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(GPCR) of the secretin famly. Wen the natural
hornonal |igand glucagon binds to the GLUR there is
aRheptepardtinention Iewengined withyovelsubsitdted 3ceyanetmiaphene acetamides,

' ﬁl%fr%ﬁﬁlfé&ufd%[}@ th&t 8&%3 é?ﬂcan;relillltss THGER5 1n'v&1t?d%l\ﬁirther relates to

causes an activation of cogen phosphory
r p]whtamglcaﬂy aaveptable edseof lt}lIﬁSh éﬂaamaihgipbc@es@mpounds and
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to play a central role in glucose honeostasis.
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ucagon recep or ant agon
| relalbing g hm mtgme ﬁthdputlagladose mmchmﬁenl he Adidns of glucagon are

roducti o 0 bas S
PG R B 5 80P B3 beBE B8 e sl oo
ah@mH(Sseisusl (ﬂOtagbh tas b@atm&i‘lthranﬂibymo rqscmpihylbaw matiedfts from

abe / or [ ] .
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According to one aspect of the present invention,

;Bﬁgf?y sitgteg,r ggxire? ?193s%tu%ggy—%%e{]ndotﬁfophefzrperace 1éés)havé\{)ee§1four9d to be
glucagon receptor antagonists that inhibit glucagon stimulated increase in cAMP
production in a functional cell based assay. Consequently, the compounds of the present
invention are useful for the treatment and/or prophylaxis of diabetes, and/or impaired
glucose tolerance; as well as other conditions wherein the antagonism of the glucagon

receptor gives a therapeutic benefit.

According to one aspect of the present invention, there is provided a compound of

formula (I)

N
R1:| |\/”O
R27 s N7 YR8
H
) R4,

wherein R1, R2, R3, R4 and n are as defined below.
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there is provided a pharmaceutical conposition

C QRS gNG 2R oERABYPBH e HrREdiy htﬁfeﬁhbn, tﬁére is prov1ded a pharmaceutical
phar maceuti cal |y, accept ab g EQF &gere , and

pRPRATHOR F%IQPWIH&&G@&PQBP sy (1390 P ?H%ﬁeﬁ%?ﬂtf acceptable salts
AeieQEsH N 4 ?hﬁrrfa@édtﬁﬁll @&gﬁ@tﬂe Qirrich éndoe sdabant.

|nvent|on here is provided a nethod for. 5 treating

preventl |seases §glch are associated wt

émgstﬁ] ﬁreasgmij@ ,?reS,Eg@étﬁ@rgton, &leﬁ%]slpgp ed a method for

a@r@hﬂﬂﬁé&ﬁﬁﬂe%tﬁfg cﬁse@@g WaMth drfadd6Qskel %ﬂﬁﬁlftagoﬁlsm of the glucagon
t her apeut’i cal | fective anount of a, conp

f 8RCRiICH qomprlmﬁeaﬁ@law&ratgﬁena pPrEgtjRased %tsebf‘@ét %tﬂattaeuﬂcaﬂv effective

adyRnhases . shpd iR dHrsse@k (Hnvention wil |l becone
better unders%ood with reference to the foll ow ng

ngs, description and clains. 10 Unless otherw s
gpeatpé@th%rﬁetﬁw ashihy v ARipge g thi Rresat IvsREion pigl become
I bltstdetWwiR tf@ncd BehsRABIMYE KAHIHEORcHftiddhd claims.

various terns used to describe the invention herein.
In this specification the term "l ower d to nmean
a Uglese pthepwise gtctl%edotheéﬁ@oweg sefimigions bﬁeéﬁfefgé‘g‘t tg i ilpstrgifgand define

t ond BIniEREROROBL 8PS WaridiieRE MedRE HeGeBe tHhOEidnTherein.
fluorine, “chlorine, brom ne and iodine, preferably to

fluorlne .15 and chlorine. The term"al kyl", al one
thinmenificrtinn thedermytIREr gt BisFLO Meap@rBOTRCRPSHIAR ohee to seven,

breféiatst I@Bhe €D RIP APBBRYAIERS. saturated aliphatic
ydroca bon radical of one to twenty carbon atons,

ferably one,to SIX een carbaon atons, nore
e EstEb(Hplogen” teéerfah BN atlaﬁirommwd igdingprrefesghly to fluorine
ogﬁdgm@hhy be substituted e.g. with hal ogen, hydroxy,
| ower - al koxy, |ower 20 al koxy-carbonyl, NH2, N(H,
| ower - al k and/ or  N(I ower - al kyl ) 2. FurthernDre
subsetarmy @ilfyi along ex &y ¢qsabination thé 0§1|Ef’écgr‘?1i}?t§atqfft§ﬁt%%]ﬁ’i§m°hed or

' ?ttéﬁ e Ee}ﬁt'ng BloRbi Akt sbReRS biifHake thydl JiFbonFh @RI RNE to twenty carbon
pat.oms, preferably one to sixteen carbon atoms, more preferably one to ten carbon atoms.

Alkyl groups can optionally be substituted e.g. with halogen, hydroxy, lower-alkoxy, lower-
alkoxy-carbonyl, NH,, N(H, lower-alkyl) and/or N(lower-alkyl),. Furthermore,
substituents as dexcribed in this specification come into consideration. Unsubstituted alkyl

groups are preferred.

The term “lower-alkyl”, alone or in combination with other groups, refers to a branched or
straight-chain monovalent alkyl radical of one to seven carbon atoms, preferably one to
four carbon atoms. This term is further exemplified by such radicals as methyl, ethyl, n-
propyl, isopropyl, n-butyl, s-butyl, t-butyl and the like. A lower-alkyl group may optionally
have a substitution pattern as described earlier in connection with the term "alkyl".

Unsubstituted lower-alkyl groups are preferred.

The term “alkoxy® refers to the group R’-O-, wherein R’ is alkyl. The term "lower-alkoxy"

refers to the group R’-O-, wherein R’ is lower-alkyl. Examples of lower-alkoxy groups are
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preferably one to 25 four carbon atons. This termis

f urd. Restheyeembiyf, pe(qacbcy iSetBp 6)@/%@1%&? 1§§3u?@lgf’btﬂd,he§$’lbﬂ Alkoxy and
S u

n- propyl, isoprop ,
¢ ety Oxnsrpwarépkmna@riaarf hipsigptionmaltey Hilaiatbgd carlier in

Subghédishivath BRL&S TIBS'. deSeHsiRaEd 8RbLY £id loWer-alkoxy groups are
connectr on with the term"al kyl" Unsubsti t ut ed

F’rrﬁ‘likyl groups are preferred The term "al koxy"
refers to the group R-0O, wherein R is alkyl. The

t errrr@teﬂn@wao@&}qorafers 8@ rﬁ&i‘&ﬁl@nr &rl’é&%cl%ﬁﬁﬁaﬁf?@o 10 carbon atom(s),
vvherer ower - al | es Of ] ower-alk

grPbefEs Eb{r%‘fo G oarkygy gioou wb fsefcrﬁ@rmeﬁ»zwewbewégmoeergﬂ or cyclohexyl.

et syl £bEXYan SPRRANYbe uDRLBRIDXY, b ‘dWéMﬂkIl ~alkoxy, halogen,
|sobutgcyfrgng helxdy 4 ekoxy and %I o}\k/zlrer al 2{ Ower-aikoxy, halogen

greBRfss tieoremerhy poxrramﬂémaarems liylaming dp@lkrlémmo@\garboxy,
d C
%ﬁﬁﬁb@? 1k &Jhleﬁ;i ¢ zgl gﬁ}%ﬁg hlgﬂla&‘rzgfbxﬁf P{}l%)%fgﬂué?doc cloalkyl groups

arae‘fpfﬁfeelfeérred 5 The term"cycloal kyl" refers to a
nonoval ent carbocyclic radical of 3 to 10 carbon

at’[‘?lg(tesr}n "arfll ?Jlﬁésatlal the 11&871 %’Vh@% F(S\Hﬁ?reférgﬁg glfenyl group, which

cycl oprop cycl obut

Cyen el ﬁy&ﬁmms) @amtdbphwnbrtrtyteldéwégwgr tJ@Wereﬂ@xy, halogen,
byoN, QuiEr 8@'1‘5%? ’; ﬁ lqu)(%er- lzgﬁgoweffﬂg@?’zécarboxy,

Ejlralmful:(c;lqggﬁnyb J@fld@my}(f)lxé}mng%;;;zﬂm)henzﬁ@gn lereferb@}mgvlst;tuents are
ar e %@Q%Qf%&;@ﬁé{l% er WZ‘WM F el ﬁ%&a{e?]?’og ﬁul%rt?&e%s as

Idemnlbe@rn happedifitatymoemge ipteedomsilotagionhe phenyl group,
V\/nl ch can optionally be nono- or nultiply-substituted

bgblrgr%gé@{ %’Wl @9%@%0“%4"@%{8@‘?@ N( Fglire?ng kyl ) 2i

carboxy, am nocarbonyl, phenyl, benzyl, phenoxy,
arﬂiﬁ b deteybayele’ raferefer fetd Sutsstberadsmngwhich cas comprise 1, 2 or 3

055 B AL R0, I8 S AIBR i
S dévdfofgmnr, dihyduperim foyk pyusokyre rpand)dnl 2TAS- taad m4-diazinyl, thienyl,
r-oU r aJ k . o Jhe.term
g A R s T LN
carybe thoﬁﬁlyils,ubﬁltuted%th an aryl group or have a substitution pattern as

described earlier in connection with the term "aryl". A heterocyclic ring may comprise a

double bond.

The term "pharmaceutically acceptable salts" embraces salts of the compounds of formula
(I) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid, nitric
acid, sulfuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic acid,
fumaric acid, succinic acid, tartaric aeid, methanesulfonic acid, p-toluenesulfonic acid and
the like, which are non toxic to living organisms. Preferred salts with acids are formates,

maleates, citrates, hydrochlorides, hydrobromides and methanesulfonic acid salts.

The term “leaving group” relates to a group which is removed or replaced during a

reaction. Examples of leaving groups are halogen, mesylate and tosylate.
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1, 4-di azinyl, thienyl, oxazolyl, oxadiazolyl,

i 99xa%] thle ,préseh@ﬁeémion JeRds b a@@bwn&roflfwn@lﬁa@ﬁ yl. A
heterocycle group nay be optionally substltuted W th
an aryl group or have a substitution pattern as
described earlier in congﬁctlo Mith the term" ‘aryl "

A heterocycllc ring may conpriseQa double bond. 25
The term "pharnmaceuti cal Ifg-ag st salts" enbraces
salts of the conpounds of formia (1) with inorganic
or organic acids such as hyd(lpchl :
hydrobrom c acid, nitric acid, stffuric acid,
phosphoric acid, citric acid, formc acid, nmaleic
aGhfdreigcetic aC|d fumaric acid, succinic acid,
tartaric acid, met hanesul f oni ¢ aC|d p- t ol uenesul f oni ¢
aC|d and the like, which are non toxic to |iving

alﬁdé?q?sare mdspendendy seleated fipmitha giciy consisting efdower alkRg, lower
%?m élkﬂaa{ sﬁﬁﬂ tﬁ’ﬂ'eH Wer S%Jtﬁmeﬁ ?c?w&réﬂ(oxy,

rzp ar
net afiesul onlc eavi n

r eibstisated toveer gmm@ﬁﬂm S@hstltgtqd@nrﬂ\ﬂad substlrtetpd a l,dmharag the
Sut%ﬁgl?géllt gs%glet < [EF)n? ﬁieogf%‘h@@/ﬂfggﬂg 88%%@5&&0%‘ HAHEen, hydroxy, lower

P@kbEPZ@ﬁﬂ¢G@3&&mnoldmhbhanho,qwmn@n&mﬁmﬂornvent|on
rel ates to conpounds of formula (I) RLO I ' R3 R2 S

élgtée are \éﬁ%@% Edggt}% “ﬁfﬂqhggarg g afo'?r?sfetg%ﬂg %n{he?{ f%rﬁ attached and the

group conS|s
I bm betSreenh Kwsgcarbon atoaisky fornan yll— 8 membknet, substltuted or unsubstituted,

%ﬁ%&){cﬂ% Sgh%g%% clﬁlr rgbwlhgrlé}bnsgnlsyts@)?&{le Wgrre é?h%p%%ﬁéﬁﬂy selected from
s tltﬁ:grotlpl terchisting o hhlpge/m énycéuopty,tlhwer Al stryl mhdyl lamino, alkylamino,
RS S A §1'9>§'8%9' ”§m°ﬁof’”2| oyl ani no

dlaklylan1no cyano and nitro,
R3 is selected from the group consisting of lower alkyl, substituted or unsubstituted aryl,

substituted or unsubstituted aralkyl, and substituted or unsubstituted cycloalkyl, wherein
any substituents are selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cyano, trifluoromethyl, hydroxy, nitro, amino, alkylamino, dialkylamino,
carboxy, aminocarbonyl, phenyl, benzyl, phenoxy and benzyloxy; and

R4 is selected from the group consisting of lower alkyl, lower alkoxy, halogen, cyano,
trifluoromethyl, hydroxy, nitro, amino, alkylamino, dialkylamino, alkylsulfonyl, and
alkoxycarbonyl; and '

nis0,1,2,3,4or5;
and pharmaceutically acceptable salts thereof.

Compounds of formula (I) as defined above represent a preferred embodiment of the
present invention and pharmaceutically acceptable salts of compounds of formula (I)
individually also represent a preferred embodiment of the present invention. Compounds

as defined above, which are not salts, are more preferred.
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unsubstituted, carbocyclic or heterocyclic ring,

W‘A%&fe@re@%b%ﬁhﬁéﬂttdf e ﬁre?dn@ 1ﬂv@ﬂﬁ‘@1€f@a&éﬁ ﬂo}toﬁﬁio@tﬁﬂ@@k defined above,
from the group consisti | ogen, hydro

amagrein 3 ¢pd Rerazg falken toget Q}%Wr% ?/Faéhﬁ”h gtoms to w%uch t%ey are attached
diz gk kyd BHHIRtwinkRE b iR o ma RffoinkOx Y 8 Bed, sistitdted or

sel ected fromthe group consisting_ of |ower aIkyI
s wpsthstifiteds carbogrdisles heteraelicing, Whengin anhaibsiiyenty ag selected from

u E%'uu%gh# tkﬂ%sz%ln%ro@h@ékm, %ngﬁz g vkt dalﬁfno, tﬂ(¥lamlno, dialkylamino, -

ycl oa rein any subs uents
aﬁ@YbEH@@ﬂEﬁﬂﬁﬂ%ﬁW¥%ho@Woup consi sting of |ower alkyl,
Iomer al koxy, hal ogen, cyano, trifluoronethyl,

loPHeY réfbfrécpemgg&ﬁfent @f ﬂﬁ)é :%J%Ebﬂqnvéﬂtﬁ)lnlﬁia%@t@ Qompounds as defined
ca oxy = ani nocar bonyi enzy . phenoxy and

b oA hgreir b 2 87k BTIOBHEhET ith EhRag RSO to which they are
c QR%}D%H' gg 04 bc#rf%ﬂ?er nktﬁle e Yl at Sk %(%rml'laaéa chc ring. Preferably,
uor onmet

roxy, nitro,

aIRR)alndrRMe tadhea |t¢get}a:nm‘r(h thakabpr gtofxmimwhldnﬁley are attached and the
hggé YERIBE ﬂ}/e{ 88k Bl 8 fortn fat%gclg]% enfer o ex%l{'gfl ring.

arhaceut! cart y accepta ere npoun
of fornula é@) as defined above represent preferred
présent ipgensiongelitesitmoempowrdsan d,escnbed above, wherein R1

?gf;i‘& @?%?é’%&ﬂ&ﬁéth@?%ﬁﬁ%éag‘)&egtroﬁlsqg w%?éﬂoﬂng% a@ttdcheél and the bond

SO represent pre erre
ebﬂwdﬁménﬁegﬁbOMeupmeséhmnamuentWBdor@nﬁﬁeunmeihqgnthcHng

def
P PSR Y RANE 08k R HEecsBich B5 49 which they are attached
p nad e beoh ddvebwetinrthede cafbonhops Gsfentn d six-erambened sibatitged or

d ' d
¢ SRS PEHRE Reptar e o BB iR Beoe B8, ey pfigerabl o
a‘ahd@hade taherdtdghhebwitt thetarkben atbhs&e V\dm}tthay ateantsclied and the bond

bstit ut t
o PRy Bt CHPORABROR R & i Ho oo ub A of Wl Blicuted
S?btﬁt?dytlﬁnﬁﬁg @{jrﬁalﬁﬁigeﬁieéﬂtefroaimnSPfdﬁﬁa@lymaﬂil lﬁamlfmam isq nitrogen.
al ogen roxy., |o am n ani no

oA e el LR O iR: Compounds
Andiereed sdid Bttefdasin eeniadiee ot oz@fgeﬁ he avogae®ired.nvent i on
rel ates to conpounds as define

Such compounds as described above, wherein the heterocyclic ring is substituted with a
ring substituent selected from the group consisting of lower alkyl, alkylsulfonyl,
alkoxycarbonyl, aryl and aralkyl, are preferred. Particularly preferred are compounds as
described above, wherein the ring substituent is attached to the nitrogen atom. Also
particularly preferred are compounds as described above, wherein the ring substituent is
attached to the nitrogen atom and the ring substituent is lower alkyl, alkoxycarbonyl or
alkylsulfonyl.

