 8-t et rahydr o- 4H cyci ohept a[ b] f uran- 3-carboxylic 5 10 acid
benzo[ 1, 3] Y8RPy | ani de, General Pr oceglure C provided t he RGCT/JRIS/01672
conpound: mp. 210-212 C'H nnr (DMSO-ds): 12.51 (s, 1 H, 12.02 (s) 1 H).
7.48 (s, 1 H), 7.46 (s, 1 H, 6 95 (d, 1 H), 6.86 (d, 1 H, 5.98 (s) 2H),
2.97 (br s, 2H), 2.74 (br s, 1.78 (br s, 4H 0 1. Br CH2COCO02Et KZzC03,

PO 0 2. HzﬁQﬁmr'rt%QCF)‘a{ﬁ)éze ﬁ%) 112596‘1l OGFht 5 Priskicih, M, PshRd Oy 15 20 25

[\ O NH40Ag 70.d¥%8 | 89 (m, 2H), 2.76-2.72 (m, 2H), 1.99-1.75
4- Ox0- 5, 6, 74[. tetra yz(ﬂo 4H—cyc 0 epta[b furan 3- carbox W (m.

aci d- (4- nmet hoxyphenyl ) - am de Starting from

4- 0x0- 5,686, 7138 {,at AW %e@ mhm@&e&@e{rwof)@baﬁ $613§ny'1'2% za%ga”d

4- met hoxyank WQ 1 elr1§8 @'PQ‘QSHJTQH% @S(BVQ?J'S b e title compdund H nnt
(Cbca 3): 11.75 0 (s, 1H, 7.67 (d, 2H), 6.86 (d, 2H) 3.80
(s, 3H}, 308(t 2H} 282(t 2H) 198(brs 4H)

4-Oxo-1,4,5, 6, 7, 8- hexahydr o- cycl ohepieghpppyx r ol e- 3- car boxylic acid

(4met h01>@/ phenyl) am de: 30 Starting from

4- oxo-5, 6, 7, 8-t et rahydr o- 44 cycl ohept a[ b] f ur an- 3- car boxyl i ¢ OMe
aci d- (4- net hoxy phenyl )-am de, Ceneralg Procedu.ece,provided the ti t
compound: 1 (® ~9-Y; 205, ¥ESeN568 oHPCT/|Eg9,8f @
nnr (DVBO- ds) 142, 42 (c84 99, 12

6.90 (d, 5 T2 TS5, 2 ! 2Hp, 2,
4H O 1. CK 1. BrOP ocozbr 0 o Et 3N
O2. HZN 10 F / \

OMe
o 0 :
NH,OAc NH F
’ A\
NMP

N
H

6,6-Dimethyl-4-0x0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid (2-fluoro-4-
methoxy-phenyl)-amide
15
Starting with (6,6-dimethyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic

acid), prepared from dimedone by Procedure A, and 2-fluoro-4-methoxyaniline,
General Procedure B provided the title compound as a white solid:

20 m.p. 174176 °C

'H nmr (CDCl): 8.23 (t, J = 9, 1H), 8.09 (s, 1H), 6.64 (m, 2H), 3.75 (s, 3H), 2.79 (s,
2H), 2.50 (s, 2H), 1.15 (s, 6H)

25 MS (Cl): 332 (M+1, 100)
6,6-Dimethyl-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxylic acid (2-fluoro<4-

methoxy-phenyl)-amide
30



0 NHAOAc NH "~ PI NHF OO NHO 10 MY 2002
.6- Met hyl - 4. -oxo0-4,5, 6, 7-tetrahydro-benzof uran-3-carboxylic acid: Starting

wi t h 5-net hyl cycl ohexane-1, 3-di one, Ceneral Procedure A provided 15 the
title conpound: MS (Cl): 193 (M1, 100) ' Hnnr (CDCI3): 13.17 (br singlet,
1 H), 8.00WRM35684 = 3.04 (ddd, J = 0.8)114.4, 17.2, 1 H)) 2. PLET BBSJO’(ﬁFr?

2H), 2.57-2.48 (m 1 H), 2.39 (ddd, J = 0.8, 11.2, 16.8, 1 H, 20 1.20 (d_

J = 6.4, 3H. 6-Mthyl-4-oxo0-4.,5,6,7-tetrahydro-benzof uran-3-carboxylic
acid (4-fluorophenyl)-amde: 25 Starting from

6- met hyl - 4- oxo- 45tstPg Withes, sajhvi@lthszl«bem-mfswmﬂat&hgaxbtbmybﬂueara@cdrbam:c

4-fluoroaniline, General Proced ﬂg 5)18\“ de the ti é)rg; cf 30 '
nnr ( CDCI 3)8Gid (@-feprq-4-meghqyy-phgn a’(’?e r?‘?%’&ﬁj& Popyjidecrtng fitie ¢

3,03 (dd, Torpouds deadtig soma: 210, 2 54 _(m 1H, 239 (m 1H, L 21 (o
3H) 6- Met hyl -4~xo0-4,5 7-tetrahydro- 1H i ndol e- 3-carboxylic acid

(4-fl uoro- phengggam e. Starting from
6- met hyﬁ 4-BRoe%3-50 %C7 t et r ahydr o- benzof uran- 3- carboxylic acid 35

%;C\)/;gggzgh gwﬁ%r% %Zg;ﬁ duqzﬂg%( ?wd% h:);?;{g&gzm:;d
G Saling? giggogga i Rﬁgg mg%é 2l o™

OO0 NH I

6- Met hy! - 4- oxo- 4, 5 fi, 7-tetrahydro-benzof uran- 3-carboxylic acid

pyridi n-4yl am de: Starting from

6- met h b 4- ox0-4,5,6, 7-tetrahydro- bé@@%—%n- 3-carboxylic acid 15 20 and
4- am nopyri di ne, G;ner al Procedure B provided the title conpound:

NH n
1. (tBuQ,C),0 co,tau
—_—
2. H,, Pd/C

COz tBu
o,N
CICO,Et
El3N
e 1. BrCH,COCO,Et
K,COs, IPO

— i
iio 2. HzSO4, H2O 0

(4-Nitrobenzyl)-methyl-carbamic acid tert-butyl ester

20 To a solution of (tBuO,C),0 (24.9 g, 114 mmol) in 100 mL EtOAc was added
dropwise a solution of (4-nitrobenzyl)-methylamine (19.0 g, 114 mmol) (J. Chem.
Soc. 1925, 127, p. 1814) in 19 mL EtOAc. The resulting solution was stirred at room
temperature Yor 60 min, then poured into 100 mL water. The organic phase was
separated, dried over MgSQ,, filtered, and concentrated to provide the title

25  compound as a pale yellow oil (30.0 g, 113 mmol, 99% yield):



H nnr (CDC13): 12.14 (s, 1 H), 8.53 (d, 2H), 8.15 (s, 1 H) 7 78 %g B4 2002
-3.06 (dd, 1H), 2.77-2.61 (m 2H), 2.56(m 1 H, 2.38 (m é
3H) 6- Met hyl -4-o0x0-4,5,6, 7-tetrahydro-'1 H i ndol e- 3- carboxyllc aC|d

pyri di n- 4yl am de Starting from

6- et hyl - 4WQ8Y684 6, 7-t et r ahydr o- benzof yban- 3- car boxyl i ¢ aci BCP/EBIS/01672
pyridin-4-ylam de, General Procedure C provided the title conpound: mp. .
280-290 C (dec.) 1H nnr (DMSO-ds): 12.81 (s, 1 H, 12.21 (s, 1 H), 8.42 (d,
2H), 7.65 (s, 1 H), 7.53 (d, 30 2H), 2.92 (dd, 1H), 2.55 (m 2H), 2.38 (m
2H), 1.07 (d, 3H) 1 0 ~~~HY 2Q-J2 WD 99/25684 -18 0 1 CICOzEt 0 1 BrCH
COCO~Et O i . .8 M BN/ NH40AC
ONA N H Pgr'h F@g}fbﬁ:g 5 &gﬁéde bor% rotdermidéy 8. 1H.8 15 (h, 21N R3dZNa/(m) BHY

6- Met hyl - 4- 6:48-(tr 231),726@12rw§aderd;ammmsmgm§%a1r%&ﬁ0| (eveftapaingyar i di n- 35

yl am de St a%g@g 5@9

6- met hyl - 4- 0X 6, 7-t et rahydr o- benzof ur an- 3- car boxylic acid and

3-ami nopyridine, Ceneral Procedure B provided the title conpound: 10 ' H
nnr ( CDCl 3) (4-Am190b<rszyl)1mmyl-sas@nw§ acid tegtybigyiasstery, 1 H)) 8.31 (d, 1 H,
8.13 (s, 1 H, 7.28(m 1 H) 3.06 (dd, 1 H, 2.75-2.60 ( mm@ 2.55 (m 1
H, 2.41 (m 1 HA Par botlle was3hgraed vethwéﬂﬁsﬂbeazybmetmylssa@bamp AaRrduEy! 1

H-i ndol e- 3- fé%bgf% g%@%ﬂogy{sﬁnéoxtaam%v&afdgw of {PM%), and shaken

6- met hyl - 4- 0xo0- é benzof ur an- 3- car l1c acid
pyri di n1®- yuaﬁﬁfd@ psthyrispaan for @@’Hft‘)rWr’@nﬁ‘b’é"@gﬁédmﬁh%cﬁﬁelde”@dﬁ%'@ﬁd 20 mp.

225-227 C° vé’és@r@/aé @d Qntf'\ '(rﬂtrog%% ﬁférécﬁ)wro(l;gh'behté 2an7d7ccﬁ1%entilaté’a to ﬁoﬁée 65 1

H, 8.24 (br s,
(dd, 1 H)) zarw"@rw lgwas grawia(t%ﬁ Wi $00 mi Isearopzw}thqso pr@ﬂ% the i 2002 VO

991 25684 - 180r9pound3§s($h mgtsolloo(“i‘ﬂ? %}1 b c}SpQ“TS mﬁ@l Bed%gietdy--~ 1\ ~ O
2. HzSO, , ~0X - OX

15 "H nmr (CDCl,): (two amide bond rotamers) 6.99 (m, 2H), 6.67-6.59 (m, 2H), 4.26

(brs, 2H), 3.68 (br s, 2H), 2.75-2.71 (overlapping br singlets, 3 H), 1.45-1.41
(overlapping br singlets, 9H).

20  4-[(4-Ox0-4,5,6,7-tetrahydro-benzofuran-3-carbonyl)-amino]-benzyl-methyi-
carbamic acid tert-butyl ester

Starting with (4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid) and (4-
aminobenzyl)}-methyl-carbamic acid tert-butyl ester, General Procedure B provided
25  the title compound as a white solid:

m.p. 150 °C

'H nmr (CDCl,): 8.06 (s, 1H), 7.71 (d, J = 8, 2H), 7.17 (d, J = 8, 2H), 4.35 (fr 5, 2H),
30 292( J=6,2H),2.78 (brs, 3H), 2.62 (t, J = 6, 2H), 2.20 (m, 2H), 1.44 (s, 9H).

