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nmet hod for preparing indan-1, 3-di carboxylic acid and
derivatives thereof which are ngful intermedi ates in
the synthesis of aryl fused 5 azapolycyclic
compounds. United States Patent Application No.
09/514002 filed February 25, 2000 discloses the
synthesi s %@éﬂgj:_%@ﬁ PkEFR‘é %hﬁ&?ﬁﬂ !'X‘-’Biﬁké’dﬁ L6 G
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whi ch exhibit activity as agents for fhe treatnent, of :

e g et drerepty Which S P b Ptadblss 1" bilresis Bt anyt used
di svepabweeic icompiintie dUrBied StetesPPatanh Apication No 169/ B800&ed February 25,
Thayoh 9l08&4s gt%bzilyﬂﬁkﬁgbf SRl GRbRBIaRE dnRA LR sefM %tt?/e preparation of

I ncor por ate reference herein in their entire
SuATHHHSpd BFAPPHECIGRPEMPYNAS: The present inventi on

provi demhessypthests £smpasitiopy @faanéthaisaof userpioeandinadryl titeed azapolycyclic
fo I C?EH ei - r .
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ClrsgEhokpke:dpordersrs fisaRsed ieiniot StakealRstashio G PSROE1. The foregoing
al deydnt agplidaribmand tend e R orposteliby rébishcedielain in their entirety.

het er oal kyl , and arylq&#@@*.mxfgm%gﬁggunds of formula
| are prepared by the | yzed
hydr ol yBiegpresentinventipppmevidieh awrasesstforaorenaring i eonmpoghg ofithe formula
R2 CN 20 wherein Rl and R2 apgy@gl! ected i ndependently
from hydrogen, C1-C5 plkyl, CI-C5 al koxy,
trifluoronethyl, hal ogex fonyl al kyl, al kyl am no,
am de, ester, aryl-alk aI kyl , aﬂg
aryl-al koxy. Conpounds ¢ he formul a || y be
prepared by the hydrogenationjof a conpound
OOH

wherein R' and-R? are independently selected from hydrogen, C-Cs alkyl, C-Cs alkoxy,

trifluoromethyl, halogen, sulfonyl alkyl, alkylamino, amide, ester, aryl-alkyl, heteroalkyl, and
arylalkoxy. The compounds of formula | are prepared by the acid or base catalyzed
hydrolysis of a compound having the formula

R1 CN

2
R CN
wherein R! and R? are selected independently from hydrogen, C,-Cs alkyl, C4-Cs alkoxy,
trifluoromethyl, halogen, sulfonyl alkyl, alkylamino, amide, ester, aryl-alkyl, heteroalkyl, and
arylalkoxy.
Compounds of the formula Il may be prepared by the hydrogenation of a compound

of formula



of formula WO 2004/ 046077 PCT/1B2003/005043 -2 ~ C/
Il R2 N in the presence of a suitable hydrogenation
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Conpounds of fornmula Il may be prepared by the
reacti on of a conpound of fornyla RCNIV 2 XR 5

W th 3-ethoxyacrylonitrile, Tormula H CH3CH2
CH=C-C-Nin the presence of palladlun1ll acetate
tricycl ohexyl phosphi ne and a base in a water m scible
solvent. Rl and R2 are as de&' ed above and X is

sel ected fromthe grgup conskgting of chlorine,

brom ne, and i odine. drolysis of the indan I
to the correspondi ng
t he presence of eithe fr a base

catal yst. The acid caLaky 5 conprlsed of either a
single acid or a mx aci ds. Suitable acids are

gl aci al acetic acid, concenttated hydrochloric acid

08 Bk 280 e St SRR o oy ot abov.
hydr oc momppunda@f fermafin ¥ rychegirgpaiiesl by sheoaaatipreof aoapmpaundeof formula
tenperature in the U?nge of abqut 25C to about 100C

for a period of abo 0" about 20 hours.

Preferably the tenperg o—s’ about 100C f,or a period

of about 2 hours. Undg asi C hydronS|s|Vthe

conditions of tine ang peyat ure are about the sane
as for acid hydrol géls. Suitable base catal ysts
include Goup | netal al koxides, sodium 20 hydroxide,
| i%ithiScaopryaernpitdle, of Bauldot assi um hydr oxi de.

