BP 0 462 696 Bl Descri ption BACKGRClJND CF THE INVENTION 5 1. Field of the
I nvention This invention relates

pyrido[2,3-f][1, 4] -thi azepi nes anﬁP ﬂ@%@?s ﬁ}/rl do[3,2-b][I, 5] -

benzot hi azepi nes. These corrpo'unds are inhibitors of calciumion uptake into
snoot h musglsgndioisue, and act to relax or prevent contraction of the tissue
nmedi at ed by cal ci um nmechani sns. The conpounds are 10 active

-ant i hyper teNaREHESNHTBE THE NVERPBIN at ors. These conpounds are useful for the
treat ment ©f cardiovascurar disorders, including hypertension, ischem a,
angi na, scangedbf Hiemspeont failure, m grai ne, myocardial infarction and
stroke. The conpounds are al so.useful for the treatnent of other disorders
such as hypeTeniaveniioni trlatesi| toermpyel PeAdOIZBFIlCHI-TiRepires hasd  eeap PR 2- P SE M
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tract di s-actl®o reler orepreventTdoatrapiion ot fite tissupomddiated byl @biumahechaismsoThe ompawds arbor
pr epar i 1g actve setihgreriprsiveschnd bronshpdistotsi ons t her eof , met hods of use and novel

i nt er medi at eEhese conpspings catp Biefut [fay dher teafnipnt of cargligvassularSiigordsts, Mgluding hypertension,

4, 285, 955 ighemiayangieal copestiveshepd failyre, migraine, raygeprdial infarctian and streken Thil cpmpPUBARATe of
the af or erfeAUBY|der theatreatient ef alher diserdere sychias hypArseTivig aliagy, esimay AysenaITha® | o
di hydr OP raF‘EHhFRQQ' %ﬁ"f"&kﬂ E?§‘§°é‘§‘§' wofility; disprdersa AlRuaoma, R 9 dabor@nd; yringry, tract dis-
However® JH‘R é?zg‘ ﬁhé‘?& [UAiPS P & BREART (3%1Prepariip SPasR PmPqupeR ositions
corrpounds “?ﬂm methadss uspand AYRYIRPBRISE. A- 2815088 descri bes

pyrido-[3,2 %&%D?J Renzot hi azepi nes which are substituted with a

1- pi per azi ny? roup at the 5 position of the thiazepine ring. The

conpoungs ar guss phtéht n8 Unitbid (St s FalR R N 2 483268 WinR B Lviddid of the
ant i anaphyfatichfiored patsrf) cﬁfe%ﬁd §Bstitution on simple dihydropyridines which possess
pyri do- [ 3,cgieibh [cpanndi Rdgdh oG PliidWaver, thé Ednipburld® int di8sien 8 '&u?%ilﬁﬁﬁrgbm the
wher ei n t%mém&s%@fh&%&e%unﬁin%p IS substituted at its 4 position with a
car bonyl gr opgpA2615088 dbs@BEY FHABYIR, 2B D51BenzdthiLbiRdsGikich Afoubsttuted 'Withl B -pifoRizinyl

al koxycar Revaylat e GUfRSition 101 @heCthiaFROIME fify. Thee catpolirasl afeOstaied 10 B -uSdTE Xak GRtIMisamBids,
ant i hi st anrerigeniczrand antiariaphyaptivy. act i cs. Mannhol d et al in Pharnmazie Heute
vol . 3 (104)FR-fp-25186831d8sbriliet pyfido]8.2-p] iSlisanrdttilezepines sirdlyr to fhoset of DEIARBEE08% evherein t y
r el at i onsheptpipevazingl grouprisaswbslitptedi atits 4 pasitioruwitng carbdnyti gloyrel o \igceiiboreyl group.
de{i vati vdefery egrbot erowisnasel akmczaﬂmh!! grayps. Ghe wgrmﬁoyeasmrestaad do bs emerpxigenif or

cal i ursoarent inos 3’!9?@!‘1'3&1mhy|a¢ﬂpﬁ 1, 4-di hydropyri dine derivatives: (1) a
di hydr opyr i d¥iafshald efyal. Qﬂ@i’ﬂ%ﬂm § (19 P%ﬂgéh39at47tﬁ?§3)11°§m§q 3 & fStryctyee-
iBydrqpyrigling (deryatives, J hoy ingddhat o f

di hydr opy @F‘Ul%@'am"ﬁll?s in) pRiciyng "“%9“!5%? ingludjng 1.4
t he di hydrt Jowing {est qrqs e °ﬁsﬁ fST %“ﬁbf’gﬁgﬁﬁ"ﬂé’ﬁm’ﬂhﬁ‘ﬂf jevd é’gj@ﬁ afivesd) ay

o e Uy L B F "*’%’*%"‘EW LD et o o o e
o o < gt Q?; &0 *ggh AR5 A P TSP S LSO e
gglr%:tn: \"’/‘%ﬁ aﬂ(g@f ?75 cli% Scﬁ |h fﬁﬂ%rcﬁﬁ\; afiVob %ﬁuﬂ é%@l&%ér@% }sge%?e %ﬁacn ?}
cont ai NjpN ottt 1 Ifma b isD Luygn@. M s.uﬁ?wfomwﬂ.mw agtt o '°§a

a phenyl nrd {82 pad; &hw.ﬁy WfirRGing @.roh §ifa ethyishb xlyqnet Rino, methylensimino,

1, 4di hydr W{yhggﬂﬁ@orrmdnghﬁggmw osb. Met hyl eneoxy, net hyl ene am no,

et hyl enei i foRheryBLHRhlopyISHols, Pb]Euinolib B! disalesed|if Pagsinig3.PAPJ. Chem. Soc., Perkin Trans.

10- Pheny!| 221392 opp\Hoasat, thdse’combolintisart hat@sician ehatlhc altapemsis.| n Pagani, G P. A,

J. Chems SocuUnited8tales rPalbntaNs.. 4,532,248 Bidclgsa® &4hroad Hpmes 6ff dihydivpRiines mpmnuhgl ydic e

not cal ci swifoodsatased| to an tibyyipopydire. nucleus. Cardiotonic activity is claimed for the entire genus. The
compounds of the present invention, on the other hand, are potent calcium antagonists with pharmacologic
activity opposite to that claimed in United States Patent No. 4,532,248,

50 SUMMARY OF THE INVENTION

The present invention is directed to pyridof2,3-f][1,4]thiazepines and pyndo[3 2-bJf1,5]benzothiazepines
of the general formula
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&5 . United States Patent No. 4,532,248 discloses a broad genus of

di hydropyri di nes, including cycllc sulfones fused to a di hydropyridine
nucl eus. Cardiotonic activity is cl EPRAP%E96 Blhe entire genus. The
conpounds of the present invention, on the other hand, are potent cal cium
ant agoni sts with pharnmacol ogic actiyity qQpposite to that clainmed i.n United
States Patent No. 4, 532,248. 50 SU THE | NVENTI ON The present
invention is directed to pyrido[2,3~8][ LIl4]theceompi nes and

pyrido[ 3, 2-b] [ 1, 5] benzot hi azepi nyz neral fornula 55 2 EP 0 462
696 Bl-[qrr] [err] [err] 10 V\/neF\e Y afjd Zjyray be [err], or together Y and
Z may forma fused phenyl ring; [u € hﬁdrogen am no, ‘[err]
straight or branched chain al kyla trifludkonet or al koxymethyl; [err]
may be [err] straight or branched chain al kyl, benzyl, 3- pi peridyl,
N-substituted 3-piperidyl, N substituted 2- pyrrol i di nyl nethyl ene or
substi tutﬂedwhealrd(yl ;15 wherein said N-substituted 3-piperidyl and said
N- subst i t ut ed Yanggmaybp §Hnpt togathehY laeche mawipmbe fusedphenyl ringut ed with [err

strai ght or bifaumen&elhydmgpm aginR.G:-Co straiah oryranched ghainaliey!, Hiflepsomethyt & @lkeyothyliray
be substitut e@z \M‘quPe[ ‘éir?a] stf&!ﬂk*o@!ffanf'@ﬂr "alakﬂn'a?y¥%>@yp'P°ﬁ%d§7fl*aﬁt@{t‘gﬁ HRigeridyl, N-

benzoyl ox "éS' leps am no car boal koxy or

[err]: e| tut & | |'| (T-ethylene may be substi-
2,1, 3- benzo?%lalwé{ 'ibr i A 62 :sy ?"ﬂ' aV ?13 tlmed
wherein sai y am g(‘jﬁ(?fe R ’9’ lf’ “3 f)e ?"Y AEOVIRY: o %o

[err] al KylsU b&ARRA; phBiyi 'H&y ¥ dubdtfuled Gk QR b YdsitiorlsC5-6 ]w.tmydrlib%n C1-Cs
hydr ogen [&Fafgiat of bfa Ehaﬁ‘xran!?f éﬂ@l‘@l ihﬁén@ é‘.'—(&%arb 160k, ]&QX @ tﬂiokd{ﬁuoroﬁnblﬁ&ﬂ
benzyl , 25 gifudRfsinlithloS6; -SeaMgliioni Haldden; nithtd tnflororhatiitit Y| OXy car bonyl ,
pr opi onyl, Sulvetmayus@dy@bd@w CRCs Bifdigne Gr bRinched @hd lalksaacsic;s éhadaikiil bRyl 86y
may be SHd)SilJbEﬂtlltﬁCbemyL forra)| 2061 trbufylokyf datbaiiyd PRiploi1, sulbstitiitedl alffl LERGRLC 90;
branched chai wherbil\shid Gubstitlted Gansyl max e sabsstiutedinih talbgeh, ¥ifliomehemIk ¢l -Ciratyaighe or
subst i t ut edbranchéu chainredkyl 621C-Cedalichin |akiey lsaid substitytedCalkyl @raq | ble caulystituted ohith xaminos C1-Cy
haI ogen; Rsdiaktiarifo, GePs bikoxy.hydroaroehdogedi f f erent and nay be hydrogen, Cl -Ca
traji ght or bRarsehBdmahie the savieyr diffgent atbm@bechydioganl QiyTs, strgibledrey branchedhchain alkyl,
ph\ﬁet hyko ofs-REcysialiRiBhenyly deriaidr Phensthyl o fn and e tegetie,minl fomy B ihetergeycliccing pelbatesin
the group ctmsithe gronp emnsiging &f ipiperigino, W@Pq’ mOFRBO""Pm‘P'ﬁﬁe'PMH@P piperazino or an Ni-
t hi omor phol fusgfituiash dervagve;chgipesidingin N4- substituted derivative of 8' eri di ne;

wher ei n said Nl‘%'ﬂbﬁ'ldt"ﬂjf@&'“ﬁ%"( B?t?f;t;}yg"lfen‘g’%g ’g‘jg’ ‘:ute p;?ge% 48 thydreeBd ftraight of

ranc benzhyd
hydr Ogen, erein saé%m:tuted phenyl may be substituted with hydrogen, Cy-Cz alkoxy, halogen, Ci-Cs
: stralght or branched chain alkyl, nitro or trifluoromethyl;
. R; may be amino, Ci-Cs dialkyt amino, C1-Cs alkoxy, hydroxy or halogen; and
St optical antipodes (enantiomers or diasteriomers) or pharmaceutically acceptable salts thereof such as
salts of organic and inorganic acids such as hydrochloric, hydrobromic, fumaric, maleic, p-toluene sulfonic,
40 methyl sulfonic acid and the fike.

Also included in this invention is a process for preparing the compounds described above, said process
disclosed in detail hereinafter. A further part of the present invention are certain intermediates and the
process for the preparation thereof.

The compounds of the above formula inhibit the uptake of calcium ions into smooth muscle, and

45 therefore act to relax or prevent calcium ion-mediated contraction of smooth muscle tissue. These
compounds are useful for the treatment of cardiovascular disorders, including hypertension, ischemia,
angina, congestive heart failure, myocardial infarction and stroke. The compounds are also useful for the
treatment of other disorders such as hypersensitivity, allergy, asthma, bronchospasm, dysmenorrhea,
esophageal spasm, gastrointestinal motility disorders, glaucoma, premature labor and urinary fract dis-
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DETAILED DESCRIPTION OF THE INVENTION

The invention in its broadest aspects relates to pyrido[2,3-f]{1,41thiazepines and pyrido[3,2-b][1,5)
85 benzothiazepines which inhibit the uptake of calcium ions into smooth muscle tissue. The compounds which
possess this activity are shown in the formula above.
The preferred compounds of the present invention are those in which
Rt is methyl:



br anched chai n al kyl, benzyl, benzhydryl, phenyl or substituted phenyl; 35
wherein said substituted phenyl be substltut ed with hydrogen, C -GCs
al koxy, hal ogen, C, -Ca strai‘ght o%Pt?rQﬂ‘r’&%E Tchain al kyl, nitro or
trifluoronet hyI R7 may be am no, Cl -C4 dial kyl am no, Cl-Ca al koxy,

hydroxy or A oPRl i G, S rRRIR BEAII 10 8RRy il R RG] igRRIn R, O
phar maceuténg Ia%aggmgﬁs@tyeﬁ,ega t's’thereof such as salts of organi ¢ and

| nor gani ¢ acirglf sabss: teaghga,)qdrochl oric, hydrobromc, fumaric, maleic,

p-tol uene Sulrf GAhgdrogdk) C:oG! SalghtSer! éraiah&: Hin ) Bok 9 fokrn 1SR, O G20 A Gloligheey | N
this ingengaeryi s a process for preparing the conmpounds described above,

sai d processRdissmiimesed in detail hereinafter. A further part of the present
i nventi on ar encths toptical antidodesTieckintdness ardibsteleeisqmers) @6 the fpbarmadaeticpllycqeeapitble Galts

t hereof . Theedonpounds of the above formula inhibit the uptake of cal cium

I ons i nto snBytidularly; $hel prefercad dordpounds ef thé presentinventiop aree| ax or prevent cal ci um

i on- nedirdat ed- c &ftberzyirNbmethylaminpiathivh  9r(23-Hichlarophenyl-1 1 Tioees33.¢.6AFbenabiiret-methyl-
useful for tW@%&%&tﬂ@mepmﬂ@a‘PWWascul ar disorders, includin

hypert ensi or® 2r(§'(E’PFBM'r"h"‘°‘hYRj‘?"F?éPthY!: Gﬁ@%@wwhwaﬁ dmiﬂwb? edio Gefi-herahydro-

i nfarction ePHEF%%”rE 4ithlazgpine-8:6: are also useful for the treatnent of

ot her di sor eF V1 iz prdigiorophpnypd é r‘???“’t ? S 5:6:9-heyahydrogfymethyl-pytide[2.3HH g ibiszeeipesRear-

d % hegd ™% rd

gl aucom, Sr o *“"‘95?@*?@%%9@5 o pgs sdRerbetnl aeRBpr R o+
DESCRI PTI O\I

i e TR e RS
behzot hbaazem n méma defoxot 24,84 ﬁé&&y%@% A BBrl5ioph Sy o EBB I it 41
muscle ti ssq,gaze whi ¢ch'possess thi's activity are s t
formula above. ﬂﬁ prﬁf-cﬁJxB-Qd 4%%@%%%%@1%@-(@5 Eéé‘-ﬁéntdﬂﬁw&:ﬂ&dy%yrﬁlblﬁ 3lpoge

in which Rl m.&emmmoxyﬁ P 0O 462 696 Bl R2 is ethyl or substituted G
-Cs al kyl weeemiyim ‘t-bl&oswﬂﬁt-z34152619-héﬁhﬁ%@trﬁéfwl-g-wﬁnmﬁheﬁyl)-ms-mG]itﬁihibpll?&a-and
Rs are &s preewbelawl y defined; Rs is substituted phenyl; R4 is hydrogen,
Cl-Cs strai ghtEtgf 4|E(2va-ﬂ"ﬂﬂﬁthehﬂ)-5l5rdb’b3"stcfhﬂf?ﬂndthvlﬁf.-ﬂtm’rtetraﬁil"ﬂWZMU S}-ben-

t - but yl oxy @Gotbiazepiosr§carbd®ylate;s am no; and the optical antipodes (enantioners
or di ast er edPsérestsiystyl 9-@8-dishiaropheow)t.7-dmbthy}-1 Aclivap?.3ibh.6.9-berabiropyriipld Sf11.41-

