1. SUBSTI TUTED 3- CYANOTHI OPHENE ACETAM DES AS GLUCAGON

RECEPTOR ANTAGONI STS The present invention is

concerned with novel substituted 3-cyanothi ophene

acetani des, their manufacture and their use as

medi canents. The present invention further relates to

phar maceutically acceptable salts of these

3- cyanot hi ophene conpounds and pharnaceutica

conposi tions containing these conpounds. The gl ucagon
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domai n receptor (GPCR) of the secretin famly. Wen

the natural hornonal |igand gl ucagon' binds to the

UR, there is an activati of agenyl af e cydase ,and a
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d ucagon has bee n| cally to rescue d| abet |
- pae % FeGFRIOT Cﬂ'ﬁ@g‘ﬁ RroieinrhpEled 7 SHRTTFR drgain receptor
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treat nent of di abet 6s. Briefl y stated, nove]

GIAEithere depmackiyation of assrdaie cideseant aconsomiangdsease in cAMP
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ﬁhmmmxhnmgtbb&abﬁmxst aspect, there is provided a
conpound of forrmula (1) N. R R2 SN (I} R4"

- Briefly stated, novel substituted 3-cyanothiophene acetamides have been found to be
glucag;n 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 a first aspect, there is provided a compound of formula (1)

N

R1: i f’
R3
R2 N
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() Réy,

wherein RI and R2 are independently selected from the group consisting of lower

alkyl, lower alkoxy, aminoalkyl, aryl,




wherein RI and R2 are independently selected fromthe
group consisting of lower alkyl, |ower alkoxy,

am noal kyl, aryl, aral kyl, substituted |ower alkyl,
substituted | ower al koxy, substituted |ower

amIRAak bt ut MBS b él@l?%b@fi%ked?ﬂ@reﬁ%m%j, Sitisgiehdl Rhey!

wherein the substituent is selecte romthe group
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t hi en-2-yl)-a-phenyl - benzeneacetam de. In a second
aspect, there is provided a process for the

'ﬂPepchgﬁ& ng%ct(?ﬁle(f‘eofg%?éjvqggd & Erocess for the manufacture of compounds as

defined above, which process comprised reacting a compound of formula (II)
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(i)

with a compound of formula (IIT)
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defi ned above, which process conprised reacting a
compound of formula (I1) Rl Fit $ NHp (I I) wth a
compound of forrmula (I1l) la c R3 R4(n) (Itl)

wherein RI, R2, R3, R4 and n are as defined above. In
a third aspect, there is provided conpounds as defined
above when manufactured by a process as defined in
the second aspect. 1b Di ¢l osed herein is a

phar maceuti cal conposi g ri sing a conpound of
formula (1), or pharmaceyijcally acceptable salts
thereof, and a pharmaceut 34§cceptable carrier
and/or adjuvant. In a fou aspect, there is provided
phar maceuti cal conpositions conpflijjsi ng a conpound as
defi ned above or a conpound sel ected fromthe group
consi sting of N

(3-cyano-4,5,6, 7-tetrahydrobenzo[ b] t hi en-2-yl) -a- pheny
lwHeedid RISROER M And MNare3rs defined above. .
cyano-4,?-d|hydro-5,5-d|nethyl-SFLthleno[z,S-c]pyran-Z
-yl)-a-phenyl - benzeneacet am de,

th 63580 ABGOREIIY bl oo b AV ERRE IR iR ridoackured
Wy (aProvan abddimdil iy the@eddrasgbaapent af b] thi en- 2-y1) - a-
phenyl - benzeneacet am de, or -

N-(3-cyan-5, 6,7, 8-tetrahydro-4H cycl ohepta[ b]t hi en-2
-yl ) -a-phenyl - benzeneacet am de, and a pharnaceutically
acceptable carrier and/or adjuvant. Al so disclosed

herein is a nmethod for treating or preventing di seases
whi ch are
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associ ated wi th antagoni sm of the glucagon receptor,
conprising admnistering to a patient in need
thereof, a therapeutically effective anmount of a
conmpound of forrmula (1). In a fifth aspect, there is
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- jai])—takp}mnylzbejﬂzéneac@hﬁmel amEDpleneacaitieilyffceptable carrier and/or
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At 2, 3- c] pyran-2-yl ) -a- phenyl - benzeneacet am de,
N- (3-cyano-6-ethyl-4,5,6,7 2
t et rahydr obenzo[ b] t hi en-2-yl) - a- phenyl - benzeneacet am d
e&lsd\ﬂi@&amﬁélemi@sﬁf wethyd for- t:reatmg or preventing diseases which are
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~ (Deat ment and/or prophyl axi s of diseases which are
associated with the glucagons receptor. In a seventh
aspect, there is provided the use of conpounds as

teh ififBGs 50 \Rer®is ProvidedBRURE oF 864! %S&hd‘ a{smh@@ abiveWP a
consi sting of N (3-cyano-45,6, 7-tetrahydrobenzo

P@)l}'lpﬁ'i‘rlélrﬁe ted froan Pieegngup pansistng af Nt @riydng-4,5,6,7- -tetrahydrobenzo
Y 0S5 R bt SV T L s almethyl-Sh-
Whiéd{29 ai}pyrﬁn-etﬂn)llx Phedylbbehzencacetamide, N-(3-cyano-6-cthyl-4,5,6,7-
tetrahydrobenzo[b]thien-2-yl)-a-phenyl-benzeneacetamide, N-(3-cyano-5,6-dihydro-
4H-cyclopenta[b]thien-2-yl)-a-phenyl-benzeneacetamide, or N-(3-cyano-5,6,7,8-
tetrahydro-4H-cyclohepta[b]thien-2-yl)-a-phenyl-benzeneacetamide, for the
preparation of a medicament for the treatment and/or prophylaxis of disease which is

associated with a glucagon receptor.

In a sixth aspect, there is provided the use of compounds as defined above or a
compound selected from the group consisting of N-(3-cyano-4,5,6,7-tetrahydrobenzo
[b]thien-2-yl)-a-phenyl-benzeneacetamide, N-(3-cyano-4,7-dihydro-5,5-dimethyl-5H-
thieno[2,3-c]pyran-2-yl)-a-phenyl-benzeneacetamide, N-(3-cyano-6-ethyl-4,5,6,7-




t et rahydr obenzo[ b] t hi en- 2-yl ) - a- phenyl - benzeneacet am d

e, N-(3-cyano-5, 6-di hydro-

4H cycl opent a[ b] t hi en-2-yl) - a- phenyl - benzeneacet am de,

or N-(3-cyano-5,6,7, 8-
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cl ai s, ss otherwi se indicated, the foll ow ng

d%e P fﬁagerﬁ;w@?%es%?cagg?strﬁc?péori‘I lustrate an d define

t he nmeani ng and scope of the various terns used to
describe the invention herein. In this specification
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gdrocarbon radi cal” of ‘one"to twenty carbon

Thaxclopanid] blthiohy2-ylje-thengl beneeneacatamile, at NA8-cyans-6,6,7,8-
f bl . b Al kyl
S FHRT - SEenBatbitet B A hersneisibing droi.
| PupEatnksPaYedidats for tHeadeha: AR pro@]h?lﬁxﬂ(éf'diabetes.
I ower - al kyl) and/or N(Iower-al kyl)2." Furthernore,

substituents as dexcnbed in this specification cone -

i et anshathgefeaturesmasperts abd edvantagss af theyiresegt bnypstien will become
e . " - ﬂg(l." i . .
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e oharivin indicwted, the Efllowity famfem:saare aetfforth to llustate and define
rﬁ%l%gg%ﬁﬁ;sgg Ig{é d %ﬁyﬁf@%ﬁﬁﬂs&ﬁ&é%%% %Ie%fd;rsig%'%hzeg%??nﬁon herein.

n-butyl, s-butyl, t-butyl and the like. A |ower-alkyl
 dm thipspraificefivn Grestietty “Idveer bis aseditishianis goouppaiisisting afone to seven,

¥ cer ion with th "al k71",
PRIGHRIT AR Tl BPEY) ouns are preforrea

The term “halogen® refers to fluorine, chlorine, bromine and iodine, preferably to fluorine

and chlorine.

The ternil“allcyl”, alone or in combination with other groups, refers to abranched or
straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty carbon

atomépreferably 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, NHa, N(H, lower-alkyl) and/or N(lower-alkyl),. Purthermore,
sul_ﬁstfltuents as dexcribed in this spedﬁcaﬁon 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
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The term "al koxy" refers to the group R -0, wherein

R is alkyl. The term' | ower-al koxy' refers to the

group R -0-, wherein k is |Iower-al kyl. Exanpl es of

| ower - al koxy groups are 2b WD 2004/ 092156

PCT/ EP2004/ 003884 e. g. net hoxy, ethoxy, propoxy,

I sopropoxy, butoxy, isobutoxy and_hexyl oxy. Al koxy and

| ché"rGaébR’éﬁEO - dbpsdermmip TBheisrammpinn ivar saclsmlsctaﬂwtm@hyl ethyl, n-
p@roRH :nIS@gTO@g urblttﬂds—batyﬂ,ltémtylmnddhahkatﬁ lmlwmaﬂ]tyl gioep may optionally

;?%ﬂ%sggre nma a?reéé&%aﬁ$ ﬁ%ﬁn?@%P% b%%%?% ‘allyl”.
tﬁmubmmvdlewtr-akylkgm\ypdareprd&irahl of 3 to 10 car bon
aton(s), preferably 3 to 6 carbon atons, such as

2 Y t l.ahexyl . .
*ﬁe?&%iy%"la%ﬁa‘s% s R Rty Dinbeain B i 3B ofie g ower-alkoxy
by¢femsero thé fnoup R’ eve vhatdi RYis Idiﬂxgﬂkﬁ Exé‘m ®of lower-alkoxy groups are
trifluoronmethyl, hydroxy, nitro, am no, alkylam no,
di al kyl am no, carboxy, am nocar bonyl , phenyl, benzyl,
phenoxy and benzyl oxy. Unsubstit ated cycloalkyl gr oups
to are preferred. The term"aryl" relates to the
phenyl or naphthyl group, preferably the phenyl group,
whi ch can optionally be nono- or yultiply-substituted
by | ower-al kyl, |ower-al koxy, hal ogen, CN, CF3, ~
hydroxy, NO2, NH2, N(H, |ower-alkyl), N(Iower-alkyl)2,
carboxy, am nocarbonyl, phenyl, benzyl, phenoxy,

~and/ or benzyl oxy. Preferred substituents are 15

| ower -al kyl, |ower-al koxy, hal ogen, CN, and/or CF3.

Furt hernore, substituents as described in this

speci fication come into consideration. The term

“aral kyl" refers to a group aryl-lower-alkyl. The term-
"heterocycle" refers to a 4- to 8-nenbered ring which

can conprise 1, 2 or 3 atoms selected fromnitrogen

oxygen and/or sulfur such as tetrahydropyridine, 20
di hydr of uran, di hydropyran,. furyl, pyrrolyl, pyridyl,
1,2-, 1,3- and 1,4-diazinyl, thienyl, oxazolyl,
oxadlazolyi i soxazol yl thlazolyl, i sot hi azol yl or

i mdazolyl. A heterocycle group nay be optionally
substituted with an aryl group or have a substitution
pattern as
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described earlier in connection with the term"aryl"
A heterocycl ic ring may conprise a double bond. 25

_ .w qutf,#ége%l?;g pharmaceutically acceptable salts” Pmﬁﬁ(ﬁﬁ)ossm
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t he compounds of formula. (1) w th7imnorganic

or ci ds such as hydroghlori¢ acid,
h§dr 1@%@& et T PTORPTh rsepr%?@ﬁ&%‘%w ipppatogy prl bexyloxy. Alkoxy and
PRasRhYE g?&ip@i md dpﬁbﬁma@e a @ et ACH SieriBd @isEribed earlier in

-acid, ace cid, “fumaric_acid, succi-hi ? aci

t SPRRECHED a% e Haioh APRES Y R ol tuked afkosy.ang) %ﬁe&&%ﬁﬁw&s are
?kg,ﬂ@@g thellke which are non toxic to living

gani sns. Preferred salts with: acids are fornates, 30
ma| eat es, CI trates, hydrochl grides, drobrom des an

e R &58% Wi Feeretammogovaley sarhorts ch@; ]G3 &t b%arbon atom(s),
r %&&&1@51 13G0% cg%patmg GACH 8 JyEIRRM L q dEBRYR eﬁ%péﬁfyu RE cydohexyl.

reactlon Exanpl es of |eavi ng s are hal oge

méFgloalie sipeps @ ppieealy-be svb‘tg@@dl @Qiyéwer-aﬂwl Tower- -alkoxy, halogen,
CETLFRRALR Gy 88 B RSE) R e

i amfeqgcarbnl, phowbrten syl Rhean £ T@nné}flpm frsnbisiicd cydoaﬂwl groups

S romthe group consisting of |ower alkyl,
Eim:;%ﬁg- 21 koxy, am noal kyl, aryl, aralkyl,

subst ituted | ower alkyl, subst ituted | ower al koxy

s The term teerd" telnisrto g Pheaykar napbiityb gioupt exdfesabyly ﬂ‘@r}dhenyl group, which
t t
R L T e
h 4106 §éh, hydyeiryo (., Nolwe¥ (H édm@xglkylhﬁi (meraaﬂk}&]zmbmzy,
'aﬂlﬁé@aﬁ‘fgn?f) phédyenAl %h%gqp an@for benzyloxy. Preferred substituents are
- Jower-alkyl, lower-alkoxy, halogen, CN, and/or CFs. Furthermore, substituents as

described in this specification come into consideration.

The term "aralkyl" refess to a group aryl-lower-alkyl.