Other preferred compounds as described above are those, wherein R1 and R2 are
independently selected from the group consisting of lower alkyl, lower alkoxy, aminoalkyl,
aryl, aralkyl, substituted lower alkyl, substituted lower alkoxy, substituted lower



above, wherein Rl and R2 are taken together with the
carbon atons to which they are attached and the bond
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Preferably, to Rl and R2 are taken together with the
C Akl %sﬁtﬁté&ﬁrﬁﬁnﬂh@%tﬁlﬁt@d akdliag hedfeadtlly, Rlendaoniddependently
bet é‘;ese carb a} mslwi m’'a cycl opent enyl or
E"ﬁf"’éﬁ nYAOT§ PISY: rab P‘hﬁé’l@l t he present
|nvent|on relates to conpounds as descri bed above,
W‘A@fOﬂhdi‘ préferréémBédiaieat bathe Hrésegeihh@ftion dehitdshe c6apBeis as described

t ﬁ g\gﬂ, yy F:ﬁ:ghﬁh ; he f%r;lfeeé?qt,ﬁuglglgbeﬁ%g tieg G{I{.‘E(galgg nﬁnsu%s’u’cuted1 cycloalkyl is
Rg&é{bﬁéd w&@ﬁb@eggqp@ygbbﬁwp ng. 15 Preferably, R and

are taken together mnt the carbon atons to which
they are_attached 3 bet ween t hese %{arb

atBher nrgferisd spmpopndsas @&8 gggget are thqsg wherein R3 is suq)s’atuted or

URSsEsstibited 851, fuﬁ{s%ﬁﬁu&alaeyl i ﬁiﬂfe@ﬁﬂt ﬁarﬂtﬁlgﬂ%h&g@%rthermore,
one heteroaton1 More preferably, R2" are 't aken

t 6g@PRBRASWhareinds i spbsbitntad ehgnrl@smf@erylr@wrék@ are preferred
aUn%ﬁE‘ﬁﬁu@H%}tl e aROFA s RELMEE PatiQ3STHRO o APR

forma six-nenbered substituted or unsubs |tuted 20
het erocyclic ri ngwglont ali ni ng one heteroatom

PAGPEIABrSferreches bat hapresent inyentiogaslates to aynpads of formula

WIB 126 BA SR b oRE i epah RAViL S103Rr YD EBnAoRndS 8described above, wherein
préeferr ed Conpounds wherein said heteroatomis

n Bf’ﬁ%ifeﬁ@ frosm aeegronp eonfigpgm arctinvletthylgpropyk sepempitiznd sec-butyl
IR &Sgl\xda}ggféﬁedv\her ein the heterocyclic ring is

stltu ring substituent selected fromthe
group conS|st|ng of |ower alkyl, alkylsulfonyl, 25
alk ensther bysfeyted embadimens of the agsent rvenpemreis ded.
Particularly preferred are conpounds as described

ab@éf@pred/\&ﬁﬁﬁéﬁhds R g el féﬁma I(1t> We kA MobaghaHodeQelblied from the

nitrogen atom AlsG particularly preferred are
c BFYPLAPASISERE descri bed above, wherein the ring

dth
IR e

iioAyHdingthybithiephert- éfyé)rzécﬂrpbm prefsonamide,

i ndg{Jeg ent qué{tgg %l-é/hﬂfis% %@gir] 12‘% lﬁgotl%fﬁml e,

| Nnéﬁr Carhrhoyptt,7- dhbv@o il #thiepo [ 28 rmrmnk%yl) 2,érr<$rphenar$l -agekarhide,

S LRt ST B9

andrhogtlicykid textHuttyltestend aryl and substituted aral kyl .
PEf(fy%hgg-b—pﬁénﬁ%goﬁgn}l%%smqﬁgbl—t¥trahydro-SH-thieno[2,3-c]pyridine—6-
carboxylic acid tert-butyl ester,
3-Cyano-2-(3—me_thyl-2-pheny1—butyrylamino)-4,5,6,7-tetrahydro-SH—thieno[2,3-
c]pyridine-6-carboxylic acid tert-butyl ester,
3-Cyano-2-(3-methyl-2-phenyl-pentanoylamino)-4,5,6,7-tetrahydro-5H-thieno[2,3-
c]pyridine-6-carboxylic acid tert-butyl ester,
N-(3-Cyano-6-methanesulfonyl-4,5,6,7-tetrahydro-thieno[2,3-c] pyridin-2-y1)-2,2-
diphenyl-acetamide,
N—(3-Cyano—6-methyl—4,5,6,7—tetrahydro-thieno[2,3-c] pyridin-2-yl)-2,2-diphenyl-
acetamide,
3-Cyano-2-diphenylacetylamino-4,5,6,7-tetrahydro-5H-thieno[2,3-c] pyridine-6-
-6-



are |ower alkyl, nore preferably nmethyl or ethyl.
Anot her preferred enbodi nent of the present invention

woeb@tesiss 0 conpounds as descri bed above, whePeTmPRD4/003884

10

15

20

25

30

35

IS a substituted or unsubstituted cycl oal kyl .
U@mﬁﬁaﬁ;@gemgmr kyl is 5 preferred. Preferably,

i s cyclopentyl. O her pefe red co ds
AR (b0 Aoy o HBiaD e T 17 R 2 FoGR R trearice
oB_MeRSUDSIHh AL SchtATof¢ ac1@('§'éﬁ$1b'—5 sideedas WH-tyclopenta[b]thiophen-2-

pr ef erred particul arly phenyl. Furthernore,
s V\herel n RBis substltut ed or unsubstituted

ar 2 LEH(3-¢ gdiraryl or
Sgl]{/lkﬁfyl re léﬁgm’r@gﬁﬂ cg(ar*%%g%gir?ﬁ}k%r benzyl .
1@Y¢1@|Iéﬁfﬁfe[b iophenrler) emdédli nent of the present

dew ?%EXQH%%% &hg rot QHC&GRBMQ& %%&B@kﬁ 2.4 'd)p}féﬁyl aeetam1de,

ove, ereln npounds

aé\? {eSyrndsd-dibpde- 4wfyp1@pmta%thl@leer%aﬁé’dcrdqy@p%8 -phenyl-

gr,oup.epnsi sting of nethyl, ethyl, propyl, isopropyl
and sec-butyl are also espeC|aIIy preferred I n

a%{h@yaméf@dmdlr%ﬂtlmﬂmmta&f thtltndlepr%wérﬂl1dmb@mf1r%9ﬁtamlde, and

d ol S P AR o AP RD 7 B Brgp dnamide

c and iphtimmageofically acceptable salts thereof
N- ( 3- Cyano- 4, 5- di net hyl -t hi ophen-2-yl) -2, 2-di phenyl -

ac
_e;ﬁg]_?rgggﬂeﬁr&la(cgm%gﬁg% (‘f):f rﬁigg{aﬂ@ﬁﬁié (‘imsoc&ﬁﬁgd g5 ie)are those selected

enyl -
( 3eoBy thegrduprecrsisting-oét hyl - t hi ophen- 2-yl ) - 2, 3- di phenyl -

S R T A e e T
3wmaﬁeﬂrspﬂnmqth;dahtqpﬂmm2ﬁ;d}-a ssdxghaayd@rrmhydmﬂesmd h
Iei\Pg%-,k%a -ﬁlmgt%r -g—leﬁt?yl—(%fuopﬁ b%X) ﬁg cﬁpllleny %%plgrl[gﬁ{ de,

3—a@;1@h@rrﬁac(eﬁ'ei@ﬂielaydepmbmmhm’gﬂemmﬁno) -4,5,6, 7-tetrahydro
-5H-thi eno [2,3-c] pyridine-6- carboxylic acid
ster

3 %rnlge rr(e c&%atpﬁypészofrﬁeg rya]l fo%‘)mtula 38 nd]erf]igjac_i ?ll,)%v,eé,r%t-hto(%? selected
r@r@ﬁdt}&-@rhp borsisting2f 3- c¢] pyri di ne- 6-carboxylic acid

t = Ut er ) .
Rt BV SB-hisan i sl ay e diphepr agtamide
eBF@fnyﬁl:Ddﬁﬂkehﬁbedﬁﬂarﬁlﬂld% 50} Patiatlydve~ T ehtelno jy3-ic fpyaidink-6-

ter

N-C'(‘r%’ @ﬁ%&% ﬁ:?%heégeﬁ’l fonyl -4, 5, 6, 7-tetrahydro-t hi eno
[ 2, Gydo-PY2-pledyldrypiondlarino)-4,5,6,7-tetrahydro-5H-thieno [2,3-c]pyridine-6-

carboxylic acid tert-butyl ester,
3-Cyano-2-(3-methyl-2-phenyl-butyrylamino)-4,5,6,7-tetrahydro-5H-thieno[2,3-
c]pyridine-6-carboxylic acid tert-butyl ester, :
3-Cyano-2-(3-methyl-2-phenyl-pentanoylamino)-4,5,6,7-tetrahydro-5H-thieno[2,3-
c]pyridine-6-carboxylic acid tert-butyl ester, -
N-(3-Cyano-6-methanesulfonyl-4,5,6,7-tetrahydro-thieno[2,3-c]pyridin-2-yl)-2,2-
diphenyl-acetamide, '
N-(3-Cyano-6-methyl-4,5,6,7-tetrahydro-thieno[2,3-c] pyridin-2-yl)-2,2-diphenyl-
acetamide,
3-Cyano-2-diphenylacetylamino-4,5,6,7-tetrahydro-5H-thieno[2,3-c] pyridine-6-
carboxylic acid methyl ester, and
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30 di phenyl - acet am de,
N- ( 3- Cyano-6-net hyl -4, 5,6, 7-tet rahydro-t hi eno

w0 20@/002139r i di n-2-yl ) -2, 2-di phenyl - acet am de, PCT/EP2004/003884
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3- Cyano- 2- di phenyl acetyl am no-4,5, 6, 7-tetrahydro-5Hth

L .
P%{II_I;Q?E[P 8%%/@07Ogggﬂﬂj -FE= ienof2, %) BRAAL G923 Henyl-butyramide,

carboxyli.c id nmethyl ester,
Nand phyrmserticalliiarceatabl es%ﬂrftf é??g [ 2, 3-c]
pyran-2-yl)-2-phenyl - but yram de,

3'@@&1‘%6&2&@%%0!18&@3%&%&1 fRemilla %I) as defined above are those selected

(%ﬂ% neo%gugcgrlls?suglré% cycl opent a[ b] t hi ophen-2- yl)

33%@%“%%5%%‘2%?2&%%?5?% ?%Iﬁﬁsz G;tilh,é&%om@wclép&rtqrbmalophen -

S:no 5, 6-di hydr o- 4H cycl openta [ Db]
t @LM@WZQZ?HengI }% iRy ho RESERIH ?6 d1hydro -4H-

ano- ro-4H cycl opent a

t ﬁV@@l?ﬁ@ﬁa bltﬁlqphzn@yﬁm'@pm@@ yl - 2- phenyl - acet ami de, 10
> Z%d )5 %-&il 2&%@3 cyél'ﬁ‘ﬁ%%ﬁ!b‘?ﬂﬁ&ﬁlﬁ[jbj ryﬁ'ﬁaﬁ{heaylyic)efamlde,

™~ ac
m&s - éihitioy titcsydrpoyiaitifionkantdy)-2-cyclopentyl-2-phenyl-

tg&&ﬁﬁﬁﬁ 2-yl) -2-phenyl - propi onam de, and
phar maceutical |y acceptable salts thereof. O her

pRef &yeeb-6 oniibpdrgs4idfcydepentalb] f}mmhaz-ﬂ)§2>23td1]5d’§flyll‘@@|tamlde, and
1&@1@ Chfo gkgélﬁyér%l-?ﬁzc%glopgﬂtgm {hl?gplgh%gl)&Qpﬁérﬁﬁ—'pptﬂn&flamlde, and

NphBn@yeatically, ascapitable fajts theneadphen- 2- yl ) - 2, 2- di phenyl -
et am de,

opCH rPagr{r]]%gg oflfo%axgdar'@} %%1 haézly 089 Sxil?logei ?V1 %)un?etﬁc QAIBQS gwmsoa[nd can exist

Sirethieyform of opthaily puyd e)nanﬁpﬁlerschrph eavyinafes.officongeritibe, embraces all of
ﬂgefs H)%l ceutically acceptable salts thereof. O her
preferre conpounds of general fornula (1) as defined

above are those selected 20 fromthe group consisting
oft Wil(b@3-a@yraintet], had theycmupBidds hf gmeral formula (I) in this invention may be

[ ﬁa?; aaﬁ%g n%tlé/ a%%rg?élé ? 11'(1)%% Afeg&%tv%qv%f aarpgp],gﬁ_f tc%nversion

i badk t{thtSp:Ir]snipgdnnpi)uml 1ﬁ-v1vo

In a further embodiment, the present invention relates to a process for the manufacture of
compounds of general formula (I) as defined above, which process comprised reacting a

compound of formula (II)

R1 7
||

R27 8™ NH,

(1)

with a compound of formula (III)



carboxylic acid tert-butyl ester,
3- Cyano- 2- ( 2- phenyl - propi onyl am no) -4, 5, 6, 7-tetrahydro
wosbbtoazidsno [ 2, 3-c] pyridi ne-6- 25 carboxylic BCTAP2004/003884
tert-butyl ester,
3- Cyano- 2- (3- et hyl - 2- phenyl cbut yryl am no) -4, 5,6, 7-tet
rahydro-5Hthieno [2, 3- C]EX dRpe- 6- carboxyllc acid
tert-butyl ester,
3-Cyano-2-(3-nethy|-2-pheny|-
etrahydro-5Hthieno [2,3- c]p
tert-butyl ester, 30 1)
N- ( 3- Cyano- 6- net hanesul fonyl -4, 5, 6, § t et rahydro-thi eno
[2,3-c] pyr|d|n 2-yl)-2,2- _di phenyl - acet am de,

Nwhereny RAoRS RieRAywnd 2 aze &5 defingd A#Wpdr o- t hi eno [ 2, 3- c]
pyridin-2-yl)-2,2-di phenyl - acetam de,

