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PCT/ HU98/ 00048 A new process for the preparation of a

phar macol ogi cal |y active substance This invention relates to the
novel, process of preparation of conpounds of general formula (VI) -
wherei n X st aAdsew @roressofgerthgtueparstion jof ai phaamoasologigallyachiyk substance
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unpl easant iyljaeetateliptdesgdrs suliate, ®ath tleointenmtianak non-proprietary name (INN)
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optically a
Our aim was to eliminate the use of the above unpleasant intermediates (such as

20 for instance o-bromo-(2-chlorophenyl)acetic acid and its methyl ester) and to
enhance substantially the yield of compounds of general formula (VI) in the
synthesis.

Since in the synthesis according to our present invention each intermediate is
chiral, in the preparation of an optically active end-product, as for instance

25 clopidogrel, the possibility is open to use - from the first step on- optically active

~ compounds as intermediates. The economical benefit of the method is among
others the avoidance of preparation of an unwanted isomer.
We have found that preparing the compounds of general formula (VI) by the route
shown on scheme 1., the use of the unpleasant intermediates can be avoided, and in

30 addition, the yield of the synthesis is much higher. The subject of the present

invention is the third section of reaction scheme 1. The optically active
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fromthe optically active conpounds of general forrmula (VII), or
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bar. The nost- advant ageous terrperature range S ween 50 [err] C and
150 [ err] C.arbtransformyett agerthe vhdemie orso;moaﬂyrzmﬁve rcompoundastt general formpia ,
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of the invepiRnt 90°0e a8IAWPI€S- Methyl hydrogen sulfate is prepared in the reaction
pot, by refluxing methanol and sulfuric acid.

20 Ring closure of the resulting compounds of general formula (VIII) is carried out
by a method known per se . Resolution of the known racemic intermediates of
general formula (VIII) or that of the racemic compounds of general formula (VI) is
performed by a resolution method known per se , leading to opfically active
compounds of general formula (VI).

25  Preparation of the starting compounds applied in our invention is demonstrated in
the examples. The starting materials shown in scheme 1 may be purchased,
synthesis of the compound of formula (II) is described e.g. in the French patent
application publication No. 2608607.

Further details of the invention are illustrated by the following examples, without

30  limiting the scope of the invention to the examples.



WO 98/ 5168Y0 98/51689 | ' PCT/HU98/00048

PCT/ HU98/ 00048 Exampl e 1. 3

[ 2- (2-thienyl)ethyl am no] (2-chl orophenyl )acetonitrile 104 g ( 1 nol)
of sodi um b'sulfiéﬁ is dissolved in the mxture of 900 ml of water
and 250 nl BF*@PHahol and to the solution 140,6 g (1 nol)

o- chl or oben @ﬂﬂmﬂg%ﬁr‘/ﬁ"imﬁ&ﬁﬁredﬁhtgﬁﬂ)g‘fgtmﬁen”t es the al dehyde

bi sul fite adduct pr prtates white crystals, while

the tenperat@4 g { diraely dfosouhesistifite A HRE0Vel G thOmikhire ¢ 4l SF water 9
(1 nmol) of 2-(2-thi enél %lethyl amne is added to the reaction mxture, then
et

it was an& 250 meloofaethagol] and foahe sol@idmie 6 g imod) bdiuhiorobsrzdlliehyde is
mxture o aBAE AU & bShiminiigs the aldehydRioioltie ndduoh preripitales aothg fomnicl )
add ¢ on 1 iy, Whifl g kerBltue3aREE B 4D 3G, Attarol hougef siine T3
nour ) The SUFmoD!of E 42 e kil s adde 16 9AE L Acn mERT, Thef it vhs

1, 2-di chl orssgréxhnae 50n8€hkeat 2 dours. DuripgrthitetifieethentiytANrOQlddhyde WRLHte
traces of 2-(2-thienyl)ethylamne are 15 renoved by treatnment wth 100 m
of 3% hydrgansierns 1B en edy mptesial. Thhe mixtureds gioobidbtn noorm tehpeeatmas addi ed

euet oo S RIS L) g AR R ot S54RSS
0,4, Lerr iy g i gt o B8 ShSTRTLAUEIREL 0L oo

[ 2- (2-t hi enyijtardjs treoneirted sh60rephihyhe aeetioniis cohileted ( Phdus). (Fheofly! )
of sodiumcyanide is dissolved in 70 mM of water and to the sol ut10on
first 32,8 ¢fEenicophase ipthen extraptednyithed 6§ imhiofel Bydichlonbethanks, wakked ito a

25 i od_of . ] the splution of 28, 0,2 mol) of .
o ch br oberoilgE Will2R30001F, SEWateRs fhogy iofadenthianibielylemine are
ddi ti t t t ' of al 45 . Th

eacti on m s o o9, preaufent; ST IOGHR of, 3 PhREohBnPsse, shfuiol“Thg o

to room t enfichitroethane phdse wasciridd bvé&Oartflydedusieddiiim Sulfaté aM! dvap@ratbd ¥n
product is extracted with 100 m of 1,2-dichloroethane, the organic phase

is 30 wastasyo. ilhe wopidwalifastrasystallizing ofxEsothe prodfictnaVeightt H260 gr 464s%) of
ﬁ;/fjrzz)chl or l%@;ﬁ,ﬂé'-zif%y'ﬁ”% BFocﬁlrc(tawra%qﬁgftgﬁeb&/ b§' reft?r%xgrﬁ% Ya\gglgsig,o IliT1 s;?gcgtfr/%
and 'H-NMR investigation.
20
Example 2.
[2-(2-thienyl)ethylamino](2-chlorophenyl)acetonitrile
9,8 g (0,2 mol) of sodium cyanide is dissolved in 70 ml of water and to the
solution first 32,8 g (0,2 mol) of 2-(2-thienyl)ethylamine hydrochloride, then in a
25  period of a few minutes, the solution of 28,2 g (0,2 mol) of o-chlorobenzaldehyde
in 30 ml of ethanol are added. During the addition the temperature of the mixture
raises to 45 °C. The reaction mixture is then stirred at 60 °C for 2 hours, then
cooled to room temperature and diluted with 50 ml of water. The resulting oily
product is extracted with 100 ml of 1,2-dichloroethane, the organic phase is
30 washed to cyanide-free with 2x50 ml of water, the traces of 2-(2-

thienyl)ethylamine are removed by treatment with 20 ml of 3% hydrochloric acid
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solution. The residual fast crystalli zi ng oil is the product Weight: 52 g
(94 % err C. The .nroduc i denti fi |tt n in
Examl e 1. s@"ﬁprtigweﬁl Al fast oyl S sl {Rraiuch ORCEhG 0 ¢ Rt %0

duct
2 (2 nt oRST) SOFON o oy oBRPL FARNEonbified as rieey B sioble . Quplipg of the
276, 7 g (Lpmdhbt B ickAtiéa: wmnarlaﬁhmﬂr@mcpré@mwlaewaml BRERDRNI L .

pr epar ed according to exanple or 2, 'is dissolved1n 600

et hanol, to the solution 600 n1 of 10@6aqueous hydr ochl oric acid
solutlon |s added, Wthin a fewmnutes 10 white crystals precipitate,
they are cBKR %a washed with 60 mM of 1:1 mxture of 10%

o or 22640 0SSR 2 AR RE SR BB °, 11

i denti fi edyby e} @ﬁ%@@f [2- (I -thzaﬁjl)é%}slardlﬁ%ﬁ@-%ﬁlér%ﬂhé’r@q)a{c‘éfdrﬂlﬁ‘ﬂé‘,'v&epared

i nvesti gati on.