The term "heterocycle" refers to a 4- to 8-membered ring which can comprise 1,2 or 3
atoms selected from nitrogen, oxygen and/or sulfur such as tetrahydropyridine,
dihydrofuran, dibydropyran, fﬁryl,.pyrro_lﬂ, pyridyl, 1,2-, 1,3- and 1,4-diazinyl, thienyl,
oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl, isothiazolyl or imidazolyl. A heterocycle group
may be optionally substituted with 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.
(1) 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, saccinic acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid and
the like, which are nmon 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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RI and R2 are taken together with the carbon atons to
which they are attached and the 1o bond between these

: car tonms to forma 4 - 8 nenbered, substi
WQ@Q‘E@%}% i o@looasss

Ptuted, carbocyclic or heterocyclic ring,
wherei n any substituents are independently selected
f frotatail: fee Breshmp IMGRYEPR TEHE Brcommoygenot ﬁagﬁa\ﬂa@, | ower
al kyl, aryl, aral kyl, am no, alkyl am no,
di al kyl am no, al kyl sul fonyl, ang al koxycarbonyl; R3 is
sel ected fromthe group Bobpsi sting of | ower alkyl,
substituted or unsubstitutgd lar R 15 substituted or
unsubstituted aral kyl, afdl Subsli u?ed or '
unsubsti tuted cycl oal kyl, whegr ei any substituents
are selected fromthe group cons |ﬁgmbf | ower al kyl,
| oner al koxy, hal ogen, cyano, trifluoronethyl,
hydroxy, nitro, am no, alkylam no, dialkylam no,
cahbreky, ami nocar bonyl, phenyl, benzyl, phenoxy and
benzyl oxy; and R4 is selected fromthe group

C | St f ; - hall

CPD3ATI0NE Shel kel il 1St 2L BEtyo BBl ORRY . v
alkoxy, it kyliaaylikarkip, sahstifited loswek dliply substituded lower alkoxy,
e
ombfsijm&nt i;a sélhotecﬁﬁoﬂgtlhb rgampaim?wisﬁmg@ﬁ(_ﬂﬁ@mm%e pf bileges dydroxy, lower
enbodi nent o e resent invention an

Hcete el ne RARERE S ST 00 Bhunds of

formula (I) individually also represent a preferred

eRband Rerie ket tigetheewithtthd cavient dtoms tCahjrhuhesareastached and the

fi aboye ich are,npt salts, ar re, .. .
e LB s oGP 56 50 Bhrbed - Brsa B0 Bosabsfitated or vmsubstituted,
pte&B@cfytEcdo:ﬁ]ﬁélﬁd tﬁﬁ? _tring{j whdre: nmms\t,\t}]?dtithme%lﬁ Emiegeglziaimelected from
t CcO oun .as I ne above, . reln arlr .
t e GO TR RERE of BHiofHhe bEP I LD R R, gy afiglamino,
afiiaBghedno adlildenione Hrbyeabohtipse carbon atonms to

forma 4 - 8 nenbered, substituted or wunsubstituted,

car bocycli.c. or _heterocycli.c ring, rei,n.an )
SRbErorietier from e EeNREantRg GRIo%er ﬁ@ﬁgmﬁsﬂ%%w wpyuhgfituted aryl,
Ofublah RGPSy ukhyHERNd akAWAT ardl daBbtitu Bl d3 Qun st devk e Ich@oallyl, wherein

di al kyl am no,
any su st?tuents are selected from the group consisting of lower allyl, 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, 4015
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 salfs, are more preferred.

- 4-



al 'yl sul fonyl, and al koxycarbonyl. Another preferred
enbodi nent of the present invention relates to

co nds as defined above, wherein R and
wG 2&@??9%8%9 %Tﬁée}'googp{ésss«i

5

10

2

(=

25

30

ether with the carbon atons to whicht
attached and the bond between these carbon ato to dab
1A preferrehemRRAFBICREC] tha grespyarEsntoR elates (o mi g5 g lefined above,

t@ﬁ&@'ntlgpﬂit@z 2t thER ARl ockhith ety aresttached
att ac]he and the bond between these carbon: at g,ns%bgt?tuted or

faswdhthg bopd bpmiser Hyase earben sipEIdREXEnY I 1§ mgnbere
. . . -
&Esh%%tg%g%ax d‘gekﬁ’élr@‘f ﬁi}?ﬂggg{/bﬁéﬁg E%%ézah%? $ulbBituents are selected from

compounds as erein R and R2 ar e _
t Gl gnoupoepmsivng of hdlogenehishp b hovae el eaiingh 2BlapHE) Hplkylamino, -

?%ir(ﬂ]&hgoqwggﬁi%%@%g%nypetvveen t hese carbon atons to

a su Unsubstituted heterocyclic ring.
15 Preferably, R and R2 are taken together with the
cAnbtwr prebsediepnboidimrnt dféhe preeentinvantionrelanutolqEROBREs o defined

gutO‘SQ}%ﬁ@lb{r E‘igﬁa ﬁlﬂrl@?ﬁg QG %egh{ﬁ%fﬂ Be ShrbpABIRAE ®Gvhich they are

or unsubsti t ut eterocyc Icring .. |
cattchehandjthetbond dstween éhdse tatbonetms Wifpwn pcetberedic ying. Preferably,

Ly ARd,R2 are faken Lo W‘B?c'ij BHeR and th
\%F Sﬂﬁ‘gﬁ&e %%%n %F% ac élgg?ri]%%f]ﬁ%ﬂ %Eglﬁr% tEgbe vvqu% %I%es e e
chshbbetatamtheteccaflprmatams it farenbercegesiehgtdr aayddhesenyl ring.
unsubstituted 20 heterocyclic ring containing one

het ey oat om . Prefera . Saj t ' i far ;
CEmgbtnes cip e B o R B0 AR AWM AeTh AR wherein 1
abisbRP nef tekarctd getBampith Hebssarbosheomis to which theytase atiadbad pad the bond

j t I ..
A48, 2 5 PR AL B SRRt
s Bhsérably RUavd Rhaske takdnrtggathbrswith thenbrinel tobeto Whishithéysre attached
91008, SOrialy 0 2L Lot pl oA UL o

Pahéitethacd Yetgoefdie Hog cahaitagpdundsnabetedesani Mert preferably, Rl

abo wherein the rj subhstituent is.atfached, .tq the -
n ?‘JP‘X gﬁ@ﬁ? @-{‘?ﬂﬁog Wltg g!}et GRERATLFPTRS 6? gml‘f%@r age éﬁtac%ed and the bond
C BERRLA 5528 HeS Stoihad fathoY eix-whabeled sttheituted gr unsubstituted _
substituent is attached to the ﬂi_ﬁ%r%%en tom and the rope
r PAGTABt IR RORRAIDE) teEpatom. PRy Sppatgpl 1s a nitrogen.

a@éﬂpﬂﬂnﬁ&% ein GiPhBRFoRERfiSEA 0 BRalkgSeRsred. Compounds,
descri bed abc?\r/ee are those, V\herg%rgggi; and. R2_ are

i e shath hEirostara &t WEFOERHAN PHECRTIS BFOPFHETE i ng of
|l ower al kyl, |ower al koxy, am noallcyl,
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

<D

particulérly 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 fromi the group consisting of lower alkyl, lower alkoxy, aminoalkyl,
aryl, aralkyl, substituted lower alkyl, substituted lower alkoxy, substimted lower

-5-



aryl, aral kyl, substituted |ower allcyl, substituted
| oner al koxy, substituted |ower -5 WO 2004/ 092156

wd@gg‘@gfég%/ 003884 am noal kyl , subst ituted apyr96h4003884

10

15

20

25

30

ted aral kyl . Preferably, and R2

BRSS! Sy 1@@#%@@5%&% Ping %"rdi@ﬁ%ﬁepmdmﬂ?

Iﬁb’ﬁﬂ»ﬁdr@%gr , et esefbablyonabyingdathys descri bed above,
wherein is a substituted or unsubstrtut ed cycl oal

%%9%%2%? ?rte%n}tbg)%wgr? ldnggl?]etﬁ//rﬁsenénﬁrgq o erg&ompor.mrds as described
campauitdsciaR3des Qﬁbshaﬂe@bﬂm&uhﬁﬁuteﬁQﬁdoaMEU abubsBRited cycloalkyl is
sub trt:é gea% &&nsu tit tled aryl nsubstituted aryl
ige% Tekgably g}'phenyl Furt her nor e,
conpounds wherein R3 is substituted or unsubstituted
aD¥er fefr_.&i‘éﬂ ibhlfl cﬂfrﬁé RE Qésﬁfl'b@lchbovfm lﬁb@deh ] ﬁrﬂéz@ﬁbﬁ'j’ ¥lsubdtituted or
ar a referre en or . be

AE efﬂertrbéaﬁg%ﬁ B, by ﬁﬂé@@hﬁ A arthermore

i L w*h@freﬁi RS id bsRARYS selstiilREdbyBor drkllyPsre preferred.

§ %@2%#%2%«%&5@%5%@%@ r‘%%'tl?%ie@séﬁfewtar PR o

group consisting of methyl, ethyl, propyl, isopropyl
aReoBeCrefkitl enfodiBbstQ fEsRedeat npeid ﬁ[art@sdto cbbhpounds of formula

Fot her preferre enbodi ;ﬁjﬁ%he presefw | nve t
1} a5 qriingd alpvsr whetsm Rt err%r %?f;ove» wherein
a3 fekleaed ﬁ%ﬁpﬂl% gB6® LRsBns st xﬁ@ﬂhﬁid efhiP ﬁ’iﬁﬂj@ 1sc§:fr91§'5ﬂ and sec-butyl

consj sting O
MIEBISQ)FW@H]&YBIE&W hyl -t hi ophen-2-71) -2, 2-di phenyl -ac
et am de,
g%nfao%ﬁ}a%r/ﬁfi‘gﬁ’éféméd £ BBERYInt bPihe BR&Ratdavdntiogd; S1dd.phenyl - pr
N-3 4-met hyl - 5-et hyl -t hi oph 1')-2, 3-di ph
( &@%dgg%ﬁogggis o enerale fom):{mla (I)I a?spde%ged a]%/ov)e are thosale Rlecten from the

h%f()é g,of di hydro-5Ht hi eno[ 2, 3-c] pyran-2-yl)-2,2
%enyl et am de,

- NepArene-45-shospykidehean 7o-24 gipheryltasetemtigelr o- 5H-t h

;@@%@éﬁo%?){ﬁﬁ)gﬂﬁ?ﬂﬁoﬁfeﬁr?91’53@',3 Biphehdl-hEhionaHhy,

N erinp-4-efliyd Py ethpl bixipbey{2ayh -3y diphsyyé;propienamidelr o

i ﬁmlé}aﬂgpa'ﬁ-%ih%;dﬂ)-ﬁ@iggﬁﬁ -GC] pyran-2-y1)-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-Cya.nb-2-(2—phenyl-propionylamjno)-4,5,6,7-tetrahydro-5H—tbieno[2,3~c] pyridine-6-
carboxylic acid tert-butyl ester,
3-Cyano-2-(3-me_thyl-2~phenyl_-butyrylamjno}-4,5,6,7-tetrahydro—5H—thieno [2,3-
cipyridine-6-carboxylic acid teri-butyl ester,
3-Cyano-2~(3-methyl-2-phenyl-pentanoylamino)-4,5,6,7 -tetrahydro-5H-thieno[2,3-
clpyridine-6-carboxylic acid tert-butyl ester,
N-(3-Cyano-6-methanesulfonyl-4,5,6,7- tetrahydro-thzeno [2,3-c] pyndm 2-y1)-2,2-
diphenyl-acetamide,

N-(3-Cyano-6-methyl-4, 5,6,7—tetrahydro—thieno [2,3-c]pyridin-2-y1)-2,2-diphenyl-
acetamide, ‘
3-Cyano-2-diphenylacetylamino-4,5,6,7-tetrahydro-5H-thieno[2,3-c] pyridine-6-

e



carboxylic acid tert-butyl ester, 25
3- Cyano- 2- ( 3- net hyl - 2- phenyl - but yryl am no) -4, 5, 6, 7-t et

rah - 5Ht hi eno[ 2, 3- c] pyri di ne- 6- car boxyl i '
wq ’@PW%&% ester pCTADhEh4/003884

3- Cyano- 2- ( 3- net_hyl - 2- phenyl - pent anoyl am no) -4, 5, 6, 7-t
et RORyHF 8cid FRethYlSHE[ 2, 3- ] pyri di ne- 6- carboxylic acid
LRl L4,25818Fdro-5H-thieno[2,3-c}pyran-2-yl)-2-phenyl-butyramide, .
ﬁ$$3_A ano%g-nethanesulfogyl-E@g,6,?¥)e€? hyﬂﬁg?iqhﬁﬂg hen-2
[ éetb-}fl%yhf:malﬁatagapacaz}dz(ﬁ-%ﬂ%?ér@hﬁma TPt bltiophen-2-
I\ggg yano- 6-nmet hyl -4,5, 6, 7-tetrahydro-thieno
, 3-c] pyridin-2-yl)-2,2-di phenyl - acet ani de
5 33-0fethy-2-(phreriyirapenykmmnd3 47516 55- 4y dendtdr o- 5H-t h

L’%%?%%ﬁ@#mg%%%%@ﬁ? Z%?& |V\f:) gglogr/ gthﬁst ester, R
EN(-B-Cya‘we%ﬁﬁihﬂirhyﬂiwéwmmfbhb[ozl,@—aj yrPariphepy)-agtgmide,
( ?5@y‘gﬁéﬁ%fj’%iﬂﬁdf&f%‘ﬁ@%%‘%%@ﬁ?g?‘ﬁ?ﬁ?%%ﬁ%lﬁg?&*’m?hmﬂ-
yhdetamidde, 5 . . | |

10 _3;\%@{1@3@%%:(3:,'(5g%@g%yﬁ%ag%egg%hg%gﬁ.g%z_l%ag‘g?ﬁeﬁ_q{:m@e, and
{\Er:li(-@“Cgﬁfﬁz?ﬁi-fﬁl_‘lgdﬂgyﬁ;{ﬁyﬂb?E;Ilyaibhhlgﬂ;lg{gﬁ}yl)—2-pheny1—prop10nam1de,

' Na?‘%ggvgf‘?ﬁ@%t} -8?%?8?%5%0@%%§%em a[ b] t hi ophen- 2-yl ) -

2-cycl opentyl - 2- phenyl - acetam de, 10
NCiBerGyafatreS cempohydir of géteralfotroge () af B fibidoghosnaz-fHose selected

2ﬁ2- dj henlyl - acesiﬁm fle, and .

\ P@%&ﬁ%-%?%‘-s& §dt o- 4H cycl opent a[ b] t hi ophen- 2-yl ) -
7ty e
- oSePrmGas R e Pl AR SR ate R
s §{-e3 1R ano- i s h 8-cgyb i opless 2-§1)+ 38 dgfhenyl-propionamide,

and pharmaceutically acceptable salts thereof.

