EP 0 241 281 Bl Description BACKGROUND OF THE INVENTION 5 Field of the
invention This invention relates to certain substituted thiacycloal keno
[3,2-b] pyridines. These conpoundsgplpshsyoai gy as cal ci um channel

ant agohi sts with cardi ovascul ar, antiasthmatic, antibr onchospastic, gastric
an- tisecretory, cytoprotective and platel et aggregation inhibitory
activily. Descéidnt i on, the conpounds are useful 10 in treating
hypernotility of the G1 tract and in the treatment of diarrhea. This

i nvent i on BACKGROWUIDOE JHE INVENDIObcess for preparing these conpounds,
conpositions thereof, nmethods of use and novel internediates. Rel ated

Di sclNesar &ieldpf the inveption  Pat ent  No. 4,285,955 and U. S. Patent No. 4,483,985
(which is a divisional of the aforenmentioped patent) disclose acyclic

sul f one subsT’l'sc ’tﬂ’{q"B‘?‘i' §lgteg |t9Tﬁ?'@'"cﬁ“ H'Feﬂrﬁ}‘i‘ Yﬁ?@*l@@o e pviistines.cthese: ggmpovigs are
channel anff¥ c?ﬁ|°§ um gharet %’ cargipNasquigty 3p '§ati°na B’é%‘t"?’{?ﬂs“&r gastric an-

cheni cal | )}I pr?t ive %?;a n h| t difi 1E unds are useful
10- Phen§l 1o af'iyq %a% Qgg b m}& 33"89';& “fsrf“"éf“l%"ﬁ'“ i
J. Chem So@ P RIR™" 8 Pyounag LeBRosqNg e setaﬂ%gm’e IBAPSIReRs are
not cal ci ﬁﬂa&ﬂ%@l@w@m agoni sts. U S. Patent No. 4532248 di scl oses a broad

genus of I nes |nclud|ng cyclic sulfones fused to a

di hydr ogyr i diy5Epaune NE Uszes 955 St U.& Hafentad. s Mbd,965 (nich! 18 Wfliohd? of th) SrofeRehtiofed

genus. TheaeRTRekRE Scffic siRnd)5RsREton 'R \sRipld ARdrRRidnBE whith 85ssh8 Ndiciu! @annel

pot ent  calaftagbmsBddtivhy OHwses, thd dothpBihas MRREiIGHOArS clbfridatii didtind? IrBrA el Rmbéundeof tehat

cl ai med i prdsbrbinvdn@drent No. 4532248. The substituted thiacycl oal keno [ 3, 2-b]

pyri ga;les Whi Oefhordyi-2H-thivpyranofs, Rs)quirdfines hare  disalesad | ion GiPaal ePidasl, fJdhe@\So6lg Perkin

genereafzof Gransi2,1392-30974). 0 35 .

[ err] wher ei tipweyer,tiese pompotnglg @re nbt aiviuth channdlaiptag@ists] err] i s hydrogen, [err]

al kyl or [ er r§-Siiatentbild $$32248disclosgss Hread gpnug [okditydropwidinps inghedingelyddip lsulfones fused to

al kyl ene- % Hadronygidine nuelepst Cardietanio apfivi isnalaimechtor derpnitre—genysi ke, corenplngy ofi et o

4 carbon &6t ‘“"‘H};‘p“éﬂ* 8’3( ® °ﬁsn hgnd, g"’t%@y‘l CG',G‘)V"‘ aﬁ@%%?lsﬁwh P%ﬁ‘i‘f‘?f‘@‘°9'ﬁ?‘r‘"r"€¥3ﬂpp?ﬁte to

[err], XhdPbfsipedipy 1532 and are selected from

hydr ogen, 4“e$hr° su "Lbﬂ é'r‘f%‘em 6%%21/Py"d19??ewl¥fm9'i° th%rs["%?cf PLits PYpaton, tfa?'%&-?n

atomto wi{'gH" %eé"i’/ {788t t ached forma 5, 6 or 7-menbered heterocyclic ring

45 which optionally contains an oxygen oy sulfur or an-additional nitrogen

atom o, said heterocyclic ring nay b f-uéed to a benzene ring as in

I ndol i ne, isoindoline, tetrahydroui @oli trahydr0|squ|noI|ne and

in the instance wherein said heter ' ' $ pi perazino, said

pi perazi no may optionally be subf the 4-position with the

substituent[err] which is selected e al kyl, benzyl, phenyl or

phenyl substituted by al koxy haﬁ&pﬂg th 4 (?ar bon atons, halo, [err]

alkyl, nitro or trifluoronethyl; 50 [er®] is 2-pyridyl, 3-pyridyl,

3- pyridyl substituted at positions 2, 4, 5 or 6 with one or nore groups

sel ect ed fwhermsinhal ogen, nitro, al koxy or al kylthio having up to 4 carbon

ato cy arioan igkpder fiem ditetZox di f1 uor onet hyI thio or [err] alkylsulfonyl;

2-t hi en‘9| F"SZ"%H’P@*HKP' -Co v} 9r Gy Jaivaterl azol y 1, 3- benzt hi adi azol XI or
Rz i 1=

pheny! yl, Ca-C; cycloalkyl or alkylene-X havmé at ieast 2 carbon atoms, wharein alkoxy

having up to 4 carbon atoms, hydroxy, halo, p-tosyloxy, mesyloxy, amino, pyridyl or -NR«Rs, wherein Rs

and Rs are the same or different, and are selected from hydrogen, C1-Cs alkyl, phenyl, benzyl, phenethyt,

or R4/Rs and the nitrogen atom to which they are attached form a 5, 6 or 7-membered heterocyclic ring

45 which optionally contains an oxygen or sulfur or an additional nitrogen atom, or said heterocyclic ring may

be fused to a benzene ring as in indoline, isoindoline, tetrahydroquinoling or tetrahydroisoquinoline, and in

the instance wherein said heterocyclic ring is piperazino, said piperazino may optionally be substituted in

the 4-position with the substituent Rs, which is selected from C;-Cs alkyl, benzyl, phenyl or phenyl
substituted by alkoxy having up to 4 carbon atoms, halo, G1-Cs alkyl, nitro or trifluoromethyl; ’

s0 Ra is 2-pyridyl, 3-pyridyl, 3-pyridyl substituted at positions 2, 4, 5 or 6 with one or more groups selected

from halogen, nitro, alkoxy or alkylthio having up to 4 garbon atoms, cyano, difluoromethoxy, difluoromethyl-

thio or Ci-Cg alkylsulfonyl; 2-thienyl, 3-thienyl, 2,1,3-benzoxadiazoly!, 2,1,3-benzthiadiazolyl or phenyl!

optionally substituted at positions 2 through 6 with one or more groups selected from hydrogen, C1-Cs

alkyl, alkoxy having up to 4 carbon atoms, cyano, difluoromethoxy, difluoromethyithio, C1-Cg alkylsulfonyl,

85 halo, nitro or trifluoromethyl, their optical antipodes or the pharmaceutically acceptable acid and base

"~ - addition salts thereof.
The compounds of this invention are assymetric in the pyridine ring at the Ra point of attachment and
thus exist as optical antipodes and as such are part of this invention. The antipodes can be separated by

2



optionRally substituted at positions 2 through 6 with one or nore groups
sel ected frfom hydrogen, [err] al kyl, alkoxy having up to 4 carbon atons,
cyano, difluoromethoxy, difluoronet hy:lébapzm[@fr] al kyl sul fonyl, 55 halo,
nitro dr trifluoronmethyl, their optical antipodes or the pharmaceutically
accept abl e acid and base addition salts thereof. The conpounds of this
i'nvent i on amethedsdypomat oithose skillbta tiyari sicings, for egmale, ftabtongl eecrystaliztiont of dfastereomeric
attachment satt ot énastiomiicaly ruse aisisi Atetmativalyi the aigodas dandwe seprrdtecilryechppmatogrgphytilp s
i nvention. ke @vmipodes can be separated by 2 EP 0 241 281 B1 nethods
known™t o t hosd\s§ H"Q'qd@fbl inj this tinyantign {s & pepesa dor PfQBF""G)@'éﬁ*rﬁﬂ'@OU'FP gt o), said process
rech?falf‘l i being qslogad igpelaivheroiditier i ¢ salts of enantionerically pure acids.
Alternatively A'SPH?@" ofrifa ?FG@é""E%{'ﬁ" B'é °§’ d?t%’f"é‘éfa‘ﬁi/ané Hedrepssdord %rﬂ'eﬂaﬁ“%? thareok| ¢
col um. Also | ﬁﬂéﬁ"ﬁ’ "‘isr?f oc ss for r.e the
conpounds of tetr él % n%rophe I? '8" %?p Ti m%H ylate.
’EV""“E‘IW‘?“H& § Revere ?/'8?1* ¥FEi ﬁ’°é’ LT LR P Ry adine®

her ei naf t er.

gpg;epte P;ggi 3%% %E{ap@fzﬂng Uk § NEES9hro-5 Mt 7 GS oS IRRAUESoREnd N8 2-01
ygﬁ@ Zl“y‘?mdf‘g phrmpld - %E&QWl)h,ﬂdiolo-@h Ry G 195-Brofrichb P eaibgi- N

2,3,4,7-tetr
e- 6- car boxyl aj y am noet

3,4, 7- gt raehyud Nmrﬁaﬁvﬂrmbmﬁ $85 me&rsr%mwéw ﬂ-(sjfﬂtﬁibl%ﬁﬁf-m-&B@Lz&,t@oﬂ}}d%tﬁ p#j-n
6- 10 qq,p.@.s@(y aoRylatst. N Benzyl N- net hyl am noet hy
, 3, 4, 7-t et r ady siBRndy-Misthylbmidocihyt 19,45, SR iRdrb-B-mbihil-eB-@iropHBhy NN -didx3-28-tHidpyrano-
yri di ne- 6- c s olpyliddea-catboxyiitdny |
, 4, 5, 8-t et r ah YeFeozyGNmsthiyiainBotifyB 3,46 B tapliva - etiiy)-8~(2H, 4ipedtsfidoiripbenply-1, &rdioxo-2H-
2-%f pyr i di thiepyrancl8 2 ibipxridingt Zagamboxyless. 5. N, N- Di et hyl ani noet hyl
4,5, 8- 1 et r dhyking - BRSO HeBIOTPIY - SHHBHY Mty dD-Tnesb1. Momwagwqhawmo@,mb
pyri di ne- 7vgdired oaxhie 6. N-Benzyl - N- et hyl ami noet hy
4,5, 8-tet raﬂnyH*rB@"ZH 'Pm'8°e¢h3' rﬁ‘t %%P@‘HVF'P”rmeI'Wh? @mog'nnwm B ProRRe ciohep-
2- bi pyri di'ff¥- “’IZEEYW 9,/ ”tﬁ i
4,5,8-tetrag % “b-n n% ;?‘Pe"g' Eé A5 Gz? "8"% Ffirg Y'L?d? wﬁ?ﬂgﬂv i ‘f’ﬁxmﬂ?‘%ﬁ'ﬁ“‘ﬁﬁ@m
0  thiopyr k rbo t _
(2,3,4,5, 6- ) 5' A ;( z ehy‘trﬁk)eaazh é%ﬁ&géé g'yﬁgeg% hro'g'e?))x’f ! d'?xﬁ q'a°¥L°|T°%°n° 3()2tlﬂ|
cycl ohept en - , 1) thyl
b e g&gi i ﬁeqt@qu gt
(3 2 b] pyri di f3eefyiC #0846 eRaflusBphenyl)-3ld5,6,7) oMeldn PR b-B e ML NOGEXEBH-thiacycloocteno-
2,3,4,5, 6, 9- I"[gé@fbyﬁk,&-gkarmmhyd 9-(3-nit ropheny )-1, 1- di oxot hi acyci ohept eno-
[3 2-b] pyri dishav-BengpNaRethiliardirethyl 110-(2 34 NBlpamani6lophehyl)-3,4,5,6,7,10-hexahydro-8-methyl-1,1-
2,3,4,5, 6, 9- heokalythiycoob®id/d-b]Pyrigide-Bcirboxpleny| ) - 1, 1- di oxo-t hi acycl ohept eno
[3, 2- b] peyri disn e - $-Beraylbgthyldnginoethid. 3N5Mnmbxahydfm&hyhﬁnb{mdpydnyl)-1,1-dioxo-2H-
9-(2,3,4,5, 6- tpmybladdeno)[ﬁcaaﬂmyihé-s 2aridxdatd, 6, 9- hexahydro-7-nmet hyl -1, 1-
N-Benzyl-N-methylaminosthy! 11-(3-nitrophenyl) 2,3,4,6,7,8,11-octahydro-9-methyl-1,1-
S dloxothlacyclononenols 2-b]pyridine-10-carboxylate.
oo 17. N-Benzyl-N-methylaminosthyl 2,4,5,6,9-hexahydro-6-methyl-8-(3-nitrophenyl)-1,1-dioxothiacyclohep-
40 teno [3,2-b]pyridine-8-carboxylate.
18. N-Benzyl-N-methylaminoethyl 9-(2-chlorophenyl)-2,4,5,6,9-hexahydro-7-methyl-1,1-dioxothiacyclohep-
teno [3,2-b]pyridine-8-carboxylate.
19, N-Benzyl-N-methylaminoethyl - 9+(2,3-dichlorophenyl)-2,4,5,6,9-hexahydro-7-methyl-1,1-
dioxothiacyclohepteno[3,2-bJpyridine-8-carboxylate.
45 20. N-Benzyl-N-methylaminosthyl 9-(2-chloro-6-fluorophenyt)-2,4,5,6,9-hexahydro-7-methyl-1,1-
dioxothiacyclohepteno[3,2-b]pyridine-8-carboxylate.
21. N-Benzyl-N-méthylaminosthyt 9-(2-cifluoromethoxyphenyl)-2,4,5,6,9-hexahydro-7-methyl-1,1-
dioxothiacyclohepteno[3,2-b]pyridine-8-carboxylate.
22. N-Benzyl-N-methylaminoethyl - 2,4,5,6,9-hexahydro-7-methyl-9-(2-trifluoromethylphenyl)-1,1-
50 dioxothiacyclohepteno[3,2-b]pyridine-8-carboxylate.
23. N-Benzyl-N-methylaminoethyl 10-(2-chlorophenyl)-3 4,5,6,7,10-hexahydro-8-methyl-1,1-dioxocyclooc-
teno [3,2-blpyridine-9-carboxylate.
24. N-Benzyl-N-methylaminoethyl 10 (2 3-dichlorophenyl- 3,4,5,6,7,10-hexahydro-8-methyl -1,1-
dioxothiacycloocteno[3,2-b]pyridine-9-carboxylate.
. 58 25. N-Benzyl-N-methylaminoethyl 10-(2-difluoromethoxyphenyl)-3,4,5,6,7,10-hexahydro-8-methyi-1,1~
dioxothiacycloocteno[3,2-b]pyridine-8-carboxylate.
26. N-Benzyl-N-methylaminoethyl  10-(2-chloro-6-fluorophenyl)-3,4,5,6,7,10-hexahydro-8-methyl-1,1-
dioxothiacycloocteno[3,2-b]pyridine-9-carboxylate.
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30 ; dioxothiacycl ohepteno[ 3, 2-b] pyri di ne-8-carboxyl ake. 13. Et hyI
10- (2, 3, 4,5, 6- pent af | uor ophenyl ) - 3, 4, 5, 6, 7, 10- hexahydr o- 8- net hyl -
- di oxo- 2H-t hi acycl ooct eno- [ 3, 2- b]gp/6 g pér @t car boxyl ate. 14,
N- BenZyl - N- et hyl am noet hyl
10-(2, 3,4, 5, 6-pent af | uorophenyl ) -3, 4,5, 6, 7, 10- hexahydro-8-nethyl -1, 1 -
di oxo-.2H t h27a aNyBdnayd-ditnestiyfathjndethny! pw&-mmﬁﬂ@mmxlpmaavlba 4367, 10-hexa!5rdro-8 methyl-
N- Benzyl N- tredibyothianycivoeteriofal2-blpyBdine-FeaBhoryldte.0- hexahydr o- 8- net hyl -
0- (3- ni t r opéeny-BerkylN-methydprinos iyl tFﬁ-@@?‘gm@d@befﬂmefhwpheny') 2-3v4-5-6'7-3,11'°°Tahydf° -9-
[ 3, 2-°b] pyr i weth-1.9-dioxgtiiaexsiongpanci3 2hlpyridine-1Qcmbeiylate. N- et hyl ani noet hg_
- ( 3- Wta ophR8nyN-MethylN-pheaylaginpeyl 1 10- Lzaéﬁémeerﬁf&s’o@on?ﬁx'kﬁﬁf’% 10-hexahydro-8-methyl-1,1-

di oxot hi acyQ!‘P"B'H@WéH ‘3‘°[?2 Ry(dinecg-abonyigie- c o boxyl at e.
N- Benzyl - N- e ﬁ po?H‘? ventlon are potent inhibitors of calcium ion uptake into smooth muscle tissue

155,92 % o S B e %ﬁmfgrff'&“ T

:

G
e 3 2 b termittant

no [ ik

(2-cH i’ofsﬁr éﬂ'@ram% dadl %es“' “aa’g‘ g;é@ alv oxo lacyc ohep- teno
3, 2-b] pyrfqg oy'8 ﬁ;g %W&%PQ@&E@Q h
(2,3-dig xl'g:f d|t %rnXI as Lpéentl QroZoanﬁét xy esigﬂgeal spasm, pr;matus::clabi?'

i oxot hi ag ﬂ Rypms@éfétbrg 'aﬁ‘t?m&n&ﬁ{e ¥hyPdiSdrdefeO The comgblinds, compositions

i

ua

N-Benzylk - BidRbthods Wrﬁlﬁﬁ& various aspects of the present invention will become more readily apparent
(2- chl ofén Gmlidiangadsedpydn. - 2, 4, 5, 6, 9- hexahydro- 7-net hyl -1, 1-

oxot hi acycl ohept enof[ 3, 2- b] pyri di ne-8-car boxyl ate. 21.

