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Background of the Invention The present invention
provi des a process for prepar[ng a pure cis isoner
froma 5 mxture of cis-trans isonmers of substituted
benzyl i dene am nes. Substituted benzylidene am nes of
this invention, nore specifically defined by fornula
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wiRbYal{aRieproducicThe PSRy invgpfipn grovidgs i, aYigriate And,aigie it method for
opttabizhihy therrsterarchemisisubst i tuted by C1.5 al kyl, C1-5
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conprising the steps of a. dispersing a mxture of cis
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said solvent than said trans iﬁoner; 25 b. heating

said dispersion to conplete iésolve said trans

i somer and di ssol ve © oby weight of the cis

i soner; c. maintaining ting stepjto allow

i nterconversion of saild i ans

Ar

wherein R is Cy5 alkyl and Ar is phenyl or naphthyl optionally mono-or di-substituted by C45
alkyl, C,.5 alkoxy, halogen, trifluoromethyl, ester, or amido; comprising the steps of

a. dispersing a mixture of cis and trans isomers of formula I in an inert solvent in
which said cis isomer is substantially less soluble in said solvent than said trans isomer;

b. heating said dispersion to completely dissolve said trans isomer and dissolve

at least 10% by weight of the cis isomer;

c. maintaining said heating step to allow interconversion of said cis and trans
isomers;

d. cooling said mixture thereby crystallizing the cis isomer; and

e. separating said crystaliine cis isomer from said solvent.

The method involves a sequence of steps starting with a dispersion of the isomer

mixture in a selected solvent in which the cis isomer has lower solubility than the trans



isomers; d. cooling said mxture thereby crystallizing
the cis isoner; and 30 e. separating said crystalline
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sequence of steps starting with a dispersion of the

isomer mxture in a selected zc,ol vent in which the cis

i soner has lower solubility than the trans WD

2004/ 043908 PCT/ 1 B2003/ 004953 -2 isomer. The initial

di spersion is then heated and maintained at a suitable
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during the heating step. 10 Upon
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Mggekur e of cis and trans isonmers in step (a) above is
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r adtioof icis to HONHOf, abdst LA talsbeuts®t6Pe nh @ pieferredh embodiment the ratio is

Wapeh, the trans isonmers dissolve conpletel y at a

t enper at of about 30C.. The cjs . soner
ol von BUiel, POyl B e W 1B 108 Bacisrs disghve, Cimbitel at 2
t eemeradre otalolit 3050UThG 6 isomealiothe sdDEsolBunt pabipitates as a crystalline

S%'}é’%g%%%"%%t‘ﬁg%%wﬁoﬁé %rg&_rr}gog;r oup consisting of an

alc m xture of al cohols

havi ng Sp@ﬁb}ﬂﬁog'epis @rg selpsigd gow]ﬂp(q 9P eansigting ohan ageho! havmg formula
alRtoRh 04 mixalre of2Zdlcohols Mgy ointth RIGH) anakbefixturete beé or Rareiakcohols of

Cherle &My ThE BEELAI GO SEL Rt 1o methyl al conol

Cis-trans isonmers in a
sol ventThe P'ﬁ*@"ﬁﬂ ﬁQlYﬁné'SIn?th’YbQi‘FO@ﬁl to a tenperature of

about é@er(augpersa@% mikRfe &Qﬂs-tfmb I%bﬂbl@fhda E6Wend ttﬁzﬁmlxwe ©fheated to
r ef er abl he m xture is

at | east 4&? (g ¥ a ol
2 BT BOOK Q50 SO Y S EIENAeS 16 3 giod obgh s hours.
2$>r@érakabmétm&tudeoy héated 18 altB@pdiaiite of bBgut 40 P@ tarabolLiti43°C ®Br a period
},ch to cool slowy, thereby causing the Iess
5H'e CI “Ci somer to separate as a crystalline solid.
Gener aln fhe nexe sigpxtharreixtiure ig ipwetl toocapl slowlyp thergbyiragaudifg the less

akebie @ lédﬁwe@k@@ WpartCa® ¥ aFysRilliRe kbiRd Génerdlp Uhe FctleW &doled to a
pr‘ceerrﬁpeerraatt?"le%f about 0°C to about 35°C over a period of about 96 hours; preferably the
mixture is cooled to about 25°C over a period of about 72 hours.
Finally the mixture is cooled to a temperature of about 0°C to about 5°C for a period
of about 1 hour. At this stage, the solids are comprised of pure cis isomers.
Referring to formula I, both carbon atom C, and carbon atom C, are asymmetric
carbon atoms and each create a stereocenter in molecule |.
Compounds of formula | contain two pairs of enantiomers. Between the two pairs,
the enantiomers are diastereoisomeric and are generally expected to have different physical

properties such as solubility in typical solvents.



m xture is cooled to about 25C over a period of about
72 hours. 30 Finally the mxture is cooled to a

wao eopesogir e of about OC to about 5C for a perP@OIB2003/004953
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about 1 hour. At this stage, the solids are conprised
of pure cis isoners. Referring,to formula I, both
carbon atom C1 and carbon atom C2 are asymetric
carbon atons and each create a stereocenter in

nol ecul e |I. Cbnpounds of formula | contain two pairs
of enanlihl O 2Rq t%ﬁ Qte thtev\ﬁ)reé)e%lc S{entloﬁ reFepqo t?e configurational
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eiﬁé%ﬁ@ﬂpP%h%@v%gﬁﬂﬁ?@ﬂ%ﬁ@WbmW@KEéhan%ﬁopert|es such
as sol ubk liritdryorivérsio Bi &@énd&@\'ny RBi8rs ofRe %%éﬁt@%ﬁ@ﬁ is accounted for