¢ nmr (CDCI3) (16 of 18 lines observed): 197.5, 170.2, 159.1, 148.9, 137.7, 133.6,
127.8, 121.9, 119.9, 116.8, 79.0, 37.8, 33.7, 28.4, 23.5, 22.1

35
4-[(4-Ox0-4,5,6,7-tetrahydro-1H-indole-3-carbonyl)-amino]-benzyl-methyl-
carbamic acid tert-butyl ester
Foliowing General Procedure C using (4-[(4-Ox0-4,5,6,7-tetrahydro-
40  benzofuran-3-carbonyl}-amino]-benzyl-methyl-carbamic acid tert-butyl ester) provided

the title compound as a pale yellow oil:



o NMP a x PCT/1B98/01672 ~OH ~/O\N 0 0 0 10 MAY 2002
.6- Met hyl - 4- oxo-4, 5, 6, T-t et rahydr o- benzof ur an- 3- car boxylic acid

[ 6- (2- hydroxy5 et hoxy)-pyridin-3-yl]-amde Starting from

6- et hyl -4-86ﬁ-/256§46, 7-tetrahydro- benzof uran- 3-carboxylic aad 10 15 and

3-ani no- 6- (2ORYArSXyet hoxy~pyri di ne, Genagal Procedure B pr ovPEEIBBHR ¢ | e
conmpound: 'H nnr (CDC13): 11.72 (s, 1 H), 8.48 (s, 1 H), 8.12 (d, 1 H), _
8.11 (s, 1 H, 6.79 (d, 1 H, 4.42 (t, 2H), 3.97 (t, 2H), 3.62 (br s, 1 H,
3.06 (dd, 1 H), 2.73-2.60 (m 2H), 2.53 (m 1 H) 2.39 (m 1 H, 1.05 (d,
3H) 6- Met hyl'"v4m@xeDll .y, B.76d.e8+ ahadly p4¥ (sHiHdphB(B-ucas oy kiss @€, BH),

[ 6- (2- hydr oxyet hxy b B bd6nors, BH),-258 de SBaRH), ROSf(E,Qna 6, 2H), 1.44 (br s,

6- met hyl - 4- @xp- 4, 5, 6, 7-t et r ahydr o- benzof ur an- 3- carboxylic acid 20

[ 6- (2- hydr oxy- et hoxy~pyridin-3-yl]-am de, General Procedure C provided the
title cogpoutdnmrEDCI}B37 188 inedobseied)IT196RVEER S, 148.0, 138.2421363, 128.0) .
12.11 (s, 11dyo, 32613 129.3 11816, 115.88 98l 38k, BB.8, Z8.83245,228H), 6.81 (d, 1 H),
4.21 (t, 2H), 3.68 (t) 2H), 2.90 (dd, 1 H), 2.55 (m 2H), 2.38 (m 2H))
1.05 (d, 3HMs (Ci):®98tM=1,200g WO 99/ 25684 -20 PCL' /| B98/ 01672 Preparation I
Preparati on of cycl oheptane-1, 3-dione: O TMsSCl OTM5 Cl COCHC12 N ~ Et DVF3
HexaneTWBO CI OCl Zn) AcOH5 ~ol~ o 1-(Trinethylsiloxy)-cyctopentene: A 1l L
round bot t og-Hkéals,s)atetedttydged Handblec3-c Apapli @ acidg4 Béthyia@nindnfdPyIol ) and
DMF (250 nl)phehyl)@htigé am ne was added (200 ni, 1.45 nol), followed by
dropwi se addition of TMSCI (91 mL, 0.72 nol) over 5 10 min. The solution
was then warmed t2sdlgtiohwrt 4{@00%9-4f58,7-Bdrahydrdd Hsind ole<d-cdrgonyd)-amilpbp nt

i Un 5005t CEraRREEBHE s BT 5 (R RLH RN G ol Palise O O

100 nL ea?:h)/vasbfeiar&! WithO6 mil. of ﬁmﬁmntrmememnt Aﬁéra@ll hcm(;gitweslﬂxlﬂrQ mgas%f)oléd/ dﬁ][ k
. .VSi t Lr L, - %
Cr pet iyt am A5G 30 LRRRIAS HlpB0R BF Sirklign G R B % oimpaBod B ML RAIE

further puri32icq{d.®mmol, 74% yield) as a white solid:
7,7-Di chloro-1-(trimethylsiloxy)-bicyclo(3.2.0]heptan-6-one: The crude TV5
enol etBer (12) 0, I i o f NES aid],.2 L round
ron i R e e et
di chl oroacetyw <rch or‘l'gerﬂ(%% m-, ‘0. b ol )’ as” a sol uti 6n"Tn j (5 exanes,
dropwi se over 2 h. The solution was %@]&ﬁsti rred at anbi ent tenperature
overnight. The reaction m xture was tered through fritted gl ass)
rinsingo-with several 50 nL portions of hexane. The clear solution was
concentrated in vacuo to provide 128 g (80% over 2 steps) of preduct as a
dark brown oil. This material was _hom@pgeneoascby:GC/ M5 and ' Hngr, save
traces of Et3N dhd DVESEEERSAES used Aitect | y¥dn the next gedgts/on. 25
Cycl ohept ane- 1, ione—z-%chl cycl obgt anged 3 (128 g -6H48 nol) was
di ssol ved i n 520-to of “171*i $opr opanéf - wat er a2l, ck flask with an
ovefiead stirrer. Zinc granules (126 g, 1.9,Q01, -30+106-n&sh) were added
in one portion. After 60 mmat roomtenperature) 130 nmL of AcOH plus 260 nL
of water were added dropw se via addition funnel (ca. 4 nL are added
initially) followed by a 10 mn hold to 30 chegk for exotherns; 20 nL were,
t hen added, followed by another 10 m n hol dpnce

H

e}

NH,OAc 0
—_— A\
NMP

H

4-Oxo-5,6-dihydro-4H-cyclopenta[b]furan-3-carboxylic acid (4-ethoxy-phenyl)-
amide
30
Starting from 4-ox0-5,6-dihydro-4H-cyclopenta[blfuran-3-carboxylic acid and

4-ethoxyaniline, General Procedure B provided the title compound:
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_the remaining acid solution was added dropw se; the entire addition takes
1.5-2 h). After 16 h, the m xture was transferred to a separatory funnel,
decanting away fromnost of the zinc (several snmall isopropanol rinses were
used) . The WS3NP¥B4nol - AcOH wat er mi xturgewas then extracted RETHBEBO1672
portions of 5 toluene (250 nL each), which are conbi ned and concentrated fo
provide 51.7 g of product as a dark, orange-brown oil (85% crude mass.