 Other preferred compounds of general formula (I) as defined above are those selected

20 from the group consisting of
N-(3-Cyano-4,7-dihydro-5H-thieno [2,3—c]pyran~2~Y1)—2,2-diphenyl—acetanﬁde,
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-

25  carboxylic acid tert-butyl ester,

| 3—Cya_no-2—(3—methy1—2-pheny1—butyryla.mino)-4,5,6,7-tetrahydro—5H—thieno[2,3— .
c]pyridine-6-carboxylic acid tert-butyl ester, '
5—Cyano—?.-(3-methyl—Z-phenyl»pentanoylamino)—4,5,6,7—tetrahydro—5H-thieno [2,3-
clpyridine~6-carboxylic acid tert-butyl ester, -

30 N—(3—Cyano—ﬁ-methanesulfonyl~4,5,6,7-tetrahyd:o~thieno[2,3-c]pyridin-2—y‘1)—2,2~
diphenyl-acetamide, '
N-(3-Cyano-6-methyl-4,5,6,7-tetrehydro-thieno{2,3-c] pyridin-2-y1)-2,2-diphenyl-
acetamnide,
3-Cyano-2-diphenylacetylamino-4,5,6,7 ~tetrahydro-5H-thieno[2,3-c]pyridine-6-

35  carboxylic acid methyl ester, and | ' |

-7



15
N- ( 3- Cyano- 4, 5-di net hyl -t hi ophen-2-71) -2, 2-di phenyl -

wﬁ{’??ﬁ%j%%o 4, 5- di met hyl - t hi ophen-2-y1) - 2, 3- di'SHERy T i1 o84

10

15

20

25

ORLONAT o, A ST bieng e DY Pheos BT EREy

| aﬂd@%&%@ﬁ@&ﬂ 2&Rg-Bharraserbf cal |y acceptable salts
thereof. O her preferred conpounds of general fornmula

I as defined above are t e selected. 20 fromt
regfiErd cPmgoBRNRTESD Hﬂﬂlaiﬁoq %510 Hve ﬁregﬂgse selected
[%oﬁ‘rﬁ:]e Ignco%lsyshh g #f 2- di phenyl - acet an de

Cyano-2- di phenyl acet yl ani no- 4 5 6 _7-tetrahy th
i éTMet[hz B ey r PRI GacidAT ERRP %Or%rﬂogq}t a[blhophen-2-
e
ﬁ ancd) 2- (2-phenyl - propi onyl am'no)-4,5, 6, 7-t et rahydro
sﬂdﬂhrﬂe?adztpbeeﬂcgropmy B0 B(3-gBnedshedredtdd -

t.
&ﬁﬁ%{) tgﬁ)ﬁ?gl%% _Yl anﬁer’ryl but yryl am no) - 6, 7-tet
[ ahgadﬂawrsﬁhdlémdrof@iszrd@]nm[rb&iﬁhrr@b@nc?arlﬁr@x%rdrpbe@éraeetmde,
S -
SR]rQIEa? 5_.1%!_ ?% (ﬁ]ﬁ? %I%_cgﬁloﬁexita[gétb%cg%%% Sydﬁ)pentgl 2—phenyl
ebeeddnyidiep- S5H-t hi eno [2,3- c]pyridine-6-car boxyl i c aci d
t .
s et BB Rt rsRotel iophsoray) 26 dbepieggigmide and
[ N -@-Clrayo-bi-dihPdnpt- 2}H2:Y210Pehtp[|bétﬂnycbp]nnét ﬁr)aZd@euprroplonmde, and
67tetrahydroth|eno[230] :

pﬁﬁfa%“{él‘:%}\%’)“?l’ﬁ%&? fﬁ\té ac et am de,

3- Cyano- 2- di phenyl acetyl am no-4, 5, 6, 7- tetrahydro 5H-th
i EotpoRd8efforpyitd d) oo leve 3he omnbna(@s inmetdc chrbet hipims and can exist

est and.-7 2004/ 09 156_PCT/ EP2004/ 003884
B B o P OB PPRPARES(S PP i fon sibbraces all of
ﬂ:q@érﬂmds but yram de, and pharnmaceutically acceptable
salts thereof. Qther preferred conpounds of general

f ?trvrvrlﬂlbe ai:)p}ecm%ec{j %Jatl%ﬁdcoan%()) oundsof getnrt]egﬁ ?or?nedlg &5 %jﬁs invention may be

derivatized at functional groups to provide derivatives which are capable of conversion

* back to the parent compound in vivo.

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

- compound of formula (IT)

N

H1: \/”
| |

R2”S” NH,

(i)

with a compound of formula (III})



fromthe group consisting of 5
3- Met hyl - 2- phenyl - pent anoi ¢ aci d-
(3-cyano- 5, 6-di hydr o-4H cycl opent a[ b] t hi ophep-.2-

WO He Befrip2004/003884
3- Met hyl - 2- (2- phenyl - pr opi ony] ani no) - ( 3- cyano- 5, 6-di hy
dro-4H cycl opent a[ b] t hi oph
N- (3-Cyano- 5, 6- di hydr o- 4Hg
[ b] t hi ophen-2-y1)-2, 2-di pheny~; acet am de, 10
N- ( 3- Cyano- 5, 6-di hydro-4H-c [
2-cycl opentyl - 2- phenyl - acet ani de
N- ( 3- Cyano- 5, 6- di hydr o- 4FLcycIopentH[b]th|ophen 2-yl)-
2, 2-di phenyl - acetam de, and

ZW%ﬂQ%ﬁP&gg S8 Pl e dtacusanend al BI L ophen 2y )

i‘onam rmaceutical ly acceptable

salts thereof. 15 Conpounds of formul a (I%ﬁ a&ﬁ% b

ORection sl @resymde bf formuokr (B0 withtcompoands e ) g e.8- be

the f rn1of t q@@&honers or as

ﬁg iW%gc#%%%%¥”§#ﬁ§H§races all of these fornB

It Wil | be appreci ated, that the compounds .0 ner
5 f Dhainventiér) furthet halaes m\pemgoun dyefifoantladf .%é@%%@gﬁog? when

funct al .qrou erivatives which are

c%ﬁﬂﬁ?ﬁgg? %f%% %ﬁ%% -&%o t he parent conpound

iFn vivo. In a further enbodlnent t he present

invention relates to a process for t he manuf acture of

conmpounds of general formula (1) as defined above,

whi ch process conprised reacting a conpound of

formula (1) /N RLRZ SNHZ (Il) 25 with a conpound

of formula (111) 8



wherein R, R2, R3, R4 and n are as defined above.
React i ons of conpounds of forrmula (I1) with 58%9%%03884

WO E N a (111) can e.g. be carried out by

10

procedures well_ known in the art 5 The invention,.
f Asrdesaibadabaredhe ePRPARSES ﬁé@r@fﬁaf @ ﬁgqispﬁss‘n ARVegipp faay be used as
1t hLS6 68 &is@besdpédined by the antagonism

o B B e B Qi el dinady 5 ;
dd s glbeezoatyevapton Reefedipshnermpeundsafiiepresent Freptipn may be use

. i nti on maybe used as nedi canents for the
ﬂégggﬁ%ﬁ'gégd/or prophyl axi s of di seases nedi at ed by
the antagoni sm_ of the glucagon receptor. Preferably,.
t e iovengoamihsrefbrerdlse rgrtesorpharmperiticarormppsHeny SERpTIps 2
téo%l%oﬁdaag%e?ﬁed o¥BEnd B! ﬁ&h&a%ﬁuﬁ&ﬂf el RbBLR! Qi 8haleadjuvant.
t 0 pharmaceuti cal conpositions conpfisihg a conpound
as defined above and a pharmaceutically bl e

t
cBirthesmoandhopreseitinention refies teetommoands %gf%?léi alpfgve for use as
| Y& %4119? J@e%@%ﬂc@s g%&aﬁﬂﬂ oreSse Y€ ARH RPN R k¥ stances for the
uSE st herapeut i c Atti v

€ substances, particul arly
f peatmsat asd/ohpropbelakis of distasssevisdbatcantnsitadoyith fhe glucagon receptor,

ARl S e B R E R P oF B8R ) O o hbl

for the treatment and/or prophylaxis of diabetes. |

n
. ainotroditereniiodiment; thetphesent inseriion 1elagasttd o metodifos $he tgeament

15

20

25

PSRl SRl LIRS b ecptor ol
r o dﬁhﬁ tlcaéa,t?mng ?mi/_agiégeophﬁaﬁs bﬁfﬁb a.'tesaﬁzhfmh zxolghq?l gpmprises 'admnustenng a
A e e R e e

defi ned .above to a human bei ng or ani nal.
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 2 compound as defined above.

The compounds of formula () 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 -



15 The invention farther relates to the use of
conpounds as defined above for the treatnent and/or

prophyl axi s of di seases which are associ at ed?&&?ﬁo%ms%
men

WOR0E838Ys receptor, preferably for the trea

10

and/ or prophyl axis of diabetes. In addition, 't'gf : ds of
i Tvefllowimg tettawes caniedipat iserdst tadnigaung e 26U HE ¢ thg compoun
a%ove ELflor the preparation of medicanents for the

t é]ént“%reht and/ or prophyl axis of di seases which are 20

associ ated with the glucagons, receptor, . preferably.for

t hﬁgm@étsmgmwwgm BEhYE Wepsiiest by HeHRUTEG O @E%ﬁ%’g or reduce
di capent | b caboltethe Phgence of

ggc%%ﬁgn o%Fﬁﬁfgﬁggﬁgc‘d?ﬁ%I%Q@f@&ﬁ%Aﬂ@ b e Phgence o

s 0 can be manuf actured by, he1 1
neitheddugivealobelasigteyined in arhedaapiate @',c]@g_enas?qy. nylate cyclase

exanpl es ;or . nal o S (BiABRLAREY 84 B559eBEB| BIT5; which is
cﬁﬁa%tair%ﬁ%smp%q”% rheéaﬁ%ﬁ%isb\)i gug?glr' Balctl or]?@tr eps are. . . . ..
ferpdratct fierqie by mfersidelih 88 citiretiie Binlogicabr #pemnicy vigghe inosito

k
t ith i ' e a
St e UL ) .St
bekialy ddsritiddan SubarphmbNethahsomi ol Cellfown ql.%zoflﬁé-léo, 1988;
. -10 WD-2004/092156_RCT| EP . - (i which
? (rt_ﬁﬁ:\p% Hbcoflé%fl?é\}aﬁeén ¥ jeferen Eé%?&?l[ﬁt%gsﬁ ??‘ Ptﬁgrf‘ea g?g rFfanmn(ébld Whlc:"

t %Qna&fpioi/dtéd/ hetintyaefeompoimitisnoftety) orbyunaasuring ghe intracellular
general, glucagon antagoni st ' 1 f ol .
D Rt e g a 1o O drp e v i EE (P ol Chenn
C AN RLRGAETL | 98%; whithad inverpbeatédibereiAN rpfeochee L Bmertivety).
the presence of 5 native glucagon al one, as

determ ned_ i n anp adenyl ate cycl ase as : .
| Cjoraseeast spbodrET el R B et et gs b Bophene

15

20

- 25

alycethBiDE BEMeSiredndibydihd; AP Be ideaBSipd tirbugh their ability to sp ecifically

incorpoyrated herein Qy .reference in its entire i

o B b Lo REPPORLBE A e TS PB PP LRIR0e hargon Teceptor

p %{a{?@ﬁé’en%ﬁoﬁé‘db ﬁlsa_%ﬁﬁﬁ&‘i‘ olﬂﬁssﬁ&z’;lﬁclbtlr dxagplentisar %iﬂney, cardiac muscle and

phosphat e net abol i smm as. general | scr.ihed in r o

aridifise Hesme S1pT 3 NUSPT OfspFgies PP %%@Ri&%?ﬂﬁ%“%‘% Iﬁ;ddm"‘l"

1988 cd . | BcdofiiA 2hesh hesrbf hyy iled s esede Aidenylate cyclase

i %;?%%ﬁlugfﬂg}y?&gr Bitt n%nd%i o Dig o BOLCH Ly Tin el

i RetvigasaRsandTerestarriadhoTi SFig At EARFPLF-Re ’aﬁ‘-%qdef{eﬁ?l ALY :

by i Resd 1ok apeh) Utake mef Jds wiBas@R ek lerd toif bmulation of

as(Bg%%g%tﬁ?/ 1%22509: -‘l[gk?e’d byj G ynT(i ew cz et_al. %‘] . _Biol; b

CheviP production relative to native glucagon and generally mvolve exposing’a membprane
preparation from tissue containing glucagon receptors to a mixture of glucagon and the
glucagon antagonist in the presence of ATP. Membrane preparations 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, 1978).
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260: 3440- 3450, 1985; which is incorporated herein by
reference in its entirety). In a preferred enbodi ment,

gl ucagon antagonists, including the 3- cyanot 21003884
Wolzﬁﬁ“é‘b"gisém des of the present invention, Eb‘?&?ﬁf&/

identified through thelr ablllty to speC|f|caIIy

10119 i ddenyl ate cycl ase
response pat hvvay a ucagon receptors have been

Oé]é}%ggg'gna&z %%EE'BSGH Lfibdd ﬁék‘ﬁshavfe‘?:feeﬁ )éﬁﬂ}ﬂ:@nzéd wehg CHO-K1 cells

nusc and pose tissue

nw&@dprﬁﬁmg nhelfldk Iarrgdi bdinag glnyggO@ggcepmn@HQf{g]uﬁa}ZB) Cells were

oot mshigRe i Ay B S8R0 Gt qﬁ'ﬂfﬂhﬁl “?n;:‘gmg DMEM
5 2@G1666 I#Sll(lsﬁ (&’9%&&@% nthgiytrd B (GMOWOQ@&X@ tamme (Gibco #

$ y[r‘%lﬁ r? g% gé%)gg ﬁlgi’}élé ﬁﬁgsIgle rcr:g]%s v(\)rerse allowed to adhere
n@f&.ﬂgﬁt E@?Plcev'ﬂne ﬁiedﬁa,t Wilteaddved aall the AR wpafredihmrt prerincubated with
regmggénr;; stagxbg;tbc:i \éﬁp uca *g'@re]:g?q? d ener al l glvgmmBMX (Calbiochem
CODIREA), &%Ilggﬁ‘ %%99%&9 oL 940%) ! %me fof 15t.uGkgagon (0.inM)

cagon agoni st in the presence of ATP.

10 Nﬁﬂ@&é%@ﬂ&rsﬁﬁﬁfﬁé&m fircaradied fbi emimetdPE. Jhwdermatipn of cAMP is

oEerIed 98,08 ST HEIEg SEAUET PULaptars BILae from Applied
¢ ?Léolcfjc’rstgrﬁg ?Pgscﬁélp I AR E&QQH} W @gﬁémg |AH§EQ,98f 1 gl@le [ rebapydreantagonist is -

ranes maybe prepared using the nethod :
d@ﬂellﬂbjt&éd) plotting tHeed¢sBiresponsm oBpulphguist YEEE the percent of maximum

40- 5%@6@%@@3%%) ﬂfg’ Mlg%@é»ft ﬁdﬁ?k'&ggér.\drmm (Sigmoidal Dose

15 1@@ e 19 #@yiable SlopéD P%ﬁdﬁgmwpmwmpgggg@@f antagonist are

CA ur emrent d B cal A90fhe midpoint of the
PBnREL: HESEPDE TRt Bl Ra e el PR aer e icy

UshPG 1K d1a€Rl dsShe TR €Xpr eSSI ng the full length

hunan glucagon recept or (CH[YGﬂuR 12B). Cells were

teg %Wlé{?’-lu%F > %@PME%% {%gg H?algan %ﬁ)ﬁ}?% ﬂ(() %l%@g)quucﬁon as measured in

#%EQQ?O"VQ 29crib %Ik b 2556 HBS.ch@if oot 2E# 000 deyribadn the examples
L-Jutam ne (G bco # 25030-081) and 1% Pen/ Strep

20 ( Gielbooam¢ <WIMEM122) . The cells were allowed to adhere

over ni ght at 37C. The nedia was renoved and the cells

Ve HRSH Wind £ 831 AGHRat ef- W dihes for the inhibition of ghucagon stimulated cAMP

production (cell based assay) for some of the compounds of the present invention.