[2-(2-thi emc;do)rdtrig/ﬂoamamﬁlez ah? oisahbeiydd ac 600 mikt of Ethatyldtobhiosoldéion 600
13,8 g (0,05 A" (2- thlenirq)ethylamno](z chloréghenyl)acetonltrlIe,
pr epar ed at!tld?fall % aau@@@esnby oehinrio acids sefusionl iseadded. W thin of few mamates t o

%ﬂﬁhpal&duighz”%' i amepitato, pay BE G FbefT "hd@sm? of 1 pttufy of ¢
8,2
% rerp.;Wt 13% freﬁﬁ%‘&rﬁ%“&% hand]"@fén' Gth Keforft) bf %#%@%%%ﬁ%‘%%&

anal ysi s, pe@4oandnper ris3- MR OIVEs pawiucoivas xdennﬁeEWBle&ném
[ 2-(2- t hi enyI )et hyl am no] ( 2- chl qromnyl ) acet am de hydrochl oride Into
1200 m of anadybipl [Racspestronpandg  HsNBVIRoinyessfgatpdr ogen chl ori de gas i s

i ntroduced at 15-25 [err]C, and to the solution 221,4 g (0,8 nol) of the

[ 2-(2- t hi enyl ) et hyl am no] (2- chl orophenyl )acetonitrile of fornula

(1), & epaises, described in Exanple 1, and 48 ml (1,2 nol) of

rrethanol area ed and the 30 mxture is stirred at 20-25 [err]C for 6

hours. [D¢2qhiengBetiylidin Jeaehlo@ lidrfy)actiomitrile hydivbdemedd ori de of the
ual | e hydrochl orlde of the

startlng nrtrrle thenq
13,8 g (0,05 mol)

of [’7 (’hthlenyl)ethylaxmno](7-chloropheny1)acetomtnle
prepared according to example 1 or 2, is dissolved in 30 ml of ethanol, to the
solution 40 ml of 20%. aqueous hydrogen bromide solution is added. The product
20  which precipitates within a few minutes is collected, washed with ethyl acetate and
then they are dried. Weight: 14 g (78,2 %), mp.: 144-145 °C. The product was

identified by elementary analysis, IR spectrum and 'H-NMR investigation.

Example 5.

8]
U

[2-(2-thienyl)ethylamino](2-chlorophenyl)acetamide hydrochloride

Into 1200 ml of methyl acetate 204 g (5,6 mol) of hydrogen chloride gas is
introduced at 15-25 °C, and to the solution 221,4 g (0,8 mol) of the [2-(2-
thienyl)ethylamino](2-chlorophenyl)acetonitrile of formula (I), prepared as
described in Example 1, and 48 ml (1,2 mol) of methanol are added and the
30 mixture is stirred at 20-25 °C for 6 hours. In the course of the reaction first the

hydrochloride of the starting "nitrile", then gradually the hydrochloride of the
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resulting "acid am de" precipitates, in tBe formof white crystals. The
crystals are collected by filtration, washed with nethyl acetate and

dried. Vei gtesultitgo"ayid aaide” precipitatps, in2he-23A Lwhie. crystals. THecR/sesly @re
was identifi fj by el epentary analysis, IR spectrumand "H NVR 5
i nvesti gat i Qﬁ_ected by ﬁlt@g@rxi\pwéasg_e with methyl acetate and dried. Weight: 249 g (94

[ 2- (2- Thi enygl). et vl,a3m §¢2- chl orophenyl ) acet am de hydrochl ori de Into
700 m et hy(°)£§ér§?glgfj 0610 [err]C 109,8 g (3 nol) of hydrogen chloride

?(’Zi-s( \évats hllgn}/‘}l??? %fﬁ%ﬁ{%ﬁmeﬁ% é@hﬁ%‘%@ﬁeﬁ%‘ eiléfgg%n gﬁ%%@o%ﬂaorlrﬁﬂwgzt ),

prepared acmoestigigiono Exanple 1. or 2., and 15 m (0.37 nol) of

met hanol are added and the m xture is slowy, in a period of 20

m nutes, heated to 45-50 [err]C. The reaction mxture is then stirred at
45-50 %err]C for 4 hours, the crystalline product is filtered off at
room t enper EFAIPBIe Gmshed 15 with ethyl acetate and dried. Weight: 90,4 g

91 9% op. : 23l rl G -~ ' th roduct is identical
wth that oF ehiramiREyibiindte.diGtphinyhacetaRide fiEBeRtirze

2- (2- Thi enftitd F00MhPethYdhéetaedt-0p | tam i [/
L § of [2-(2-thienyl )Z%) Ayl am nol (2@%%%%% )Qgccg?]g%rﬁéerﬁchl%nd@:%ag Was
hydr ocHi0or i eérodpeep and doathecsadition 83 gX8)3pinml} obthé [24(3-thiengt)ertiy Brmin®)(2d
of wat er, then ynder .mld cgoli g 30 M of 10% sodi um hydroxi de
sol ution an‘g’oﬁ enyljacgfortrile of_ dorapyplar@ht REsRared acenrdug torFxample ds oar,

separ at ed, ' xtr ith 2x20.m, of, . )

1, 2- di chl oric#gltehggfg,et t Eem(}%?r@fnﬁee %I}(fgla%e@dﬁgégﬂd%e ?%lxmrg\}ﬁﬁ{?r‘ﬂﬁ'eép APt 0.
Resi due: 22ofy,20f sshutes Visdatéd k@i #9501 4C. The réANR Rate ISthen stirred at 45-50
recrystallized from80 m of isopropyl acetate to give 19,§ g 5¥ tﬁe

CII:] yst al | i ne’Gders hours,?he;omﬁstallme(pﬂokl)mt éi ﬁltlelred%ff?at%omem;%at%%[wﬁﬁﬁe@.
The prqduct s jdentifie .elepentary analysis, IR spectrum an
[err fl—lﬂgl\/R with et Mata&pﬂdﬁ}eé&elght: 50,4 g (gl %) op.: 239-232 °C. The quality

of the product is identical with that of the product of Example 5.

Example 7.
[2-(2-Thienyl)ethylamino](2-chlorophenyl)acetamide

20 248 g (0,075 mol) of [2-(2-thienyl)ethylamino](2-chlorophenyl)acetamide
hydrochloride, prepared according to example 5 or 6, is mixed with 170 ml of
water, then under mild cooling 30 m! of 10% sodium hydroxide solution and 170
ml of 1,2~dichloroethane are added. The phases are separated, the aqueous phase is
extracted with 2x20 ml of 1,2-dichloroethane, the combined organic layer is

25  evaporated in vacuo. Residue: 22 g, fast crystallizing oil. The raw product is
recrystallized from 80 ml of isopropyl acetate to give 19,5 g of the crystalline base
of formula (VII). Yield: 88,2 %, mp.: 90-92 °C.
The product was identified by elementary analysis, IR spectrum and 'H-NMR
investigation.

30
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8. [ 2- (2- Thi enyl') et hyl anmi no] (2- chl orophenyl ) acet ani de hydr obr oni de
14,7 g (O, %5 m)ig of [2-(2-thienyl)ethylam no](2-chlorophehyl)acetam de,
prepared ﬁescri bed in Exanple 7, is dissolved in 150 nl of acetone.