bal ance, ca. 85%pure by "Hnnr). This material is suitable for subsequent

ot 49% i 2k @t}i‘?@tp :3 A RE T aAh e B AR 2], () )

. It's spectral rop |es ("Hnnr, GO M) were 10 identical to sanples
prepared by the oxyrrer curation route of Chandr asekaran Synthetic

gommug'r g;aZ' & 5,6- je‘trah%%;éébpeﬁram\ayﬁbhg@@/gtbﬁgg aggﬁr@q,s

DVF- MeCOH Ph ~C]VEHpNC]—I HCI N F ag EtOH H2N F

1- (2- Fl uoro-4-i odg 5 bottom
fl ask was char geg Wt %‘%ﬁ%o J({?Ljfaml Yéj rré§5{3ﬁuraﬁ‘3 %%%D??H?tol uene
(250 ), 2ethpscphaqyd-anude Seneral, P30¢ﬁ%lre Cprm%theéﬂdcq@t@@M| acetone (30.8
g, 270 qgol, 1.2 eq). The solution was warned to reflux under Dean-Stark
condi tions ,fnoF; 2¥3B758E Which point GO MS and TLC anal ysis indicate conplete
conversion to the pyrrole. The solution is cooled to roomtenperature,
washed Wthtr@ﬁhhemrasdaag $21$f('semp\1§%7|\(93% 7EbUd, A7 sandl Aone8hgated Lo
provi de a day qwn2 gc )cr[yzgt(g3k.|)zed upon 25 s$tandi ng crud 'vield =
72.8 g, 15103% of “theory). This nmaterial was hompbgeneous by HPLC and ', H nnr,
and was suitable for use in the next reaction. An analytical sanple was
prepared by dissolving in 210 nL of I}g;’g,l-,_-j@@(sanes, cooling, then
concentrating to 50% of the original volume. Cooling in an ice bath with
rapid stirring provided 35.5 g (49% recovery) of a brown, granular solgd
(mp. 68-70 ), "HNWR 10 |~l~Y_ 2002 WO 99125684etPCT/ | B98/ 01672

(CDCI3): d 7.4 (t, WBEHADAGEE oH § Oft, J €tR0 Hz, 1 H), 5.9 ),

2.02 (s, 6H) CNIVR “Pe) d d, J =—2544+p) 131 & 9 =127.8
(d, J =3 0)2. &, 3,0d, 3 03 Hz), 196. 4°42. 4; z 268
(100). 1-(2-F uoroo 4- et hoxy- pheny )-2,5-di meth OH—pyrr e cnrde
product from5 the previous reaction HoN

(1-(2-fluoro-4-iodo-phenyl ~2,5-di met hyl -1 H-pyrrol e, 70.0 g, 222 mml) was
di ssolved in 230 nL of MeOH and 70 nL of DMF. To this solution was added
NaOwve (35.9 g, 666 mmol, 3.0 eq) and CuCl (3.3 g, 31 nmmol, 15 nol% . The
resulting mixture was warnmed to reflux for 4 h. APter cooling to room
tenperature, isopropyl ether (IPE) (500 nL), %~ eous NH4Cl (220 nL), and
water (350 nL) 10 were added, and the m xtyre wag stirred overnight. The
m xture was then filtered thngyghe celit®) thenhayers were separated) and

t he aqueous | ayer extracted with,350 pt e PE. The conbi ned organic
extracts were then washed w t WOl aq NH40H (200 i), and passed
through a pad of silica gel (100 g). cerHtratlon provi ded a brown oil,

whi ch &@Oystallized upon standing (45.2 g, 93%yield}. 15 Recrystalli zation
from 135 nlL4-6¥xad:56,7 B tetrahydradHenytidheptalhlfatiadwardaXyliofacigt oduct as a brown
solid, m p.bérzcff3dioxd-PRMidOCI 3): d 7.12 (t, J =8 Hz, 1 H), 6.75 (d) J
=8 H, 1 H, 6.73 (s, 1 H, 589 (s, 2H) 3.82 (s, 3H, 1.97 (s, 6H); '3C
NVR (CDCI 3) (9 obBtating frare 4-axosk8 7 Sdfetrdhyids8-4 H-dydlohdptalbffGfank&-rarbddic7, 129. 5)

(e). 7% 233 Fabbgnzabiiteolm hnd: Sonrg Brnobee ® RS B P ot o 11 ask

i s charged earhpouhd( 2-f | uor o- 4net hoxy- phenyl }-2, 5-di nethyl -1 H pyrrol e
(fi0.0 g, 271 rrrml) H2NOH~HCI (188 g, 2.71 nol, 10 eq), EtOH (600 ni))

wat er (300 7 4 I n 16 h.
After cooI i ;ﬂr}m % %%ng%é%zj? ﬂjl)) )l?t(?emr)dv‘?{)ﬁcg 1?@ é?zﬁ?}'éoured
into 1.4 |ce two 500 niL portions of 25

| PE. The aqueous phase was then brought to pH 10 by careful addition of 6 N
NaCH, and extracted with two 500 nL portions of |IPE. The organic extracts
were concentrated to provide an oily solid, which was filtered, rinsing
with additional IPE (the solid was not related to the aniline product by 'H
nnr anal ysis, and is presunably sone acetonyl acetone rel ated by-product of
the deprotection). Further 30 concentration of the | PE solution provided a -
brown oil (36 g, 98% yield)) which was recrystallized from 200 nm. of hot