N- Benzyl - Nesthptioly brayRréfereddEmbodiments

9- (2-ci fl uoronet hoxyphenyl ) -2, 4,5, 6, 9- hexahydro-7-nethyl -1, 1-

di ox dézb acy Oladdue tEren e hereib Biyidibe iundsrsood 2o diamity the following

N- Benzy| - Nriasstshedifiediotherwistiye term "halo™ means fluoro, chioro, bromo and iodo.

2, 4, 5, 6, 9- héhhatvppase “ghamecjically acceptehle SalgD deneios Hpksopfclhg) frpe basp_whigh possess the
dl oxot hi agwpq) ﬁ?gpgqq[gggl Z‘Qt!Y]t‘p)?H gifise bssecgndb | 3¢ e biologically nor otherwise un-

N- Benzy | - qlfgl:tleh e derived from inorganic or anic acids. xamples of morgamc acids are

10- (2 c?ﬁl 8Y% 3“"13 a§ d‘ye}m I&prja%d R P°”f a(i'd s °f 'ccac' eno
AgR Ay c%ﬁa i

2,
t
9-
[
9-
di
9-
di

Fre c?]t ch ic

[ 3 I'UV C Bl

a r| d cutrl Hdoelic acud
10- (2 3 dl % nesﬁ%ﬁg %ﬂgﬂ Epa aéalﬂﬁ ﬁ}d el‘ke
di oxot hi aly hg r& i S‘l: rﬁﬁcfu @&3{ AlrEsentInvention astRe active ingredient in
N-Benzy] - 'i}hil Y, %ﬁta rmax ﬁf CC éa'rl @b ‘BFEB&Q@X&&B@@% chnvantfbnd? pRarnfacbutical
0- hexahyd Gkt Qé hn u “The carrier may take a wide variety of forms depending on the form of
di oxot hi agyg r&BﬁHm Br adnkidigafidndb. 5 EacRosBinintarEnolis iseolingldi, oral or topical. In preparing the
N-Benzyl - &5 BoHs AMThraIddkays form, kY- df reGaliad piRarrfachlitid@ nidia @by | bp sthplbyda, Buck ad, for
0- hexahyd%ﬁkﬂ%’remﬁtbty bly&o]slmls, alcohols, flavoring agents, preservatives, coloring agents and the like in the
di oxot hi agaselop et igeia pdparativhpyuch ds, ie-eLenple; Hopepbiarseelixits and s¢iitios; BYckriRG sugdlas? 7
N- Benzyl - klartedshygani dioatd) glandating agents, lubricants, binders, disintegrating agents and the like in the
0- ( 2- chl orase3r bral SolidipepEAmtionsysugheniph yxaBpld, Bwders, capsgohandehlaly: GeGuseca! fipir easp | 1
- di oxot hi &csdpiinisveicenteplets 2nd Eappylipiopreseot e ssiaAvaiageous gral dosage unit form, in which
N- Be | - mqqeqom, pharharedical \darriers are obwously employed. If desired, tablets may be sugar coated or

2- (2- cfﬂ”or"hﬁte@- egefer |t0rro?t6ﬁ€ﬁﬁ H%‘?P "Zfegfe&?'s '72 °§";88’ hiryeloli:({rlo1 s s ol
ﬁ}v{;t IhyI iﬂ 0”%8%%?5'[ E%s?%g S0 be p pai’e case a proprgft‘e’x%l%? ﬁg)a’%r sagxﬁpe Mg agents
, i ti loyed. The

o ed Fora%jrg;o 'n%; g g m so E tﬁc’;ft%:may j'z’inyﬂuectlon

10: (2, 3, 42
ace tcal co
di oxot hj, af I 88§| E ke5 d)(ﬂ% 506240 %ﬁaepreferably from about 0.001 to about 20

mg/kg of the actlve mgredlent
The novel compounds of the present invention may be synthesized according to the following reaction
scheme wherein Ri, Rz, Ra, Rs, Rs, are as defined above, MCPBA signifies m-chloroperoxybenzonc acid,
and Y is p-methylphenyl or alkyl.
50
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The caqnpounds of this invention are potent inhibitors of calciumion uptake
into snoot nuscle tissue and act to relax or prevent contraction of tissue
medi at ed by cal ci um mechani sms. The gppggyggpaef this invention have
therapéutic utility in the treatnent of cardiovascul ar disorders including
hypertension, 10 ischem a, angina, arrhythm as, congestive heart failure,
peri pheral vascul ar disorders such as intermttant claudication, mgraines,
myocar di al i nf . tel et aggregation and stroke. In addition, the
conpounds of the.invention possess utility with respect to other disorders
such as hypersensitivity, allergy, asthma, dysnenorrhea,

bronchdcohstri cti on5 pha spasm grenature |abor and uri nary tract,
gastric hypersecre& and e intqgrity di somgea s. The conpounds,
conposi tions 15 mnd hods for “maki ngeux var i ous"'ﬁ"'&p ts of the present

invention will becorg nore readily ap ar%ﬁﬁo #*%Hm t he fol | owi ng descri ption.
Descri ption and Preferred Enbodi nents 4~' 20 Various terns used herein
shoul d beéunderstood to si gnify the follow ng: Unless specified otherw se,
the term "hal 0" neays fluoro, chloro, brono ancbr @Io The phrase

"phar maceut i cal | y YgCeept abl e sgWpl-R.sodenot es sal the free base which
possess the desirefl pharnacol egt-ial—gen vity of t )ifree base and which are.
nei t her bjol ogi GAfHed~x10r ot herwi se un- desi r ab(@ ese salts may be

derived from i norgani cvor organic acids. Exanpl es of? i nor ganic acids are 25
hydrochloric acid, mvtric acid, hydrobrom c acid, wulfuric acid or
phosphoric acid. Exanples of organic acids are acetic acid, propionic acid,
glycolic acid, lacticc acid, pyruvic acid, nmalonic acid, succinic acid,

mal i c~eciad, mal ei c acid, funar i c acid, tartarr c acid, citric acid, benzoic
aci d, cinnam &xpidetit Roytaschol Glpxed L D 3 acrd et hanesul foni c
acid, p-tol uenesul fonic acid, sal i cyI ic acid and the Ii ke Phar maceut i cal
conposi tions conbal ning a corrpound of theoproea nt invention as {he ehctl ve

i ngredient in93 intimate gdre Xt wnwe with’ §1 @utrcal carr /cén &e
prepar ed %ccording to conv phar, (BRE @M_% |q eg
The carrier e a w de vegorpty of for drng(dQOth

preparation desfrel for adni ni stfatl on, e.d. “aerg i ntravenous, #
sublingual, org or topi &M "®n prepari ng the corrposr t| ons in oral dosﬁ’ge

form any, of the usual pharnmaceuti % may3b | oyed, gucke @, for
exanpl e, vvater glycols, oi F&, al cehls, 'f r chagg ts prge/sp LUVOR,
col oring agents and the like in the 35 cake [bf foral I|qU| d r(rre.p) ns
such as, for exanple, suspensions, elixnf¥)andns ut i®ns; 87’ _cart’i drs such
as starches sugar s, di luents, gran Iatu ng age’hts 3p bi nde¥y,

di si nt egreat i mgd agent s a1 Ehat h@} li e ecdasSeh O [ i djdor @paraks ons
such as, for e§<a | e, T P u S| nd table:tzgii-;Bo‘c @]tahel r %ease
in adn ni strdtH, t abl et d~ a present X he Ega t haant ageous
oral dosage unit Borm in ich gase s Ird phar maceut stak’ cagrigrs are
obvi c}a’él y enpl 8yed. |f W¥siked, tablets mayi*be sugar coated ®r 40 @®nteric

coat ed by?standard techni quwes. For parenterals, the carrier will usually
conprise sterile water, though other |ngred| ents, for exanple, to aid
solubility or for preservative ‘hyr/ S, ¢ g ql Ncl uded. Injectable
suspensr ons may 'HReg be prepared, St Ych case® appropriate liquid
carriers 4ssuspenmnt S and(c@ e may be enpl oyed. For aerosol use,
suspensi ons or solsati ons nay be I oge_ ?y Thexgphar maceuti cal conpositions
will generally contain per dosage unit, e.g., tablet, capsule, powder,
injection, 45 teaspoonful and the |ike, fromabout 0.001 to about 100
ng/ kg and pinihasmishds for B8N B&RAUkealtioR OSehdrfl, 3RO Wnthdsls D46 GcofbotnBE oft@hid Mention is
i ngr edi enp . addbMpiRAGals ihewgoounds of the present invention may be synthesized
accordi ng t onhd bRetd BYiOWiIfas LRGN (i6 TearsntdeReddinn [sei-4) [caribe pragarddcih iabdliance
above, MCPBAittsthe priotdders diseioset T B LBte X, [Ketan aad Bf iAthckel, Chem. Ber. 110, 1069-1085 (1977).
However, in the case of 3-oxo-tetrahydrothiophene-1,1-dioxide, that is wherein n is 2, the reference
procedure is quite laborious. It has been found, in accordance with the present invention, that the
55 compounds of formula V, in which n is 2 or 3, can be obtained in high yield in a straightforward manner
from the respective 3-cyclic sulfides of formula H. Said compound of formula I may be prepared in
accordance with the procedure disclosed in E.A. Fehnel, J. Amer. Chem. Soc. 74, 1569-74 (1952).




and Y;is p-nethyl phenyl or alkyl. 50 55 4 EP O 241 281 Bl [err] 10 [err]
20 [err] [é&rr] [err] [err] 30 [err] [err] Wth
reference or the above Reaction Schpigesiidpg gynt hesis of the conpounds of
this ihvention is procedure is quite |laborioith the procedure disclosed in
[err] EP 0 241 281 Bl The 3-keto noiety of compound 11 is reduced to an
al cohol. ( conpybaindetd Imojetypoiedosipalnd it isi reducanthi annaldobel dbonthourdeliNaprefaablg lwita sodiviber
of ot hér riehgdridg aliwegit 8 nemigsn ofistheti rbduciag egentsi subh esibdraned Withivrn lalyalinind éhydride or
sodi um cy astdivoraybnpterpydridearpaybie usse.dTherphfter eerfiroend i Gsrpxidized 1 compogndolY| pieferekly t o
conpound | Wtpmeshisfopespxybetizeiy aidc Biher syjtable axlgiaing sigents @red hyd@ghie porsiitie. b sedium
oxi di*2f fig %?g@#ﬁes Figgly, 19 Gydsgemaistr erxeampowr 1Y isdreeridizgd to fhe corageanding [eip mpiety in
the hydr ox‘iP"}ﬁ’B‘i"ét PigTerably eiad PRees ipagest (CarerRie anhydirerin diluiecsuliyse peid phipftE AddeR & ®

moi ety in % tc(clg e);zh 'r'e@e?t%{m “195 P‘ﬂ‘@b'ﬂ gdang waepfe e e@?ﬁs% ‘!&chﬁ’mﬁﬁ}‘ﬁ?ﬁ cRling
di | ut | | girid t f

oetone. (18 7ot g ef 590 U‘g Og fosoyit b fofeed BNy P mapoc
Col lins rea rl? e IS rtet ??;e/rance ewn 191{92|

form wherein "ées n; The oZr‘l % r\wd fg low ﬁlon
3-Ket 0 Cycéahsm %epﬁeam %‘Pﬂﬁ o.grﬂa dtdedl % Sk E‘,’% L
descri bed 4g Rdtdly Slostited de% ﬁ‘:rmdiH\ﬁNd 8':‘:1% Eh%ﬁu
of the for le': 1for r81 Rerfy-fos Ho Qﬁb@ aﬁfi byt Thé]r mﬁnt hydrox
fol | owi RY ieAakie@d HERRINAN ISWVJPSOrﬂJo@rmaé céaaboﬁftdl \mr is Hn BEH in FIAEHG 1GRBRSIRE S
of for exadehewdnt@wor insAIEQIehJRRGE s droducingl bodoiRl 1a sBEaampeepr i at el y
substit ut ed ahdletoyidensiibeld tyid suifdfelprailds 6ti@moib Dahbrbib h &0B-13) aay POGSIRE dRdetly
for rrul a VI by mafiuzing) a Btiredfetiandiivvanixiute dfveguiinglarf anounts ofLthes kedsulfoton forania &Y tb Wkiehylis ee
exanpl e 4)ecf fortnela M stl ttengubstifutrdodcgmiridesten oftfeampie Al &tr @b 16 bountlinaacddrdahce Githathe
nov el ¢ enprsensdure Shéxdmple Bp Bhendsulfprt [pradect wherin ieiaBdé, is designfted xormpuncob edior Xllor
Note that compound 1b is actually the same as compound 1a, but obtained by a different route. Where the
novel compound Xil is formed, it can be converted to Ib by heating with ethanolic hydrogen chloride or
toluene.
The preparation of compound ! wherein Rz is alkylene-NRsRs can also be achieved when a compound
25 of the formula V is reacted with an appropriate aldehyde of the formula VH and 2-hydroxyethyi-3-
aminocrotonate of formula Vla in order to prepare the intermediate of formula Ic (see example Viil). The
fatter intermediate of formula iIc is then converted to the sulfonyl ester preferably by refluxing with a
compound of the formula IX, wherein Y is p-methylphenyl or alkyl. The sulfonyl ester of formula X is then
displaced with an appropriate amine of formula XI in order to produce a compound of the formula Id (see
30 eoxample 9).
In the following examples, both example 6 and example 10 illustrate the preparation of compound Ib, by
the direct reaction of compound V, compound Vli and compound V1, in the instance wherein n is 3-12.
Various Reaction Schemes discussed above are disclosed in the following additional references:
G.A. Pagani, J. Chem. Soc., Perkin Trans. 2, 1392-7 (1974), K.G. Mason, M.A. Smith, and E.S. Stern, J.
g5 Chem. Soc. (C) 217176 (1967).
Maruko Seiyaku, Japan No. 58201764 (1984).
The following specific examples are illusirative of the present invention and should not be considered as
limitative thereof in any manner.

40 EXAMPLES:
Example 1

Tetrahydrothiopyran-3-ol.

45

To a solution of tetrahydrothiopyran-3-one (ref 4) (10.0g, 0.086 moles) in ethanol was added sodium

borohydride (3.25 g, 0.086 moles) over a 5 minute period. After stirring for 30 minutes, a 1 N. solution of

hydrochloric acid was added until a pH of 5 was reached. The reaction mixture was diluted with water and

extracted with dichloromethane (6 x 50 mL). The organic phase was dried over magnesium sulfate, filtered,

s0 concentrated in vacuo, and distilled (approx. 100 torr, 158° C) to give 6.8 g product H' NMR CDCl; 3.9
{broad singlet, 1H) 2.2-2.9 (multiplet, 5H) 1.4-2.2 (multiplet, 4H).

Example 2

s5 Tetrahydrothiopyran-3-ol-1,1-dioxide.