H
CH,CH;—CH=C—C=N

in the presence of palladium If acetate, tricyclohexylphosphine and a base in a water miscible
solvent. R' and R® are as defined above and X is selected from the group consisting of
chlorine, bromine, and iodine.

The hydrolysis of the indan Il to the corresponding dicarboxylic acid is conducted in
the presence of either an acid catalyst or a base catalyst. The acid catalyst is comprised of
either a single acid or a mixture of acids. Suitable acids are glacial acetic acid, concentrated
hydrochloric acid and sulfuric acid.

Preferably the catalyst is a mixture of glacial acetic acid and concentrated
hydrochloric acid. The hydrolysis is carried out at a temperature in the range of about 25°C to
about 100°C for a period of about 1 hour to about 20 hours.

Preferably the temperature is about 100°C for a period of about 2 hours.

Under basic hydrolysis, the conditions of time and temperature are about the same as
for acid hydrolysis. Suitable base catalysts include Group | metal alkoxides, sodium
hydroxide, lithium hydroxide, and potassium hydroxide.

Generally, the hydrolysis reaction will include a suitable amount of water as is well
known to those skilled in the art.

The hydrogenation of compound il may be conducted at a hydrogen pressure of
about 14 psi to about 50 psi. Preferably the pressure is about 40 psi. Suitable hydrogenation
catalysts include palladium on carbon, platinum on carbon, and Raney nickel. A preferred
catalyst is 5% palladium on carbon.



Generally, the hydrolysis reaction wll include a
sui tabl e anount of water as is well known to those
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may be conducted at a hydrogen pressure of about 14

psi to about 50 psi. Preferably the pressure is about

40 psi. Suitable hydrogenation 25 catal ysts include

pal | adi um on carbon, platinum on carbon, and Raney

nickel. A preferred catalyst is 5% palladi um on

car bon 004/ Q46077 PCT/ / - , ;
Synt nalnd i & 1 difodib'of BRI P Ritea ot BP%rst concensing
bgonrousd of fareadY ih B-eteugsalanirie follbwedry 4ing \plogprenin situ, by the

3aiibasy B MBhtONTHd rdabtichOb |camBdl ol in the praseAsbEpalladium 1 acetate,
cat | reaction Is

tu, by the . | h . Th
ik'f’)lqubé‘axyé ﬂlf'°%P[?1'g‘$' %é’lafﬁ’ gg‘Z% é@’gtf%?‘%%é'f* Is%hﬂ?r\&m Il acetate,
t r i cyclncheefetrepérolsuimantthe gompmied obfamhula higindan i, Bdicaybexylic acid.

solvent. 5 In a prepaLiheesiBas detinichforcompound of
formula | is indan -

: -1, 3-dicarboxy]ic ac|id.  Detaile .

Descri pP§ BieSet vRRtion Rvides aﬁ“eﬁh%’yfaf @fg@?{wgi'?ﬂ?@ﬁt%-ﬂiﬁ"a%°xy"c acid
p ey itsd@xgivative® bbuackifgotd Sehepan i mrgthe first step of the process, a compound of
ac"“%ﬁ%‘aﬂ@ (rRERERINI EndGhoffid h R, G6Sdnke o} KatRcium 1 scstate
pHisradahexyinfosRitise @Nd adtase i A iater Miseihle selvette AXERMY e Hntermediate
3datriwanfaaiud 98 iislfbirﬂ!eﬁ, !i)dﬂlnbthﬁ)leﬂéceswmme applieatidnad heat) thé dinitrile of
acet 10 tri X i pe, i R .

et b fra € Byfikde 3 B BRBAARPRRRNL D B Db G dhuffe (1) i nox
dhysdregensted tsf the eerrasbendingzindan cerapauid Il biygrolygjs of & eanzroged of formula

WitiR thd @redaBitlel 6r34d Qfuedlis RSdtor BRE cdialybt Fdslies Mf the formation of the
clized to a conpound of fornula III.

formula IVa is C

Tﬁ'&%@%’lﬁ?‘i'%@?rﬁ%@&e dinitrile (111) is next

hydr ogenated to the correspondi ng i ndan conpound I1.
Hydrol ysis of a conpound of formula 11l in the
presence of an aqueous acid or base catal yst results
in the formation of the 15 dicarboxylic acid of
formula |I. WO 2004/ 046077 PCT/1B2003/ 005043 -4 Schene
I RCNR-CN + EtOCH=CHCN R2 X LR2 X CN | Va