.Par\/ j cul arl yh'aZPM@- wiated conpounds of the present invention are: 10

(% beridyl wgmsr(@ﬁ gt:mgrq:phenyl)-4 7-dimethyi-1,1-dioxo-2,3,4,5 69-hexahydropyr|do[2 31
9 (2 3 di chll Xlﬁ ) 3’!20"!'?‘(91 0XO- 6, 9- hexahfyedr 0-7-ne Z
- pmn-g,é%qumtwﬁatdéoxog 4,10,11 trahydropyrldola -b][1,5}-benzothia-

pyrido[ 2, 3- ﬂ
2- (N-benzyl - z i
9-(2,3-di ch|‘8r ' et ‘glﬂﬂ i“"H?RHR'H')*E 1S dipetayied Sfigyast 4t girahyare-
. enzot |azep|ne rboxylate
. 14 2-(N N-dlbenzylamlno)ethyl 4-(2, 3-d|ch|orophenyl)-4,7-d|methyl-1 ,1-dioxo-2,3,4,5,6,9-hexahydro-
) pyrido[2,3-f][1,4]thiazepine-8-carboxylate; .
Nt 15. 2-(N-benzyl-N-methylamino)ethyl 4-(2,3-dichlorophenyl)-4-ethyl-1,1-dioxo-2,3,4,5,6,9-hexahydro-7-
methyl-pyrido[2,3-f][1,41thiazepine-8-carboxylate; and
40 16. (N-benzyl-2-pyrolidinyl)methyl 9-(2,3-dichlorophenyl)-4,7-dimethyl-1,1-dioxo-2,3,4,5,6,9-
hexahydropyridof2,3-f][1,4]thiazepine-8-carboxylate.
The compounds of the present invention in which Y and Z are CHz (j.e. pyrido[2,3-f][1,4]thiazepines)
are prepared as shown in Scheme | below.
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ido[2,3-f][1 ,4]!thiazepine-8-ca

pyri rboxylate 3. Ethyl
9-(2, 3-di chl orophenyl )-1, 1-di oxo-2, 3. 4 hexahydro 7- et hyl - pyrido[ 2, 3-
f1[1, 4]t hi azepi ne-8-car- 15 boxyl tQﬁézﬁbe Et hyl
9- (2. 3-dichl orophenyl)-1, 1-di oxo- 4-et hyl - 2, 3, 4, 5, 6, 9- hexahydr o- 7- nethyl pyr
|do[2,3 f1[1,4]- thlazoplne 8carboxy|ate 5, Ethyl
9-(2, 3-di chl orophenyl ) -4, 7-di net hy-1 gKﬂé !ﬁ§214 5, 6, 9- hexahydr opyri do[ 2,
3-f][1, 4] thiazepi ne-8- carboxyl at e; 20 - yl
4, 7-di net hyl -1, 1- di oxo- 2, 3, 4, 5, 6, 9- hexahydro-9- (2, 3, 4, 5, 6- pent af | uor opheny!
)-pyrido[g2, 3-f][1,4]- thiazepine-carboxylate; 7. Et hyl 1,1
-di oxo- 2, 3, 4, 5, 8, 9- hexahydro-7-net hyl - 9- (2, 3, 4, 5, 6- pent af | uor ophenyl ) -pyrid
o[ 2, 3- f][1 4] - thi azepi ne-8-carboxyl ate; 8. Ethyl
1, 1-di oxo-4-et hyl -2, 3, 4,5, 6, 9- hexahydr o- 7- net hyl - 9- (3-ni t rophenyl ) - pyri do[ 2
3-f][1, 4-thiazepi ng-8- 25 car boxyl ate; 9. Ethyl
4- (2. 3-diichl or opherfyl ) -5, 5-di ox§- 1 (i))(mmgegnﬁeu-hyl 1,4 10,11 SH
-tetrahydropyblgﬁﬁ 4; - rothrazepitme=—S—tar qgéé e:
2- Acet oxyet hyl 2) NaBH, H
9- (2. 3-di chl or ophen¥l ) -4, 7-di hyl -1, 1- d|0x0-2,3,4,5,6,9-hexa ydropyri do[ 2
,3-f][1,4]- thiazepi ne-8-carboxylate; 90 11. 2-Pi val oyl oxyat hyl
9- (2, 3-di"thl or ophenyl ) - 4, 7- di net hyl - 1, 1- di oxo- 2, 3, 4, 5, 6, 9- hexahydropyri do[ 2
,3-f1- [1,4]thia@qpine-8-carboxyisate; 12. Ethyl S ]
4- (2, 3-di chl orophinﬁ %;fd-di hyl 6, 5- di
oxo-1, 4,10, 11-t o[ 4, 2-b] Hbenﬁohhia~ zopipne- 3- crr poxyl at e;
13\42’(hkpenzyl N mBt%y | ani no) et'qy!
4- (2, 3-dfchl or ophenyl ) - 2, 10- di et - di oxo-1, 4, 1@ 11-t et thd?o- 35
pyrido[ 3, 2-b] [ 1, 5]benzoth|azop|ne- -caF oxyl at e; 14. A
2- (N, N-di benzyl am no) et hyl  ¢-BuO 0 BuO 0
4- (2. 3-di chl orophenyl)-4, 7-di met hyl - 1, 1- di oxo- 2, 3, 4, 576, heéahydfa-
pyrido[2z8-f1[1 ,4]thi azopi ne4- 8ca&boxyl ate; 15.
2- (N-benzyl - N- met hyl am no) et hyl
4 (2.3-dich|orophenyl)-4-ethy|-1,1-dioxo-2,3,4,5,6,9-hék&%¥dpo-7-
met hyl - pyri do[ 2, 3-f] [ 1. 4t hi aze 8- carboxyl ate; and 40 16.
(N benzyl - 2- pyrol i ggry! ) met hy (8 3- di)cicpeaphenylf) - 4, 7 digethyl
di 6%0- 2, @ 4, 5, 6-9— Nexamydr opyri do[ 27390 [ W e- xylate
The,conpounds of the present i ion in i and Z
pyrido[2,3-f([1, 4]t hiazepi nes) e prepared as shown in Sghene | be|OML 45
50 55 4 EP O 462 696 Bl SCH
i t-BuO 0 t-BuO 0
4 _éY:%‘ H, OH
N 6Y=0
s
% 0
: / OR
Vot g
( 0 HoN R o2
NS - -— | ] HCl
: / RACHO N Ry
g / H
4 R,
50 6 Rys= BOC 7T R, = BOC



5 10 - SN1)

(BOC) 20, NaOH 2 H N | ~ N. 10~S 2)(2) NaBH4 HH 15

| 20 * ( itd—F"%&%ﬁ?s-SE o) | Bu 0
0S H MCPB3A 302 (aH }N OH }2) Jones

t - BUuO+O t - BuO><O 4 6 5Y=0f GW
HO—|6Y—O’\~~ Ilel HC 4 4 50
6 R4BOC 7 R4= BOC 55 45~~~~ %‘ R3~ O EP 0 462 696
Bl CR3 ~ ~R3R3 O,Rz S s e o,agz C03
S [ BzBr,K,C03 ( i l

H 1 H7 -

9 15 HN RTRy NACHBH3 N Ry H
RL 8 H 101 0 25 \t
R3 -0 X , R3 1)
~X3CH2COOH3 S 8 O-~CC sJ W8, %

r-rR2 r H R3 2) NHBH4 H R1
30 ~~N YA! | >

C ~/ORib Yz H2 600t 0 R3
0 .

20
25
0
1) X3CH5COOH | %s/ B 1
oce ) z
U 2) NaBH
% AcOH™ v oH N Ny
3 "§
ila ¥Y=0
11__b Y= Hz
35
et
1) Ac,)O,pyr.
" o c20,py (
H 2Kt °
. CHj
BOC - 1

t-BuO/l\O

MCPBA = m-chloroperoxybenzoic acid
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The thiazepinone (6) is a key intermediate in the synthesis of some dihydropyridines and was prepared

55 in the following manner. Reaction of the BOC protected cystamine (1) (available in two steps as shown
above, and described in Examples 1 and 2) with epichlorohydrin followed by cyclization of the intermediate
chlorohydrin (2) resulted in thiazepinol (4). Cyclization of chlorohydrin (2) proceeds through epoxide (3).
Nucleophilic attack by the carbamate anion opens the epoxide from the less hindered side resulting in



0] » 1) Ac20, pyr. (/g0 H ~~~CH 2) HC1 45 12 R4
BOCCH MCPBA = m chl oroperoxybenzokgﬁ%}% t hi azepi none (6) is a key
intermediate in the synthesis of so yridi nes and was prepared 55
in the foll ow ng manner. Reaction of the BOC protected cystam ne (1)

(avail abl e foﬂnaiuamofiﬂe%ﬁrzeg,ﬁoli OB irfddPia¥cfate SHMd B Ghink Rdialel if B TTRhGvalent G BEke 79
wi th epi chl ge@hytCthé Bnidrét &Y bé Yyelided f%ﬁrédﬂ 10 (4) bl Ghe SHdREATBOS B Evalents of base.
chl or ohydr i Midz8ginl @5 Whe &ds.zbm first Wit 20 BtildiéPerokybbnzo hoZabkakrOf 1 -@bxo GIdz05i RN 155 Whith
(2) proceeduad thénnigRediamXlosbe rdagent ﬂ‘&uﬁhmm-dmxethaiebm @®y the carbamate

ani on opens t |The gescifone (6)rval then aedc®a Swith | an Gpprehaeiy Ckbbstitxiu | ddemge iand Substituted®30
462 696 Bl émincuaiylaterdediatiel @ dttdirathe pihydbdpyiidines (7].fhe it-hityloxyiehitartingg @r@up)was @enfodsd
can be i sol by edosufe afiheydillydepgyridina (i acilic doaditons ® yisld(@). Toe fréchaminchiumctiorialjtyl of @)
(2) can be ecapdhenzechikiiated by bynzyichrgmige drysubsitated derzyli bommidsis t@ givay(@) (Whbre R=halof alkyi
base. Thi azalpllomw|alkos) nie.sor difiuerpmetey)i errreducijyiely leminatod wish eldehvdesyds &piores do aive {10} o
obt ai n 1,9- (Mhere d<1tw#a?ko§w rgtirogen,) aligwh j qyploafigrs o 19aethen iorei & Bemagyelip op @ﬁ'@@cw'@za‘ﬂ?m
to obtain thid"'}!"aiv--ft!ﬁ HR'BQ @ s90bs prylated uging vagious °afb1’m'!° Reifso@here e ds t'h\@5°99€h§

t hen react egMipg: 19 r Al d?ﬁ‘bgf P‘E"Eﬂ"@dmaﬂ“ﬂ amidss, {118) whigh; ¢3¢ thep ke

uca%}q n 'qg 51 reseqt @ the ester side
Thary oy ﬁ‘a:i%q%l"zy .w%%e,m ﬁj *%twmﬁ
(7) to acld pol ﬁgn B)rrB r?kér]ypr%}gguiey a)éndo g
ve. (o7 (ol @%ﬂ% A At ety

trifluoronethyl), or reductlvely an1nated W th aldehydes or ketones to give

(1810 ,{where Xi and X2 are hydrog8SHEME(/2 cycloal kyl or together form

a honocyclic or heterocylic ring). Additionally, the amne (8) can be

acyl ated using various carboxylic acids (where X3 is hydrogen, alkyl,

am no, disubstituted am no, al koxy, hydroxy or hal ogen) to give the am des

(I'fa) which can then be reduced to the correspondi ng an1nQ§ (@l b). In the

case wheee an al koxy group is present on the ester side ch;g as in (12),

it can be acylated and th _ [

the compound 15 ( R

nanner anal ogous td
t oget her fornmag Nyl

b][ 5]béhzoth|azep|nes) N

pr epar ed as shown in Sche T ow. SCHEME 20

25 1) NM 4BHI " I/. 2) MCPBA _ 30 / NJ
-3) Jones 30 Rk\ll 35 14 R4 = CHO R(,
15 R4 = CHO O
14 R, = CHO 15 R, = CHO
85 4
0
et o)
R3 0
40 l ORy \\5/0
OR,
HoN” R, o
RyCHO o N ™
45 A ~H
18 R, = CHO
50 1 1-D|oxo-bénzoﬂ1|azepenone (15) is prepared in three steps from known benzothlazepuione (14) as

shown and as described by Federsel, H.J. et al., Tetrahedron Letters 21, 2420 (1980). The dihydropyridine
(16} is prepared by reacting (15} with the appropnate aldehyde and substituted 3-aminoacrylate.

Pharmacsutical compositions containing a compound of the present invention as the active ingredient in

intimate admixture with a pharmaceutical carrier can be prepared according to conventional pharmaceutical

55 compounding techniques. The carrier may take a wide variety of forms depending on the form of

preparation desired for administration, .g., intravenous, oral or parenteral. In preparing the compositions in

oral dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water,

glycols, oils, alcohols, flavoring agents, preservatives, coloring agents and the like in the case of oral liquid

7



0~~~ 40 OR2 OoR2
gYR3~~~~R H2N R 45

H 16 R4- CHO 60 1, 1- D oxo- ben%?ﬂp%f%ﬁhone (15) is prepared in three
steps from knovvn benzot hi azepi none (14) as shown and as descrl bed by

By bt g g b b W ol

al dehyde arﬁ S lslidn taserdr &a,a;m raaﬁdarsyéaas.ﬁ'esa J‘ﬁﬂ@@ﬁﬁé&ésﬁ% mapém&fnlaamaﬁauon |
cont ai ni n%b%mca@@ébgﬂesofepiebﬁt e MBAL advahiEgEYul Qhal Adsdgh Qunfd Fbriny @n iwAiGH REieCBdidi N
intimate HarmEdeulical okl afo SHIRISKBERHILYbE: ¥ deSiRH, thdts MaNbeSughrRRed 6rtbnBfcEvaldi Ny
t 0 conventbyCstanbiard hevhiGuee.UEdr Qratentelals C e sk will Qustigig Nidinfiise Ssterilbhwatérathbughr otheny
take a W dgrediants,ctoy egdmple) riormidd eqhdiityi 6rgfoo Ipreiséreatieo purp@bs, pmaypbe inciuded. dhjssiabled
f or adm nissdpe@ion® may elsgbe pispdreds inewhiahscaseoapplopdate irmidanatriens asuspehdingoageptaandithe t he
conposi t i dikes map ber ehplayed athe ¢ompogndsimay celisot tiee administéredh kratheeforautl emleerpsolli e may
be enpl By eharmaceuticalgompésitionscwith aerierally gontainrper drsgasainit, e.gojtdbist, capsuleirojvder, injection,
flavoring?t nfigl anh the ke frere pRkauts0.003 da ehovtrigtla #ad pipferably, torp phout 4.091 fqgbot 28 o
of oral i @f the activedngrediens? 696 B1 prepar at i ons u(wiuch as, for exa
suspensi ons, The|foliowing examples; desgiibe Shasinvention in. grpsterpadicularity and aredptspded) todillu r;g‘l!‘géH‘s
di | uents, “@'r'ﬂ?fd‘?ed?‘ﬁeﬁtﬁ"agent s, lubricants, hinders, disintegrating agents
and the®like in the case of oral solid preparations (such as, for exanple,
powder s, Ls and tabl ets): Because of their ease in admnistration,
tablets argiislg s II‘o 2arb SOl I t he nost advant ageous oral dosage unit form
I n whic meﬁgﬂﬁnm tical carriers are obviously enployed. If
dew’edzo t abk ﬁ.mrmxyéa&..@ma ﬁm&@asgég.%ﬁ 63 ﬁﬁpme soliEH Aihdhide (33.33
techni quegy, o &R mdk irEdb FLak Rater waS tréatdd with di-tWu Y09 Y BideSHole) b dtiréd at
water, t h%lﬂhteﬁ’-bé?ﬁﬁre It @Bk CIb Bqueb R phES6AERD ﬁ:arafe@ afd Au&&éd&mh 12 % 5000hL éfther.
preser vat iThe combind@ 5@8nic pRavesiRre did Hiiﬁﬂﬁﬁne 4rid] MYS0R B dCovap 6FRRNURH P RseludEl Yreddufeo b€
prepared, afigid W ipfdudt as£wie RbIRIYE.2Y, ?8% iyidid) DLCE.MIS: (MFg).325.uspendi ng agents and
the |ik# may be enpl oyed. The conpounds nmay al so be administered in the
form of arExampleoz0l . The 1o pharmaceutical conpositions will generally
contain per dosage unit, e.g., -tablet, .capsul e, powder, injection,
t easpoonf (-(-Butrloxyepdohylkeamifigethanetiicbut 0. 001 to about 100 ng/ kg, and
prefer ably from about 0.001 to about 20 ny/ kg of the active ingredient. The

ol Towidg exhapitien of his N--butyieyartopflaystapine (74 G020 melelfropc Bxamplotly imhd Ar e
| nt ended @B‘a"q' WﬂPs'ﬁatsE’ é"“bU?B‘ﬁd?zq 9131869 mAele). Mﬂefﬁ'ﬁ g9A evqlutiorangyag| 3ad gubsided in 40
Bi s- N- ( t - ERIUASoIRPE3f éﬁ'? Additioppl half honr grd, wag, “’81‘ Férrﬁf ﬁe°°'d diluto

di hydr OChlsg °a€f s 29 ( .egpg %%?%?mmeﬁmﬁedm& %% drb : redfxc pressure. 9:
or &g?a'"tgdprg uch édg B%Y8h t enper at ur e

(33.33 u’? Oppanic, ¢ o9
di - t - buPyi TG B &85?'

for 2 hourE§amF;|'J1§ aqueous phase was separated and extracted with 2 X 500 nL
of Eﬂ{her :

40

O)

(2-(t-Butyloxycarbonyl-amino)-ethyl)-(3-chloro-2-hydroxypropyl)-thioether

N-{i-butyloxycarbonyl)-aminoethansthiol (40 g, 225 mmole) from Example 2, and epichlorohydrin (35.4
g, 383 mmole) in 300 mL of ethanol were cooled to O°C and freated with potassium carbonate (35.4 g).
The reaction was warmed to room temperature over 90 minutes and filtered through celite. The volatiles
were removed under reduced pressure to give a clear oil (62.09 g, 100% yield) D.C.L.M.S. 270(M +H).