| PE, to provide 26.8 g (70%vyield) of 2-fluoro-4nmethoxyaniline 1 as a brown
SO|Id mp. 46 47 C (lit. 47 48 C) Spectral data ("H 1 0 1~9~Y 2002 WO
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10 W~,Y 2002 -24 dains 1 A method for preparing a conpound of thd@ MAY 2002
formula 5 ONHAr R R2 wherein R and RZ are independently selected from
hydrogen and C, - C6 al kyl, and Ar is phenyl or heterocycle, or phenyl or
het er ocycl g-s jtuted with up to three 10 subst~tuents sel C,
C6 al koxy,a'é?&?%& alkyl, CZ - C6 al kenyt3- C, - C6 perflouro trﬁﬁ%f"{égﬁ C6
al koxy, C~ - C6 perfluoroal koxy, F, C, Br, -O(CH)k-O, or (CH2) m NR RZ
wherein n ~s an integer selected fromO to 2; mis an integer selected from
Oto 6, and k is an integer selected from1 or 2; 15 which conprises 1)
reacti ng a £0xpdiuha, 60t 8-heratisirmdyalcbepka[Rlpysialh-3agarbsxydicsacdd an aci d

chl ori de orbemzhiii3]dibxoi--ydamiglect i on i nert sol vent containing an excess of
an acid acceptor until reaction is conplete; 20 2) addi ng an equi val ent
anount of NH2- ArStaging frersélone-Sdn7 8ftetsahygrot4 Hraicihiogértalhliurant3-¢arbeatit i on i s
conpl et 20 56 I urt her
conpri s?ng%r?céda% @34‘1'8%6%%8’8;’8“’% F néar@'tola @3%8?09%2%%%?&@0@%% num
source ~n a reaction inert solvent at an eI evated tenperature until

reacti on ~sngoR{)-212°Go prepare a conpound of the formula O NHAr R Rz 5 3.
The met hod of claim?2 wherein Ar is selected fromthe group cons~st~ng of 2
f 1 uor o- 4- netHhuRy(OMEGE): L0515, iE), HZI02Nst 18T A8 ar BinT 46 dst1éh)) 6.9%dcho net hyl
phenyl 104- etHofp6 ihelir)] 5.88 (4 2t Ok (sise R, 2. 74 tor actiphdRybr s, 4Hdyndyl or
3-pyridyl, b-(2-hydroxyethoxy)-3-pyridyl, and 15 benzo[1, 3] dioxol-5-yl

Example 6
OMe
o @ 1. CICO,Et
0 1. BrCH,COCO,Et OH EtsN
K2003. 1IPO 2 ———— o (0]
2. HS04. H0 2. _[OMe NH
0 - 12 4, 12 (@) \
o

HN

OMe

15

4-0xo0-5,6,7,8-tetrahydro-4H-cyclohepta[b)furan-3-carboxylic acid-(4-methoxy-
phenyl)-amide

20 Starting from 4-ox0-5,6,7,8-tetrahydro-4 H-cycloheptalb]furan-3-carboxylic
acid and 4-methoxyaniline, General Procedure B provided the title compound:

'H nmr (CDCly): 11.75 (s, 1H), 8.10 (s, 1H), 7.67 (d, 2H), 6.86 (d, 2H), 3.80 (s, 3H),
3.08 (t, 2H), 2.82 (t, 2H), 1.98 (br s, 4H)
25

4-Oxo-1,4,5,6,7,8-hexahydro-cycloheptalb]pyrrole-3-carboxylic acid (4-
methoxy-phenyl)-amide:

30 Starting from 4-ox0-5,6,7,8-tetrahydro-4H-cyclohepta[b]furan-3-carboxylic
acid-(4-methoxy-phenyl}-amide, General Procedure C provided the title compound:



4 The nethod of claim1 wherein nis 2 and R and R~ are hydr ogen15n1jﬂ'éY 2802
~method of claim1 wherein nis 1 and R and RZ are nethyl 6 The method of
claiml1l wherein nis one and R and Rz are hydrogen 7 The nethod of claim1l
wherein n ~s.zero and R and RZ are hydrogen 20 8 The nmethod of claim1l
wherein n YOPN2HB4i s nethyl and Rz is hyglrogen 9 A compound BETARAB&H6™Rr om
the group consisting of

4- xo0-5, 6, 7, 8-tetrahydro- 4H cycl ohept a[ b] f ur an- 3- car boxyl i ¢ aci d,
4- xo0-5, 6, 7, 8-t etrahydro- 4H cycl ohept a[ b] f uran- 3-carboxylic acid
(2-fl uoro-4met hoxy- phenyl ) -am de, 25

6, 6- Di met hy|;; 4-@%0rgh %, 6, 7-t et r ahydr o- benof uran- 3- car boxylic acid
(2-f1 uoro-4net hoxy- phenyl ) - am de,

4- (4- Ox0~, 8§y Gmf (DRISRBY AR 914D e z¢H) Ureoe @; d), bayd) 2”7l (sbeny vloot hy! - car
bam ¢ ag d kﬁy,t&mﬁb%%ﬁ(br s, 2H), 2.73 (br s, 2H), 1.78 (br s, 4H),

4- Ox0- 5, 6- di hydro~H cycl opent aj b] furan- 3-car boxylic acid

(4- et hoxy- phenyl ) -am de, 30

a- xo-5, 6, 7, 8-t et rahydr o- 4H- cycl ohept a[ b] f uran- 3- car boxyl i ¢ aci d

benzo[ 1, 3Jd~oxol -5 yl am de, 1 0 ~IHy 2002 -26 5

4- xo0-5, 6, 7, B-t etrahydr o- 4H cycl ohept a( b] f ur an- 3- car boxyl i c F

aci d- (4- met hoxyphepyl ) - am de, o © 1. CICO,Et

6- Met hyl - 4- oxo- 4, 5 6, 7 t%EEsRESAr 0- BenzoPlr an- $xkar boxyl i ¢ agi

(4-fluoro- phenye,—-H—s—o—H—g b 5 F Q NH

6- Met hyl - 4- oxo0- 4 5-6%7- f et 4hydr 6-bén? of ur an- ar boxyl id
pyndi n- 4-yl am de 6- Met hyl - 4- oxo0-4, 5, 6, 7-t et r,gfydr o- be n- 3- car boxylic

acid pynd~n- 3-yl am de, and

6- Met hyl - 4- oxo- 4, 5, 6, 7-t et r ahydr o- benzof ur an- 3- car boxylic acid
(6-(2-hydroxyet hoxy) - pyndi n-3-yl]-am de 10 10 A conpound prepared by the.
met hod of claim2 which is selected fromthe oup consi sting of