A solution of tetrahydrothiopyran-3-ol (6.8 g, 0.58 moles) and chloroform (250 mL) was cooled to 0°C
and treated with m-chloroperoxybenzoic acid (23.4 g, 0.135 moles) at a rate which did not cause the



one to twenty-four hours to effect dehydration, thus producing conpound |a
(see exanple 5). The 6 to 15 nenbered cyclic sul fone products of fornula |
(wherein n is 3-12) nmay be obtained gphpogibyg BY refluxing a stirred

et hanofic m xture of equinolar anounts of the ketosul fone of formula V, the
al dehyde of formula VII and the substituted 3-am noester of formula VI for
about 16 hotsntpeiaturedio ciey st €0 0 Affer hdiitiod Bas @impintec] this ¢hiakbned xrebnwb @asstirddhat 0° C for
resul tant pndwurcind tiee mioom temperafwelfdr, 30i reinwless Mgprrasullidg ealidwesirecholdd byrfittvation X the
Not e that cdirpte@vagorated insvacuot Thel respltindheolic warediluted witngsieaneldnd evapdseled iplyacap tecreminp
a di f fer ent rempining. chipfetarre. Theerssiiipg solidowgscliivied Xith witer (180 mbljand; filteredinThg diltrate was
convert eds t §vaPpaley imyaayq fﬁq residup) V@teha’ﬁ-‘bTem@quyﬁ "eRgatad eYePeratiop avity folueps. JTaip affordelle
prepar at i on 789 ¥ Gredut ARia colgnesy @t H' MR Pp-DMSO3dproaheagieb iH) 3.4:4Q (Bpitigietiih) 2.7-3.3
achi eved wh&RUples §RHbRAY (MUtileb Atk he fornmula V is reacted with an

apptropri ate al dgh:}/de of the fornula VII and 2- hydr oxyet hyl - 3-

am nocrotgn formula Vla in order to prepare the interrnediate of
formul a | latter internediate of fornula Ic is then
coriverted t(rs drdf ra%'a'(’"u"'d'ox'ge ef erably by refI uxing with a compound of
the formula | %, yGg6eh 1 ol §rihd-BH 8 a0 7. 8 bk Y bs ml;iag aﬁ.u'atﬁsm 165 widf
formila X i goheRd aebg%ce taaa m&%mh% nan st | wiho Roxd for
or der t019r99dkf6ﬁa|¢ea§&m3ﬂfd ee Gt ey [Blc8d byl ad iR oBlRoprésmiliBE ALY he MittuteVFas
fol | owi ng exged ®Sugh war@xamaﬁee.uﬁ saifb SSARPLRorkEn ishils Wakd dsRedt FGwith acetone. The
prepar at i on sé¥enCv¥éridved Inbracudto bilkea ol Abich WeDGura0A with sREHBD Thésiiing HETRIO WS
VI | and conpoked bifijration ahdinsed1Sit Githodietivyin ethei Arten diyihg, 3501 of Naducmas obrined. IHONMR
Schenes di sCOsk d® (silpst,2HR3.2 (hihles,AHP 2 € driplat, 2Hh23 {ralitlplyi2H)y addi t i onal

ref er'erices: G A Pagani, J. Chem Soc., Perkin Trans. 2, 1392-7 (1974),

K. .G Mason, EmRleSnith, and E.S. Stern, J. 35 Chem Soc. (C) 2171-76
(1967) . I\/aruko Sel yaku Japan No 58201764 1984). The follow ng specific
exarrpl es ar Methyl| 23 ¥ arhexalydrosda-hygroxy-Svmethyhi,@mit enyrifl -dioxaithienol3 by Hdine-6-car-
consi der ed &%ﬂlﬂ‘?mtatlve thereof in any manner. 40 EXAVPLES: Exarrpl el

(ret ) (1o ot 48 %E_am,egfmapﬁe" %A e it
ek

) and meth tonate oles han } red overm
g, 0.086 mofL5] néfqa. o 0olaf G el P h%5|2§ .tr, ol i 2 Wil Bl
N_sol ut i on g gl AGhThiF P a2 4 iz o Aot
reaction i Xture was d uted and’ extracted Wt i chl or onet hane
(6 x 50 rrL) Exahipfe $7 gani c phase vvas dried over magnesium sul fate, filtered,
50 concentrated I n vacuo, and distilled" (approx 100 torr, [err]) to give
6.8 g pr odusotnyld,s AN Rirdyéio-53ndhy{-Pr0bpinAIgh A ldioxdtniblo[32-HloyddiRe-f-Batbdib.et . 5H)
1.4-2.2 (multiplet, 4H). Exanple 2 55
Tet r ahydrset hi opiyisiare @ nmethyll2,d 3a0, AVsihebahydlo-TaetydrbkyeBamethyl-7-(2-nitropheny!)-1,1-dioxothieno [3,2-
t et r ahydr ot hippjgiredroabdoxylate( 858, 0.0068 .nxBsnwidacjena fd rall) was cflawediof 2% Gound. Tha\sodvent
cool ed to [ @rs jemaved it vacao @od thi trésulting $rllid vep werystglizeth from ethamdl. dh¢ 2@ stdls gere(vas!Bg

mol e 1{ at a;vzt;a%gthﬂmhgrr?x@n@drmtat 53 G9wdar Righ gacuum for 48 hours. This gave 1.78 g product; mp 215-

40
Examgle 6

Methyl 3,4,5,8,-tetrahydro-6-methyl-8-(3-nitrophenyl)-1,1-dioxo-2H-thiopyrano-[3,2-blpyridine-7-carboxylate.

45 A mixture of tetrahydrothiopyran-3-one-1,1-dioxide (0.830 g, 0.0056 moles), 3-nitrobenzaldehyde (0.846
g, 0.0056 moles) and methyl 3-aminocrotonate (0.644 g, 0.0056 moles) in methanol (20 mL) was refluxed
for 16 hours. After cooling, the resulting solid was isolated by filtration and washed with diethyl ether. This
solid was dried at 40°C for 4 hours under vacuum to give 0.620 g product; mp 236-238°C.

s¢ Example 7

2-Hydroxysthyl 3-Aminocrotonate

Anhydrous ammonia gas was bubbled throug‘h‘a solution of 2-hydroxyethyl 3-oxo-butyrate (25 g, 0.17

55 moles) (ref 5) and ethanol (250 mL) for 20 minutes. This solution was stirred for 16 hours at room
temperature. The solvent was removed in vacuo and the resuiting oil was chromatographed on silica gel
(250 g) using ethyl acetate-hexane 60: 40 as eluant. The enriched fractions were combined and the solvent
removed in vacuo to give the product: H' NMR CDCI; 4.33 (i, 2H) 3.85 (t, 2H) 3.55 (s, 1H) 2.85 (broad

7



EP O 241 281 Bl tenperature to rise above 10 C. After addition was

conpl ete, the thickened nmixture was stirred at [err] for 1 hour and then at
roomtenperature for 30 mnutes. TppgA$4E| BRI Solid was renoved by
filtration and the filtrate evaporated in vacuo. The resulting solid was
diluted with ethanol and evaporated in vacuo to renpve renining

chl or of or rsingidhheHyr2e3 s, BHNg solid was diluted with water (150 nL) and
filtered. The filtrate was 5 evaporated in vacuo and residual water was
renmoved bExarepke@it ed evaporation with toluene. This afforded 7.5 g of
produtt as a colorless oil. H NWVR [err]-DVSO 4.3 (broad singlet, 1 H)

3. 4- 205 ( rHydiomyeiyl 3.5 tetmhyrr®6-methyhigt(3-hifsonhenyl)}A thdioxo-2H-thiopyrane,  [32-higyaigine-Zpay-
Exanpl e SMtrahydrothi opyran 3- ine 1 1di oxi de. To a sol ution of

tetrahydrothlop an 3 oI d|0X|de . 0.05 nD and acetone (150
n) was sl ouf p YBRE §2? bb esa 30'?“&%“28'8 hygle §? gat
| east 10 % aﬂ; or 16%6‘3‘: qu room er?\tgesr%e the
reagent WaS | ae yflltr E'on waslwe iet ch “tg]%‘p {s &nder
fllteredt rtsb gdugtn Lie umsalts

washed 3x W|th ace one e so vent Was removed Fnov vacuo to give a sol [ d

vvnl ch was gihgdipated with ethanol. The resulting crystals were isolated by
filtratjon—and Tinsed 3x with diethyl ether. After drying, 5.0 g of product
was obt ai neebnzfiN-MiyI-b-Bhindetifyl 026,58 R@thiStino-6hdthyBe-B-rittophdaliIf1, 1-diedd)sHAniEpyrano[3,2-
(triplet, o?ridide-?-chrBdiykteMleRioxalats]) . 20 EXanpl e 4 Methyl '
2,3, 3a, 4,7, 7Ta- hexahydr o- 3a- hydr oxy-5-net hyl - 7- (2-ni trophenyl )-1, 1

- d| 0X0-t hi ens[nixtie lo]l pYiydrakystind B;4GBrtetrabyaixoyé-mbiayl-BE3-witrapbényd)d Qfdiafo-2H-thiopyranof3,2-
tetr ahyadr o hiyoqiteeiart®xyiet® -(2.5 1g, d0.29%1 chaolgsh . Btolyeneduliory! mablodds) (4.65 g, 0.0244 moles),

2- ni t r obenvistydeing 244 d. 0924f mdes) andndighipmethane @% k) WVasIefimrdriorctoqyrsalhe réactidn g,
0. 01 nol ed)ixtirp wag pagied jand the seivent igegvedtin yaeuad The,iesuffing kil wasTdhtomategraphed gy silica gel
crystal s WEP) usipg at%'cﬁcwenmqﬂnat' 95ﬁ ag iyaRlg R egriched {ipaienscaoptainigy thedesyiate (i t h
di et hyl etN\¥t CO&p (7e}8.4 ﬁﬁ ?I s) Pf v'é?c r(ﬁ"\g 9] vpER pEnbined ang, Nefgenzyl-N-

pr Oduct"’svvé'éet B‘f"ﬁ'is %(H) o, tgdh 5o}y t removed in vacuo and the
ﬁmperatum omatography of the mixture
hy

2,3, 4,7, 528; ag‘f‘ %

acco silica e usin etate an metha ol 973 eIuan Th
-1, 1-di OXO leg (bnl:hg% e al Feag t d so|ut|o t
2,3, 3a, 4, ,Jay .t g E&.sh' e
no [3, 230 &Y(féc unR‘ ondingh .S} 2922 an Ue”e
was refluxed f ours The so vent vvas rem)ved |n vacuo and t he
resul ting E&Qﬁﬁ.éim/vas recrystallized fromefhanol. The crystals were washed
with diethyl- éther 2x and dried at [err] under high vacuum for 48 hours.

Thi s gave eyi’8 2}3 45,6,0Hneidaby dFopr-radkyl-9-Blnftrophengif1 Ellﬁ:ﬂiﬂﬁd&ydﬁ)h&ﬂérbbalz -b]pyridine-8-carbox-
3,4, 5, &s- tyktet ahydr o- 6- net hyl - 8- (3-ni trophenyl)-1 ,

- di oxo0- 2H thi opyrano [ 3, 2-b] pyri di ne-7-car boxyl ate 45 A m xture of

t et r ahydr ot hh epytiva e BiagyechdptdnedBorg-tiedipxide333 gy,0.00810 OBI6s)nPrhitkedpnzaldehyde (1.2 g,

3-ni L’obe 90880 mpIgRleotiyD 3-8upgocrotonate (1.04 g, 0.0080 moles) and ethanol (20 mL) was refluxed 16 hours.
e’ After removal of the solvent in vacuo the residue was chromatographed on silica gsl (170 g) using a mixture

of ethyl acetate and hexane (4 1) as eluant. The enviched fractions were combined and the solvent removed
in vacuo. The solid was triturated with diethy| ether, filtered and dried under vacuum overnight to give 1.52
g of product, mp 211-213°C.

Example 11

45
Ethyl 3,4,5,7,10 10a-hexahydro 8-methyl-10-(3-nitrophenyl) -1, 1-dioxo-2H-thiacycloocteno[3,2-b] pyridine-9-
carboxylate.

A solution of thiacyclooctane -3-one-1,1-dioxide (0.35g, 0.002 moles), 3-nitrobenzaldehyde (0.30g, 0.002

50 moles), ethyl 3-aminocrotonate (0.26g, 0.002 moles) and ethanol (30mlL) was refluxed 18 hours. After

cooling to room temperature a yellow precipitate formed which was isolated by filtration, washed with
diethyl ether and dried in vacuo to afford the product (0.56g) mp 211-214°C.

¥
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g, 0.0056 noles) and nethyl 3-am nocrotonate (0.644 g, 0.0056 noles) in

nmet hanol (20 m.) was refluxed for 16 hours. After cooling, the resulting
solid was isolated by filtration andgpgshedgigjh diethyl ether. This solid
was dried at [err] for 4 hours under vacuumto give 0.620 g product; np
236-[err]. so Exanple 7 2-Hydroxyethyl 3-Am nocrotonate Anhydrous amoni a
gas was bublgkshid f2r ough a sol ution of 2-hydroxyethyl - 3-oxo-butyrate (25 g,
0.17 55 moles) (ref 5) and ethanol (250 nlL) for 20 minutes. This solution
was stirr ed Efhgl 3,456, htiezatatroBomthy b P eirerhanye 1, Tidimxo-g8thiesyriooviarmld2bimpyedinet acar-
vacuo~and theyhkbsul ting oil was chromatographed on silica gel (250 g) using
et hyl\*éceq at e- hexane 60:40 as eluant. The enriched fractions were conbi ned
and the sol verft mixuepkathyind. 4251 fedeghvo-g-Rethyly gduitophepyl)-Niviitoqog2Hrthi °(¥?'°°°EFB
3.85 (t, 2HJ3XPIgyridie-9-qarhgyylaie &“ﬁﬁ%‘dd‘"?es) angtolygne [EPmblgwasgrpthxpd, for 2¢ hoyrs. fhe
2.31 (s, 3H)'esulp_|39 \gasgs%atedja_yl_fva ?SkV%qthﬂ/Y‘"th dlethyl ether and dried in vacuo to"afford the product

’[33425 b]8 pi/f?;[ g?@?-?f:o 8 %e%t nl { rg%{) henyl uated ]for tkelr b;ologlca erogdprl}/es a‘ﬂme present

o raiyir o T gpacjf% gg,a*' R e

3-ni trobenz yar oxye am nocr ot onat e

(3.28 MHEHgQ& Alnfonbiter91 9, 10 0 0038 nol es) and

et hanol (135 ”b)AbWSto H\ﬁrﬂd@(ﬁ a nOi{y of BssM Udich aé &eSénd&QQuln EddGunt thEa%ms in trachea and
tenperat ure t{gediaptdsld,i Ng sol i d was |soI ated by filtration, washed with

ethanol and dajehbiybse@t Bihyperéivid AdrrondRBildilig @dnwmdﬁmn\a&cuum for 16 hours
at room t enpersabadr 6n &of MoeH RGuisNR iP bEIRLLRI thatNPesd IedmPaind<CwillEren agkue ird hyldartension,
N- Benzyl - N- mybdaythal, Zschatiti#) @edgilisy bongestive heart failure, migraine, myocardial infarction, platelet aggregation,
2, 3, 8- teet sedhy.chyperSonsithithy dllo@y.( Sthirial paspia exagrbtpry Idydmatioohea, Esopliabéab syasan pledatire
b] pyri di nelaberaad rinawy|tactatisbidersoxal ate. A m xture of- 2- hydr oxyet hyl

3,4, 5, 8-t et r alrdrigfiogingrdiably |1- Sty Brtimjinhibilipm eh pitryndipine Tbinding yas - vwalll- ashintikigon o0f igiup -
20 b] pyr fefendenty smeqtih (upsie centregtion; iny terms @Degrcwﬁl-@@)ﬂon plot 81 nyekersef| PerRgantative
chl ori de (4°c8%oyndsef o pwserpineston. ¢ rj et hyl ami ne (2.46 g, 0.0244 noles) and
di chl or orfet hane (25 nlL) was refluxed for 4.5 hours. The reaction mxture
was cool ed and the solvent renoved in vacuo. The resulting oil was

chromat ographed on silica gel (170 g) using ethyl acetate - nethanol 95:5
as eluant. The enriched fractions containing the tosylate (H NWR [err]
7.3-8.2 (pultiplet, 8H 6.9 (singlet, 1H) 5.2 (singlet, 1H)) were conbi ned
and N-benzyl-N- 25 nethylam ne (4. 69 g, 0.0387 noles) was added to the
sol ution. The solvent was renoved in vacud and the resulting resi due was
allowed to stand for 72 hours at roomtenperature. Chromatography of the

m xture was acconplished on silica gel (170 g) using a m xture of ethyl
acetate amnd nethanol 97:3 as eluant. The isol ated product was dissolved in
ether and treated with a saturated solution of oxalic acid in diethyl
ether. The resulting solid was collected by filtration, washed wi th diethyl
ethery, and dried at [err] for 16 hours 30 wunder vacuum affording the
produ\ﬁ (2.07 g) nmp 220-[err].