Example 1Csp (LM) Example 1Cso (UM)
Example 3 0.7 Example 11 25

' 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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ant agoni st sol ubilized in DVSO diluted i n DVEM
containing 0.5mM | BMX (Cal bi ochem #410957), 1ng/mn
BSA (Sigma #A-8806), 25mM HEPES for Ihr. @ uc%g/ga%%%moss%

WO(20049R)S6t o diluted in the same nediumis t heh

10

15

25

30

for 30 mn at 37C. The formation of CAMP is asredb 1
ITheldagnrRehls bifsahek Iusi:lhg theipplrroectutiely aceeRjRhlE galts can be used as

pur chased from i ed 0 | al, teral
Cheb o g o AT Gt e
aBbRACIEnShistratio €. AlHeH Icat bﬂadjmnmtmd ifpre el pgiorally, e.g in the form
response of a 0 L
S L R o
eﬁﬂég«!ﬂsﬂﬁm #2081, 5' #Dhe &imD@&apﬁﬁsﬁlaessp pasetaaly agi Ehetorm of

S

Prqvi he ap r| ate cent. f
alme&ggn p@lﬁtlg]pseor 1 HmtSB t%%f@?a% g ih ﬁtlé f&gﬁto‘? ointments, creams

h a1 L AW SORLEH 1 Edféﬁ*éi "the m dpoi nt of the
c%%slesaps gxtrapol at edgas the 1C50 The | C50 val ues for

the inhibition_of_glucagon,stinul.ated GA hich will
e g e

gé’ Eﬁf@ﬁ& 8fany PErs6R gmwﬁsfhs eaby bbxaglrngnht &@cnh@h;ﬂI@BOunds of
0

ware < 10.0 M follo
I ftsmukal el or @pu@hérmqpﬂqp’%qaﬁy 8FeBE Isglé 5 Sgﬁgnaﬁg’%ofn‘aﬁlmon with
%@Hﬁfzﬂ]lﬁ'%ﬁﬁﬂe'su@@éﬁ:@s, amsaygylehinl shmpisoftiohdorm together
c 0 rrp 0 u

resent 1 nven Ion
Exdthpbgahl 3 oncpRig) megx’gﬁabqpéu’@c y 70@3{%& gﬁﬁorﬂl%gd (:’BMI materials
= @‘{Jg?( ﬁ?%gﬁ!n 2aFuvExanpl e 5 2.3 Exanpl e 14
129 ESﬁe‘?‘ 'fg% E?(‘Cgﬁn%fea%%VS 0 -12 WD 2004/ 092156
PCTJEP2004/ 003884 The co gounds of formula. %lal%g)uq/aﬁé oreanic carrier

h the

t Seitablp hanname-tmabm RORRBIORBIY SHRTLEH

rrEdz{tgr% r Srarl e, ﬁ&?osfe Qo ﬁfarcﬁh)ii\ e eies ’d:&keof tale, stearic acid or
Fepara |ons of erteral, parenteral or .

adita‘lsafitssctan beiverd asThagyer @ga’;e%@s 98 ﬁa,biqtg cated ta*tb?% ) é‘sl(céees ;Im& hard gelatine

p iy ré]? gdatagleg:&ﬁ&%i}gnﬁ?fdpso@ el&ﬁbil c%lﬁaﬁlgeiaga,tfeﬂ example, Vegetable

S Qiﬂu,twms fate tmdi singinsolidrand liquid polyols (%ependmg B2 %h nature of the active
ingredient no carriers might, however, be required in the case of soft gelatine capsules).
Switable carrier materials for the production of solutions and syrups are, for examiple,
water, polyols, sucrose, invert sugar and 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, sterals, polyethylene glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency—improvmg
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 1o 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-



5 suspensions, rectally, e.g. in the form of
suppositories, parenterally, e.g. in the form of
i njection solutions or infusion solutions, o 003884
WO8R/98156y . e.g. in the formof ointnents, crggﬁs@mg%/
oils. Oral adm nistration is preferred. Th roductioE

ohritchiar piar Fecduttiedentp p dpdy deseanel abant bE K0P o gperilly about 1
ner MhLGh: ol L1 Quritp of Seliskiclah@dhe precise

??1 T@ﬂ%‘ga?‘%m%sym“é’%c’r? Sildﬁ%%to %gﬁé eégggni Cfefld&?c_ontgoun, s of to i

fobbbakinetingtafile thesiompstad ﬂﬁ@létheiaémlm,stegéc o Q¥ sever v

salts, tionally.in c pation wth other _
e =ﬁ@%P¥§“%3Fﬁ§§?gR§§bstances, into a gal enica
adm ni stration formtogether wth suitable, Blv 1
5 MoR-phexheceutindpreparitima perdniatly yoreipaath 208 61% gregsrably 1-
Iiguid arrier q%tﬁgjahﬁl and, if desired, usual
PRE PR CE B EPERPYAUPEPARYE " Suitabl e carrier material s
are not only inorganic carrier materials, but als%_aﬂ_Th
 origamdliewiesBxkeiples bervett Sostadte theThessnt FentiotapgRere detarl. Lhey are,

l.act , t h. [vatl f, talc,
Jesierre naf il B Bl PR T o e

materials for tablets, coated tablets, dragees and
hard gel atine capsules. Suitable carrier materials
for soft gelatine capsules are, for exanple, vegetable
oils, waxes, fats and sem -solid and:-liquid polyols
(dependi ng on the nature of the active ingredient no
carriers mght, however, be required in the case of
soft gelatine capsules). 20 Suitable carrier materials
for the production of solutions and syrups are, for
exanple, water, polyols, sucrose, invert sugar and
the like. Suitable carrier materials for injection
solutions are, for exanple, water, alcohols, polyols,
gl ycerol and vegetable oils. Suitable carrier
materials for suppositories are, for exanple, natura
or hardened oils, waxes, fats and sem-liquid or
liquid polyols. Suitable carrier materials for topica
preparations are 25 glycerides, sem -synthetic and
synthetic glycerides, hydrogenated oils, |iquid waxes,
liquid paraffins, liquid fatty al cohols, sterols,

pol yet hyl ene gl ycols and cel |l ul ose derivatives. -

Usual stabilizers, preservatives, wetting and
emul si fying agents, consistency-inproving agents,
flavor-inproving agents, salts for varying the osnotic
pressure, buffer substances, " solubilizers, colorants
and maski ng agents and anti oxi dants cone into

consi deration as 30 pharnmaceutical adjuvants.

- 14 -



10

15

The dosage of the conmpounds of fornmula | can vary

wthin wwide limts depending on the disease to be

controll ed, the age and the individual condi EE?@P%MIO%SM
and w1,

WO 2884/993136ent and the node of administration,

of course, be fitted to the individual requirenents in

each -13 WD 2004/ 092156 Pcuerdddethodssss  particul ar

case. For adult patients a daily dosage of about 1 to @
1000 especi-al . the evEsods given below, by the
é@g%?ogg]?%ﬁdg%. lﬂ%@%%an P%H%%mg%@fgé{f&%&‘%} he di sgase

am@tidde optleei s thepramiprbes Ok Prianalegows Fqthedst he conpound

could be adm nistered with one or several daily

e T e S R e

preparations conveni ently confain. apout .

1 TEQhem, () medydebimed by AgUackgs kstong (Dotide gt e sulfur ”(1 |
formula.l. The follow t @ht bérpduiral €f formula (I
¢ o e Bt relveRy s SR Pfke SR AR Zl?%@?‘?*‘ﬁ}%etg;%r o
hew§\BEn btk mied be noslcting dcetyl chiptide &0 opd tiepheRF (0)-
manner. -14 WD 2004/ 092156 PCT/ EP2004/ 003884 Cenera
xgthods.The conpounds of formula (1) can be

et ured by the methods given bel ow, by the
nmet hods outlined in the exanpl es or by anal ogous
nmet hods. Schene 1, bel ow, general |l ¥ descri bes the
synt hesi s of conpounds of formula
may be formed by contacting ket of
mal ononitrile and sul fur i an alc i c)sol vent i ng

t presence of a sgg¢onda ami rf#;, @ conpougg of #

f'lci]fre la (1) ma\Lthg‘?} fornmed by cWfitact png geggo a3
chl ggjde (C) W th thp (b). Scheme 1: 0 R

(7N ©

H

@ (o) )

Derivatization of compounds of formula (I) may produce additional compounds within
the scope of the present invention. Scheme 2, below, shows one example of xTarious
compounds produced from a +-BOC-tetrahydrothienopyridine compound (d). Removal
of the t-BOC group yields the amine (¢). Amine (e) may be functionalized by any method
known to one of skill in the art. For example, amine (e) may be converted into an alkyl

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

C =15~



RRRLI /' RA("R | | ORB R1O0OR SNZ R SH
“(a) (b) (1) R4(") 10 Derivatization of conpounds of

for a_ 'I) may produce additional conpounds ptdHsBo4/003884
W‘?F\“@ e of the present invention. Schene 2, bel ow,

stéohv\%&qlge exanpl e of various conpounds produced from
‘t et rahydr ot hi enopyri di ne conpound (d). Renoval
of the t-BOC group yields the anmine (e). Amine (e) may
be functionghi zed by any net hod iknovvn to one of skill

?{/h xanpl e, a e convert /o Q
A nrre»ef hiN g gr—or—msul f N
(h) O- 15 {1.2004/ 092156 PCTI ER20Q4/ 003884 Scheme H

2. NN N YO 11 N- 1NS SN XoO
i0/0 gd)( (e)HI f\% SN XN IS D J
O~{.OH(9) (h) -16 /

.

/,N 7
OTN s ﬁ Q {/)-S:N s N
(0}

(h)

.
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WD 2004/ 092156 PCT/ EP2004/ 003884 Exanples Exanple 1
N(3 Cyano 4 5 dinethyl -thiophen-2- 1 -2

henyl -acetamde g OH H 5 Step 1. Prgp@fpdohHedssss

“mﬁwo 921887 no- 3- cyano- 4, 5- di net h7I t hi ophene. To a

16

15

stirred m xture of nethyleth | ketone (4.5 nL; 50.0
mrol ), malononitrile (3.34g;E5®Ie mol ) and sul fur
(1.60g; 50.0 mmol) in absolute ethanol (20 ni) under
3¢ rogen at 0C was added det hyl am ne (5.00 nlL)
%ﬂﬂﬁ The mixture was then warmed to 45 - 50 C
and stirred for 4 hours. al | oned
sthelrheordien 2 g4 enmove
i nsol ubl e naterlal and concentrated in vacuo. The
crude product was chromatographed (Merck Silica ge

60, 230-400 nesh, eluent: % ethyl acetate / hexanes)
—

to ptovi de 2. 359 (310/(_) 0
@ 2, 2- Bi phenyl - ac
gn o

The1 mxture vvas the

foant Step 2: Preparatlon of N
N- (3- Cyano- 4, 5- di net hyl - t hi ophen
etamde 15 To a stirred solu
2- . Ami no- 3- cyano- 4, 5- di net hyl ophene (152 ng; 1.0
mol ) and di phenyl acetyl chl de (300 ng; 1.3 nmol)
in dry nethylene chloride (10 mi) under nitrogen at

S SR A DT

with 1IN HC. The organi c | ayer was drled over sodium
sWhfatifred bitktues 6fmath eﬂgvtlkannaf @tﬁdﬂlt A0Basurol), malpr@mtaée (3.34g

product s tri.t der nitr i

TR TR T T

obedwhsaddea f&&tﬂylémne (5 00 mL) dropwise. The mixture was then Warmed to 45 - 50

d|methl-t en 2, 2-di ac +

b e St Bbers e St PR RSP BRsfemperstore

( MiEfed 3 %&%]Jﬁsolﬁlﬂé' RGBT ad@dohcetxaabireva2uo. The crude product was
chromatographed (Merck Silica gel 60, 230-400 mesh, eluent: 20% ethylacetate / hexanes)
to provide 2.35g (31%) of 2-Amino-3-cyano-4,5-dimethylthiophene as a light brown

foam. -
Step 2: Preparation of N—(3-Cyan0—4,5—dimeﬂnyl—thiophen—z-yl)—2,2—diphenyl-acetamide

To a stirred solution of 2-Amino-3-cyano-4,5-dimethylthiophene (152 mg; 1.0 mmol) and
‘diphenylacety! 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, fltered 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-y1)-2,2-diphenyl-acetamide as a white solid. ES-HRMS m/e calcd for .
CorHeN,08 (M+H™) 347.1213, found 347.1217.

| Example 2

N-(3-Cvano-4.5-dimethyl-thiophen-2-y1)-2,3-diphenyl-propionamide

-17-



N (3 Cyano 4 5 di nethyl thiophen-?-XD2 3-di

henyl - propi onam de -17 WO 2004/ 092156

RCT/ 04/003884 N S O N EDCl (61 no; 0. 32p@FRPA0dd3854
WO&%@?%% a solution of 2-Am no-3-cyan-4, 5- ¥ i o3

di met hyl t hi ophene (prepared in Exanple 1, Step 1; 24

mg, 0.148 mml) and 2, 3- dijphenyl propionic acid (72

ng; 0.32 nmol)..After st r 19 h, the reaction

m xture 5 was applied dir y tp a silica gel colum

(Merck Silica gel 60, 230-40Q;n#sh, eluent 10% - 33%

et hyl acetate | hexanes) to p [

'N-(3- Cyano- 4, 5- di met hyl - t hi ophed- 2 -2, 3-
di phenyl - propi onamas a white i %. 0 ng; 399 .
ES-HRVS nf e cal cd for C22H20R ) 361. 1369,

05 (N
found 361.1374. 10 Exanple 3 N (3 Cyano 4 nethyl 5
et hyl thiophen ml)-2 3-dj phenyi - Praqpi pnam gde 4SSN
BD@y(61 eyg: A82 meymeh é‘s’aﬁé@‘ﬁﬂ?ﬂ! t@ﬁﬁ&?@@?&%@'@?’ﬂé&zg‘%ﬁﬂe’g ‘i’§

Lin B h&[& B¥é d %Xﬂ:&l@ﬁ 1G Sty ng mg@ﬁ.l@(ﬁ:mi)d)lband 2,3-
D B e s L O T |
tdmmﬂnglégﬁﬂi pcid-(72 gng;i BE,Z egnrgplﬁ,h C}/tgglglgiqﬁ ]83{, % rregch,% mixture

5 %vacs) applied directly to a silica gel column (Merck Silica gel 60, 230-400 mesh, eluent: 10%
. 33% ethylacetate / hexanes) to provide N—(S-Cyano-4,5—d:imeth'y1—thiophen-2—yl)-2,3-
diphenyl-propionamas a white solid (17.0 mg; 39%) . :

ES-HRMS m/e calcd for CpHaoN-08 (MH+H™) 361.1369, found 361.1374.

10 Example3

N-(3-Cyano-4-methyl-5-ethyl-thiophen-2-v1) -2.3-diphenvl-propionamide

H

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

of Example may be prepared.