3@&{&% &f %rawlmdsaﬁ%ryﬁxﬁﬁrgmpwﬂh 20 Zuﬁ&tdﬂbﬂﬁﬁle(ﬁﬁ e g. be
i eno [ c] ridine-6 car boxy |c -aci d met hyl
e SEIie oanﬁbv procedsuzevall BaoTBE BERFEP2004/ 003884
N- ( 3- Cyano- 4, 7-di hydro-5H-t hi eno [ 2, 3-c]

5 PYhRMwen¥ibh f@nmer@m{es wwﬁ@mﬂ@ of Bthud @l BREGEIHeIabBYd, When
accept abl e salts thereof her preferred conpounds of
g ErraYIEACtYISS PR RIQoEys as delidd abele-above are t hose
selected fromthe group consisting of 5
3- Met hyl - 2- phenyl - pent anoi ¢ aci d-
(3-cyano-5, 6-di hydro-4H-cycl openta [b] thiophen-2- yl)
-am de, 3-Methyl-2- (2-phenyl -propionyl am no) -
(3-cyano- 5, 6-di hydro-4H cycl openta [ b]

t hi ophen-2-yl)-am de, N

(3- Cyano- 5, 6-di hydro-4H cycl openta [b ]

t hi ophen-2-yl) -2, 2-di phenyl -acetam de, 10

N- ( 3- Cyano- 5, 6-di hydr o- 4H cycl opent a[ b] t hi ophen-2-yl) -
2-cycl opentyl - 2- phenyl - acet am de,

N- ( 3- Cyano- 5, 6- di hydr o- 4H cycl opent a[ b] t hi ophen-2-yl) -
2, 2-di phenyl - acet am de, and

N- ( 3- Cyano- 5, 6-di hydr o- 4H cycl opent a[ b] t hi ophen-2-yl) -
2- phenyl - propi onam de, and

oylanino)-4,5,6,7-t
di n& 6- car boxyl i c acid



phrmaceutically acceptable salts thereof. 15 Conpounds
of formula (1) can have one or nbre asymmetric carbon

watowozaisd can exist in the formof opticallyPOumEe2004/003884
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enantioners or as racenmates. The invention enbraces

alAs defcritel @B6vd, e @®mpdunys bf fob@uRPY SahaprFenttifdntioRenay be used as
conpounds of eneral formula (1) .,in this inve

nﬁ%]écar%rélﬂs fpathesertmentandéen Rsahyl @%a%lsqaéesg?%f{} {gd by the antagonism

deF {heal génw?se rqv@fe%@am&o%p&ﬁa%fﬁie%es%ﬁt RIeKidPmay be used
the aren conpound in vivo. In"a further "enbodi nent,

tﬁ@nﬁwébﬁﬁﬁﬂ#nventlon rel ates to a process for the
manuf acture of conpounds of general fornula (1) as

defic @&@En@i@ﬁ\fﬁereMé QEb i%!eﬁ’é‘s@@ %h&ﬂﬂ&%hﬁ@ﬂ 58 6§1t161§is @Jmpnsmg a

conpound fornul a J ) th
a ce@ménﬁ as é(fﬁrfeéraheveaar{ 3 Pbarmscwcmwzhls sarrler Pandfor adjuvant.

PCT/ EP2004/ 003884 0 Cl R3 R4(n) (I11) wherein R,
ReurtRérm &, ﬁﬁq;rékeﬁf i%v@?hdiiﬁfelafk‘:s‘% @&ﬁﬁguncﬁea@%ﬁﬁ&ﬁa&fve for use as

conpounds of fornula % wi t h conmpounds of fornula
( thr;pqpéw agtive sulbétan@eamqr el fogysqﬁsdbg@g@tggc agglye substances for the

KRQWLd ahﬁﬁ)r?(r) Wm dlsré%(s%g‘%ﬁ'ﬂ afré’éstsgaﬁteg\h lid! @8 ghRagon receptor,

conpou fine above

merdeablypethes aanpmt@@éég pa@plwé@qlsf@fdhdmve. - 9 VO
2004/ 092156 PCT/ EP2004/ 003884

In another embodiment, the present invention relates to a method for the treatment
and/or prophylaxis of diseases which are associated with the glucagon receptor, preferably
for the treatment and/or prophylaxis of diabetes, which method comprises administering a

compound of general formula (I) as defined above to a human being or animal.

The invention further relates to the use of compounds as defined above for the treatment
and/or prophylaxis of diseases which are associated with the glucagons receptor, preferably

for the treatment and/or prophylaxis of diabetes.

In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are
associated with the glucagons receptor, preferably for the treatment and/or prophylaxis of

diabetes. Such medicaments comprise a compound as defined above.

The compounds of formula (I) can be manufactured by the methods given below, by the
methods given in the examples or by analogous methods. Appropriate reaction conditions
for the individual reaction steps are known to the person skilled in the art. Starting
materials are either commercially available or can be prepared by methods analogous to

the methods given below or in the examples or by methods known in the art.

-10 -



As descri bed above, the conpounds of fornmula (1) of
the present invention maybe used as nedi canents for

woheo#tooziab nent and/ or prophyl axi s of di seases ReUER2@®A/003884
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by the antagonism of the glucagon receptor.

Prigk esiBiwing tdshev@o tneadst aforifieo s fithe the etitydsT the compounds of
ybe used to treat diabetes. 5 The invention

t fkgratlale also relates to phar maceuti cal conpositions

conprising a conpound as defined above and a

P gé@éﬁﬂyglh@%'oh)én&ﬁ;@ﬁﬁfsaﬂiﬁ eGaértifRd HnHéie ébmﬁbt téviahibit or reduce
Furthernore, the present invention relate

c SHPGIRtEE of sAYH PHSICHEH FEE rt0 (B AP Hrﬂa?"atﬁ)é‘l}fliﬂae presence of

aGhtiVeslatHIdh AR Sas d%@errhin%éﬂ iAfahYdbatd %ﬁ:l@& agdaser ABEMHIAtE cyclase
actlve subst ances for th trea

ment  and
pASBrYATaLpssTiBEd cfprs@@g&l,e, Hhetéli éB’e&fré%@lSHt}’é& WP 9+ 565Hd 9755 which is

9k HeRE0At e EERE %? refbRnBd i%flﬁreﬁﬁl‘ i Hiolo f?:altlre%n@&mla the inositol
s of diab etes n anot her. enbodi nent

and/ or proph
t Kabhsisp SADANAS ARG SESHASE M HIREIRBEIIOST NG metabolism as
B desc ALY 1ﬁf3u9&9 RAY ka9 (JIVREASES cmlslhz@mf 140, 1988;

a§500|ated w th the glucagon receptor, preferably
t Wighyie snaoEparateddyernin py spftrgnepdndts @ntltﬁtﬁ)b@tPeﬁnermd&@m (1b1d which

{:
mf“s e g%ﬁ??c{ Iée;i%gle e e?én%@ 5] ftpéhtﬁetyﬁ BPPgH‘%QslﬁfnggLﬁQ itBlcellular

fornmu ed above to eln
analrmlm cagemratiomasegenemaly flescribest by @t;a&wwmettah ¢J. Biel: ghem.

S ¢ gl t
P EaRPURE TR 108 WBEH 00 Boltea bR AR, in PR er
glucagons receptor, preferably for the treatnent
akit prefereshembedimensigluthgiretngsgoniists, aediding the 3ganothiophene

gé’éﬂlﬁ#&%@ of ﬁxle %trgséng Byidifonuie 0¥ 8L i (%9%9&' ﬂﬂ%u %Abﬁl?t? to specifically

par at1 on canent's
rréablmﬁm glmgbnﬂn@cz@pi laéenylate c;@lasalrespmg)avhrwayh Cdu@gzn receptors

g\pe%e%}l?%% tdl'lng?l rr%pe?j %g‘ﬁﬁpg’s, fo%ceﬁgrhgi(’ﬁ h‘g r%ﬁﬁ Xrﬁﬁa% muscle and

trea axi's
rmdupowntmsus froongprnirsbersofepens undudisg dog; mg,dlmmd fihdn addition,
¢ 8{)]%0 93 oe%ﬁ%‘é réﬁgrcg)%k} 1xé)ar)t el cggok%lerteFr%)géJrfsaCt ge{lnseoldl% bl%(sﬁd hgdenylate cyclase
exanpbeﬁmgsnbybanatmg@u5unngm@damnﬁwpﬂnpmeﬁhdxkaadﬁd@yLu1aal

t I o SH el4g]é|5é gﬁ6%ﬁg;7$/)e %efﬁe Ipﬁt %g% %%a%{rgﬂﬁ 1%%6? E%stimulation of

WHAMP Iaioﬂualicﬁl eldtive to aaiveRiicagdd ynbyaietAlplievaive €ppsihg a membrane

DB Gon o e anB BE RCRonesdas RAGURC Ao} Fldcegon and the
aplucagohnfg o200 4 R DLesen ROT/AHPL MAémBEIBGAeparations from rat liver are

generally used for adenylate cyclase activity assays, although other tissues containing

glucagon receptors or host cells expressing a recombinant glucagon receptor may be used.
Membranes may be prepared using the method described by Neville (Biochim. Biophys
Acta 154:540-552, 1968) as modified by Pohl (Methods in Receptor Research, Ed. Blecher,
M., New York, pp 160-164, 1976).
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The followng tests were carried out in order to
determ ne the activity of the conpounds of fornula I

gl ucagon ant agoni sts maybe i dent i PCEaPR004/003884
their ability to inhibit or reduce stinulation of
CANPIPERAEEH BT in CRIGIGINRIAMdIBe CAMP production in

t he presence of 5 native glucagon al one, as

deternrned in an adenyl ate cycl assay. Adenyl ate

e
cyldk sbecagen ay&agaﬁlétSM%rheéé&relﬁgra eRasm Fearagigrifsdusing CHO-K1 cells
aloyerde ﬁ&ﬂ?‘rﬂ% !l lltﬂ %ﬁn&?%&caé&yg’ece FQEHG/GIuR 12B). Cells were
i ncor por at herein

referénce’ in its entirety).

Bup&ﬂt ical38dwelpplse st e/rdﬁn%lWeOﬁ HQ9P tcslls/well iy rordiiat @ntaining DMEM
y#ﬂ%é)@msa@% 9%1;9&1 @@sc@lb&grzsmom' Mrzscpmmne (Gibco #
a ol 1sm as describ In ubers and

N@ﬁ%ﬂﬂ@%ﬂﬁ gl 1I%)IPen(Sé1IeP (Gdacmd# d51402@221)31T11<zreeﬂsms allgyed to adhere
whi ch. 9 at ed,.herein e enc in

ot 5 G R ab e e aPROYed Fi TR
| RERIEPATAJoRhiRRdah TDMBOrcﬁflﬁécEmCIBMBM chﬁtaﬁﬁhg Oeh)l\)l IBMX (Calbiochem

RN ST T T —

O?lﬁmed 1&@9 %?%eomgéiﬁgq is 1RGPad f(‘)? 3b %mhrh‘t‘: @W@r '?#1@ ﬁ)rmatlon of cAMP is

herern rence itn its enti . erred
enin@slmrreérm tho t:ldhﬂ;;(mteanisaxgomlpmmcol ranﬂumagﬁglti tparchased from Applied

{hen pre-incubated with

3- cyanothlophene acet ai des of  t pr.es
 RASTEPER oy B EAMBACTEFT AT RO U Dbt & eheeen ecgpfor antagonist is
S Qﬁ%hlfa’ceﬁaw lotlify ki Hostehr%srgzlﬂéé: 39 AR rdgBHUE Qeksad ﬁ[&’b&%&lt of maximum

cycl ase réesponse pat hway. 'd ucagon receptors hav
bedMR ggrsratediby f laVhgliesgen gsing Mistrseft XIiit capation ﬁ205 (Sigmoidal Dose

! 'R\é%; sgl\«g%}’labl%%[ §C P?H\ﬁ&é&eﬂﬁ”g)pr 1&9%‘3n&éx§§&i§nf BPQihtagomst are
ﬁ%er of specre |nc , human_and r at
| mlsedjm pbiein sathragioncasbogh s lgbmqlglorvemmmtﬁ@rmns, the midpoint of the
Hﬁgqud{ 85@&ﬂ£§h9ﬁ? al so be used. Adenylate cycl ase
20 ? assays nay be carried out using, for

exanpl e, the nethod described by Lin et a

( BihedGerviabies for theinbgiston eﬁgucaggmsylmﬂai&e/&wtméewon as measured in

m%?eségo%e b bey Bl QSFCFJISE AEdc grbf e ccﬁ'ﬁ}?ﬂg %‘éﬂbk&)ﬂl the examples
tivé to native glucadon and generally I'nvol ve

ebplosi 419 <dA OrRNIr ane  preparation fromtissue
contai ni ng glucagon receptors to a m xture of glucagon

e R SR 105 LTSS Bl

g&gﬁ%%ﬁt}n&ulated cAMP

%?lefc@lbniwéﬂﬂ%'séﬂ 858 FhrasdenedsTithy Edip AGERWS thedpreat fivention.
other tissues containing glucagon receptors or host

ells expressing Llcagon—fFeceptor—raybe
ysed. E ganes |may brespeampr ed JSIﬂg]&@ﬁquthOd ICso (M)
escribed by Nevill le (Biochim Bipphys Acta
154: 54Q:9pR.3 1968) as nogdizfi ed by| PohlExaipldhpds i1 2.5
Receptor Research, Ed. Bl echer,
- Example 4 1.5 Example 13 2.5
Example 5 2.3 Example 14 1.0
Example 8 1.0 Example 17 5.0
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M, New York, pp 160-164, 1976). -11 WO 2004/ 092156
PCT/ EP2004/ 003884 cAMP neasurenment in CHO d uR12B

woebd4g9Tise gl ucagon ant agoni sts descri bed her ePaThaY®4/003884
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30

been characterized using CHO K1 cells overexpressing

t ITﬁe E%oﬁmf%ﬁmp 219 /66 BRabHaee8RGIkally@dde¥pRBIRsalts can be used as

ated . in a 384well plate_at a

s were

déreéiqayle@fs, 3800 0h DI BB ORI R R B et pnpAgenteral or
tc(p%é?ﬁ@mﬁﬁéltpa@%no@ﬁéy ca%@)é’aqhﬁhﬁé?e%ﬁ Fcﬁ%xa le, erorally, e.g. in the form

(G'bco#26400- 044) G utani ne (G bco E 8 081

anfitebb Deorie ‘fabbtse d;algefé, h@r@@md@ofizzl)ltlnws‘éé?a ‘glu{}vé%e ulsions or

ag\!l iy oﬁsor&g{lzree ﬁ?ﬂferfﬂhﬁrbtfs@ poditbries] PreAREUIR, ¥&Sn the form of

ve and c% S were then. pre- |ncubated with
amjagmnu slutions abinfisienisalntionb WPialpe- m eEwm of ointments, creams

ochem #410957), Inmg/m
B g@%@é%@ﬁ%ﬁ%ﬁé%@zpes for 1lhr. d ucagon
(0.1nM 10 diluted in the sane nmediumis then added
f dhe BOOdnctloatof BieQ@halhecetiticatprensratisfs canpe ¢léecteddngupaper which will
[
Be kGG EL an'g?a%%%ﬁl%kéﬂga ﬂ'glh% Sagﬂ' o lﬂ%ﬁg; ? id d'éﬁ:?%%&%@mpounds of

purc ased f st their
c fovanthe F emdl GFMlt@ygI})gnnanntlpz@B@cmpt@l@wmmnp]éﬁ@pqogpblnatlon with
a t .
RSk ot LA R 10,8 At o gt
CAMR W@f,atmaltdm Dertnfegapeoticdly ogmmgbkwsoh@ gvliquiicmirier materials
e Response W variable

38@5 8eSIL5F “58 3’*’%@%@%?%%&" & concentrations of
antagoni st are used to obtain saturation at both the
h ISghabia darkiemwmatenicsrare aoti cmimno(rgpenmadpm meategiplst g also organic carrier

Cur eergﬁl%ss B[%Ps,rf?] P gﬁa S la%’g'osg ? aTcHgieh%gregﬁji g@osf {aﬁr stearic acid or

0 ucagon s production
a$ts mi’a;szian bd ubel astcheiea hxmlerla:]&abc tathessl coetetl téﬁé@ecﬂrm@@nd hard gelatine
2621}2%1?68\% Bfehcgrr%g '%a? agsl.%)g ??% [ Igt\%lgenéa%tsﬁlg arg le, vegetable

| GBS vweaky) €ss At seitiesolid hhd ﬂlt]lmirpalljfolg(]dapagbmg et [thmdlaaugcbf the active

g%g 4P rgrgcg%nb%g néig}gtsh?] eavseﬁ,jag?{?ﬁlgiﬁgd 1n%(1e caan%f ?o&%fﬁ]a(%me capsules).