40
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Exampl.e 10 Ethyl 2,3, 4,5, 6, 9- hexahydro-7-net hyl -9-(3-nitrophenyl)-1,1

- di oxot hi acycl ohept eno[. 3, 2- b] pyri di ne-8-carbox- 35 ylate. A solution of

t hi acycl ohept ane -3-one-1, 1-di oxi dege ¢ 041 8g1 @1 0080 nol es),

3-nitroébenzal dehyde (1.2 g, 0.0080 noles), ethyl 3-am nocrotonate (1.04 g,
0. 0080 nol es) and ethanol (20 nL) was refluxed 16 hours. After renoval of
the sol.vent in vacuo the residue was chronatographed on silica gel (170 g)
usi ng a mxture 40 of ethyl acetate and Beqane (4:1) as eluant. The
enriched fractions were conbi ned and t he goljvent renoved in vacuo. The
solidwas triturated with diethyl ether, #dilitered and grl ed_under vacuum
over n“l*ékﬁ to give 1.52 g of product; np 1-[e¢r§d lExampI,,p 3.],43 Et hyl
3,4,5,7,10, 10a- hexahydr o- 8- net hyl - 10- ( 3-hift fophénhyl ) -1,

- di oxo- 2H-t hi acycl ooct eno[ 3, 2-b] pyri di ne-9-4 carboxyl at e. A sol ution of

t hi acycl ooct ane -3-one-1, 1-di oxi de (0.35g, (.002 noles),

3-ni trobgnzal dehyde (0.30g, 0.002 50 noles), ethyl 3-am nocrotonate

(0. 264, 002 nol es) and et hanol (3 #as Irefluxed 16 hours. After
cooling to roomtenperature a yeIIo§ ? pijtate fornmed which was isol ated
by filtration, washed with diethyl &t And dried in vacuo to afford the
product (0.56g) np 211-[err]. 55 8 H 24% B1' Bl ExX&R B1R & hyl
3,4,5, 6,4, 10- hexahydr o- 8- net hyI g%ﬁ 2dophenyl -

1- di oxo- 2H-t hi acycl ooct eno[ 3, 2 b] p -‘-car- boxylate. 5 A m xture of

et hyl _

3,4,5,7,10, 10a- hexahydr o- 8- net hyl - 3-nitjophenyl)-1, 1-di oxo-2Ht hi acycl o
octeno- [3,2-b] pyridine-9-car boxyl at (0 4%g, 0. 0011 nol es) and tol uene -
(3om§~/ was refluxed for 24 hours. The§ |{ing solid was isol ated by
filtration, washed with diethyl etheg diigdd vacgoto afford the
product np 234-[err]. 10 The co bf .t ;Sbr%s n® Mverti®n were
eval uated for their biological propelég it "compothd® Rave shown

the ability to influencg cal ¢cmum nedi at ed events i ncl udi ng inhibition of
snmoot h Auscl e contrac rachea and vagcul ar ti ssues. The nodel

screeni ng regi nemjused t | uate these co Tpounds has shown: 1) Inhibition
of nitrendipi ne E|ndi Lium channel s| 25= bl it g dul ate
the activity of tdlssues are dependeat oﬁ al"m us?l ti as in
tracheazand vascular tis 3) Their usepap eBs rﬁ/ or
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nyocardial, ischem a, angina, congestive heart failure, mgraine,

myocardi al "infarction, platelet aggregation, 20 stroke, hypersensitivity,
al lergy, asthma, gastric secretory oysgegpsgisf. esophageal spasm
premature | abor and urinary tract disorders. The following Table 1 sets
forth inhibition of nitrendipine binding as well as-inhibition of calcium
dependent snmooth nuscle contraction in terns of percent inhibition, for a
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55 Femal e,
cervical dislocation, and the heart
chopped into snmall pieces.
Hepes *buffer,
m nut es; the supernat ant
resultlng menbr ane pel | et
281 BI' in 0.05M Hepes, pH 7.4 adi
t he binding assay contains 3H It
menbranes (0.10 m ), and testy C
90 mifutes at 4 C,
filtration on Whatman GF/ C fi*b@fs.
counted in a liquid scintillgt§ong
[err]-nitrendipine (that anp@n§ b&u
nitrendi pine) is subtracted Brow @he
bound rad?olabeled nltrendlpﬁne

is recentri

L
A

is resuspended (0.7 m /g weight) 13
sfored at [err] until

New Zeal and white rabbits (1-2 kg) are sacrificed by

is imediately renoved, cleaned, and

The tissyg § sahegogeni zed in 5X vol ume of 0.05M
pH 7.4. The honobgenate is centrifuged at 4000 xg for

10
fuged at 42,000 xg for 90 m nutes. The
EP 0 241

used. Each tube of
nct gine; £6: 95 9 59V, = butf-eB,

En@ln® PP E THAC D 0T CI°F M . After
t he boundEngt§ endli pine is. separated fromthe unbound by

ried and
punter. 5 hbn speci fic binding of

nd in the presence of excess unl abelled
@8R PN 2P PP=mEE R 8ical |y
anount of specifically bound
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nitrendi pine in the presence of a t
bound in the absence of a conpoggd
can then be obtained. The test
nuscl e coptraction is detern1ne¢ gg
Trachea from dogs sacrificeds bySe
at [err] in oxygenated Krebs;

a

EST_conpound 1S conpar ed to that anmount
A percent displacenment (or inhibition)
nhi bition of cal ci um dependent snooth
pording -t gthe 10 ofoLl.ow gg. procedur e:

ES® RE S NP P DIP Arees? & © gver ni ght
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cartil age segnent swhde (5-10 mnf

After cutting th tilage, %

oxygerat ed Krebs- eleit béf,ﬂ er<

60 mnutes equilik gtion period,, Gh
carbachol. After 5 nut es t ge t|§s
m nut es. The tissuegiare t heTrctratt
m nutes, the contracéi ogs are gquant

reequili Btated foe=R0 NP nutes. Fest

‘e cut startirng fromthe bronchial end.

racheal is nuscle tissue is suspended in

ti ssue bath. After a

%qg 15 mn h 10 uM

37 Cin a 25

su challen
Je§§ g 't’%’“r'ﬁst 50
30

nﬁéam1m
tated. The tissues are then ri nsed and
conpounds are then added for 10

m nutes, and the ti is rechgllepged with 50 mwWKcl. After 30 m nutes,
the contraction i §MNecgfded andsusefl to deternine the % inhibition of
control. 20 The pefcknt |nh|831‘iu_o1 AU as) s&leagogtﬁg_ctlg)gms
cal cul at fromre§gso1=|§e dat a §f§r %’at“!el' U%:;“i'reag@g; mhlbltlon
= 100-100 (peak ®esp®nse = drug treatnen 25
peak response before drug_:LEeaL
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The assay for inhibition of nitrendipine binding follows the following procedure:

55 Female, New Zealand white rabbits (1-2 kg) are sacrificed by cervical dislocation, and the heart is
immediately removed, cleaned, and chopped into small pieces. The tissue is homogenized in 5X volume of
0.05M Hepes buffer, pH 7.4. The homogenate is centrifuged at 4000 xg for 10 minutes; the supernatant is

recentrifuged at 42,000 xg for 90 minutes. The resulting membrane pellet is resuspended (0.7 ml/g weight)
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[err], is hydrogen, [err] alkyl or [err] haloalkyl; [err] is [err] alkyl,
[err] cycloal kyl or al kyl ene-X having at |east 2 carbon atons, wherein X
al koxy having up to 4 carbon atonsgplgydyayygihal o, p-tosyl oxy, nesyl oxy,
am no,* pyridyl or [err] wherein R4 and R5 are the sane or different, and
are selected from hydrogen, [err] alkyl, phenyl, benzyl, 50 phenet hyl ,
or [err] imodsmitepss, bHOEandadtasd bo-7000 ndml vy Each eulamt dfahmaddnigoasaayacdatams 3
7- menber edhitleadighic0©P&-D50M)] uffervimeobramp t(d. thial),| apd deshtamposndain adsteigelomerof $.0Influr
or an addiAferottahinuied atclgEnthatbound niendigiieds lsedamied dyol the unbowrg byeijtratien dnuWeedindano a
benzene riGRC &ersi Ater riasinbi theefilteissusi dried pridrpeuntaddn p idviddhcivtifiatianebintas. or

t et r?;'rl'fy@ir oi stercAPeRifici Hed'ﬂgaﬁdaﬂ'mtfet“W@f‘? fithat camount, lounce innthe gregensa tak reseepE [upiabefigdng
i s piper az'itfﬁ@ﬂlp'@éiscF"Btrﬁﬁ@ﬁ &omiity teial/baypd tobiein speqifically heynd regjelaheled r'?“"@m'"e The
4-posi ti orfmepRti|f ?H‘?@“‘?LVD%‘{”PQ UE‘?W"P %l‘"r © PREPANEMOF astegéP’é?ﬁu%'sch’B hat ?55"““‘
al kyl, berPy1e, '" presnt digpiacem (°é|“R'B' V}?

at ons, haI S hl?&"?" f '8 dﬁ?enf’?’ﬁt F'T“E?&"B 'F’t‘f?’?tmt 'si%et 3
3-_pyr|d |, °§w' ?ri°

. cn |ceth cess ne on are s%dr d, dv r q it at 4° G in ox gena? %e 5-
groups sell—%ﬁ 9nPr ’onec rFlIQ vﬁ %Yr}gq mL{ﬁ)e r ncé)lal
Sar bon at Qaqgé’AﬂQy &Hﬂ f % s m n-lf ated Krebs-H nseleit

C bultdr at §7°C m al 3% sadaﬁh ‘Qr'i S&loa the Hallenb€d
Each tuRe ah 1bh@r &ivaghol thé%sesrﬁi‘riuté‘é)dﬂ& Bbses b hindall GAEIBNd 1 st 5@@ Wsues
buf fer, narmesIehdbd With Bb InM R And, @dr 36 AMDES) A dotradtiohOird humktwmn@ﬁssaes(ardﬂ :
After 90 mheAUnes @i réeqlalibritee fob 801 Afhuits.t TesNEbinipounds ia® HePaIied RE 10 Fiilteb, d the
unbound  btissub lis reéttaliengedowith\4b akMFen Aftér/30 niinubs) the cohfrdclion is irstsrideandtused bidetomnins
are Qﬂ/l ed tisarrd inhibiion efctomtrol.a | i quid scintillation counter. 5 Non- specific
bi ndi*ngreof 3Fherdetcesriatitiiom of $mdetitmusple werttradtion iscbalculatechizonp reempsec dataifolaex areisafter
unl abel | edirugitteaterrti pi ne) is subtracted fromthe total bound to obtain
specifically bound radiol abel ed nitrendi pi ne. The anount of specifically
bound nitrgen n_t he presence of a t est corrpond IS corrpared to t at
amount bouﬁd{jﬁ‘ﬁwﬁg&gﬂsé‘nc‘é{% et abespol GEud R gaLme
i nhi bi t¥on) can then be obt ai ned. Tﬁnealtesésbonsanblelmotuerﬂcﬁgcalrelamment
dependent snooth nuscle contraction is determ ned according to the 10
foll owi ng pr U 0 | injection
are stored oﬁv?%ﬁﬂ E%s'gxéaat? %]OI"F oﬁ’n%g gidﬁé%é@%é%&"p 'ﬁése;'l%gt?'f‘&guffer)
Trachea), rdiligs, one cartilage segment wide (5-10 nm), are cut starting from
t he bronchl al end. After cutting the cartilage, the trachealis nuscle
tissue is 4sURRGRHERH drtheGanaBNat ed Krebs-Henseleit buffer at 37 Cin a 25 ni
ti ssue bath. After a 60 m nutes equilibration period, the tissues are
chal l enged 15 wth 10 uM carbachol . After 5 mnutes the tissues are rinsed
and al lswed to rest 50 es. The tissues are then challenged with 50 nM
KCl and, after 30 minu sl jcontractions are quantitated. TE@ tissues
are then rinsed and re | piat ekG0F, 50 ninutes. Test conpoufdd are then
added for 10 m nutes, fAnd t ssue is rechallenged with 50 mwKcl. After
30 mTutes, the contl{(ﬁlfz' corded and used to determne the %
i nhi bi t9on of contr NThe 'hercent i nhibition of snpboth muscle
contraction is calcul ated frofh response data before and after drug
treatnment. % inhibition = 100-100 (peak response after drug
treat nent)

cw?mg t% 6tlr{e

wherein:
45 n is an integer from 1 to 12;
Rt is hydrogen, Ci~Cs alkyl or C1-Cs haloalkyl;
Rz is Ci-Cg alkyl, Cs-C7 cycloalkyl or alkylene-X having at least 2 carbon atoms, wherein X = alkoxy
having up to 4 carbon atoms, hydroxy, halo, p-tosyloxy, mesyloxy, amino, pyridy! or ~NR4Rs, wherein
R: and Rs are the same or different, and are selected from hydrogen, Ci-Cs alkyl, phenyl, benzyl,
50 phenethyl, or Rs/Rs and the nitragen atom to which they are attached form a 5, 6 or 7-membered
heterocyclic ring which optionally contains an oxygen or sulfur or an additional nitrogen atom, or said
heterocyclic ring may be fused to a benzene ring as in indoline, isoindoline, tetrahydroquinoline or
tetrahydroisoquinoline, and in the instance wherein said heterocyclic ring is piperazino, said piperazino
may optionally be substituted in the 4-position with the substituent Rs, which is selected from C1-Cs
55 alkyl, benzyl, phenyl or phenyl substituted by alkoxy having up to 4 carbon atoms, halo, C1-Cs alkyl,
nitro or trifluoromethyl;
Ra is 2-pyridyl, 3-pyridyl, 3-pyridyl substituted at positions 2, 4,.5 or 6 with one or more groups
selected from halogen, nitro, alkoxy or alkyithio having up to 4 carbon atoms, cyano, difluoromethoxy,
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trifluoronet hyI 5 their optical antipodes or the pharmaceutically
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(I)

40

wherein:
45 n is an integer from 1 to 12;
R, is hydrogen, Ci-Cs alkyl or C;-Cg haloalkyl;
Rz is Ci1-Cs alkyl, C3-C> cycloalkyl or alkylene-X having at least 2 carbon atoms, wherein X = alkoxy
having up to 4 carbon atoms, hydroxy, halo, p-tosyloxy, mesyloxy, amino, pyridy! or -NRsRs, wherein
R: and Rs are the same or different, and are selected from hydrogen, C1-Cs alkyl, phenyl, benzyl,
50 phenethyl, or R:/Rs and the nifrogen atom to which they are attached form a 5, 6 or 7-membered
heterocyclic ring which optionally contains an oxygen or sulfur or an additional nitrogen atom, or said
heterocycfic ring may be fused to a benzene ring as in indoline, isoindoline, tetrahydroquinoline or
tetrahydroisoquinoline, and in the instance wherein said heterocyclic ring is piperazino, said piperazino
may optionally be substituted in the 4-position with the substituent Rs, which is selected from Gi-Cs
55 alkyl, benzyl, phenyi or phenyl substituted by alkoxy having up to 4 carbon atoms, halo Gi-Cs alkyl,
nitro or trifluoromethyl;
Rs is 2-pyridyl, 3-pyridyl, 3-pyridyl substituted at posilions 2, 4, 5 or & with one or more groups
selected from halogen, nitro, alkoxy or alkylthio having up to 4 carbon atoms, cyano, difluoromethoxy,
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N-Benzyl - m?t hy “} 10-(2,3.4,5 6-pentaﬂuorophenyl)-3,4,5,6,7,10-hexahydro-8 methyl-1,1-dioxo-2H-

9- (2- chl or ophenyiay éfooéte :ﬁaﬂpﬁi@?ﬁ@-b—)& b&yidwet hyl -1, 1 -di ox-

ot hi acycl ohept eqg K; -RthyighiResth T G (230p6,6-mhBuobBhenyl)-3,4,5,6,7,10-hexahydro-8-methyl-

N-Benzyl - N- net hyh%ﬁ&(@%ﬁhhy}clooctenow 2-b]pyr|d|ne-§ -carboxylate.