B2003/.0049
oL TSTERGRAL T BAeIED spmRnt MU P AP o Aol Tho': schia
r seeppn eteshis formed byeondi deayaggra i Gaartionetaar.y Prefarailyp bom cleavage
CZak@Q glagel?t tﬂ_ﬁé Hrbtoﬁé Wﬂ&gw g hr%ﬂ)ncﬁ@ éébéa@g qjea(nhggsfesona%ce stabilized

i Somers o present 1nvention i s accounte

t 1v@r bﬁ?'@é@rﬁze RBIPFOQ“?tIOaﬁB'FTIer'%ﬁﬁ thedrapsitiendstatp bagk ietp ethes ”@23'5 or trans

cagoben is achiral. The C2 achiral 5 carbon atomis

f or med vage h rbo

br e or Ay S SRR Eadhs b Saube S8 R0RoRRET Ly e pasagee of an
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present nmethod a m xture of |sonprs isinitially

di spersed in an inert soIX?p nd then partially or
conpl etely dissolved with on of heat. An
equilibriumis establi be en t he di ssol ved

i somers which are interdonvertill e e through an achira
25 stereocenter. ugh . propey ch0|ce of solvent and
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Stereochemical terms as found in the specification and claims herein are defined as

foliows:



conditions, the isonmer mxture is conpletely converted
to the cis configuration. H C2 ~ N2 CH3 ~ 2 2
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as found in the specification and clains herein are

defined as foll ows: WO 2004/ 043908 PCT/|1B2003/ 004953

-4 An asymmetric atomis an atomthat is bonded to

four different atoms or groups. The |ocation of an
asymmetric atomis called a chi raI center or

st ereocgnt er [

chi r ot A EPBRE erlR of Filytpay BN Bed b AR RLABRE Sr groups. e
CHpgation nbbre @sineseteie etomnatcalleﬂbﬁmhlﬁlcelvw't br sterepeentdr @hdra molecule
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angenment atons I n space. Enanti oners are
st%?@%‘?%f%r%ev\bﬁ?rﬁ‘ﬁs dpa AR QP iRaljesa%Anoemen Bt fpigms in space.
arEhaaTdBnantare Stepeidonpas abick . ard MiRbe IrRayEer & edod other and are not

rg&?np%%%)‘?er SDlgsqgr%orﬁérg Flaogterg&é({rr%rrs hg?gg ?‘lotor['urrglalmges of each other.
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sane_si de I, or opposi te rans). of a -

;S erohesis ik (e 0 SPERR sBher o iaroR{ gerianing two
asasymeeiric carber doms, deorierenthplanagfreiedntheouph betk apymuedie aoms.

thr ough: s DRy ETRLd ireveRitftdTBohalfgd %?rén%aﬁlagt@réoﬁoﬁwae into another
reversi bl e change of one diastereoi soner into anot her
151139{5RAS9MED| soner. Conversion is the non-reversible

change @dnversien itties rebirengile tiangmaitone sterebisombreto pnasernt

I nvent 'Iﬁnthggﬁ S%H %&Mfoﬁ tﬂg sItrngtarcél E‘feﬂ'l%dcig rﬁmrdstréréoggﬁwérs relate to

rel ate uration aroun St ereocent er
| geafivErtign afeﬂn%fha siereopentery [oRgihat Ct 20g Se it frERHia |y Spteﬁ'éca"y, the cis
c | aﬁs\d traﬂéjcdnfl@maloﬁ QBEdriped iadréi@ Feldlesto thddgatid eslationsHig b&tivesh the C,-Ar

e a el ati onship between the Cl-Ar 20 bond
oy BB okl B

Orid. In the initial step of the
pr esentln itreviaitiali bep efribe Rregent irveption; the miture jof isgnefselp slisgersed in a

| Nsof¥ent in which the cis isomer has lower solubility than the frans isomers.

Heat is applied to the dispersion over an extended period in order to dissolve all of
the trans isomer and at least a portion of the cis isomer. A solution equilibrium of cis and
trans isomers is established which initially has a ratio of about 1:1. During the heating period
the cis and trans isomers interconvert and the solution equilibrium shifts resulting in a cis to
trans ratio of about 4:1 to about 3:1. In a preferred embodiment the equilibrium ratio of the
cis to trans isomer in solution is 3:1.

During the cooling step, the more crystalline, less soluble cis isomer is precipitated
from solution. The 3:1 equilibrium ratio in the solution is reestablished through further
interconversion of the trans to the cis isomer. The process of slow cooling is continued until
the solids are substantially all cis isomer.

The interconversion of the cis and trans isomers occurs via a planar transition
compound which is formed by the cleavage of a bond at C,. In general, the formation of
intermediate transition compounds is favored by stabilizing resonance structures.

In a preferred embodiment of the present invention, bond cleavage occurs between
the C, carbon atom and the hydrogen atom to which it is attached resulting in detachment of



solvent in which the cis isoner has | ower solubility
than the trans isoners. Heat is applied to the
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di ssolve all of the trans isoner and at |east a

portion of the cis isonmer. A sguti on equilibrium of

cis and 25 trans isoners is established which

initially has a ratio of about 1:1. During the heating
period the cis and trans isoners interconvert and t he
solution equilibriumshifts resulting in a cis

tr arﬁ’§°t?ra€"|' é) apf thepermveraion of feabrofarbos: gromigo p B'P%?re?‘f“@a' carbanion
enbadigrestesdraaceeuttliebrgum ratio of the cis to trans

isomer in solution is 3:1. During the cooli ng step,

the nore crystalline,—|ess soluble[cC CISIS i1s®
preci pitatle 0O from tion. Tha H um
ratio in the INID S reestablls n@@further
i nt erconvelr si on g the|trans to the ci s iS50 The
process of| sl ow clool i ng i$cofMinugd unt|| | the solids
are substantial yall ¢is isoner. [The erconyer si on
of the cis| an tr'a rL oners occurp i a a\) nar
transition conpq.rn ich is formgd by fhe cl eavagé?
of a bond eral, the fbemation of —35

intermedi ate transition conpounds is favored by
st abi | i Resuparcessatiliaation sdctardibgltee ormiia lFafavorsftlaxr foedlation of the planar

e"&%@'én”%” tl'hg remobg oP {hgﬁ t(gm Q %{,8 §Eotoqn-'l$ %%{Lﬁc %3}4 %g)ﬁw is facilitated by

occurs etmeen car om an
at theneighbhing hitrd grop makmsatbls@d exfeesrmﬁlst labilg hiydfom%@hne nt

of VO 20 %m%gﬁ’@—l% h&&%&é&%ﬁé%mm&s @el@il@ir%ﬂth(el'ﬁérconversmn

and t he conversi on om|

o S ers BT U A TG LT s e carbon atom Ca'
st thacttansiben dtafe IRH Eeccally, rqprdiid2tiaNab C, Cedelts- irCeitl@®r Ar cis or trans