Exairitle cdrﬁ@@n{aﬁ&lals%ﬁm@ |p€oé&1dﬂ1,071 dExeloribes a‘ln‘kl Srips are, for example,
Wa?e'el Sol;‘rrolg', 151crose, n;Pvert sugar anEgi the like. Suitable carrier materials for injection
solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils. Suitable
carrier materials for suppositories are, for example, natural or hardened oils, waxes, fats
and semi-liquid or liquid polyols. Suitable carrier materials for topical preparations are
glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, liquid waxes, liquid

paraffins, liquid fatty alcohols, sterols, polyethylene glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavor-improving agents, salts for varying the osmotic pressure, buffer substances,
solubilizers, colorants and masking agents and antioxidants come into consideration as

pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient and the mode

of administration, and will, of course, be fitted to the individual requirements in each

-13 -



Exanple 5 2.3 Exanple 14 1.0 Exanple 8 1.0 Exanple 17

5.0 -12 WD 2004/ 092156 PCT/ EP2004/ 003884 The conpounds
wohodsmomiba | and/ or their pharmaceutical |y aceepEaios/003884

salts can be used as nedicanents, e.g. in the form of

P& IRGE sk Cr dRtRPAt{t @88l ddsaghdfabahs 1 PAI0B0 Y, abpeatally about 1
topi cal adm nistratiqon. - They can, be adm nistered, for .
e Be GeErsiRip|cpnsigergtior. psRding o seypity B%W%@tedés,ease and the precise
CBRABh bRRERL Brofitt REREMpohRd 60188 Be 8@hiniG€cdiwillone or several daily
capsul es, solutions, enulsions or 5 suspensions,
r desage npits, €.8gin 1 19 3 Aesagor®isef suppositories, :
parenterally, e.g. in the formof injection solutions

5 OTht Pfl&ﬁﬁz@@uﬁ&l Pleb@R%ionPéoriveRiehR bohtai-aBout D500 gl prefrably 1-
of ointnments, creans or o0ils. al admnistration is
pie4 mey ek copproypdfiermdalof t he pharnaceuti cal
preparations can be effected in a manner which wll
bgnE ?dﬂdWiﬁ%Eiﬁnﬁ@é’s_eP@ert% PMusSate the Prdséntlif@entioh iRYnore detail. They are,
bringing the descri bed conmpounds of 10 fornula |
ahaweveri idiintepded todril ith sePeyn AREWALAH} e sal t s,
optionally in conbination with other therapeutically
val uabl e substances, into a galenical admnistration
formtogether wth suitable, non-toxic, inert,
therapeutically conpatible solid or liquid carrier
materials and, if desired, usual pharnmaceutica
adj uvants. Suitable carrier materials are not only
inorganic carrier materials, but also organic carrier
15 materials. Thus, for exanple, |actose, corn starch
or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets,
coated tablets, dragees and hard gel ati ne capsul es.
Suitable carrier materials for soft gelatine capsules
are, for exanple, vegetable oils, waxes, fats and
sem -solid and liquid polyols (depending on the nature
of the active ingredient no carriers mght, however,
be required in the case of soft gel ati ne capsules). 20
Suitable carrier materials for the production of
sol utions and syrups are, for exanple, water,
pol yol s, sucrose, invert sugar and the |ike. Suitable
carrier materials for injection solutions are, for
exanpl e, water, alcohols, polyols, glycerol and
vegetable oils. Suitable <carrier materials for
suppositories are, for exanple, natural or hardened
oils, waxes, fats and sem-liquid or liquid polyols.
Suitable carrier materials for topical preparations
are

-14-



25 glycerides, sem -synthetic and synthetic
gl yceri des, hydrogenated oils, |iquid waxes, |iquid

woao@fob2ise, |iquid fatty al cohols, sterols, PCT/EP2004/003884

10

15

pol yet hyl ene gl ycol s and cel | ul ose derivatives. Usual
stabilizers, preservativesGeneial M¥ghgd enul sifying
agents, consistency-inproving agents,

flavor-inproving agents, salts for varying the osnotj
pridsSQmPouBgs ¢ gl aiebe mandiere rbyéla%me Ao gHRR below, by the

ARGk ARSI I QDR S edtbleiribPendiRBb §s St ds.nt 0

consi deration as 30 pharnaceutlcal adj uvant s. The

dosage of the conp unds  of can var

wiSbstne kihebows gneral sﬁ@eseqabqsﬁ}fée syaf %éccerap%ngs o betndla (n).

c q‘?ﬁé;ﬁieh@ o) &Qﬁb@ﬁb@m@ﬂ @ytcbﬁtat | vdehveada) W@tﬁ%ﬂbﬁéhlﬁﬂe and sulfur in
atient” and the node of administratio and w

ofan hekic sqheent i thepressnead ajsaeAndABLAMInee erceﬁmued of formula (I)
iBHehE ar

R R e A e v i

1000 ng, especially about 1 to 100 ng, cones into

céek¢retat i on. Dependi ng on severity of the disease

and the precise pharmacokinetic profile the conmpound

could be administered with one or ggveral daily

dosage units, eg. in 1 to 3 dosage ni%g. 5 The

phar maceuti cal preparations conveff € y contai n about

1-500 ng, preferably 1- 100 ng, of ong und of

§£HU|a . The follow ng anmpl ey |IIustratN

t resent inventi Bh\i re deté hey arB1
vgi(er, ot |m€ndg I l_g]

m&hne@ -14 WO 2004% 9 58 CT/ EP2004/ 003884 "R ﬂ

thngds The conpounds db)formula (1) can be (1)

manuf'act ured by the nethods given bel ow, by the

net hods outlined in the exanples or by anal ogous

met hods. Schene 1, bel ow, generally describes t he

nt hesi s of conpounds of for T
rréﬁrbrétwaéméﬁ cpippeBREBeifprgUIR & dﬁ@’ lergﬁueﬁ %Jﬂlﬁon SSmbotinds within

m%ilé)&%gé bf ‘cﬂe%r@srégt ﬁl%ﬂtign | SherB@2 aﬁ&&b‘ Ghbws 88¢ éé@ﬁ{plé Bf various
he presence second agﬁpan]ne he Conpoun

f spmpoangs B’fodﬁﬁsd fromrn HRO Ffehvd@tfewaefhmgog@@wﬁ (d). Removal
chlrpyd tdﬁotcgroﬁ‘f) Erfél&s b1 ORAERE N Nmine () may be functionalized by any method

known to one of skill in the art. For example, amine (e) may be converted into an alkyl

R3

R4,

amine (f), carbamate (g) or sulfonate (h).

-15 -



Schene 1: 0 C RBRRLRLNRA(nNn/ (O RLNR2Z S NHR2

SNR3 R2Oz H(a) (b) (I) RA(n) 1o Derivatization
wohommapidands of formula (1) may produce addi t PONAIP2004/003884

conmpounds within the scope of the present invention.

Sckebeme2; bel ow, shows one exanpl e of various -

conpounds produced from a

t- BOC-t et r ahydr ot hi enopyri di ne corrpound (d). Renoval

of the B royleldst anj/he (). Anine (e)_nay N
e b Lol 20 . any wﬁlﬁ:? o one_of @rt(
|n t@’e ar €. l':r exarrpl e, amnes(@d) e converte

nto-an al k amne (f), carba (g) or sulfonate
(h) -1ddMo 20694/ 092156 PCT/ EP£004 3884 Schene 2:
WNN OO0p Q/\NISIN--H SINNI <l HHH

(d) (e) ZII (F) L1 INY o NI ~| o SHi
~Sp SH(g) (h) -16 wo 2 4/092156 PCT/ ER2004/ 003884

T AT

-16 -



Exanpl es Exanmple 1 N-(3
- Cyano- 4, 5-di net hyl -t hi ophen-2-yl)

wo20R/d213henyl -acetamide -N S ON H 5 StepPQT/EP2004/003884

o SRtEg 3oy RO Gl B fof @husat

15

20

Preparation of 2-Am no-3-cyano-4, 5-di net hyl t hi ophene.
To a stirred mxture of methytgl %@M__ketone (4.51m;
,50.0 mmmol ), malononitrile (3.34g; 50.0 mmol ) and
sul fur (1.60g; 50.0 nmmol) in absolute ethanol (20 nlL)
uddemplik rogen at OC was added di et hyl ani ne (5.00 ni)
dropwi se. The mixture was then warmed to 45 - 50 C
S deheyeal | owned
to coo enp ure, 0 renove '
i nsol ubl e material and concentrated in vacuo. The
crude product was chromatographed (Merck Silica ge
60, 230-400 nesh, eluent:__2 Nl acetate / hexanes)
to provide 2.35g (3 1% of
2- Ami no- 3- cyano- 4, 5- dlnethy$t
foam Step 2: Preparatlon of
N- ( 3- Cyano- 4, 5- dlnethyl-thlophen 2-
etam de 15 To a stirred solu of
2- Ami no- 3- cyano- 4, 5-di et hyl t ¥ oghene (152 ng; 1.0

nmol ) and di phenyl acetyl chloride (300 ng; 1.3 mol)

in dry nethylene chloride (10 nL) under nitrogen at

r Stem It @ngparaitonrad 2namiad degana-it St diyletinilthéort@nd2 nl; 3.0

ml ) dropwise. After 1.5 h, the mxture was washed

[ I
sl g sﬁNeGﬁuﬁ%@ g(fjg{g%%ﬂa n('l;gt%) é%@%nﬂ fJS(f“(Sjm?n 6]5 %589&&{{“ ile (3.34g;
p 5.0 ucinolyan dtsniftniiladOgob 0 ﬁimcﬂbhmdisdlu&ﬂ@tﬂlanol (20 mlL) under nitrogen at

eb% ?ga@ gedéggy %&?&e (%Q)% nflt)l ér%%%gse.t he Irr\llnectu%g x‘?‘vas!@lel(i %vz(;/gqed to 45 - 50
dP@end yliered foophieur - The) mAt2rediap iesmydlloacdttandd eo asord temperature,

d 1or th?I :;'}1_| %asclt\zlgo%hgs cru e) product was
Nelfrdntyagrap HedMidrole Sitiyd gdl 60,030e4002nssh) elderdt: 20% letyYdcetate / hexanes)
B I%%%{He%?%g_(% Z%) of 2-Amino-3-cyano-4,5-dimethylthiophene as a light brown

foam.

Jﬁene as a |light brown

2, 2-di phenyl -

Step 2: Preparation of N-(3-Cyano-4,5-dimethyl-thiophen-2-yl)-2,2-diphenyl-acetamide

To a stirred solution of 2-Amino-3-cyano-4,5-dimethylthiophene (152 mg; 1.0 mmol) and
diphenylacetyl chloride (300 mg; 1.3 mmol) in dry methylene chloride (10 mL) under
nitrogen at room temperature was added triethylamine (0.42 mL; 3.0 mmol) dropwise.
After 1.5 h, the mixture was washed with IN HCL. The organic layer was dried over
sodium sulfate, filtered and concentrated in vacuo. The crude product was triturated with
cold 30% ethylacetate/hexanes and filtered to give 162 mg (47%) of N-(3-Cyano-4,5-
dimethyl-thiophen-2-yl)-2,2-diphenyl-acetamide as a white solid. ES-HRMS m/e calcd for .
Cy1H1sN>0S (M+HT) 347.1213, found 347.1217.

Example 2

ropionamide

-17 -



10

15

WD 2004/ 092156 PCT/ EP2004/003884 / ~N S/ ON\ [/ [/

\. EDCI (61 ng; 0.32 mmol) was added to a sol ution of
wa-200ns58- cyano- 4, 5- di met hyl t hi ophene ( pr epaPewEPZ004/003884

Exanple 1, Step 1; 24 ny; 0.148 mmol) and 2, 3-

di phenyl propionic acid (72 0.32 nmol ). After

stirring for 19 h, the reacj) yxture 5 was applied

directly to a silica gel “(Merck Silica gel 60,

230-400 nmesh, eluent: 10% &

hexanes) to provide N

N- ( 3- Cyano- 4, 5- di net hyl -t hi ophen/2

di phenyl - propi onamas a white goi

ES-HRVS nfe cal cd for C22H20NR

found 361.1374. 1o Exanple 3

N- (13- Cyano- 4- net hyl - 5- et hyl - t hi ophen-2-yl) - 2, 3- di phen

ﬁi? (21?1?;% gi ﬂﬁnolwy«ral acldeg t§a I&)luk?i’on BY 21/8R1RC3-Bgariohes-

etone 0

némhxiﬂowhdnet(maredh@ Eé@ﬁﬁlé Indtep df 24508048 magAlband 2,3-
RE%@‘&@%O@}% Eé%ﬁg&fmg % mo %l)n oAfter st1rr151_g for 19 h, the reaction mixture

pyasapdied [djregt]ytodi splmrgy coderan dMiesek SikrangebpQ2pe400 Rpgshysluent: 10%
-1 §3‘y\9th?y?ac%{a9e9/2ﬂe§(§ng 531% FIPO%%4NO@3@§&4}10 4,5-dimethyl-thiophen-2-yl)-2,3-

diphenyl-propionamas a white solid (17.0 mg; 39%) .

1)-2, 3-

\O ng; 399% .
361. 1369,

ES-HRMS m/e caled for CoyHzoN,08 (M+H™) 361.1369, found 361.1374.

Example 3

N-(3-Cyano-4-methyl-5-ethyl-thiophen-2-y1)-2,3-diphenyl-propionamide

préSe
4

By replacing the methylethylketone of Example 1 with methylpropylketone, the compound

of Example may be prepared.

Example 4

iphenyl-acetamide




Step 1: Preparation of
2- Am no- 3-cyano- 4, 7-di hydro-5Hthieno [ 2, 3-c] pyran. To

wa 28d4ivzd6 m xture of di hydro-4H pyran-4-one (BCO@B2004/003884

10

15

25

50.0 mmol ), malononitrile (3.34g; 50.0 mmol) and
s gtebUr: Ptcpafiflion d5Q-AmiameBicyann-aFstihytre-#H-tibiend[2(30] pytdn.
under nitrogen at 0C was added di ethylam ne (5.00 nL)

dropwi.s The m r t hen r t. - o .