15 . Example4

CON-( 3-Cvano~4,7-djhvdio-5H~ﬂ1ieno[2,3-dDYra.u—Z-VD—2,2~diphenv1—acetamide




-18 WD 2004/ 092156 PCT/ EP2004/ 003884 Step 1:
Preparati on of 2-Am no-3-cyan-4, 7-di hydro-5H-t hi eno

2, 3- c})spyran. To a stirred m xture of PCT/EP2004/003884
waRifELR

4H-pyran 4-one (5.008; 50.0 mmol),

| L d
sealryrd dcdithe Sindhar (3% T nder i ogen
L e b o i o
i@ -pyA5-4- T
nTé‘ hOUEr: YEHT.€ oA mg,ﬁ 9%0']_ wed hal (QQQIIJL)tL"@ldCI nitrogen at
spmrR g (S0

tered washed

S @“‘CgﬁrﬁskﬁdbdfﬁﬁaﬂMiﬁni(@B dg el dm@ms@ Preowixgiereavag Sopn(amed to 45 - 50
4 4 r mpera c.
g L and gﬁr@gﬁ% fadaug 2 %?:}é% 2l Eke%@ﬂg@.@d L@co%i £d RE@Rmperatur

aration

Ofrh% §o'ﬁd%’a%@teﬂad?w@bﬂbﬁtiéﬂrﬁlﬂmds mmx[om ghejqlye armdwélf)%z(%%) of 2-

o ShL 2 kS e 40,16, 8 ULLL 5 0L an

10

i5

(400mg; 2.22 rmol) and triethylamne (0. 93m_ 666
mg%L)z bRpfF¥oRRI BY Ne(3eCpitoot, . dighy(d26-5EA-fhienal@drelpyran-2-y1)-2,2-
gen at rgomterrperature was added di phenyl acet yl
cichenyeacetsBedey; 3.33 rmmol). After 72 h, the mixture
was diluted with nethylene chloride and vvashed wi th 1IN

H@'o asﬁﬁ%d%mah%fbmnmyﬁ@eﬂmpko%ﬁum@[aﬁrdmm (400mg;

P Irllé’égg;lgm;gd ttglg@l%ﬁg{%% Qﬁmﬂt%%maﬁloé c?-l.;%}%?cﬁtﬁﬂ éﬂonde (10mL)
f 'L{u%lgf C@E{' éh e ﬂﬁgnﬁﬂe&p@ﬁtﬁr% wh¥hddedf dlphenylace‘fyl chlonde (768 mg; 3.33

di hyd 5H
- anphBnite azéhath;e @%xlrglge yas %gm ggwgr% |Dile 311% %&%&%@xﬂi fasked with 1N
¢ af-lléld ’Ifhg. grg%gé'ﬁ%\ﬂ%%ﬂe%ﬁﬁsoaﬂﬁa ddl62e, ﬁltettd@nﬁ?@ﬂqﬁlﬁl@ted m vacuo.

2 d . (37%
t élfhea;hmti@r@&p@t]w@?gggga@ ﬁﬁ?@ﬁ@}%eﬁgaﬁoégr? %Vc 3d10 mg (37%)
t erftN l?’au C]yar?é e dJHYdILOOéH%leg)lZ NePpysiep-yli-2 E’{c‘&p}mmi peptpmide asa

_ 2 mma S/ ERROMS pge galzd foétcpgﬁy}gxgzsémﬂﬁ‘*)ezgg[]zlﬁé gjund 375.1165.

20

25

i di ne-6-

Example 5

3-Cyano-2~diphenviacetyl am'mo~4,5,6,7—tetrahvdxo-5I—I—thieno[2,3—(:] pyridine-6-

carboxylic acid tert-butyl ester

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

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

-19-



carboxylic acid tert-butyl ester. 25 To a stirred

m xture of tert-butyl 4-oxo-I|-piperidiriecarboxylate

WO%&‘,@@%PU%. O mol), nmalononitrile (5.28g; 80TRPrIMb)38s4

10

15

20

25

r (2.56g; 80.0 mmol) in absolute et hanol (40

) B SR G . s
dihepwiasmed Theo omh Setrarepatweesfor 1 hewr wgd:ﬂnsﬁl @Qﬁfé@#ﬁd to45-50°Cfor 1 h.
t'gﬁ%%;:gglye sftﬁgn].%ﬂoqapeﬂ @5‘6’1 t) p@cﬂnfl: F’fm@ e @Igadd?tlé]l{%l 10 mL of

5 ure was h en to cool
r ethan dlewms edé&d.l rﬁeaasjﬂmg Sekuly coqitrhto o0 amd tbﬁl ﬁ]éftrh%FibCFOﬂeCt the

SRGR000, 0 SRt UAROSSLIGEY, 90100, B0 AR RGBovie 1575

mﬁﬂmﬁofhmdﬁmsnm;stﬁ Zl:ﬁatnhydlfo ﬁﬁmeepf?am]pwdme -6-carboxylic
|de 15
Eﬁﬁ hg@y\lgesg%ﬁ(aiggt%ragge(cggq,rg%y%ﬁdo SH-t hi eno[ 2, 3- c] py
r|d| ne- 6- carboxylic acid tert-butyl ester as a light
orange colored solid. Step 2: Prepar atl on

2-.d | a 4,5 ' .
R L e e e
eslperidinkos-garbbiylicadidsedttuid estef.
2- Ami no- 3- QIano 4,5, 6, 7-tetrahydr o-5Ht hi eno[2 3-c] pyr

RS B B g i

Qcﬁh:bﬂfbudﬁ ektaO(800); :wwlﬁjmasi) hnd)gmhﬁﬁmmdﬂlﬁ} 01 mL 71.8

te”"@ G Sy an BRocid D A PR RACH R (rpais ure was dded

Vit est a Iamloﬁﬁ@(@bi g,rzjme:nafw) W&EdiQG h;wﬂernﬁmaaas dJ'Iizrked with

o rg % ni.'c e r vva |WS$FQCW§Y ﬂ)& é)rgql}hggz‘ff Iéine?l over soditm

Cﬂﬂﬁ@@ﬁfe@ﬁﬁﬁ@on&e@lﬂéﬁgt% vgél% Q’h@ )tfu@ciﬁb@ﬁ@/v\ﬁ@ Xiaoestdgraphed
(0]

i 0,
Ol vt b Sty arvirigheses b Yoot A0 gd IGO%NOL T GRBPE 3. ¢

] | t chy2y3- a5 caboxylic acid tert-
it o T N

41714ty1354@ aspdoard. SOIRMS mdagilcd fox SaplaNgOs
335y - 2- (2- phenyl - pr opi onyI am no) 456
7-tétrahydro- SHt hi eno(2, 3-cl pyri di ne- 6-

Example 6

carboxvlic acid tert~butyl ester

Step 1: Preparation of 2-phenylpropionyl chloride
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carboxylic acid tert-butyl ester N ON1L I- 0 s H 25
Step 1. Preparation of 2-phenyl propionyl chloride -20

%Pf ?ﬁ%é 092156 PCT/ EP2004/ 003884 To a sti r rd/Ep2004/003884
1'on of 2-phenyl propionic acid (0.36 nL; 2.6 mmol)

I A L (Rt el

nind 1@ 8Adt dimediyifbaipatdat(cy @0 wAS irpslded efday yetinidnerchtteide under

Sﬁ%szg’gﬁae%mg’mgaﬁmeg e pxeil v o Bt ritD) gropwise

ffﬁ‘cer 3heRindtes, ThShBRue wi¥ @B aN#kcuo and used immediately for Step 2.
3- Cyano- 2- ( 2- phenyl - pr opi onyI ani no) - 4, 5 6, 7-tetrahydro

-5H thieno[?2 ridine ar box
t%@a_ G@Bﬁrrafz[ecgt@fr %‘:gay:w 162 Ehé]abﬁsafpmoy 470)-4:5,6,7-tetrabydro-SH-

?ﬁaﬁfé ~Gcath ctaeﬁrtéﬁ}lﬂi'tﬁe@dé“bl eno[ 2, 3-c] pyr
|d| ne 6 c? rboxylic add tert-butyl ester (418 ng; 1.5

F;Eﬁ%l pr epar at | on out I&ggﬁjﬁ%g_g%@%wy#%éﬁ&ﬁ&ﬁg Clpyridine-6-

CQH?'EE yd te?@—ﬁ‘@til éé&‘ii?lil 8119Fn]'. 5 hﬁﬂﬁn pibafaf8Abuilined in Example 4,

t t t heny!
ShrT) el Pt e apaeebionsie EHARIS 08 m@pﬁgﬁ e%ylné’éfr%'di’ét‘%gpther under

%%ogﬁ r ggﬁﬁ@%&%g% IRy ShHIcR t%wﬁgnﬁ @hloride

stir en concentrate

r@sépeoel ndxampken stgp 1) i 50 mie@ﬁ@ulyem@hﬂhmwhl@@% ridhe mixture was
Vﬁ%%g tg\%tn:r}o}&/ B POY gfeﬁ gme%@lrati’éyl%tﬁaﬁ)o 'r&fﬂue}&? taken up into

of gani ¢ over sodi um sultate tered
amelthghne dﬂonéd: atﬂwashvéwf&l 1066 potassiBn 3arpgna sdistion. The organic layer

p‘&ag a5 é)v%rrs%)td” %@%& “Hlx%efb,gl Rt oRBINAEQHS: L5t BKhve 81 B Bl of

e 11?]

@mdﬂc‘rZ 'I(ﬂ?ﬂlﬁhﬁﬂ wiithprohbirdrysitamidiehyl ether provided 353 mg (54%) of 3-
sy (3 ERhR PO So bl 0 b el B AR 83-clpyridine 6-

s@kb hE&l&l%bﬁfybemla@dnbfﬂwhl%hﬂmmmnﬂMM%

4@1—1%_&0 Qrsri WS nEa 4553388, found 434.1509.

-4 5.6,7-tetrabydro-58

clpyridine-6-carboxylic acid tert-butvl ester
// N

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

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 metl_lylene' chloride under

-21-



.20 Exanple 7

3- Cyano- 2- (3-net hyl- 2- 12henyl -but Mylam no)-4 5 6

7- ydr o- SH-t hi eno[ 2, 3- cl pvri di ne-6-car hb4/003884
wohfhhiR et

5

10

15

20

25

-butyl ester N ~OUN 8 N 101 H Step 1

Preparatj on_of 3-nethyl-2- utyr. L :
F R et it b s AARTE AR ARy (FeM £ 95 ol Gropwise.
( 8%dr Ihpud 1 mivelr: was docenatiat yi varuo andused iofimadiagely for Step 2.

di met hyl formam de (ca. 10 uL) in 10 nL of dry

t hyl ene chl ori nder,, - 2] 004/,0 : }
e B A0S 55 CHED Pa GsTeayL Pl g ining)-4,56,7-tetrabydiro
adHethi@xdl,g!c] sl ddd-deafdxAt arld tert-Butpinastey  dr opwi se.

After 1 h_our, _the m xture was concentrated in vacua
g%%ac%%%dof 3 %t%ly*ﬁﬁ-%hgnﬁgétﬁ% §oAde (ng':teggeg in ]E)Ea%ﬁﬁé 814t8M) and of 2-

3488 Lydrb-wBioiTytethpdre rsH-thih §f2yd-elpirridine 4-Earbolic etid tert-butyl
¢ a3 ot bR A TN 0 B SRR EeEhEs or 24
316&h Qéﬂag&aﬁﬁ@ﬁﬁdvﬁéﬁ)é&‘ﬂ w6/ irdée (RYRIpEWRih was Exdgequbdto flash

iR B0 BRD SISk 5o 660 ehlmpbi P, geadient 20 0 30% et

[ 2edate] B Angl DR o BOX Mgl f ACKEhd-er(B-dethyll2-phedydibutyrylamine)-
(836 ng; 3.0 mmmol .accordi ng to the prolced e Olil),lﬂ | ngd hite
i thSe5ErgTahydra-ai- thieng [2%a3-cIRyE G @PRCEY Eﬁa@%‘iﬂ g fster asa w
afsB]ﬁ%aﬂ}P‘ﬁﬁLiﬁ offedSfer Bl QEUGE kG, WOSTRME/RRIceRd e CosFlagN:05SNa
flas chronat ography (Merck Silica gel 60, 230-400

médNE) d6hi 822 Adh2-1825.t 0 30% et hyl 10 acetate /

hexanes ) to provide 513 ng of }

3- Cyano- 2- ( 3- et hyl - 2- phenyl - but yr.yl am no) -

4,5, 6, 7-tetrahydro- SHt hi eno[ 2, 3-c] pyri di ne- 6- car boxyl

ic acid tert-butyl ester as a white solid and 444 ny
ofExpmplaered starting material. ES-HRMS nie calcd for
Cza39N3(3SNa (MtNa}) 462.1822, found 462.1825. 15

—t]:ﬁeno 2.3-

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

To a stirred solution of S—ﬁethyl—Z—phenylvaleric_ acid (1.23g; 6.2 mmol) and a catalytic
amount of dry dimethylformamide (ca. 20 pL) 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.

Step 2: Preparation of 3-Cyano-2—(3—me’rhyl—.’z-phenyl—pentanoylamino)—4,5,6,7—
tetrahydro-5H-thieno[2,3-c]pyridine-6-carboxylic acid tert-butyl ester
-22-



cl pyridi ne-6-carboxylic add tert-butyl ester N O
~0pN S H Step 1. Preparation of

wé’,z{fbg ¢ 2-phenylval eryl chloride 20 To a st ipCmagb2004/003884

10
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25

t|on of 3-nethyl -2-phenylvaleric add (1.23g; 6.2

U RRALs R Bn LR, Mt AP orRfe (B poflATE BT8R pand of 2

n M@&meabmn ehpby&p tﬁ}étbmo [3ddelayosiarre nh%’PFa@d tert-butyl
(458 0' | 5 for 15hat
o e B ek enpugl e s o

CoseRnthptethr prmaiedmfteawdﬂwe dudevdditawed gpbfestedgp 8psh

2..25 St e a o
C@Vgﬂgo agéy Qéﬁar%: i(g\{pﬁlé?{% grscgﬁ taSntooyllo a/ome by acetate / hexanes Jto
t @by 5’9‘70m§ bf BhCRmol 2B nodipyg+2-pliang: I—ﬁerctamcbda@almob,—%@ a—tetrahydro-

t e%ﬁiﬁf‘ﬁgﬁt‘fﬁgﬁ" b 9"%- %ﬁgég&%é‘f 5}1@% agg%%%gg’gis(ﬁastereomers

( Eﬁhﬁ@@g ﬁ%é dftedovarenl ®arfing Siagrial) ERBIRMSE nie calcd for CpsH 3 N3035Na
ahydr o-5Ht hi eno[ 2, 3-c] pyrid
H(M‘BN%@\ ‘69{%8 @”&34&61&%4 butyl ester (869 ng; 3.1
nmol ) according to the procedure outlined in Exanple 5
for 15 hat roomtenperature provided after workup,
crude which was subjected to flash 5 chromatography
(BI ot a&e 40M eluent: gradient 5 to 10% ethyl acetate
) to provide 597 ng of
3 Cyano- 2- ( 3- net hyl - 2- phenyl - pent anoyl am no) - 4, 5, 6;
7N 5L QRO m e BidnblBAALLS 37cik pyindib Hhiefio e bipyitin:2-v1)-2.2-
acjd tert-butyl ester as a mxture of diastereoners
a -Agrt ecovered starting nmaterial. ES-HRMS me
cal cd for C25H51IN3CG3SNa (MtNa+) 476.1978, found
476.1984. 10 Exanple 9 N (3 CyangN6é methanesul fon 4 5
6 7-tetra dro-thieno[2 %cl ridj /h-%yl)- 2-
—&N__ [ 3