IVR-CNRLCN ME[H RCNII RR CN hydrolysis |11
RCOOHR2 1 COOH wherein RL and R2 are sel ected
w0 pabepesodent |y from hydrogen, G -C5 al kyl, Cl1-ESI/1B2003/005043
al koxy, 5 trifluoronethyl, halogen, sulfonyl alkyl,
al kyl am no, am de, ester, aryl;:alkyl, heteroal kyl, and
aryl al koxy The di carboxylic aclds of the present
invention are useful internmediates in the synthesis
of certain aryl fused azapol ycyclic conpounds of the
formula R~V NR3 R W 20%@40%9077 PCT/ 1 B2003/ 005043
-5 wherein RL and R2 are sePetted i ndependently from
hydrogen, Cl1-C5 al kyl, C -C5 al koxy, triftuoronmethyl, —
hal qgen, sul fonyl al kyl, alkylam no,” amid
ar @\ al kyl , Ohet eroal kyl, and” aryl al koxy
' al kyl . Fhi s E®©CH=cHONed in
6,410,551 131, which is ingor
eference. 5 The indan -1, 3-dic
acRds disclosed herein are useful internefi
preparation of conmpounds of fornula V, ac
the reaction steps outlined in Schene 2. he proposed - IVa
procesg, whi ch provides an alternate path to conppunds
of formula V, is based wupon a reaction sequence
reported by Mazzocchi, P.H, J. Med. Chem Vol. P2,
no. 4, 455 (1979). 10 Scheme 2 RCOOH RL O R2
R2 O

R1 CN R1 CN
LB &
2
R* cn ! R CN
. 1
hydrolysis
1
R COOH
| A
P
2 |
R COOH

wherein R' and R? are selected independently from hydrogen, C;-Cs alkyl, C4-Cs alkoxy,
5 ftrifluoromethyl, halogen, sulfonyl alkyl, alkylamino, amide, ester, aryl-alkyl, heteroalkyl, and
arylatkoxy
The dicarboxylic acids of the present invention are useful intermediates in the
synthesis of certain aryl fused azapolycyclic compounds of the formula

R1



la 'RBNH2Z RR O LIAIH4 T1111IIN_R3 1111l _ RBRR2Z R2 O
VIb Referring to Scheme 2, the dicarboxylic acid
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anhydride by treatnent with acetic anhydride at 100C.
The anhydride having formula Il is converted to the
cyclic imde IlIl in concentrated NHAOH Next the imde
I1l is 15 reduced with lithiumalum nium hydride to
the cyclic anine of formula V. Exanples of specific
oungs_o
cOMBRae R 7 B, ol ResheBihu Fma P oFcPo e CrCs akomy
@EluorviﬂndﬂMeb@log@(rﬁ;ulfsn)&atkyh ellndaming-amidd, |ester, camp1aliyl, hateroalkyl, and

gﬁkow Gy Wh@:&ﬁx =5 is ~Co_AlElRdaRR- |8(d?s):|o§>eo5mt UM‘éBestates Patent No.
i_St -10-aza trlg%

TeaIRERLE b e hredfatehierai b rter
4- chor @h&-ridan f-1Bedicantmiyliz| aciis Gtisalbsed: hereiy Gired i€efd . idtern@8iates in the
7]

p gr%??r} (gf)%;ér)ng?’tgg%gfr fbrg"%%ﬁ géc g}r% re%ctlgn stepse%uglned in Scheme 2.
4 Tﬁﬁ PYOgOSEd (Progess. \t/mq:rbg;@\p HEEn 31Iter0=2e path to compounds of formula V, is based
] dipstes aealfion) seduénck réprted by\Aa2£¥ddHi B0 67/ Med. Chem. Vol. 22, no. 4, 455
P?T bE 2003/ 005043 -6 4-nethyl-1

aza ‘tricycl o[ 6.3.02, 7] dodeca-2(7), 3,5-triene;
4 fluoro-1 Scheme 2
0- az%t ricycl @b@@ 02, 7] dodeca-2(7), 3, ?iﬂ rien e;