9- (2, 3- disehl or ophe yBehzyRN-4helhyemibedieyx 8w/, 110 -hexabyduy-8-meéthgi-10-(3-nitrophenyl)-1,1-dioxo-2H-

di oxot hi acycl ohecgm®fiEna3RbpyridindrarBxyiate: boxyl at e. 45 20)

N- Benzyl - N- met hyb)ani mBeeyiyN-methylaminoethyl  11-(3-nitrophenyl) 234678 11-octahydro 9-methyl-1,1-

9- ( 2- chl or o- 6- f Idigeathigslicionphenold,2-b]ogridnesiOcaenyialer o- 7- met h

di oxothi acycl ohdpt en @er:_zvlti;? ylamippsthgl ¢ ar HH5S-ap@vdr methy?'g'(3'“'“°ph°"y')'1 1-diox-

N- Ben zyI A7 et hﬁh&‘ﬁi Jpyridine~8- carboxylate

9- (2-ci fl uor orret‘ﬁ) thyla '"%e“y' D W?Fh‘?"y%t4ﬁg?lg'hf"afydr° 7-mehy1-1,1-diox-
"§ by

riding-8-c
ﬂ|l_ g)égtzci a&/%? Eé) ;{Ian'inr?]o%.t 9§-¥| ﬁ&rgphegﬁ))z,4,5,6,9-hexahydro-7-methy| -1,1-

erl epten ridine-g-car oxyla
2,4,5,6, 9 hexah%g{( haf«:g%%;e % : ogtﬁ)h?lc ; gg%mm&m%@{éﬁ,glﬁexﬂdro-7-methyl-1,1-

d| oxot hi acycl ohept sn HBs-8usBhaasy| at e
N-Benzyl - N- et h»_ th;‘IQm t?e’dﬁh S %Mbt’\o@pf@nyﬁ) 2@%5%‘; él-hexahydro-7-methyl 1,1-
0- hexahydr o- 8- ,a c splehdide-bIpfimb-8Rab& ke[ 3, 2- b] pyri di ne- 9- car boxyl at e.
24)  N-Benzyl - IHz)mi‘t BdnafANCHRsEinoethyt O- £,85, 89-dbahjinr BREEIE-fivbometyiBhetyiy-1.1-
0- hexahydp 0- 8- NRjickdthiackeldheptenol3,2-bipyridine-8-carboxylate.
di oxot hi acycl oo@senGlEdnZA-Rinashyiainbehyd- dexaoydpbdngl)-3,4,5,8,7,10-hexahydro-8-methyl-1,1-diox-
ocycloocteno [3,2-b]pyridine-9-carboxylate.
24) N-Benzyl-N-methylaminosthyl 10-(2,3-dichlorophenyl-3,4,5,6,7,10-hexahydro-8-methyl-1,1-
dioxothiacyclooctenof3,2-blpyridine-9-carboxylate.
56 25) N-Benzyl-N-methylaminoschyl 10- (2-difluoromethoxyphenyl)-3,4,5,6,7,10-hexahydro-8-methyl-
1,1-dioxothiacyclooctenof3,2-b]pyridine- -9-carboxylate.
26) N-Benzyl-N-methylaminoethyl 10-(2- -chloro-6-fluorophenyl)-3,4,5,6,7,10-hexahydro-8-methyl-1,1-
dioxothiacycloocteno[3,2-b]Jpyridine-9-carboxylate.
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55 25) N-Benzyl - N- net hyI am noechyl —_—
10- (2 di f I'uor onet hoxyphenyl ) -3, 4, 5, 6, 7, 10- hexahydr o

- di oxot hi acycl ooct eno[ 3, 2- b] pyri di Qpngﬂq@@ngyl at e. 26) “i'iwm"u""u"””m
N- Benzyl - N- et hyl am noet hyl 10- (2-chl oro-6-fl uorophenyl)
0- hexahydro-8-nethyl-1,1 - :

di oxot:hi acycl ozrgt ermahaa-ﬂ-nb}tmtmlndotm 90-aohbmdyttibemethPpheny)ER, 48, 21DiheRB drB38-
27) N- Benzyl - mbtgbt glozathiavpelddatphol3,2-bpyridine-8-carboxylate.

10- ( 2- chl or o- 328) IN-Banexr-Namathtylaginoétewh yIRY2-chlato-SHirituorombihy inkeodhi3i4.56.88,1 tregtahydro-3- 1
- di oxot hi acycl det-dirgfogtiackiionopanelB AdlpgrdingriBsrveyies. 28)

N- BePrZyF N- rret??%l"h”?th\d'é'mﬁ?’fy aminoethyl 10-(2,3,4,5,6-pentafluorophenyl}-3,4,5,6,7,10-hexahydro-8-methyi-
12- ( 2- chl or o- 3L ?'PWWW?P%H?‘P?Q'%@M“S 6, 7, 8, 11- oct ahydr o- 9-

met hyl - 1, 1- di oxot hi acycl ononeno[ 3, 2- bj pyri di ne-10- car boxyl at e. 5 29)
N Net hyl - N pASRDRaR o1 e vl

10- (2, 3, 4, 5, 6- pent af | uor ophenyl ) - 3, 4, 5, 6, 7, 10- hexahydr o- 8-nmet hyl - 1,1

_di oxot Hfi ¢ acycl ooct eno( 3, 2-b] pyri di ne-9-car boxyl ate. 3. A conpound of the
formula VII'l 10 [err] (M1¥) [err] [err] 2QVIII)wherein n,
[err] and [err] are as dew im1l, their optical antipodes or the
phar maceutical |y accept and Base addition salts thereof. 4. The
conmpoung of claim 3,

2,3,3a, 4,7, 7a- hexahydr o- 3a- -met hyl - 7-( 2-
ni trophenyl ) -1, 1- di oxot hi el , 2-b] pyridine-6-carboxylate. 26 5. A
conpound of the formula XI'1 30 ' [err] [err]

[err] 35 wherein nis an integer from3 to 12 and [err] and [err] are as
def i metizoi n clveerein &, Ri, feiand Gotarecad definedi ip ciies 1.atheit dpdicad laatipodes e the abrimgaceutically
accept abl e aedcdptahirdacisiand bapd @fdifop saltsderesf. t her eof . 40 6. A process for
preparing a conpound of claiml1l or claim2 which conprises: reacting a
conmpound % Tlesr pamepud 4of claim 3, which is methyl 2,3,3a4,7,7a-hexahydro-3a-hydspxg§- rrwﬁ'nyw @
conpoun d of PiBPRRENYE-1\}dioxefhienoc [3,2-b] pyridine-§-carboxylate.

8. A compound of the formula Xl

30 0\\

35

- wherein n is an integer from 3 to 12 and Ry, Rz and Ry are as defined in claim 1, their optical
N antipodes or the pharmaceutically acceptable acid and base addition salts thereof.

6. A process for preparing a compound of claim 1 or claim .2 which comprises:
reacting a compound of formula V

45 0
0=S’“‘

M

|
n(cnzk-\\o

50

with a compound of formula VI

55
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[err], ' (V) to amirﬁ___g_@gmmmd—m—
the fornula [err], to prepare a conpound a conmpound of e formula Vil
defined in claim3 in the instance e oifodl g 2, and th “ \“‘M“L
dehydrfati ng said conpound VIII in order to prepare conpo mm “‘m“

la [err] 20 or to prepare a conpound of the formula Ib 2 ercr] 30"

(I'b) 35 in the instance wherein nis 3, 4, 5 or 6; or to prepare a conpound
of the fornula X'l as defined i oﬁlzarmS said |atter process conprising
reacting a conmpound of the f asV with a conmpound of the fornmula VI and
a conmpound of the fornula [ej in order to prepare said conpound of
form¥a X1 and t hereaf t ey N f sired, converting conpound ZN to conpound
I b; or, in the instance wherein it is 40 desired to prep V&la final
conmpound of the fornmula Id [err] 46 -
(Id) [err] 50 reacting a conpound of the formul a Vvvith a conpound of the
forrrula\/a55 c}aco he ormr'rYI @-ﬁh arJ (cﬁn dofthe a Vi
ferr] and’ LYl rsgrepdr? g
theforrrula Iq) top ef& |a|£ t n Hsla

conmpound of the orrru a’ err , erern is p- rret hyl phenyl or al kyI, in
order to prepare conpound of the faornula X 26

[err] 15
0 ~ /0 R3
(Ia)
COOR,
l'l(Cl(
; ; N R
Nome? 20 H l
or to prepare a compound of the formula tb
25
: R
0. $,° 3 _coor,
" (Ib)
(CH,) R
n'v 2 1
H
35 :
in the instance wherein n is 3, 4, 5 or 8; or to prepare a compound of the formula XlI as defined in
claim 5, said latter process comprising reacting & compound of the formula V with a compound of the
. formula Vt and a compound of the formula R3GHO in order to prepare said compound of formula Xii
S and thereafter, if desired, converting compound XIl to compound Ib; or, in the instance wherein it is
40 desired to prepare a final compound of the formula Id
0 R |
Oa -s// 3 o0~ NR4Rg
P | ‘ I (1d)
~\
n{CH TSN R,
- K

50
: reacting a compound of the formula V with a compound of the formula Vla

55

17



25 30
(X) and tHereafter reacting said compound X with a conpound—of the fornul a

[err] to prepare a conpound of thegp@rdalogsgd 35 40 H 45
cl ai m*6, wherein said conpound of the formula V, in the i Hll MMWH

is 2or 3, isinitially prepared by reducing a conpound o]

wi th NaBH4 50 S [err]

(11 ) 55 in order to prepare C%m%nd of theformJIaIII 18 EP 0 241
281 Bl *»C L M S (III) g ?? fol |l oned by
oxi di zi ng said conpound I} h m chl or obenzoi c acid, &er to prepare
a compeoend of 10 the ff@mul’yg IV 15 [err] (Iv) 20 and

t hen reoxidizing said conpound IV with Jones reagent in order to prepare
sai d conpound V. 8. A cal cium channel antagoni st conposition conprising an
inert carrier and, as an active ingredient, an effectiv | ci um channel
ant agoni St aMSLAEBIRE RO BTRATRI G GHY Bt CrEPTE SLt Bioe 85 o A
phar macButi cal conposition useful as a cal ci um channel antagonist in unit,
topical, oral, sublingual, aer osb# or intravenous dosage form conprising
from 0. 001 ng/ kg to 100 2 hepeupund of any one of claims 1 to 5
in adm xture v»ithapharm'a'ﬁp ;calfl y-acceptable carrier. 1 I
conposi §si on of claim9, co iging fromO0.001 ng/kg to 20 2\5? g of the
conmpound in adm xture 30 (¢H e pharmaceutically acceptable carrier.
11. A compound of any oure of ns 'l to 5 or a conposition of any one of
clains 8 to 10 for use in treati'hg nmyocardi al insufficiencies, including
angi na, vasospasm and i nfarction, cardiovascular dis- orders, including
hyper+esnsi on, m grai ne, stroke and pl atel et aggregation, allergies,
hyper sensi t i thet reedling 84d compoimddc lritrs p estroenddif $erigtapis YSG: Ghrwhiamia Yois p-methylphenyl
hyper noti | i t gr aidl, intpedeGo preppracempaunchof therfermila X12. A net hod of produci ng a
conposition according to any one of clains 8 to 10 conprising m xing the
active agent wi th the phar ngcetﬁ3i cally acceptable carrier.

Q§S/ COONOSDZY

l
(o)

(X)

30

and thereafter reacting said compound X with a compound of the formula HNR:Rs to prepare a
compound of the formula Id
35

0 R 5
| °“ g 3 CO0~— R,
s l"'_l l . (Id)
. 40
n(CHz)-—_\

45
7. The process of claim 6, wherein said compound of the formula V, in the instance whersinnis 2 or 3, is
initially prepared by reducing a compound of the formula N with NaBH,

50 ' S
‘ -J
“(CHZ) 2 (II)

55
in order to prepare a compound of the formula il _
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40 Patentanspruche 1. Verbindung der Fornel | [err] 50 worin: 55
ei ne ganz€ Zahl von 1 bis 12 ist; [err] gI ei ch V\asserstoff eine [err]

- Al kyl gruppe oder eine hal ogeni erte gruppe ist;
[ err]-2Al kyl gruppe, eine [err]-Cycl oa* g1r g%ﬁ%* oder eine Al amm‘ \ﬂ mmm‘e“‘“‘
mt m ndestens 2 Kohl enst of f at onen |st, wobei X = eine Al koxXygr uppe mt |
zu 4 Kohl enst of f at onen, 19 EP 0 241 281 B1

M S ~ * eine Hydroxygruppe, ef al ogenat om ei ne p- Tosyl oxygruppe, e| ne

Mesyl oxygruppe, el ne Am nogr up- p ei ne Pyridyl gruppe qagmr)- NR4Rs ist,

wobei R4 und RS gleich oder v den sei n konnen und ausgewAhl t srnd aus
Wasséestof f, einer G - Ca-AK @ ei ner Phenyl gruppe, einer
Benzylgruppe ei ner Phenethylgrupp der R4/ R5 und das Stickstoffatom an
das sie gebunden sind, einen 5-, 6- ‘oder 5 7-gliedrigen

het er ocyclischen Ring bilden, der % ebenenfal | s Sauerstoff oder Schwef el
oder ein wei t eplowedsby pidiaingrspidicompauRd M-yith m-ghipsbenzaif afidhin Prdenip PIRRRR A CREPRRYNCE]

ei nen Ber%ol I‘IthZ] Rffnsi ert sein kann, wie in Indolin, Isoindolin,

Tet r ahydr ochi nol i n oder Tetrahydroisochinolin und in demFall, in dem der
het erocyclische R ng Piperazig ﬂ das Pi'perazin gegebenenfalls in der
4-Stellung mt deanubstrtuent RS substrturert sei n kann, der ausgewbhlt
ist aus gfner Cl - Ca-AlKkylgrup Iner Benzylgruppe ei ner

Phenyl gruppe, oder einer Phenyl rup e, dre mt einer Alk?iygruppe mt bis
zu 4 Kohl enst of f at onen, erne ton1 ei ner G yl gruppe, einer

Ni trogruppe oder einer Trifl uorrret hy ruppe substr tuiert ist; Ra eine
2-Pyridyl gruppe, eine 3-Pyridylgrupps, eine 3-Pyridylgruppe, die in den

St el Pefigen 2, ahd thn cadeitiziy sed compoed Nowibrioms heagert In difot Prpesparoasid geupdnnd V.aus
Hal ogen, Nrtro Al koxy oder Alkylthio mt bis 15 zu 4

Kohl enst of f & ohm\qiurﬂ,‘ylmr,lel Bitfdopistr armbériliey conidivising) et imert baytier lands as de pctig ingredient, an
Cs- Al kyl sul f orsffective;griciunt ¢haanet antagenist aepst q_fihprqo'@mun@wﬁmpene qicipigs 1 to 5.

3- Thi enyl gruppe, 2,1, 3-Benzoxadi azol yI gr uppe er ne 2, 1, 3- Benzt hi adi azo-

|yl gr uppé® oferA E?WCP‘HEH;PP’QP%PHE“SS 'P‘%P%lﬁ i unit. opiegl) Qi@ guplingual,

bis 6 mt einei®SYSF HRRPME gﬁ;ﬁﬁ@e G fﬁﬂ? 9‘}. 0Q mpkg gk the cgmpound of
Cs- Al kyl, Al koY °M ch jms 17p,5Jp he hd"'f‘?ha @ ycgfﬁ??ta iFT'lor met hoxy,
Dfluorrreth t.hi sul.f o

Trifl uor t ﬁ{)/ | ﬂlh\uke rr::;r; g:: z;l:%mgc orr;znsm r% orri Oé_(ﬁ mﬁ%&% 26;' p Ikg 8 &g co) rﬂound la gxlj]mrét
deren phar mazeu‘r ver? g)r re- und Base- Additi onssal zen. 2.