Example 4

4-N-(t-Butyloxycarbonyl)-6-hydroxy-2,3,4,5,6,7-hexahydro-1,4-thiazepine

50 (2-('5-Butyloxycarbonyl-amino)-ethyl)-(3-chIoro-2-hydroxypropyl)'-thioether (30 g, 111.52 mmole) from Ex-
ample 3, was dissolved in dimethylformamide (500 mL) at 0°C and treated with sodium hydride (9.81 g,
245 mmole} in 3 portions over 15 minutes. The reaction was allowed to warm to room temperature over 1
hour and 15 minutes, poured into 2.5 L ice water and extracted with 3 x 1 L chloroform. The combined
organic extracts were dried with brine and Na2S0., evaporated, and the resulting residue chromatographed

§5 (3:1 hexane:ethyl acetate, silica gel) to obtain the product as a white solid (12.47 g, 48% yield) D.C.I.M.S.
234(M+H) M.P. 80-82°C.



The conbi ned organi c phases were dried with brine and MySB4 and evapor at ed
under reduced pressure to afford the product as a white solid (78.2 g, 78%
yield DC.I.MS. (M+ H 325. 25 EER 6eB1

N- (t-Butyl oxycar bonyl ) - 2-am noet hanet hi ol 30 A solution of his
N-(t-butyl OF% lgonyl) cystamne (77.37 g, 0.220 nole) fromExanple 1, in 1
L of ethanol was treated with NaBl-14 (32.5 g, 0.859 mmole). Vigorous gas
evol uti on ensued and subsi ded |n 40 m nut es. The reactlon was stirred for
an addi tional half hour afU, WHS Sopdy - Calid. dilute solution
of citrig acid (pH 6), 1T XTUT en ' x 1L of

chl oroform The conbi ned organic extracts were dried with MgSO4 and the

sol vents were renoved under reduced pressure. The 35 resulting residue was
~distilled (66" salion (f 04-REt-tutylorycarbanypbhydroxy2/34,58i7chaxebydrd-1,4-thiazepine 5897 g, e50cH) .
Exanpl e 3 mmole) from Example 4, in 100 mL of chloroform was added in a dropwise manner to a solution of m-
(2- (t - Butrg/| chioyerarbbrznig|acid i 93~ i mythdle) (i ctbrbiommo (130 Imj pvex f thowp fiitex -thehadgisiorh was
40 N-Q - but Gamplefes the esetion was sfired st amiieat terreratyrel or @ hougsp Therrpastian)mikture washiigreg leed
2, and epi cifp ditatoy epnpentrgtad uerer) reduey Pfﬁ%!"?ﬁ;hen' o rfesidup washyaenyitallized &op svkd
to0 C andaceraisdeiae i ave thasr iU 98950 P11 8. 2860 +4%) MPr23-124:Ct | on was
warnmed to rgom tenperature over 90 mnutes and filtered through celite. The
vol ati | ed® wBPP&pved under reduced pressure to give a clear oil (62.09 g,
100% yield) D.C.I.MS. 270(M+ H). 45 Exanple 4

4-N- (t-Butyl oxycarbonyl) - 81hxy-q;-€nﬂ;yi?qa@¢&p5n;ﬁ.)21 hemh-dro 1, 4-t hi azopi ne 50
(2-(t-Butyl oxycarbonyl - am Be@d=4 3hekd g=ShipRegrareeeneopyl ) - t hi oet her
(307, 1141.52 mol e) from Ex- arrple 3, was d| ssol ved i n di met hyl f or mam de
(500 M) at 0 C and treated with sodium hydride (9.81 g, 245 nmole) in 3

portions over shig t-ﬁar?\pbayeaboni IRE1-GiBRD -y BrBxy 54,58, 7-RMB H dloq  MREPIRP (1080 Y1877 mmole)
t enper at ur eféhy €kamble dPin"H0 WILESH acdionb, Rbled BL00 CZnd trbatdd*With VBISaHL G dshly
extracted Wprbparedl Jonek rbagednl THoQbARfidh was Rfired @ rhiie teiperailiedoraioé AsikSandatien tdsted>d
with briege amds hadShdhandVvaeoTsIhitdes, he ehattide wisiiterbd throggh agnekitén sulfate and the filtrate
chr omat ogr ajpivesdiafely cofcanifatdde Ximivesidiowab fitstet thioagh' & pddi of ailicgede) uding b thdorefortnkethyl
product as acetalsitd ebtanthe drofucR (947 goB7%} 8%.WM.& 268 (MBHIMIP. M2373X34(M + H) M P.
80 2' C 8 EP 0 462 696 Bl Exanple 5

N- ( t - But yPempledr bonyl ) - 1, | - di oxo- 6-
hvﬁ"’oxv 23.4.5.6.7- hexahydro 1.4-thalejine 5 A solution of
4-N- (t-butyl oxycarbonyl)--hydroxy-2,3.4,5,6, 7- hexahydro- 1, 4-t hi azepi ne

(11.7 g, 50.6 mmol e) fronFrwa (é- D1 5;'@9‘ ‘ﬁ‘_‘ Fmwas added in a
dropwi se manner to a sol u';' ,ﬁﬁh Y;;Eo 3CF Qfﬁkﬁﬁ%ﬁﬂﬁﬁam d (19.2 g, 111
mol e) | 0, chl orof orm (130_ml)._Qver WL_t_h.e_ad.d.l_u_on was

St A mixture of 4-N-(t-butyloxycarbonyl)-1,1-dioxo-2,3,4,5,6,7-hexahydro-1,4-thiazepin-6-one (2.00 g, 7.60
mmole) from Example 6, 2,3-dichlorobenzaldehyde (1.33 g, 7.60 mmole) and ethyl 3-aminocrotonate (0.98
40 g, 7.60 mmole) was heated to refiux in 40 mL of ethanol for 24 hours. The ethanol was removed under
reduced pressure and replaced with 85 mL of toluene. The mixture was heated to reflux for 2 hours, cooled

to room temperature and filtered to obtain the product (2.45 g, 61%).

Example 8

Ethyl 9-(2,3-Dichiorophenyl)-1,1-diox0-2,3,4,5,6,9-hexahydro-7-methylpyrido-[2,3-f[ 1 ,4]thiazepine-8-carbox-
ylate

A mixture of ethyl 8-(2,3-dichlorophenyl)-4-(t-butyloxycarbonyl)-1,1-dioxo-2,3,4,5,6,9-hexahydro-7-
s0 methylpyrido[2,3-f][1,4]thiazepine-8-carboxylate (2.45 g, 4.6 mmole) from Example 7, in ethyl acetate (150
mL) was cooled to O°C and saturated with gaseous hydrogen chloride. The mixture was warmed to room
temperature. The reaction was then again chilled to O°C and shaken with 200 mL of cold 4 N NaOH. The
aqueous layer was separated and exiracted with 2 x 100 mL of chloroform. The ethyl acetate layer was
dried with brine and the combined organic extracts were dried over Na2SO:. The solvents were evaporated

65 under reduced pressure and the residue triturated with ether to give the product (1.86 g, 94% vyield).



conpl ete, the reaction was stirred at anbient tenperature for 2 hours. The
reaction mixture was filtered and the filtrate concentrated under reduced
pressure. The resulting residue vvaEPPéﬁ?%qﬁTl i zed from et hyl

acet at e- hexane to give the product (11.37 g, 85% D.CI.MS. 266(M+ H)
MP. 123- ]Egaz}?l . 15 Exanple 6 4-N-(I-Butyl oxyoarbonyl)-1, 1-di oxo-

2.3.4.5.6 exahvdro 1.4-thliazni CG6-2ne 20 .
4- N- ('t - Butpg pw&;@rﬂ%mwbaen 47-&&“9&4 :|§=cﬁb\€615,9),¥,¥,6.341 -&d&ééf@m%%n&af@; hi a
ve I N [0}

lath
acet oneg cool ed to 0*C and treat ed with 18 8 m_ of freshly prepared Jones
reagent. TheArmiiei 6M etAS 9-94,3-dichRFbpBny D idiest:2,3, £S5 IS hexiHyare-7issthyipided2 Y AR
and t hen ttiieeapiscB-ctboxidid) (0500rp, 0is nmmblepsum Exafiplecs, inl Scetvhifiilel @6 mLj lras treated twitb N
was fil t ern@adaitidhydei@240a B Equevus stitiort) @ndasediuinogarbbdréhydride (0.062@d1.88 minyle). After
concent r at1@dninifdscé deps ofuAcOlawerd added angickh¢ Feactiog vasistiyad for ¢ fhowri Thep.a80grell ofuwatang
3: 1 chl wor overeraddast ang theaeastiontraixture wahextragtedtwith 3xr40 chl.oof chidof@m. The meiAsp afius®dito §1 S,
264( M + Hyfigy tim firstaxtracy Jhe cambireg @@qn@ extrag) wptp [ied with brine and Na2S0s and then treated
9- (2, 3-Di Niih g,mg.p}f,gﬁ'spylymlzp (Arterm?qg)fg 1.5 hayrshihe wlatiles were removed under reduced pressure
1- dI oxo- 2,284 the spsiduaychremalngiaghed (siliga 3@”’@7‘1’ ﬁz d%zz"'ﬁa InHHE1) 1o obfaipAbg prpduct as an
8- car boxvl°&f"@'°'3§?"9&“%°ﬂf’l§f’@'“%f’"h other (0.479 g, 92% yiel
4-N-(t- ﬁUtEXa/n%% arbonyl )-1, 1-di oxo- 2, 3, 4, 5, 6, 7- hexahydro- 1, 4- t hi azepi n- 6-on
e (2.00 g, %ol e) from Exanple 6, 2,3-dichlorobenzal dehyde (1.33 g,

Za?%ﬂf'ﬁ"ﬂ AN -(215@%%#3 Gh 008 -2(394 53-Hah i ”Z m%f&ylv i@&[?é Ifmvzgﬁgﬁﬁge‘j

al
re\sl-u’tf’edzaplg'ecégg’rygﬁand repl aced with 85 nL of toluene. The mixture was heat ed

to reflux fog %ux&]i%uroﬁ ot P@-(Qg-dicﬂorwx@ﬁv T8 RS- @5%%9@.9;@ drdiﬁ&tﬁﬂpyh@o[@ﬁlﬁﬁhjﬂ

the produqﬁ.azép’in h‘? 4 Blomidre (6198 &) O ARABN Y pokasdiunt

- di 0X0- 2, Zarf} erﬁtetiosmjexfsb cﬁb)%amsa&ulwpydaio gitel (20 ) tbl L whls! iﬁlhea;%&ﬂbmﬁas&oﬂad box

- ylate At ¥dits @ieddd, @hd)¥le solvent was evaporated under reduced pressure. The residue was then

9- (2, 3-#i chlomutogriphey tsllicadgel 2:1 Resalyd:ahyy soatatapd\givp thb, plodilétavhish Was3erystdliizén fbrhebenhy d

ro-7- 50 nesid\yl 8% vidlg) 2. 3-f] [ 1, 4] t hi azepi ne- 8-carboxyl ate (2.45 g, 4.6

nmmol e) fromExanple 7, in ethyl acetate (150 nL) was cooled to 0 C and

sat ur at ed Exanege Jaseous hydrogen chl ori de.. The m xture was warmed to room

tepperature. The reaction was then again chilled to 0 * C and shaken with
ﬁ/rrL ¥f cold 4 N NaCOH. The aqueous | ayer was separated and extracted with

2x 100 nL of chl orof or ,Ixﬁ“} e é& &%‘%‘ 2d with brine and
t he conbi ned organic ex%ﬁiﬁzsﬁ%(ﬁlﬁ ‘ge % ne §11£-soI vents were

evaporated 65 under reduR * ) rated with ether
to gi veast he product (1.86 g, 94% yi eI d) EP 0 462 696 Bi

_, A mixture of 4-N-(i-butyloxycarbonyi)-1,1-dioxo-23.4,5,6,7-hexahydro-1,4-thiazepin-6-one (8.39 g, 31.9
L mmole) from Example 6, 2,3-dichlorobenzaldehyde (6.58 g, 31.9 mmole) and 2-(N-benzy!-N-methylamino)-
ethyl 3-aminocrotonate (7.91 g, 31.9 mmole) were heated to reflux in 40 mL of ethanol for 17 hours. The
40 roaction was cooled to room temperature, filfered, and the solid washed with 50 mL of ether to obtain the

title compound (10.72 g, 50% yield) D.C.I.M.S. (M + H) 668.

Example 12

45 2-(N-Benzyl-N-methylamino)ethyl 9-(2,3-dichlorophenyl)-4,7-dimethyl-1,1-dioxo-5a-hydroxy-2,3,4,5,6,9-hex-
ahydro-7-pyrido-[2,3-f][1,41thiazepine-8-carboxylate

4-N-(t-Butyloxycarbonyl)-1,1-dioxo-2,3,4,5,6,7-hexahydro-1,4-thiazepin-6-one (2.10 g, 3.2 mmole) from
Example 6, was treated as in Examples 8 and 9 to obtain the product which was recrystallized from
s0 isopropanol (1.23 g, 70% yield).

Example 13

Optical Resolution of Ethyl 9-(2, 3-d|ch|orophenyl)-1 1-dioxo-2,3,4,5,6,9-hexahydro-7-methylpyridof2,3-f][1,4])-
&5 thiazepine-8-carboxylate

Racemic ethyl 9-(2,3-dichlorophenyl)-1,1-dioxo-2,3,4,5,6,9-hexahydro-7-methylpyrido[2,3-f][1,4]-
thiazepine-8-carboxylate (2.41 g, 5.59 mmole) from Example 8, was dissolved in 100 ml of hot methanol.
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Exanpl e 9 Ethyl
9- (2, 3-Di chl orophenyl) -4, 7-di net hyl - 1, 1-di 0x0 3,4,5, 6, 9- hexahydropyri do- [
2, 3-f][1, 4] thiazepi ne-car- boxyl ate ?RW?? Pé of et hyl