'6 5 acceptabl e salts tgereof. 0]
Conmpounds of 10 Hula vV bind to neuronal nicotinic
acetyl choline specific receptor sites and are,usefulla
i n nmodul ating cholinergic function. Such conmpolinds are
useful in the treatment of inflammatory bowel ﬁfﬁﬂase
(including but not Iimted to ulcerative colitis,
pyoder ma gangrenosum and Crohn's disease), ir |table
bowel syndrome, spastic dystonia, chronic pain} 10
acute pain, celiac sprue, pouchitis, vasoconstriction,
angtety, panic disorder, depression, bi p%ar /o)

LIAH,
N—R’ = N—R

R? R2 o)
\ Ib

Referring to Scheme 2, the dicarboxylic acid having the formula | is cyclized to the
corresponding anhydride by treatment with acetic anhydride at 100°C. The anhydride having
formula Il is converted to the cyclic imide Iil in concentrated NH,OH. Next the imide Il is
reduced with lithium aluminium hydride to the cyclic amine of formula V.

Examples of specific compounds of the formula V are the following compounds:

4-ethynyl-5-chloro-1 O-aza-tricyclo[6.3.02'7]dodeca-2(7),3,5-triene;

3-trifluoromethyl-10-aza-tricyclo[6.3.0>"Jdodeca-2(7),3,5-triene;
4,5-bistrifluoromethyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene;
4-choro-5-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene;
4-amino-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene;
4-nitro-10-aza-tricyclo[6.3.0%"]dodeca-2(7),3,5-triene;
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cardiac arrythm as, gastric acid hypersecretion,
ul cers, pheochronocytons, proggpssive supr anucl ear
pal sy, chem cal dependencies and addictions (e cq,
dependenci es on, or addictions to nicotine (and/or
tobacco 15 products), al cohol, benzodi azepi nes,

o D b 00k 9L?c§o[é’50£?’a%§é&e%(,§l adaghe, migraine,

stroke, ira

obs es si4riiows Hrradiicyelolidd r]@l‘&eci trﬁ?@?c hosi s,

Hunt i ngﬁﬂfho‘iorﬁélwl e@azd-taéﬁlotees @N}ﬂkdﬂd&@&('@:i ghlﬂw ki nesi a,
ene

dysl bt
Oy RO RO Bl Y adg P I, prarmaceutcaty
petcedptapid safibthereoe epi | epsy, senile denentia of the

Al zhei r@fmp%uﬁdé%?fo(rﬁ@ v bRat&hdupal icothis ﬁmhsﬂ:ﬁ@)s ecific receptor sites
attention defl ng%/}%er activ

ol P ek TEmed P@rgwﬁw&“@ﬁrﬁ&mﬁ%@a@% {<p} e roatmento
V igflachmiatoey rbowhadlsmseu(umdmlnbyblac U@ptlramde ts alldemtlve colitis, pyoderma
(gﬁﬁﬁéﬁog% td?&n@‘:&s{ﬁg@e Clﬁ%%%dél yn&dfe b&asﬁlc d(ylgtorél:a chronic pain,

|stere via either 'the oral t'r ansder ma
t HcHa gaInt gedac speis: Qﬁ‘lc'at'spéﬁsewstr'?t'ﬁ? @&Hﬁ%aHa"'°§l§B'ld?rn6‘EP&?SS'°” bipolar
I ifisorter, mﬁrﬁnts@é;aldlserdewspgm Clag, sraydireshic Taterals dadroad (AIEJ, cognitive

O: ’func§ ﬁ@%h&n@{)h?/ %ul@rﬁd% %F@r )95 r ggesﬁ)]- h 85[—8’ a& Og@gﬂ{‘gs gastric acid

r dwesrspgretion muméutpmoqmom?gyt@mat @r%b?@ﬁwe 1%@nhﬁe%epalsy chemical

d aﬁéperﬂérﬂf B ra%b laMdidtioRs et Mdperdenkick Q)n a@cﬁdtjlct%ﬂg to ﬁ@tlﬁ@ {and/or tobacco
vari