4- x0-4,5,6, 7-tetrahydro-1 H i ndol e- 3-carpo c acid

(4met hyl ammonet hyl - phenyl ) - amggoacand £- [ @xo0-4,5,6, 7-tetrahydro-1

H ~ndol e- 3- car bonyl ) am no] - berzy net arbamc acid tert-butyl ester 11
The conpound which is 15 (4- Am*8ben t hyl -carbam c acid tent-butyl
ester ot (4-Nttrobenzy!)nethyl-carbanmic alid tert-butyl ester. 12. A nethod
of preparing_ qlAl ! 0. A stituted with -(CHZ) m
NH R whi chgc“@‘?%g'ﬂ%%gf’g‘r%é’gﬁf’ﬁémad?'8\§r%§%§fr‘m‘ga%é ﬁahge°’f°5“or£n%ﬁ' { O RR2013. R
(CH2)m N ~CQZ t it hnat i es 'ﬁp F f. aim1l
wherein said aci %ﬁ%@%‘%@%h"e@ﬁ%gﬁ%?‘o?@f’ﬁﬁf%eﬁ% n'%ﬁg&k %dp,&?/ﬁd } 2
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6-Methyl-4-0x0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid pyridin-3-
5 ylamide
Starting from 6-methyl-4-oxo-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid
and 3-aminopyridine, General Procedure B provided the titie compound:

10 'H nmr (CDCly): 11.90 (s, 1H), 8.90 (s, 1H), 8.38 (d, 1H), 8.31 (d, 1H), 8.13 (s, 1H),
7.28 (m, 1H), 3.06 (dd, 1H), 2.75-2.60 (m, 2H), 2.55 (m, 1H), 2.41 (m, 1H), 1.22 (d,
3H)

15  6-Methyl-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxylic acid pyridin-3-ylamide
Starting from 6-methyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid
pyridin-3-ylamide, General Procedure C provided the title compound:
20  m.p. 225-227°C
'H nmr (DMSO-dg): 12.67 (s, 1H), 12.17 (s, 1H), 8.81 (s, 1H), 8.24 (br s, 1H), 8.13
(d, 1H), 7.58 (s, 1H), 7.37 (m, 1H), 2.88 (dd, 1H), 2.54 (m, 2H), 2.39 (m, 2H), 1.05 (d,

3H)
25
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6-Methyl-4-0x0+4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid [6-(2-hydroxy-
5 ethoxy)-pyridin-3-yl}-amide

Starting from 6-methyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid
and 3-amino-6-(2-hydroxyethoxy)-pyridine, General Procedure B provided the title

compound:

10
'H nmr (CDCl3): 11.72 (s, 1H), 8.48 (s, 1H), 8.12 (d, 1H), 8.11 (s, 1H), 6.79 (d, 1H),
4.42 (t, 2H), 3.97 (t, 2H), 3.62 (br s, 1H), 3.06 (dd, 1H), 2.73-2.60 (m, 2H), 2.53 (m,
1H), 2.39 (m, 1H), 1.05 (d, 3H)

15

6-Methyl-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxylic acid [6-(2-hydroxy-
ethoxy)-pyridin-3-yl]-amide
Starting from 6-methyl-4-oxo-4,5,6,7-tetrahydro-benzofuran-3-carboxylic acid
20  [6-(2-hydroxy-ethoxy)-pyridin-3-yi]-amide, General Procedure C provided the title
compound:

m.p. 183-185 °C

25 M nmr(DMSO-dg): 12.42 (s, 1H), 12.11 (s, 1H), 8.41 (s, 1H), 7.98 (d, 1H), 7.53 (s,
1H), 6.81 (d, 1H), 4.21 (t, 2H), 3.68 (t, 2H), 2.90 (dd, 1H), 2.55 (m, 2H), 2.38 (m, 2H),
1.05 (d, 3H)
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1-(Trimethylsiloxy)-cyclopentene: A 1 L round bottom flask was charged with
cyclopentanone (50.7 g, 0.603 mol) and DMF (250 mL). Triethylamine was added
(200 mL, 1.45 mol), followed by dropwise addition of TMSCI (31 mL, 0.72 mol) over 5
10 min. The solution was then warmed to reflux (90 °C) for 26 h. After cooling to
ambient temperature, the mixture was transferred to a separatory funnel, rinsing with
500 mL of hexanes. The solution was washed with water (3 portions of 100 mL
each), brine (100 mL), then concentrated to give 110 g of a dark orange oil. *H nmr
analysis showed the desired product, plus 10-15% of triethylamine. This material
15  was used in the next reaction without further purification.

7,7-Dichloro-1-(trimethylsiloxy)-bicyclo[3.2.0]heptan-6-one: The crude TMS enol
ether (2) (0.60 mol) was dissolved in 950 mL of hexanes in a 2 L round bottom flask.
Triethylamine (100 mL, 0.72 mol) was added, followed by dichloroacetyl chloride (58
mL, 0.60 mol) as a solution in 450 mL hexanes, dropwise over 2 h. The solution was

20 then stirred at ambient temperature ovemnight. The reaction mixture was then filtered
through fritted glass, rinsing with several 50 mL portions of hexane. The clear
solution was concentrated in vacuo to provide 128 g (80% over 2 steps) of product as
a dark brown oil. This material was homogeneous by GC/MS and ‘H nmr, save
traces of Et;N and DMF, and was used directly in the next reaction.

