Novel Pyridine Derivatives Field of the invention The

present invention relates to S 1P1/EDGL receptor
wa@gwniosdos1l of Fornmula (1) and their use as actiRET/IB2007/050225

ingredients in the preparati on of pharmaceuti cal

conpositions. The invention also concerns rel ated

aspects including processes for the preparation of the

compounds, pharmaceutical conpositions containing a

conpound of the Formula (1), and their use as

unds_i nprovi ng, vascul ar function and as

NO dﬁlﬂduﬂﬁ QHVAIYRS, either alone or in

conmbi nation with other active conpounds or therapies.

Background of the invention The human imune systemis

. ned t fend the body against foreign mcro
F'g f#E nvedt Is?subst ances that cause infection or

[ I sur, t :
Th% s%zm‘?lrné/gﬁ’ﬁo%nsrgréltéss g;érﬁg?édeg?%{éﬁ[qr%gﬁm@{% i Far dﬁfﬁ%‘ (1) BA§ their use
assasnbm mlg[milemts mrtgaprmaamd otﬁpharagmeutﬂial d;dmpdmisms The invention also
e n a u d

coﬁ&%ﬁ Cr?%? m’rﬁ%‘gecise Slrﬁ:gtglg p(r:c;aE%g%eas lfcisrnﬁ‘le ﬁ\r%gggilgrguéé‘ﬁ%g C(%mpounds,
phaheaamhmttcomipbsﬂonmédmwagcagommqmdnzfehe §oseuder(le) and their use as
coﬁp%@rq]ds |?r}%ré>wr#%{/a\7%%ﬂra ?Jncjt (% Qﬁd gg‘ﬂﬁ%ﬁho%&na Lq/ég%ms either alone or
in saphingigsedittastdet drmlve)odmpsuradsmmthqramejs.r eact to

infections is also severely conprom sed. Typical drugs

in this class include azathioprine, chloranbucil,

cycl ophospham de, cycl osporin, or nethotrexate.

) fetheji inch reduce inflanmation and suppress

the immune response, may cause side effects when used .
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is SHBHT ESRFLy t Bompromised. Typical drugs in this class include azathioprine,
chlorambucil, cyclophosphamide, cyclosporin, or methotrexate. Corticosteroids which
reduce inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can reduce
pain and inflammation, however, they exhibit considerable side effects. Alternative

treatments include agents that activate or block cytokine signaling.

Orally active compounds with immunomodulating properties, without compromising
immune responses and with reduced side effects would significantly improve current

treatments of uncontrolled inflammatory disease.

In the field of organ transplantation the host immune response must be suppressed to
prevent organ rejection. Organ transplant recipients can experience some rejection even
when they are taking immunosuppressive drugs. Rejection occurs most frequently in the
first few weeks after transplantation, but rejection episodes can also happen months or

even years after transplantation. Combinations of up to three or four medications are



prevent organ rejection. Organ transplant recipients
can experience sone rejection even when they are
W0 207800 hmrunosuppr essi ve drugs. Rej ecti on occRCHIBROGH050225
frequently in the first few weeks after
transpl antation, but rejectionh episodes can al so
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o@dﬁﬂammune systenm s def ense agalnst i nfection and
mal i gnanci es. Furthernore, standard inmmunosuppressive
drugs are often used at hi gh dosages and can cause or
accel erate organ damage. Description of the invention

DeBeiption obfiie inmgetion on provi des novel conpounds of

Forrmula (1) that are agonists for the G
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i nvention can be utilized alone or in conbination with
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provide a new I nosu pressive thera are
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with TR R R S525bMPror infections when compared to standard immunosuppressive
therapy. Furthermore, the compounds of the present invention can be used in combination
with reduced dosages of traditional immunosuppressant therapies, to provide on the one
hand effective immunosuppressive activity, while on the other hand reducing end organ
damage associated with higher doses of standard immunosuppressive drugs. The
observation of improved endothelial cell layer function associated with S1P1/EDG1

activation provides additional benefits of compounds to improve vascular function.

The nucleotide sequence and the amino acid sequence for the human S1P1/EDG1
receptor are known in the art and are published in e.g.: Hla, T., and Maciag, T. J. Bio/
Chem. 265 (1990), 9308-9313; WO91/15583 published 17 October 1991; WO99/46277



t herapy. Furthernore, the conpounds of the present

i nvention can be used in conbination wth reduced
woelowahge®onf traditional i nmunosuppressant therBEI/ERIOTS0225

provi de on the one hand effective i nmunosuppressive

activity, while on the other hand reducing end organ
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sequence and the amino acid sequence for the human S
1P1/ EDGL recep tor are knomn i n the art and_are
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The potency and efficacy of the conpounds of Fornul a
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her ei nafter fer abI have, within this disclosu
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as\/r\b%mgt 8o B WA (ebpEdRllySpHamREcdUBEalfOiREpABIS, sakd)] dfSa compound of
arnaceutlcal conposi tions, diseases and the |i ke,

FofrHP'é (<23 FRnEoRtiate e wsAieal-so a si ngl e conpound, salt,
or the like. Any reference herei nbefore or hereinafter
a .conpound of Formul a is to be understood as

Sa#é@@?'?g ﬁ@ougﬁs?ée PPups| FrJadi é@ﬁé‘@b"&gl%ﬁsw%{r%% giapregiepy Compounds
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riate and expedient. Salt-formng groups are
Se@‘F’g@b\g ABYNG gULANY f?rgvnsa@ peRlide kopd £rj fP¥igH Gadieal may form acid

ad@ﬁﬂﬁiﬁ’%@lﬁﬁ&‘oh@%érﬁﬂe&ﬁﬂh' PBffanRNEidA W iGerl E&Pal Washt! gloBpS bre present
one basic radica | e ami no, a secondary

r
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radical, nmay formacid addition salts, for exanple
with in ani ¢, aci ds. \Wen several baS| C oups are
Cogproyatis %ﬁ’%ﬂ% acigic YorRs: SUF ag fuFa Py FaHR §9ﬁalgﬂpeae"0 hydroxy group.
mefyOFoﬁﬁdnetQOMﬂrlﬁGﬁluh%r?lt@glsml % glkﬁlr@l'éﬁﬁ or atk@rhea@arﬂn metal salts, for
car or . a phenolic ro , orm
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(2 E%qﬁ%i%;ﬁm amln%neosrI huertrt]ar(c))(r:yc |g| tg:e!slégn o?l (taxsampe ﬁet ypplperldlne or N,N-

dimethylpiperazine. Mixtures of salts are possible.
Compounds having both acidic and basic groups can form internal salts.

For the purposes of isolation or purification, as well as in the case of compounds that are
used further as intermediates, it is also possible to use pharmaceutically unacceptable
salts, e.g. the picrates. Only pharmaceutically acceptable, non-toxic salts may be used for

therapeutic purposes, however, and those salts are therefore preferred.