W%‘fd‘”ﬂ@c éagglgf ?Vzod&aéwneaeg%rﬁ glrdtes OBIOI § r (Qcaie). lpﬁag%cﬁa migraine,
coirdiet | tawmafic tian sub[yedTBlbepmssnwe@amewjmm dilsphiér (OCD), psychosis,

g‘ﬂdnhr@wln@r cHoRddt Qarbife @%ﬂn@é@t ﬁ)@EHkﬂQSla Céﬂi@i‘éﬁé‘ sdﬁﬁ@ﬁh‘&{ fa, rAulti-infarct
osa evel

ntTOagFgreB cRg{IntHTe deﬁlaca)pp{}@isg Hrfc?l.lrg@p paﬂy’nz;\? ggfﬁgg?gpllepsy senile
d elemestial of trmmtheymd's tyvaAR)t Parkissare\diseasedPD) elterdisn o&ficitihyperactivity
depsng} gam%ﬂreﬁé@ss\’?ﬁ} t and condition of the
el

persons treat thei r .individual responses
Do sai dmeeabeaiuithe Y pcheltpliaseyiiply sGteptaole sats (hereafter
phie BEtve dbrinpaind$"peambeaddmiistecdtoge sithanttie bl trhstemf (d.gdhrough the

arbge b{g Sgtéﬁ?llntgHééapgub\ﬂ«ql‘nghre%tléF ar EFEIrHr rcatrblﬁgs 'ﬁar]sdermal and oral

nce osage | eve
t Wémrr@mon |aFrarprefersed. 1 Feesa FoPRAAISERIP. dRefé derigbly exdrpisistered in dosages

t harglr@@emlaubﬁo omid P Otl(b &bokt 1560 mg PeERy,Prdférhbly frabh @t 0.1 to about 300
Wi t

C oy 85Yn S50 ARAe o ARblos SAMIL AR etBATb o, fplifing upon
dithe eight jand gonsiisior plthe syhidet b@lraﬁsfe@taﬁcﬁnd aerpanicyler e of administration

t hheded hﬂH\X/e\fehﬁ dgérage le¥d) habis b tN@raﬁgm ewd@omam d&bout 10 mg per kg of
g)m ni s r ed al one

ST Pt smaet et P Bl el npypapless gy depencing
ampomﬂhe vkightst eoralition diiteeeryoneheingishied emtiheinindiddua|@sponses to said

2%4%(:9%9&7;3 Wi Hs! cﬁ?t%)t’%é) Qﬁ%ﬁg‘r}acetﬁlcm&ﬁlulgﬁntdhﬁégnaé'nh ¥he time period

t he active conmp ounds c¢an be adm nistered in a W
vé\nﬁ élt%yva(l)fiurmgf\m@p SHeh M@tlon is carried out. In some mstances dosage levels

below the lower limit of the aforesaid range may be more than adequate, while in other cases still
larger doses may be employed without causing any harmful side effects, provided that such
larger doses are first divided into several small doses for administration throughout the day.

The active compounds can be administered alone or in combination with

pharmaceutically acceptable carriers or diluents by any of the several routes previously indicated.
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| ozenges, troches, hard candi es, powders, sprays,
creans, salves, suppositories,_jellies, gels, pastes,
| otions, ointnents, aqueous 5 éuspen3|ons, i nj ectable
solutions, elixirs, syrups, and the Iike. Such
carriers include solid diluents or fillers, sterile

a var | OU c._organi .
" SRR By live YD 20 Be il SR BEY Ve el o cosece
S Lﬁrm&vkﬁ-gé tﬁwvéqmméh@ﬂ with Viarieuspharthaceuticaljy aeseptble inkg carriers in the

AGdrinVEr tabIBBPeApalss, Qiraﬁsdéfnﬁ‘a‘i’ %atchésn |o%&¢das d@&ﬁase ﬁaRf E.@nd@g powders
rom ab

concentration | evels ran

CSREE B Gy BPOGPRe. S PR BRSSO ey adueous
C snsp@nsiona, injectabds splutidns petigirspsyeups sgnd cbheshkmt&gh aaties include solid diluents
| Whriieat ik 38IRBLS me@QdanE \}a s nonﬁﬁ%&ﬁ %ﬁmé léﬁlpé?ﬁﬁsa‘?m%ddition oral