H

O 8 H

Step 1: Preparation of N—(3—Cyano—4,5,6,7~tetrahydro—thieno[2,3—c]pyrid:in-2—y1)—2,2-
diphenyl-acetamide

" Triffuoroacetic 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 mixiure 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-clpyridin-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-yl)-2,2-diphenyl-acetamide as the trifluoacetate salt

-23 -
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di nhenyl -acetamde N O-5 N/ \ O OS 15 Step 1:
Preparati on of

WOI%O&%(; gig@no 4.5 6, 7- tetrahydro th| eno[ 2, 3-c] pycqpmjpmz/ﬂgggs4

di phenyl - acetam de Trifl uoroacetic acid (20

ep YA 9@6’11 beNas jah&@uéﬂiaﬁ&du%nﬁfé §6@¥@ﬂﬁh}?d:ro~ttueno [2,3-

enyl acet [ @m no- t et rahydro SH-t hi eno[ 2,
]@Wﬁ@hr?e?’%%%ﬁ@bﬁ%h@%@@? tert- butyl ester
(prepared in Exanple 4, Step 2; 13.60g) in dry
BN eU(@@%{ aglﬁhﬁ:ﬂ 65 M de8@rof¥is€to Hsolution of N-

la%t a?
mnutes the mXture vvasa Oowarmtoro

t(BripEanat 415:6,7- etvahwirp rthisgo t%frc mehn-ﬁr-ﬁrl% %@v&l@hﬁ@?ﬂ%@twﬂde (140 mg;

SESEERLTE S NV T GO ST, i or o

fleh&t@in G akEreWRS dﬂ@&ﬁ&ﬁtﬁ%‘tﬁﬁ addftdte ahf @d’asﬁs’&i onte 10th wetyr and twice with

; d aI %%E%oedgqgieg%t %%:r\é %xt}':fctedo t%nce with ethyl acetate. The

t@n%!ﬁé@@r%aﬁﬂc%fs‘%é}e arﬁécll dved N Shp Uﬂ@ﬁéhoﬁ“f@]!l@%dd@r 1@foval of all
the trifluoacetate salt. 5Rec yg&ﬁlllzatlonf

! %@WGW@W%@#@%‘@W&P £7gpo-b-methanesulfonyl-4,5,6,7-
eﬂr@hﬂ@r’t&eﬁo@; £l Eamﬁﬁiﬁ%gyﬁﬁ%ﬂﬂkhﬁ%etmde (100 m 65% ) was isolated

I di n- henyl - acet am de _as
ﬂ:m ﬂash@gm%tpaagar ¢ O%é@%\@ﬁ eodgtpgphexgne). B s HrMS e caled for

3684 £Pajogt | on

ﬁ?’gﬁ%@gﬁ‘/@@6 ne%sﬁgipgguflg?%(% 495 6,7-tetrahydro-thie

no[2 3- c]pyridin-2-yl)-2,2-di phenyl - acet am de

Met hanesul foni ¢ anhydride (90 ng; 0.517 mol) was

added dropvvi se to a solution of N

(%m%@ 4,5,6,7-tetrahydro-thieno[ 2, 3-c] pyridin-2-yl)
enyl acetani de (140 ng; 5 0.342 mmmol) and

Et3N 200 p1 1.43 grml)

V\A&Jﬁhﬁhé‘y' acet ate and vvashed .once W|th vvater and
th brine. The conbi ned aqueous | ayers were

extract ed twice with ethyl acet ate The

“t‘

To a stirred solution of N-(3-Cyano-4,5,6,7-tetrahydro-thieno [2,3~c]pyridin-2-y1)-2,2-
diphenyl-acetamide (prepared in Example 8, step 1; 75 mg;, 0.15 mmol) and formaldehyde.

* (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 I 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-tetrehydro-
thieno[2,3-¢|pyridin-2-y1)-2,2-diphenyl-acetamide. ES-HRMS m/e caled for CstggNgOS
(M+H+) 388.1478, found 388.1481.

- Example 11

- 24 -



conbi ned organic |ayers were dried over Na2SO4.

Filtration followed by renoval of all volatiles in

woy aRyaoMkel ded a waxy solid from which PCT/EP2004/003884

10

15

20

N-(3- Cyano 6- nethanesulfonyl 4,5,6,7 10

tamoe_ [ ' was i sol at ed y
IR GESFRY ‘A‘L-" 66% et hyl acetate in hexane).

ES-HRNB nie cal cd for C25H2IN3(3S2 (M+H+) 452. 1097,

found 452.1096. Exanple 10 15 N-(3-Cyano-6-nethyl -

6 7-tetrahydro-thieno[2 3- yr|d| “yl)-2

2-di phenyl - acetam d&&N (I N ° ‘

stirred sol ution /SL—N

of N- (3- Cyano- 4, 5,63t et r akydr 05t hi ¢i70

-yl)-2,2- diphenyl-acetam de (prepared it

-CTpyridin-2
Exanpl e 8,

step 1; 75 ng;, 0.15 nmol) and fornal det 20 (0.1
mh of 37% solution) in dry nethanol at s
tenperature was added sodi um cyanobor ofyeget de (14.5

ng; 0.23 mmol). The m xture was allowed to stir for |

"hour at roomtenperature then concentrated in vacuo.

Tm@eﬁ]ﬁﬁshldiﬁofﬁﬁtﬁe (ﬂk;ﬂ}? Somirolowdyeidiyd &ftfpm%ﬂ‘tb agbﬁlaoﬂ nﬂN—(S -Cyano-
wasned w wat er e._or ni c ayer S rne

ke RN o-%mzp@rcam%ﬁ Sdiodiphe xﬁ@etsr@lqisggg 06 mmol)
{ ERd Rl (2 YRRt I ‘%"X@ @%LS PR ARY B3 AR the mixture was

ESeirdfeizatetién @@dwdmﬁdhe Gk b}@%h tEMatography (Merck

S 0 A LS o L OIS )

7 pr@tidattysp 66 Bk id‘ﬁrﬁ@iDE&HRMSde dlcddeBC, FaMbdssd (M+H) 432.1377;
ac.i ddt%tzt‘i%%l ester

Example 12

Step 1: Preparation of 2-Amino-3-cyano-5,6-dihydro-4H-cyclopentalblthiophene.

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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~NIl I NNO/ . -OS Mthylchloroformate (5 L; 0.04
mol ) was added dropwi se to a solution of N (3-Cyano-

W02004/092156 PCT/EP2004/003884

10

20

25

4,5,6,7-tetrahydro-thieno[ 2, 3-c] pyridin-2-yl)-2,2-di ph

emilen@?@}o %Eﬁyggceéa%@ R8an 36 pﬁm‘ﬂﬁé 1.1806f EUANHc2BBydno-5,6-dihydro-
er stlrrlng for 3.5 h,

tﬁé WFlﬁme@bJ\ﬁ@OPb@Bﬁé%ﬁfﬂﬁ%'ﬂgLWﬁl @fhcuo and the crude
product purified by by flash chromatography (Merck

341 Béhyl-Bertanbic a8idddi gato-S@dihpdro-4H-
%ﬂ%_éa%:%?érgggno?e /éﬁgngges %to plfow ge c??ﬁrrg (64%
asycbnpemalb JtigephamvB htarids| cd for C24H21IN3(3Sa ( M+Ht)
432.1377; to found 432.1381. Exanpl e 12
3 Vi5R 1chRfte((Br Eﬁtﬁ%@ le7, Stepl) and 2-
R%ﬁgﬁpggﬁk&ﬁﬂ CP &gr%t al Ith| oegene% g é\l
sArrﬁﬁo-st-cerpnq_-rS,@d ibpdroatilome lgpenta b}tblophene(164 mg; 1 mmol) accordmg

toA{P,ﬁ ;P? acr%haﬁéé %@h@e&%ﬂ%é%g 05 ‘ﬂﬂg‘ﬁﬁf%’cg‘g%ﬁ% ; léfagmg??@ﬁeed after

swiotkupo orude wlyich tzptarﬁttahwﬁh dieshydather 80 givoBt EGAHSTY f/lc‘jethyl-z-
t | . 1
SBRgRT; 555?1% a&%‘é %ﬂgﬂl@)ﬁy 3P é%%egj% rgoggYD s

atvh{dbGras Altiher plﬁu’ieﬂ ﬂ:oy ,dl$d)iemg1m( metleyleweschidrids ead wmg ough a short
1! anoic aci
e e SRR AT SO REBI I Rred s (PP e eyt peptancic acid
(54%@ sye-alileioel- omcthmﬂb](ﬂniephm ~Sivil)- m@eqs agpixture of
200 s s AT M 200 P2 ORI OEERRO0M ARRIRag a11.5011.

to provide 1
of 2- Ami no- 3- cyano- 5, 6-di hydro-
4H cycl opent a[ b] t hi ophene as a |ight brown foam

cydopenta[b]thiophen-2-vl)-amide

By replacing the 3-methyl-2-phenylvaleryl chloride of Example 12 with 2—pheny1prop10n§r1

chloride, the compound of Example may be prepared.

Example 14

N-( 3—Cyano-5,6—dihvdro-4H~cyclopenta{b1thiophen-z—vl)—Z,Z—divhenvl—ace’mmi de

By replacing the cyclopentanone of Example 12 with cyclohexanone, the compound of
Example may be prepared '
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Step 2: Preparation of 3-Methyl-2-phenyl-pentanoic add
(3- cyano-5, 6-di hydro-4H cyclop enta [b ]

w Bioeeéess 2-yl) -amide 5 Reaction of PCT/EP2004/003884

10

15

20

~3- Met hyl - 2- phenyl - pent anoi ¢ aci

3- et hyI 2- phenyl val eryl chloride (Prepared in Exanple

7Exe§x£ % and 2-

-tyano- 5, 6-di hydr o- 4H cycl opent a[ b] t hi ophene
(164 rrg 1.0 mml) accordl ng to the rocedure )

after morkup, crude mhlch trlturated mnth
d%§%1y¥ether to give 94 ny of crude 3-Methyl -2-
phenyl - pent anoi ¢ add
(3- cyano-5, 6- di hydr o- 4H- cycl opepfa[ b] t hi ophen-2-yl ) - am
ide io which was further purifred,by dissolving in

nmet hyl ene chl ori de and

1 NG a short plug
of Merck Silica gel 60 t O provVige

(24% of

(3-cyano- 5, 6-di hydr o- 4H cycl opent t hi ophen-2-71)-am
ide as a m xture of diastereonmer&-£ES-HRMS m e cal cd
for C26H38N202 ( M+H+) 411. 3006, found 411.3011. 15
Exanpl e 13-

3-5hdpt 1h Predadatioheryl-piknyhiydoydraarenciyl (cBlocidano- 5
6-di hydro-4H ccycl openta [bl thiophen-2-yl)-am de By

replacing the 3-nethyl - 2-phenyl val eryl | orid
p %Zolmipan %@éﬁwlcgyg Bﬁ%ﬁ'@qacet&)fﬂcgf F 432 mg & mmol) anda |

d g%ﬁ FEREP 8 dﬂy"m e chloride
n ougFéﬁﬁgéﬁﬁ cycI§8€ %%ﬁ€%| hen- thbn con
zwahmubganmramaen@ﬁmma&edwmt ShlB et 36,8 269 solution

Exa @I%Péfﬁﬂeorglriégl %‘35%%?@525 %ﬁ%@%ﬁ% concentrated in vacuo

P%—/gb:v’g 2001 DPBERAcy oy enih@cdbl dNidrlcMddowas isediiysdiately for Step 2.
4H Cycl opent a( bl't hi ophen- 2yl ) - 2- cycl opent yl - 2- phenvl -

Step 2: Preparation of N-(3-Cyano-5,6-dihydro-4H-cyclopenta[b]jthiophen-2-y1)-2-
cyclopentyl-2-phenyl-acetamide

Reaction of &—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~Cya110—5,6-djhydro—4H—cyclepenta[b]thiophen-z—}fl)-2—cyclopen’cy1—2-pheny1—
acetamide as a light brown solid. EI-HRMS m/e caled for Cy HzN20S (M *) 350.1453,
found 350.1456. | -
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10

15

acetamde SN H 5 Step 1: Preparation of
a- phenyl cycl opent aneacetyl chloride. To a stirred
soluti on of a-phenyl cycl opent aneacetic acid (422 ny;
2.0 mol) and a catal ytic anmount of dry
di met hyl formam de (ca. 20 uL) in 5 nL of dry nethylene
chloride wunder nitrogen at roomtenperature was added
m%?l | chloride (1.5 nL of 2.0 Msolution in
E Eh{ﬁ ene chloride) dropwise. After 45 ninutes, the
mxture vvas concentrat ed in vacuo 10 to give crude

|mTed| atel y for Step . Step 2: Prepar at |on
of N- ( 3- Cyano- 5, 6-di hydr o- 4H- cycl opent a[ b] t hi ophen- 2-yl
)-2- cycl opentyl - 2- phenyl - &, Reaction of

a- phenyl cycl opent ane chlg)r (Prepared in
Exanpl e 12, Stepl) a r

Ami no- 3- cyano- 5, 6- di h7dr8-4ﬁ- c
(164 ng; 1.0 mmol ) accordi ng -t 0 the procedure
outlined in Exanple 5 for 20 h room tenperature
provi ded after workup, crude protluct which triturated
with diethylether to give 111 ng of which was further

opent a[ b] t hi ophene

- Encntess: mgedtagyg{nggwﬁﬁdlea £54 & au&{ﬁa -RIBNS BCEHAE-8 6l dihydro-4H-
| CYdf(Py B]S"fbl@ henef2h s Qiﬁﬁrw@l apbhd gliphenylpropionic acid (70 mg;

0.309 thﬂf) ORMP&&T:M% fot%Q%]%/_ﬁlHegﬁv-%‘&%ﬁng&%ﬂ@gﬁy %plphéﬁ @E@dﬁﬁ%@ a@ffica

gel “-%D?ﬂ @é@rﬁg@ géé t duent B0 - 3% 6thyl herees] tp pyopisle 13.0
mg (2063 ofiDF- 8- Cﬁancdﬁh—)tﬂlﬁ AJziﬂ;):ycm ﬁtaﬁﬂ'ﬂﬂoiﬂi’eﬂ 25y npld 3 1-

propidighaids gz 4 RROEHA. HHARUANIEARA b GO %fﬁ ST,

found-388Xi14B- 3- cyano- 5, 6-di hydro-4H 5
cydopent a[ b] t hi ophene (25 ng; 0.152 nmol) and
2, 3-di phenyl propionic acid (70 ;

Bxaraple 17 pheny D Y ( ng

. N-(3-Cyano-5.6-dibhvdro-4H-

EDCI (42 mg; 0.219 mmol) was added to a solution of 2-Amino-3-¢yano-5,6-dihydro-4H-
cyclopenta[h]thiophene (18 mg; 0.11 mmol) and 2—pheny1pr0pionic acid (30 pL; 0.22
mmol). After stirring for 19 b, the reaction mixture was applied directly to a silica gel
colurnn (Merck Silica gel 60; eluent: 12.5% - 33% ethyl acetate / bexanes) 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 caled for Cp7H;sN>08 (M+H™) 297.1056, found 297.1058,
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0.309 mml ), After stirring for 19 h, the reaction
m xture was applied directly to a silica gel colum