25 Cycloheptane-1,3-dione (1); Dichlorocyclobutanone 3 (128 g, 0.48 mol) was
dissolved in 520 mL of 1:1 isopropanoi-water in a 2 L, 3-neck flask with an overhead
stirrer. Zinc granules (126 g, 1.9 mol, -30+100 mesh) were added in one portion.
After 60 min-at room temperature, 130 mL of AcOH plus 260 mL of water were added
dropwise via addition funnel (ca. 4 mL are added initially, followed by a 10 min hold to

30 check for exotherms; 20 mL were then added, followed by another 10 min hold; once
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used). The lsopropanol -AcOH-water mixture was then extracted with 5 portions of

5 toluene (250 mL each), which are combined and concentrated to provide 51.7 g of
product as a dark, orange-brown oil (85% crude mass balance, ca. 85% pure by 'H
nmr). This material is suitable for subsequent reactions, or can be purified by
distillation, which provided 28.4 g (0.23 mol, 49% vyield) of product as a clear,
coloress oil (b.p. 65-75 °C at 1.2 mm). It's spectral properties (‘H nmr, GC/MS) were

10  identical to samples prepared by the oxymercuration route of Chandrasekaran (
Synthetic Communications 1984, 14, 339-345).

Preparation |i

Preparation of 2-fluoro-4-methoxyaniline:

15
|

Ja - g

Teon 7N F  DMF-MeoOH
PhCH3 Y

OMe

OMe
H,NOH HCI
————
z—)n\ F ag E1OH
Z H,N F

1-(2-Fluoro-4-iodo-phenyl)-2,5-dimethyl-1H-pyrrole: A 500 mL round bottom flask
was charged with 2-fluoro-4-iodoaniline (53.3 g, 220 mmol), toluene (250 mL),
20  TsOHH,O (0.43 g, 2.3 mmol, 1 mol%), and acetonylacetone (30.8 g, 270 mmol, 1.2
eq). The solution was warmed to refiux under Dean-Stark conditions for 1 h, at which
point GC/MS and TLC analysis indicate complete conversion to the pyrrole. The
solution is cooled to room temperature, washed with aqueous NaHCO,, dried over
MgSQ,, filtered, and concentrated to provide a dark brown oil which crystallized upon
25  standing (crude yield = 72.8 g, 103% of theory). This material was homogeneous by
HPLC and 'H nmr, and was suitable for use in the next reaction. An analytical
sample was prepared by dissolving in 210 mL of hot hexanes, cooling, then
concentrating to 50% of the original volume. Cooling in an ice bath with rapid stirring
provided 35.5 g (49% recovery) of a brown, granular solid (m.p. 68-70 °C). 'H NMR
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1«(2- Fluoro-4-methoxy-phenyl)-2 5-d|methyl -1H-pyrrole: The crude product from

5 the previous reaction (1-(2-fluoro-4-iodo-phenyl)-2,5-dimethyl-1H-pyrrole, 70.0 g, 222
mmol) was dissolved in 230 mL of MeOH and 70 mL of DMF. To this solution was
added NaOMe (35.9 g, 666 mmol, 3.0 eq) and CuCl (3.3 g, 31 mmol, 15 mol%). The
resulting mixture was warmed to reflux for 4 h. After cooling to room temperature,
isopropy! ether (IPE) (500 mL), 5% aqueous NH,CI (220 mL), and water (350 mL)

10 were added, and the mixture was stirred ovemight. The mixture was then filtered

through celite, the layers were separated, and the aqueous layer extracted with 350
mL of IPE. The combined organic extracts were then washed with 10% aqueous
NH,OH (200 mL), and passed through a pad of silica gel (100 g). Concentration
provided a brown oil, which crystallized upon standing (45.2 g, 93% yield).

15  Recrystallization from 135 mL of hot hexane provided 30.1 g (62% yield) of product
as a brown solid, m.p. 67-69 °C. 'H NMR (CDCl3): d 7.12 (t, J = 8 Hz, 1H), 6.75 (d, J
= 8 Hz, 1H), 6.73 (s, 1H), 5.89 (s, 2H), 3.82 (s, 3H), 1.97 (s, 6H); *C NMR (CDCl,) (8
of 10 lines observed) d 159.1 (d, J = 260 Hz), 130.7, 129.5, 109.9 (d, J = 3 Hz),
106.0, 105.6, 102.3 (d, J = 25 Hz), §5.7, 12.4; MS (El): m/z 219 (100).

20  2-Fluoro-4-methoxyaniline: A 2 L round bottom flask is charged with 1-(2-fluoro-4-
methoxy-phenyl)-2,5-dimethyl-1H-pyrrole (60.0 g, 271 mmat), H:NOHHCI (188 g,
2.71 mol, 10 eq), EtOH (600 mL), water (300 mL)}, and Et3N (76 mL, 0.54 mol), then
warmed to reflux for 16 h. After cooling to room temperature, the reaction mixture is
slowly poured into 1.7 L of ice-cold 1 N HCI, and washed with two 500 mL portions of
25 IPE. The aqueous phase was then brought to pH 10 by careful addition of 6 N
NaOH, and extracted with two 500 mL portions of IPE. The organic extracts were
concentrated to provide an oily solid, which was filtered, rinsing with additional IPE
(the solid was not related to the aniline product by 'H nmr analysis, and is
presumably some acetonylacetone related by-product of the deprotection). Further
30 concentration of the IPE solution provided a brown oil (36 g, 98% yield), which was
recrystallizéd from 200 mL of hot IPE, to provide 26.8 g (70% vyield) of 2-fluoro4-
methoxyaniline 1 as a brown solid, m.p. 46-47 °C (lit. 47-48 °C). Spectral data ('H