Q @gatl&‘usll'uplbet\n}gek'tﬂé' nit eg? aa@@ear%ttﬁ@érlyl' %&Ip'a@& a’ﬁ%od'éjérﬂgrans isomers

favors ornatlon | anar
CanH HrIere efpdn 2 é?H\?alqub”f"ﬁé‘s ilustradity "&§°’ﬁ‘ﬂ_§ br ot on He
at t he GEneallypina hadtgistep of d@i prédent iecknbiyh takdweplace at a temperature of

Q{JP% bgcg agc;uﬁ 5@’0%9 %@&J‘fgr 5 ‘E\nérﬁ)d%? aﬁéagt grﬁ%k Jhe cooling step

rogen atom shing to be

t he@ﬁsﬁ at taﬁempeﬁa/tér@t% 2oy &G éx/@oovhwctower 3 H‘Pf@ﬂ&fwﬁb@ﬁ §Pdaurs. Ina
of pﬁeféﬂ@@re&bbdimbrﬁ%pra@ﬁélléﬁta@@z i© FavBied Ghe e G conflguratlon and so the

{ SRR e, Bhesa e b e R P BRI el e Spgstens is

r esaintagied when thheelutipnds Ieldat ot terapesathi@ abelita0i°O s &dqut 45 °C for a period
ber‘"ﬁﬂQasE BEoudi7t ﬁé&rsgér%ufﬁe Aot né‘g%tr‘lw t@ﬁé‘ﬁo\" THE QMf&w%t is next cooled

cis and trans | sonmers erefore exi st

a Bfoe[ﬂbiyoiﬁOf@:q?& G tor A 88 °Cl fougtredpe @f iBhouSciRehgairs and then cooled

preferably from 35 °C to about 30 °Cfor a period of about 4 hours. Cooling continues
preferably from 30 °C to about to 25 °C for a period of about 48 hours. Finally, the mixture is
cooled to about 0 °C to 5 °C for a period of about 1 hr. At this point the solids have been

completely converted to the cis configuration.



Generally, the heating step of the present invention
takes place at a tenperature of about 40C to about
wG2@4am908mai Nt ai ned for a period of at |east 4rP¢IDIB2903/004953
The cooling step occurs at a tenperature of about 0OC
to about 35C over a period of about 96 hours. In a 15
preferred enbodi ment reprotonatf-on at C2 is favored
for the cis configuration and so the solution
equi li brium concentration of cis/trans is 3: 1.
Preferably the 3:1 ratio of cis/trans is maintained
when the solution is held atS@EMEberature about 40 C
to about 45 C for a per sgdt,oncgfqumr.uhe@me about 7 hours
and the solvent is thyl _alcohol . T mlaﬁture IS next
cooled preferably ?&éﬁ%@éﬁéﬁ&?ﬂ%@u for a
peri od of about 10 hours and then cool ed 20 pref erably
from35 C to about 30 Cfor a period of about hours
Cool i ng conti nues ‘Q& rabl from30 Cto af
ab

t t
C for a period of 98 hours. Final I}\ gﬁe\%ture

Is qool ed—+to-about O Cto 5-@—f—eapaper|o I
hr. & this point the |IdS have been cgseteky——— trans
conysmaéred to the cis do gur ati on. QO/Oi égQOS isomer
PCT/ 1 B2003/ 004953 -6 Cﬁé Sol ut| on Eq i1 1brium of

the Cs and Trans | soners of For nmu
5\ C, N2 m € eor]\ROémqis q>f formu@ l@oEppsieaq%ubs |tgtggr€, ang cgmqr lg&ng carbon atom
I S@EdndScafthon @tﬁﬂfpoymre@f Cﬁ 0$ | asyhnn@olepedrisa atom with single bond

S“'%g cthlé%tgqo %fﬁ@%%t &%@R&ﬁé ”ﬁue%‘%@o%(huéﬂt?ﬁ?e @il %F(;-N =GH-Ar, and C,

on a
wi Caisgisegng agmetne@aramﬁmwgh f'?ﬂ'ﬂ mdfaﬁte‘r*mwts o+, -NOz, Crand

su b@}tl-lz)gd;'(@ﬂﬁe%R ﬂ&@ordmété@%fabﬁéﬂ@@&f&nﬂfaﬁprmblpals el kr}:;/vn to those skilled in

0 at TS TR o S AT oo oat o 2 B eka] Sregisomers ot
- ( EZpaigy Ve C2Rpovisls of d)rmglaﬂoccn;\gaﬂragzi prsﬁgtgaregtsgmef,sala b, ¢ and d as
D“réHFés%ﬁijeéby\ﬁEureHnom to those skilled in 10 the art,

conmpounds wth n asymetric 9'&%@613“9 conprised of a
nunber of stereoi soners not ing 2". Conpounds

of formula 1 o ain 22 or 4 stereoisoner@Mea, b, c

and d asMe esentef by Figure 1. M 1 MeOHOMe H
MeO OMe H R IC2 N0O2 ~H, --Ar /G '
R C3*NO, C~NO,
C—Ar
/(H: Ar /H
ArCH=N ArCH=N
]a lb

OMe OMe
|
R C3"NO R C:NO,
C—Ar "
/H /ﬁ Ar
ArCH=N ArCH=N



ArCH=N ArCH=N la |Ib Ow OV MO :) HMO0O H R CN®2 2
RGCGN2 /HA /C'"Ar AACH=N ArCH=N Ic Id WO

wWQOm4/0098908 PCT/ |1 B2003/ 004953 -7 Conpounds | BCT/B20eB/004953
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have the sane nol ecular fornmula (i.e. each consists of
the same substituents on C, and C2 but all 4 differ
in the arrangenent of substituéents on C, and C2.
Compounds represented by formula la and Ib are a pair
of enantionmers wherein each conpound is the
mrror-jimge of the othr and ere
non- sup€?y 8 Ig|i!d haxe ﬁ%ﬁwmgcﬁlirf%(ﬁ’d'%l blefﬁ‘éh %{’nS'StS of the same
s esubsiiugpisi an Gfane GabttiabArgiffer interagamgeseotof sargtitvantd on € and Co.