for oral adm nistration e co vor
c @pgmaﬁ%m%fzqr@qosm% &anpe ﬁ.étﬁt?lg sweFe@ﬂne% andieyfigyored. In general, the active
adompoudtis art pesent B sad dobageiort at dovRcenition Gvel FapGItIG florralyout 5.0% to

b%b&ﬂ?%?%b% prfered and may be diluted with a
veget abl e ol

F yl ene glycol. 15 The fol |l ow ng
ex arrpl 9" Lrab emisip reﬂ@a fabletst m@y sontaip < varfelyf gf ekriients, disintegrants,

| lbrigdtih@ bheps, andfileise AyOéous isDSpRASKRNE férQordliaiininistrit®n 76691 combined
|nvenH Exanple 1

| ai ne on
o éﬁ%ogﬁgﬁngarab%r g AeRts. | 2 fame dried
t hr ee- ot kasentdl ladroiistralidinl exdsoluition ef dhelattivel compeunatreay(k@. stifbly buffered

,an@maﬁbérﬂm led witRa %b@tabl@'o%frcdrémﬁﬁé/!}; %pﬁglh:‘ ne (0.328 g,

;dé Zd%' mm@ﬁé gwﬁéf@tr‘sgf%% ﬂrdfhgpvrp?sgooffﬁtasﬁhgONJS*fat'on and are not
adderided todimit 3@ sovpeef the clai@edingehtidawn to 0C, then added

slowy sodiun1tert-butoxideE&$¥ﬁg 19, 96.5 mol ) and
stirred for 1 hour at OC. [ t he addi ng funne

with a solution of 2-br sdsicaeonirile de (5. 06n ,
39mMmol )in a3lemedhakyireagieyed Miadk, alidd(pdllddiuni acdéte r(rmm‘m) g, 0.78 mmol)

a 0
ol elkoRb PRRITOISSaT U PR, il P M o nour. en
Stﬁdfi%%P at Ofrabimqifque TpE ead &trr@dffcwranaodlhcmam(é@nuteﬁémo@a depm to 0°C,

t hﬁerﬁ&id@& s CY,‘ dei@lnl teF?JbthoQ@é fo.41Pg, /6% mWoBnk &Pl ki H¥r at 0°C.

E therm c reaction occurr ed.
ie d“%ﬁf"i‘"i‘g M@e'éwm ?lSP'P?ﬂﬁ‘ ot pigmaberzenacyaNited (:8aY:; 3pgrmoD), 3-
t cettmy‘, acrylbhitrile @@t md rBovmenol) gl R ohMahijdfous OTHH. MAtdes .very slowly

an d&p?\gsegﬁé/\% J‘t%_&%&ﬂ% B%g&gﬁ% g{ylm&)% EMQ%?'?%% g@%g&&tu%&g{o minutes.
washed Hextpdiupeheagpiition in aﬂmé bajhtup 7ArC. a\d/djem tf@malutl%rﬁﬁcfdhe 45°C, an
Croffbrénic Px%&t’an BEcufgY! e\ﬁﬁ%dstﬂhlurﬁé QRén {ipea '\@%ntlh&&@q{egﬁg to 70°C.

the pH of th %ueous 1. Extracted

ag @&6%?3’3“?%%0 lete Vﬂ%lnﬁ "M'Ut%? Ceplgghdown to room temperature.
Added 75 ml of water and 75 ml of CH,CL,. Separated the organic layer and washed

the aqueous one with an additional 25ml of CH, Cl,. With an aqueous solution of HCI 5M,
lowered the pH of the aqueous layer to 1. Extracted the aqueous layer with 4x 30 ml of EtOAc
and washed the combined extraction with brine. Dried with MgSO4, filtered through Cellite
and concentrated under reduced pressure to give a brown solid (13.8g). Recrystallized from
MeOH to give a beige white powder (7.062 g, 54.5%).
Anal. Calcd for C4{HgN,: C, 79.44; H, 3.61; N, 16.85. Found C, 79.41; 3.61, N 16.60
'H NMR spectra analysis
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Recrystallized from MOH to give a beige white powder
(7.062 g, 54.5% . 35 Anal. Calgd for Cl1H6N2: C,
79.44; H 3.61; N, 16.85. Found C, 79.41; 3.61, N
16.60 'H NWR spectra anal ysis WO 2004/ 046077