The expression pharmaceutically acceptable salts encompasses either salts with

inorganic acids or organic acids like hydrochloric acid, hydrobromic acid, hydroiodic acid,



ammoni a or suitable organic am nes, such as tertiary
nmonoam nes, for exanple TEA or tri-
W@ 200mgsiivokyet hyl ) - am ne, or heterocyclic basesPCT/mB2007/050225
exanpl e L/-ethyl -pi peridine o% N, N -
dinethylpiperazine letures f salts are possible.
ci.di ¢c. and . basi ups ¢
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asses rr sajts with inorganic acid r. .
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exanpl es of pharnmaceutically acceptable salts,
reference can be made to "Salt selection for basic

i) THeLiggentioh iélated to Mhva pyrididkS&mpoudds oPBéFaindulaAgy et ri c
carbon atonms of a conpound of Formula (1), if present,
may exist in the (R or ) configuration.
Substituents at a doubl ¢ bond or a ring nay be present
incis- (= Z) or (= E-) form The conpounds of
Formula (1) may tWus be present as m xtures of isoners
or prefer rs. Kevewlpgb can be
separated in a manyer own per se, e.g. by colum
chromat ogr aphy, thin Tayer chromatography, high
performance |iquid chromgiiography, or crystallization.
i) The invention relates’'to novel pyridine conpounds
of the Formula (1), Fornula (1)

wherein

A represents *-CO-CH=CH-, *~-CO-CH,CH,-,

. . .
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wherein the asterisks indicate the bond that is linked to the group B of Formula (I);

B represents



wherein A represents *-CO CH=CH, "-CO CH 2CH2- ,
wherein the asterisks indicate the bond that is |inked
W@ o00vigsogr oup B of Formula (1); B represent sSRIPCT/IB2007/050225
represents hydrogen, nethyl gthyl or chlorine;, R2
represents nethyl, ethyl, opyl o r chlorine; R3
and R4 represent nethyl o r R3 and R4 represent
ethyl ; oorRR3 aanndd R4 tt ooggeett hheerr wwiitthh
tthhegarbgn atomto which they gre attached forma
cycIoBr 3 clobutyl o r cycldpenqtyl ring; RS
represent g ogen, nethyl, eth Qpyl , isopropyl,
or trifluorometthyl; and R6 repre. et hyl o r
ethyl; and saltg t her eof . i) A | ar enbodi nment
of the inve 6n relat¥s to pyr|d| gerivatives
accordi ng/to eybodi nent i), wherei epresents *
wherein the_astek AL ¢
bonR1fat nked to the gRoup B & Formula (1).
1ii) Amotheﬁspartrcular enbodi nent of the irivention
relates to pyridine derivatives according to
enbodi ment i), wherein A represents * -CO CH=CH ,
wherein the asterisk indicates the bond that is |inked
Rﬂrg% E@nt%?&’r%& Aethd! NI Br Chidrind: V) Another particul ar
odi men he invention relates to pyridine
derlvatlves according to enbodinment i), wherein A
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preferred enbodlnent of the invention relates to
i [ jjves according to embodinent i),

\%ﬁ éirg&xggﬁet rTXr(égzﬁg,ent s vi) A preferred enbodi nent of the

or Rivea R’ mpre@er&eﬂ_nyl to pyridine derivatives according to
[ r

or e o G RSPy BleCfaeb o fogm @ cvelomropyl
cygplouty B cy¢lopantyhiing; (1). vii) Another preferred

enbodi nent of the invention relates to pyridine

derivatives accordi ng
R® represents hydrogen, methyl, ethyl, propyl, isopropyl, or trifluoromethyl; and

R® represents methyl or ethyl;

and salts thereof.

i) A particular embodiment of the invention relates to pyridine derivatives according to
embodiment i), wherein A represents *-CO-CH,-CH,-, wherein the asterisk indicates the

bond that is linked to the group B of Formula (1).

iii) Another particular embodiment of the invention relates to pyridine derivatives according
to embodiment i), wherein A represents *-CO-CH=CH-, wherein the asterisk indicates the

bond that is linked to the group B of Formula (1).

iv) Another particular embodiment of the invention relates to pyridine derivatives according

to embodiment i), wherein A represents



to any one of the enbodinents i) to vi), wherein Rl

and R2 represent a nethyl group. viii) Another
w@e@fesqoed enbodi ment of the invention rel at esP€@DIB2007/050225

pyri di ne derivatives accordin% to any one of the

enmbodi nents i) to vi), wherein Rl represents a nethyl

group and R2 represents an et hyl group. ix) Another

particul ar enbodi nent *Qf the invention'relates to

pyridiﬁgzgmrivatives ac rhg to any on @he

enbodi ts\i) to viii) ein B repre nt d

mheretp // and R ar | oned for nul -)._in
enbodi nﬁﬂﬁ ). x) Amotheh\ eferred [ of the
i nventi relates to pyrid ne deriva ives actording to

wHERn B pdriskE & oREROGE HRAK %hdt)cf ilRed td b groMpes Bf ﬁorli?hul ng)

represents and wherein R4 represent nethyl
R5 represents nmethyl or ethyl. xi) Another particul ar
V) WJBRﬁér%d"Em‘BBdiH?e‘ﬁt IOFY@‘HV@HIJF@"G‘?&@% t& %gﬁéi’in%% rﬁ@atives according to
derivatives according to any one o I ments 1)
to viii), wherein B represents and mherein R6 is as

defined for Formula (1) in iment i). xii) Another
preferred enbodi nent of the/invantion relates to
pyri di ne derivatives accorgdi ng -apy one of the
enbodi nents i) to viii), whekegh B represents; and
emposinegni DRsherspr A seniesertet hyl . "xiii) An especial |y

preferred enbodi nent of the invention relates to

yri di ne derivatives according to enbodi nent i),
V')\/ﬁq@ﬁ@ri?dﬁnitpﬁi’e%@ﬁf fhesoygnii @-E%ﬂes tor pmr@i‘i’e?'wﬂs according to

wherein the asteri sks indixcate the bond that is Iinked
to the group B of Formula (1); Rl represents nethyl,

ethyl or chlorine; R2 repr i$ met hyl or ethyl; R3

and R4 represent nethyl; o d R4 represent ethyI
and R5 and R6 represent hyI -elhyl

embodiment i), wherein A represents

wherein the asterisk indicates the bond that is linked to the group B of Formula ().

vii) Another preferred embodiment of the invention relates to pyridine derivatives according

to any one of the embodiments i) to vi), wherein R' and R? represent a methyl group.

viii) Another preferred embodiment of the invention relates to pyridine derivatives according
to any one of the embodiments i) to vi), wherein R’ represents a methyl group and R?