S U L 0 L 0oL 0o 554

aI50 Ouegol)andaoalfuf @.60gPF0.0 mmpe) At dbselute Fhend ¢20 ohlasgder nitrogen at
Ipléél svragg(giegg]s tgggg;gr\{eg({!ia(g) mt)nf %pw\’vmlstehT g lnguct%treh 300t eh Yarmed to 45 - 50

Aﬁ@ﬁﬁd ?nﬁycgﬁﬂ 4|45 Howts.hYHe mrifitreet wdsehaf ﬂlo’.’wed]tpywa]rtoaeom temperature.

t C ed..so 2: Pr ar at o

ofthe QLB aicteh igs by AR T R p 9T SR pgl ool 09 (65%) of2-

Amﬂb@l@}fmﬁb @MKM@GH fHBentf2, a—cf}p i esla 80 aolred salfd.
2 Am no- 3- cyano- 4, 7-d: i hydro- 5Ht hi eno[ 2, 3- c] pyran

00@?@&?%&3}0@@@%5 957 e SHy Melger S V2 y)-2.2-

nldtp}@ggnac@fanﬁ@@mterrper ature was added di phenyl acetyl
chloride (768 ng; 3.33 mmol). After 72 h, the mxture

e < eGPy O BB R AT G Bl g pndsyashed L AN (4oomg

f Izlztz%ﬁl@l)am. tEOMeRALAQLE®IS mh; 5,66 HEnollm a'ﬂjr&nethylldﬁe chloride (10 mL)

ggrfég\gg% %{rlqé%%%@%%%% g!igerdd clhgﬁgr}/y acety CGh.lOI‘IHe (768 mg; 3.33
N'n{rﬁo@/ M’t@r 542 i,k Rgiee Wk &ﬁﬁt%ﬂlchmé’ehﬁ]zne chloride and washed with 1N

r 2- di phenyl - acet
P GRABe hrismi i o Aried orae W@SSI@%#@)‘ Pig;sm%f@?cen%ated L Vacuo.
f qlh@ @n?d%g)ré&@cﬁ was BXRIREE wth281d d1ethgl ether and filtered to give 310 mg (37%)

ano- ﬁl acetyl am no-

t rah
I@ﬁ -3- @Y@%ﬂﬁydl Firae2td-thigap B&WIPW’@D&% Th-ber ﬁiﬁ%ﬂﬁ-ﬂcﬂamlde asa
gf%Jh‘%{e sMidtsLERM Y/ e et ok L8119, S5 eR-IH P /8Rakat fond 375.1165.

2- Am no- 3- Cyano-4, 5, 6, 7-t et rahydr o- 5H-t hi eno[ 2, 3-c] pyr
i di ne-6- carboxylic acid tert-butyl ester. 25 To a
stirred m xture of tert-butyl

4-p%Rple i peri di necarboxyl ate (15.96g; 80.0 mmol),

Step 1: Preparation of 2-Amino-3-Cyano-4,5,6,7-tetrahydro-5H-thieno[2,3-c]pyridine-6-
carboxylic acid tert-butyl ester.

To a stirred mixture of tert-butyl 4-oxo-1-piperidinecarboxylate (15.96g; 80.0 mmol),
malononitrile (5.28g; 80.0 mmol) and sulfur (2.56g; 80.0 mmol) in absolute ethanol (40

-19-



mal ononitrile (5.28g; 80.0 mmol) and sul fur (2.56g;

80.0 mmol ) in absolute ethanol (40 -19 WD 2004/092156
wWOCH4EP26604/ 003884 nl) under nitrogen at 0C wasCaaaem4/003884

di ethyl am ne (8.00 nL) dropwi se. The m xture was then

wanheehden nitoogentae 0f@was tdded [diuthylatbier(8 80 anL)h&ﬂpWiSéI T&é mixture was

to 45 - 50 C for 1.h. .Th .
gl @&89%@8%%%65%@%%#@“% e e O s - 50 °C for 1h,
1('1[‘ Helmisture &tak dnpl allowvsd asleted to ddoen f itlufkgarﬁi aff 4dditional 10 mL of

led 1o N b Rt st ol Qb S8 A eiRered o collect the

5 Ofprﬁd)dldﬂ ’Elid’}ﬂﬂdhcttwhsﬁwfa@ﬂd&ﬁrébfmﬂ&%tﬂ fd—m%of@f)ld ethanol to provide 15.75g

0-4,5,6, 7-tetr thie
A7k Ssiarb oy bR Abrkiehl oy clppdine fscarboxylic
a akidabit- WiAnGer 601 BIRYrAft blordl @Rg2: Prepar at i on of
3- Cyano- 2-di phenyl acet yl am no-4,5, 6, 7-tetrahydro-5Hth
i eno[ 2,3- 10 c]pyridine-6-carboxylic acid tert-butyl
ester. To a stirred solution of

ZSéHp Zi@‘ré’pa@fcﬁﬁpof%r@yﬁlozzidﬁﬂfeﬁw&@ amihd-a SW&&ra%VQHOQYH thieno[2,3-
-6- carhoxylic acid te t- butyl est er (8 00g; 28
10 FFM%@W& Pty f@ﬁerﬁL 71.8 mmol) in dry
nethylene chloride (50 nL) under nitrogen at room
t GRetiatddrseluts oac_idmhmdismﬁﬁw@@marﬂ%@@s@ﬁtﬁl&&a 3-c]pyridine-6-

t 1 i ilu
TR Ry A1 (10085 aivd RSNy et 10.087eLs 71,5
Oh&ﬁsl) ¢n HAYREHYRS e @moﬁqe %L)Sﬁﬁaéfrﬂm fﬁtrsmmftéﬁl})&raﬁﬁe was added

concentrat éd in The crude product was

HH&W&Y p}h]é)dlde((&% 6n4e3 0 Beoglyt Al Hdethe mirsrewrsliluged with
15 Jin¥ehyéhaBIdide a:l‘ng'V@Sh&f Wl?th ©xa13er. 2rhe orgamc la%yer was ned Lover sodium

di phenyl acetyl am no-4 7-tetrahydr hi eno -C
\glifqt@ﬁ%@resla@érq@aszwtraéec&@uvaat% rihe chideproducteyas abrqnatographed

% g@lﬁéntE§5 %@%’] gég%@meﬁﬂleg ocg ofve éx@%w%go/&) Mf'?""éyano 2-

Sdmﬁﬂaml@lmﬁf’% toiriabysuoaiHl ribienal 253 -6] pyriditer Glegudpowylic acid tert-
SEhEPERROL 2 el B HI O 68 cal CRIR RO R, GF Qrb A" 2ARM, found

20 474.1849.

Example 6

25

Step 1: Preparation of 2-phenylpropionyl chloride
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OS 25 Step 1: Preparation of 2-phenyl propionyl
chloride -20 WD 2004/092156 PCT/ EP2004/003884 To a
webwroezissol uti on of 2-phenyl propi onic aci d ( OPBE/ERRG04/003884
2.6 Mol ) and a catalytic anount of dry
diTivet $tirtddaoheivngsf 2¢pieenylpopipnicracid. (0.361maf2.&hhynol) and a catalytic
nmet hyl ene ch|.oride under,  nitrogen at roomtenperature
JErErh R mgthy HFB%IPH%Q%%J@ALLMR 3.8 ngl. pidymethylene chloride under
dr, ! ] It . .
T by B R PR TS 00l 3 mpa)) cropwise
5 Adtes B0 minpes e axittore wés concentrated in vacuo and used immediately for Step 2.
3- Cyano- 2- ( 2- phenyl - propi onyl am no) -4, 5,6, 7-tetrahydro
) Chi P | dh e G- carhoxyl ] d ] o
> | SRR 010 AR i o ey st
2 tirgneld.33clpyridine - carbosylic acid 4¢ry-drugd Stett hi eno[ 2, 3- c] pyr
i di ne-6- carboxylic acid tert-butyl ester (418 ng; 1.5
la st ohQF 208bd N8 EXeip)
B e Gl ok
d e3rbgrdictagid tertHurtylesige (4180ngi It 7 wayerk; mepareton outlined in Example 4,

SR 3B 8R A ASKA A RO RISPUIPAR) A s e

10 dnitropet by ame teohpepatindewasTuded xolutien wh2-phahylpredonyd chloride
' . t.h trated | ..Jh .
8l 0 . B Rl e v

valbdvedd! taistih fakQ%hpoidahen vonceatrbed # eicael The ABidutRes taken up into

g%%%&l)%nglecn o(r:"rl;dte g\é\@ls gl\g]éé)gxglé}?¥§% d)ls d ngg}n'gcs cfn?ﬁtctg : %L‘éicl)rg.ef‘l?edorganic layer
pwesldidtd over isbdinat subfatenfiltéred ahdlcareyaied sn dicb by bivesi®mg of

15 gélg)\édggg ﬁrgtgsﬁﬁy%ﬁé;/%}sgghgﬁrgm %shyl ether provided 353 mg (54%) of 3-
- @Yﬁl(ﬁ?-ll QIIﬂEhﬁkm?pQ:l5lgn%ih€))Sm,e,&ﬂte%raﬁifdﬂ@yﬂif{dc;l,lmﬁ;ﬁ?@,3—c] pyridine-6-
car boxyl i c..aci rt-bu sfer as e
o P et hd et Bl o s TR REEBENS Tolmerlsd for
4G4 HL20@;SNaYRE-N3% 4350509, 2RinEaambe. 7
3- Cyano- 2- ( 3- net hyl - 2- phenyl - but yryl am no) - 4
5,6, 7-tetrahydro-5Hthi eno[ 2, 3-
cl pyridine-6-carboxylic acid tert-butyl ester N NN O

20  Example 7

3-Cyano-2-(3-methyl-2-phenvl-bu
clpyridine-6-carboxvlic acid tert-butyl ester

o

Step 1: Preparation of 3-methyl-2-phenylbutyryl chloride

-4,5,6,7-tetrahydro-5H-thieno[2,3-

25 To a stirred solution of 3-methyl-2-phenylbutyric acid (891 mg; 5.0 mmol) and a catalytic
amount of dry dimethylformamide (ca. 10 uL) in 10 mL of dry methylene chloride under

-21-



OYN S O Step 1: Preparation of
3-net hyl - 2- phenyl butyryl chloride 25 To a stirred
weabwtovzise of 3- et hyl - 2- phenyl butyric aci d ( 89RCIEP2®4/003884
nmmol ) and a catal ytic anount of dry dinmethyl formamn de
( adtrogdh atlrpoinrterh@erikurefwad agddedrixayl &ﬂ@n@dﬂ (D65 1@1@ LB @ehol) dropwise.

2004/ 0921 56 PCT/ EP200 / 03884 { o
b B e (TSP oA g8 apediatdly for Step 2.

nnDI) dropwi se. After 1 hour,; the m xture was
Ccﬂ‘ugghtﬂrqtzedlcbmoﬁ/ﬁﬁymcﬂﬂdSkrﬁ&ﬁyll-m@shém)&I‘tﬁWyfaﬁﬁn& -@P,6¢7-tetrahydro-

5?‘5 5191‘8 rﬁg’%h@i@‘f;%ﬂ%}ﬁ’% afjgitsHPusEstss - 4, 5, 6, 7-t et

rahydro- SFLthleno[Z 3-c] pyridi.ne-6-carboxylic acid
5 t eactintt yf 3-amtliel-25piRe: Ibtult)&?ll dhforide (Prepared in Example 6, Stepl) and of 2-

3]{%{;@}.’},_}}%‘ E&_g%y uttg dro- E 0 lle%% %Jyar r?e %nca%(oxr)]rp ic acid tert-butyl

?2%%@(836@(@30} ﬁhng)lﬁaczgicﬁﬁ% e @@cac%fthﬁe{liuglﬁk%édl in Exaltnple 5 for 24 h at

c] pyri di ne oxylic aci er uty S

( ggem%;mpera@rﬁ%@wgé%f&r ANORKR: 6rtt4¢é>r9¢%m%waﬁﬁu& egted to flash

l rthfé&ﬁﬂ’@ ﬁ ﬁytmr&dsﬂktaegel 60, QMO@HR&[ @wn%» acﬁymdz@% 30% ethyl
whi ch was su

after cru roduct ecte
10 1agente | DRrbiea) GUPHIF RETERE BREa oG et 2atheapbbutyrylamino)-
MesH)6, 7EEt‘r|ﬁﬁHro—gI-ﬁ€H1§1ﬂg2 30 f)ﬁuﬁge/-%ectamdxyhé) a8 8drAblityl ester as a white

hexanes_ ) t rovid

3-selidpred %%@gﬁéfwyergd pqa,gmg mb‘c@ﬂ% FSAARNE) m/e caled for CpgHssN303SNa
4(§@ﬁg¥‘Qqugﬁygﬁ%d§M2q@Q§no[2 3-c] pyri di ne- 6- car boxyl
ic acid tert-butyl ester as a white solid and 444 ny
of recovered starting material. ES-HRMS nie cal cd for
C24H39N3(O3SNa (M+Na+) 462. 1822, found 462.1825. 15
Exanpl e 8 3-Cyano-2-(3-neth
15 ymx%hgngpyl pentanoylanino)-4,5,6,7-tetrahydro-5FLthie
cl pyridi ne-6-carboxylic acid tert-butyl ester

-4,5,6,7-tetrahydro-5H-thieno{2,3-

clpyridine-6-carboxylic acid tert-butyl ester

A
Y

Step 1: Preparation of 3-methyl-2-phenylvaleryl chloride

20 To astirred solution of 3-methyl-2-phenylvaleric acid (1.23g; 6.2 mmol) and a catalytic
amount of dry dimethylformamide (ca. 20 uL) in 5 mL of dry methylene chloride under .

nitrogen at room temperature was added oxalyl chloride (4.8 mL of 2.0 M solution in
methylene chloride) dropwise. After 45 minutes, the mixture was concentrated in vacuo.

and used immediately for Step 2.