(2, 3-di chl orophenyl ) - 1, 1- di oxo- 2 3 4,5, 6, 9- hexahydro- 7- met hyl pyri do-[ 2, 3-

f[l 4] - thiagen agesm.%s\e Oraithate 12,765 Garembid
acetonitrileg, Ee].@e pARSurd. Frﬁ %9 Qfégﬁ@%q{ﬁgg’ﬁéﬁ i}%ﬂ %ﬁﬁﬁ&g
sol uti on) a MW&Q& rd ﬁ'\ thﬂ 13 saif witPaduBdd morﬁﬁ ‘ﬁ“’ =1977+ (C,

mnutes, 6 QAPSHEY, NekirhildPradhidR GhihdNdibéhSoyPlaitdrit 86ld; 4P =1s.0 (c,
hour . Theg 040, mcl) water |o wer e added' and thel drjiegctlgfl m'xture was

extracted with 3 x 40 m. of chloroform’ The pH was adjusted to 8 after the
first extradxampiér®4 conbi ned organic extracts were dried with brine and
Na2SO4 and then treated with 3 nL of triethylamne. After standing for 1.5
hours, the \sei-Barinlehydroxye?,3 AFvetrahgidroici}bereattiarepio pr essur e and the residue
chr omat ographed (silica gel, 1.5% MeCOH, 0.1% NH9 in CHCle) to obtain the
product as an T |a ediition Oécﬂ-ﬁ'-t!'rmw-éﬁvm‘?ﬁﬁﬁmwdm1 lHehzothiagepin-3@e 4098 9, @33,
yield). 75 Bxneiq)irepaed By ribed by Federsel, H. J. et al., Tetrahedron Letters 21, 2229 (1886), in 10 mL of
4- N- Benzyl - seif(aqol agjaddpg B? H%?Pgwg) 2_@8 mmglp), Tor rpactionwas sireg ak pem @iuve feet bayrp
yr| do[ 2, 3-f ] '%f’l"ﬁl"ﬁ'i raiad NHa 61 selution and, ghigrofopm. othg prganic layer was'
9- (2, 3- dl Bhi Q% dﬁ@’e and dned over gS0s. The solvents were removed under re uced pressure to
- di oxo- 2, 3, 28 1N R 23 AR, (845?%1’ny'ﬁlﬂv??b‘81322‘§l‘1‘]*{*}[ 4] -
t hi azepi ne- qixca rb yI ate (0.400 g, 0.92 mvle), benzyl bromnide (0.190 g,
1.11 npole), depot assium carbonate (0.213 g, 1.55 nmole) was heated in
acetoni trjl g (ﬂn 15epng0! €d, the solids
filtered, amd educed pressure. The

resi due was thR@okﬁﬁn Gﬂ%@ﬂ&%&%ﬁﬁ%ﬁﬁ% a(:ﬁ'(éé‘{é% 88 Immvie} in Y01 LRI was BbASdCWith
to give the ﬁ-ﬁMh—hWﬂ’xy‘h 3%&3&5%&1—[@% Hofh Rt afzérli?@ ©. 1(d3. rhsle) GromBBKmile Al ik -
Exanpl e 11 3@ mi- 6N\enlaoest. LTHY rdactidhywad! siirréd) foﬁﬁ@b{&urs“attro&\lfebﬁp&liﬂre and the solvents were
car bonyl - £- (rémo¥edlusdal egdedel Qrastyre. -The lesidu®Was BiuratdiywthaxX ¥ 18 ,nil, waterSand I, wélerOyas
9a- oct ahydr @vaporatet ly/dbtain e produici(0.843 gl 95% ieMdiLb.Oi.mBegi2nm-+Bl.car boxyl ate 35 A
m xt ure of
4- N- (t - but ylEsawymeatéonyl ) - 1, 1- di oxo- 2, 3 4,5, 6, 7- hexahydro- 1, 4-t hi azepi n- 6- on
e (8,39 g, 31.9 mmol e) from Exarrpl e 6, 2,3-dichlorobenzal dehyde (5.58 g,
&J/mml-'e) 1drRjoxp-5 : dirghyeiioy1.5hbpnzothiazepingrgone3- ani nocr ot onate (7.91 g,
31 9 mmol e) were heated to reflux in 40 nL of ethanol for 17 hours The 40
reacti on was cddgewten: of 1.&dR¥or ﬂ‘?ﬂY@"Yﬁs}“Fé?‘@ﬂyd"%ﬂGJ'QGHE’“?G?R"H’ &l 183

with 50 rrL d"l‘"“é"l) Ff@'i“ 58‘8“%!%"115 E“ &of ?ﬁepP%W%sotqf?‘Bﬁ i (ngF rp3ge (° S’b%— °‘°) and
D.CI. the sp "hjé 1»59 for 15 jand ::e
ngpr. c o
2h§/c21r§ (;Iagclr gfg{' ;]1 jj st 8 892% eélﬂ ritu dwith t:hdr rn and %ered
4- N(t- Butyl 0 ycar oﬁhel' 6, le a ?/anrdozfoﬁMt H1 azopi n- 6-on
e (2\'10 g, ?Ec;mggrp) e) from _
40
Ethyl 4-(2,3-Dichlorophenyl)-5,5-dioxo-10-formyl-2-methyl-1,4,10,11-tetrahydropyrido[3,2-b][1,5])-
benzothiazepine-3-carboxylate

A solution of 1,1-dioxo-5-N-formyl-2,3,4,5-tetrahydro-[1,5}-benzothiazepin-3-one (0.410 g, 1.71 mmole)
45 from Exampie 18, 2,3-dichiorobenzaldehyde (0.297 g, 1.71 mmole) and ethyl 3-aminocrotonate (0.219 g,
1.71 mmole) in 7 mL of ethanol was heated to refiux for 18 hours. The solvent was removed under reduced
pressure and the residue was chromatographed (silica gel, 1:1 hexane:ethyl acetate) to obtain the product

as an oil {0.75 g, 86% vyield). The product was recrystallized from chloroform-ether.
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Exanple 6, was treated as in Exanples 8 and 9 to obtain the product which
was recrystallized fromb5o0 i sopro I g, 70%yield). Exanple 13
Optical Resol uti on of Ethyl Ega% 833613

9- (2, 3-di chl orophenyl ) -1, 1-di oxo- 2, 3, 4, 5, 6, 9- hexahydr o- 7- nethylpyr|d0[2 3-f
][1 4] - SEAhhigsepri ne- 8- car boxyl ate Racem C et hyl

9- (2, 3- dlchlorophenyl) 1, 1-di oxo-2, 3,4, 5, 6, 9- hexahydro-?-nethylpyr|d0[2,3-f
]1[1,4]- thiazopine-8-carboxyl ate (2 41 g, 5.59 mmole) from Exanple 8, was
di ssolved in 100 m of hoEyssxhethyl . 4-:98uty1ct§§ha(tb¢m-ﬁ96 Bi This solution
was conbi ned with D-di beffzdyd;chink i Jpduoi¥re), and the
sol vent was renoved under’ relddeqad B 54 b€ bR ihee Was crystallized 3
times fromethyl acetate. The salt was converted to the free base by
extraction of a chloroformsolution of the salt with agqueous anmmonia. [a]D
= +7.7. (C 0.41, CHCla). The (-) isoner was obtained in a simlar fashion
usi ng Lwodi beh re tohﬂa(ﬂubﬂ%t%@my[)dﬂﬂ'w'? $4, @65'!19’@@""06‘ Aihiazepipgeé-gne (906G 3P e

14 5- N- Formip dP@nple 26 32.3-dighlqrehepzaidoltyde - (.93 e 2050949) a9nd ?mdwﬂt% %
sol ution @fmnocroto e (5.00 g, 34.5 mmole) was heated to reflux in 20 mL of ethanol for 24 hours. The ethanol

5-N-forny sufeagg, o hf?é?ﬁ’z’Bt’ﬂ'Fé’?e juonefor
2.31 ol C?t‘ﬁ ©r 99’ i ompaynd. ; "a@?a“&'f of @5'}“ Qhaé'
Eetters’sgﬁﬁm?%l?g;g%% ag Sihgang} pro “ﬁ%t’%%% B" 3'&8ed NaBH4 (0.090 g, 2rgg

nmol e) . T |on was stlrred at roomtenperature for 1 hour. The
reaction was partltloned bet ween a saturated NHsClI sol ution and chl orof orm

The organ '2&&%& A, 108 ng-z 34 %%rsﬁhepa'h. d?@?-ﬁ\gﬂyl vt ] Q:i—ﬁl\{ Qghlﬂgﬁ% an

The—0l e
Y y|eId) DCI M S. 210[|\/IEH]. Exarrple 15 20

oil (0.45Z270
1, 1- Di 0x0- 5- Mufdpdxiaithyt 3- HipshyRxycaonyl-gh2-dichlofophagly Dt-BidxoTh-nRR6F-213/Ai5%4.8 p o 6e- A
sol uti on adhydro-GieMmyPRRIGIR SYIPCIRFIRZepind8-talbdk{datd 461500, g, 50.97 MMMBIE)CHronk MExattbleThs, Ofas
chl or of or riseedtin 6ahteok pyidiile and SmL of acetic anhydride, and stirred for 2 hours. The solvents were

5- N- f orazy IrerSovisd diideix sedited preshird, @hd thi yabidoe wis Sjrridaicin 25tnili etz @etateCand Boblay, to

1. 93 mvol & Cf afienwiishaihp Imbcutel was setuifodithagaseobd BCIOARBr 89 miFigtes, rtenetdtion wesaoured
stirred f dno 3GmhoiAtsNaQH. Theoathyl anefateriayeuwas sapachtediand dislduwith benevenddheXfgueous: layey e d
under r edunee axtipetedswitiy 2x 30rmb of ehiorafim. The sombined grganic gxirgts Werp driediwith gpdiym sulfate and
t he wat er apgevaperaipds eed thel resigusy wesaghrpmalegr: ;gtwédﬂkmevmolms%gamr%%w?@mrm: silica

D. &I . Mo goiplogive meprqqpct a4 yhij selic(B353(p, 89% yield)

1, 1- Di oxo0-5- N-forrryl -2,3,4,5-tetrahydro-[ 1, 51- benzot hi azepi ne-3-one A

sol ution &ample 20

(16.14?150)(? 2% J. 1- I 3 '. ;u=-t-- yl- ;_dt hiial y(pr 2] ,.,‘." 2 [q

Jones r s“ poine Iate1 40 mol e), and the soI utlon was heated to reflux

for 15
rg; 'O?M%amw ﬁf@%&&s&r’g&aﬁ% o) fr %&Wme drﬁg%f Eg ﬁrgg

t hr GTigh Aulléh @ oVrﬁl.”BfSactéBﬁuﬁlervfaQ‘?r‘éﬁ Wi Buuﬁu%&iﬁ@&of%ﬁ%%‘éﬂ a1

r esi duey\Wasndid).I kingl forh hbur, 08 AL & 2041t el Wasf ddbiddS brGhe reaction was stirred for another 2
hours. After the addition of 40 mL of water and adjustment of the pH to 9 with 8N sodium hydroxide, the
reaction was extracted with 3 x 30 mL of chloroform. The combined organic extracts were dried with sodium
sulfate, the solvent was removed under reduced pressure, and the residue was chromatographed (2%
methanol, 0.1% ammonia in chloroform on silica gel) to obtain the fitle compound (0.743 g, 82%).

45 The physical constants for these dihydropyridine examples as well as a number of additional repre-

sentative compounds of the present invention are presented below in Table 1.
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Evaporation of the filtrate afforded the product (0.418 g, 95%yi el d)
DC.1.MS. 240 [M+ H]. Exanple 17 é? %yl

4- (2, 3-Di chl orophenyl ) -5, 5-di oxo- 10~ 4871696 Bl hyl - 1, 4, 10, 11-t et r ahydr opyr
ido[3,2-b][1 ,5]- benzothi azepi ne- 3-carboxyl ate A sol ution of

1, 1-di oxo-5-N-fornyl -2, 3,4, 5-tetrahydro-[ 1, 5Jbenzot hi azepi n- 3-one (0.410 g,
1.71 mmol e) 45 from Exanple 16, 2, 3-dichl oroReyzal deigdee R o 1.71

mol e) and et hyl 3-ami nocrotonate (0.239 0.4 & ¥F08d Bk bdh & ¢ pf et hanol
was heated to reflux for 18 hours. The S9!l VRRIS QENWRE TR/ reduced
pressuresand the residue was chromat ographed (silica gel, 1:1 hexane: et hyl
acetate) to obtain the product as an oil (0.75 g, 86%yield). The product
was recrystallized fromchloroformether. 50 55 EP 0 462 696 Bi Exanple
18 2- Hydroxyet hyl 4-t-Butyl oxycarbonyl-9- (2, 3-dichl orophenyl)-

, 1-di oxo- Sa- hydroxy- 2, 3, 4,5, 5a, 6,9, 9a*oct ahydr o- 7- not hyl pyri do- f2. 2- Jr

- 1.4t hl &ZeRi ne- B-ear bexvcate 10 AZr xture of

4-N-(t-butyl oxycarbonyl)-1, 1-di oxo- 2, 3425, $74 JxQIyd s R 43 PMEzepi ne-6-0
ne (9.06g, 34.5 mmole) from Exanple 6, Y 3-HirehPor wlien zap dehyde (6. 03 g,
34.5 mmol e) and 2- hydroxyet hyl 3- am nécrotonate (5.00 g, 34.5 mmol e) was
heated to reflux in 200 nL of ethanol for 24 hours. The ethanol was renpved
under refflced pressure and the residue was heated in refluxing toluene for
2 hours. After cooling a precipitate was figtered to giveeg. 75 g of the
title conpound. Evaporation of the filtratedand i 5 chromaffography (2.5:1,

et hyl . acet at e: hexane) produced 3.78 g of preoduct. Exanpl efl9 2- Acet oxyet hyl

9-\273- Dpghl or ophen§ﬂ| ) -1, 1- disoxo- 2, 3, 4, 5, 6@ hexahydr o- 7- flet hyl pyri do[ 2, 3-f
1[1,4j thiazepine-8-320 carbpxylate 2-Hydrgxyet hyl o

4-t-butyl oxycar bony&- 9-(2, 3-@&chlarophenyl )& ,1 x5

- di oxo- 5a- hydr oxy- 283, 4, 6, 9®a- oc- @0 By Do 1n g e Yo

t ahydr o- 7- net hyl pyr$ do[ 2, ] t hi azepi fRO® eal Qe bﬁngv}eo g, 0.97
mol e) feom Exanpl e3|18, wgs ¢SSl ved w5 i & Mg Bl of acetic
anhydride, and stirijed f &2 houZr Th@ 3ol4RT L URFELIEL U under
reduced pressure, d t heyt es was g o r SRR S BN RFLREN G, acet at e
and cooled to 0 % after i chy he nmE& urevwWeE SSARY Bt wWotthUgaseous
HQl ., After 90 niButBs, t@rleact idon was poured into 30 ni of 4H NaOH The
ethyl acé&ate | ergmas separ P dried with brine, and the aqueous

| ayer was extrac edith 2 x 30 nL &f chl o%oﬁ‘gmi m%m d;grgani C

extracts were driedsw th sodium sulfate an g\@ggﬁ £ 58 ﬁresi due was
chr omat ogr aphed (29%ret hanol , 0. 1% ammore'a @ # e eoe of ®wre o8 Bica 30 gel) to
gi ve themproduct asga white solid (0.351 g, 89%yield). Exanple 20

)

3 5
v 2 4
Yot 2
98y 08 08s & @
%0 o mBRamilndfinnts o
Lal
™
o
£
[,
45 [
2 00 _O0 O
~0 NLOLOK of % 2 P
ot O0O0OKOMNO 400 o b
g# ~ed Q4 O Ordrdxy ~y 5
$§8 25383 c sgel 4
2D TUARTAT P ©o00o0 0
MY TURTET mmawd Hod B
50 v TRETITBTYI5T74 |§
8 MAEMEMUUEmMaULEME 0
OIS RS SES S BENES S0BEY|
(7] NN QANDQNANNQNNNMNN L
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2- Acet'oxyet hyl 9- (2, 3- Di chl or ophenyl ) - 4, 7- di net hyl -

-di oxo- 2, 3, 4,5, 6, 9- hexahydro-pyridg[2, 3-f][1,.4]- 35

t hi azepi ne- 8- car boxyl ate A m xt uregép@zéépaxyet hyl

9- (2, 3-di chl orophenyl) -1, 1-di oxo- 2, 3, 4, 5, 6, 9- hexahydr o- 7- et hyl - pyri do[ 2, 3-
f1J1, 4]t hi azepi ne- 8- carboxyl ate (0.880 g, 1.69 mmle) from Exanple 19, and
1 nmL of 38% aqueous fornal dehyde sol utlon I n %0 i of gcetonigrile was
treated with sodi um cyanonrohyq ol TR Qﬁg)f@ﬂ PEEEF. After
stirring for 1 hour, 5 ntRof aaezuggamg "’tmb"r eacti on was
stirredsfor another 2 hourE Aff‘é‘l“tﬁ‘é"adm't‘f*d?f‘ﬁf"&ﬁ”rﬁ_"ﬁf*'i’\ﬂter and

adj ustnent of the pHto 9 with 6N sodi um hydroxide, the reaction was
extracted with 3 x 30 nL o#_chloroform The conbined organic extracts were
dried with sodi um sul f at e,’EEhe gagenﬂmggammmm,cmged pressure,
and the residue was chrondt&grafcti (207 Mt RRMT ¥ YO IHUMRARE in

chlorof rmon silica gel) zo obtain the title conpound (0.743 g, 82% . 45
The physical constants for these di h)bdropyrl di ne exanpl S vveII as a
nunber of additional rgpre- sentative conpougts of the p&‘ i nvention