represents an ethyl group.

ix) Another particular embodiment of the invention relates to pyridine derivatives according

to any one of the embodiments i) to viii), wherein B represents



xi v) Another especially preferred enbodi nent of the
invention relates to pyridine derivatives according to
werodsdent i), wherein A represents *-CO CH=QPET/IB2007/050225
*-CO CH2CH2- ,, or , wherein the asterisk indicates
the bond that is linked to the group B of Fornmula (1);

R1 represents nethyl, ethyl or chlorine; R2 represents

met hylR'or ethyl; R3 and R4 represent nethyl; or R3 and
resent ethyl; and R5 and R6 represent nethyl or
et hyb—e SpeC|f|c very preferred pyrldlne

A -met hyl -pyridin-4-yl)-1- ((1aS 5aR)-1, 1, 2-t
ri me\hyl -1/, 1a, 5, 5a-t et rahydro-

3-t hijg=eytl opr opal a] pent al en-4-yl ) - propenone,

1-(3 -5, 5-di net hyl - 4 5,6, 7-tetrahydro-benzo[ c]t hi
pphe 3(2 et hyl -

an

3- (2-ethyl - 6- et |"?"ﬁ£r?'f‘ nRjs 43v R qre@sdedingd oy Fprmula () in
enmbodriidntl)- 1 , 1a, 5, 5a- tetrahydro-

3-thi a-cycl opropal a] pent al en-4-yl) - propan- 1- one,

1-(3-ethyl-5,5-dinmethyl-4,5,6,7-tetrahydro-benzo[ c]t hi
X) mbﬁl@i' ﬂ;reYér}%@erﬁzﬂlodi?byﬂ of@the inv]?ntion relates to pyridine derivatives according

met -pyridin-4-yl)-propan-1-one,
to 5T PPHAS BELRGnty & B VR ReeTRig ropresents ¢ i e nyi -

1a 5,58a-t et rahydro- 3-thi acycl opropa]

al,pentyal en-4-yl)-[1, 3, 4] oxadi azol - 2-yl ] - pyridine
-4-[5- ((1 aS,5aR)-1 ,1, 2-trinethyl-

a]p.ntalen 4-yl)-[1, 3 4] oxadi azol - 2-yl ] - pyri di ne,

2-chN oro-6/methyl -4-[5-((1 aS,5aR)-1 , 1, 2-tri nethyl -

et rahydr o- 3-t hi acycl opr opa]
-4-y|)-[1,3,4]oxadiazo|-2-y|]-pyridine,

2,6- [ | -4-[5- ((1 aS, 5aR)-1 ,1,2-trinethyl-

a] pent dHen-4-yl )ar{dl/vr%rélh@?aadd ® obpraésent neiyl bald R€ represents

methyl or ethyl.

xi) Another particular embodiment of the invention relates to pyridine derivatives according

to any one of the embodiments i) to viii), wherein B represents

R® -
S : and wherein R® is as defined for Formula (I) in embodiment i).

xii) Another preferred embodiment of the invention relates to pyridine derivatives according

to any one of the embodiments i) to viii), wherein B represents



2-ethyl-4-[5-(3-ethyl-5,5-dinmethyl-4,5,6, 7-tetrahydro-
benzo[ c] t hi ophen-1-yl) -
W@ 2903/08d0ok adi azol - 2-yl ] - 6- met hyl - pyri di ne, PCT/IB2007/050225
4-[5-(5,5-diethyl-3-nethy|-4,§,6,7-tetrahydro-benzo[c]
t hi ophen-1-yl) -
[1, 3, 4] oxadi azol - 2-yl ] -2-et hyl - 6-net hyl - pyri di ne, 4-[ 5-
S -5,5-dinethyl -4,5,6,7-tetrahydro-benzo[c]thiop

4 oxadiazol-2-y|] 2, 6- dinethyl pyridine
-4-[5-(3,5,5-triethyl - , 6, 7-tetrahydro-b

ophen-1-yl) -

X i azol -2-yl]-pyridine, and

2-chljpro¥-[5-(3-ethyl -5,5-dinethyl -4,5,6, 7-tetrahydro

4 hi ophen-1-yl) -

aLaéoI 2-yl]-6- nethyl pyridine; and salts of

pounds.. . XV] I le very preferred

pyrldlne derlvatlgé%(% ﬁgf ghsagﬁsEg &ula (1) are:

2- et hyl - 6- nethyl 4-15-(1,1, 2-tri net hyl -

XI“?;I%\% %Pg‘fa &%Iﬁ§9 %bgdlh{é g%tﬁé R@ozﬂ IeJates tro pe{rldlne dgri\(/]atives
acgerdingytd enhbb&m(eﬁt Bivaydreis, 5- di et hyI , 6, 7-tetrahydro-
benzo[ c] t hi ophen-1-yl) -
[1, 2, 4] oxadi azol - 3-yl ] -6-net hyl -pyridine; and salts of
A telpessentsOr@OWiHCH-ThE€ & ChipOdrds of Fornula (1) and
their pharmaceutically acceptable salts can be used as
medi caments, e. in the formof pharmaceutica
conmpositio enteral, parental or topica
adm ni stratfl on. Jhey can be adm nistered, for exanple,
perdtal I y,Ne. g A n-the formof tablets, coated
tabl e_t s, dra s, har %@é?glnqﬁé gstg%k@tlﬁd?&}t&ﬁ%%nﬂsthat is linked to
sol utions, enul sions ‘or suspensi ons,
the group & ohFofmeladpPosi tori es, parenterally, e.g. in the
formof injection sol utions or infusion sol utions, or
toplcally e.g. in the formof ointnents, creans or
R'gepresenthmepnb atid boehlerines he phar maceut i cal
conpositions can be effected in a manner which will be
fan1I|ar to any person skilled in the art (see for
Rsepreptrds Methy! G ¢9byn, Editor, Phar maceuti cal
Pref ornmul ati on and Fornulation, | HS Heal th Group,

Englemood CO, USA,
R® and R* represent methy;

or R® and R* represent ethyl; and
R® and R® represent methyl or ethyl.

xiv) Another especially preferred embodiment of the invention relates to pyridine derivatives

according to embodiment i), wherein

A represents *-CO-CH=CH-, *~-CO-CH,CH,-,



2001; Rem ngton, The Science and Practice of Pharnmacy,

20t h Edition, Phil adel phia Coll ege of Pharmacy and
w®2002/08@Y1 by bri ngi ng the descri bed conpounds BPET/IB2007/050225