the m ré&ﬁpouhﬁ@gﬁreg’%\tédrb? fﬂFnk]%rla %%‘Mbeé il bf 'eﬁarﬁieiqerls(\*vherem each

are non-super |l nposa e conpounds represent ed
£ CRORPARY '8 o OE M08 O e et P61 REECED 25 'léar@woatsr-ié?”mmsab'e
anCorago@ndd e bed laraee 4lsashdpRaif semBsrhears whéminleath gompound is the mirror-

COPRGURS: 4o AT whihpn! Cad aleion shrkBoa, 10 ar e

er eoi some I'SOmer's o narily have
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|
As disclosed in WO01/77100 compounds of formula |, in the form of a mixture of cis
and trans isomers including the racemate, are useful intermediates in the synthesis of certain
cis enriched benzamide piperidine compounds which exhibit pharmaceutical activity in the
treatment and prevention of central nervous system disorders. A representative benzamide

piperidine compound is the compound having formula VL.



CH 1:1 cis/trans nitrophenyl I As disclosed in
W)01177100 conpounds of formula I, in the formof a

worooss®onf cis and trans isonmers includi ng tPer/1B2003/004953

racemate, are useful internmediates in the synthesis of
certain cis enriched benzan de piperidine conmpounds
whi ch exhi bit pharnmaceuti cal acti vi ty in the 25
treatnment and prevention of central nervous system

di sorders. A representative benzam de piperidine
conmpound i s the conpound having formula VI. WO

2004/ 043908 PCT/1B2003/ 0049534 -8 3, MH “/Ar'  Me N
H 10 VI wherein the phenyd~su I tuefit” on pi peri di ne
[ ' ituent on ring atom3

are in the cis configmet i ?\ in the alkyl
group on ring atom®6 is i tra onfiguration to
t he phenyl group on atom 2, and Ar sel ected from

nono- or disubstituted 5 aryl or h roaryl. Exanples
of specific conpounds of the fornula VI are the
foll ow ng conpounds:
7-[(6-1sobutyl -2-phenyl - pi peri di n- 3-yl a\ﬁi no) - met hyl ] -6
- mehereRythe pineyhsubstByeht din hipenidine rihgHtquii2raplditine @minnepbstituent on ring
6- M%Wér)é |r3fhgpc¥srl‘)6hf' gii_iritlgrﬁa%@él%%eggg/pgrl)ufbrpﬁr{d &om 6 is in the trans

i n-3-yl am no) -

t ef?%ﬁlﬁs‘fa?% '3 t%zp&ew @roaa B ﬁ%mh? PAP AY HaPelprierl e mopa: or disubstituted

5 - ( 3ryDdrimetelroalym no- et hyl ) - phenyl pi peridin-3-yl]-(2-m
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(21'\/?2 ﬁ% é”%;l f'@?éﬁﬁ& ﬂsyffé’.@beﬂl%@iﬁ-ls-ylamino)-methyl}-1,1a,3,7b-

10 pi ppaehydra3-8zaygyplopiapaiainaphthalen-2-one;

15

20

25

30

7 {[1- ([1@%&hyl§mlﬁb-étﬂ9lﬁﬁ }Shénylzp [R-:I?lﬁiﬂ}él-yd]R.Q-Pr?e‘iﬂoqg-g-'trﬁlhéfrjoﬁl@?hoxy-
E%HQE ﬁ’z one hoxy-1- met hydr o-

6- Met hogyeBroret imethyB7- [(zﬁhmwc;dhy&epmhtamqgemiadgnarmiae)ynethyn-

| aﬁh'&% WJIII']OTT:II'Z J)n 3, 7b- 20

tetrahydro- 3-aza-cyc opr opal a] napht hal en-2-one
(2-Methoxy-5 -trlﬂuoromethoxy—benzyl) -(1-[1,2,4]oxadiazol-3- ylmethyl -2-phenyl-

piperidin-3-yl)-amine;

7-{[1-(Imidazol-1-yl-acetyl)-2-phenyl-piperidin-3-ylamino]-methyl}-6-methoxy-1-
methyl-3,4-dihydro-1H-quinolin-2-one;

6-Methoxy-3-methyl-5-[(6-methyl-2-phenyl-piperidin-3-ylamino)-methyl}-1,1a,3,7b-
tetrahydro-3-aza-cyclopropala]naphthalen-2-one;

6-Methoxy-1-methyl-7-[6-ethyl-2-phenyl-pipidin-3-ylamino)-methyl]-3,4,-,dihydro-1H-
1, 1a, 3, 7b-terahydro-3-aza-cydopropa[a]naphthalen-2-one;

6-Methoxy-1-methyl, 3,3-cyclopropyl-7-[6-ethyl-2-phenyl-piperidine-3-ylamino)-
methyl]-1,3 dihydro-indol-2-one;

5-[(6-Ethyl-2-phenyl-piperidin-3-ylamino)-methyl]-6-methoxy-3-methyl-1,1a,3,7b-
tetrahydro-3-aza-cyclopropa[a]naphthalen-2-one.

and pharmaceutically acceptable salts thereof.

According to the above cited reference, when a mixture of racemic diastereomers of
formula | is an intermediate to VI, a stereoselective reduction in a subsequent step leads to

cis enriched VI as illustrated in Scheme 3.
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According to Scheme 3, compounds of formula | are converted to the cyclic imine Il
followed by reduction to the substituted piperidine 1V with a hydrogen source such as lithium
aluminum hydride in the presence of a Lewis acid such as trimethylaluminum at about -78°C.
In the resuiting piperidine 1V, the ethyl group at the 6 position of the ring is desirably trans to
the aryl group at position 2. Compounds of formula IV are converted to the oxime at the 3-
position which is then stereospecifically reduced with hydrogen and Raney nickel to give the
cis enriched configuration with respect to the Ar group on position 2. The cis configuration is
retained through the final steps to the cis enriched compounds of formula VI. This route
which employs the 1:1 mixture of cis/trans isomers of the formula | has the serious drawback
of requiring multiple steps and purifications with accompanying yield loss to obtain
compounds of the formula VI. The present inventors have recognized the need to produce
pure cis isomers of the formula V, which in turn provides compounds of the formula VI with

the desired stereochemistry, by a more direct, less costly method. The pure isomer of
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In a preferred embodiment of the invention the compound of formula I is benzylidene-

(5,5-dimethoxy-2-nitro-1-phenyl-heptyl)-amine.
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30  concentration levels ranging from about 5.0% to about 70% by weight.