To the sol i (o nyl8finGRNARUPHENAAIRNEAT YRyt on [ s added

and the pr C|p|tat crystals refllter washed with

acet one and4dr g €005 mol) on[e-(anttheh:qﬂ)eﬁg&lamﬁm](l-fchhﬂop)ye}gﬂmmmw preplayed s,
| R spectrum and [err] H NWVR | nveste@f’;at I on.

Vet hyl [ 2- eedesersed neExgmale hoF dssohy mph‘ﬂhml)csfcmmn@ nydheéni\mrué ml
21,5 ni_ (0, o If di d |
i or™'s Oof gk hgteoin dvdien Biprfige g tet'éci‘p ihaafed & 87 GeciiBted dyhifs nor

cooled to t 1 nol) of
[ 2-(2-thi e%%ﬁlfh g%ﬁf}&?ﬁ% %‘?‘ﬁ%t@%g eny aacgg%ogm de hydrochl ori de,
prepar ed aghdquedubedas iddntdied 8y Blemdriary analﬁdﬂedRalﬁﬁedd‘lﬁn Mid Ur'elNMR

heat ed under reflux conditions for 10 hours. Mt hanol t hen
distilled ofivestigatiebuo and to the residue 150 m of 1, 2 di chl or oet hane and
150 m of water are added, shaken well, and the tvvo phases are
separ ated. The aqueous layer is extracted with 2x30 m of

2-di %ﬂ o] t he conbi ned 20 organic |l ayers are washed with 80 nl
of 5% sodi um I‘OXI de solution, then with 100 M of water, dried over

anhydr ous M%yﬁ[’ﬁ(ﬂ-ftl@f&:ﬁyﬁ%yﬁi(ﬁﬂ@ﬂ@tﬁﬂotdbh‘éﬂzgﬁcetate hyd¥éitabtidet the

resi due: 28,5 The oily product, "which is t base of formula

(ML), is 7d;$nﬂ|(0¢blmal|) 6D IﬁO %fsulfstupramoj(hs dissobied, udd& wdol(ngOuDBOO moll Of of
concentrated hydrochlorjc, acjd solutiqon is_added to it, nd t xture is
stirred at nmﬂam}o the sphioz urléﬂat@ff undgp, gefluxrfar Meélpmt 02?@9%90%

vei ght - 20 mplABECA Yo jo 3355 Mo PLraifPHEPY 1 ﬁ%%?%@ PSSy
pr oducys wa%hl&eﬁﬁéﬂylmeﬁmakeﬁs&ftbalﬂbnaea?&'éﬁaied I8 86Rebed N ERAMmplE NVRiand

MS investigation and np. determ nation
added and the mixture is heated under reflux conditions for 10 hours. Methanol is

then distilled off in vacuo and to the residue 150 ml of 1,2-dichloroethane and 150
ml of water are added, shaken well, and the two phases are separated. The
aqueous layer is extracted with 2x30 ml of 1,2-dichloroethane, the combined
20  organic layers are washed with 80 ml of 5% sodium hydroxide solution, then with
100 ml of water, dried over anhydrous sodium sulfate and evaporated in vacuo.
Weight of the residue: 28,5 g. The oily product, which is the base of formula
(VII), is dissolved in 50 ml of isopropyl acetate, 7,3 ml ( 0,087 mol) of
concentrated hydrochloric acid solution is added to it, and the mixture is stirred at
25  room temperature for 1 hour. The precipitating product is filtered off, washed with
2x10 ml of isdpropyl acetate and dried. Weight: 28,4 g (82 %) mp.: 177-178 °C
(lit. 175 °C).
The product was identified by elementary analysis, IR spectrum, 'H-NMR.and

MS investigation and mp. determination.
30
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10. Met hyl [ 2- (2-t hi enyl ) et hyl am no] (2 chl orophenyl ) acet at e

hydr ochl or ide In 150 mM of nethanol 8,5 m (0,15 nol) of 96 % sulfuric
acid is di g&mﬂa‘ WOnder cooling and the solution is then heated under

reflux con 90 ifh (8L | erature 20 g
(0, 0678 rm?b)té&l?n g" H?gag%lﬁ{)} 5rﬁhr11 oggeﬂﬁbé&%thﬂgpopﬁe (F%)acet am de,
falling un@en SQQﬂBbﬁknétharmﬂ 8,3 Ml I(D, 13ngioPr 6096 &4 saluric acidlBsdissdleed under
Exanple 7, is added to the sol ution, the mxture is placed into a

cl osed appaoaling andithe csokwtion ssnﬂteatheate@idunderlrcﬂax cbditjoms rfpt:1621 hoor. After
hour s ile i nner e es b reacti.o
mxturegm cpﬁhngcteor%antfemp& By Otgr@e@@ur@k Pi r@r AmIAQ Jf2-

b h 100 m
of | sopr opy T ABEReHIackiids: IR drdel aée“%ragdémgﬂ“%df‘?ﬂf “a%%?%ﬁ#%? Phe
m xture is JagiisdEsh Exampleby, Hr opidedetord@i sd1atoR] ttﬁeonmctueé 14 P12€ed into a
sodi um hydroxi de sol uti on, under cooling and stirring, while Keeping the

m xture closad appanatherfpnﬁoalawﬁand‘ hetipbdisest ar £3¢ 80eomfad) hohes, ovlyideitioe
phase is stirred with 60 15 3% aqueoys nel eic acid soluytion at .
40- 50 [ er r POSTOPTESBUTS; RlgVates tphb” %me Ehasrégctmn mixpet g hen opled da.ropm er

et at 107 heOpERTAESR el o i, (8 nl¥sbahal s Pistilng offoin JR0US!

sul fate anqﬁagr GRBEAHEE 100 1% 18broB ?1 hée‘iat‘égidiéﬂt 0 @glof%t&f 8 fldca dilq of

conc. loric acid soluti'on"the pro itates as an ol

whi ch cr ystthlé pik of IO mixnire is admsfedvior,fusyedropviise addmcheuf 60 1} (of5)10 %6 r] C
and after 2 hours the crystals are collected by filtration, washed
with a snaispdiyedwdroxidesebitinn undescapling sadgtiraag, while kpépgmt eIMINFUEE

e e e
Met hyl 1§ 2- lo t
e B A W L 5,

[2-(2- ar¢ lhenyepaeadeyl| Aften o«}-éﬁﬁa&ting thehryuebhis cedlait excid selution iwield 30Mb0
m of isopropyl acetate, to . the solution 8 mi of 62% aqueous hydrogen
bromi de solaftiseprops! aertate the organie layess areceambined, dried over yctsgm sodium

The oryst el s iscpaierelder i halk AE servpipme; Qybadfion of 3%hf of coRk

hydrochloric acid solution the product precipitates as an oil which crystallizes

20 within a few minutes. It is cooled to 0-(+5) °C and after 2 hours the crystals are
collected by filtration, washed with a small amount of isopropyl acetate and dried.
Weight: 19,4 g (82,5 %) mp.: 177-178 °C. The quality of the product is identical
with that of the material obtained in Example 9.