Formula (1) or their phar maceyti cally acceptabl e

salts, optionally in conbinatfon with other

t herapeutical ly val uabl e substances, into a gal eni cal

adwi nistration formtogether with suitable, non-toxic,

i nent armaceutically acceptable solid or liquid

car /i er terials and, if desired, usual

phay mac t¢al adjuvants. The pharnaceuti cal

conﬁbs' ions cQ risi und of  For mul a
fseful for the [ﬁr%e%rﬂegas ersR djeietes Bs podi ey '@“!‘%%gostﬁg group B
of Borndils @);der s associ ated with an activated i nmune
system Such di seases or disorders are selected from
the group consisting of rejection of transpl anted
R'oegrasants trietisliestiod ocellldrdie; gr af t - ver sus- host di seases
brought about by transpl antation; autoi nmune syndrones
i ncluding rheumatoid arthritis; system c |upus
Reeprebantstrathys or ethyli phosphol i pi d syndrone; Hashinoto's
thyroiditis; |ynphocytic thyroiditis; multiple
sclerosis; nyasthenia gravis; type | diabetes;
R La\nellR“lrepree@ltsmétleyIJ t | s; scleritis; Kawasaki's di sease,
or R¥€24 rsaﬁ #HRPS rior uveitis; uveitis associated
w th eH@%? YL a0 s ; uveoneni ngitis syndroneg;
aIIerglc encephalonyelitis chronic all ograft
? 9 pgh ﬁa ore% PCtIOUS aut oi nmune di seases
d 8 ? X dver and post infectious
glonerulonephrltls |nflannatory and

R L G L e L

ost éie(ﬁyeﬂlhyl{Gl-methquvWﬂmtA dier rietaS, 52 )- et 2dnmetbyis1, 1a,5,5a-tetrahydro-
der g i chen pl anus;

penphi %/%'OgqulggJ%en?aqﬁpﬁc{/g)oongéenepl der nol ysi s bul | osa;
urt i1e(8FetlazyI Samndimedtte A, 6, V-aastcahlyd to-tssnzefcithib pimen- 1-g )32 exdlung -6-

eosweqﬁ) l%k’“%h 4858?@’088%”? oderma; al opeci a areata,

ker atocor ct vetnal conjunctivitis;
ker 8ttatlsyl-chaethgitpycidioet-gif-1t(( =S, TR T, h@hmraemph-t,hzea515al-tétsahydro-
cor r r hi gus; Moren's
ul cg)’r ﬂ%u(fy%% %p%baéﬁq(ngéﬁgt tyl)sp r%a%] gejrglﬁglp G aves'
opht1k@letimp-at Srgimetodrd:5, EmyeirmgdFoHaamdE@]tlsly)ptuhrehcet)-3-(2-ethyl-6-
sar ‘?T?ét%aspgﬁdm&o}lldo g&l n%l es; reversibl e obstructive
o)

ai rway ease; ast hrm al | ergi ¢ ast hng,;
i nt r2retbyld-msthiyhd:]5- exasa BHB) t, 155 trinmethyl-d st 5, Sestetmahy dro-3-thia-

oo b AL 3 MRl Arb e ol v
2,6-diethyl-4-[5-((1aS,5aR)- 1,1,2 -trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,3,4]oxadiazol-2-yl]-pyridine,
2-chloro-6-methyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,3,4]oxadiazol-2-yl]-pyridine,
2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,3,4]oxadiazol-2-yl]-pyridine,
2-ethyl-4-[5-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-
[1,3,4]oxadiazol-2-yl]-6-methyl-pyridine,
4-[5-(5,5-diethyl-3-methyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-
[1,3,4]oxadiazol-2-yl]-2-ethyl-6-methyl-pyridine,



bronchitis; endonetriosis; orchitis; gastric ulcers;

i schem ¢ bowel diseases; inflanmmtory bowel diseases;
woe®rosdgi ng enterocolitis; intestinal |esionsPCI/IB2007/050225

associated with thernal burn% coel i ac di sease;

proctltls e03|noph|I|c gastrgenterltls mast ocyt osi s;

canda B D EeRaTE o 4 S LB R ebrtET e £

at h¢t 0gidxatiazbl2-yif-aBtaimbegrpyridmgpcar di tis; cardi ac

0 BB SRR B

ecz¢ng,4]oxatiarsitd-ylj-pyrionepbndti s; | gAi nduced

D b OB TGt En f-
gl OWEBMHMGI@EOILZ-yI};B niatlyHpgiidiher stitial nephritis;

i,nt tial stitis; multiple nyositis;
F th %%??@y A¥rome; Meniere's di sease:

polyneurltls nultlple neuritis; myelitis;

R R el ke Sieg Paid %ea&?@vretsaﬁ%%dﬁﬂgi"kermu'a () are:
ap| @séthyl-capkhyt-d-5- @nﬁmtI&thehylp’Qpé aShitetrayers-aithia-

nemgY PP EPERR BT O it RSt RP AT DU e PR

agr anexhyawﬂsqsmhymﬁ m'meitrq'us 58)PMéteshy ogsneblcpisibpleen-1-yl)-

eoporosis; fibroid Iung,

i d| :ﬂ)g I]ﬂX@Sﬁa ?Igg% ﬁy'ﬁ%@@ﬂ%m a; dermatonyositis;
anbdeukodithese com@ainds.; | cht hyosis vul garis; photoallergy
sensitivity; cutaneous T cell |ynphoma; polyarteritis

nodosa; Huntington's chorea; Sydenham s chorea;

Thﬁmﬁmbdﬁ)@é Sf; Fm‘ymtaa(n)obrtdi their @Bérﬁf&&é&ﬂidﬁﬂy aWegedbes s8its can be used as
anuI may Si ogWeP S ﬁr one. posSi S; eos* ng‘%{tﬂ I I| C tal
‘?8‘%% Pe Bt'gP'ng H‘aCB‘éPia 88'?1‘9?'%]?8”3 4 parental or

tommedrrmuéisamantmeyme& Mhls&redrﬁd)reema{desrper@éllwe@i. i the form of

atdets PSS I oifaoiny By oL BSE s R SRufHs. emuisions or

subpesigfonis C reztutly e@dﬁh _ﬂfﬂlfcﬁmdd)fSﬁmﬁ)eSIterG heareatergipeefgusi are form of
kSRR o e oS T 8 TSR B Bt reams o

oilsaused by drug or radiation; ischemc acute renal
i nsufficiency; chronic r enal i nsufficiency; lung
cancer; malignancy of |ynphoid origin; acute or
Thetpreductioh whhleqtwtrnacduicdd msltlbwmﬂbmeﬁmmmmnner which will

ool BRSSPSR e bR e ol VEBE G, e
Phatrkaddutibal rﬂﬁefodemla‘wmi zﬁﬁ(SF@ﬁyjldlleﬁﬁlHSJHbéltqurcﬂiler Englé\tvbdd, CO, USA,
20@2%%% ?qma{‘ '§c;er5ﬁ<'§ Paj]dv gh'cz fp?, rgag%gﬂlt bih E§RSH, SPhiladelphia
Callage bﬁBl@B’hﬂsy and sScIende)ct@nturtgme ro&scri‘rmﬁas;haﬁ)bsdsobf Formula (1) or

the(irapr)r(l:arr%gggUtlcaIY)chc%p%BPe saYtS optionally in combination with other therapeutically

a

3

valuable substances, into a galenical administration form together with suitable, non-toxic,
inert, pharmaceutically acceptable solid or liquid carrier materials and, if desired, usual

pharmaceutical adjuvants.