25  Step 2: Preparation of 3-Cyano-2-(3-methyl-2-phenyl-pentanoylamino)-4,5,6,7-
tetrahydro-5H-thieno([2,3-c]pyridine-6-carboxylic acid tert-butyl ester
-2 -



Il Step 1: Preparation of 3-nethyl-2-phenylvaleryl
chloride 20 To a stirred solution of

\Nezmnﬂhyﬁéz phenyl val eric acid (1.23g; 6.2 nmoP{TAR00a/003884

10

15

20

25

catalytic anount of dry dinethylfornanide (ca. 20 L)
I IReactidn Off3- ﬁfeﬂwﬁﬁt—ﬂﬂ)ﬂn@h@leﬁ;ﬁ tiotide (Rispaed imEtanopled, Siepl) and of 2-

o OSSR o1 ST - DHRPGIE o PAPBR S oRy fpeid tert-butyl
A%stet (BEDERg; 3t @bl )dddbRlings the gﬁ(ﬁﬁﬁlﬁ@to@@lmdﬁl in @xaple 5 for 15 h at

d d Ly, f
agggﬁtgmplg,%g Ip?év?ded af?err W%tl‘kle, crudze WI? cﬁ 'was subjected to flash

Yo E4@WE‘1@BML RERHABeY I 1 adktdt 6hz £
tectrahyd%gl511'?.%'%(:%”0[2 E%rldlne (?gkgg;ilu © Xmum) °

t Previpe Pl meef 8- Cyap- wm lobphewyl perrrpaioin o‘é@éz? tetrahydro-

R%?-g—g‘gr i 9f3 aEZH£1B¥J6 garp&t@g}é h?ﬁﬁltﬁf 35|utﬂ {ter ds@@mixture of diastereomers

Aﬁndaﬂén@@ﬁecwesdastﬂtmﬁtmaéﬁryér S5 %@Mﬁ. @mdﬁorc%ﬁaﬂ%poasm
| nerNEQUPOXYY, Foritdl fhtiopd-Dutyl - ester (869 my; 3.1
mol ) according to the procedure outlined in Exanple 5
for 15 h at roomtenperature provided after workup,
crude which was subjected to flash 5 chronmatography
(Biotage 40M eluent: gradient 5 to 10%ethyl acetate
ﬁ% nes) to provide 597 ng of
3 Cyano- 2- ( 3- net hyl - 2- phenyl - pent anoyl am no) -4, 5, 6, 7-t

SFLthleno 2, 3 c ridi ne-6- carbo |ic acid
f[ ]p nhyd _,. 1|2-l -2.2-

Qﬁbmgﬁpgaiﬁﬁgmeréd startlng naterlal ES-HRMS nme
calc IN3O3SNa ( M+l Na+) 476.1978, found
476.1984. 10 Exanmple 9 N (3 C) ang- 6- net hanesul f onyl -

5 6 7-tetrahydro-thieno[2 clpy/ d|n 2-yl)-2,2-
di phenyl -acetam de N CQ- O
—y~N /\

o)

etrahydro-

Step 1: Preparation of N-(3-Cyano-4,5,6,7-tetrahydro-thieno[2,3-c]pyridin-2-yl)-2,2-
diphenyl-acetamide ‘

Trifluoroacetic acid (20 mL) was added to a stirred solution of 3-Cyano-2-
diphenylacetylamino-4,5,6,7-tetrahydro-5H-thieno[2,3-c]pyridine-6-carboxylic acid tert-
butyl ester (prepared in Example 4, Step 2; 13.60g) in dry methylene chloride under
nitrogen at 0°C. After 5 minutes, the mixture was allowed to warm to room temperature
and stirred for 1 hr. The mixture was concentrated in vacuo and the oily residue was
triturated with dry diethyl ether and filtered. The filter cake was washed with dry ether (3
X 100 mL) and allowed to air dry to give 14.50g of N-(3-Cyano-4,5,6,7-tetrahydro-
thieno[2,3-c]pyridin-2-y1)-2,2-diphenyl-acetamide as the trifluoacetate salt.
Recrystallization from tetrahydrofuran/ether provided 8.75g of of N-(3-Cyano-4,5,6,7-
tetrahydro-thieno[2,3~c]pyridin-2-y1)-2,2-diphenyl-acetamide as the trifluoacetate salt
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15 Step 1: Preparation of

N- (3- Cyano-4,5, 6, 7-tetrahydro-thieno[ 2, 3-c] pyridin-2-y
woOre®/08215di phenyl - acet anmi de Trifl uoroaceti c acPdTER2004/003884

m.) was added to a stirred solution of 3-Cyano-2-

d iSpeped Pr gmedtjdnaoliNig3-4yan6-67me thhneshifdn g-£546 /hiearalfd2o dhizno[ 2,3~
d d, tert- butyl t
(s T 2R 28l 5 15600 1n ary

nethylene chloride under 20 nitrogen at 0C. After 5
ml\mﬂlaase,suhfdirﬁc anbytduide (Mamgad.b tinmdhdl pwiedddet] drompwise to a solution of N-

SR Bl A0S 98 I IS X cramide (140 ms

5t Di34omEhed ant HiNI[200 %Lei tw huﬁ&m & CHQ@IZ WI8T Qeker F€ing for 4.5 b, the
filter cake was washed h dry ether 3 X 100 )

aBeRcHPR gushEre wagdifuted yntb@t}gr,l yestafeqambyyagfed once with water and twice with

thﬁe Oypo Qorﬂﬁ)%er | iuér?% qﬂi Pe exérached twice with et n}fl (jlcetage The
rie

hi eno| [ I phe -acet a
t ﬁ@mbrnedlqygm@ are weed d eRH@rS@t Eﬂtratzam fadlowed bpnremoval of all

t @élgﬂ%yg{%fc% g@@@@g%ax? LM g&d WhHidr8- 8f C?;Ino 6-methanesulfonyl-4,5,6,7-
10 t tatradigudrthicrtoi[ 23 af pyrBlinipyl)2di-dipReyilacatidi (16 myg; 65%€) was isolated

N T Y TN L

( S2AEaNE B2 (MdtHEEN d5210Wndund 45268096.t et r ahydr o- t hi eno
[2,3- c]pyridin-2-yl)-2,2-di phenyl -acet am de

Met hanesul f oni c anhydride (90 mg; 0.517 mml) was
added dropwi se to a solution of N

(3-Cyano-4,5,6, 7-tetrahydro-thi eno[ 2, 3-c] pyridin-2-yl)
- BxampliegBenyl - acet am de (140 mg; 5 0.342 mmol) and

Et 3N (200 L; 1.43 mmol) in CH2C12 (6 nL). After

15

t gdetamidet h  brine. The conbi ned aqueous | ayers were
extracted twice with ethyl acetate. The conbi ned
organic |ayers were dried over 2SO4. Filtration

foll owed by renoval of all volzatiles in vacuo yiel ded
a waxy solid from which
N ( 3- Cyano- 6- net hanesul fMnyl/-

tetrahydro-thieno[ 2, 3-c] pyri . - di phenyl - ace
tam de (100 ng; 65% ) was isol at fl ash
chr omat ogr aphy (40% 66% et hyl acet i n hexane).

ES-HRMS mie calcd for C23H21N303
found 452. 1096. Exanple 10 15

(3- Qyano-.6- net 4.5 6, 7-tetrahydro-thi enol2, 3-cl
rT@I pﬁ%ﬁé, pglution o’é}\(]pﬁequno 4,5,6,7-tetrahydro-thieno|[2,3-c] pyr1d11F1) %~yl) 2,2-

diphenyl-acetamide (prepared in Example 8, step 1; 75 mg;, 0.15 mmol) and formaldehyde.

H+) 452.1097,

20 (0.1 mL of 37% solution) in dry methanol at room temperature was added sodium °
cyanoborohydride (14.5 mg; 0.23 mmol). The mixture was allowed to stir for 1 hour at
room temperature then concentrated in vacuo. The residue was taken up into methylene
chloride and washed with water. The organic layer was dried (sodium sulfate) and
concentrated in vacuo to give 50 mg (85%) of N-(3-Cyano-6-methyl-4,5,6,7-tetrahydro-

25  thieno[2,3-c]pyridin-2-yl)-2,2-diphenyl-acetamide. ES-HRMS m/e calcd for C23H21N3OS
(M-+H") 388.1478, found 388.1481.

Example 11
-24 -



acetamide j S H To a stirred solution of
N- (3- Cyano-4,5, 6, 7-tetrahydro-thieno[ 2, 3-c] pyridin-2-y

woOre®/08215di phenyl - acet anmi de (prepared i n ExanpPeT&P2004/003884

10

15

20

step 1; 75 ng;, 0.15 nmol) and fornal dehyde 20 (0.1
M3-Gfard/YedsisHenyla Odtylamin it B, 678 tdiah O r cab L FtBRb [ 2,3-c] pyridine-6-
tenperature maﬁl dded sodi um cyanobor ohydride (14.5
nﬂﬂﬁ%P§§#4ﬁﬁﬂ¥r—1$ﬁ§—n1xture was allowed to stir for |
hour at roomtenperature then concentrated in vacuo.

The residue was taken up into nethyle chl ori de and
washed with water. The or c | ayer’Alas i,ed. (sodi um
sul fate) and concentwategd in[yaculo to Qi v ngy

(85% of N-(3-Cyano-6-
t hi eno[ 2, 3-c] pyri¢i-@2-yl)- hqﬁyl-: et ani de.
ES- HRVS We cal cd for C23H21NBOS (N%FH) 88. 1478,
found 388.1481. Exanple 11 -24 WD 2004/£92
PCT/ EP2004/ 003884
3- Cyano- 2- di phenyl acet vl am no-4,5, 6, 7-te hydro-5H-th

ieno 12, 3-cl pyridine-6- carboxylic acid nmethyl ester

IN Ol I O/ -OS Methylchlorofornate (5 L; 0.04
nﬁ@tblylvsﬂgrddma@te d% ppvil.¢emnw] pwsod ddled dmmhsd\to(a’isoﬁ;twnmf N-(3-Cyano-

2 4547 S AR 2 ARG ) B FiRhRE - g5p penida 29y g 0.06 mmol)
© BMH E%]%ﬂtz)@ mu@el(:&l% QHH&Z irDe CQ@CH?)JT))L) ARgr &Ir?ﬁhl @(?IOEQS h; the mixture was

ter stirrin .
t ﬁ@n%m@t@den wea10 andrtbe nrtudatpe@duchpmaﬁ@cbbsahsdgash@hmmdegraphy (Merck

DSAGE B Si  Bhh l GRSBROO0 R L fmee
6@%V@dehyn mgd64%) es In ¢ibESHEBMS mie qatadvibri€, e Nas66 Ay H ) 432.1377,

a S-HRVMS nfe calcd for C24H21IN3C3Sa ( M+H+)
g"z‘ﬁ{%s%'l 0 found 432.1381. Exanple 12

Example 12

3-Methyl-2-phenyl-pentanoic acid (3-cyano-5,6-dihydro-4H-cyclopenta[b]thiophen-2-

1)-amide
//N :
O
ol

> R

Step 1: Preparation of 2-Amino-3-cyano-5,6-dihydro-4H-cyclopenta[b]thiophene.

Diethylamine (2.50 mL) was added dropwise to a stirred solution of cyclopéntanone (2.21
ml; 25.0 mmol), malononitrile (1.67g; 25.0 mmol) and sulfur (0.80g; 25.0 mmol) in
absolute ethanol (10 mL) under nitrogen at 00C. After 10 min., the mixture was allowed
to warm to room temperature and stirred for 3h. The mixture was then concentrated in

vacuo and the crude residue was chromatographed (Merck Silica gel 60, 230-400 mesh;
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3- Met hyl - 2- phenyl - pent anoi ¢ aci d
(3-cyano- 5, 6-di hydr o- 4H cycl opent a[ bl t hi ophen-2- |

woanmi4te2iNe, O cc~ . S H 15 Step 1: Preparat POWEB2004/003884

10

15

20

25

2- Ami no- 3- cyano- 5, 6- di hydr o-4H cycl opent a[ b] t hi ophene.
DiBbdidnyd 30% elﬁy](azeﬁf): Itekane9 tagdceddedr. 0§y fs2-Anoina- B tyanoet6-dihydro-

n of entan n ; 25.0 mol
rr%ll_gﬁﬁi Repfg @y% %ﬁas tmfﬁf‘)&ﬁ‘d sul fur (0. gBOg
25.0 nmmol ) in absolute ethanol (10 nmL) under nitrogen
a@ Pré&far&fonléf 3nMethyl Rhshemiyxpetrtenoiascidl(3-oye-26-dilyydro-4H-
r ure,and stirred for 3h. The
mCYT %\@iﬁ%@ﬁnﬁ%ﬂiém@%t ed in vacuo and the crude
reS|due was chromat ographed (Merck Silica gel 60,
2F2adh oSS hiethyl-25phaRyIRAIe41 EI93186 (IREJ4EPROPAMNI8Z38epl) and 2-

ElfAlgﬂxt = -ﬁgao{(l)ogg E ﬁéﬁ%agﬁ 4? axtﬁﬁ%?l)éaewﬁﬁlo)phtege ﬁ%g \I/qu? 01].‘1"11;]1"1%% according
Akb @W&ﬁl@@&i’iﬁ@f)@ﬂli&l@d lélS far b0 Bt rdumeWImp@atre fSHogpled after

(23“5 ‘gﬁg)rgrr@‘g HF‘EaWFiI-WIQV%IF@FX@ﬂ{% t?%]rl]ée orlngc;: 0 cruge 3-Methyl-2-

t 'Eh‘éﬂﬁ nnbio a&dw@yaao%qm fo-afi- é’yclopenta thlophen 2-yl) -amide
- et hyI 2- phenyl val eryl chl or] de S‘Plr anpl e
7 Whighbyas jurhgepyutied by dissolving in methylene c orlde AN passing through a short

A?h%oﬁﬂ@ﬂéﬁ@ﬂlcg 2B ddith lf)%xﬁdé'rgt ﬁﬁng@%? B aiNpdth Al PpREME-pentanoic acid

accordin cedure
odﬂqymfi 6ndllzx<érﬁ>pllé -cgcl PB‘?nt?‘% ﬂhlca%hefle?oﬁl)ta@ng%ﬁ%% pgure of
Pfd?avs'téi*@&lnéfst £5- HMWS‘%HB,caRa lf&ﬁt:z\gﬁgmo%r(mau@ d3004, found 411.3011.
diethylether to give 9 crude 3- Met hyl - 2-
phenyl - pent anoi ¢ acid
(3-cyano-5, 6-di hydr o- 4H-cycl opent a[ b] t hi ophen- 2-yl ) -am
ide io which was further purified by dissolving in
mgtyloees chl oride and passing through a short plug
of NEFEK Silica gel 60 to provide 82 ng (24% of
3- N@thyl 2 pheny -pentan0|c aC|d .
2 J- ]

( ] ! 3 HHARHE yl)-am
| 48 188erda Bk h%nq lglnﬁgg er eoners. ES- HRI\/IS m e cal cd
; CéGFBgrl\LIZd% (IVPFFF% 411.3006, found 411.3011.

By replacing the 3-methyl-2-phenylvaleryl chloride of Example 12 with 2- phenylproplonyl

chloride, the compound of Example may be prepared.

Example 14

N-(3-Cyano-5,6-dihvdro-4H-cyclopenta[b]thiophen-2-y1)-2,2-diphenyl-acetamide

By replacing the cyclopentanone of Example 12 with cyclohexanone, the compound of

Example may be prepared
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15 Exanple 13 3 -Methyl-2- (2-phenyl -propi onyl am no) -
(3 - cyano-5, 6-di hydro-4H cyclopenta f bl

wohb@phazise 2- yl ) - am de By repl acing the PCT/EP2004/003884

10

15

20

3- et hyl - 2- phenyl val eryl chloride of Exanple 12 with
2¢Rhapw gr opi onyl chloride, the conmpound of Exanple
naybe prepared. 20 Exanple 14

N-

tagﬂﬁﬁgkopentanone of Exanple 12 mnth cyclohexanone
t he conpound of Exanple maybe prepared 25 -26 WD
2004/ 092156 PCT/ EP2004/ 003884 Exanple 15

N- ( 3- Cyano- 5, 6-di hydro-4H cycl o

t hi ophen-2-yl)-2-cycl ope
SNH 5 Step 1. Prepar
a- phenyl cycl opent aneacety
sol uti on of a-phenyl cycl opent aneac
2.0 mol) and a catal ytic anount dry
di net hyl formam de (ca. 20 ul) in . of dry nethyl ene
chloride under nitrogen at roomtenperature was added
oxalyl chloride (1.5 nL of 2.0 Msolution in

mtepyll: Brepacdiionrdf @ephanybpelopentandacadyl dioridenut es, t he

m xture was concentrated in vacuo 1o to give cr ude

TR B c& o TeopgR et a1 ARG 0 mmol) and a
Nedt3ly&Y amoun: OF G AvEES ?Il‘fd'llh%\{ﬂxld@ panb@hb) i SPRFRrZméthylene chloride

2- cycl opentyl - 2-phenyl -acetam d
undér nitrogen at room temperature was added oxalyl chloride (1.5 mL of 2.0 M solution

y v a stirred
ctic acid (422 ny;

in methylene chloride) dropwise. After 45 minutes, the mixture was concentrated in vacuo

to give crude o-phenylcyclopentaneacetyl chloride which was used immediately for Step 2.