25 Example 11.
Methyl [2-(2-thienyl)ethylamino]}(2-chlorophenyl)acetate hydrobromide
The procedure as described in Example 9 is followed, the resulting methyl [2-(2-
thienyl)ethylamino}(2-chlorophenyl)acetate is dissolved in 50 ml of isopropyl
acetate, to the solution 8 ml of 62% aqueous hydrogen bromide solution is added
30 and the mixture is stirred at room temperature for 1 hour. During this time the

product crystallizes. The crystals are collected, washed with 2x10 ml isopropyl
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and dried. Weight: 32,5 g (83 % np.: 168- 165 [err] C. The product was
identified by elementary analysis, IR spectrum and Herr H- NVR

i nvest i gat pogtate and driggkaWmight1 32,5 g (RBt%yImp.: 164-165 °C. The product was

(2-chl or opheny! , 7-di hydro-4H.t hi ego[ 3, 2-c idin-R-yl)acetate

hydr ochl or I"geé%ﬁiﬁ(ﬁﬁé)f Egm%taﬁ'&mf@,' Sﬁs’gﬂ(%’,eﬁgﬁm]rﬁ% P@W@tlﬁyésﬂgatmn-

[ 2- (2-thienyl)ethyl am no] (2-chl orophenyl ) acet at e hydr ochl ori de,
prepared according to exanple 9. or 10., are added 50 m of 1, 2-

di chl or oet Ipxaen@ed2t he solution of 7,5 g (0,09 nol) of sodi um hydrogen
carbonate 10 in 100 mM of water. The m xture is stirred well, the phases
are sepsr atMethyl (&chlorophenyd){65-dihydeo-4&/-daatudd, 24t Jpridk36-yi)acetate

1, 2-di chl or oet hane, the conbined organic layer is dried over anhydrous
sodi um sul fhydeochleridhbydeteent is renoved in vacuo. The residual 25 g

R e
T L T

of 100 m dlichefcithaitdandtheNdolution oﬁv,slggﬂsdi%ﬂﬂbngmtﬁ,hyﬂhﬁgrﬁiha%ﬁ%nafee
(0}

separ ated, the aqueous phase is extracteéc again with 30
1, 2- di 0l onwetGtamd, of veatennbha enlixturgansi stinpérh seell, sths hpliases \ae¢ |separatedyi the 100

and the. o GEHFRLDIPNGEE 18 BT udh Aty e Sggtﬁiﬂﬁgﬁé&%maaéﬁes 5358%1585%& ed
i % . i ' ' i 4
ol ut i on o EomC 1 g3 ey ERaROlS Sobttel Ryifie o 166 SONARFR ehfledn

5-10 [err] GacHddehe GeAdLED25 Bithaterial @E&gtécbas%? Qydysservéatial 90 265 of THAmic
m xture is stirred for 1 hour  at 0-10 [err]C, then the crystals are

filtered ofaid,washedohitidn 2¢1(®, 1 mufl) ef parafernzaideldrdead addeéd ghd:th26niktgre25
(theoretical: 30,8 q) Yield. 86,6 % .. . 138-14Q [err]C (literature, np:
130- 1467[ erts pityred at 30 Qﬁlgorp?%ayetlt%ﬂgmpm eﬁﬂﬁyfeommﬁ#dﬁ %?ﬂ%ﬁ&@, | R

ggect rum 3 Uéclz\l%R the resihf St SN LA AR B9 BYIbs dat&’ Hd 76 MW

of 1,2-dichloroethane, the phases are separated, the aqueous phase is extracted
again with 30 ml of 1,2-dichloroethane, the combined organic phase is shaken well
with 100 ml of 5% sodium hydrogen carbonate solution, the phases are separated
20 and the organic phase is dried over anhydrous sodium sulfate and evaporated in
vacuo. The residue is dissolved in 45 ml of acetone and to the solution 6,5 ml
(0,077 mol) of conc. hydrochloric acid is added at 5-10 °C, under cooling. The
product slowly crystallizes. The mixture is stirred for 1 hour at 0-10 °C, then the
crystals are filtered off, washed with 2x10 ml of acetone and dried. Weight: 26,7 g
25 (theoretical: 30,8 g) Yield: 86,6 %, mp.:138-140 °C (literature mp: 130-140 °C).
The pfoduct was identified by elementary analysis, IR spectrum, 'H-NMR

investigation and melting point determination.

30
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Exanpl e 13. Laevor ot atory

[2-(2-thi e”E'x}tﬁgﬂl‘é" g@m no] (2- chl orophenyl ) acetonitrile hydrochloride
10 .g (0,036 no of1 racemc

2-(2-thi ) i ivhet itile) hy ' laved
(2L ek tukar) [ iy optonyos UMD o) s

canphor - 10- 40l ¢ (01036 awol} ofipatetnid [n-(l-@hi@ﬁ@?émy)anﬁhoj(grdﬁl@ro@@bdyle)a@etaﬁﬁﬁtb_
t he m xture is heated to 50 - 55 [err][C, then after 1-2 mnutes it is
cool ed to r@¢bms dissolveshpeddtml of at¢tone gtoathgadalytiqn 40i gi@,848 anoHeofSEIR)-(-)-

formed between the dextrorotatory enantionmer of .the starting mater.i al
and (1R)S (- FaBRhgRdp-spbfonic acid and s enb 6,013 Mol plofarmiaiacyd are gedeg, the

cont am nat eq . . T, yist ahs eosepara filtration.; To the
not her 1| qug[?lfngra 150$§%§4 h@l §‘dz)ic'e? gt eé’cgﬁpa%ﬁ?rné%d‘% t"ad;r btgésncogi%d KT8 Mye

i s added, of ted deidr wrivigitegsn tgh! aaltder@asd Shi duggd,
the cryst al |t?1§gé’g‘%[§i pi AT Badgallyl prd gff, 1 (BgL JaltiondfiRd SbbBEAIUERE,
Wi ght : deRtrbrayatory eendriticener] Bf=the 4artiagr Imdterial andn¥€t RyWioFgampherd-to-
43% cal cul ated on the | aevorotatory enantioner content of the
starting naseHpaic acid in aay eptfcallycslightly qonjaminatedsfosm dhpsnpstals|qre sepafatad | D

= - 48 =.1 1) . o 51 - 2 . 1.C o

(decorrpiy@ir { i é’%@.tra&??i gglt %E‘f?ﬁ‘? ll}/cﬁ)gor 715%% methyh @ﬁ%ﬁﬁﬁghg@‘hﬁﬁ@& hydrogen

. TP O . L _ R
Spect rum and 1R iR oPEABHaled MRoLT dry S8 erHATRAL Bay [ fiRtoMRlcSa,

Dext r or ot at ehy chystdlBnt precipithet ivyfineiedodff2wabliad aptheadtome ahd drigd. IWeight:
hydr ochl ori de The procedure described in the previous exanple is
fol l owed, b@5ag [@Fdp v ng 43ci°d(@5 = §,18)etljanol:apeldr -4B84s dalanatedaondthes
applied. Product: weight 2,5 g, | err%h\[@err]D =+ 43 [err] (c =1,
met hanol ). Ye@{ogotahgy,enaatiemencantesho daspgaendedebry enanti oner

content of Lo SLALL A IBLEH Al o oS Y2 672 ] RelbRBN MR -

152 °C (decomposition). Optical purity > 98% (determined by HPLC
investigation).
The product was identified by elementary analysis, IR spectrum and 'H-NMR
investigation.

20
Example 14.
Dextrorotatory [2-(2-thienyl)ethylamino](2-chlorophenyl)acetonitrile
hydrochloride
The procedure described in the previous example is followed, but as resolving acid

25  (1S)-(+)-camphor-10-sulfonic acid is applied. Product: weight 2,5 g, [a]"p = +
43 °(c = 1, methanol). Yield: 43%, calculated on the dextrorotatory enantiomer
content of the starting material. After recrystallization from ethanol: [a]?p = +48 °
(¢ = 1, methanol). Mp.: 151 - 152 °C (decomposition). Optical purity > 98%
(determined by HPLC investigation).