For oral administration, tablets containing various excipients such as microcrystalline
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be
employed along with various disintegrants such as starch (and preferably corn, potato or
tapioca starch), alginic acid and certain complex silicates, together with granulation binders

35 like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting

purposes. Solid compositions of a similar type may also be employed as fillers in gelatin
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described by D G Payan et al., as reported in the

The Journal of | nmunol ogy, 1333 3260 (1984). This
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a1 oved o TRE B B AA b ond s SEpes ] i B Hycersooa
t eowevest et thy invention it nab imiedt to tFsBCRit detaitssof(treseswsakelds. Melting
' ronntslaré’ RRby&dkdly | PRAN ﬁ\ﬁ:lefaprma%netie%%?l)ance'\%@@@ﬁ NMR and "C

bi'nd |n is defined as the radloact|V|§ ? %

t HE'cl5R'e @éﬂf&%'c gPSopange WCra HEEe fMepPips %r%’ %'P%chu P‘H?rBCh"’mf‘“m

t L(bBSIs)indm a@y0Dest ARBOEGD} iandi pebksmisitiond dratexpnessedumtpents per million
&%ﬁ&é frg rtéﬁé"r%th\gllgll Wgr(‘ggé)eslth@ eé\pghag% %r@ %@ﬁot&pgs follows: s,

r eol somer und
blsmgieﬁgd zﬂP*ﬁh"ﬁi t {ripletiet Syprsd rasmmp'etop biead east 600 nM
The activity of the conmpounds of fornula VI against
general i zed anxi ety disor dqg;r aefuo?? det ermi ned by
i nhibition of GR73632-i ndu Ippi ng test in gerbils.
More specifically, gerbi |Ssnitea-kexeys3s-pp®4/ 043908

ch / 1 BZ@%’MtBQé&%&mm rehdxiaa it Myona@eaﬂ fe?z%esrg@ o rhrhone@ f@équw) was
an eXx 0
( ﬁéée‘pg’ ?)Féh‘t“arg &"&H‘W‘ E?tgrp&@?% én?r?ﬂ" {F%" 2t Sitromethane

| qies aiL, ee:nmmot; [Besgiuiv) ia NMeCtb (39anig e vmeaﬂl-&omnsTenetrembt:m Bixture was

ebne\lfvgrvn\!\e Qdfﬁgéf {)? %egtf(eqclpe\é \:Wheh \’f%%ﬂa‘?%bt r‘\ﬂ_}dn rﬂunﬁl%hlorlde solution

antagonl S
i r(p@(tmemnd dieanbéxtrected yntimdg;blg@methage (3%435 60 lkely)- The comblned organics

' rw’ér?/ Eﬂébﬁb\}ey s@d’lgn @Igﬁélté gs&@nﬁ&écj 5RPREA %my@ahtdgdton@we % x 100 mL)
wrl g LB dR oM BareE G R ofibdy Dot iRt sone o

Agletermipsdiby 'H N¥Rwas found that the conmpounds  of
formul a’H\ﬂ%ﬁ Bcffh s tAQon féaHé)CEhé! EHWW%Y@' e 2.32 (m, 2H),

subst ance particu y goo CtIVIt agai nst

di st @ers), \Qﬁg?ﬁt 3"die’0'r7e%§‘§)d side effects. The present
invention is illustrated byrégaeatib®bl owm ng exanples. It

wi Il be understood, 10 E’n rov’%rtan_‘l_%t the invention is

not limted to the speci 5f these exanpl es.

Mel t i noA sqhdiontobsagium metboridedn Me@H iPpdred to a aeleosaf I-hexen-3-one and

MEGASditfant 65 MRBACK -SPeCHiR rbadio\MRluré@ Rihdm (rarmfdCth €8d°C for 1.5 h,

megneti ¢ resonance spectra were measured for sol utions
i rugathed r Wit 1B otadiaied (3BeeY™ ofniqife oPbpRoeteted with

andichiesriethdn@i tTh@rtS)mBrned ejahies aeddried operrsosnupesulfaﬁel doncamtrated and
( r ~The peak
ﬁgg% sécr(?p%wc’i] Frarg i o %H& Rﬂgbfﬁ%aé@ 7- hﬁr?@gptér;r h@ d,

doublet t, trlplet g, quartet; m nultlplet b,

br oad.



Preparation | 6-nitro-hexan-3-one A solution of

sodi um net hoxide in MeCH (4.6M 6.46 nL, 29.7 mol,
w@:2@8/0¢3908 v) was 20 added to a sol ution of et hpdT/IB2083/004953

ketone (11.78 ni, 119 nmmol, 1 equiv) and nitronet hane

(19.3 nm., 357 mmol, 3 equw) in MOH (30 nm., 3 vol) at

- 30C. The reaction mxture was 14t hen warned to -10C

for 1.5 h, quenched with half saturated anmoni um

chloride solution (100 nL), and then extracted with

di chl or onet hane (3X100 nli). The conbi ned organics

were dried over sodium sul f aEsamighcent rated and then

stripped from tokyemsideRexs,5 Bithtibixy-2- n% 1agHdn\Vpehilyif-ddbe

21 m) t ﬁ 8 C% Kérglgfonlﬁgmggcg ?@quhg)vgdmrgo %?—? 1 W eaw to a solution
( CoCEBltrodhexargPoret (13.9H, 93.726M@, 1—|zg|uw)2rozt6pr§parat@n|1 ip MeOH (28 mL, 2

56. Qolyiand tn%eﬁ@l drifbforthdte (284n112 \ol)) and hﬁe reSQul s(oiutlore’ﬁ‘as dtirred at room
30 7-nitro- tan-

(0]
& o RAB Ao b &éﬁm. S SMPRELARE KRfSG ¢ mol 5 sau) i
s oIMedHbfi2@fL) ardrenzaid@hyed BB AL, T61tmroote2 bauig was addedldnathe solution

- 3%I§| STI% étqétﬁﬁ m F%Jf’%ufo\ﬁer' a%o&t@ﬁ‘ou‘ﬁ@r lstéﬁ%eérgf E “ NMR the

saturated’ n| u
soISEi‘tdIso“i’\ere #hd 1t Rhre Rt Fisdrey b@\’f?zﬁ"l*f’e“?rﬁ%ﬂ'ﬁ‘@@ﬁ@f?{ﬁff@ pheny' heptyl)-
10Th%mhﬁﬁgbcﬂ6rg@éﬁ ®8n ﬁé&ecﬁétl@d’CQ‘MﬁTh STHé siéll'ﬂsswkiré al gs benzylidene-
an t hen st r rom:t e n .