-

are presented bel ow i ngTable 1. 50 5@ 12 gP 0 462 696-513'9 mN r
-UTN. 1 0 DC S NFCEN N 8 o 4NI-E§g) Ao ' -1 5
U 10 O * n evi mw§0§ V0w 0 @adn nakunbhaahal,K - - 20
A 0 S9r =dadngHReddssagscsas
t3t. It F a sag g ARG S oRARRARRRRRRET 25
AP A— W
~~~~~~~~~~~~~~ S 8% J SRES- r- 9m
85 1 HB 53@4#‘%3‘%?%&6'9% ERRRHEN
T JESNPUNSIUNRIN U NN | 40 "
b
F!F‘Hdﬂﬂlﬂﬁﬁovﬂﬂ
» RIS
&l 11 ] IE HSL‘L
paaereebbitessl
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Table 2, below, sets forth inhibition of nitrendipine binding as well as inhibition of calcium dependent
smooth muscle contractlon in terms of percent mhlbltlon, for a number of representative compounds of the

present invention.
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qgto +4.4inat 0~~~4 .4 . r4.4NO. 4010.. .. e

t S~~~ c Cl ci No.in 0 O
io~~  ~ t.. EPodbatpept in V25

At 4 4-4 r4 20 43 50 45 em
55 18 EP 0 462 696 BE C 0 5

#4 10 T as 35 40
10 45~ s %8 o 2 S
T r 20 S e 238 ~ % -. 25
a 4mbi ;30 35 40 The assay for |3'E| bi ti or® of n®t e ;ﬁ'ng binding is

»

performed using the follow ng p edure: FBmaIe,«-&\&' #d white rabbits
(1-2 kg) are sacrificed by cervigil disl Q’EIO b-&@d eﬂ@art is so

i medi atel y renoved, cleaned and chopped §gto sm&hﬁ&caﬁ The tissue is
honogeni zed in 5 x voI ume of 0.05M Hepes buffer, pH 7.4. The honpgenate is
centrifwged at 4000 x g for 10 m nutes, and the supernatant is
recentrifuged at 42,000 x g for 90 m nut:es. e resulting menbrane pell et
is resuspended (0.7 m-g weight) in O. OQ\/I Heg)gs pH 7.4 and stored at - 70
| Cuntil used. Each tube of theﬁbl ndi ngy as contai ns 31-1nitrendi pi ne
(0.05-0.50n1V), buffer, nenb anega.(o 10"?71) nd test conpound in a total

volume & of 1.0 nl. After m At es atcé} @ﬂthe bound nitrendipine is
separated from the unbound flm Eratioeng
Qa cnn
— o
20 g .
« 22 F B
< ae 2 5
25 2 . _
o EE
U £ EETEEIid
® EEREE R
c £ $EEEEER
T 1iE§ s
[>] g -l
§ 8349358y
35 = Z_N N N N
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5 & §EEEEEE
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Whatman G-/ C filters. After rinsing, the filters are dried and counted in a:
liquid scintillation counter. Non-specific binding of 31--nitrendipine
(that anount bound in the presence FP @48%8%6 B, apel | ed ni trendi pine) Is
subtracted fromthe total bound to obtain specifically bound radi ol abel ed
nitrendi pi ne. The 19 EP 0 462 696 Bl anmount of specifically bound
nitrendi pine in the presence of a test conpound is conpared tp that anmount
bound in the absence of a conpound. A percent displacenment (& inhibition)
can then be obtained. The test for inhibition of calcium dep&dent snooth
nuscl e cogitraction is determined according to the followi ng #ocedure: 5
The trachea and the aorta from dogs sacrificed by excegs KCl snjection are
stored overnight at 4 'IC in oxygenated Krebs-Hensel ei k¥uffef. Tracheal
rings, one cartilage segnment wide (5-10 nm, are cut S& tin@fromthe
bronchial end. Rings of aorta tissue of the same wi dthe& e alSo prepared.
After cuffing the cartilage, the trachealis nuscle tisgee andthe aorta

ti ssue are suspended in oxygenated Krebs-Henseleit buffer at @7, Cin a 25
m tissue bath. After a'60-mnute equilibration period, the tfssues are
chal l enged with 1o 10 uM carbachol. After 5 mnutes, the tissues are rinsed
and allowed to rest 50 minges. The tgf'ssues are then challenged with 50 nm
KCl and, "fter 30 nminutes, @ he contradyions are quantitated. The tissues
are then rinsed and reequi f§ brated for $50 menutes. Test conpqunds are then
added for 10 mnutes, and te tis /s re({;uallenged with 50 /M KCl. After
30, mnutes, the contragtiomis recor used to deterninthe %

i nh#BI t qp of control. @l5 The perc nhi bi ti on ofy snoot® nuscl e
contraction is cal cul aiged fgf om regmon before anggaftersdrug
treatment. . peak regpon 20 %in igiti Qh - 100 - 100

after drug treatnent .pQeak
is assigned to the con%oun
o]

espons drug treatnp 25 & A rating

he per cent githhi biTi on obtai ned.
&~ ~Ccodks 35

CH2 or together & and Z forma

ai ght or branch@d chain
h g
o«

Clainms 1l..sA conpound th
r) H Rs& 40
phenyl ring; R is hydroge
al kyl, trifluoronethyl or

N
80

M
&8
35
L o
© «85 &
i
§ ¥
@ | o o

The assay for inhibition of nitrendipine binding is performed using the following procedure:
Femnale, New Zealand white rabbits (1-2 kg) are sacrificed by cervical dislocation, and the heart is
s0 immediately removed, cleaned and chopped into small pieces. The tissue is homogenized in 5 x volume of
0.05M Hepes buffer, pH 7.4. The homogenate is centrifuged at 4000 x g for 10 minutes, and the
supernatant is recentrifuged at 42,000 x g for 90 minutes. The resulting membrane pellet is resuspended
(0.7 ml/g weight) in 0. 05M Hepes, pH 7.4 and stored at - 70 * C until used. Each tube of the binding assay
contains 3H-nitrendipine (0.05-0.50nM), buffer, membranes (0.10 mi), and test compound in a total volume
s5 of 1.0 ml. After 90 minutes at 4°C, the bound nitrendipine is separated from the unbound by filtration on
Whatman GF/C filters. After rinsing, the filters are dried and counted in a liquid scintillation counter.
Non-specific binding of 3H-nitrendipine (that amount bound in the presence of excess uniabelied
nitrendipine) is subtracted from the fotal bound to obtain specifically bound radiolabeled nitrendipine. The
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R2 is Cl1-Cs straight or branched chain alkyl, substituted al kyl, benzyl,
3-piperidyl, Nsubstituted 3- 45 EFP0 A63 bsk/B1 Or N-substituted
2-pyrrolidinyl methylene; - wherein said N-substituted 3-piperidyl and said
N-substituted 2-pyrrolidinyl nethylene are substi- tuted with Ca Cs
st rai ght or anmuatna Ispatificémiboune| nitsehdigine ib atrezyrésencami adesit dorspobrst is cerbracbdad khat anaunt
subst i t ut edbannd in ti@lab&meapflacempountl.léaprosehiodisplacement feainbiticoksan then by bidsined.
hydroxy, hal ogbmtestfor iphilsifion of calgiss gepgmdent mﬁmusdamaﬁikmk)de@ﬂﬂimdimo the
RF is 2-pyfol pregegwari dyl , 2-thienyl, 3-thienyl, 2,1, 3-benzoxadi azoly
2,1, 3 berfzt hi P HachP ?“dd'r‘e %"tﬁbi’f"ﬂt"ﬂ@%ﬂ”ﬁﬁ%’n‘;ﬂl °’W§ﬁé§°¥3§"ﬁ°‘§&?@ %"lﬁﬁ's‘t"?ff“a'ﬂtéél" é in
phenyl is s%%ﬁ"?‘?‘t’.l s-Hensgl b @E’Peﬁﬁ es e gariipgersogr) ?ﬂtU érﬁsmd’mbg"es"t”*r%ﬁ%t
or branched"‘t!“héﬂe brogehi 'I"n ys“"c a‘i’TB sa’@%r"‘%‘h prepar ?’ ,
ts

F"’ts 7
?Ir T :c FSL?SE&? iy 3%achol fier 5 mlﬁ%es %sdg%(gg rUtsee ‘;% Miﬁﬁ?ﬁﬁ?

chai n al Ry1 ool RTCHR f 1 3h! Lt s rn é}d |
acetyl. ¢ éibﬁi?r .Eéa/gg@r e %ﬁr%%s M‘ft%s&.El q de:f;fo 33:2 |
trifl uoromaﬁ.,grygj inhi #J%;f&%,ar grﬁt or ‘branched chai n a kyI edand usedltﬂgit;e/r,mme
and sai d;substrhd pdr&sit Rhikididn df %mSMlbﬁiléJléJ&oﬂgac%nt IQ cﬁéﬂld?éa frdﬁH r@&d@b@e dat before and after
o 4drug treatment. - - - - - - - - 7T Lo oo oo oo T L e 4 ..... | d.

- [ ; - EP 0 462 696 Bl anount of S ecrflcal ly
bound )ntrendr pi ne in the presence of a test onpeMideigansonpaled to that

amount beund in the abaenaritich SQEPOLINdo A nt (or
i nhi bition) can then be obtained. The test fo etnr t “ “ I | ci um
dependent snmooth nuscle contraction is detern R&G % ‘c“c?r 6]t he

fol |l ow ng procedure 5 - The trachea and-the aorta from dogs sacrificed
by excess KC ljectlon are stored overnight at 4 M C in oxygenated '
Kr ebs Heffsel EIAtr lﬂﬁfsfaéf'g"e‘h‘%@ﬁ@%‘I‘M"?‘#f&?e"dtﬁ‘ﬂép‘@aﬁ“t ?EI“’SQH"WQHB%’?P'"% de (5-10

, are cu ‘Zrtartlng fromthe bronchial end. Rings of aorta tissue of the
same wi dt h $PIS;) so prepared. After cuffing the cartilage, the trachealis
nmusche tlss n ssue are suspended in oxygenated
Kr ebs- Heps At% %ﬁ?%‘e(’ﬁg{;owé ina 25 m tissue bath. After a 60-m nute
equi li brat | on period, the tissues are challernged with 10 10 uM car bachol .
After 5 ninutes, the tissues are rinseg. aB |l owed to rest 50 m nutes. The

tissues are then chall enged with 50 d, after 30 m nutes, the
contractions are quantitated. The tig -
reequiligrated for 50 m nutes. Test{corrpo nds fre then added for 10 :
m nutes, and the tissue is rechalley nmvi KCl . After 30 m nutes,

Qfsnsed and

the coptraction is recorded and use det ¥ m N@st he % i nhi bition of
controf. 15 The percent i nhi bi tAgon of sitboth nuscle contraction is
cal cul ated fromresponse data before and after -drug treatnent. peak
response420 % inhibition - 100 - 100 : after dumm

treat nent bef (‘M"Efedr uzq tr eat nent
are CHa or together Y and Z form a phenyl ring;

R1 is hydrogen, amino, C1-Cg straight or branched chain alkyl, trifluoromethyl or alkoxymethyl;
Rz is C1-Cq straight or branched chain alkyl, substituted alkyl, benzyl, 3-piperidyl, N-substituted 3-
45 piperidyl or N-substituted 2-pyrrolidinyl methylene;
- wherein said N-substituted 3-piperidyl and said N-substituted 2-pyrrolidinyl methylene are substi-
tuted with C,-Cs siraight or branched chain alkyl or benzyl, and said substituted alkyl is substituted with
Ci-Ce alkoxy, alkanoyloxy, aralkanoyloxy, aroyloxy, hydroxy, halogen, p-tosyloxy, mesyloxy, amino,
carboalkoxy or NRsRs;
50 Ra is 2-pyridyl, 3-pyridyl, 2-thienyl, 3-thienyl, 2,1,3-benzoxadiazolyl, 2,1,3 benzthiadiazolyl or
substituted phenyl;
wherein said substituted phenyl is substituted at any of positions 2-8 with hydrogen, C,-Cs straight
or branched chain alkyl, Ci-Cs alkoxy, cyano, carboalkoxy, Ci1-Cs alkylthio, difluoromethoxy,
difluoromethylthio, C:-Cg alkylsulfonyl, haiogen, nitro or trifluoromethyl;
55 R¢ is hydrogen, Ci-Cg straight or branched chain alkyl, C3-C; cycloalkyl, aryl, benzyl, substituted
benzyl, formyl, acety!, t-butyloxy carbonyl, propionyl, substituted alky! or RzCH2C=0;
wherein said substituted benzyl is substituted with halogen, trifluoromethyl, Ci-Cs strarght or
branched chain alkyl or Ci-Cg alkoxy, and said substituted alky! is substituted with amino, dialky!
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25 * Arating is assigned to the conpound dependi ng upon the percent
i nhibition obtained. Clains 1. A con‘gound of the formula 30 QO R3 y -e J\CO

R 35 96 Rt R Re 1 40
where Y and Z are CH2 or together Y and Z fornta phenyl rlng, Rl is

hydr ogen, ) i or
al koxymet i@t spgélf‘c:%? .%E.Fﬂ%énl}ﬁé‘& @dﬁwd Eci H% tP.QEE‘JnlBM-g

al kyl, benzyﬁ\e 1ot Rr ﬂﬁfoittSW ’cal%rﬁ ‘dbp%Hl b th'?musé contrac’aEH ﬂ%ﬁtbmf ed QEoordmg to the

N—substltuagdm@p@&ﬁmgl|d|nyI met hyl ene; wherein said N-substituted
3- pi pergdyl adrasita@nd\ths u&atf&otntaogsisa%nﬂeyd byOéxcsbs IKE| injg&tiom yire @fdRsd dénight @64 4C in
tuted W t hoxfgenatédOkrstisrHhglblt borer. iRl frigs cdna icittiladekepgment wide (5210l mm)aard ctastasting
subst i t ut @@maidn \brontitial Sud) SRings Udf adrtatidstie O th&@amé laaitly areadidooprapated X Hiter cutting the
ar al kanoy|certilage, sheaxabimslis, misgld tiesuy ,and thb @opEaNtissid- dr@ Sushb@wdgd inroeygphatedyKretarHenss)eit
car boal kobyffeyiat 3TRR4N a BDmI tissue bath. Ater a §0-Rinpty equiliptationFperiad: thel Yissuesiarg thallengdd with
3- t hi ensl ,102.M cebaghah Afterafininutes. e, tissued a@ rinsadzantl iatiowisd toorest 150 gninutsg hBhe i tissupe e
phenyl ; wHeeancshaflengets itk 58 M KGH asd, afiRicpy minpites, Solpontraptione are Auankiatpd.ofhe tigsips prens
2-6 with Hiearisepsnand cgequilibrajed: for l??tt“"‘d’ies -phegtrromeetngsarp rtheg | akgad forC]Q. misutas, japg o
cyano, cariB¥alissashyllengad with 5@ m KGlH)gr 30 minytesoing AentraRiRe is regPrHpd A9 YpRSk ) 9?“?’?‘1‘!"8
Cl ClJaIR'Sﬂétﬂhibt? of coprg) o nitro or trifluoroneth
yar ogef,  CTRePoE i B s PRI PHin ' GHI oM RO 5 T s
benzyl, sBOESETPRY benzyl, formyl, acetyl, t-butyloxy carbonyl, propionyl,
substituted al kyl or R7 CH2 C = 0; wherein said substituted benzyl IS

dgi%ltuted wi th hal ogen, trifluoronmethyl, €1 Cu stralght branched
ch apkyl or C1 -Cu and, sai ubs | 3B D _ ubstituted