(c =1, nmeobsisI68Y. Mo.: 151 - 152 [err] C (deconposition). KpI/HYa/00eF ity >

98% (determ ned by HPLC investi gatjgon). WO 98/ 51689

PCT/ HU98/ 00048 The
roduct e F VR -

T ogueT gadhe! SRSt By DHeRUAEE By Bl b8l diE, TR ﬁ}ec&m@%ﬂa[% NVRY

[ 2-(2-thi qa,wés}lghﬁyham noj (2 chl or ophenyl ) acet am de 11,8 g (0,037

nol) of |aevorotatory [ 2- (2-thienyl)ethyl am no] (2-

chl orophenyl )acetonitrile hydrochloride is suspended in 100 ml of nethyl
acetate arl % 6 g of dry hydrogen chloride gas is introduced at room
terrperaturEé‘amp Follow ng this 3,6 g (0, 113 m)l) of nethanol is added and

conpl & ed EHRIPLACHIR-Fie %@gﬁa%o%%@g Her e " he
water. nedirhl  2ed SPOR7SodtaM by BF ogdhRRPBIIINT o CoftienepTHEREERE 17
pr eci pi tatcﬁ?or?’ﬂ*x&ﬁyl%d@iéﬁ llenq%dx%whv@l&fg%gstsghgeﬁd[ F iR Hflfcif HEtA a%@ﬁ

recrystallize rom et hano err err

1, nethanahni. 9Mp.g df2dry ogext rdidoride edad: is4Ghifroduced Q)trooml tmpeﬁayum%
The product was identifie ﬁl el enentary analysis, IR sq%gctrum and
[err]H NNIfOllOWIngrthé‘sB@lSt(loo 3 mod of resthapnleis welded and bexmpgnta i giyed

[2(2 hi enyl ) et hyl ani no] 0 acet 3 )
m dopnt (embatuts sy e %ﬁ%fv b GBRRlR 6 bouranibg precibifaged
d| ssol ved e |
advant ageogg?téﬁule Hak&éé% otflgv\éEi erPBFélr? g#ﬁﬁgqgglc@%%%pllg aggogﬂmﬁd gg
[err] C solsutp@ited inl Graery reRtr@hzed With rg@&mnobyuf@nt airbédte, andet stiriagd n
of isopropanol, containing 0-0,4% advant ageously O, 2% of water. The
m xture i slhst |pnegxpxaﬂed§0 r]ag'ﬁaﬁlr@o mavnwpreduct is filtered off, dried and
recrystallized from ethanol.
15 Weight: 5 g, [a]?p =+ 63 °(c = 1, methanol). Mp.: 122 - 124 °C. Yield: 46%.
Optical purity 97%.
The product was identified by elementary analysis, IR spectrum and 'H-NMR

investigation.

20  Example 16.
Dextrorotatory [2-(2-thienyl)ethylamino](2-chlorophenyl)acetamide
38 g (0,129 mol) of racemic [2-(2-thienyl)ethylamino](2-chlorophenyl)acetamide
is dissolved at 50 °C in 380 ml of isopropanol containing 0-0,4, advantageously
0,2% of water and to this solution is added the 50 °C solution of 10,6 g (0,071
25 mol) of L(+)-tartaric actd in 230 ml of isopropanol, containing 0-0,4%,
advantageously 0,2% of water. The mixture is stirred at 50 °C for 30 minutes.
Thick, white precipitate is formed. To the mixture 3,4 ml (0,09 mol) of formic acid
is added and stirring is continued at 50 °C for 1 hour. The reaction mixture is then
cooled to room temperature, stirred for another hour and the solid phase is filtered
30 off. The precipitated material is the salt formed between the laevorotatory

enantiomer of the starting material and L(+)-tartaric acid, in an optically slightly



Thi ck, whVP&8ptipitate is formed. To the mixture 3,4 m (RETHEUIO0P4%
formc acid I s added and stlrrlnglls continued at 50 [err]C for 1
hour. The reaction mxture is then cooI ed to roomtenperature stirred

f th h 3 t at ed
o et B B, SRR 1L R, g e UL B
'{/\?)egg; grlg' %ﬂaﬁ'@t TheAhofft! Houbt 1§ BVAgrhfeddn! Giacu'on TR RBLEF 29 o§hd elilehYup

PCT/ HU98/ (026D ml of water and 200 ml of 1,2-dichloroethane and neutralized hinder stirring
contam nated form Weight: : 167 - 169 [err]C, after

crystall |h zmthokﬁdg (6rh9 mol) of Sragom hﬁl‘cir@gmtcaé:roﬂatﬁ] Ukire plse;sewap@s@paa‘dtadn them
T 9 200 200
o 102501 caiusPURUAvdS SRS DR SR ol 2-ihIBrResane, the Gpmbing re0ia o
| f
naubous | ageP I EREREY th ROBCor Nafer WRBS0 Ao RERAOE S5kl Sulfdis

organi ¢ evapofitedl ihSva@ibr Wedight: W81y mﬁawfprami&ns ré'éryﬁ‘ﬁilli)zé%r frophydrigys

sodi um sul fate and evaporated in vacuo. Wi ght 8°g. The raw product
i s recrystaf ¢tharal, fwashr:d@vxﬂi a small uhoenhaﬁotﬂx,anahsmbdnadtWemgmrrdElé gndimt  of
et hanol and dried. Weig '}Tz 122 - 124

[[err]][ert3D-424 €8 [a} 1}—(t69 1(0 ﬁaeﬁhm@s&qnol)ménekd 663 A)Qaiﬁld&ledt@ut@
the_ 10 dextrorotatory enanti oner CO"II nt of .t he stargl/é} ma]eerlal
Opt i cal® puieAteTogsory ehantiomgAEniEst A0 @m.smgtrnawr»g Ptgal PRI 9By~

ng:IaC% orr] Hmhﬁsﬂlggﬂ%e%' ?g téét@l%l%g% conce ry analysis, IR spectrum

tration of the filtrate
4 g of racghkCprotact wig mhﬁﬁeal b}lﬁaﬂmﬂ@nf C&tﬁlﬁ‘ﬂs IS s ectrmﬁxaﬁ@“Q{WR
Dextrorotatory [2-(2-thienyl)ethylam no](2-chi oropheny ) acet am de
g (0,257 mmvestgatiaceni ¢ [ 2- (2-t hi enyI ) et hyl am no] (2- chl or ophenyl ) acet am de

is dissolved at 50[err] Cln ér élsopro anol cont |n|r]gc0 2% of wat er
and to thi Byxencen@atien ghthefigrage Gcgq flacﬁﬁl“)‘s ing matenalicap; e wepyergdd 8, 3
g (0, nol) of formc aC|d are added. The mixture is stirred at

50[err]"C for 1 hour while thick white precipitate is fornmed. The
reaction nEﬁﬁllggé 1$ then cooled to roomtenperature during a period of
1 hour, stirred for another 2 hours and the solid phase is filtered

of f. 25 Destroretatqry {at(@dhimiyt)etialaimsné J(B-chidrophenylpstebetideen t he
| aevor ot atory enanti omer

76 g (0,257 mol) of racemic [2-(2-thienyl)ethylamino](2-chlorophenyl)acetamide
is dissolved at 50°C in 1200 ml of isopropanol containing 0.2% of water and to this

20 solution 21,2 g (0,141 mol) of L(+)-tartaric acid and 8,3 g (0,18 mol) of formic
acid are added. The mixture is stirred at 50°C for 1 hour while thick white
precipitate is formed. The reaction mixture is then cooled to room temperature
during a period of 1 hour, stirred for another 2 hours and the solid phase is filtered
off.