Wd Mauglo1S§ 1ica gel 60; eluent; 10% - 33% et hylpcagpbaio3sss

10

hexanes) to provide 13.0 ng (23% of

éﬁgﬁ'@o 5, 6-di hydr o- 4H cycl opent a[ bl t hi ophen-2-yl) -
2,3 phenyl - propi onam de as a white solid. BI-HRMS
rul e calcd for CuH18NzOS (N%Hl ) 358.1140, to-found
358 (3 Caano-4.Fxdibydre-57-tienal 2 Byelpirag-2-v1)-2-phenyl-butyramide
6- di hydr o- 4FLcyclooenta[b)th|ophen 2-yl)-2-phenyl - prop
ionarn.ide N NN s HEDC (42 510 219 mmol ) was
added to a solution of 2; anno 5, 6-di hydro-4H
is cycl openta[ b]thiophe .11 nmol)
and2- phenyl propi oni ¢ aci L-Ni.: mmol ). After
stirring for 19 h, the reaction e re was applied
directly to a silica gel colum ( k Silica gel 60;
eluent; 12,5%- 33%ethyl acetate fexanes) to
provide 3.5 ng (11% of

N- ( 3- Cyano- 5, 6 di hydr o-4H cycl opental b i ophen-2-yl) -
2T@rﬁeaﬁyxedpwwp@ﬂn o %-Aanwm%ew@@ré Zfdﬂaér ﬁﬁsﬁl\aﬁ@ [Zaicdipran (361 mg;

%%‘ﬁl #g%%gé % ﬁ%ﬁ%ﬂ%g 2, §t%§ il aﬁ@ﬁot%&ﬁﬁn card8nate (1.40g;

N~103 -IOypehdn dlethylether (6 0 mlL) was added 2~ phenylbutyryl chloride dropwise. The

7~ t 0
7 S B Rl SR A SE s i e
2-1?Ama£¥0,-tﬁe vyiine taked uplmlyadndhﬁbm tilende §12] Bashpdyithrvater. The

% r@l‘aylr vxgas gne SO'dlIPIIrl ?ﬁﬁ'ﬁ halice ac—‘idda%?lcc{o;\ggﬂra'té}i FXABRB give crude

assrumc a
product Wthh was tnturated with diethyl ether to provide 428 mg (66%) of N-(3-Cyano-~

4,7-dihydro-5H-thienoi2,3-c]pyran-2-yl)-2-phenyl-butyramide as a beige colored solid.
FI-HRMS m/e caled for CigHsN-0,8 (M) 326.1809, found 326.1809.
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10.1 nmmol ) in diethylether (6.0 nL) was added
2-phenyl butyryl chloride dropwi se. The resulting

wothedigeh sgnas st irred at roomtenperature for BdlverIioe0038s4

10 .

sol vent was then renoved in vacuo, the residue taken

up into nmethyl ene chloride shed wth water. The

organic |layer was dried (sodiumsulfate) filtered and

concentrated in vacuo to give crude 10 product which
§8urated with diethyl ether to provide 428 ny

(66% of N-(3-Cyano- . :

i a%a’%&’cﬂﬁBh@%&F&iﬁﬂg ki f%ﬂ&&qﬁﬁgria%e&eﬁ{s)ca@bé)Hﬁﬁﬁﬁc&yéd{ﬁl a

am de as abei ge col ored solid. I-HRVS nmfe cal cd for
CoOsHIBIPeRBagng) 326. 1809, found 326.1809. -29 WO -
2004/ 092156 PCT/ EP2004/ 003884 Exanples Exanple A

| ed tablets containing the foll owpagiablet

ﬁ% re&laggnts can be manufactured-in a co\gﬁ\l;e%fl onal
manner: Ingredients Per tablet Kernel: Conpound of
ffsrneli a (1) 10.0 ng 200.0 ny Mcrocrystalline

Q&I &?cﬁof?fénguﬂm)“- 5 ng Lactose hydrous 16 8sM200.0 mg
70 ng Povidone K30 12.5 ng 15.0 ng Sodi um s?arch

JMigeesrastallinocadlulnge 17. 0 ng  Magnesi um st ear #36 mg5 nfd-5 mg

i nel Weight) 120.0 ng 350.0 ng ] Coatg o
é‘lyagtrogli%érg%l nmet hyl cellulose 3.5 ng 7.0 r%_)dl% e

Roividaniey38ne gl ycol 6000 0.8 ng 1.6 ng Tallg.5lmg ngl5.0mg

%'Ogilﬂiq starch glycolate 12.5mg 170mg -
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) 08mg  lémg
Titan dioxide 08mg  L6mg

- 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 magesiamstearate 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

manmner:

Ingredients Per capsule
Compound of formula (I) 25.0 mg
Lactose . | - 150.0mg
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Iron oxyde (yellow) 0.8 ng 1.6 ng Titan dioxide 0.8

mg 1.6 ng 5 The active ingredient is sieved and m xed
W%&OQ/O{EZL?J ocristalline cellulose and the m xt wcg/mP3004/003884

ranu d with a solution of polyvinylpyrrolidon in

\A@tiggestggg granulate is mxed with sodiumstarch 200mg
gl ycol at e and magesi unst earate and conpressed to yield

k s of 120 or 350 ng respectively. The kernels >0mg
are lacquered with an aqueous sol uti on / suspension of
10 the above nentioned fdm coat. Exanple B Capsul es

c dieapmipagertth erefsmhftcbaw&glmedgmé@lﬂedmﬁo capsudse of size 2.
manufactured in a conventional rmanner: Ingredients
Per capsul e Conpound of formula (1) 25.0 ng Lactose
150.0 ng -30 WO 2004/ 092156 PCT/ EP2004/ 003884 Mai ze
stBxaoipleX. 0 ng Talc 5.0 ng The conmponents are sieved
and m xed and filled into capsules of size 2. Exanple
ol I owi n

5 Ig ecl:@érffog%t%"né%% H&\}eg:ﬂé ?o‘ﬁ?% o?nﬂc{gﬁngt 9
PoI yet hyl ene Glycol 400 150.0 ng Acetic AC| d g.s. ad
p@@a@uﬂdﬁéwrmdz(li)nj ection solutions ad 1.0 mM  The3.0mg

a is dissolved in a mxture of 150:0
%Iol)l)y ene !)i/q:ol 400 and water for : -6
Acetic Ac:1d q.s.ad pH 5.0
Woater 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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injection (part). The pHis adjusted to 5.0 by Aceti ¢
Acid. The volune is adjusted to 1.0 ml by addition of

Wotiﬂﬁ/d'ﬁ . dual anmount of water. The sol ution i scT/EP2004/003884

10

ere filled into vials using 10 an appropriate

.OE&%H and sterilized. -31 WD 2004/ 092156

2004/ 003884 - Exanple D Soft gelatin capsul es
cont aining the follown ngredients can be
Bﬁﬂewoatammg\vgeﬁo {lovide ingradionts c@ape miegufactured ina
c&g@ggg&}% ynd of fornula (1) 5.0 ng Yellow wax
rogenated Soya bean oil 8.0 ng Partially
rogenated plant oils 34.0 ng Soya bean oil 110.0
icghtentsf capsul e contents 165.0 ng GCelatin
C .75 0 ng dycerol 85 %32.0 ng Kari
8@8%5%&@(%%%91% er) Titan dioxide 0.4 ng " Irongamg
oXkdlldeywedxl ow 1.1 ng 5 The active ingredient is 8.0 mg
melting of the other ingredients
dﬁg&%ﬁen%ged urbgallléﬁfl Iled into soft gelatin capsul e%o ms
o?amﬁbwlqﬂroyneteépimtoﬂ[he filled soft gelatin capsul 80 mg

LG, 2ocor 1 o, e vl procedur e, Eramplg g
be eightioff apdule eshtemsa conventi onal 165.0 mg
Gelatin capsule
Gelatin ' . 75.0 mg

| Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)

~ Titan dioxide 04 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:
Coinpouud of formula (T} 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon X 30 | 10.0 mg
Magnesinmstearate 100mg
Flavoring additives - 1.0mg

-32 -




manner: Conpound of forrmula (1) 50.0 ng Lactose, fine
powder 1015.0 ng Mcrocristalline cellul ose (AVI CEL

:1400. 0 ng Sodi um car boxynet hyl cel | gplcagerdd0dss84
Wo%d”‘g’%?”fvi nyl pyrrolidon K 30 10.0 ng

Mg & Sive! @%&ﬁqgﬁﬁ%@aﬂ@m&g&gﬂﬂ% LN ESse Ind séBum
-32 WO 2004/-092156 PCT P2004_f 00388 The active .
i ergbegimsiylicellvioseand granyldtedvish e miniuee otpalstiaripymelidon in water.

o R B e R s o md lled it

weitkets. The granul ate is mixed with magnesi unstearate
and the flavouring additives and filled into sachets.

5 r ' :
 oBavEn B e BSiaBaR IR 1Pln AT Publobeh ff Blusmative
aptpabesafbe attugfanidient obtheaongpoohd bHformiuda () mayagrivdepynding on the
- d 1.ng: +ent and i ntended use or effect.
I?ﬁ%ﬁgﬁcgu%éeh%? é?gf%%e , of course, that the foregoing
relates to preferred enbodi nents of the invention and
t Hiahowtd & findemsicodsofhmyixe, thatide fbregring raepata prafpried émbodiments of

-SDILE f i AL h ..
B8 0 e 88 0 N SRR B A o
10 f mopubfrhé iyveRtion afRet Hrth RIhRAMNowing claims.
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10-

15

20

wherein 5 R1L and R2 are independently selected from
the group consisting of |ower alkyl, |ower allcoxy,
arni noal kyj, aryl, aral kyl, substituted |ower alkyl,
‘substituted lower al koxy, substituted |ower
am noal kyl, substituted aryl and substituted aralkyl
wherein the substituent is selected fromthe group
consi sting of one or nore of hal ogen, hydroxy, | ower
al koxy, am no, al kyl am no,, di akl yl am no, cyano and
nitro; or 10 R and R2 arelaimy en together with the
carbon atons to which they are attached and the bond
bet ween these carbon atons to forma 4 - 8 nenbered,
1.  substGdmpeddsnfbrauids(l) t ut ed, carbocyclic or
het erocyclic ring, wherein any substituents are
i ndependently sel ected from the group consisting of
hal ogen, hydroxy, | r a , aryl, arafcyl, am no,
al kyl am no, di al kyw Llj%d Sul fonyl and
al koxycar bonyl ; 15 RRI'S se ed from t he group
consi sting of Iomer al k tituted or
unsubstituted aryl, %Qtl d™%m unsubstitut ed
aral kyl , and substituted or unsubstituted cycl oal kyl,
wherein any substituents are selected fromthe group
whergonsi sting of | ower alkyl, lower al koxy, hal ogen,
cyano, trifluoronethyl, hydroxy, nitro, am no,

R1 analt@:ha.rih nﬂérﬁiy'sﬁhéh@@&ﬂﬂb the R PQ6Y:sisidig msaamfyyllower_

el Fafinqﬂ@igauga%ﬁ‘%ﬁ&%y Etstsn e oo

subsﬂt@%ﬂ lovadramiyoaliy ﬁ@@ﬁtut@fﬁﬁcand stibdtich1ea Etﬂlle;ﬂ,r%e;em the

soborf e F Pl i O R PEOR fr Pl gD brrosg, lowes

alkoxéB,,amﬂmﬁIa]E}‘laﬂtﬁtﬁb ﬂtﬂtymmmutcryam byd aiteept abl e salts
thereof, -34 with the proviso that the conpound of

R1 anﬁ%f‘ye Qaléeh)to g&h&%th the carbon at: 5 ta w :5. are attac ed and the

etrahy enzo fen-2-yl)-a-pl
bond é’ﬁt}'wer:géhgag ﬁ@r&:@mag?ﬁiﬁ@ forma 4 8 mcmber substituted or unsubsntuted

ca:bohlycﬂ;% R YRR clile imf@n aaﬁaﬂhmtﬁu Iuéﬂﬂ&gmnaemy selected from

oup conltgtg gacl;f h%lt}/g nlower Qﬁy eneacafky? deigo, alkylamino,
diallqdanuno, alkylsulfonyl, and alkoxycarbonyl;

 R3is selected from the group consisting of lower alkyl, substituted or unsubstituted aryl,

substituted or unsubstituted arallcyl, 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, diallylamino, allkylsulfonyl, and
alkoxycarbonyl; and

nis0,1,2,3, 40r5;

" and pharmacentically acceptable salts thereof,
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5

N- (3-cyano-6-ethyl-4,5,6, 7-tetrahydrobenzo[b]thien-2-y -

| ) - a- phenyl - benzeneacet am de,

N- ( 3- cyano- 5, 6- di hydr o-4H cycl openta(b]thien-2-yl)-a-p

henyl - ben2eneacet am de, or N-(3-cyano-5, 6, 7,

8-tetrahyd r o-4H cycl ohepta [b] thien-2-yl)

-a-phen)rl -benzeneacetam de, 2. Conpounds accordi ng
l,aken together wth

&%@?E%%aé%ﬁt&%ﬁﬁgfﬂﬁa E:Hre gttached and the
N»(ﬂoﬂdnb&tNﬁ%&ﬁ*z&@&ﬁab&ﬁtﬁb]ﬂ:ﬁh@@)@ph@yﬁbtﬂmma&eﬁﬂnd&,
menbered, substituted or unsubstituted, carbocycli c or

N-Betvanody/cibydya-h3; dimptt-8Hnthaemg [%3rlprrany o s-benyl-

- ofomthe group consisting of hal ogen,
ber%g%er%gits&i dbwer

-- al kyl am no,
N-@Hdyshaqd-arhiyl- 45 aJ'il-Qytraﬁ;idmﬂbq'nza{bl]tfkltﬂnf—bry‘llﬁa-phen}d-benzeneacetamide,

ndalkoxycarbonyl nds a cor to any one
N- Gt cyanaisfs 1y - 4 ‘w#@Petta hlena‘hui EF@% ‘:}xlcetam_tde, or

NSO e PO A 0 B i

to forma car bocyclic ring. 4. Conpounds according to
2. cl ai m GomphemdsiagcdRirgrtd cREndy wheraindhl 2ol dretalisnithgether with

the c';k%gs taﬁ&o% He ﬁ@ab&éeht £ A ol %%%@g@m@&%&% atoms to

ween these’carbon atons to .
formyact o Pemtmelrrykd, srbsiitetpd po hesubatjtated; rgboayclicasihséaraerclic ring,
wh&%ﬁto.{rg‘ sﬂgstftﬁ?erﬁm&e@ﬂ@cté’i ﬁﬁhﬁﬂw_g?mldtptcg nfstind® hﬁloﬁeﬁlhyﬂ%ky lower

taken. _togeth he carbon ato

a@ﬁf@ﬁﬂ%ﬂﬂ%ﬁ@&ﬂaﬂ%@tﬁ%@nﬂoﬁ %]é‘t’t)(éaéhwﬁﬁ ese
car bon atoms to forma substituted or unsubstituted
3. heter Ocyﬂbbﬁndsl degprding t@aﬁp onfnosclAams Qe 2nghdrein@ laard B2 are

n Rl ar.e t et her t e\ g Lol
ey (P e R e v o B Rk A8t oo B een
metdm@mabhmmoﬁdrmm:arbocy&hnmg Si x- nenbered substltut ed

or unsubstituted het erocyclic ring containing at |east

one %? l-u:.u.lné j1a) Q%%@uﬂﬁé'e:%q@ﬂﬂh KIQarE Qﬂl&hafbghﬁer mﬂl

V\/nerel n are taken.fo her W th
the mwm S A R RN T

forkE&§RIopeRlAN RbeBlohenflofy a si x- menbered substituted
or unsubstituted heterocycllc ring containing one

5. Cﬁ te ? relo ! E%Eg“ﬁ%t aéccor%ﬁo 4 n Bné 8{1%591&10? wﬁérgihrﬁiand R2 are

roa a ni rogen
taken together with the carbon atoms to which they are attached and the bond between

these carbon atoms to form a substituted or unsubstituted heterocyclic ring.