with am no, di al kyl bai"l’(‘%%" 108 CLO% ' nse 1 amino, C1-CB
al koxy, hydroxy or hal ogen; R5 and Rr ar e t betsacmru!rtrdﬂfﬂfeet nt and are
hydrogen, G -CB straight or branched chai n~al kyl, C3- C7 cytl oal kyl,
phenyl, benzyl, phenethyl or R5 and R6 together are a heterocyclic ring
sel ect ed fr Omdtdiyﬁs gésighigll 16 @d ToMpdufiidedbndig Pdnl the PorcentMhibitioh bistaia, nor phol i no,
t hi onor phol i no, piperazino or an N-substi- 5 tuted derivative of said
het er ocyclGamsi ngs; wherein said N-substituted heterocyclic ring is
substituted with hydrogen, Cl-Cs straight or branched chain al kyl, benzyl,
benzhydryll; Hlkempeundxnf theddsoulat ut ed phenyl ;

30

Q- o R

O [ .

-8 COOR,
35

where
Y and Z are CHz or together Y and Z form a phenyl ring;
R: is hydrogen, amino, C1-Cs straight or branched chain alkyl, trifluoromethyi or alkoxymethyl;
Rz is C1-Cg straight or branched chain alkyl, substituted alkyl, benzyl, 3-piperidyl, N-substituted 3-
45 piperidyl or N-substituted 2-pyrrolidinyl methylens;
wherein said N-substituted 3-piperidyl and said N-substituted 2-pyrrolidinyl methylene are substi-
tuted with C,-Cs straight or branched chain alkyl or benzyl, and said substituted alkyl is substituted with -
Ci-Cs alkoxy, alkanoyloxy, aralkanoyloxy, aroyloxy, hydroxy, halogen, p-tosyloxy, mesyloxy, amino,
carboalkoxy or NRsRs;
50 Rs is 2-pyridyl, 3-pyridyl, 2-thienyl, 3-thienyl, 2,1,3-benzoxadiazolyl, 2,1,3 benzthiadiazolyl or
substituted phenyl;
wherein said substituted phenyl is substituted at any of positions 2-6 with hydrogen, C1-Cg straight
or branched chain alkyl, Ci-Cs alkoxy, cyano, carboalkoxy, Ci-Cs alkylthio, difluoromethoxy,
difluoromethylthio, C1-Cg alkylsulfonyl, halogen, nitro or trifluoromethyl;
§5 R4 is hydrogen, C1-Cs straight or branched chain alkyl, Cs-C7 cycloalkyl, aryl, benzyl, substituted
benzyl, formyi, acetyl, t-butyloxy carbonyl, propionyl, substituted alkyl or R,CH2C=0;
wherein said substituted benzyl is substituted with halogen, trifluoromethyl, Ci-Cs straight or
branched chain alkyl or Ci-Cz alkoxy, and said substituted alkyl is substituted with amino, dialkyl
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vihereirn said substituted phenyl is substituted with hydrogen, C -C8
strai ght or branched chain al kyl, hal ogen, nitro or
trifluoronethyl; 10 R7 is qu(%zaé?g kyI am no, C -CB al koxy,
hydroxy or hal ogen; and optical antipodes or pharnaceutically acceptable

salts thereof. B'% Wﬂ{:‘qyd%( Gl m1l wherein R is nethyl; 15 R2
is ethyl or subsp idth@?{E Pt Qb mwa% hjdidgehl dpieg Rirdight %rénﬁheh%ﬂinpﬂﬁn ,C-
C -Cs straightg, %cl DERAR, SR, ety or FOBRE KL togbthdr B a hdterbuybitd! i BeIadiea0R
or R7CH2C = Oihedgt6uprbondistinglbi shsbridind) pyrolidifo, GorEASIHS) Chisthortoirio]Thigerdzfb &F b -shits@m
t he group consited denigatiaf of Said Hatdrddydlie Aiggst - N- met hyl ani no) et hyl

9- (2, 3-di chl or opery kaid ,N-sustituted- Retalocyclio, fingOis Nsalslifuyed r With 7 hyuighy | G1-Cs  straight or
pyri do[ 2, 3- f ] [bianchéli chdn alikyk penayl-tBnzhgdril ophghyhbdrespbsitituted phenyl;

2- (N-benzyl - N- nevtiwydinasaich subetitiigd phenyl is substituted with hydrogen, Ci-Cs straight or branched chain
9- (2, 3- di chl oralkph@nSel akoxy, Falaglemwitra pt wifluoomethplx o- 2, 3, 4, 5, 6, 9- 25

hexahydr epyr i do[ B, ig ahing, dialkyl-amino e atkoxyghudepenhalogane; c. Et hyl

9- (2, 3-di chl or op¥d 9ptcplantippdes; op pigrmeacgutigally acceptable salts thereof.

5, 6, 9-hexah dro-7- rreth | -pyrido[2,3-fJ[I|, 4] thiazepi ne- 8-carboxylate; d.
Et hyl The compoun ofclaum 1 wherein’

9- (2, 3- dlchlofh 9 Rgo 4-ethyl-2,3,4,5,6, 9- hexahydro 7- et hyl - pyr
ido-[2,37%[1, @ arboxylate 30 Et hy

-9f I( -Z[E gi _Chlt (r)“ :s o Mraﬁc%e c}ggiﬁglfq% behzyl Myl Q-btr}!yelxghélgonol%yr ! do[ 2,3
4, 7-dj met hy-1, 3 4 5 6, 9 hexahydro 9-(2,3,4,5, 8- pent af | uor ophenyl)
-p Tdo ,f 2, 3- 1 4]th|azep|ne 8- carboxyl ate; g. Ethyl

1,1- d' OXO 23.3 Tﬂe &n@o&d@&ﬁﬂwgeﬁddWEYEr %&oasnﬁméoﬁ 8- pent af | uor ophenyl) - py
rido[2,3-f] (1, 4]2-(NBenzyl-N-methylathié)aii RLB.8-diensashBR [12didRe-2,8,4,5,8,9-hBikahytro-7-methyl-
1, 1-di oxo- et hyI pﬁmazg-ﬂﬁ.@thaz%ﬁs%yfﬁéﬁlatz— met hyl - 9- (3-ni trophenyl ) -pyrido[ 2,3
-f]11[ 1,4} thiazepi naBbenzyi-NanetlyRin@pjethyl 2- PA@BtdXigRpHBYYI)-4,7-dimethyi-1,1-diox0-2,3,4,5,6,9-
9- (2, 3- diechl or opéxenygilopyridolZ,3-dlj1pthiaydpind--tardoxgiiler 2, 3, 4, 5, 6, 9- hexahydr o- pyri do]
2 f1- [1,4]tbiEepi@Ekdidhioahinylky.fi-dios-2,34 5_,6,9_-hexahyo;lro-7-ﬂ\eﬁi(lmﬁdn;ﬂ.$ﬂ(yﬁmhydpine-

9 3-di chl or opbaboxyiate:4, 7- di et hyl - 1, 1- di oxo- 2, 3, 4, 5, 6, 9- hexahydr opyri do[ 2
1- [1 ,4]thtlaZdy nes-dichiotgphepyilat, edioxng-4-othyi-2,3,4,56.¢-hoxpbydiotyematiyl-pyitnk2 3¢ 1haH
4-( 2,3, dIChlorO@h@W wﬂfbwmerrethl-lldlox0234569-

hexahydr &oyr i do 91#!6@!2@&!169@4@ ‘&'H?MWP&?@‘W“ hexahyd"°PY"d°[2 SAH1.4}
2- (N: benzyl - l“&‘ﬁt"ﬁ Py 2 3-di chl or opheny 62

1,1, - di oxo- 2, 3,4 Ehy 9»714@'595% dr"é?"f’f 3458: 9'"9"ahyd'°'¥@13+1;5| Pﬁ??'l“afaf’?"@ pfidor [231F

o zzgpgrﬁh?ofﬁghgif b

d
1-
11
(2
, 3-
-(2,
,3-f

hexahydr 8pyri do g .&%ﬁ Wy e%h%éafn{?é’&‘-'m%ﬁwémtrJéﬂgny&%ﬁ%té%[PI}
claim1 selecte :aLin?\ _&cgrgoxg UP conststl
N i. 2-Acetoxyethyl 9-(2,3-dichlorophenyl)-4,7-dimethyl-1,1-dioxo-2,3,4,5,6,9-hexahydro-pyrido[2,3-f}-
: [1,4]thiazepine-8-carboxylate;
40 j. 2-Pivaloyloxyethyl 9-(2,3-dichlorophenyl)-4,7-dimsethyl-1,1-diox0-2,3,4,5,6,9-hexahydropyrido[2,3-f]-
[1.4]thiazepine-8-carboxylate;
k. 2-(N,N-dibenzylamino)ethyl 4-(2,3,dichlorophenyl)-4,7-dimethyl-1,1-diox0-2,3,4,5,6,9-
hexahydropyrido[2,3-f][1,4]thiazepine-8-carboxylate;
l. 2«(N-benzyl-N-methylamino)ethyl 4-(2,3-dichlorophenyl)-4-sthyl- 1,1,-dioxo-2,3,4,5,6,9-hexahydro-7-
45 methyl-pyrido[2,3-f][1,4] thiazepine-8-carboxylate; and
m. {N-benzyl-2-pyrolidinyl)methyl 9-(2,3-dichlorophenyl)-4,7-dimethyl-1,1-diox0-2,3,4,5,6,9-
hexahydropyrido[2,3-f][1,4]-thiazepine-8-carboxylate.

4. The compound of claim 1 selected from the group consisting of

50 a. Ethyl 4-(2,3-dichlorophenyl)-5,5-dioxo-10-formyl-2-methyl-1,4,10,11-tetrahydropyrido-[3,2-b] [1,5]-
: benzothiazepine-3-carboxylate;
b. Ethyl 4-~(2,3-dichlorophenyl)-2,10-dimethyl-5,5-dioxo-1,4,10,11-tetrahydropyrido[3,2-b]  [1,5)-
benzothiazepine-3-carboxylate;
c. 2-(N-benzyl-N-methylamino)ethyl 4-(2,3-dichlorophenyl)-2,10-dimethyl-5,5-dioxo-1,4,10,11-
56 tetrahydropyrido[3,2-b] [1,5)-benzothiazepine-3-carboxylate. -

. 5. A pharmaceutical composition comprising as an active ingredient an effective amount of a compound of
~any one of claims 1 to 4 and a suitable pharmaceutical carrier.
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50 : a. Ethyl
4- (2, 3-di chl orophenyl) -5, 5-di oxo- 10- -2-nmethyl-1,4,10, 11-tetrahydropyr
i do-13,2-b] [1,5]- benzothi azepi nég%agéggéﬁéf ate; b. Ethyl
4- (2, 3-di chl orophenyl)-2,1 0-di net hyl -5, 5-di oxo-1, 4, 10, 11
- t et r ahy drgd pX rohddeds Jor’syRthesiAng 1R confpBlaAk R 8RPH Wims §3 S Whid 'ané Z are CHe,
2- (N-benzyl - Nnipaliththeddgeetet hyl 4- (2, 3-di chl orophenyl )-2,1
0- di met hyl - 5, & efting cstéhineldillydiochite with di-t-butyl lcArBdh@ 6 PyodiicdOtis3 N3t:dutyldxylcar-
, 5} benzot hi azaphycystarfing; DOXyl ate. 5. A pharnmaceuti cal conposition
conpri skng as mkedifg saittbis RGHALHoBRdarbalyl)eldtddlid with NaBBELIO tproaliceaN-(-butatytetbonfl)- any
one of cl ai ns Zantiw-sthaagthion sui t abl e pharmaceutical carrier. 21
J PilLIY 111 le. reachig ddldl N-(t-butyiciydarbdyh-2aHdo@han. thidl pitho egichiprdhgpdrinstpniprbdise 2 ng
t he conpound diiteramagiate phioreffydrin ciithedomuit 0 3 in which Y and Z are CH2,
conprising the steps of: a. treating cystam ne di hydrochloride with
di -t-bu®yl dicarbonate to produce bis N (ig- butyl oxycar- bonyl)-cystamne; 5
b. treating said bis N (t-butyloxy-carb I')\cystam ne with NaBH4 to
produce N-(t-butyl oxycarbonyl)- 2-am no{et han Hol ; c. reacting said
I
mu

N- (t-butyl oxycar bonyl ) -2-am noet hane t hi wift h epi chl orohydrin to produce

an internedi ate chlorohydrin of the fornulNd l’éS
J € 20 d. cyclizing said interngedi a? chl orohydrin through an
epoxi de of the formula 25 30 to prodtbe pazopi nol of the fornmula 35 CH

AO_ e. oxidizing said thiazepinol with mchl oroperoxybenzoic acid to
produce 1, 1-di oxo-thiazepinol; f. further oxidizing said
1, \l‘ﬁ 00~ t hi a7 Ry saM‘irftJPmJﬂ?@é‘hloHﬁ?&ﬁ HrougR aPEgeLUES i formula
1, 1- di oxo-t hi azepi none 45 of the formula a 0 50~~~~~~~~~~~ 55 ¢g
reacting said 1, 1-di oxothi azopi none with
substituted 3- am noacryl ate derivative
I 111111 11211 12121 @'

25

n Re-substituted al dehyde ahd a

‘Hiforrmla 22
Y .

30
to produce a thiazepinol of the formula

B O
- N

e. oxidizing said thiazepinol with m-chioroperoxybenzoic acid to produce 1,1-dioxo-thiazepinol;
f. further oxidizing said 1,1-dioxo-thiazepino! with Jones reagent to produce a 1,1-dioxo-thiazepinone
45 of the formula

g. reacting said 1,1-dioxothiazepinone with an Rs-substituted aldehyde and a substituted 3-

55

aminoacrylate derivative of the formula
* [+ L M -] *



EP 0 462 696 Bl 5~~~~~~~~~~ 12N | Ut where R, R2 and Re are as defined in
claiml1, to produce a dlhydropyr|d|E§ ‘&ﬁé£§ formula 10 o 0O R3 O

@ R 2 R3and R4 are as
defined in claiml. 7. A process for synthe3|2|ng t he conpound of any one
of claims 1, 2 or 4 in which Y and Z together form a phenyl ring,
conprising the steps of: 25 a. reacti a benzot hi azopi none of the
formula 30 C=0 35 wher e
R4 is as defined in claiml, wi th NaBH4, m per oxybenzoi ¢ acid and
Jones reagent to produce a 1, 1-di oxo-benzothi azopenone of the fornula 40 45
R where R4 is as defined in. cIa|n11 ang acting said
1, 1- di oxo- benzot hi azepenone with an Re- substit ut ed al dehyde and a
substituted 3- 50 am noacryl ate derivative of the fornula 55 EP O
462 696 Bl 5 where Ri1, Rz and Rs are as defined in claim 1, to produce a dihydropyridine of the form@R2 HN
R where™Rl, R2 and R3 are as defined in claim1, to produce a
di hydropyri di ne of the fornmula 15 0 (44 R2
0 R4 H 20 where R, R2, Re a Pas n&re fis defined in claiml. 8 A
conpound of any one of clalns 1 to s. i on of claimb5, for use
in treatlng car di ovascul ar ' ord \dlﬂﬂ hypert ensi on

il

i schemi a® angi na, congestlve heart f ur. Ir ai ne, nyocardi al
infarction, stroke, hypersensitivity,nal M7 2R/hma, dysnenorr hea,
esophageal spasm gastrointestinal tility ulsorders gl aucoma, premature
lqEBL’Or urinary tract disorders. t ent anspr ~che

20
where Ry, Rz, Rsand R; are as defined in claim 1.

7. A process for synthesizing the compound of any one of claims 1 , 2 or 4 in which Y and Z fogether form
a phenyl ring, comprising the steps of:

25 a. reacting a benzothiazepinone of the formula
-
| g }o
o
30 r
Re
35 where R is as defined in claim 1, with NaBH,, m-chloroperoxybenzoic acid and Jones reégent to

produce a 1,1-dioxo-benzothiazepenone of the formula

v | AV

o0,

45 ..

where Ry is as defined in claim 1; and
b. reacting said 1,1-dioxo-benzothiazepenone with an Rs-substituted aldehyde and a substituted 3-
50 aminoacrylate derivative of the formula

55
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30 1. 'Verbindung der Fornel 36 _

-VOOOR2 4', L e H N4 wobei Y und Z
gleich CH2.sind oder Y und Z zusanﬁ%ﬂ4§?ﬁ%§1abhenyl ring bilden; 45

Rl gleich Wasserstoff, Am no, ger-adkettiges oder verzweigtketliges Cl -
Ce- Al kyl, Trifluornethyl oder Al koxynethyl ist; R2 geradketliges oder
verzwei gt kettiges Cl -Cs-Al kyl, substituiertes Al kyl, Benzyl, 3-Piperidyl,
N substituiertes 3-Piperidyl oder N-substit$iertes 2-Pyrrolidinyl nethylen
i st; wobei das N-substituierte 3-Piperidyl d das N-substituierte
2-Pyrrokidinyl nethylen mt geradketti- 50 @Ry1 oder verzwei gtketti gem Ci
- Cs-Al kyl oder Benzyl substituiert ist, d das substituierte Alkyl mt G