25  The precipitated material is the salt formed between the laevorotatory enantiomer
of the starting material and L(+)-tartaric acid is an optically slightly contaminated
form. Weight: 57 g. Mp.: 167-169°C after crystallisation from ethanol.

After filtration of the former solid material 5.2 g (0.141 mol) hydrochloric acid gas
is introduced into the filtrate to precipitate the hydrochloride of the product. The

30 formed white crystallized material is filtered out and dried. Weight: 41,7 g.



of the stewtdsrsgesvat eri al and L(+)- tartar| c acid is an opti eaT/yussidogdst | y
cont am nat ed form Wight: 57 g. . 167-169C after crystallisation
from et hanol . After filtration of the former solid material 5.2 ¢
(0.141 rml% hydrochl oric acid gas Is introduced into the filtrate to.
preci pi t at' Ehe abtaiged eptirally abgléﬁly pn@tamlaat@dtsalnmeta!@m upfmrkﬁémeﬂft gthanol

géygtlgglgl Zand ter(ball3 {nsol)]c 'o{' 5§ 1%9n By&roxx&le ngS ved in' 70 ml o%letﬁagol is added

PCT/ HU98/ .

obt ai ned g‘%tQ égg Z’f adqsallly F10 rele%%entt}aemﬁnegt lé%Fe'sJ }fe f%n?eéjkgﬁc)dumti%ﬁl&mrﬁ sg&%

et hanol sodn&ﬂdcﬁln&d@ x(c.01-,°111;€r<»,t'nocbf)c aid saghednwiskd diprlldd ﬂaﬁesowfe& aRyir® iyl of
et hanol is added into it gradually to release the free base. "The

f or med Spr owgightdsn AV ng.ng3 %o né the dexmoﬁamm'hﬁ:mtI@marscdntemteoﬁdhefs‘talmmg

washed with distilled wa Af tgr dryjng weight is 27.7 g, 73% of
t he dext r omatetals Y m"llgf‘mﬁ: [SénDent*‘Q% (Iche ]stf%ﬁfhilfiﬁj) mat er i aI I\/p. ;

e e o e entalolie! el B evagorated 5 khéish and the TRUTHRRSS taken 4pdA pch
vater, o Bt Rl Shitrla Wrdgfe | recovered. 10 Examle

18. rorotator

met hyl [ 2- (2-t hi enyl ) et hyI anmi no] (2- chl or ophenyl ) acet at e- hydr ochl ori de
In 40 mM of methanol under cooling 11,5 m (0,215 nol) of 100% sulfuric
acid il® Examiptsddved, the solution is heated under refI ux conditions for

30 mnutes, then after room r at 2,4 g (0,042 nol)
of dext rorpleéfref‘gﬁa{%(@? Y1[° P"ﬂﬁ?@)’i&?*@@l‘&ﬁ]@m@m@ FRYIRAEHST ) acet ami de
i s added aH #CE‘LP crture i s heated under reflux for 6-7 hours, till
the end of *YHE 4% on. Methanol is distilled off in vacuo, tothe

residue 75140Gh1 &f %Téi!hﬁm %Q@Bﬁngrﬁ,i o, 2ifs H{?rl)%{]%@/oaﬁﬁ%ﬁuc LBRI is.

m xture is shaken e phases afe separate e aqueous phase is
20  ext r adissolved; the2so2itiod 1s héated udder cdflux cmtdidoms fdrhd0 minted, tegasfter
phase is extracted with 50 m of 5% sodi um hydroxi de sol ution then
wi th 500 n codlingat tor ,room tempelmum/elr LAnigy dP®42 aual) unf sdextearetatdhe [B-(3-ng
mat eri al |s fi Itered off and 1,5
hieny )ehylammo](”—chlorophenyl)acetarmde is added and the mixture is heated
under reflux for 6-7 hours, till the end of the reaction. Methanol is distilled off in
vacuo, to the residue 75 ml of 1,2-dichloroethane and 75 ml of water are added, the
mixture is shaken well and the phases are separated. The aqueous phase is
20  extracted with 2x20 ml of 1,2-dichloroethane, the united organic phase is
extracted with 50 ml of 5% sodium hydroxide solution then with 50 ml of water,
dried over anhydrous sodium sulfate. The drying material is filtered off and 1,5 g
(0,041 mol) of dry hydrogen chloride gas is introduced under cooling into the
solution. The precipitated crystalline product is filtered off, washed with 1,2-
25  dichloroethane and dried. Weight: 12,1 g, mp.: 185 - 186 °C (decomposition),
[a)?p =+ 107°. Yield: 83%. Optical purity: in general 99 - 100%.
The product was identified by elementary analysis, IR spectrum and 'H-NMR

investigation.

30



(0, 041 moO B/51883 hydrogen chl ori de gas is introduced undePCEHYI?AWS nt o

t he solution. The precipitated crystlglline product is filtered off,
washed with 1,2- 25 di chl oroet hane and'dried. Wight: 12,1 g, np.: 185 -
186 [err]C(decorrpOS|t|on) [[err]][err]D = + 107. Yleld 83%

Opti cal puEPimP*Fﬂl general 99 - 100% The product was |dent|f|ed by
S\loegg?gigég)%ggjo gt'a%ory met%% % r(g%?e%g'létﬁy{aln gﬂw chlorophenyl z?ctelt e t r()ongh 30
PCT/ HU98/ 0004 13

Exanpl e 1991 r%sohﬂaon[ o'fhgt %??terret hyl

[err]-(2-th)enykes bl @ B d&%h%l&r%h%yé&xﬁ@ﬁhﬂ{ef 1af hevIin) -
resol ution ?)f thegracema g a) 175 of e hy?jr rmga twlfl)
conpounsl ofwhgeewar X memxsubh]owldtbm - 15 dlswﬂeecélm ﬁﬁermammmftlfom%t tinge- of s
di ssolved in the m xture of 75. litre of di chl or omret hane and 0, 25

| t[) e of mdtcéﬂzg%%ha?e amd éb?ﬁthtben Of refghl 444 A% the gplution geaswalsn 45 & efen
A

decant at .eohsdr%mﬁ drdien FruBheorRs aliPea CAREF biuBlyr B hlbeBf RASSCH eppuated

obt ai ned, R -ca hﬁtahaﬁ” F’dxl ingeGhé Nydipd WorE’-fupa biure 2 ta?mtltiee st 41 on

87 g 10 or-10-sultoni"c acid 1s added. he m xture is kept at room
t enper at ur @btamed fWhlcthShKthlail%wVHd’]ﬁl 866 uhk ofhgcqrore, aid & ehd solacipar Vet
Thus 146,5 horsul fonate is obtained, [[err]][err]D =

+51, 7[ 80 r] (+1—camphsnr-lﬁestui peidriseadded Hmmumww &ept et momu‘@pamemm n
700 m of ?cet whi |l e (ri]e I n der ref . condldtl 1961%

achi eve fullfT dissHWei B3 S grePW}m@fehylls ReRBMED] I Wifyed! g8 ¢he

or BCi pi t At 834“1’?‘%&%%09‘&3%?; iR, | OO T B £ pa o BB 5 By
of acetone cgﬂﬁh%%lfﬂna% is esu%péﬁﬁw)ih B YL Kﬁgé’é}@ngm %aﬂnaﬁfunﬁgte reflux