Step 2: Preparation of N-(3-Cyano-5,6-dihydro-4H-cyclopenta[b]thiophen-2-yl)-2-
cyclopentyl-2-phenyl-acetamide

Reaction of a-phenylcyclopentaneacetyl chloride (Prepared in Example 12, Stepl) and 2-
Amino-3-cyano-5,6-dihydro-4H-cyclopenta[b]thiophene (164 mg; 1.0 mmol) according
to the procedure outlined in Example 5 for 20 h at room temperature provided after
workup, crude product which triturated with diethylether to give 111 mg of which was
further purified by recrystallization from ethylacetate / hexanes to provide 44 mg (%) of N-
(3-Cyano-5,6-dihydro-4H-cyclopenta[b]thiophen-2-yl)-2-cyclopentyl-2-phenyl-
acetamide as a light brown solid. EI-HRMS m/e calcd for C;;H3,N,0S (M ™) 350.1453,
found 350.1456. ‘
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Reacti on of a-phenyl cycl opent aneacetyl chloride
(Prepared in Exanple 12, Stepl) and, 2-

\Nﬂnmnﬂmzweyano-S,G-dihydro-4FLcycIopenta [ b] t hPOpIEE2®4/003884

10

15

20

(164 ng; 1.0 mol) according 15 to the procedure
om:‘bchmptedm n Exanple 5 for 20 h at roomtenperature
provi ded after wor kup, ~crude product which triturated

.of. whj ch further
hexanes to prOV|de 44 (9@ of N
(3- Cyano- 5, 6-di hydr o- 4H—cyc|opentq][

t hi ophen-2-yl)-2-cycl ope | - 2- acet am de as a
light brown solid. ElI-H ell cal @ C21H32N20S
(M+) 350.1453, 20 found ~% 27/ WD 2004/ 092156

PCT/ EP2004/ 003884 Exanple 16

t hi ophen- 2-yl )-2 2-di phenyl - acet am O S EDA (59

ng; 0.308 mml) was added to a solution of

2- Am no- 3- cyano 5, 6-di hydro-4H 5

CEDIOI QB@ OBOOhERAIPRAs ic?eféd'f@ a sQlution omﬁm%n?-cyan& 5,6-dihydro-4H-

er

szqlqneﬁ& FK&L OnglilPo 2{5(5%;5&&8@@91) ﬁpsi@érélpha%ylar@?mréa acid (70 mg;

dp '3@9 hhﬁo OAﬁzelsétirhﬁ fmgl@l h, ‘1?196! ﬂéHHlo(n'\fﬁB&&e%als 2 ﬁhegleclhr&gy to a silica
el f % - 3@6e acetate hexanes) to provid
18¢lgo ut%n 1‘431;6& fca gel O eluent: 10% - 3% ethyl acetate / hexanes) to provide 13.0

“h‘%%?@/o@%@l\f’(ﬁ(}%rm@ %leﬂ*’f&rBYQJI-Qf?ﬁ%éi‘{tH]) tﬁic%q’xlaﬁ&ﬂé’)w?) diphenyl-

di phenyl - acet am de

cadetamids ps Ty dite ol Sl WRMS miselclfan CoAhadiaDS @g+H") 358.1140, found
3548k 14h0. Exanple 17
N- ( 3- Cyano- 5, 6-di hydr o-4H cycl openta f bl
t hi ophen-2-yl)-2-phenyl -propionamide O S H EDCI (42
”Emuﬁb@l? mmol ) was added to a sol ution of
Am ho- 3- cyano- 5, 6- di hydr o- 4H— 15

ﬁcIOoenta b]thlophene 18

NYeyVdiley- 0 }

240 § : 4 ngk-propionamide
stirring for 19 h t he reactlon n1xture was applied
directly to a silica gel N
Z4
\ O
s

EDCI (42 mg; 0.219 mmol) was added to a solution of 2-Amino-3-cyano-5,6-dihydro-4H-
cyclopenta[b]thiophene (18 mg; 0.11 mmol) and 2-phenylpropionic acid (30 pL; 0.22
mmol). After stirring for 19 h, the reaction mixture was applied directly to a silica gel
column (Merck Silica gel 60; eluent: 12.5% - 33% ethyl acetate / hexanes) to provide 3.5
mg (11%) of N-(3-Cyano-5,6-dihydro-4H-cyclopenta[b]thiophen-2-y1)-2-phenyl-propion
as a white solid. ES-HRMS m/e calcd for C;7H;sN,0S (M+H™) 297.1056, found 297.1058.
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colum (Merck Silica gel 60; eluent: 12.5% - 33% et hyl

acetate / hexanes) to provide 3.5 ng (11% of
WOR(B/08YIAEnN0- 5, 6- di hydr o- 4H cycl opent a[ b] t hi opheaT/ZPgiox©003884

2-phenyl -propion as a white solid. ES-HRMS nie cal cd

f dxaf@plHBEN20S (MrH+) 297. 1056, found 297.1058. 20

-28 WD 2004/ 092156 PCT/ EP2004/ 003884 Exanple 18

|de ‘N OSN H To a stlrred suspen3|on of
2- Am no- 3-cyano-4, 7- dlhydro SFLtthno [2,3-c]pyran

(361 ng; 5 2.0 mol ; pre described in Exanpl e
2, Step 1) and potaSS|unDca tel(1,40g; 10.1 nmol)

phenyl but yryl

in diethylether (6.0 nL) was §ddéh
ure was stirred

chloride dropwi se. The resulting
at roomtenperature for 24h. The s nt was then

renmoved in vacuo, the residue takerup into nethyl ene
chl oride and washed with water. The organic Iayer was

d | f fil1 d '
0SS 35S LS 00, DB o ot ms
5 mﬂtﬂmmodztmyﬂ;arai Meshﬂae{dﬁﬁﬁkﬁiﬁpl@% Steg 10 @6&potssium carbonate (1.40g;

N: £ 3- Cyano- .. ) ,

1] 13 st e 610 Wy ar 2By g siyarids drgpwise. The

Zé ?SSEI};IS smxtire nge sgggd)i;.‘tgfggﬁfﬂe eratﬂféfbﬂ;%% T'Tlﬁzs‘éweﬁﬂwiﬁhen removed

O -

b EOIAE Es e B R BB n s ﬁﬁﬁ%%nc? Eﬁ%ﬁ&&wmr The

Fbi'g‘mni‘diaﬁee Gvab aﬁk@(@dﬁﬁﬁ %@lfﬁé)@t&é@aﬁ@édn@%ﬁ&ed in vacuo to give crude

can nuf In a nvent i gna
10 nB F‘]‘fgﬁ'@d Itrémrgt évrlthtcfiﬁrl ether to prov1 e 428 mg (66%) of N-(3-Cyano-

4,7- dthdI‘O 5H-thieno[2,3-c]pyran-2-yl)-2-phenyl-butyramide as a beige colored solid.
EI-HRMS m/e calcd fOl‘ C13H13N2025 (M+) 326.1809, found 326.1809.
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10

Kernel : Compound of formula (1) 10.0 ng 200.0 ny
M crocrystalline cellulose 23.5 ng 43.5 ng Lactose

wapaumezis60. 0 ng 70.0 ng Povi done K30 12.5 ngPAH/ED2009/003884

Sodi um starch glycolate 12.5 ng 17.0 ng Magnesi um
stearate 1.5 ng 4.5 ng (Ker rigdanfdésght) 120.0 ng 350.0
mg Film Coat: Hydroxypropyl nethyl cellulose 3.5 ng

7'Ega le | yet hyl ene gl ycol 6000 0.8 ng 1.6 ng Talc

1. ‘% .6 ng Iron oxyde (yellow) 0.8 ng 1.6 ny

Titan dioxide 0.8 ng 1.6 ng 5 The active ingredi ent

i $ilsi eated tableks wbxtathing the follawiag ingtdibhts 3en behattfis®red in a
an m;epl{aom Xt ur e Is granulated with a solution of

POl yWVi ﬁy?%ﬁaﬂg’l f’don in water. The granulate is nixed
with sodiumstarch glycol ate and nagesi unst earate and
chrgrediested to yield kernels of 120 or 350P&atablet
respectively. The kernels are |lacquered with an

ag s solution / suspension of 1o the above

nentioned filmcoat. Exanple B Capsul es containing

t Rempolhdwi fyymivhgfIedi ent s can be manuf act ur ed.oinig @ 200.0 mg

CONSRRRIR UGS, |, | "9L00 ents Per cavslle, g

VD 26§ AyA83256 PCT/ EP2004/ 003884 60.0mg  70.0 mg
Povidone K30 125mg  15.0mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 1200 mg  350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture is
granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with
sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or
350 mg respectively. The kernels are lacquered with an aquéous solution / suspension of

the above mentioned film coat.
Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:
Ingredients Per capsule
Compound of formula (I) 25.0 mg
Lactose 150.0 mg
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Mai ze starch 20.0 ng Talc 5.0 ng The conponents are

sieved and m xed and filled into capsul es of size 2.
waxzepbzisS€ 5 | njection solutions can have the POTIEB2HOMGO3884

conposi tion: Conmpound of formula (1) 3.0 ng

PoVigise bgtchne G ycol 400 150.0 ng Acetic Acid g.s. ad0.0mg

pH.p. 0 Water for injection solutions ad 1.0 mM The

active ingredient is dissolved in a mxture of

Pol yet hyl ene d ycol 400 and water for injection

(part).. . The pH is adjusted to by Aceti.c 1 d,, The
bbbl BERRiq 3t nd ned Sheleg i oGy otwe 2.
resi dual amount of water. The solution is filtered,
filled into vials using 10 an appropriate overage and
Sﬁﬁéilﬁgﬁﬁ' -31 WD 2004/ 092156 PCT/ EP2004/ 003884
Exan%ﬁ% Soft gelatin capsul es containing the
foll owi ng ingredients can be manufactured in a

5 cdnjeetidn syhationseandave ha fidldwing corhpaditsorfonpound  of
formula (1) 5.0 ng Yellow wax 8.0 ng Hydrogenated

Soya bea il 8.0 Partially hydrogenated pl ant
oi %PE&B%@%%&HHg&@&ﬁgean oil 110.0 ng Weight of 3.0 mg
C dobyetlylane itlpal 400065. 0 ng  CGel atin capsule Gelatin 150.0 mg

5.0 mg

7%‘{c(e)tiggcidg ycerol 85 %32.0 ng q.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml
by addition of the residual amount of water. The solution is filtered, filled into vials using

10  an appropriate overage and sterilized.
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Karion 83 8.0 ng (dry matter) Titan dioxide 0.4 ng

Iron oxide yellow 1.1 ng 5 The active ingredient is
wdizesvvisd in a warm nelting of the other ingredraErz®4/003884

and the mxture is filled into soft gelatin capsules

ofExampledpri ate size. The filled soft gelatin capsul es

are treated according to the usual procedures. Exanple

E nt ai ni.ng .t foll owi ng ingredients.can ..
S A S b R B oA B ma e e ot B BbbG v in e
f oonuAngiofik)m&thed: Ny Lact ose, fine powder 1015.0 ny
Mcrocristalline cellulose (AVICEL PH 102) 1400.0 ng

Sedi oxynmet hyl cellul ose 14.0 ny
Pgﬁ?%g 6§?€§ol idon K 30 10.0 ng Magnesi unstearate

1Qotnpoyndflf dvatiladl)addi tives 1.0 ng -32 WO 5.0 mg
2%)&/@92156 PCT/ EP2004/ 003884 The active ingredi ent
i Y% with |lactose, microcristalline cellul ose and-0 mg

s bfjiduopensiad Soxyeahhyll cel | ul ose and granulated with & omg
Lxture, o ol yvj nyl pyrrolidon in water. The ,

B‘P%ﬁﬁp‘épgérpge#%ﬂgﬂf‘mf‘ magnesi unstearate and the ~34.0mg

f Bapecdhennbg additives and filled into sachets. 5 Thejpomg

appunt, of active, conpound of forrmula (1) in the above
e%ﬂ%?té)gc?@uﬁec?fmelnit%strative pur poses. The actual 165.0mg

ageldfih capsuldie conpound of formula (1) may vary

dependi ng on the patient and intended use or effect.
Ige@%uld be understood, of course, that the foregoi#h mg
r elyetRs83 o preferred enbodi nents of the invention %dOmg
tﬁat, modi fications may be nade without departing from
thariepPtit and 10 scope of the invention ass-@atg (Horwhtter)

| Mitd&@iokRle! OW ng cl ai ns. 0.4 mg -

Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.

Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:

Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg
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- 33 WD 2004/ 092156 PCT/ EP2004/003884 Cdains 1
Conmpounds of formula (1) ,N RL' OR3 RS NH (~)

we4gmjoozmsherein 5 Rl and R2 are i ndependent|y peraEer@d 003884

10

fromthe group consisting of [ower alkyl, |ower
alThesxytiveangredadnk jsl mixad with lastadekmlicroisodlind cellaibsé avdsodium

al kyl . s i ;uf ed | ower ox substituted | ower,. )

o sy IHleRY n ML e wHIERS AL B R icom in water
wWikegranuldte is raixbd withuagnesiansthetd ad fhedavéliengididitves and filled into
caongi sting of one or nore of hal ogen, hydroxy, | ower ,
al’K é; am no, al kylam no, diaklylam no, cyano and

nitro; or 10 RL and R2 are taken together with the

c dihbamoanonBadtive vhinpbut deffoanaladl tiachesh &8 @Xiﬂ:gles RIBElustrative

< ARy I G BB alS F supod feieridDGReY vary depending on the

 heteemaydlintendédigse omffect) N any substituents are

i ndependently selected from the group consisting of

R Pl LT i
atheninyeasidncmyl thaﬂ:ﬁoﬂiﬁcé@orﬁ@h@ﬁe?ﬁ:tﬁe{ Wﬂgﬂl&ﬁ@eﬁéﬁ]@i‘ﬂ@ from the spirit and
consi s rruted or

i,ng of ] ower kyl., .s C
uiSw6 é’% %}{%P‘éf‘d“’é’r“ﬂs ,Setaflgﬂgé? F_l%e&? i88 claHBhibst i t ut ed
aral kyl, and substituted or unsubstituted cycl oal kyl,
wherein any substituents are selected fromthe group
consi sting of |ower alkyl, |ower alkoxy, hal ogen,
cyano, trifluoronethyl, hydroxy, nitro, am no,
al kyl am no, di al kyl am no, carboxy, am nocarbonyl,
phenyl , benzyl, phenoxy and benzyl oxy; and 20 R4 is
sel ected fromthe group consisting of |ower alkyl,
| ower al koxy, hal ogen, cyano, trifluoronethyl,
hydr oxy, nitro, am no, al kylam no, dial kyl am no,
al kyl sul fonyl, and
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al koxycarbonyl; and nis 0, 1, 2, 3, 4 or 5; and
phar maceutically acceptable salts thereof. 25 2.

wQaanpounids according to claiml, wherein Rl an#CREP200&/003884

taken together with the carbon atons to which they
are attached and the bond bet @simmst hese car bon atons
to -34 WD 2004/092156 PCT/ EP2004/ 003884 forma 4 - 8
nmenber ed, substituted or unsubstituted, carbocyclic or
het erocyclic rin erei any substituents are
sg1ected {¥%ﬁﬁ% gsaﬁéﬁﬁgu%égéisting of hal ogen,

hydr oxy, |ower alkyl, am no, alkylam no,

di al kyl am no, al kyl sul fonyl, ap8l al koxycarbonyl . 3.
Compounds according to aﬁi qh claims 1 to 2,
wherein R1 and R2 are 5 lepl eiHzer with the carbon
atons to which they are aft héﬁ nd the bond between
these carbon atons to forn1a|§ar jc ring. .4
Compounds according to clain$ , reif"RL and R2 are

taken together with the carbon atons to which they
are attached and the bond between these carbon atons
t Y28 m a cycl opentenyl or a cycl ohexenyl ring. 10 5.
Compounds according'to any one of clains 1 to 2,

V\?&S aed tmza\h/c\; ﬁﬁﬂﬁp %‘%Zleﬁﬂﬁ‘ seléc&iﬂfﬁ’or% @E@gﬂ@gp tc%iiigiﬂggtff l@n?érhﬂlf’yl, lower

atoms to . whic ey ar ac an e .ban wee

S R oY s L eyt B2 Ry,

Uidhaited 1owRe afiel % 6bdtiutel a% afd sEBRERALD Salkyl, wherein the
Rl and R2 are taken

ac onding_to C|$Iﬁ1 wher ei n
t%!%@?ﬂ’@iﬂ itiselrcted famythe BErvpgonsistingofignecr et hplogen, hydroxy, lower
ailkae) ethiRd) Al eniA6 N BFLMESES) JRS/IGAEBOM atoms to

15 form a si x-nenbered substituted or unsubstituted

het er clic,ring contajning at |east one_  heteroatom
71.31 eBhpddraeker Els?@lﬁhyldﬂ &hegaabon gomgre mdnch they aredtipohed and the

abénd BdRRed ARSI BeBorMibihs tb Rntall D@MALBER AL Rb¥itEdd or unsubstituted,
theﬁgare attached_and t he bond between these_carbon

atahecyelic of hyterogydir xingewhe e@dny yBRttiteenteeredpdependently selected from
Uik bsip EaHsREnDBF RIIOSHChy & ',Mvé}%!l%yﬁi ! > afho, alkylamino,
het g?oa% oms 8.nQCorrpo%ér?dsi’ agg%r ding to ag* 2%%1&5/},?&\/\/(1@%? éﬂikgammo

t Halkylaminealosuliony. md 2lkefeivachooyh

R3 is selected from the group consisting of lower alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted aralkyl, and substituted or unsubstituted cycloalkyl, wherein
any substituents are selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cyano, trifluoromethyl, hydroxy, nitro, amino, alkylamino, dialkylamino,
carboxy, aminocarbonyl, phenyl, benzyl, phenoxy and benzyloxy; and

R4 is selected from the group consisting of lower alkyl, lower alkoxy, halogen, cyano,
trifluoromethyl, hydroxy, nitro, amino, alkylamino, dialkylamino, alkylsulfonyl, and
alkoxycarbonyl; and

nis0, 1,2, 3,4 or 5;
and pharmaceutically acceptable salts thereof.