The pharmaceutical compositions comprising a compound of Formula (1) are useful for the
prevention and/or treatment of diseases or disorders associated with an activated immune

system.



aut oi nmune hepatitis; primary biliary cirrhosis;

scl erosing cholangitis; partial |iver resection; acute
WO paogiosqeercr osi s; cirrhosis; al coholic cirrhosiBCT/IB2007/050225

hepatic failure; fulmnant hepatic failure; |ate-onset

hepatic failure; and "acut e-on-chronic" liver failure.

Preferred di seases or disorders to be treated and/ or
prevented with the conmpounds of Formula (1) are
Susk| giséadst o0midoRdergrarg pseledctsd sfrdrﬁrgthef gifo@pecdrisingf of rejection of
Iant ed orlgans such, as ki.dne [

., h

wop BB AR Ese 1SRG a Colin ot i Ssrige! “JiseabEe. hiqught about by
tradsﬁerﬁtafﬂﬁn bﬁ&dlghﬁur@beyﬂdrbrlyieitlﬁdfmalﬁ@ |rhélErﬁﬁTl§)m aﬁhﬂt_tsi; aystemic lupus

t 0i mmune i ncl udi r nat o ritis,.
ergHip TR e GalieraP A i e et B5s Berhodtc tyroidits:
mtﬂﬁbl@ﬁﬂmo@s dlnﬁg%aﬂen@n@raﬂls:efyabi vedrabﬁrt]eﬁ [ B\ll_(laéiﬁlf;oéﬂ)l@dérﬁrs scleritis;

o atic arth Ltis such as
Kl RaiRedSe. Divsh Bl biRstids: Rytts iy Elis SRGciiled 4t Behoets
dlsfebséll tu@onmmglrﬂect syndrorﬁe, deifengit | tdrsepladdmyaitisit y perohic  allograft

S nf ectj ous aut,oi nmune di seases ..
Fl?&nynd’ogﬁ'g ?H‘Sca'f’tr?{/”é’r‘“%‘?r&'s|88§‘?s |”ﬁ€’8¥5‘9i %ﬁgmat'c fever and post-
|nfgd:tlm*erglldnﬁmelohéprtrltrs,, mﬂa)hmdtcﬁy?laﬁdélhypeapd)hteirﬁme skin diseases; psoriasis;
i se

net.ast gsi.s ar t I referred
Pt APS: aons derba s uRarbS [ Sy B S hentact dermatts
ecZ@mOUQdSemfatrﬁgr rsbarrifdeic adie&rr&ﬁirscmel@brf rgansh e pgnphigus; bullous
Si st f transpl ant ed or gans ]
pegr@'ﬂhgg{ eg Wlwr%ﬁg@)sq il (éerra ﬁgglgeg%m@ waaﬁg%s, erythema; cutaneous
eoginapliiia; elcastssdepsderthias elapeda Araztg Heratbannjurialivitid; @B bbnjunctivitis;
nes sel ecte

et Re e ket R R e REa R EReREe” Sof el poma; ocular
pepdblgusd i\/bowntshullgérl, Sulcﬁtﬂrgnkaatfﬂsts eels&t,r_rshmdvéﬂﬁplthmlr@b@thy; Vogt-
0 1t at opl ¢ er na | S e resen . .
Koy ARt en ot RS Raldn e GRS, PSRl ahsirysiive ainway
dis@lasé,rtﬁ@idhiﬁ;htasthhaaaltﬁr@east‘hmf wﬁhr&&fa:wrmmtrirem%tm-ejuet asthma;
ect

ch&%ﬁ%@&}?ra@e‘iﬁ }ngf:frté,g to a u&/ag r&y&ﬁbaeﬁqan%\feness bronchiolitis;
brérhhng) Enc(drr)etFF(bH‘st heretnits; egastmrrrmoeredechwémrt:rtﬁ)mf@rdmebees( linflammatory
b ﬁﬁgalso usef Soapiaatlon wLh one aledl thermal b

oW 'ﬁ%?ﬁ?ﬁu[‘%?r?tr‘?é{‘gaﬁreﬁf%o' rsor” ‘?Sﬁ'ga P%‘%%??%’r‘f' %WB'P ermal bumns,
cotall‘af;atjmeaﬁe oprottits; destraphiic aguitrdesterrnbermaﬁteaytoﬁae@rohns disease;
R polfS: Jab Rl B BaiCRy SRRBR, BirsStpoige thrombosis
atmmlabsmqamj hemnmmamprseeagrﬁbsnfamﬁm |am3rse;yodr@me cachexia due

adhes

to Vlﬁﬁ ‘B??a&Fs S&V%E)Ehrﬂ@gos'gy‘?‘lﬂ(? 'A% rhﬁ‘ﬂlsb??zoqr%a TUGEgHG! fgphritis; 1gA-
|ndueeepmemhr@p’aﬂ@goebsdrmsameisrgmdmme’)ahémowtm‘skrem&c syndrome; diabetic

nebﬁr%%g%s;r Sl'omerulosclerosis; glomerulonephritis; tubulointerstitial nephritis; interstitial
cystitis; multiple myositis; Guillain-Barré syndrome; Meniere's disease; polyneuritis; multiple
neuritis; myelitis; mononeuritis; radiculopathy; hyperthyroidism; Basedow's disease;
thyrotoxicosis; pure red cell aplasia; aplastic anemia; hypoplastic anemia; idiopathic
thrombocytopenic purpura; autoimmune hemolytic anemia; autoimmune thrombocytopenia;
agranulocytosis; pernicious anemia; megaloblastic anemia; anerythroplasia; osteoporosis;
fibroid lung; idiopathic interstitial pneumonia; dermatomyositis; leukoderma vulgaris;
ichthyosis vulgaris; photoallergic sensitivity; cutaneous T cell lymphoma; polyarteritis
nodosa; Huntington's chorea; Sydenham's chorea; myocardosis; myocarditis; scleroderma;

Wegener's granuloma; Sjogren's syndrome; adiposis; eosinophilic fascitis; lesions of



The present invention also relates to the use of a
conpound of Formula (1) for the preparation of a
WQEb@rasweut i cal conposition, opti onal | y for useCT/IB2007/050225
conbi nation with one or sever% i mmunonodul at i ng
agents, for the prevention and/or treatnment of the
rs mentl d her ei The %res