(+)-canmphorsul'fonate of xpect ed product 1s obtaine ting
poi nt: 95 [cenditions| hed td jachieve Bult didhittore300 miedthastiy) ethyl ketor) is3&ddedg of
the hydrochl oride salt of the conpound of general formula (VI11) - 20
wher ei B> X rdemaidsresaliawed to eppd dowrsteyrqon) terpperafire. B apsa}tmgrps@éuntaﬁe 500

m of is separated and treated at room temperature with 500 ml of acetone and 300 ml of

methyl ethyl ketone. Thus 95 g of the (+)-camphorsulfonate of the expected
product is obtained, melting point: 95 °C, [a]?p = +82° (¢ = I, methanol).
b) 33,5 g of the hydrochloride salt of the compound of general formula (VIII) -
20  wherein X means chloro atom - and 14,6 g (+)-tartaric acid are mixed in 500 ml of
isopropanol, heated to 50 °C, then allowed to stay at room temperature. The
resulting precipitate is separated and crystallized four times from isopropanol.
Thus the (+)-tartarate of the desired dextrorotatory product is obtained, melting
point: 105 °C. Specific rotation of the amine [a]*’p= +99,76° (¢ = 1, methanol ).

Example 20.

Laevorotatory a-(2-thienylethylamino)(2-chlorophenyl)acetic acid methyl ester

through resolution of the racemate

100 g of the racemate hydrochloride of compound of general formula (VII) -
30  wherein X means chloro atom - and 30 g of sodium hydrogen carbonate are mixed

in 500 ml of dichloromethane and 200 mi of water. After stirring the organic phase



i sopropanewo 9smased to 50 [err]C, then allowed to stay at PEIYHEWSMHO8at ur e.
The resulting precipitate is separated and crystallized four tines _
from i sopropanol . Thus the (+)-tartafate of the desired dextrorotatory
product is obtained, nelting point: 105 [err]C. Specific rotation of .
the am ne [if s¢pdrhfedriy} Becar®®tioit[andrthe Golvert ib distilbdchaffah)vacd. The redidaen e
20. Laevorotatory a-(2-thienylethyl am no)(2-chl orophenyl)acetic acid
met hyl est glissolved ilhrégghmi o cgtansnangd to fhisy splutier 83,3 g ofl §0-¢eprophoméo-

X means  chiouHgn: Brir 1S Adedo THE GPxel ARy AR SOk aF IR ehRFatie o 12 ©
in 500 m qou%ﬁﬁ@'i%‘i@%ﬁ}&%@%atgqg sBparaled @i uspRhd& it 806 Th8f GB&one.

or gani ¢ phase

PCT/ HU98/ OOrHES insoluble solid precipitate is crystallized from the mixture d# 600 mli 6f
separated by decantation, and the solvent is distilled off in vacuo. The
resi due i s acetonednsdol&eanl of 3guethyl ethylcketone tanebtain 5Ri%s gsobfit ithe 56)3 g
of (-)-canphor-10- sulfonic acid is added. The m x e is,allowed to
stay at roditmphesaHienate ofthe desire prasch, meliing egwrt?igépr[eﬁ'rpﬁ BL (o
separ at ed an(ii Su en&ed in 300 M of acetone. 5 The insoluble solid

pr eci pitate"'ism@a{}é‘l" ‘lized fromthe mxture of 600 m of acet one and
160 m of methyl ethyl ketone to obtain 52,5 g of the (-)-

canphorsul fonate of the desired product, nelting point: 95 [err]C,

[[err]]iber rg;,g_lﬁ-ph@[err] (c = 1, nethanol). 10 Exanpl e 21.
(+)-(S)-(2-chl orophenyl) (6, 7-di hydro-4H-t hi eno[ 3, 2-c] pyri di n-5-yl )acetic

acid nedHg)-(2<hésroblienyid(e, b-dildelre-AH-thieno[3@-cIpyridif-8-W)aceticol ) aofd
dextrorot at or met hyl [ 2-(2-thienyl)ethylam no] (2- chl or ophenyl)
acet at e hydnetdiyl estetidhydsoghiepdadald in 6,7 m of 38% aqueous 15 formaline

i ssol ves & 80 [ 401 TeY 1 ob uRPRARIoGPRY | B dor(eribiered ctdaminol -
et 20 ooy R i chloric oo SSBRAH 55151 ml e 0L ol S
1o, 3 BB B8 A 6D st sl T ok T
dissolves at 60 °C, the resulting solution is stirred at that temperature for 30
minutes, till the completion of the reaction. The reaction mixture is then diluted
with 100 ml of 1,2 dichloroethane and 150 ml of water, and after shaking well, the
phases are separated. The | aqueous phase is extracted with 2x30 ml of 1,2-
20  dichloroethane, the united organic phase is extracted with 100 mi of water, dried
over anhydrous sodium sulfate, filtered and evaporated in vacuo. The residual 6 g
of material is dissolved in 30 ml of diethyl ether, and while cooling the reaction
mixture, 0,6 g of dry hydrogen chloride gas is introduced into the solution, at
room temperature. The precipitated crystalline material is filtered off, washed with
25  ether and dried. Weight: 5,5 g. Mp.: 130 - 132 °C, [a]}®p = + 60 °. Yield: 90,1%.
Optical purity: 99% (by HPLC investigation).

Example 22.
a) (+)-(2-chlorophenyl)-(6,7-dihydro-4H-thieno[3,2-c]pyridin-5-yl)acetic acid

30  methyl ester (-)-camphorsulfonic acid salt



20  dichl BWi®WHE§e, the united organic pﬁase is extracted RCTHUBEOMS of
water,” dried over anhydrous sodiumsyifate, filtered and evaporated in
vacuo. The residual 6 g of material Is dissolved in 30 m of diethyl

ther,. and whil Li.ng t i i xt 0,6 g. of _dry _hyd
chior i de gadd & (APotdl) ok FRritSRahenyib. iy dro KL BieRo L R By B S The
i pitat L1 t i Iy < i fi, i t.h
e ar ed. ©SORGHR Beld Rt Eldls iSsdihed 3R ABOON of BRHHE Hhd o 3Re soffteld
\Efi(glnglr 692121%,95 g é()),@BDVCﬁﬂOIPBfithorSQ%r@bYO@hﬁHo?MﬂféﬂiS%ii@ri'honohydrate is
(+) - (2- chl oraddeénVhs hofogedbhy deastioht mitereoisBlRveddbyo stdyratToph) sampératuraci d

30 met hyl ester (-)-canphorsul fonic acid salt . WO 98/ 51689 )
PCT/ HU98? 00@fger 48 hours a few crystals appear. The mixture is concentratqd by evapogatiqn