Eine der imjo) gmmra &4 g%hé of a&.,ﬁéh\(@%t& @%ﬂﬁ&rﬁonlomﬁ ofS) of ddims 8 to 10 for use in
Et hyl - 2, 3, 4, 7-feairg2iydthmb mSTichéies! icRaiRy ahdhaN OBdpherd- atd GHiP0h, NaRNbs3uE- 8d-D
yridin- 6 car bodfwrs'itmcluaﬁg hypertensror%)mlgrame stroke and platelet aggregation, allergles, hypersensitivities,
N, N- Di metshy | andréupedpbstt disorders} didrrieatof RpgieHotlibof it dattact/in @ Safiivial ophenyl ) - 1, 1- di
oxot hi eno[ 3, 2-b] - pyridi n-6-carboxylat. 3)

N- Benzyl - N- it Aiyrethnd niogrodugihg 2 c@mpbsifiert &cording thr apy Srereft diaiths § 4o 8- crimtprisigghminipg jhe 1
- 1- di&( ot hi enoacfi@,agent with the pharmaceutically acceptable carrier.

40 Patentanspriiche

1. Verbindung der Formel |

45

/ CUGRZ
(n)
H

50

worin:
55 n sins ganze Zahl von 1 bis 12 ist;
R1 gleich Wasserstoff, eine C; ~ Cs-Alkylgruppe oder eine halogenierte G, - Cs-Alkylgrupps ist;
R2 eine C; - Cs-Alkylgruppe, eine Cs _-iCz-Cycloalkylgruppe oder eine Alkylen-X-Gruppe mit
mindestens 2 Kohlenstoffatomen ist, wobei X = eine Alkoxygruppe mit bis zu 4 Kohlenstoffatomen,
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—_—

bi pyrj di n- 6-carboxyl at. 4)

Et hyl - 3, 4, '5 8-t et rahydr o- 6- net hyl - 8- (3-ni trophenyl)-1,1 u IL

- di oxo- 2Ht hi o- pyr ano- E3, 2- b] pyri dep-0/249381 B30 boxyl !m """I""l’””m
N, N- Difret hyl am noet hyl - 3, 4, 5, 8-t et r ahydr o- 6- net hyl - 8- ( 3- nltrophen

0X0- 2H-t hi opyrano[ 3, 2- b] pyri di n-7-car boxyl at. 6) :

N- Benzy! - N- meind iycdiovyerornehsin Haogenatong eine prigswedyasupge. mmﬂw rgppe; Qinecintieagyp) - 1

, 1- di ox0- 2H- Pe.[fing r@ﬂgﬂp@e qug E‘?ﬂs dst, nwopsl(;%rlwg)&| gigich cglgr verschleden 'pym kdnnen und

N- Benzyl - N- mBysasHah 'ﬂ‘é‘)é‘!sh‘ﬂ}’?ssgf"t wingr Gret ?sa‘&i'y@r‘tepﬁ Sipgt Php 92969"19' Bergylorsratt af

| uor phienyl ) - ginarR (H?’l?t“VB%‘P%—P hit QH ‘lgg;%'gnq"cﬂaﬁs"? gﬁb&l’ fhcginen 5‘)(') 66'r°‘;?’

EE)P K:\;Tg;glz Oh7- heée:% ngw%at ﬁ;g ! egfa an elny genZOII’I ﬁgl;tmstqﬁ g-e“'r]tjl 0
;\I' ?e]n_zé: ;)XOt f n i o‘l? bmg p%l‘a%:l%%:@; s ?%E % ben r}gllr] de?dllfs)?e FF" éib g‘nyl
N, N Di gt hy @mzv &b ﬁyﬁ‘ 3 %@. eemha ng&aﬁwt fﬁa&&ﬁ%ﬁ%@ 1

- di oxot hi ac yeridn Qh\ne RarC [ OQS)H rup emer Nitro (uppe oder einer
2- Met hoxyet hy},ﬂuarm%mﬁgﬁp& &bgﬁm dr o- 7- et hyl - 9- - nitr opheny?

- di oxo-t hi acyclmfwﬁtﬂwﬂﬁgr&pe,@rﬁ)ﬂlﬂﬂdm&p@ adi H&@W@ﬂgmpﬁ@ die in den sﬂaﬂl)lgen 2,4,5

N- Benzyl - N- mbden Bl nattainde 6ddn yehreret Zruppeh, ausGewdan audfHaldgén) Nb yARoxy oddr Alkyithd nii-tdie X a
hydr o- 7#met hyt 4 Kptllensiifatoosinh¢yae.yifuotmepioen OfiGordetiyitpiy otidl i0) - $s @iy IBobsy &ibstitia)

Et hyl -1 0- ( 2jsB pi¢ B-Thiemptgnipgs.|sine B{Thiemydrippd, M,@eﬁzo?ad]az@ylbremmmmtﬂBmmézol 1
- di oxo0- 2H t higauppe lodes cainenBljeBylgruprle- giv rdedéhanddialis pip dlrry Steflungdr P bis 8 mit einer oder

N- Benzy| - N- mEebrgion frunpess ausbewBhipaysWagsetstasl, 6+ p Erilofll Alorping hig 12y 4 KobjerGtotiatomet,

0- hex ahydr 04Cmpﬁ prmethoxy, Dlﬂuormetmyltj]lo G - Ca-AIkyIsulfonyI Halogen, Nitro oder Tnﬂuormethyl

- di oxX0? ZH- t hFypstiee B‘(ct’%'ﬂb?%‘s‘i‘e‘bﬁ“"iﬁ?‘i‘ef‘ @A%(_dgrep RRAHIAPHgEN Vel@}!"c“e" Séure- und Base-

N- Benzyl - N- nBff{PrstA?sfoet hyl - 3, 4, 5, 6, 7, 10- hexahydr o- 8- net hyl -

'(t)hl(gcglcf (r)gzg[]g E%Lé’;_‘gjr %ff‘ﬁ?" tg% (Y%fé%u bls
N- Benzyy) 2

nin Oin @ -?p 6-carboxylat.
C? hyl %Ftr g xothleno[3 2-b]-
- oct ahy ro 9- g. yiat. dt oot i acyc ononeno

0-carboxyl at. §5 N-Benzyl-N-ﬂth)lylammoethyl-z 3 4 7-tetrah ro-5-methyl 7-(3-mtrophenyl)-1 1-dioxothieno-[3,2-
N- Benzyl - N- netg]wna.msré%g,@ﬁ{ -2,4,5 hexa ydr 0- 6- net -9-(3-nitrophenyl) -
1, 1- di oxot hi acgcl ahyuha@taaa@m[d% a?mbthmr(s ﬁhr@h&wmﬁlawimﬁm-p;@ao -[3,2-b]pyridin-7-car-
N- Benzydo- N- metdoyig@m noet hyl - 9- (2-chl orphrnyl) -2, 4,5, 6, 9- hexahydr o- 7- et hyl -
1, 1- di oxot hi aczy<N,moirﬂwprammeeﬂﬁyﬁa,zqudeimn&y@&(abmwwheawq , RBioxo-2HERofYradéf3,228 1
Bl blpyridin‘7-catGoxylat. M S * 19)
N-Beni yl - N- net@yl anmi nSereylN-Bethlardnaihgld.4fgteteanydr)-8-tethylB-@-nrophendityictiaxo-2Hnet
hyl -1, 1- di oxdhibpysanglS2dipyyidiefrcdr®dx@athj pyri di n- 8- car boxyl at. 20)
N- Benzyds- N- et Ay |NBanaddkmethylaninopthy 34§18t @rahydiof-phtartpH3.3.85, a.-psntaﬂugpmwahyqpo 7
-nethyl -1 , 1- @rebstenyranel§eblwidsr eeasronylat- bl pyri di n- 8- car boxyl a
8) Ethyl-9-(2,3,4,5,6-pentafluorphenyl)-2,3,4,5,6,9-hexahydro-7-methyl-1, 1-dloxothlacyclohepteno[3 2-
. b]pyridin-8-carboxylat.
;\g 9) N-Benzyl-N-methylaminoethyl-2,3,4,5,6,9-hexahydro-7-methyl-8-(3-nitrophenyl)-1,1-dioxothiacyclo-
40 hepteno-{3,2-blpyridin-8-carboxylat.
10) N.N-Dimethylaminoethyl-2,3,4,5,6,9-hexahydro-7-methyl-8-(3-nitrophenyl)-1,1-
dioxothiacycloheptenol3,2-blpyridin-8-carboxylat.
11) 2-Methoxyethyl-2,3.4,5,6,9-hexahydro-7-methyl-9-(3-nitrophenyl)-1, 1-d|oxo-th|acyclohepteno[3 2-
blpyridin-8-~carboxylat.
45 12) N-Benzyl-N-methylaminoethyl-9-(2,3,4,5,8-pentafiuorphenytl)-2,3,4,5,8,9-hexahydro-7-methyi-1,1-
dioxothiacyclohepteno[3,2-bJpyridin-8-carboxylat.
13) Ethyl-10-(2,3,4,5,6-pentafluorphenyl)-3,4,5,6,7,10-hexahydro-8-methyl-1,1-dioxo-2H-
thiacycloocteno[3,2-b]-pyridin-9-carboxylat.
14) N-Benzyl-N-methylaminoethyl-10-(2,3,4,5,6-pentafluorphenyl)-3,4,5,6,7,10-hexahydro-8-methyl-
50 1,1-dioxo-2H-thiacycloocteno[3,2-b}-pyridin-9-carboxylat.
15) N-Benzyl-N-methylaminoethyl-3,4,5,6,7,10-hexahydro-8-methyl-10-(3-nitrophenyl)-1,1-dioxo-2H-
thiacycloocteno-[3,2-bJpyridin-9-carboxylat.
16) N-Benzyl-N-methylaminosthyl-11-(3-niirophenyl)-2, 3.4,6,7,8,11 -octahydro-8-methyl-1,1-
dioxothiacyclononeno[3,2-b]pyridin-10-carboxylat.
55 17) N-Benzyl-N-methylaminosthyl-2,4,5,6,9-hexahydro-6-methyl-9-(3-nitrophenyl)-1,1-dioxothiacyclo-
hepteno-[3,2-b]pyridin-8-carboxylat.
18) N-Benzyl-N-methylaminoethyl-9- (2-chlorphgnyl)-2 4,5,6,9-hexahydro-7-methyl-1,1-dioxothiacyclo-
hepteno-{3,2-blpyridin-8-carboxylat.

nr'-usgocr
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5 .. 21)
N- Benzyl - N- met hyl ani noet hyl - 9- (2-ci f| uor met hoxyphenyl ) - 2, 4 dro-
7-met hyl -1, 1- di oxot hi acycl ohept eno[gh g2l psarBfli n- 8- car box m
N- Benzyl - N- met hyl ami noet hyl - 2, 4, 5, 6, 9- hexahydr o- 7- met hyl - 9-12-4 1 iLf
| phanyl )-1 , 1- di oxot hi acycl Q_hept eno[ 3, 2- bj pyri di n-8-car boxyl at. 23) y
N- Benzyl - N- met hyiPlam noet rwIBeniym-rﬁeZnylahiroetwhe-n(gf\’rqiet&rmrp&l)@,475,619-hexahydro-7-methyl-1.1-
0- hexahydr o- 8- natiokgthiacyclohbpteriofB,2-blpyridin-8-carboxylat.
di oxocycl ooct ené@Pi3, 2- b]NoganexdNrmathylagingeji-B-4a-chlopg-fluorphenyl)-2,4,5,6,9-hexahydro-7-methyl-1,1-
N Benzyl - N- et hylloxathiasyelehepipnois. 2-lpyridngicahexylely hen%/ -3,4,5,6,7,1
0- hexehy dfr o- 8met2h>y| - 1“?%2@1%%%?@ Hwb%@tc@ %Y%‘P'Wrzr“tﬂq'? @Z@!‘&‘PF%WMH 1-
S AAMD A ,“’35"” 5 e asesgr AL R
tO Shexahydrzg) 8 dﬁ)xc}{macyélo eptgno ]pyn in- -cgrégxcfr Qﬁ( ] 5'8. Ww a1t‘
N-Benzyl - \- rret h¥‘ g&g&&g Egi ngh(‘ﬁca:f"nom 0'%8?'%3'55 ':345\’,67105"9531‘?&3'8’ "ﬁg‘%'éthd
r 0- 8- et hyl - 'r\%m - -n?é?rﬁ, ﬁthQ BlaRitchiofshéhiyis, £56, PRbkablyaro-8-fethyt-1,1-
N-Benzyl - N' mat hﬁloﬁtﬁﬂn&? 6[ L2-bjp r|d|n-9-carboxylat
0- (2-chl or - 3-trizk) WoBdFBA-N éﬂﬂ‘ﬁﬂ% dtniR1 (251tfl§mr¥netiio>9pﬂ%ﬁﬁ§d‘ﬁ(5jé  P105ek@yarb-8¥etdi-1,1L
- di oxot hi acycl orasakmi,aoo&amlm%lbﬂwm%awm
N- Benzyl +§\- net hyban n@ehpyl-méthylaminoethyl-10-(2-chior-8-fluorphenyl)-3,4,5,6,7,10-hexahydro-8-methyl-1,1-
2- (2- chl or - 3- t r idfokattdcy@bdeihqdh2bipyridind-Arbdxytat.6, 7, 8, 1 1 - oct ahydro-9- 20
met hyl -1, 1 - di 020t hiNeBoyo-NnvethglaminpshyR 1B phior AHiiffuerineByipbanilp4,5,6.7,10-B33hydro-8-me-
N- Met hyl - N- phenyyahi-tiosthiagiclobctono(32-tgpyhdia-g@arpemiataf | uor phenyl )-3,4,5,6,7, 1
0- hex ahydr 0- 8- m?B)hyI N-Banzyl{N-methylaminosthyl-1 2-(2—chIor-3-tr|fluormethylphenyl)-z34567811-octahydro-9-
- di oxet hizaicycl odethehiel-doxpthigtysiprongna &-blpyidinglfydatbexyla8.  Ver bi ndung der For nel
Vi1l 25 p 3 28)  N-Methyi-N-phenylaminoethyl- 10-(23456-pemfppryheggl§,4.w1(3@3xahydro—8-methyl-
nf(C)IT 1 HO  Hyt-dioxothigcydeoctenol3.2-Ripyidin-Qrcaripylat oo ynd R3 die in Anspruch 1
angeoebene Be t un deren optische Antipoden oder deren
phar nazeut i S 333&"{"?9“%[ F‘H‘H%’s"igur e- und Baseadditionssal ze. 4. Verbindung
nach Ansﬁ?uch 3, die : : :
Met hyl - 2, 3, 3a, 4, 7, 7a- hexahydr o- 3a- hydr oxy- 5- net hyl - 7- (2- ni t r ophe-
nyl )-1, 1- di oxot hi eno-[3, 2-b iRqi n- 6 carboxyl at ist. 40 5(VEEE)i ndung der
Formel XII 45 3~zY t (XI1) (CHR n-I
H %50 in der n eingct @n3b|s 12 ist und R, R2 und R3
die in Anspruch 1 angegeben g autwei sen, deren optlsche Ant i poden
oder deren pharmazeutisch vernjy agl i chig¢ Saure- und Baseaddi - tionssal ze. 56
6. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 oder Anspruch
2, das unfaBt: das Ursetzen einer Verbindung der Formel V

35 in der n, R1, Rz und Rs die in Anspruch 1 angegebene Bedeutung aufweisen, deren optische Antipoden

oder deren pharmazeutisch vertrigliche Siure- und Baseadditionssalze.

4. Verbindung nach Anspruch 3, die Methyl-2,3,3a,4,7,7a-hexahydro-3a-hydroxy-5-methyl-7-(2-nitrophe-
Noor nyl)-1,1-dioxothieno-[3,2-b]-pyridin-6-carboxylat ist.

5. Verbindung der Formel Xl

R
) &A1 o, (XIT)
4
(CH) _, Nl
n-} H R]

50 :
in der n eine ganze Zah! von 3 bis 12 ist und Ry, Rz und Rs die in Anspruch 1 angegebene Bedeutung
aufweisen, deren optusche Antipoden oder deren pharmazeutisch veriréigliche SAure- und Baseaddi-
tionssalze.