109%& ()-! 940%GE ()-s! YL0%00% ()-s]]1]]] L wWX9nbC !! 10 MAY 2002
., #10% ()- 91 10% ()-! P’ &L10% #) #& ()-2z! YEL10%& ()-z! OL, 109%& ()-! L, 10% ()-
LAONCA{AC__ A2nbC 11y' " 109 ()- !y’ " 109908 ()-!y' " 109%h& () - :
&10%& () - $F10%& ()-$10%& ()-_2'5 &asaaaadE / 10 103: 10%& ()- 810%& ()-5S
10%&' () - 21099926841 0%&' () - LOL0%& () aaaahbbbxY7/ 10! TI PCT/1B98/01672
S109& ()-910% & ()-& s10% & ()-F :10% &()- ! 10% & () - m&310% & () - 3
10bbbbbbbwl37/ 11" Y10%&! () - - ! 0@10%In&' () -! - BLOYEES’ () -! P<@L0%: () - ! VOl
S10% & ()-!"'I S10%* *& ()-b ¢ c ccccaB7/

119 1O BT U g i I i oasteses

10% & () - SL0%A&I N1922)T, 262126290 M t fuv4 111 P
10%: ()-10% & ()-09' 10% & ()- 10:: 10:
10::1y2110% : & ()-, 110% & ()-tfffffffwxeuva



LIS, t109% ()-9$, 10% & ()-103 109%& ()-!°3 10%& ()-!1{P | 10% 14 ¢A" 202
109& () -ff#gqgggt hh}[ <uVv4

10111s$"10% & ()-!yl F'109%& ()-@s10% & ()-S10% & ()-19 10%: & ()-'Z,

t 109%4H& ()-hi Yili(j+j,j-j.jdYNC 1111 1%4_10: 10:,/ 10% & ()-@f

10% & ()-9*10% & ()-@, 10% & ()-,f&@O0% & ()-.j=i N njjjj}[OYNC 1!!!1y310%
& ()-2y310%& ()-Z &y310%65& ()-Z' y310%q& ()-Z,~ 1096& ()-4L' 1096& ()- -
(ii1iiiz[9YNC 111111 10965& ()-#, 109%6& ()-!Z 109%00& ()-1Z 109%& ()-!Z

100& () - 10%B& () - 3j j j VKKkkz[ <YNC 11111) 109B&, (k- %0%& ()- @

L 1096& ()-!s! 10965& ()-!>K! 109%+& ()-! 9! 1%' () - kkl | CmmdBYNC

1111 p@ 10945]5& ()-fS--10%& ()-f*109%& ()-fo9%0%& ()-f#F10%& ()-f
109%& () -nm nnnnnnnuV7 1111100 & ()-&10% & () -
1 A method for preparing a compound of the formula
5
o)

NHAr

wherein R' and R? are independently selected from hydrogen and C; - Cq
alkyl, and Ar is pheny! or heterocycle, or phenyl or heterocycle substituted with up to three
10  substituents selected from C, - C¢ alkoxy, C, - Cg alky!, C; - C¢ alkenyl, C, - C¢ perflourcalkyl,
C, - Cs alkoxy, C, - Ce perfluoroalkoxy, F, Cl, Br, -O-(CH,)-O-, or (CHz)m NR'R?, wherein
n is an integer selected from O to 2;
m is an integer selected from 0 to 6, and
k is an integer selected from 1 or 2;

15 which comprises
1) reacting a compound of the formula
)
0

' \ OH

o)

R1
( n
R2
with an excess of an acid chloride or anhydride in a reaction inernt
solvent containing an excess of an acid acceptor until reaction is complete;
20 2) adding an equivalent amount of NH,-Ar to the solution of step 1 and

holding until reaction is complete
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10 (4-methyl-N-t-butylcarbamic ester)-amino methy! phenyi,

4-ethoxy phenyl or 4-methoxypheny!,

4-fluorophenyl,

4-pynidyl or 3-pyridyl,

b-(2-hydroxyethoxy)-3-pyridyl, and
15 benzo[1, 3} dioxol-5-yl

4 The method of claim 1 wherein n is 2 and R' and R? are hydrogen

5 The method of claim 1 wherein n is 1 and R’ and R? are methy!

6 The method of claim 1 wherein n i1s one and R' and R? are hydrogen

7 The method of claim 1 wherein n I1s zero and R' and R? are hydrogen
20 8 The method of claim 1 wherein n1s 1, R' is methyl and R? is hydrogen

9 A compound selected from the group consisting of

4-0x0-5,8,7,8-tetrahydro-4H-cyclohepta[b]furan-3-carboxylic acid,
4-0Ox0-5,6,7,8-tetrahydro-4H-cyclohepta[b]furan-3-carboxylic acid (2-fluoro-4-
methoxy-phenyl)-amide,
25 6,6-Dimethyl-4-ox0-4,5,6,7-tetrahydro-benofuran-3-carboxylic acid (2-fluoro-4-
methoxy-phenyl)-amide,
4-[(4-Ox04,5,6,7-tetrahydro-benzofuran-3-carbony!)-amino]-benzyl-methyl-carbamic
acid tert-butyl ester,
4-Oxo0-5,6-dihydro-4H-cyclopentalb]furan-3-carboxylic acid (4-ethoxy-pheny!)-amide,
30 4-Ox0-5,6,7,8-tetrahydro-4H-cyclohepta[b}furan-3-carboxylic acid benzo(1,3]dioxcl-5-

ylamide,
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() amino)-benzyl-methyl-carbamic acid tert-buty! ester

11 The compound which is
15 (4-Aminobenzyl)-methyl-carbamic acid tert-butyl ester or (4-Nitrobenzyl)-
methyl-carbamic acid tert-butyl ester.
12 A method of preparing a compound of claim 2 wherein
Ar is substituted with -(CH3)m NH R' which comprises.
reacting a compound of the formula

0
O \ R
NH ’ (CH2)m N’
\ = CO, tBu
R' |
R? () N

with water in the presence of acid

20

13. A method of claim 1 wherein said acid chioride is ethylchloroformate