2. Compounds aécording to claim 1, wherein R1 and R2 are taken together with
the carbon atoms to which they are attached and the bond between these carbon atoms to
-34 -



9. Conpounds according to any one of clains 5 to 8,
wherein the heterocyclic ring is substituted wth a

woi2oy/092i56t i t uent sel ected fromthe group consPETIERZN08003884

10

15

20
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| ower al kyl, alkyl sulfonyl, alkoxycarbonyl, aryl and
af@inky U.— 25 edDere@psupotitnes] arageublititgtetl Cccaehaydic & edoSiclic ring,

wherei,n the_ri.ng substituent i attached to t
ni %?g%ﬁnséf‘&%l%atstaﬁ%ﬂchg% Zhs GFQUR CORLSHG RS ?1%86?& aydroxy, lower
ab koK WA Allandiho, dhlkylhsitd, @lk‘zlsulfé%frl, dednabessetsbonyl.

n

according to claim1, wherei | and R2 are

i ndependently selected fromthe group consisting _of

| Bwer al kO RASRED SSEPRURG L0 HHAGRSATIEAIS Lig, Whgraifidy and R are
- BkeME) ~afPthe GaBoh ATROQAINER 8R4 arsathghéd stiethe bond between
| ower al kyl substltute%pgg r. al koxy, substituted

| Hiss carbpRatanrsio fouppsey Tingr y| and substi t ut ed
aral kyl . 12. Conmpounds according to claim 11, wherein

Ry. and (?2 doﬁﬂfb@ﬁd gl @&bfd{ingfcﬁdaihpg\}?ﬁhe@éihﬂl- and RBare taken together with
i Foatofs T WBUIPP tic Sechor A Shipbond Ritigen these carbon atoms o

CYrhP2 k¥ddpenidhyl SoMBRISAERnICARE di ng to claim 13,

mhereiny%%Fﬁﬁs gyclopentylP§15€ngnpounds according to

any one of clainms 1 to 12, wherei is substituted

oP- unsubs{oprawadassPrding t apgne or}igf'%.l thiRsEFAR L and R2 are

agdkeh dbgher Vit @k Qurbon a¥i8d RiwhiBBthe§ aRhBtthePindP@R BV between

17. Conpounds according to any one of clains 1 to 12,
wHss e Fa1 bR atogny tgfeym g sritituted gr upgihstitwiershaterosydic aget
claim17, wherein R3 is selected fromthe group

cgnsi stin g:oﬁigpdﬁﬁﬁb ¥dcor®hH¥d claibl 9 R¥Mereih RARMAMYI ar@dken together with
sec-butyl . nmpounds™ accordin any one of

19. t
c thei G3Eb AR tgmpgo thearg attachgd ap tlztgbo gfTfdese carbon atoms to

agG SsRonEAbARY s@B\eitREd 6 BhdBsthtutdd Hero&R1i8 ¢ing¢ohfaliihg at least one
the group consisting of N (3 -Cyano-4

sheferastempl - t hi ophen- 2-yl) -2, 2- di phenyl - acet ani de,
N- (13- Cyano- 4, 5-di net hyl - t hi ophen- 2-yl)
-2, 3- di pheRWlsRLAPLRBAIThER claim 6, wherein R1 and R2 are taken together with

the carbon atoms to which they are attached and the bond between these carbon atoms to

form a six-membered substituted or unsubstituted heterocyclic ring containing one

heteroatom.
8. Compounds according to claim 7, wherein the heteroatom is a nitrogen atom.
9. Compounds according to any one of claims 5 to 8, wherein the heterocyclic

ring is substituted with a ring substituent selected from the group consisting of lower alkyl,
alkylsulfonyl, alkoxycarbonyl, aryl and aralkyl.

10. Compounds according to claims 8 and 9, wherein the ring substituent is

attached to the nitrogen atom and the ring substituent is lower alkyl, alkoxycarbonyl or
alkylsulfonyl.

11. Compounds according to claim 1, wherein R1 and R2 are independently

selected from the group consisting of lower alkyl, lower alkoxy, aminoalkyl, aryl, aralkyl,
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N- (3 -Cyano-4-nethyl -5-ethyl -thi ophen-2-yl) -2,3
- di phenyl - propi onam de, 20

WOR(B/0®YIAEn0- 4, 7- di hydro-5H-t hi eno [ 2, 3-c] PCT/EP2004/003884

10

15

20

25

30

pyran-2-yl) -2, 2-di phenyl - acet am de,
3-stilyaitated 1aiqrhadity), Isabsityled idwia-all oy GuBstitateddbyeiramninbhlkil, substituted

| engla[_lc?lsgbs%]tmpx aﬂicy'ﬂe' 6- carboxylic acid tert-butyl

3- Cyano- 2- ( 2- phenyl - propi onyl am no) -4, 5, 6, 7-tetrahydro
- 5[2[— t hi en@dnzpBmdb aq:nplrdlidg Beeloim ¢ arddeexsthiRl aadiR® independently are

rt bg(%l ester,
(3-net hyI 2 phenyl - but yryl am no)-4,5, 6, 7-t et
rahydro 5H-thieno [2,3- c]pyridine-6-carboxylic acid
t dBt - but yICoaspc&m,ds accordmg to any one of claims 1 to 12, wherein R3 is a substituted

2- phenyl - pent anoyl am no) -4, 5,6, 7-t
%Hf}’gqﬁét%ﬁifw Oélﬁ%’l [2,3- c]pyridine-6-carboxylic acid
tert butyl ester, -
N1¢3- q/an@oﬁapmtﬁanmudﬁﬁgatwtlaim b3, GvberdirR3dbhydiapehtyl.eno
[2,3-c] pyridin-2-yl)-2,2- 30 di phenyl -acetam de, -36

2004/ 092156 | EP2004/ 003884
N0 Cy an BT PeeRPRRR Ll ofsliis i dhavhesely Rais substiuted
pyr ndsubsfturéd ar&l@raia];khlenyl acet anm de, :
3- Cyano- 2- di phenyl acetyl am no-4,5, 6, 7-tetrahydro-5Hth

istig.o [2, 3tco]fnlpo\{1rnldg gcnc%rcﬁng% 91%% Wche?e(ih %3 18 p}rl]éﬁyl orsbenzyl

N- ( 3- Cyano-4, 7-di hydro-5H-t hi eno[ 2, 3-c] pyran-2-yl)-2-p
héfyl - but ﬁ]ompouhads aQohMihfd ard- rearfylaipe ht@bdivheaein @3 is lower alkyl.
(3-cyano-5, 6-di hydro- 4H cycl opent a [b] t hi ophen- 2-

yhy-am dng%qu/)%ﬁxﬁyaccor toD cri nfﬁ/% }be Tl%?%lisa 20N frorh Phe group

-cyano 5

t homlﬂ’umlg-oin}elﬂ)yl,aawh}deproﬂzyi 1sopropyl and sec-butyl.
N- (3- Cyano- 5, 6-di hydr o-4H cycl opent a[ b] t hi ophen-2-yl ) -.

di phe
218 DA SRS e W sl i £t S
-2 cycl opentyl - 2- phenyl - acet am de,
NQQ 3- CyanGobpdudilhyatoolingocanyl cnwelftch[rbi 1 o thlsepetad frbin the group
t?f?%{-ﬁ ?yl acet am de, and

a170- 5, 6-di hydr o- 4H-cycl opent a[ b]
t N- (ﬁsﬁ‘gmd_lél,)'z'sl-dlfr&t}p/h-e]m}bph@f—ﬁpiﬂ)emalfmﬁ]eenyl-acetamide,

N-(3-Cyano-4,5-dimethyl-thiophen-2-yl)-2,3-diphenyl-propionamide,
N-(3-Cyano-4-methyl-5-ethyl-thiophen-2-y1)-2,3-diphenyl-propionamide,
N-(3-Cyano-4,7-dihydro-5H-thieno[2,3-c]pyran-2-yl)-2,2-diphenyl-acetamide,
3-Cyano-2-diphenylacetylamino-4,5,6,7-tetrahydro-5H-thieno[2,3-c] pyridine-6-
carboxylic acid tert-butyl ester,
3-Cyano-2-(2-phenyl-propionylamino)-4,5,6,7-tetrahydro-5H-thieno[2,3-c] pyridine-6-
carboxylic acid tert-butyl ester,
3-Cyano-2-(3-methyl-2-phenyl-butyrylamino)-4,5,6,7-tetrahydro-5H-thieno[2,3-
c]pyridine-6-carboxylic acid tert-butyl ester,
3-Cyano-2-(3-methyl-2-phenyl-pentanoylamino)-4,5,6,7-tetrahydro-5H-thieno[2,3-
c]pyridine-6-carboxylic acid tert-butyl ester, ‘
N-(3-Cyano-6-methanesulfonyl-4,5,6,7-tetrahydro-thieno(2,3-c]pyridin-2-y1)-2,2-
diphenyl-acetamide,
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15 and pharnmaceutical ly acceptable salts thereof. 21.

A process for the manufacture of conpounds accordi ng

- woaoang2isee of claims 1 to 20, which process eomP2@edo3sss

10

15

20

25

reacting a conmpound of formula (I1) ,N RL R2 S NH2

( IN-X3-Cayah b Game iyl &3 1657 -t rah@d rothder{ol] 2,5 )] Byridth-2RA) -2i2-diphenyl-
Rdéé]c)l.eOO(lll) wherein Rl, R2, R3, R4 and n are as
derim fn any one of clains 1 to 20. 22. Conpounds
aGeCyationzr digheaylycetylemirfo-¢)58, Teetrahiy@ro28HWhRAO[ 2,3-c]pyridine-6-

manuf act ured b rocess according to claim21. 23.
Pﬁ%#’r?ﬁ@éclﬁc?‘g%e%é'g?fﬁ%si tions conprising a conpound
a@E—Qﬁf—@y@@cg—_@W—;&i{h}'d@ﬂEHQ?ienlg@,ﬂcﬁiyﬁﬁa—l-yﬂﬁ%%@eﬂ%%tﬁwa?ﬁde,

p C I.ca accept a carrier_and/or_adjuvant,
%%Y%Wﬁb‘zﬁ a‘?%%ﬁ‘:‘%é%@&?%@é o-4Ebwpderfaalblthiophen-2-
agbadrflideg to any one of clains 1 to 20 for use as

t Qer apeut.i ctive substances. - 25. Conpounds
aggiﬁgﬁ?ﬁéj@d’ Hyl-lbfﬁelwfaéllﬂap}r?’-ivatn&%@rdﬂlmdr@é%l-as

t bpdlapandbithaphey2-yipuksdances for the treat ment

\?\nli]\f/ or. prophyl axis of diseases _which are assaoci ated -
N -Crenas S digadront Heszdppanta bhdiophered-Hods 3-diphepd-acetamide,

t Nepd-URaM 0-81604iRYd R ARy LB Erta B thilhRASLS]) Whi -2- ;
assggciagt eod Wi tlhyt he g%ca ona[?)gce o?, glgl\ytq?}%{hpg?ﬁilz phenyl
d?%@ﬂ@@, whi ch nethod conprises admnistering a

ﬁ u maE n @Z%}(%g’% g‘%igi’(ﬁg'é}@‘C?HXPQRE[ID%QE}I-@YI}-ZEQdﬁ)@leltl}q-a%etamide, and
N-(3 -Cyano—g,6—dihydro-4H—cyclopenta[b] thiophen-2-yl)-2-phenyl-propionamide,

and pharmaceutically acceptable salts thereof.

21. A process for the manufacture of compounds according to any one of claims 1

to 20, which process comprised reacting a compound of formula (IT)

R1 #
[

R27°S” "NH,

with a compound of formula (I1I)

0

cl R3

R4(n)
)

wherein R1, R2, R3, R4 and n are as defined in any one of claims 1 to 20.

22. Compounds according to any one of claims 1 to 20 when manufactured by a

process according to claim 21.

23. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 20 and a pharmaceutically acceptable carrier and/or adjuvant.

-37-



animal. to 27. The use of conpounds according to any
one of clains 1 to 20 for the treatnent and/or

wonroplwtiaxi s of di seases which are associ at ed RCT/EPR2(€/003884

10

15

20

gl ucagons receptor. 28. The use of conpounds accordi ng

t @4any on&oaipdings a8cotdihg t@hyf @ite dfftkiirhk € &b D@ Fdr usangi{herapeutic active
prophyl axi s of diabetes. 29. The use of conpounds

aég@?%Fﬁ@ to any one of clains 1 to 20 for the 15

preparation of nmedi canents for the treatnent and/or

prephyl axiGngfoudids &é&‘@@@ing\ﬁd} &ly @edf CRHHOT kAL®@ brist s thempeutic active
30.. The u

gl ucagons_.recept or. . af ounds .accordi n )

© SUbPegnor e Cratmint aid/er igPRyps ks Ff’éﬁgF&li‘ R pstspciated with the
metlicegorerteptdnr the treatnent and/ or prophyl axis of

di abetes. 31. The novel conpounds, processes and

ethods as well .as the use of ch 20, conpaunds .
Sabstant | Fthad HruiefreB e andiok Bearblas By giseases which are
associated with the glucagon receptor, particularly diabetes, which method comprises

administering a compound according to any one of claims 1 to 20 to a human being or

animal.

27. The use of compounds according to any one of claims 1 to 20 for the treatment

- and/or prophylaxis of diseases which are associated with the glucagons receptor.

28. The use of compounds according to any one of claims 1 to 20 for the treatment

and/or prophylaxis of diabetes.

29. The use of compounds according to any one of claims 1 to 20 for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are

associated with the glucagons receptor.

30. The use of compounds according to any one of claims 1 to 20 for the

preparation of medicaments for the treatment and/or prophylaxis of diabetes.

31. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.
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