55 6. Verfahren zur Herstellung siner Verbindung nach Anspruch t oder Anspruch 2, das umfasi:
das Umssetzen einer Verbindung der Formel V

e

2



21 ~ EP 0 241 281 B1 * C L M S * Jerr] ’

(V) 10 * mt einer Verbindung der Formel VI [err] 1 "“m”mj" , IHI er
Ver bi ndung der Fornel [err], umei i ng der F I uu;‘m Tlr
Anspruch 3 herzustellen, fur den I—Eg,le?,)!ﬂdgérégpgl eich 2 ist,c unm anachw
Dehydrati si eren der Verbindung VII1, um eine Verbindung der Fornel |a 25
[err] (la) 30 herzustellen oder um ei ne
Ver bi hdung der Fornel |Ib [err] 40 ,0 . [err] herzustellen,
fur den Fall, [err]n gleich 3, @r;s‘é oder 6 ist; oder um ei ne Verbindung der
Fornmet. XI| nach 45 Anspruch 5 Aerfustel | en, wobgiydas |etztere

Ver f'aArsen das Unset zen ei ner Verﬁ"rsg_lawg der For nel it el ner Verbindung
der Formel VI und el ner Verbi ndx‘ &R For el [err] unfal 3t, umdie

Ver bi ndung der Formel X1 herzustelle® und danach, falls gew nscht,
Umnvandel n der Verbindung XIl1 in die Verbindung Ib; oder, fU den Fall, in
dem es gewlnscht ist, eine Endverbindung der Fornel Id 50

[err] ("Igd)'ﬂte'"e'@b'ﬁd”ﬂﬂerfgrf’eb\f * C L M S * herzustellen, Ursetzen
ei ner Verbindung der Fornel V mt einer Verbindung der Fornmel Via [err]
(Vla) 10 und einer Ver bi ndungegizr Formel [err], um eine Verbindung der

Fornmel lc 15 ¥ (1o 20
[err] herzustellen, dann L’Jg%tzen der Verbindung Ic mt einer Verbindung
der Formel [err], wobei g I '.‘ch p- Met hyl phenyl oder Al kyl _ist, um eine
Ver bi ndung der For nel )Z! 5 (VI)

l\.-«!'zo und einer Verbindung der Formel RsCHO, um eine Verbindung der Forme! VIil nach Anspruch 3
' herzustellen, flir den Fall, daB n gleich 2 ist, und danach Dehydratisieren der Verbindung VIil, um eine
Verbindung der Formel fa

R
2 32O ook (12)
n(Ci(z) | !
N R
H 1
30
herzustellen oder um eine Verbindung der Formsl Ib
35
(Ib)

40

herzustslien, fiir den Fall, daB n gleich 3, 4, 5 oder 6 ist; oder um eine Verbindung der Formel Xl nach

45 Anspruch 5 herzustellen, wobei das letztere Verfahren das Umsetzen einer Verbindung der Formel V
mit einer Verbindung der Formel VI und einer Verbindung der Formel RzCHO umfaBt, um die
Verbindung der Formel Xli herzustellen, und danach, falls gewiinscht, Umwandeln der Verbindung Xl in
die Verbindung Ib; oder, flir den Fall, in dem es gewiinscht ist, eine Endverbindung der Formel 1d

50 ~ R

0
° Y 3 00~ HRRs
! l l (Id)
55 n(CHz)—\ " 1
H
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[err] 35 . herzustel |l en, und danach Unrsetzen der Verbi ndung
Ver bi ndung der Fornel [err] eine Verbindung der Fornel |d 40

[err] (1d) 45 herzpgppelhegs Y. Verfahren nach AU!E, m
wobei ~di e Ver bi ndung der Fornel V, fur den Fall, daB n gleich 2 ﬂl 'ﬂﬂ'””"””]
ursprunglich durch Reduzi eren einer Verbindung der Fornel If mt err]

[err] . herzustellen, Umsetzen einer Vprbindusg dérdioress ¥ @it siner Yartindupghdes Feramehds bi ndung
der Formel 111 23 (I'11) [err] herzustellen, und anschlieBend Oxydi eren

der Verbindung Il mt m Chl orbenzoessure, um eine Verbin- dung der Fornel
IV 10 [err] [err] €00 ~QH1V) herzustellen, und dann die

Ver biduhg |1V nmit Jones- Reageklz zu reoxidieren, umdie Vepiia)dung V 20

her zust el | en. 8. Cal ci unkanal JAnt agoni st - Zusamenset zung, unfassend ei nen
inerten Trager und, als WH foﬂ{-, ei ne wi rksanme Menge eines

Cal'ci unkanal - Ant agoni st en dér Ver bi ndung nach ei nem der AnsprUche 1 bis 5.
25 9. Pharmazeuti sche Zusammenset zung, die als ein Cal ci unkanal - Ant agoni st
verwendbar is I e j | en, Aerosol -
oder |ntraven%"s?|edr'rr{a s%‘ﬁsgéjﬁ%ﬁbg Fomﬁhﬁ%ggs%39%§ﬁﬁ%u6%gw%’ﬁﬁgébi s 100 ng/ kg der
Ver bi ndung nach ei nem der AnsprUche 1 bis 5, genrischt mt einem

phar mazeutisch vertr~glichen Trager. 30 *10. Zusanmensetzung nach Anspruch
9, unfasgend von 0,001 ng/ kgpbi s 2D fﬁﬂk@kder Ver bi ndung gem scht mt dem

phar mazeuti sch vertragli Leagen” 11. Verbi ndung nach eigresy der
Anspriche 1 bis 5 oder Zusan‘maniet ung nach ei nem der AnsprUche 8 bis 10
zur Verwendung bei der Behmr.uhg Myokar di nsuf fi zi enzen, einschlieBlich
Angi na, GefB- 35 kra d IWfarkt, kardiovaskul aren St 6r ungen,

ei nsbHl i2Bl i ch Bl ut hochdr uck, M gtane, schi aganfal | und
Pltttchenaggregation, Aller gr en, Hypersensitivitaten, bronchospastischen

- |
St 6rungen, Di arrhoe oder erm)tr I | tat des GI Tr akts be! ei neﬁqsz%%géw

12. Verfahren“ei’fh‘ﬁteﬁérg"t“élq n%é’ﬁ's HFes Fofmg)
Ansprlche 8 bP'g'c'l’GMetﬂYr?'lfg‘Qéﬂ%e ééStlﬂ'T eine "§’8'I’Pe rkstoffs mt dem

phar mazeliti sch vertr~glichen Trager.

30 (X)
35 herzustellen, und danach Umsetzen der Verbmdung X.mit einer Verbindung der Forme! HNRsRs, um
sine Verbindung der Formel Id
- 40 ( Id)

45
herzustesllen.

7. Verfahren nach Anspruch 6, wobel die Verbindung der Formel V, flir den Fall, daB n gleich 2 oder 3 ist,
urspriinglich durch Reduzieren siner Verbindung der Formel Il mit NaBH,

n(ajz).j\b

hergestsilit wird, um eine Verbindung der Formel lil

50

(11}
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Revendi cations 1. Conpose de formule | 45 [err] [err] [err}—55 ou: n est un
entier de’l a 12; [err] est un hydrogene, un alkyle en [err ‘““m
hal oal kyl e en [err]; 24 R2 est pp gaddfvgepgnlerr, un cycl ﬂﬂﬁ “““

ou un-=al cyl ene- X ayant au noins deux atomes de carbone, oxy"ayhnt g
jusqu' a 4 atones de carbone, hydroxy, halo, p-tosyl oxy, nesyloxy, am no,

pyridyle ou -NR4Rs, 00O R4 et BRsont identiques ou différents, et sont
s~l ectionn~s parm un hydrogene, un alkyle en C -G8, yprpGnyle, un

benzyl e, un phen6t hyle, ou t |"atone d' azote 5 auquel ils sont
attachbs forment un noyau he8tbrocyklique a 5, 6 ou 7 nenbres qui contient
un o¥g&ne ou un soufre ou un ato addi tionnel d'azote, ou ledit noyau

h~ t~rocycI|que peut etre fusionn6 a un noyau benzbne conme dans |'indoline,

| "i soi ndolin Ia t~trah ol.ine o ~trah d ui.nol i ne, dans
e cas ob | iR ARY Bl oo e Vonedp kAL r e oo e Sty
peut op%lonn 'Pe re subshtue en position 4 par le substituant Rr, qu
est- choi'si parml un alkyle en C, -CB, un benzyle 10 un phényl e ou un
phenyl e substitu6 par un alqpxy Qyant jusqu' a 4 atomes de carbone, un hal o,
un alkyle en G -GCs, un n|trd\ n trifluorontthyle; R3 est un 2-pyridile,
3-pyridile, 3- pyrldlle substit 6 ux positions 2, 4, 5 ou 6 avec un ou

pl usi eugss groupes choi sis pa hal ogbne, un nitro, ¢t al coxy ou

al kylthio ayant jusqu' a 4 aj gecarbone, un cyano, un difl uorondthoxy,
un difluoromdthyl thio ou un alkylsu fonyle en CI-CB; un 2-thldnyle, un 3-
15 thienyle, un 2,1, 3-benzoxadi azol yle, un 2,1, 3-benzat hi adi azol yl e ou

un phdnyl e ojwrzustakes] ireinaznt deuNEstiindung lYGmauN'nepaeégbli\zmsre@«itﬂerﬁn, amedie Merbiodung V
pIusFeOMS grbupe@mmhoisis parm un hydrogbne, un alkyle en C -Cs, un al coxy
ayant jusqu'h 4 atones de carbone, un cyano, un difl uoronbthoxy, un
di f | uor o6k hpeikmkgnal-Apiagonigtdusammensisupg. eimfaspendiney inetierl Tagey nchjafsr Wirkstfty eine
trifl uor ondt Hijsame Mengp singg, q"iﬂ%é'? Wﬂﬂ%ﬂsdebﬁerp'é@“% é‘i‘°§ 969’863’ "I"FQSPP“Gé bi§s e
et d aC|de pgarnaceutl uenent acc 2. L'un
quel CO g e se Isrntraen é%ve nd r| ,mFormemer
/-tdtr ahydr 03 S- rgt g] m;nrr §c§ Azfjdi s ugf 5 f emfr#%';ar azre{(g{gsc ca
y ro-

r boxyl at e.
2,3,4,7- t6tr§% hyI 7-(3- nltrophenyl) 1,1 -dioxothi6no[3,2-b]- 25

pyri di Ng- GoCalsRAMYtsBikéng mtn MnEFRAYd, Jhkféé?énBYJoﬁ‘rBoBP c#%l bis 20 mg/k der Verbindung
2,3, 4, 7-t 6t r gl OniPadiPiHANazdiniéch v&irﬁélt%h&%&r) oxot hi eno -b] -

pyrldlne 6- carboxylate

11. Verbindung nach einem der Anspriiche 1 bis 5 oder Zusammensetzung nach einem der Anspriiche 8

bis 10 zur Verwendung bei der Behandlung von Myokardinsuffizienzen, einschiieBlich Angina, Gefis-

35 krampf und Infarkt, kardiovaskuldiren Strungen, einschliellich Bluthochdruck, Migréne, Schlaganfall

und Plittchenaggregation, Allergien, Hypersensitivitéiten, bronchospastischen StSrungen, Diarrhoe oder
Hypermotilitdt des G-I-Trakts bei sinem Sduger.

N 12. Verfahren zur Herstellung einer Zusammensetzung nach einem der Ansprliche 8 bis 10, umfassend das
40 Mischen des Wirkstoffs mit dem pharmazeutisch vertraglichen Tréger. '

Revendications

1. Composé de formule |

COOR,
50 ( 1)
n(CH, Ry

55
ol :
n est un entier de 1 & 12; .
R: est un hydrogéne, un alkyle en C1-Cs ou up haloalkyle en Ci-Cs;

24



4) Ethyl _

3,4,5, 8-tétrahydro-6-n6t hyl - 8- (3-ni trophényl )-1, 1- di oxo- ZHjlwImIMHIH ﬂllﬂ”"l
b] pyri di ne-7-car- boxylate. 30 EP) 244, 281 BBt hyl am noe
3,4,58-t6trahydro-6-net hyl -8-(3-nitroph6nyl)-1, 1-di oxo- 2H-t hi opyranof3 2-
b] pyrI di ne-7-car boxyl ate. 6), N-Benzyl-N- n6t hyl am nodt hyl

3, 4, 5,,8- t st r ahy dfeoestumalifieydn @ -Ge 3umiytipalylecamyds)Cr ou U glcyingXcay@itau moins deux atomes

t hi opyr ano[ 3, 28 sirbenpr oliX rrealfoxy aydbiugdudt 4eatores deNaRensz Prdroy, rfebhrgrtoaxhxmoeésm XY,
3,4,5,8-tetr aﬁWPoQYGdlﬁQS% FhB& s ot Re sqnt [glaptiaugs) quuiiSeniseehsrTt-sglegtioonég garmi un

di 0x0- 2H- t hi ofjydresiny. an 2l n‘é‘-Pf‘eﬁ%ﬁ* B P§124ie.cin g Styley pu Re/Rs ot I'atome d'azote
9- (28, 495, 6- lé‘h‘?'al'ﬁ |s "tzm S°V&“ °?¥°'Hé?<%ﬁ _ MerdREeS | coptiont ugy g f‘?n
acycl ohept dno ou fg s?u #1 Sdlt héterocyclique rEZut &tro fusionn
N- Benzvl - e ans Imdo ne Ilso doline, ahydroqumolme ou la tétrahydronsoqumoline
2.4 5, % 9- h lt no v;itéroc cli ue |pé az 0, ledit pipérazino peut optionnellement
ex Y glfb % i i parmi_un alkyle en C1<Cs, un benzyle,
d' oxot hi %Cyd Q %ﬂ yleD néaar n QI@S %X %&J'é gtomes de ca]rg o, un halo, un
N, N- Di et hyl aje\e , un mtro ou un tnﬂuorométhyle

2,3,4,5,6,9-hex aiiwsyi Qn pyriaid) 8loyRmé, S-gyhidib QRRATY huk -positiond-2, 4, 5 ou 6 avec un ou plusieurs
di oxot hi acycl @mﬁuse:n@&épa?m.h]nwbgm N BroCY R0y ductliithiclakint sl N el dayearbone,
2, 3, 4,5, 6, 9- heu ayumeélrua-diftusrehdiydxy, In @fludidrhdtiapie y in) alkyislifonyle en C1-Cs; un 2-thiényle, un 3-
_di oxo-t b acy aiéopiepine2yud-Ban2oxadidzplyls, whi 2763-Bineatiddmxoni@beun dnhyle optionnellement substi-
N- Benzyl - N- n6 tiléydum positiodit hiy I avec un ou plusieurs groupes choisis parmi un hydrogéne, un alkyle en Cy-Cs,
9-(2, 3, 4,5, 6- pepcad|avant ppdvand aidmes, B, carbBnes pdcyano at gillworonBihelit, bry tiflubroinéthyBhio, un
di oxot hi acycl alrdpiienyls[en C2-Op; tpy'ﬂipm"mém@u @aﬁiﬂwé&wbz 13) Et hyl 1
0-(2,3,4,5,6-pe riewss petippdsp efieyes) eusles) sefs @addition de hasg h¢'aside. Tharmecewiflusment accepta-
_di oxel 28t hi 82 YR PYEY eno[3 2- b] pyr| d| ne 9- car boxyl ate. 14)

N- Benzyl e- N- m—t h\él am no6t h 1 O- J)ent afl uorophenyl )-3,4,5,6,7,1
0- hexahydr iy Hil ey st%trr:pOSés 1 29 "8tés Cl-ap;’é eno -b]pyridine oxylate.
I-\Ifj:Bg)r(lgyIZHNE rr:‘letaﬁ | 8—§6 IFrhmoéﬁﬂ- ?)g)?; ;61 ‘%’ gﬂg%é&ﬂ %?;-mtrop nyl)-1,1 dIO)?O[fﬁaléHOB 2-b}
3,4, 5,6, 7 10- he¥30% 2

t hi acycl ooct eno &dgiggi}g;( ﬁ o égcar ﬂé{r{hg&mg ﬂ%@ 71(3 Jutrgﬁhgm 121|_&oxothieno[3 2-b}-

N-Benzyl - N- bt hyl g, ina@5Neradydlo-d-Retii-Bi($ ?21-%:090—@4%0 rhnol3,2-blpyridine-7-car-
- oct ahydr o- 9- nﬁ?&wﬁz 1,1 - di |(ngxot hi agvycl(o'ﬁtgb%gér{:g 3,2-bjpyrid %lyneo-} ey

0- car boxyl at e. &H,N-DiméthyimBostiny ba.sB-rakyay-Erstdeiduyitophényl)-1,1-dioxo-2H-thiopyranol3,2-

2, 4,5, 6, 9- hexahyjgyraine-7a@bdxykted- ( 3- ni t rophenyQ -1, 1- 55

di oxot hi acycl oh&pt 6ireehzyj-8-mejhylayinbdiivh e - 4,586 tahyyrb-8in@thyAMB(B-nitrophényl)  -1,1-dioxo-2H-
N- Benzyl e- N- et thiphwaanol3@81] hyridine-7-carboxylate.