Bt abe Ao BemyRrind 4 fie sttt 438t @ mixure of
PC’EISI@EO%# O49i83 Thelrzéac&‘noamb @obled to 35 °C and stirred overnight, then was

G \ it 2 2= Ni - & v - I
%0(9&{][% o Q%er Shu ??dgfﬁn%gﬂgggﬁx {(@%attl!(g 1%ft§'gﬁﬂ¥é§pe?n%%/ \:V&):ekend, the
0 @@ac@@mvprm@ cootdd do 0 GCa The prgtiay was tollected by filtration to afford 24.3 g

156- %é"/ﬂ)o Jf‘eﬁéﬁyl;ﬁeﬁ’@l\g Eﬂ-éﬂ%etﬂoﬂuz r%_’o ?pﬁé'ﬂﬂjheptgd Sk V with T Qm/ the cis

preparation S; andtrlme hy|
or tHGPREMSisEeqebgMigyy- 1 \PEﬁcj’d'”ga%Psﬁﬁ%s Jiieeq g able 1 bslow.
sol ultl ONHWMR @DICMBEXI8.2(s, 1A M72 (e TPo) A3suHE 8HRB.03QmMiHY, 4.65 (d, 1H,
A's t | L
cqdiv f%éa?ﬁ%%ﬂﬁ%ﬁ&?b‘éﬂzaf"zd@wﬁé%f%‘&*’é"* 75
191 mmmol, 2 equiv) was addedBExgmplate sol ution
20stirred G&Fn h&tSiiitohi6 BBIE isPdddE®to aaéd'h.@ibn @bﬂhﬁro ﬁe;ﬁéﬂ-‘#-‘éne from preparation

Cr St plgagiaﬁg F @eﬁ}ygﬂ'@&ormate 'aY% the resultlng so\uglon is s{lrred at room temperature
berﬁrzrﬁomienérS(oElt@ ofi amgtdniny aatate inoMdOid laed pendaleipyde)is adiled and the
amsglﬁtqn I? gtw(e@%ﬂdoﬁ'\ ?P(Fecl‘ %F&efgr {ﬁatl'ﬁéjregtztloﬁ(?s ﬁ'}eifl ﬂéatgéqat 40 °C for 7 h.

he solids were a enz dene-
( 5,THe déagtiarhigropoled ta 3% &C ang h@reyll avh@jshty theans geoled-pnel, &y for 4h, and

25t heméutyltcx fo@ﬁﬁerﬁﬁéré’[hres h\qmrrag mléirtaUﬁe%ké}fd th@lr@aeﬁ&dmtxfuam cooled to 0
I ONn_wWas

mat e ed

oveinT Ghirocka Foeie BLBABa & STogtPasayIEmedho-dghom 2 iro-tphenyt
fi roatyl)-gmine witb only thercpaiitabhergl stékédobemistry.r ri ng over the
weekend, the reaction m xt uF)(ga ry@g% cooled to 0 C. The

product was collected by fil to afford 24.3 g
Camphorsulfonic acid is added to a solution of 6-nitro-hexan-3-one from preparation

30 1in MeOH (28 mL, 2 vol) and trimethyl orthoformate, and the resulting solution is stirred at
room temperature for 30 min. A solution of ammonium acetate in MeOH and 4-
chlorobenzaldehyde is added and the solution is stirred at room temperature for 6 hours. The
reaction is then heated at 40 °C for 7 h. The reaction is cooled to 35 °C and stirred overnight,
then is cooled to 30 °C for 4h, and finally to room temperature. After stirring over a weekend,

35  the reaction mixture is cooled to 0 °C. The product is collected by filtration to afford (4-chloro-
benzylidene)-[1-(4-chloro-phenyl)-5,5-dimethoxy-2nitro-heptyl}-amine  with only the cis

nitrophenyl stereochemistry.



15 (669 of benzylidene- (5, 5-di net hoxy-2-nitro-1

phenyl - heptyl)-amne with only the cis nitrophenyl
wGer@reaoben stry. The precedi ng steps are sunmeCT/mB2d03/004953
Table 1 below. "H NWR (CDC13) 5 8.2 (s, 1H), 7.72 (m

Il H, 7.35 (m 8H), 5.03 (m 1H) 4.65 (d, 1H, J = 10
Hz), 3.04 (s, 3H), 2.98 (s,3H):™1.50 (m 4H), 1.42 (m
2H), 0.65 (t, 3H, J =7.5 Hz). Exanple 2 20

Canphorsul fonic acid is added to a solution of
7-nitro-heptan-4-one frompreparation 2 in MeOH and
trimethyl orthoformate and t®@MR%&4 ting solution is

sti rr ed Catnphweutfobie nped atasr @ddddorto 30 sviution Afsehitrbihexaned-one  from

amﬁF@Bhr‘éﬂ&r@Fﬁﬁ\@dﬁl drfd tYREHY Q%fé?ﬁ%aén%%@’ r‘(i, lﬂ@ ?ﬁm@rgls %ﬂped at room

solution is stirre roomte
Th éﬁ”ﬂF@aﬁéw &1 304nipn Srsohidion efoer%morutwn ecert@e IrVMﬁOH anf denzaldehyde was

5r eaGd!eldOdihdl tﬁe colofiedis tstired aGoamdteﬁlbéréfu@o@Yrﬁérﬁl Oifte, rehdliBM was then