TP ABTRIOTANTo ANEPET SR P o A S B 1SR T oNAB R ! alopecia or
aldpetiadenilié;] husduddr d‘y@lﬂ&;ﬂ’fyt pyfﬁde!rlnMOSémry Qeymﬁﬂneunﬂ)o@ﬁysms, chronic
For | a refer nceto :
adpgla rl‘%'ﬁfci‘%”cb’s A\“'H'SP%Fo? ée%SS Be® SHB%F?F%B%IO%”JP@% é?? (qrags which
oclazlhrscuplbﬁ pirdlé@rmlbhﬁémwklmgh@nkOpddéumegr_ﬁbréTlﬂlsTC@Uh P8 wadtiotaused by

or mu 1),. as ropri at .an _expedi ent . e . .
i) B JaaLoht SRR AU oAl BT SOCN PTGy TesHficiency: fung
caﬁﬁrhmdﬁgrgaln\tﬁbf Ibmbbavd oaigint bﬁjtﬁbt bl@rdﬁlcgymﬁibdyfb IehBemlas lymphoma;
es 0 anal o mmre
oY | BRBh R aro AT, ST ¢ ras, HUBELGTH o Sgple macular
degenaretivrs vileatscdoting; Soateat aikali burdndedaitid @ndiedres;nbaneds dermatitis;
ceé%agggrﬁri n @%@%gﬂ%e'ﬁgéﬁ‘tﬁﬁg%%? raglél%alpgl tleso?p%%lﬂréeraﬁartery disease;
camirﬁ@eﬁé&és nVs&iﬁtil @ancan tamopd: epﬁetedaaecmfdldag:maﬁnd hehypobaropathy;
ener al ence of reactions outlined oW. . OH'eY a _
au érwnblpepﬁga ﬁ';?nFBrHTéWP”'ﬁE}’s%”%?% tsr:lggosin@a%oﬁag\([\(& partidl liver resection;
aco?ﬂrxveund@rosxé droneaid; aalc(oh))hcamehdﬁsm;]epb&dfallwmninnmtglahemic failure;
of t ene ro B .nj.ght._he inconpatible
aopheeRe Gl s R B E e ut P Bt s "3t br ough 7
and will thus require the use of protecti ng gr oups
t
Pk SRR o o0 e Brid AR erere edamish b coppounds o

Foamtlai(Blaky bslettgl frorothp g‘r@updfcms&ﬁhg afnrefdotiomof tratﬁspl@ﬁﬂtéd organs such
etc. These t ect i n@égr ou

to, p
as Bl E2 L P oEe AR B RSP By SRt Geeaggs brought
abalteaﬁeterrPcellGrad\ﬂplaWHtlSn &UtoitreadneveyndramgSincindidy ghdirgatoid arthritis,

t hesi s Edltlon w Yor
m%‘ﬂ? éﬁémsfs’ ot ?tPng‘E‘ﬁ‘%vde%%S%uSBﬁ% a%tcfff’?’b%lrdfseaﬁ@@? ulcerative
coftist ptsdsrmsrsupwms atthritish thyraldigs s anHasHimaiold thly)leJldltls uveo-retinitis;
otectin r oy e i I i f
iR B8R Soh Ea i EpoBs SRS epfirB; AR ! diabetes: post-
mfectmueuruimmfndﬁer ndu‘s@as(ab) |mﬁud|bga pheapedatied feyer eacd i p@stainfectious

| nﬁﬁ %}@ iructure W €9 ound of Structure 3
9‘?”?16 eI ligeRld capopaad “§”LP<£|H“‘§§S ‘Bu, NaOVe, NaCEt,

NaOH, KOH, NaHMVDS, LDA or Li HWDS as shown in schene 1
Pa?t%lﬁagm Cog@%nﬁ%ﬁgsfeslzgrr rgl"lslo?de(ré)to ee rtreela[[]edA anSI%F epsrg\?en?ed with the
compounds of Formula () are selected from the group consisting of rejection of
transplanted organs selected from kidney, liver, heart and lung; graft-versus-host diseases
brought about by stem cell transplantation; autoimmune syndromes selected from
rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis, Crohn's disease, and

Hashimoto's thyroiditis; and atopic dermatitis.

The present invention also relates to a method for the prevention or treatment of a disease
or disorder mentioned herein comprising administering to a subject a pharmaceutically

active amount of a compound of Formula (I).



be prepared by reacting a conmpound of Formula (1)
wherein A represents -CO CH=CHwi t h hydrogen in the
Wpr@3esoel of a catalyst such as Pd/C, Pt/C, PtE2I/IR0€7/050225
in a solvent such as EtCOH, I\/le1 , THF, etc. A conpound
of Structure 2 may be prepared by treating a conpound
Structure 1 w sol vent such a

20, .
F“*ft ME o RARROUNGP thg%%w?ég Her L HEYp 'faﬁamgt@a@” with one or
se€éréU|ﬁthrﬁmﬁ)d8lahﬁgTEgénts Synihbeséen0bn andrpouedment of the diseases and

cissgHp e S o AR 1§ PR LREB PR Y e (vgnton. said
age&s%@%o@é’m lfroéh- He) gioup | ddinsietirtte bf VrﬁdhuN@@b%spﬁrﬁ@aﬁﬁdsostermds

Niols”35loree Aufemeed) e dEorhBids! hufsERe, Bokne mniviors

cyi@}(rnlededfﬁp,tor%godIsts”ﬁrmirreﬁfaﬁlblaﬁrﬁ cyikihe rateptdrs. el evat ed
tenperatures or using mcrowave irradiation in the
presence or absence of auxiliaries such as acids (e.aqg.
ThéFéesatteinvent@ai slso hiElatesetoc the, ub@sEsa (empouldiidf Ma@AR, (1) for the

Na2 , K2 DBU, TEA, etc.), .tet | kyl amoni.u .
P TON 1 e BPoTBlsa ool B wotpBaly Brlve BBt lenvith one or
seﬁé@ |ﬁlmlﬁ’mlo'.&iulaﬁﬁ?g ageritd GbOthepb@ptib@BndbevestmeBRS thé dispases and
ds%a ﬁ Brain, J.M Paul, Y Loong, PJ. Qakley,
iSPElers g %W?L'be("?'” 40 (1999) 3275-3278: F. Bentiss, M