9- (2- chl or oph6n¥I eN-BRnz4l-H-m@thParhiecédityly d Bd,5B-téhahydyd-6-héthyl-8-(2,3,4,5,6-pentafluorophényl)-1,1-
di oxot hi gcycl ohdipoehdiigyrntid.2-plpridheriea®oyRlieboxyl ate. 25 EP 0 241 281 B1
* C L M S8 Ethyg_%-(2345|;q_pgetﬂfg:9qopq€nﬁbg M&f gﬁhq*gygmmethym 1-dioxothiacyclohepténo-

9- (2, 3- di.chl or o3RIV 9'92°32P°5\"%°9 hexahydf o- 7- met h

di oxpt h| acycl oh¥ ten‘%&Y B gynqeid” car b6&3}"1681“@""’“‘215‘3‘7"“&“V"g'(s'“‘tmphény')'1'1'
N- Be -N-met h E;ﬁ [3 ]pyndme 8-carboxylate.

S (3. Bro5. SR bt LRIt T DT 727 TR

di oxot hi acycl oh o E yms 8 H&%h?dr&%x@ﬂ%)é' (@Blﬁophényl)q 1-dioxo-flabyclohepténo[3,2-
N-Benzyl - N- net hyj ﬁﬁ?n@-@-‘%ir late.
9- ( 2- ci f | uor omefyauphsln h‘ylgmﬂioéhﬁ9—92:Wﬁ&?o%ﬁéﬁﬁs-ﬂi11-,5,6.%éxahydro-7-méthyl-1,1-
45 dioxothiacyclohepténo[3,2-blpyridine-8-carboxylate.
13) Ethyl 10-(2,3,4,5,6-pentafluorophényl)-3,4,5,6,7,10-hexahydro-8-méthyi-1,1-dioxo-2H-
thiacycloocténol3,2-b] pyridine-9-carboxylate.
14) N-Benzyle-N-méthylaminoéthyl 10-(2,3,4,5,6-pentafluorophényl)-3,4,5,6,7,10-hexahydro-8-méthyl-
1,1-dioxo-2H-thiacycloocténof3,2-bJpyridine-9-carboxylate.
50 15) N-Benzyl-N-méthylaminoéthyl 3,4,5,6,7,10-hexahydro-8-méthyl-10-(3-nitrophényi)-1,1-dioxo-2H-
thiacycloocténo[3,2-b] pyridine-9-carboxylate.
16) N-Benzyl-N-méthylaminoéthyl-11-(3-nitrophény!)2,3,4,6,7,8,11-octahydro-8-méthyl-1,1-
dioxothiacyclononéno[3,2-blpyridine-10-carboxylate.
17) N-Benzyie-N-méthylaminoéthyl 2,4,5,6,9-hexahydro-6-méthyl-8-(3-nitrophényl)-1,1-
56 dioxothiacyclohepténo{3,2-b] pyridine-8-carboxylate.
18) N-Benzyle-N-méthylaminoéthyl 9-(2-chlorophényle)-2,4,5,6,9-hexahydro-7-méthyl-1,1-
dioxothiacyclohepténo[3,2-b] pyridine-8-carboxylate.

7
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di oxot hj acycl ohept 6no[ 3, 2- b] pyri di ne- 8- car boxyl ate. 22) ' _

N- Benzyl - N- met hyl ani noet hyl

5t a1t (2-emosvasrmet v pronst IR
d| oxothi acycl ohepteno[ 3, 2-b] pyri di ne- 8- carboxyl ate I T
N- Benzyl - N- n6t hyl am no6t hyl . 10- (2-chl or ophenyl) - 3 4 5 6,7,1

0- hexahydr o- 8-186t hyM-Banzgi-N-mdifylaminoéthyldi o>80(a9@Ictﬂmemlémcbfza*ﬁi&.%i}exahydro-7-méthyl 1.1
pyri di ne- 9- cardisustijicyeiehepis 3. bIpyridinete-qaboeiatey | ami noet hy

10- (2, 3-di chl @pbpmmy thylagiimpéthy_ h%@&hlymadwﬂowﬁmiﬁs Sthexgllygragméthyl-1,1-

t hi acycl ooct erigxathiacyciphepnqi3s-plavrigine-&rarbas P‘&tg 28)
N Béh'z‘yq N n‘612fl| | ﬂrﬂe%' 5 Thylammoethyl 9-(2-cifluoromeéthoxyptiényl)-2,4,5,6,9-hexahydro-7-méthyl-1,1-

é?of( (2),[ ﬁ: ; L ; 8{ g t*ﬂE‘%{z‘ y-glt? \b:]pydld 8’02' g? SW‘?g{cﬂ; mﬁ_%l- - é-trﬂYuo?g\faiylphény|).1 1-

N- Benzyl - N- mj%f"? py" ine- &C
He)

tﬁl\[ ﬁthy %g é a,1}3)(2 chlorloé8¥l)-3 %5 ?fﬂ%hef(ahfdri 8—méthyl~1 1-
3%

10- (2- C,pl or o- &:985 3! yHdin

di oxot hiracycl %f:ﬁ%@l‘?fg\l- 8 ihdé %ﬁ’:ﬁi@l@bﬂéhﬁ%gﬁ 62 Ab-hexahydro-&- méthy}-1,1-dioxo-
N-Benzyl - N- mﬁftﬁé&@&ﬂc@@cﬁ[@,@ yndme-9-carboxylate

10- (2- chl or o- 35§ N-BédzWN- :ﬁélﬁ}lMAoEiﬂﬁ%J@dﬁ'ﬁn&m'ém@e hémyMss@hwiceQar@araﬁméww - 11
- di oxot hi acycldastignabodisdo§i2-priridheacatogrieboxyl at e.

N- Benzys - N- me 2By NeBsh2ybRH-vigthlylaminoéthyl  10~(2-chlord-68-fluorophényl)- 3,4,5,6,7,10-hexahyclro 8-méthy| 1,1-
12- ( 2- chl or o- Siokethiddyclancténeid Bylpphima@icprbékyBted, 5, 6, 7, 8, 11 - oct ahydro-9- ' &0
met hyl -1, 1 - di2dxBenzedNroéthviani®dthy31022-thique -trldwmélhylbh@alv-&éﬁ?Va@-eexal@@r)o-a-mé-

N- Vbt hy| N- phédit, b;ﬁrpw@;@cygqocténo[s 2-b]pyridine-8-carboxylate.

10-(2, 3, 4, 5, GZ%Nﬂame&ﬁ’éiBWE*w )WB1?4(2§h'ef°7&t'1f@0fﬁ@%am’ﬁm%1@-4rﬁmm11-°Gt_ehwr° -9-
_di oxef2hi acycmsButLh ’9‘“?9\6;I°B3ﬂé‘i“1§q frlpwidinert ¢y Conpose de formil e
VITI 25 [err] 29) N-Méthy! N-phén } 1%(2.3,4,5,6-penta uorophenyl) 3,45,6,7,1 hqx@}ypn]o 8[rg§ﬂry] 35
oun, [err] et 1[dé°1x?tT'aC§8'ﬂ?°té8?{ ]péﬁéjl”\er?l"é’b&xyfa? revendi cation 1, leurs

ant i podes opé %@ %r 'sel s d' addition de base et d'acide

phar mage |q e Ies de ceux-ci. 4. Conpose selon la revendi cat i on
3, qui est |l e nethyle 2,3,3a,4,7,7a hexahydr o- 3a- hydr oxy- 5- net hyl - 7- 40
(2-ni trophenyl)-1, 1-di oxot hi eno[ 3, 23.b] pyri di ne- 6- car boxyl ate. 5. Conpose de
formule XII [err] 45 [err] err] ou n est un ler de 3 a 12 et
[err] et [err] sont tels que i nLE_en O i cation 1 eurs anti podes 55
optiques ou | es sels d' addi et d' &ci de phar rraceutiquerrent
accept abl es de ceux-ci. 6N preparer un conpose selon |a
revendi cation 1 ou | a revendi catA conprend reaction d un conpose de
formule V 26 HO Ry

35
ol n, Ry, Rz ot Rz sont comme définis & la revendication 1, leurs antipodes optiques et les sels
d'addition de base et d'acide pharmaceutiquement. acceptables de ceux-ci.

o 4. Composé selon la revendication 3, qui est le méthyle 2,3,3a,4,7,7a-hexahydro-3a-hydroxy-5-méthyl-7-
40 (2-nitrophényli)-1,1-dioxothiéno(3,2-blpyridine-6-carboxylate.
8. Composé de formule Xl

45

50

ol n est un entier de 3 & 12 et Ry, A2 ot Rz sont tels que définis en revendication 1, leurs antipodes
565 optiques ou les sels d'addition de base et d'acide pharmaceutiguement acceptables de ceux-ci.

6. Procédé pour préparer un composé selon la revendication 1 ou la revendication 2 qui comprend :
réaction d'un composé de formule V

i
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EP 0,241 281 Bl [err] avec un conpose de formule VI 10 [err] (VI) [err] et
un conposé de fornule [err] pour preparer un conpose de fornule VIII comme

defini en revendication 3 dans |le cap opaiaagd e 2, et apres cel '
deshydratati on dudit conpose VIII de facon a 20 pr epar er unaqukuﬂ”ml"
formule la 25 - Jerrjc [err s
H 30 Qu pour preparer un conpose de feyrmule I b 35 ]
[err] 40 ~ [err] Bdans le cas ou n egale 3, 4, 5 ou 6;
ou pour preparer un conpose de forigle X1 come definpnen 45
revendj cation 5, ledit dernier procg¢de gonprenant |a reaction d' un conpose
de fortul®e V avec un conpose de f{(€ Wl et un cornpose de fornule [err]
de facon a preparer ledit conpos® de fori@le XI| et apres cela, si
souhaite, |a conversion du conpose XIl en | e conpose Ib; ou, dans |le cas oi
il ‘est souhaite pr onpose final de formule Id 50 R3 [err] [err]
EP 0 241 281 Iﬂecgun%gﬁ&%édy%f'&ﬂ * ja reaction d un conpose de fornule V
avec un conpose de formule Via 5 (V) %@q%? 10 et un conpose de formule

€

[err] de facon a preparer un corrpOJE mule Ic V)

15 H2N R1 A

et un composé de formule RsCHO, pour préparer un composé de formule VIl comme défini en
o revendication 3 dans le cas ol n égale 2, et aprés cela déshydratation dudit composé Vil de fagon a
\_/ 20 préparer un composé de formule la

25 (Ia)
30
ou pour préparer un composé de formule Ib
35 Ra
QAL COOR,
4
\/,-
- 40 n(CHZ) R 1 (b)
H

dans le cas oll n égale 3, 4, 5 ou 6; ou pour préparer un composé de formule Xil comme défini en

45 revendication 5, ledit dernier procédé comprenant la réaction d'un composé de formule V avec un
composé de formule VI et un composé de formule RsCHO de fagon & préparer ledit composé de
formule XN et aprés cela, si souhaité, la conversion du composé Xil en le composg Ib; ou, dans le cas
ol il est souhaité préparer un composé final de formule Id

80

Ry |
QAP OO~NR,Rs

(i)
N (CHy) Ry

H
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[err] 20 puis la rdaction dudit cdrrposd | c avec un conpose de formule

[err], ou’Y est un p-ndthyl phdnyle ou un alkyle, de fagon a preparer un

conpos6 de formule X 25 [err] 30 Epog241 281 _

[err] «[err] 35 et apres cela la r~aF(;ti onzglug?t conpos6 Xau“muullmmnm
formula [err] pour prdparer un conpos6 de forrmule Id [err] €1D) (HYerM])} 77
Proc6d4 sel ola rdagtion &iue mathposhitd omul, V avec lrecimposgaleposd@ede formul e V, dans e
cas oO n 6gale 2 ou 3, est 50 initialement prepare par reduction d un
conpose de fornule 11 avec NaBH4 55 [err]
de fagon a pré6parer un conpos6 de fEQRMEQH | 28 EP 0 241 281 BL * C
L M8 * [err] [err] suiviep | " oxydation dudit conpose Il avec un
aci de m chl orobenzoi que, de fa onjfa preparer un co de forrmule 1V 10
[err] [err] 15 et ensuite |la reofy¥ation dudit conpos6 |V avec un ré6actif
de -Jones de fagon a pr6parer | et Borrpose V. 20 8. Conposition antagoniste
de canayx de cal cium conprenant un porteur inerte, en tant qu'ingredi ent
actif, une g it ] ' A l,ci um du conpose
el on' " une. cHSf cifed b bR EHG L AT Befprdl oy CABI S HonfRIE 1T G

phar maceutique utile en tant qu' antagoni ste de canaux de cal cium sous forne
de dosage unitaire, topique, orale, Rgublinguale, a6rosol ou intraveineuse,
conprenant de 0,001ng/ kg a 100rngg

COO~-OH
O=
(ic)
(CHy) R,
\\/20 ‘ n H
puis la réaction dudit composé Ic avec un composé de formule YS02Cl, oll Y est un p-méthylphényle
ou un alkyle, de fagon & préparer un composé de formule X
25
R, _
o= AL COON-0S0,Y
30 . (x)
CH
n( 2) R
H
35
et aprés cela la réaction dudit composé X avec un composé de formule HNR:Rs pour préparer un
composé de formule Id .
L 3
40
QAL COO/NRRs
(id)
(CHyp) R
n 1
45
H

7. Procédé selon la revendication 8, ol ledit composé de formule V, dans le cas ol n égale 2 ou 3, est

50 initialement préparé par réduction d'un composé de formule Il avec NaBH,
S —
CH,)—
55 n( 2 N O

de fagon & préparer un composé de formule il
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du conpgos6 selon |'une quel conque des revendications 1 a-5-en nelange avec
un porteur pharmaceu- tiquenent acceptable. 30 10. Conposition selon la-.

revendi cation 9, conprenant de 0, 00bry &g 2813ny/ kg du cogm I

avec lse porteur pharmaceuti quenent acceptable. 11. Conpos ﬂ“ﬂ""ﬂrﬂ“ﬂﬂ"
quel conque des revendications 1 a 5 ou conposition selon |'"uné qbtel Bontjue
des revendications 8 A 10 pour uti IUQaIf/Q)n dans |l e traitenent des

i nsuf fi sances du myocarde, incluant 33.5 - 1" angi ne, |es vasospasnes et

| "infarctus, |es d~sordres cardi ovascmm es, incluggt | Phypertension, |a
m grakpe, |es attaques et |' agregat{@ip)des, pl aquettglg, les allergies, les
hypeksendibilites, |es d~sordres bF‘onchosg@sm’ ques, les diarrhées ou

| " hypernobilitd du tractus G| chez un mamm fbre. 12. Mt hode de production

G0 o) S e B LSRR AP e AL
acceptablg. 4
O\\ -0
P ™)
5 {CH—

+OH

et ensuite la réoxydation dudit composé IV avec un réactif de Jones de fagon & préparer ledit composé
V. :

8. Composition antagoniste de canaux de calcium comprenant un porteur inerte, en tant qu'ingrédient
actif, une quantité efficace d'antagoniste de canaux de calcium du composé selon I'une quelconque
dos revendications 1 3 5.

25 9. Composition pharmaceutique utile en tant qu'antagoniste de canaux de calcium sous forme de dosage
unitaire, topique, orale, sublinguale, aérosof ou intraveineuse, comprenant de 0,001mg/kg a4 100mg/kg
du composé selon I'une quelconque des revendications 1 4 5 en mélange avec un porteur pharmaceu-
tiquement acceptable.

30 10. Composition selon la revendication 9, comprenant de 0,001mg/kg 2 20mg/kg du composé en mélange
avec le porteur pharmaceutiquement acceptable.

11. Composé selon l'une quelconque des revendications 1 & 5 ou composition selon 'une quelconque des

revendications 8 & 10 pour utilisation dans le traitement des insuffisances du myocarde, incluant

35 I'angine, les vasospasmes et l'infarctus, les désordres cardiovasculaires, incluant I'nypertension, la

migraine, les aitaques et I'agrégation des plaquettes, les allergies, les hypersensibilités, les désordres
bronchospasmiquss, les diarrhées ou I'nypermobilité du tractus G- chez un mammifére.

5

N 12. Méthode de production d'une composition selon I'une quelconque des revendications 8 2 10 compre-
. 40 nant le mélange de I"agent actif avec le porteur pharmaceutiquement acceptable.

45

50

55
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