It :H%ae (? ref élx f%gt4§f ‘Ig}e F??Otlﬂg\n%é?)leglt lgéﬂ%é) h rtrheé'l was cooled to 30 °C
r e&EtBH'taﬁndﬁlr)aﬂwtoeom tepupeladute fap 8Gh. After Stimdngpovedihe tweklkend, the reaction
c OHIME @/gs 966 efd'tJ> b [’é‘?dr qrﬁ e g{oﬁﬁ)c{t d coliecteﬁ bH ﬂltratlon to afford benzylidene-

benz hoxy -
oct( %l jilmgmo ‘WltrP‘H qyﬁmwhgqq@ agyinge mqhtopkyry}%}fﬁ,mltrophenyl stereochemistry.
10stereochem stry. Exanple 3 QQ@ﬁ@_j§ulfon|c aC|d i's

e T Ry o
or Pieeratiangd ia isogr.qgartoh@dte@gmyl iorfigpferolatet Arghthe sesgliting sawdioas stirred at

r OQﬂSh{ @H&Faﬁr@ I'gr f3grm%0 W BolutdnS& HhmBRiuRl 2D l'lé'ﬁpropanol and
t at or ogbenza e I's adde nd

© nBvE5fes f ricedrane o SQW'OPdaﬁﬁ'ffe@n%éPéP Jerapergfregir & hours. The
15 homastxonTMwenrlmmuuamm o foh@m.ha@hdé eshcidn wWés Eodiddl to7/35N°C and stirred

g\ﬁélﬁ@ﬁtthe(?ﬂ/\/éé oglggbe‘% F%r 4ihand%ngly§<% #?ta{nl Smﬁ%gﬁﬁlgo%l?ttef stirring over
t etheaveakandethe pdattion reikturerwas godedeio 0 Cwdbk prodyct 3ts tchilected by filtration
r epCtdighy 'Beﬁﬁﬂla&e (5, 5%%tt?&y§ tr%—&he-zrlﬂ %ﬁﬁg)oé#ﬁﬁé ufin only the cis

collected b tration to ord

beH‘EWWeB%ﬁ@geo[”f""(' #Ychl or o- phenyl) 5 5- di met hoxy-2nitro
20 - hept yl ] - am ne INFERCOGNVERSID OF i3S/ TRANS ORI RORE CIS
stereochem stry. WO 2004/ 0439%§ PCT/ | B2003/ 004953 -15
Example 4 Canphorsul foni ¢ aci was added to a sol ution

F 6- RROCESREIERS3- on|e from Sotéffaration || in MSOHUEKMN

T et hykia@inkedT OF matle, and TRgpd esul Tmg SOanﬁtrby%sdrﬁ‘ers and
irred at room tenperature for 30 mn. {A solution o

moni um acetate in MeOH and benzal dehydg was 5°&#

nd t he s®bririg on i s sftir kiztrand issro@satcempdr at disMrans isomers and
ver ni ghtg . le reactijon was % eated |at ref

-4 h. Theoreactlon S cooFrEa ﬁ?‘ner 0O Cfar 8 h,

ns cool e@5f® 30 C flor 8 h, and finally|to room

Lr} Xtéo];] errs

enper at Hﬂé%tuﬁgpf o n. ATcIs@Jorr%FéMénBStuoﬁ}é%f ‘”ecl!‘,\/?rgﬁ‘st‘l Bl‘ners and
he react} m xture was cooled to flor

Foduct i5"®6 lected by filtration to afford e”a”t'OmerS
enzyl i dene *C ratlo 3 1 cis/trans

nhanl haont AR nl v/

”Adbﬁﬁgwommmﬁo

o 5==¢hi II 2=fitrio—} || Ae He—-Y
he cis nldt ﬁ(%%henyl st er% 'E’ﬁéep%'ss' ?yer%% xamc)' yga%s SoMels and
10 hours enantiomers enantiomers

35 °C Initial ratio <3:1 cis/trans
Equilibrium ratio ~3:1

cis/trans

Cooling Additional Cis isomer and cis/trans isomers and




Camphor sul fonic acid was added to a sol ution of
6-ni tro-hexan-3-one from preparation 1 in isopropanol

wWa@r@4u3onet hyl
is stirred at
of anmoni um acetate in isopropanol
is added and the solution is st'frred at
tenperature for 6 hours.

ort hof or mat e,

and b
r
The 15 reaction

and the resul ti ngPGDIBRWOINV4953
roomtenperature for 30 mn.

A sol ution
enzal dehyde
oom

is then

heated at 40 C for 7 h. The reaction was cooled to 35

C

0
0
af

and stirred __overni

ht then was cool ed

to 30 C for

4h, arfRAGERY $TERD robm tenpet@iRPe. Afte

r stirr3QTION

er theawsgkend,
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ford

ng with only the cis
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col | ected by filtrat
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nitrophenyl stereoc
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ci
K
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el

s/trans#As8marser s and
S0Mer s ango i s/trans
nanti oners 25 C Heat
s/trans isoners and
3:1 cis/trans Cool
s/trans i soners and
nantiomers 35 Clnit

SOAGE N Cigisgmer afdne
enantehanteimsrsSt i rr i
i soners and 6 hour
ng cis isomer and e
7 hours enanti oner
ng Additional G s i
10 hours enanti one
al ratio <3:1 cis/t

hbﬁ’@/trans isomers and
Ng Ci skhdrgiomers

S %E?JPHUS 'I§f1 %is/trans
hant | oners

s 4d=ogiliprigm rgtio ~3:1

SOMer anf/trans
' S

’ angnly small amounts of

Equilibriumratio -3:1 cis/trans Cooling Ad@iodi@ein solution
CI'S"TSOMEE g CT ST TT ANKLRGAEES isomer a2 U"\’/écl‘frﬁff’é)ﬁsroduct left in
PCT/ 1 B2003/ 004953 -16 PROCESS STEPS SCOLIDS SOLUTI ON