- CG Al koxy, Al kanoyl oxy, Aral kanoyl oHeN"“Ar®4l oxy, Hydroxy, Hal ogen,

p- Tosyl oxy, Mesyl oxy, Am no, Carboal koxy oder NNs Re substituiert ist; R3
gleich 2-Pyridyl, 3-Pyridyl, 2-Thienyl, 3-Thienyl, 2,1, 3-Benzoxadi dzolyl,
2,1, 3- Banzt hi awheteFd| Rd and ffe ereza defingd inickint & 4o Mrduieg 4 dinysiyopyrigiie of the formulayobei  das
substituierte Phenyl an jeder seiner Stellungen 2 bis 6 mt Wsserstoff,
gerad- oder verzweigtkettigem Cl - Ca-Al kyl, Cl - Ce-Al koxy, Cyano,

Car boal koxy, Cl1-Cs-Al kylthio, D fluarnme®iggy RsD fluornethylthio, Cl -

Ce- Al kyl sul fonyl, Hal ogen, Nitro dei udr met pyl substituiert ist; R4
gl ei ch Masserstoff. geradketti ge I ges Cl - CB-Akyl, C3
-Cr7-Cycl oal kyl, Aryl, 24 EP 0 362696 BR Berjzyl , "stbstituiertes Benzyl,
Fornyl, Acetyl, t-Butyl oxycarbonyl, [ bstituiertes Al kyl oder
R7CH2C =0 i st, wobei das substituiegtfe enzyE sub®ituiert ist mt Hal ogen,
Tr\H’T/uogonet hyl, geradketti gem odor rzwei gtkettigem C, - Cs-Al kyl oder C,
- Ca- Al koxy und das substituierte Alkyl mt Am no- D alkylam- 5 no,
G - CB- Al KOXYiwhefdHl! X s D6, aFdPdsQefiad s htuiert ist; RS und RS gleich
oder verschi eden sind und Wasserstoff, gerad- oder.verzweigtkeffiges G -
Cs- Al kyl ,8. CA comgadnddfGhp arekof klaimBl1ae ¥ lor a Esipdsifion oPtIgM S| 0l lise 5 FedtingctardioRscutrd
Rs zusasmnen aisdids, ilu@ing tyseriensioR Cidchiamia] @nbinal kehgestive hepciallubd, tmigraise, heyocdrdlial ppe
best ehend auinfafitigne strote, ypersepsitiviy, iatibrgyo astlivite, dirstdenorea, Bopbagseel Bpasim, gastrointestinal

Pi per azi no oulefilityadisocians/\¢laicdnst prematers fabor obeinary dactdiserdéret er ocycl i schen Ri nges;
10 wobei der N-substituierte heterocyclische Ring mt WAasserstoff,
garad- oddlateptanspiéhet ketti gem C, - Cs- Al kyl, Benzyl, Benzhydryl, Phenyl
oder su¥stituiertem Phenyl substituiert ist; wobel das substituierte Phenyl
‘mt Wasserlst Y¥bindugedasformelier ver zwei gt kettigem C, -Ca-A kyl, Cl1 -

Cs- Al koxy, Hal ogen, Nitro oder Trifluormethyl substituiert ist; R7 gleich
Am no, Dial kylam no, Cl1 -Ca- Al koxy, d—!y.damﬁ\é oder Hal ogen ist; und

. \ .

3 !,s’. COOR,

/

N N Ry

/ H

w© R,
wobei
Y und Z gleich CH: sind oder Y und Z zusammen einen Phenylring bilden;

45 R: gleich Wasserstoff, Amino, geradkettiges oder verzweigtkettiges Cy - Cg-Alkyl, Trifluormethyl

oder Alkoxymethyl ist;

Rz geradkettiges oder verzweigtkettiges Ci -Cs-Alkyl, substituiertes Alkyl, Benzyl, 3-Piperidyl, N-
substituiertes 3-Piperidyl oder N-substituiertes 2-Pyrrolidinylmethylen ist;

wobei das N-substituierte 3-Piperidyl und das N-substituierte 2-Pyrrolidinylmethylen mit geradketti-

50 gen oder verzweigtkettigem Ci - Cg-Alkyl oder Benzyl substituiert ist, und das substituierte Alkyl mit Cy
- Cg-Alkoxy, Alkanoyloxy, Aralkanoyloxy, Aroyloxy, Hydroxy, Halogen, p-Tosyloxy, Mesyloxy, Amino,
Carboalkoxy oder NRsRg substituiert ist;

Rs gleich 2-Pyridyl, 3-Pyridyl, 2-Thienyl, 3-Thienyl, 2,1,3-Benzoxadidzolyl, 2,1,3-Benzthiadiazolyl
oder substituiertes Phenyl ist;

55 wobei das substituierte Phenyl an jeder seiner Stellungen 2 bis 6 mit Wasserstoff, gerad- oder
verzweigtkettigem C; - Cg-Alkyl, C; - Cg-Alkoxy, Cyano, Carboalkoxy, Ci-Cg-Alkylthio, Difluormethoxy,
Difluormethylthio, C; - Cs-Alkylsulfonyl, Halogen, Nitro oder Trifluormethyl substituiert ist;

R: gleich Wasserstoff. geradkettiges oder verzweigtkettiges Cy - Ca-Alkyl, Ca -C7-Cycloalkyl, Aryl,

“ O O A



16 ’ optische Antipoden odor pharmazeutisch vertr~gliche Saize
davon. 2. Verbi ndung nach Anspruch 1 |n der R gleich Methyl ist; R2
gl eich Ethyl oder substituiertes Al Kyl 0 462,696 & Rs gl ei ch
substituiertes Phenyl ist; R4 gleich Wasserstoff, ger adkettiges odor

ver zwei gt ket tigg X ey |
R7TCH2C 0 Ist: ﬁﬁ %ﬁ“t"'ﬁ?"sﬁ]%m rodil Ay, gﬂ“’é‘a“b"a{%"y'%} ung %@%@Ansﬁ'rkﬂﬁ&l
ausgew hl't aus d»%beieﬂdép&lﬁ b AR5 sabdfied ist mit Halogen Trifluormethyl, geradkettlgem oder
2- (N-Benzyl - Fﬁ iGN D, € 10yl Vdérds, 3-CHIAKByQUN® BaY Bibstituibrtd A A% Amino3Didikytant 9
- hexahy drs0- 7- el d)):Cs-Alkuyl Bty ddek Hhidgeft biibiitagreies; N- 8- car boxyl at; b. _
2- (N-Benzyl - N- rrenehoﬂdam gheicheddbyersBhidddn Sindl uidhWassprbom \gejadJodér mzwe*gineﬁigea Ci~ d-0x
0- 2, 3, 4, 5, 6, 9-AlgERAhGGLCYRPYIKy, dRBE, Berdz)i] Bhenetiy! bitd aiaeRy uhd s cesainousty bisdn HaBrocycli-
C. schen Ring bilden. ausgew#hit aus der Gruppe besteshend aus Piperidino, Pyrrolidino, Morpholino,
Et hyl - 9- ( 2, 3- dhioibrphglitre Ripbrazinb, ollerchinen N-sub@ituibridn BeriVat idexteteyatydischem@Binges! - pyri do
[ 2, 3-f][ 18 4] t hi awabgii der Eesuhsumgr@d;etegqcycli@b_he Ring mit Wassersioff, gerad- oder verzweigtkettigem C; -
Et hyl -9- (2, 3- &Mb?&%r@ﬂhahyqullm‘@hmw gubstityigriemPhegnvlisubstitiant istex ahy dr o- 7- et hy
| - pyri do[ 2, 3- ] [ obaj| das syfstitvierts Phepyl il Wesr » gorad- oder verzweigtkettigem 1 ~Cg-Alkyl, C; -
Et hyl -9-(2, 3- tﬂ\‘P’&'r I"?)@zpd o TflupEnay 3"2“'1“’%'?59(0 3, 4, 5, 6, 9- hexahydr o- py
rido[2,3-fj[1,4] Raglei ino, lamino, C -Cs ager Halogen ist; und

Et hyl - 4, 7 di net h‘;ﬂ"s"f ‘B?‘??RB""ZP?"H”S“‘@C"Q‘“W@R' %%‘1’28'%”('2 3,4,5,6-pentafluorp
“henyl) - pyri goj, 14- thlaz |nBcarboxyIat g.

Ethyl -i, 1- d?o}é"b d‘g}gh‘. ﬁ%‘exﬁﬁgdro 7-met hyl - 9- (2, 3, 4, 5, 6- pent af | uor phony

1).- pyr|d0[2 3-f] ‘g h ﬁ' ylat 40 h.
Et‘h—;fr/ . 35 di oxo-¢4- %%E exa ydro 7- met hyl - 9- (3-ni trophenyl) - py

ridof 2. 3 101, 4] g, @E#Mé@se At odel verzwelgtkeﬂlies C - -Alkil Benzyl Formgl t-

2- Acet oxyet hylg, ok arBo dabmwﬁwts) uﬂd 7-dimethyl -1, 1- di oxo-
ahydropyri do[ 2, 3p/fdidich- Aino ikthi azepi n- 8- car boxyl at, j.

2- Pi val oyl oxyet hyl - 9- (2 3-di chl or phenyl) - 4, 7-di met hyl -1, 1-di oxo-2,3,4,5,6,9
- hexahydeppg.r ivémindung nkdh-Andiuch 1, ausgewihitlaud HérlGrappe pestoherBicias:boxyl at , k.

2- (N, N- Di benzy! ari2qd)BehdylN-mbthiiamite)ethys-04(28-gi¢hinmhbyyi)4, 1-tictio-2;8,4,5.5 0-hdxaliydeh-Tmethy2-, 3
, 4, 5, 6, 9- hexahy gyride[2,p¥ili4itnifzapin-8-£arpokylatit] t hi azepi n- 8- car boxyl at; |.

2- (N- Benzyl - N- bt hyl an2-(NoBeaeyihimethylathjng)ethyicOHR.8-diohierphehy)-47-dimbiyi-1.1-dibx@i2,9466.2- 3
. 4.5, 6, 9- hexahy bexehydropyride[A 311 #thiazkp[nB-cg=bPiyfald , 41 t hi azopi n- 8- car boxyl at; und
50 3 m ¢. Ethyl-9-(2,3-dichlorphenyl)-1,1-diox0-2,3,4,5,68,9-hexahydro-7-methyl-pyrido[2, 3-ﬂ[1 4]thiazepin-8
(N Benzyl - 2- pyrBﬁ"P‘HY'ﬁyl %met hyl - 9- (2, 3-di chl or p hen 4. 7-di met hy
“dioxo-2,3.4 5 8 iOiophtmb] 3t gy aﬂsﬁm@bwqm %‘“E‘H‘f"lﬁb‘i&’?‘zétﬂ“ 4
Ver bi ndung nach™ fposy 'at usgewahl t aus der:

Et hyl - 2, 3- d| A "}“ S UG TG, o da (LR R T SRR 2 u%qe m?lygrg-pwdg[gﬁ-?]ﬁ 4]th|azepm-

1- tetrahy"'dropyr Ji g‘i ;V,‘p ézo:; 828 "3 |
Ethyl -4- (2, 3-di EE%T: fL’2‘5 °’8§ RS angr SRR ‘P’@h‘f’ °’Y§'°""J% st
- teg rahydr Opy“ Ethyl-1) aégi34?E,B%%Wa?ozﬁrﬁétﬁh-@?2?:{1?&%(b’eln%huorphenyl)-pyndo[z,s-ﬂn,4]-
thiazepin-8-carboxylat;
40 h. Ethyl-1,1-dioxo-4-ethyl-2,3,4,5,6,8-hexahydro-7-methyl-9-(3-nitrophenyl)-pyrido[2,3-f][ 1 .4 }thiazepin-
8-carboxylat; '
i. 2-Acetoxyethyl-9-(2,3-dichlorphenyl)-4,7-dimethyl-1,1-dioxo-2,3,4.5,6,9-hexahydropyrido[2,3-f][1,4]-
thiazepin-8-carboxylat;
j- 2-Pivaloyloxyethyl-9-(2,3-dichlorphenyl)-4,7-dimethyl-1,1-dioxo-2,3,4,5,6,9-hexahydropyrido[2,3-f}-
45 [1,4}thiazepin-8-carboxylat,
k. 2-(N,N-Dibenzylamino)ethyl-4-(2,3-dichlorphenyl)-4,7-dimethyl-1,1-diox0-2,3,4,5,6,9-hexahydro-
pyrido[2,3-f][1,41thiazepin-8-carboxylat;
. 2-(N-Benzyl-N-methylamino)ethyl-4-(2,3-dichlorphenyl)-4-ethyl-1,1-dioxo-2,3,4,5,6,9-hexahydro-7-
methyl-pyridof2,3-f][1,4}thiazepin-8-carboxylat; und
50 m. (N-Benzyl-2-pyrolidinyl)methyl-9-(2,3-dichlorphenyl)-4,7-dimethyl-1,1-diox0-2,3,4,5,6,9-
hexahydropyrido[2,3-f][1,4]thiazepin-8-carboxylat.

4. Verbindung nach Anspruch 1, ausgewéhit aus der Gruppe bestehend aus:
a.  Ethyl-4~(2,3-dichlorphenyl)-5,5-dioxo-10-formyl-2-methyl-1,4,10,11-tetrahydropyrido-[3.2-b][1,5]-
55 benzothiazepin-3-carboxylat;
b. Ethyl-4~(2,3-dichlorphenyi)-2,10-dimethyl-5,5-dioxo~1,4,10,11-tetrahydropyrido[3,2-b]{ 1,5}
benzothiazepin-3-carboxylat:

2 ) AR
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25%* ¢ L H S * EPO 462 696 Bl c.

2- (N- Benzyl - N- net hyl am no) et hyl -4-eéz 3-di chl orphenyl)-2,1

0- di met hyl - 5, 5- di oxo- 1, 4, 10, 11- B9BTi do[ 3, 2-b] [ 1

, 5] - benzot hi azopi n- 3- car boxyl at. 5. Phar rrazeutlsche Zusamenset zung,

unf assend- al s ei nen \j R nel0g
nach ei nem der }jsb \‘%ﬁ)&ﬁ Q%@ ﬁ% ga%ﬂlﬁieth zsesudéélgé?heﬁ
Trager. 6 Vert?a ren zur ynt ese er Verbi ndung nach ei nen der AnsprUche 1
bi's 3, i n glepnaimdbifische gilﬁénﬁﬁbn%n% tassbhal 26 RBR VikhGwPGNG | wilkSimeaMeRgR @ E! N

von Cysgar ni Verslhduligihder Binéth biét ARdgkuchd 1 bis Buhd/dikbn GadigheidA bharid¥butischen Triger.
Bi s-N-(t-Butyloxycarbonyl)- 10 . cystamn zu bilden; b. Behandel n des

Bi s- N- (t - BuUt yériatyn @ Shativgé Jer Opbindiinigmachdidien NaBinépriiahent bis 3, in der Y und Z gleich CH:

N- (t - But yl oxsichorbiassghd di@Scheirs: noet hant hi ol zu bil den; c. Unrsetzen des

N- (t - But yl oxy caBbendeln) vod-Gyatamipeithidrodhloric nit Didt-Butyigi¢agiohad.r dmy SistN(}-Butylmgcanmnyl)-

Chl or hydri n- Zwitsohenbidert e der Fornmel zu bilden: 15 20 25 d. Cyclisieren

der Chl or hydr iba-BBheindair dessBisrNeft-BliiaxyrcashanylFpysirinigs cnitr NaBbls.ngmt NIBBytgxycarbonyire- em

Th| azepi nol demirogthapiifol 2 pilders den 40 45 ~mmee t-Su
‘0 e. Oxidi er enUneaizen desy-Buylgrysarbeny!)-frAminpashepibiols mftfpishlerbydsity un einprhlorhydrin-

1, 1- Di oxot hi aZAfRehfriufs derfiomebey bilfen: dar f ber hi naus™ Oxi di eren des

1, 1- Di oot hi azepi nols nmit Jones- Reagens, um ein 1, 1-Di oxot hi azopi- 50

non der Fornel zu bilden 55 26 CL M S *

* C L R s* EP O 462 696 B1 0 O

(

NP
20

d. Cyclisiersn der Chlorhydrin-Zwischenstufe durch ein Epoxid der Formel
X ‘>§

35 t-lu 0

c

um ein Thiazepinol! der Formel zu bilden

o :. (:}O"

"5 t-8u o

e. Oxidieren des Thiazepinols mit m-Chlorperoxybenzoeséure, um 1,1-Dioxothiazepinol zu bilden;
f. darliber hinaus Oxidieren des 1,1-Dioxothiazepinols mit Jones-Reagens, um ein 1,1-Dioxothiazepi-
50 non der Formel zu bilden

55

’ WA 0 D 1



- *t.Du > 10. g. Umsetzen des 1, 1-Di oxothi azepinons mt einem Ra
-substituierten Al dehyd und ei nern %Hbs i tsléi ?r ten 3- Am noacryl at - Deri vat
der Formel 20R 15 20 in der R, R2 iy -4 Anspruch 1 angegebene
Bedeut ung aufwei sen, um ein D hydropyridin der Formel zu bilden 25

O rOR~~0S 30 in der R, R2, Re und R4 die in Anspruch 1 angegebene
Bedeutung autwei sen. 35 7. Verfahren zur Sgnt)@ese der Verbi ndung nach ei nem
der AnsprUche 1, 2 oder 4, in der Y und Z zZ¥gamen ei nen Phenylring bilden,
unfassend die Schritte: a. Unsetzen eines g@genzqt hi azopi nons der Fornel 40
45 in ders RN die in Anspruch 1 angegebene {Bede aufwei st, mt NaBH4,

m Chl or per oxybenzoesau- 50 re und Jo agens, umein

1, 1- Di oxobenzot hi azepi non der Fornel 55 P0462696B1 10 zu bilden, in der
R4 die in Anspruch 1-angegebene.BedeuL§g ist; und b. Unsetzen des

1, 1- Di oxobenzot hi azepi nons mt ei nem -~substi®ul erten Micehyd und ei nem

substituierten 3- Am noscryl at-Derivat.der Fornel t5 XO-R2 20 in der Rl, P2
und RS die in Aasymgizen desdiifieretiazapingns it ainemReaibaityiasien Aldehyd aingeinem substituier-
Di hydropyri di n p@-Aminoacrylat-Derivatyey Ferggplne| 25 30 35 zu bilden, in der
R1, R2, R3 und R4 die in Anspruch 1 angegebene Bedeutung aufwei sen. a
Ver bi ndung nach ei nem der AnsprUche 1 bis 4,9oder Zusammensetzung nach
Anspruch™ zur Verwendung bei der Behandl ung Xar di ovaskul | rer Storungen

ei nschlieBlich Hypertonie, |scham e, CR,

o HaN Ry

in der R1, Rz und Rs die in Anspruch 1 éngé’gjébéne Bedeutung aufweisen, um ein Dihydropyridin