6. Compounds according to claim 5, wherein R1 and R2 are taken together with
the carbon atoms to which they are attached and the bond between these carbon atoms to
formn a six-membered substituted or unsebstityted heterocyclic ring containing at least one

heteroatom.

7. Compounds 3ccording to 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 unsuybstituted heterocyclic ring containing one

hetercatom.

8. Compounds according to claim 7, wherein the heteroatom is a nifrogen atom,
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-35= 9. Conpounds according to any one of clainms 5 to

8, wherein the heterocyclic ring is substituted with

a ring substituent selected fromthe group consisting

of lower alkyl, allrylsulfonyl, alicoxycarbonyl, aryl

and aral kyL 10. Conpounds according to clains 8 and 9,
wherein the ring substituent is 5 attached to the

nitrogen atomand the ring substituent is |ower alkyl, X
alokoxy car (gmaypounds aedokding b &uyarie.of SRmTHifb iFhgsein the heterocyclic

di N laim1 ' -
VAR A B St fog ottt o
| aligtsutfohpl) alkbxyamboaykaoyanderilidal kyl , aryl, arallcyl,

substituted | ower al kyl, substituted | ower allcoxy,

substituted | ] | inS0SHd J, Whefbin 42 rédgsubstihent is
st@St i tut %@%f%&%@”g%})undsv accprdiuhg ’y? gyl ai m b

1 httavitedrteitine Mitrogen 2R prdiSSgSHBItjuant 18 iﬂveméfr éﬁlﬁ?ﬁ' carbonyl or

13.]] %m}g nds according to any one of clainms 1 to 12,
wher'eirn 1?% is a substituted or unsubstituted

cydoal kyl . _is 14. ConpqQunds accordin cl.ajm 13,, _
Wit o1 1/ REQrSpeyHls GRS > EAm hBHAS SRR HF Hepgndenty

08l O i o o, o Sl ol
actbftitnieg l?wemﬂ*ﬁ%g‘.’i oger ke ,isgbsﬁ%%@ ?o‘vgerr aggﬁgﬁ:ﬂ, substityted

17:ryfdaanRapAfdar-dGedigdi ng to any one of claims 1 to 12,
wherein R3 is lower alkyl. 20 18. Conpounds accordi ng

to claim wherein_ P3, | | 1Ot iAHEendent!
colfsi stin %‘Pﬁﬁcﬁﬁcforé‘f@ﬁ%ﬁbnﬁg%’%&%?ﬁraggﬁ an endently &te
selowhtdlyl. 19. Conpounds according to any one of :

clains 1 to 18, wherein n is 0 20. Conpounds according

t o,.any on \ 884 6AB6s L k@12 A rgh ®Bis a substituted -
co}@i sti ngc‘g‘{ppggﬁﬁcar&% t&%ny

N- $3uxGybsrduredsydpalisilny | - t hi ophen- 2-yl) - 2, 2- di phen7l - ac

et am de,

14, Compounds according to claim 13, wherein R3 is cyclopentyl.

15. - Compounﬁs according to any one of claims 1 to 12, wherein R3 is substituted
or unsybstituted aryl or arallkyl,

16. Compounds according to claim 15, wherein R3 is phenyl or benzyl.

17. Compounds according to any one of claims 110 12, wherein R3 is lower alkyl.
18. Compounds according o daim 17, wherein R3 15 selected from the group

consisting of methyl, ethyl, propyl, isopropyl and sec-butyl,

19, | Compounds according ta any one of claims 1 to 18, wheretn n is 0.
20, Compounds according to any one of claims 1 to 19, selected from the group
consisting of

N-(3-Cyano-4,5-dimethyl-thiophen-2-yl)-2,2-diphenyl-acetamide,
N-(3-Cyano-4,5-dimethyl-thiophen-2-y1)-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-thiena[2,3-c|pyran-2-y1) -2,2-diphenyl-acetamide,
3wCya_noez-diphanylacetylaminu—4,S,6,7-tetrahydm~5H~thi_en0[2,3-c]pyridine—ﬁ-
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N- ( 3- Cyano- 4, 5- di net hyl -t hi ophen- 2-yl)

-2, 3-di phenyl - propi onam de, N

(3-Cyano- 4- net hyl - 5- et hyl -t hi ophen-2-yl) -2, 3-Bi phenyl -
propi onam de, N-(3-Cyano-4, 7-di hydro-5H1thieno
[2,3-cl pyran-2-yl)-2, 2-Bi phenyl - acet am de,

3- Cyano- 2- di phenyl acet)rl am no-4,5, 6, 7-tetrahydro-5H-t
hieno [2, 3-cl pyridine-6- -36 carboxylic acid:

HE J:1 etk Bl
f-g@%jméﬁﬂo;i{ezm&m%%%;gg 55 éﬁﬂ%&@orﬁi Z}l@fegct)[rﬁhg]%?ﬁdine-ﬁ—

eﬂé/’ Jﬁﬁngﬁg‘i&{ E&d tephe yl - butyr

ahﬂnane-&l—&Bt—MEﬁIYblfPileBY @meﬁ :ﬁgm 6{;%3%56%% gh‘t etf& 3-

re;[lpgng.lynlteyé et ﬂ)[u: ggld? 'est(a:3 :jn et h|¥||. ﬁ phenyl

\> AN ggﬁgqgﬁﬁyhnﬁﬁﬁgmﬁns 6 7- tetrahydro t hi eno
.

i RhRA BB %{ﬁﬁ"aﬂé«ﬁféw PRt ) 22t

gidel ¢ acid methyl ester,

H%/@nﬁ-a\él&t)mﬁd@ di phenyl - acet ani de,
6N7
Cakdy

Pl-é((%:a(?]:'b?y 4%{1%%?%1?3:#&?5@ te «3H-thiei_)110[2 3-c]p'y'rid1'ne—6-

3 iyl caidohethyl espent auoi ¢
o f‘%ﬁa‘@’ 2% Anfad Y9 Rn8{, £ YIORa 9 bl SHingRBEREnide,

3smﬂﬁm ~25pheayippramroigcbibeyiand. ﬁéyhvése—éylaw@mma {}pjkjophen-2-
9,{)4%gycl opent a[ b] t hi ophen-2-yl ) -am de,
N-

s g b )

y dopent a[ b
th. opﬁ%‘k[’%]&&iﬂﬂ&ﬂ@ﬂ)%hﬁé’ opent a[ b]

y1) di phenyl - pr opi onam de,

;\T— (3-Cyano-5,6-dihydro-4H-cyclopenta[b]thiophen-2-yi)-2- cyclopentyl-2-phenyl-
acetamide,

N-{3-Cyano-5,6-dihydro-4H-cyclopenta [b] thiophen-2-y1)-2,3-diphenyl-propionamide,
and

N-(3-Cyano-5,6-dihydro-4¢H-cyclopenta[b]thiophen-2-y1) -2-phenyl-propionamide,
and pharmacentically 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 {I1)

N

A1 7
1

A2 S” NH,
(1

with a compound of formula (III)
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and N- (3-Cyano-5, 6-di hydro-4H cydopent a

[ bl 't hi ophen-2-yl)-2-phenyl - propi onani de, 25 and

pharmaceutically acceptable salts thereof 21. A
process for the manufacture of conpounds according to
any one of clainms 1 to 20, which process conprised
reacting a conpound of formula (11) N Rl~. R2 5 NH2
(I'1) wth a conmpound of for a (I11) -37 of R3 i

Ra(n) (111) wherein R, R2,

3R4 and a are as

defined in any one of clainm&il g 20. 22, Conpounds
according to any one of clai 20 V\,hen

manuf actured by a process ac i Wto claim?2l1l. 5
23. Pharmaceuti cal conpositions conpqgging a compound

according to any one of - clainms 1 to

or a conpound

sel ected fromthe group consisting
of Nvh@eimyRaln B24R% Rd,anid n are as defined in any one of claims 1 to 20.
tetrahydrobenzo[b]thlen 2-y1l) -al phenyl - benzeneacet ani d

d| net h) ,

(3- Cy Y 8ina e of el 1to 20 when manufactured by a
2% a?‘ﬂ‘%ﬁu enoIQZ% agpyra%%on%yl )a-u(remphorryl - benzenea

cetHr‘?F@févaqI ¢ns gy d#ien 6 et hy| -
4,5,6,7-tetrah)rdrobenzo[ b] t hi en-2-yl) -a-phenyl - benzen
5eacg am de, pMrirdceiadl QopBsitions cumpnsmg a compuund according to any one of

?yr:? %rglos lf;:;l- ﬁyoggeggltgﬁ%zm ec?end f%o[% t]?l& groehen E%%ﬁn@a‘lzyeam:}-4 5,6,7-
|5 ﬁe&aﬁy&rsﬁéﬁhmwmywm twnbédemmae,wxaaymeaw-dmydm-s,s-

benzeneacet am de pharmaceutical ly acceptab

c ar dirreethydrid-thiemad B ﬁ\ﬁ&mtran—z-yl) o-phenyl-benzeneacetamide, N-{3-cyano-6-ethyl-

19

15

20

25

4,5,6,7-tetrahydrobenzo[b]thien-2-y1)-a-phenyl-benzeneacetamide, N-(3-cyano-5,6-
dihydro-4H-cyclopenta[b]thien-2-yl)-o-phenyl-benzeneacetarnide, or N-(3-cyano-
5,6,7,8-tetrahydro-4H-cyclohepta[b]thien-2-y1)--phenyl-benzeneacetarmide, and a
pharmaceytically acceptable carrier and/or adjuvant.

24. Compounds according to any one of claims 1 to 20 or a compound selected
from the group consisting of N-(3-cyano-4,5,6,7-tetrahydrobenzo [blthien-2-yl)-a-phenyl-
benzeneacetamide, N-(3-cyano-4,7-dihydro-5,5-dimethyl-5H-thieno(2,3-c] pyran-2-yi)-o-
phenyi-benzeﬁeacemnﬁde, N-(3-cyano-6-ethyl-4,5,6,7-tetrahydrobenzo[b] thien-2-y1)-a-
phenyl-benzeneacetamide, N- (3-cyano-S,G—dihydro-éH—cydoPenta[b]tbien~2—y1)—a—
phenyl-benzeneacetamide, or N-(3-cyano—S,S,?’,8-tetrahydxo—4H—cyclohepta[b]thien-z-

y1)-a-phenyl-benzeneacetamide, for use as therapeutic active substances.

25. Compounds according to any one of claims 1 to 20 or a compound selected
from tﬁe group consisting of N—(é-cyano-tl,ﬁ,6.7-tatrahyd:obenzo [blthien-2-yl)-o-phenyl-
benzeneacetamide, N-(3-cyano-4,7-dihydre-5,5-dimethyl-5H-thieno[2,3-c]pyran-2-yl)-c-
phenyl-benzeneacetamide, N-(3-cyano-6-ethyl-4,5,6,7 -tetrahydrobenzo{b]thien-2-yl)-o-
phenyl-benzeneacetamide, N- (3-cyano-5,6-dihydro-4H-cyclopenta[b]thien-2-yl)-a-
phenyl-benzeneacetamide, or N-(3-cyano-5,6,7,8-tetrahydro-4H-cyclohepta[b] thien-2-
y1)-¢-phenyl-benzeneacetamide, for yse as therapeutic active substances for the treatment

and/or prophylaxis of diseases which are associated with the glucagon receptor.
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24. Conpounds according to any one of clains 1 to 20

or a conpound selected fromthe group consisting of

N-(3-cyan-4,5,6, 7-tetrahydrobenzo
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bﬂVPWﬁaﬂﬁWéﬁwrNH@ﬁW@WéH%éﬁéﬂm@mh0¢or use as t her apeutic
active substances for the treatnment andl or
prophyl axi s of di seases which are associated with the
gl ucagon receptor. -38 26. The use of a conpound
according to any one of clainms 1 to 20 or a conpound
sel ected fromthe group consisting of
N- (3-cyano-4,5, 6, 7-t et rahydr obenzo
[ b] t hi en-2-yl)-a-phenyl - benzeneacet anm de,

N- (3-cyano- 4, 7-di hydro- 5, 5-di net hyl - 5H-t hi eno[ 2, 3-c] py
ran-2-yl)-a- phenyl
benzeneacet am de, N- ( 3- cyano- 6-et hyl -4, 5, 6,
7-tetrahydrobenzo [b] thien-2-yl)-a-phenyl -
benzeneacet am de, N- ( 3- cyano- 5, 6-di hydr o- 4H- cycl opent af
b] t hi en- 2-yl) - a- phenyl -

benzeneacet ani de, or N- ( 3-cyano-5, 6,7, '

8-t etrahydro-4H cycl ohepta[ b] t hi en-2-yl)-a-phenyl -

. benzeneacetam de, for the preparation of a nedi canent
for the treatnment and/or prophylaxis of disease which
is associated with a glucagon receptor. 27. The use of
conmpounds according to any one of clains 1 to 20 or a
conpound selected fromthe group consisting of
N- (3-cyano-4,5,6, 7- tetrahydrobenzo[b]thlen -yl ) -a-phe

nyl -
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benzeneacet am de,
N- ( 3-cyano- 4, 7-di hydr o- 5, 5-di et hyl - 5Ht hi eno[ 2, 3-c] py
ran- 2-yl ) -a- phenyl - benzeneacet am de,
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|') - a- phenyl - benzeneacet am de,
N- ( 3- cyano- 5, 6-di hydr o-4H-cycl openta[b]thien-2-yl)-a-p
henyl - benzeneacet am de, or
N-(3-cyan-5, 6, 7, 8-tetrahydro-4H cycl ohepta[ b]thi en-2-y
|') - a- phenyl - benzeneacetam de, for the preparation of
medi canents for the treatnent and/or prophylaxis of
di abetes. 40
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