4 hours ehdMPoners epanti ofBFYOBHSC | nitjal ratiution
<3:1 cis/topans Equil|{briumratio -3:1 «cjs/trans
CooHng—Addtt+onral—C-s—t+sorer—and—c+StHtrans—+Sorers

and 48 hours enantioners enanti omers




25 Clnitial ratio <3:1 cis/trans Equilibriumratio
-3:1 cis/trans Only small anpbunts of product left in
w@ i Cool ing Additional C s isomer and \VBCHIB2003/004953
little product left in 1 hours enantioners sol ution
0C WD 2004/ 043908 PCT/ 1 B2003/004953 -17 W Claim1l1. A
process for preparing a pure ci'é isoner froma mxture
of cis-trans isoners of formula HNOS 4 2 O 5 R
O e NHAr CH Ar 5 wherein Ar is phenyl or naphthyl
optionally nono-or disubstituted by C1.5 alkyl, C1.5
al koxy, hal ogen, trifl uorome¥M@féimest er or ani do; and
Ris Cli5 al kypkdcesscromnprepaping @ plildeisSé@is frof:a rixture of cis-trans isomers
dIS ersang a mxture of cis and trans isoners of
f of in an inert solvent wherein said cis isoner
IS substantially | ess solu

e tpan,said trans isoner;
Uﬁaletely di ssol ve
said trans isonmer _and tfo dissollxe at |east 10% by
wei ght of the cisG intaining said heating
step to allow inter idcis and trans
i somers; d. cooling a@@wglx reby cryshtallizing
the cis isomer; and 15 e. sfgparating said crystalline
cis isomer from said solventg 2. The process according
to claiml wherein said for al is conprised of a
chiral carbon atom Cl and anagdj acent chiral carbon
atom C2; and wherein C2 is attached to a hydrogen at om
5 andhé¢reinairds ploamgll o repktby! roptionallt mdncaeu digybstijuiedi py Seb alktl.e@rs alkoxy,

fr Qﬁbg%éﬂetnﬂfo%ﬁﬁbﬂ%@%%ls&'aﬂgdoogndﬁ ' alii roso, nitrile,

cyanato, |Isocyanato, nitro
comprising the steps of:

a. dlspersmg a mixture of cis and frans isomers of formula I in an inert solvent
wherein said cis isomer is substantially less soluble than said trans isomer;
10 b. heating said dispersion to completely dissolve said trans isomer and to
dissolve at least 10% by weight of the cis isomers;

c. maintaining said heating step to allow interconversion of said cis and trans
isomers;
d. cooling said mixture thereby crystallizing the cis isomer; and
15 e. separating said crystalline cis isomer from said solvent.
2. The process according to claim 1 wherein said formula | is comprised of a

chiral carbon atom C, and an adjacent chiral carbon atom C,; and

wherein C, is attached to a hydrogen atom and to a strongly electron withdrawing
group selected from the group consisting of nitro, nitroso, nitrile, cyanato, isocyanato, nitro
20  substituted aryl, sulfonyl, and carbonyl; and

wherein at least one atom or group attached to C, is different from the atoms or
groups attached to C,,

3. The process according to claim 1 wherein said interconversion of the cis and
trans isomers involves bond cleavage and reforming at carbon atom C..
25 4, The process of claim 3 wherein said bond cleavage and reforming takes
place at the bond between carbon atom C; and its attached hydrogen atom.

5. The process of claim 4 wherein said bond cleavage results in an achiral

transition compound having resonance formula;



20 substituted aryl, sulfonyl, and carbonyl; and
wherein at | east one atomor group attached to Cl is

waledokosmpg fromthe atons or groups attached POI/G20033004953

10

1

The process according to claim1l wherein said

i nterconversion of the cis and trans isonmers involves
bond cl eavage and reform ng at™18&arbon atom C2 25 4.

The process of claim3 wherein said bond cl eavage and
reform ng takes place at the bond between carbon atom
C2 and its attached hydrogen atom 5. The process of
claim4 wheretn said bonrg ﬁhgavage—result;ﬁﬁh an(H*)
achiral transition conmpquhd ’having resongiyce formil a;
WD 2004/ 0439 03/ 004953 |- T¥® )N 1y (H¥)
O N2 NO : i g process |of glarm5 Prei n
said cis andtrg i sonerls in said sok

i nt erconvert [t hEoug éaic transitijon & pd. Y. The
process of cllai®h 1 wherei|n said crlystal lization|of the
cis isomer reésults in 5”'a further—interconvers1on of
the dissolved trans isoner into the cis isoner.

process BaccorBf REPCESS of |clairn 51 WherRlp &3id, csand (@S bs@p@ésdm sald solvent
Cl&&ﬁﬂﬁv@fmﬂﬂghs@@m@ﬁﬂmnwmmmemiS conprised of solid

cis and.trang,i ér%&%r %f J:IQ ingrbgai& &Eﬁ%&hégﬁor@&% C|§l'rsamer results in

9. The process ccaor erein at | east
5 poetfyrihar infercopyetsian of trﬁrﬂf“'t’?"dfﬁf}s isﬁ'éiﬁ*b"r"@ therds iedent | n

a sol ut |80n eqHé Ip &éwa&défmr@alodcl&mm amdrelii 8416 dispersed cisnand trans
a rati rocess of na\%el

wh ésrog\ hmg( fedls ﬁcg’gqqs%cbg’f splédpm %rﬁjttraﬁﬁlsom r8 rl 1 %ht:}'g 8 of ?bout1 1.
about 49t o abfbeprotesstasgerding fol claimiewhsrein @é?aa@:mrtbnnr@ said cis and
t 0 45h2kmérs ‘Mbeﬁrgéerﬂt iR d Solftibn SRuidkikimlof salé%rs ahB&raR¢ REMESIn a ratio of
according to claim1 wherein Ar is phenyl. 15 13. The
prééess according to claim1l wherein said conpound of

formul a1b. i s Theenizedsi o enier (G wberdin veit heatingtap dontinués for a period of
- plgggmﬁcﬁo%y oOrodf ne. 14. The process according to

Insaid inert solvent is selected from
the grodp cor8f BIOFess a65ording tacebhbWhergipiRiy G drsdivia
R1OH, aq1pi xt e ptesslacethd@hgtolrir n@hérem mMuisphery.OH, and

5a m xt ur T&E g?orcegg %5'1&0.%{?18 68 e &}Pr %ﬁér?’ﬁrl?;d o?rfpound of formula | is

formila’
benzylidene-(5,5-dimethoxy-2-nitro-1- phenyl heptyl)-amine.

14. The process according to claim 1 wherein said inert solvent is selected from

the group consisting of an alcohol having formula R'OH, a mixture of alcohols having formula
R'OH, and a mixture of water with one or more alcohols of formula R'OH wherein R is C4-Cs

20  alkyl.