Lagrenee, D. Barbry, Synt hetic Coom 3 1 (2001)
Th935 gs?Tyﬁn;tloT?alsg re&ésstﬂ c%'h drurgggo(r]; A é;ﬁé?)tgn eibﬁw%mg (I)?fhe]ﬂ convert in
v:@aamnwmocmhd& Foreruk (a) ds m bey pfepacetd dmyom@@mtjidﬂgoanula (I)is
thqcr%{g)geoﬁgldtvaga{n tgﬁ Ctd;rgg dﬁf@rrlnﬂ_"g?sng\Tﬁ@% gcorr%fﬁpfqtgrénugapror grugs of the
coppeasofer wimukb$)eas epmbpridie and erpgdientoupl i ng agent s

such as TBTU, DCC, EDC/ HOBt, HBTU, CDI, PyBOP etc. and

in the presence or absence of a base such as TEA,
ThBl dkfpoulddtof K20k (IBtan bé lnhénufai;ttged Ay thameshods. gl\Ean below by the

m{g‘ﬂf{%?'v%ﬂsﬁ"fggﬁmplﬁ tOEPMaEmMP ys n&%%%%gnwﬂ reactlon conditions

mat vagt witle te NRiytiduear preaptanigdob golverdts tused, dut sugonAditdbns can be
de ructure 6 w 4R Gormou Pf St But(ft Jre n? usi t he
R S udee o i atiO VB e B Bhtie st ruS e s

Compounds of the Formula (I) of the present invention can be prepared according to the
general sequence of reactions outlined below. Only a few of the synthetic possibilities
leading to compounds of Formula (I) are described. Some instances of the generic groups
A and B might be incompatible with the assembly illustrated in schemes 1 through 7 and
will thus require the use of protecting groups (PG). Appropriate protecting groups are
known to a person skilled in the art and include e.g. a benzyl or a trialkylsilyl group to
protect an alcohol, a ketal to protect a diol, etc. These protecting groups may be employed
according to standard methodology (e.g. T. W. Greene, P. G. M. Wuts, Protective Groups
in Organic Synthesis, 3" Edition, Wiley New York, 1991; P. J. Kocienski, Protecting

Groups, Thieme Stuttgart, 1994). For the purposes of this discussion, it will be assumed

that such protecting groups are in place if necessary.

In case A represents -CO-CH=CH-, the compounds of Formula (1) may be prepared by

reacting a compound of Structure 2 with a compound of Structure 3 in the presence of a



Schene 2: Synthesis of conpounds of Fornula (1) which

represent a ([1 ,3, 4] oxadi azol -2-yl)-pyridine
waleoiwstodve Conpounds of Fornula (1) which repP@EEB207250225

([1, 2, 4] oxadi azol yl ) -pyridin 14der| vative are prepared

as shovvn in schenme 3 by reacting a conpound of

Str u r ruct u tiv |, v
pagt, oHcthed Kofafavatip usats RechERR Ramubre Do LAWGR'as shown
in et:r(em@tl below. Eﬂ:c&mﬁilﬁndstcﬁlﬁbﬁﬁlﬁlb Lqr)amewm USre]!cweS”GntElf W@BOH,-CHp- may
rrad tlon n the presenc e of auxiliarie
besga'gﬂarg eagtlrpe é:o%?gwjdq gg gf)rrr&u %zSdVQn E équeﬁents C?O-CH=CH-
Wlﬂha@eﬁ)g(aﬁ ngthel‘}i&é‘senNa@PG,caNQ/%%h d8MYIB, Pﬂ'(_EAPtCI%I €tc)in a solvent such
as, S0 Wi THER bt rigomBows) b Shitturens o ok by treating a
coAﬁ’mﬁd d?CE?U(%tlE%OiOWHIhTDMeDUIrEYa ?bl@gﬁslsu@t @s)DE(ZDI tTHR,. gioxane, at
. 0 t el ton, D.
te%%%#ﬁgﬁa%eqw?ﬁn 120 W#’é) EéK D. Rice, Tetrahedron Lett.
42 (2001), 1441 1443; T. Suzuki, K Iwaokg@? N.

Imanlsm Y. Nggakura, NéHMBbyta, H. Na ra, M Chta
B'I'CodVase—-Chw Phar m—ButH——2F (1999 \120- 1227> \ N
L

Poulain, A L.>Tartar, B. P. RPeprez, Tefr hedlzon ett
42 (2001 ) , 1495- 1498' R. Srivast ava, F. J. S

sticdtiryei ra, Sructre 2I\/HCh3-8)H,C / Soutreriviaa @y , Sy nt hetrofinula (1)
Commun. 29 ( 1999) 1437- 145011 E. OaAJd@oeH=bH-M A= -CO-CH,-CH,-
Shreeve, 1norganic Chemistr 27 (1988), 3100-3104; B.
Kaboudi n, K. Navaee, tsgi‘cé%‘}y/%l es 60 (2003),
2287- m@ﬁ)e 1: Qynhesisds cohp@indsaif Eoen@a (i ywHeeeip Aapparesdnts

of Siruct ure. 10 ustng SSUITRY BgeR St as TETO as
descri bed before. Conpounds of Structure 9 may be
RS BIG b AR PS AR S RSt e v
preBiféd aﬁredaetmgéa berdpahmj\/@‘ mmneﬁh aSvablhtwch aefTHF, dioxane, xylene,
tolu%@?og&?}g%n ozpélln llnje D ﬁl%ﬁ;q\i\@oﬁg I']re\erlm %%'ﬁﬁ eg%v&t]ed temperatures or
usingtreicravdivatiesdiatiedini the présemes oitaBseahnevcﬁ amxiiaries such as acids (e.g.
T PRARCPATS EF etk SBsr Ll E S e B i R e TEA. et
tetlkyisanmﬁorSUnmﬁattercs vﬂatéwyremoamgrmﬁhtswmgw Bargeasirehgent, SOCI,, POCI;,
il AT R T
OdkﬁeyprT@t‘rabdecﬂdnllmttf G0N BAT &8RN CBr Bextds, d\/latagfenee D. Barbry,
Syn%ettl 3?362%61 53?—%%?6“&6&?&}% XH ECC%H §)yntze¥lc Comm. 31
(2001) 1727 1732) as shown in scheme 2 below. Compounds of Structure 4 may be
prepared by reacting a compound of Structure 1 with a compound of Structure 5 in a
solvent such as DMF, THF, DCM etc. in the presence or absence of one or more coupling
agents such as TBTU, DCC, EDC/HOBt, HBTU, CDI, PyBOP etc. and in the presence or
absence of a base such as TEA, DIPEA, NaH, K,COs, etc. (Lit: e.g. A. Hamze, J.-F.
Hernandez, P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-7321). Alternatively,
compounds of Structure 4 may be prepared by reacting a compound of Structure 6 with a

compound of Structure 7 using the methods described above.



protecting group being renoved by nethods wel | - known

inthe art in a second step. Conpounds of Structure 11
wWOorego70860pt epar ed by reacting cyanot hi ophenes oPCT/1B2007/050225
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shi, , K Myt ra, M Ch
!?% t I_pﬁﬁNPh rm BulTrgrd? Ei‘k/‘g N2 143; S
Cui, D o lfg Wgrk, M Lam I;ng,cg nt D A R!