V1) acet ¢ b bt i SR G bt eRindtcd B° 9 Ra” g tS5ultng
solution . cryStaR%r8 AiRraF8ff, Wishe@ ilPEUASH BAQ iedOTRE RIS thiO Bbfaifkd

nmonohydrate 1S . The honobgenous reaction m xtur

stay at roomr¢ dissehvetagain inba verif sneall dfolnti(S0 ml) efihot yktariesarmbafter codling
m xture is concentrated %evaporation .to 50 mM and allowed to stay at
room t enper dher&rysiels 2ze hisliered vHe washed: with acetongr yadaflgedyr dhwis| the gitle

of f, washed wi th acetone .and dried, e cr S thug, obt aj pg are

di ssol véd ag‘f&mpqwﬁdw F%}n%‘gﬁﬂehg%&%ﬁ‘@éoyéﬁt ()%-of lhfé“%e?"aﬁdla% #6100
cool i ng %heﬁﬁ{n}@gal s are filtered off, washed with acetone and dri ed.
Thus the tith 'npound i s obtained. Yield: 88% Md.: 165 [err]C
[[err]][err]D =+ 24 [err] (c = 1,68 g/ 100 m ; net hanol). b)
(+)-(2-chl orophenyl)- (6, 7-di hydro-4H-thi eno[ 3, 2-c] pyridin-5-yl)acetic acid
met hyl estem)l5 (+F@<chkrs (OQN-dikgdroofH4h1ng[ )P -clpyridin-5-yl)acetic  acid
(+)-(2-chl orgpher(lyjltgj( 6, 7- d}ljhy r)ggsﬂ%l-l- t hi eno[ g 2- gﬁ)yri di r}1’-)5-yl )acetic
aci d met hyl methgl ested - canphorsul fonic acid salt and 800 m of

Sol Ut of3. Ay the; (SRHRGAIGthdnBiech Sibhabedt 4+ Sapaiean e Bk didrartH-
((jil) _e((jz?ghl Orthﬁ%@ﬂ%,#%]ﬁ?x'ﬂdﬁf-?—y? a%et%ch Scid lrﬁ’e%ﬂﬁ eStet % Yga?nﬁl{]or\s/l?l%gr%b a-xrcr}ﬁ salt
and 800 ml of dichloromethane is added 800 ml of sodium hydrogene carbonate
solution. After stirring the organic phase is separated by decantation, dried on
sodium sulfate and the solvent is removed in vacuo. The (+)-(2-chlorophenyl)(6,7-
20 dihydro-4H-thieno[3,2~c]pyridin-5-yl)acetic acid methyl ester is obtained as a
solution in 800 ml of dichloromethane. After stirring, the organic phase is
separated by decantation, dried over sodium sulfate and the solvent is removed in
vacuo.
The (+)-(2-chlorophenyl)(6,7-dihydro-4H-thieno[3,2-c]pyridin-5-yl)acetic  acid
25 methyl ester is obtained in the form of colourless oil.
c) (+)-(2-chlorophenyl)(6,7-dihydro-4H-thienof3,2-c]pyridin-5-yl)acetic acid
methyl ester hydrogen sulfate salt
The residue obtained in the previous example is dissolved in 500 ml of ice-cold
acetone and to this solution 20,7 ml of concentrated sulfuric acid (93,64%;
30 density 1,83) is added dropwise. The resulting precipitate is separated by filtration,

washed with 1000 ml of acetone and dried in a vacuo oven at 50 °C. Thus 139 g of



20 di hydWe-98181688i enof 3, 2- c] pyri di n-5-yl Yacetic acid net hypPCEs®BOIES

obt ai ned as a solution in 800 m of dichloronethane. After stirring,
the organic phase is separ at ed by dd@ant ati on, dried over sodium
sulfate and the solvent is renoved in vacuo. The

(+)-(2-chl dhoptmbrsﬁlt)xs@bfamedhyxdﬂmfhﬂmhfwrha[eﬁ:x)?stsllspywpdllrgiﬁggl[)@@gu ¢ 5mgid
25 met hyl ester is obtained in the formof colourless oil c)

(+) - (2- chi OrepFh&SP)g/800 nal; mashanol)+ t hi eno[ 3, 2-c] pyri di n-5-yl )acetic acid
met hyl ester hydrogen sulfate salt The resi due obtained in the

previ ous exanple is dissolved in 500 mM of ice-cold acetone and to
this solution 20,7 m of concentrated sulfuric acid (93,64% 30 density
1,83) is added dropwi se. The resulting precipitate is separated by

filtratgon, washed with 1000 m of acetone and dried in a vacuo oven
at 50 [err]C. Thus 139 g of WO 98/ 51689
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the title salt is obtained in the formof white crystals. M.: 184 [err]C
[[err]][err]D = + 55,1 (c = 1,891 g/100 m; nethanol). 5

WD 98/ 51689

PCT/ HU98/ 00048 . 17

C ai ns



1. ProceSOPH%he preparation of the racemic or optical | yPEEHUA8/00048
conpounds of general fornula (VI) - wherein the neaning of X is

hal ogen atom - or their salts, 5 cHdracterized in that, a racenmic or
optically active new conpound of gener al for u lm ' in the
meani ng of X is halogen atom- is trd&isfmsnmed into FH: ”” l" "H ﬁm
optically active conpound of general formula (VIII) - *whéretnthe =

meani ng of X is halogen atom-, and if desired, the resultl ng racem c

conpounds, of I r 2 '

opticall yl acF TQRESS g%l?reﬁ{;%b?éf d‘a ‘Wét’ﬁ tﬁé/ %ler%l ﬁr b Qéltyfg(:ﬁﬁé 90*’@“?}08 cgnown
per se, té&leﬁﬂ%ﬁhﬁ@?‘ﬂ) genesrain ﬂl@rlﬁbléxﬁng\ﬂﬂX)ls halogen Ao 4 bﬁﬂﬁl?%ﬂl@ﬁ into
the racenic or optically active conpounds of general fornula (vh),

and i B detshan'mi;znzdtb nacdtat,cadtangomds apulcgﬁmeacalvefmwnmanmnn)d af egenesall ved

i nto thei ners,,and/or, th are .transforned int I.r salts,
and/ or t &?{I} ginghe mganing Pg&&h#@g%ﬁtﬁghnb‘%u%‘ FPE iBOHEF r om

their sal . | [ r

in that, Jaﬁeerr%%%r ?Pt%fal%f actti® cghggglrﬁglgpgw&ﬁl f?{}ﬂ"? W\f;\lper gi@ h@{ehﬁ %éam ng
of Xis atﬁeﬁﬂﬁg'm"x ishalbgénatom --and if desired, the desflafigrestemit comidundglor i n
the presence of nethy édro gen sul fate, into the conpounds of

gener al fgenemldofrrulal ()VII oare resolved ulthethplrro@@ts@alh'e&dtwede)metsL andhthien by
h t d t hat f t d

CenpdPat e plosese Rybmediod kAdHR Delat ; de c@mpounds &1 genérp Simla. Qe
def i ned '%Fﬁ&'_sm ed i8S B RlckARd o nge@iy %EBH@B&H@?oPEeﬂ&?r fomulg>

formula ( erel n the neani ng oro a or med

into the (VI), a@ifﬂi&ﬂiiéd,othetrh&rﬁﬁrtﬁfmlbodmfsmﬂ gene¥dll foymulanivl eare résblveghl or o

atom

into their optical isomers, and/or they are transformed into their salts, and/or the

racemic or optically active compounds are liberated from their salts.

15
2. The process defined in claim 1, characterized in that, the compounds of
general formula (VII) - wherein the meaning of X is as defined in claim 1, - are
transformed with methanol, in the presence of methyl hydrogen sulfate, into the
compounds of general formula (VIII).

20

3. The process defined in claim 1, characterized in that, the transformation is

carried out at a temperature between 50 °C and 150 °C.

4, The process defined in claim 1, characterized in that, the compounds of general
25  formula (VII) - wherein the meaning of X is chloro atom - are transformed into the

compound of the general formula (VIII) - wherein X is chloro atom.