PCT/ 1 B2003/ 005043 -8 Chem Shift Coupling

Mul tpliet-ty 7 Cgl’&ti oan S IIaLI 11 pphTcgnsStant riz
12|96 e gt 'Méﬁ;ﬁﬁeit ? M, Rhtgdration2 | b, Bssignation
7.43 sippgl et g B7 qqnﬁt@ritpiIZet - 2 a, a'| EXAWPLE

2 Imdanzsis3-d tTite_tm a parr oot ti[e e o
corntaij Agﬁg Pd ?x’lg{j;éo% wt) added 1 {5 00 g.30. 08 nr‘_rlm,! )
and 200788 5 OF“UEP@AC Purged with N2 2and 2 and 2P
hydrogengg €d mdg,ﬁg@ HY pressure of 40 1psi at RI. g
Wt hin 2 hour tha re ctiaoan wna ocpnnl ot o ol 2N

T T Ol VvV S \JUII’JI | N W LAY

solluti dh8inas 11 MYBPEY {rough Cel lite afd  cdncent rafed
under reduced pressure to gave a brown solid (5.63 g,

111. 2% . Recrystallized £ give a white pink
solid (2.56 g, 50.599%. %ed was concentrat ed

under reduced pressure| €solid was

E 8“537/?@5' b%%gtﬂagaité}mh@ P@ACV@O%fm)lGa&rdeml (620 $0B0.08 midl) and 200 mi
g 0 n

Pt Hig Puigs 74 b8 on PopbrlvoRoqietecp i R 8y g 6 b ot

H,Withirb 3 ; holtts, 1@, 18dction wammnwmt rhe aolajopswas fifeean tragighfGellite and

CauRlani e det Raldhcfédtp\‘es%ﬁ\%@c%%'a%mﬁﬁé’dhﬁl (543 @111 PR Recrystallized

C?r? %Ae%rlllt to IZ;||Zve7a vAvfl?lte p|r|1k so? d ?% 56 g, 25095’9% The filtrated was concentrated under

reduced pressure and the brown solid was recrystallized again to give a pink white solid
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Chem. Shift Multiplicity Coupling Integration Assignation

ppm constant Hz

7.49 multiplet - 2 b, b
7.43 multiplet - 2 aa
4.58 triplet 8.089 2 e e
2.9 doublet of 12.857 ) .

' triplets 8.502
EXAMPLE 3

Indan-1,3-dicarboxylic acid

in a round bottom flask, added 2 (1.50 g, 9.03 mmol) with glacial acetic acid(7.5ml)
and concentrated hydrochloric acid (7.5ml). Heated to 100°C. After 2 hours, the reaction was
cooled down to room temperature and diluted with 50 ml of water. The aqueous layer was
extracted with EtOAc (30, 2 x 20 ml). Extracted the organic layer with a saturated
bicarbonate solution (5 x 30 ml). Lowered the pH to 1 with HCI 5 M and exiracted with EtOAc
(30, 2x 20 ml). Washed with brine, dried and concentrated under reduced pressure to give a

yellow solid (1.23g, 66.1%). Suspened the yellow solid (1.23g) in 50 ml of hot xylene (98°C)
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process for the preparation of conpounds having the

wo cooad@77 C OH R R2 OOH wherein RL and R2 arBCT/IB2003/005043
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sel ected i ndependently from hydrogen, Cl-C5 al kyl,

Cl1- G5 al koxy, 5 trifluoronethy., halogen, sulfonyl

al kyl, al kylam no, am de, ester, aryl-alkyl,

het er oal kyl , and aryl al koxy conprising hydrolyzing a
conpound of formula R CNIlI R2 qCN in the presence
ORNQB ﬁgld or base catal yst. 10 wherein Rl and R2 are
e#et%ed |ndependently from hydrogen, C1-C5 alk

Cl- C5 dll- koxyA Progass far {ftsseRaratign of OOHQPWéHaV'%tP? Eﬂ’ﬁ)'l"a

al kyl, al kyl am no, am de, estepQOmryl -al kyl,
heteroalkyl and aryR Ikoxy The process according

ySt is an acid catal yst
' al aceti¢ acid and
Zasu o

15 conprising a m xturg
concentrated hydrochlo / 3. The process
according to claim1 wk gai d compound i s indan
-1,3- dicarboxylic acid. 4. T ocess according to
claiml wherein said conpound ofﬂgornula Il is