der Formel zu bilden

25
N\
30
in der R, Rz, Rs und R; die in Anspruch 1 angegebene Bedeutung aufweisen.
35 _
7. Verfahren zur Synthese der Verbindung nach einem der Ansprliche 1, 2 oder 4, in der Y und Z
o zusammen einen Phenylring bilden, umfassend die Schritte:
./ a. Umsetzen eines Benzothiazepinons der Formel
40

45 | !

Re

in der Rs die in Anspruch 1 angegebene Bedeutung aufweist, mit NaBH,, m-Chlorperoxybenzoesiu-
50 re und Jones-Reagens, um ein 1,1-Dioxobenzothiazepinon der Formel

55
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Angi na, kongestive Kardi omyopathie, M grane, Mokardinfarkt, Schiaganfall,
Hypersensibilitat, Allergien, 40 Ast hnma, . Dysnenorr hoe,
65sophagusspasnen, gastrointesti ndFeP 485696 BY | ¢ sst brungen, d aukom
vorzeiti- gen Wehen und Storungen des Harntraktes. Revendl catlons 45 1.
Conpos6 de la formule O\ t0 R3 so

COOR2 z N N 65 o 0 / H
R4 EP O 462 696 Bl ob Y et Z sont CH2 bien Y et Z fornent ensenbl e un
cycl e phényle; R est hydrogbne, am y C, -Ca & chalne droite ou

ram fieg, trifluoronethyle ou al cox hyl e; =0 R2 est al kyl e
Cl-Ca & chatne droite ou ramfiee, a subgt ut ue, benzyle, 3-piperidyle,
3- piperidyle N substitu6 ou 2-pyrrolidinyf nmethyl bne N-substitue; ot ledit
3-piperidyle N-substitue et ledit 2-pyrrol pi-nyl met hyl bne N-substitue sont
substitu6s par alkyle Cl-Ca a chatne droite ou ramfie ou benzyle et ledit
al kyl e ©@ubst i tug‘ldgst §%§"tﬂll tulgb%parh 1a-I coxg@C,Bp& CB, al cano%/FIBoxy,

ar al canoyl oxy zu giideg.|imsley Re Hig diy Anggruchiizngegisbrae Bpdeutyag aufeist utbsy| oxy, ami no,
carboal - 10 ~ b- Ussgigen desniiRipxobrazotbiszepiong, mit o@qe@%swqiwm hdebydt pacs Riere
3-thi enyl e, 2, substituigiteniArpjnosery'atRsrivat der Formel 3" henzot hi adi a- zol yl e ou
phenyl e substitue; ob ledit phinyle substitye est substitue en toute

positi dis 2-6 par hydrogbne, alkyle Cl-Cs Bfthatne droite ou ramfi~e,

al coxy Cl-Ca, cyano, carboal coxy, al kythio & -CG difluoron6thyle,
~difluoro- 15 met hyl t hi o, al kyl sul fonylfe G9%za | hal ogbne, nitro ou
tWororret hyl e; R4 est hydrogene, abkg C, -CB a chatne droite ou
ramTigg, cycloalkyle Ce-C7, aryle, beaZyl e,R!benzyI e substitue, fornyle,
ac6tyle, t-butyloxy carbonyle, propionyle, alkyle substitu6 ou R7CH2C = 0;
ob ledit benzyi gorbAt iddUe &St AMRSdhi 1t 4heddBdne (BRURARAE Quiwdideh| Ut BiF DIHREBY G

al kyl e C, -CG &eofroahdle droite ou ramfiee ou alcoxy Cl-Cs et ledit alkyle
substitue est substitue par am no, dial kylam no, alcoxy Cl - 20 Ca,
hydr oxyesou hal ogbne; Rs et RF sont identiques ou diff~rents et sont

hydr ogbne, alkyle Cl -CB h chat hegepi t % g0 Rani f@ee, cycloal kyle C3-C7,
phenyl e, benzyle, phen6thyle ou J nt ensenbl e un cycle
het er ocycl i que s6l ecti onn6é dans N acn Ppipéridino,
pyrsolidino, norpholino, thionor-= pi prazi nc® ou un dérive

N- subst®t u6 desdits cycl es het~rocycl N -
)
R{ H
85 zu bilden, in der Ry, Rz, Rs und R: die in Anspruch 1 angegebene Bedeutung aufweisen.
__ 8. Verbindung nach einem der Ansprliche 1 bis 4, oder Zusammensetzung nach Anspruch 5 zur
o/ Verwendung bei der Behandlung kardiovaskuldrer Stérungen einschlieBlich Hypertonie, Ischimie,
Angina, kongestive Kardiomyopathie, Migriine, Myokardinfarkt, Schlaganfall, Hypersensibilitéit, Allergien,
40 Asthma, Dysmenorrhoe, Osophagusspasmen, gastrointestinalon Motilitdtssttrungen, Glaukom, vorzeiti-

gen Wehen und Stérungen des Harntrakies.
Revendications

45 1. Composé de la formule

\ /O R3
50 _ /Y/ S COOR,
2, 1
N
5 / H R
Ry

’ O R R A
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25 : ob ledit cycle h6terocyclique N substitue est substitud par

hydrogbne, alkyle Cl-Cs & chatne droite ou ram fi6e, benzyle, benzhydryle,

phenyl e ou phenyl e substitue; ot Ieﬁfoﬁ?@ﬁ?ﬁé substitu4 est substitue par

hydr ogene, alkyle C -C a chaine droite ou ramfiee, alcoxy C -C,

hal ogbne, nitro @u trifluoronmethyle;, R7 est am no, dialkylamno, alcoxy C
&L

-GG hydroxy ou zoﬁ%nenYethorm&ﬁelQ u@ 4y PRsyIPL i ques ou leurs

sel s accept abl esp,Edkt RYHRIgERE brflino, 4lkyld-2{B0 3 &h é\terrﬁ\l'ﬁﬁlﬁ@ecﬁﬁdo%éﬂa ©8u aoo@.s.s
nmet hyl e; R2 esyebt hyl e ou al kyle substltu6 est p% ~nyl e
substitue;, R4 esmz BatCNRBLOEC: 3l Mighe droite B rammb@tan@leokuastﬁwé MenzyR|TBpip&Riyle, 3-
benzyl e, f or mpipsridyle-Nsubstiud oy @iladitis mébueid M-bdBsted; et R7 est am no. 40 3
Conpose de | a r esteldi &pipérite N-substié tet 0D @-pgradiidingl enéiyidneON-sabsiitad sdnbisubstitués par
9- (2, 3-di chl oralkpib @k R-chaliie dioitexar BmiBicelobbdnzyle btdetitrajksle Gubstiné] bétyshibsptyé patGllcdxy3-
f]1 [1,41-thi aXdSkraicalioyivay. aralsancyibxyt aroylexy.hyfitekb baiogphe, Itasdittyy indsyiors p@inbydadoald .
9- (2, 3-dirchl orcoptpuMfERs: 4, 7- di et hyl -1, 1- di oxo- 2, 3, 4, 5, 6, 9- hexahydropyri do
[1,4]- thlﬁgag_seg-pyr@ylg,.s-mgm)@m@y@ Qj@uényle 2,1, 3-benzoxadlazolyle 2, 1, 3 benzothiadia-
zy| - N2pivie Y PhéfyImeppeiituéy | e, 45

' Chl or O hégylg_ ’y %_eg g tgnhegs&ﬁm?hg gr rCEﬂglﬂ brom ylg d;?f;t?;roé-
1= (]

eagg 'cﬁéfrngec h cga:'ry; flugro é yl
i Mﬁ%ﬁ% T bf% ng?‘i?'f ”9  SEBSEST R WY
I

, 3-1]
(N—be
3-
-]
, 3-
[2
3

n
di
d
i thi '33 éqg’cff&'@c
-arc O enz éga ub |u tﬂ u Eb Uirg'?e
] [ 1, 4] 1=Cs et ledit alkﬁea b ltu p nﬁno, i
halo éne

' OXO' , 3, %e ﬁéﬁ% ol o(fiareﬁtsét son g%&n@%@lgrd}@p(ﬂw&ﬂe d¥telotl Pamifice,
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di 0x0- 2, 3 pétslacyelifle REI¥HBIHE 'dans/te THRIUPY ko oA, phosuirfd, Byrfdftdind) yridpRolifo, RIS
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z~pi ee- 8car baxyditadycle Bét@bdIWiqes N-Sbbstitué est subltitué par hydrogéne, alkyle Ci-Cs & chafne droite
di 0X0- 4- 4iohydmifide,herzyl, Bnthylrghs ihgglemu phéngle Bytistitdé; ( 3- ni t r ophenyl ) - pyri do

-f] [1,4] t hoticladipphémAeBsubstituélzotcsubstitué pat idiogére, alkyle Ci1-Cs & chathe droite ou ramifiée,
, 3- di chl orlspiydhys ) halbgghe diitrestutigiluoraméthyie; ox o- 2, 3, 4, 5, 6, 9- hexahydr 0- pyrido
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1 est méthyle;
Rz est éthyle ou alkyle substitué;
35 R est phényle substitué; ' :
R+ est hydrogéne, alkyle C1 -Cs 2 chafne droite ou ramifiée, benzyle, formyle, t-butyloxycarbonyle
ou Ry;CH2C=0; et
N R; est amino.
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40 3. Composé de la revendication 1 sélectionné dans le groupe consistant en :
a. 9-(2,3-dichlorophényl)-1,1-dioxo-2,3,4,5,6,9-hexahydro-7-méthyl-pyrido[2,3-] [1,4]-thiazépine-8-car-
boxylate de 2-(N-benzyl-N-méthylamino)éthyle.
b. 9-(2,3-dichlorophényi)-4,7-diméthyi-1,1-dioxo-2,3,4,5,6,9-hexahydropyrido [2,3-f] [1,4]-thiazépine-8-
carboxylate de 2-(N-benzyl-N-méthylamino)éthyle.
45 ¢. 9-(2,3-dichlorophényl)-1,1-dioxo-2,3,4,5,8,9-hexahydro-7-méthyl-pyrido [2,3-f] [1,4] thiazépine-8-
carboxylate d'éthyle
d. 9-(2,3-dichlorophényl)-1,1-dioxo-4-éthyl-2,3,4,5,6,9- hexahydro-7-méthyl-pyndo-[2 3-f] [1,4] thiazé-
pine-8-carboxylate d'éthyle; _
. 9-(2,3-dichlorophényl)-4,7-diméthyl-1,1-dioxo-2,3,4,5,6 9-hexahydropyr|do [2,3-}H1,4] thiazépine-8-
50 carboxylate d'éthyle;
1. 4,7-diméthyl-1,1-dioxo-2,3,4,5,6,9-hexahydro-9-(2,3,4,5,6-pentafluorophényl)-pyrido [2,3-f] [1,4] thia-
" z6épine-8-carboxylate d'éthyle;
g. 1,1-diox0-2,3,4,5,6,9-hexahydro-7-méthyl-9-(2,3,4,5,6,9-hexahydro-7-méthyi-9-(2,3,4,5,6-pentafluo-
rophényl)-pyrido [2,3-f] [1,4] thiazépine-8-carboxylate d'éthyle;
56 h. 1,1-dioxo-4-éthyl-2,3,4,5,6,9-hexahydro-7-méthyl-8-(3-nitrophényl)-pyrido [2,3-f] [1,4] thiazépine-8-
carboxylate d'éthyle;
i. 9-(2,3-dichlorophényl)-4,7-diméthyl-1,1-dioxo-2,3,4,5,6,9-hexahydro-pyrido [2,3-f] [1,4] thiazépine-8-

carboxylate de 2-acétoxyéthyle.
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5 t-BkO 10 e. oxyder ledit thiaz~pinol avec de |'acide

m chl or oper oxybenzo~que pour donner |e 1, 1-dioxo- thiazdpinol; f. oxyder
encore ledit 1,1-dioxo-thiazdpinol EPOA83896B1 (i f de Jones pour donner une
1, 1- di oxo- thiazdpinone de la fornule 15

0 20 t-BUO 25 g. faire rb6agir ladite 1, 1-di
Ra- substitu6 et un d6riv6 substitue de 3-
H2~~R 35 0, "] Rl i>

oti R, R2 et R3 sont tels que dMinis a endi cation 1, pour produire

r

une di hydropyridine de la fornule 40 \ O (S a

OR2 N/ H50 oOR, R2, R3-et R4 sgQt tels quo ddfinis Ala

revendication 1. 7. Proc~d6 pour. |a g se conpos4 selon |'une
Y

guel conque des revendications 1, 2 ou 4, oi t Z 55 forment ensenbl e
un cycl e phényl e, conprenant |es dtapes de: EP O 462 896 Bl a. faire
reagi r ume benzet dxyder desitrtbinzspidel dvec fie "anideemShioreperoxyberzoidRe po@r drndneRKe dsitdiaxerd
que defini & | athiegdpisplli cati on 1, avec NaBH4, de |' acide

m chl or oper oxybk ey ensoretleditrl . rdiexethigzénine! aven e réastifrdecloneseour Aenner une 1,1-dioxo-
- di ox0- benzot hi HzgpinAafe Riemule f or nul e 15

xot hi az6pi none avec un al d~hyde
crylate de la fornule: 30

0 R4 25 ob R4 est tel que ddfini a_la revendication 1; et
5 (o) /Q
N\
S
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25
g. faire réagir ladite 1,1-dioxothiazépinone avec un aldéhyde Rs-substitué et un dérivé substitué de
3-aminoacrylate de la formule :

.\._,(,r'
30
35 ' Hz R1
N\ ol Ry, Rz et Ra. sont tels que définis & la revendication 1, pour produire une dihydropyridine de la
formule
40
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50 R4
oll Ry, Rz, Rs et Ry sont tels que définis & la revendication 1.
7. Procédé pour la synthése du composé selon l'une guelconque des revendications 1, 2 ou 4,0l Y et Z
55 forment ensemble un cycle phényle, comprenant les étapes de :
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b. faire reagir ladite 1, 1-di oxo-benzot hi az6pi none avec un al d~hyde
R3-substitu6 et un d6r|v4 substitu4 de 3-aminoacrylate de la fornule 0 30
112 ~ R H2 Rl 35 obl R1,ER84REWBL,nt tels gue definis | la
revendi cation 1, pour produire une di hydropyridine de |la K

formul e 40 . . N 0 ORORZ H Rl R4
50 ob) R, R2,a'fI3'<raerg?g'rﬁﬂeg%'ﬁ?m'?zg?lgomde Iaé‘g?‘l nis ala revendication 1. 8
Conpose selon |'une quel conque des revendications 1 a 4 ou conposition de
|l a revendication 5 & utiliser pour |g ' nt des troubl es

cardi ovascul aires conprenant |'hype on, Ilsch~m e, |'angine, 55

| " asystolie congestive, |la mgraine arct S myocar de, |a congestion
cer~brale, |1'hypersensibilit6, |"alle ole ast h | a dysnmenorrh~e, |es
spasnes de | oesophage, |es troubles de notj I|te gastrointesti- nale, le
gl aucone, le travail prematur6 ou des tro es des voles urinaires. 32
iitttell 111 ~ '

ol R est tel que défini 2 la revendication 1, avec NaBHs, de I'acide m-chioroperoxybenzoique
et un réactif de Jones pour donner une 1,1-dioxo-benzothiazépinone de la formule
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25 ol R4 est tel que défini & la revendication 1; et
b. faire réagir ladite 1,1-dioxo-benzothiazépinone avec un aldéhyde Rs-substitué et un dérivé
substitué de 3-aminoacrylate de la formule
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oll R1, R2 et R3 sont tels que définis & la revendication 1, pour produire une dihydropyridine de la

\/’ formule
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50
ol Ry, Rz, Rs et R4 sont tels que définis 2 la revendication 1.

8. Composé selon I'une quelconque des revendications 1 & 4 ou composition de la revendication 5 &
utiliser pour le traitement des troubles cardiovasculaires comprenant I'hypertension, I'ischémie, I'angine,
55 I'asystolie congestive, la migraine, l'infarctus du myocarde, la congestion cérébrale, I'nypersensibilité,
I'allergie, I'asthme, la dysmenorrhée, les spasmes de I'cesophage, les troubles de motilité gastrointesti-

nale, le glaucome, le iravail prématuré ou des troubles des voies urinaires.
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