PraRaie R Byid Iréagt isBgctad amiapandastiyofont igdrbgenmd, s Rk, [C,-Cs alkoxy,

I It#iﬂuo%%ne%?tl,l\lhalogen, sulfonyl alkyl, alkylamino, amide, ester, aryl-alkyl, heteroalkyl, and

arylalkoxy
comprising hydrolyzing a compound of formula
R CN
Il
2
R
CN

in the presence of an acid or base catalyst.
wherein R' and R? are selected independently from hydrogen, C4-Cs alkyl, C4-Cs alkoxy,
trifluoromethyl, halogen, sulfonyl alkyl, alkylamino, amide, ester, aryl-alkyl, heteroalkyl, and

arylalkoxy

2. The process according to claim 1 wherein said catalyst is an acid catalyst
comprising a mixture of glacial acetic acid and concentrated hydrochloric acid.

3. The process according to claim 1 wherein said compound is indan ~1,3-
dicarboxylic acid.

4, The process according to claim 1 wherein said compound of formula Il is
prepared by reacting a compound of the formula

C

PO

2
N

with hydrogen in the presence of a hydrogenation catalyst, wherein R' and R® are

R

independently selected from hydrogen and C4-Cs alkyl, trifluoromethyl, halogen, sulfonyl alkyl,
alkylamino, amide, ester, aryl-alkyl, heteroalkyl, and arylalkoxy



wi th hydrogen in the presence of a hydrogenation
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trifluoronethyl, halogen, sulfonyl alkyl, alkylamno,
am de, ester, aryl-alkyl, hete{ oal kyl , and aryl al koxy
WD 2004/ 046077 PCT/ | B2003/ 005043 -11 5. The process
according to claim4, wherein said hydrogenation

catal yst is palladiunlon carbon. 6. The process of

claim4 whergin a conpou f formula
by reatting %8%%%‘&%?"8?9 F %a'?’ogur?meé 'rhsa'elirl‘yﬁr\?gg'ﬁﬁo'kcata'yﬁ s
5 palladiunBoreedtontyacryl onitrile in the presence of a

catal ys, comgl Jﬁbd’égs bf LIGHCh QRSN @@&ﬁ;ﬂﬂh&‘%f forak! IRSY PMabared by
I acet at e, a base in a water m sci bl e OrganIC

sd?@%ﬂﬁacﬂﬂﬁ¥@?ﬂﬁﬁi°gﬂﬁaR2 are independent!ly sel ected
from hydr ogen, Ca-Cﬁgalkyl al koxy,
trifluoronethyl, halogen onyl al kyl, al kyl am no,

am de, ester, aryl-a ret'er oal kyl , %@ and
fromthe group ' tonsisting of
fodi e, 7. The process according

aryl al koxy and X se
chlori ne, brom ne,
to claim®6 wherein §ﬁ d base is sodiumt- butOX|de 8.

The process according to claim6 wherein sai .
i BE SPEOSBPYEIS © e GroSaRFUPR GRANT SPIHES SRgtgiwiphosphine
aqetiditinm ) atetate,| zai mnbase nfaevatdr miscibledorggnilr sotyentat | on

cat al ys\khe’reﬁn E?{%an&@{zpé?‘le ll%hﬁ%ﬁ’%%cﬁ%nﬁonig drdy C1-Cs aIkyI C-Cs

process accord I nNg to clai erein said Y
a Pspxp tiflyprgmethyl, h%@e@augwf 3lgtnaliiamine aipde: @ﬁ'@r PRy dﬁteroa'ky'
GrandrylalkoRy ahd JabderdddiRm the gaup! Ban3Kag0uf ichlerinel brommineg ar iodine.

hydr oxi '/de aﬂ% p? ctegsséc'cc&g]ng\/odglé) & G%ereln said base is sodium t-butoxide.

8. The process according to claim 6 wherein said water miscible solvent is
tetrahydrofuran.
9. The process according to claim 5, wherein said hydrogenation catalyst is 5%

palladium on carbon. ‘

10. The process according to claim 1, wherein said catalyst is a base catalyst
selected from the group consisting of Group | metal alkoxides, sodium hydroxide, lithium
hydroxide, and potassium hydroxide.