Stgiye ! W T. Blivcoye5zhou, M Rao, A J. Oson
Johnson, Bioorg. Med. Chem 1 ( Zy0SYre 43379- 3392, ' Frormula ()
Mller, F. Lang, Z. J. Song, AD. Zewge, WO 2004/035538 N-N
(Merck & Co., Inc., A); B/ _Kaboudin, K Navaee, A= S,

erocycl es 6@( , TQEQZ). Cyanot hi ophenes of 0

rygture 12 gg epared in a three-step sequence
romt hi ophené™~car boxyl i ¢ acids of Structure 1. In the
Stiugtpreté st ep t Hitogherfe car bocylic acid acid am des nay

be obt Y, r i ds

of Str aoiire M (R bnRoubl ANIFRGECR R iepfs LS

EDC/ HOBt , TBTU, (BCGHRxediazare- MIXMIdmﬁdiefwtlvemed by

treatnment with amoni a. Cyanot hi ophenes of Structure

12 can be prepared fromthi ophene carbocylic acid
Commagieds 19§ F@erhylar(é)t wbish uepriegerige i 2. Aoxadiagolyhmyridine derivative are

pr%%!ﬁ(jfj%é %ﬁ%\@@q %—%\#Qé 3&%%&@%"%%@%@&%% or Structure 9,
resHBRIGH, 3 a SQNEHmh@C@)W@neotowenemnzah@wﬁéin@r DMF, DCM etc. at rt,

elégzg eg %nﬂ&r@]‘;ﬁ% ﬁﬂugn" qaicﬁ)w?g\feugagr %orjr n]r tﬁte éH’EE(ﬁg:EI C;Jvzglbsence of

{ ructure tructure
auiharigsheunh paitasidse@iait BSA, Thdedip e fd@lr mw baseao('ecm NgfH, NaOAg,

Naggf)g,\%(z 3é]’I;: %(ﬁg%tgﬁ,g{egrgﬁfgylgﬁnﬁlﬁb%ms L& %Qe‘?%m%wgg aygents (e.g.

B

ructure mey be prepare
oxglgbehtorislg, a cadbopyigragidodnhgdrides RQEs, PLIniPuBAoamolegulensisves, etc.) (Lit:

c_gg&g zﬁgﬂﬁ‘f aq. thm quhJe-I'toq_l 'D. agperggi_'o ¢ R. Wand"K. D. Rice,
Tetrahedron Lett. 42 (2001) 1441-1443; T. Suzuki, K. lwaoka, N. Imanishi, Y. Nagakura, K.
Miyta, H. Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull. 47 (1999), 120-122; R. F.
Poulain, A. L. Tartar, B. P. Déprez, Tetrahedron Lelt. 42 (2001), 1495-1498; R. M.
Srivastava, F. J. S. Oliveira, D. S. Machado, R. M. Souto-Maior, Synthetic Commun. 29
(1999), 1437-1450; E. O. John, J. M. Shreeve, Inorganic Chemistry 27 (1988), 3100-3104;
B. Kaboudin,K. Navaee, Hetferocycles 60 (2003), 2287-2292). Compounds of Structure 8
may be prepared by reacting a compound of Structure 1 with a compound of Structure 10
using coupling agents such as TBTU as described before. Compounds of Structure 9 may
be prepared by reacting a compound of Structure 11 with a compound of Structure 7 using

coupling agents such as TBTU as described above.



HCl, TFA, etc. in a solvent such as water, EtOH MeCH,
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addi tion, the conpounds of Structure 1 may,also be
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LSS & 859t SRR RACH AR bl Byt el Y padazom
(1986), 1757-1763). Str ugjridite derbatict ure 13 Schene 5:

Synt hesi s of conmpounds of Structure 1 The conpounds of
Structure 16 are prepared by reacting a conpound of

Thﬁiphuﬁé it mbdiatdst Used i€ Bt d3al-B RBoag et sypthekizas as shown in scheme

xal yl chl ori vent such
4 BERWY (aParounds of rotftehii fte e g EIOREE sFruppilc acids of
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hy&tarzmet:arbexylrz iméyt@ﬁhtﬁlfﬁwadorbﬁymxh@ddrl?@(yﬁc cempbeyl ester, the
Structure Wt an a ra acyl at ng ent
oS ond PUP Ao e Py FReaSE WelORT BriBeah it B second step.
Ccfmﬁiuatwofh iSIBLtJd’IB(;He or mey bylpr@ra@éu bﬁadaetrng:b}rahbaf@h@aéeof Structure 12
ori de

wiidSidoufmirtenste R sl SeBveTua sINEN: SR fadine, et in
thel bfesetidd orediRendd 6Hh Base s@h dLNBOGR] KEES,, EAMeen (IQ: 20l T. Suzuki,
K. \?\/go @, (l\l'.iltm'anisshg'Y. %égaﬁgrahlmwtg; H.Srl]\]aagﬁeﬁ'a Ur OYrrqg,o¥.al(}igée, Chem.
Pharm. Bull. 47 (1999), 120-122; J. Cui, D. Crich, D. Wink, M. Lam, A. L. Rheingold, D. A.
Case, W. T. Fu, Y. Zhou, M. Rao, A. J. Olson, M. E. Johnson, Bioorg. Med. Chem. 11
(2003), 3379-3392; R. Miller, F. Lang, Z. J. Song, D. Zewge, WO 2004/035538 (Merck &
Co., Inc.,, USA), B. Kaboudin, K. Navaee, Heterocycles 60 (2003), 2287-2292).

Cyanothiophenes of Structure 12 can be prepared in a three-step sequence from thiophene

R2

Il-'lodrmula (I)

carboxylic acids of Structure 1. In the first step thiophene carbocylic acid acid amides may
be obtained by treatment of thiophene carboxylic acids of Structure 1 with an acid
activating agent such as EDC/HOBt, TBTU, SOCI, or the like and followed by treatment
with ammonia. Cyanothiophenes of Structure 12 can be prepared from thiophene
carbocylic acid amides by dehydration using agents such as TFA anhydride and pyridine in

a solvent such as DCM.
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l.-F. Pai, A-T. Wi, W-S. gCgung, Journal of Orggnj
Chemi stry, 67 (2002) 9267-92754 D. W Knight, A. Et
Nott, Tetrahedron Letters%EH %980) 5051- 5054; sRicture 13
Raap, Canadi an Jour nal gdtry 49 (1971 ) 2
155-21 57). Pyridine internedi ates used in schenes| 1-3
above are synthesized as shown in scheme 7 bel ow
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an appropriate acylating agent such as ethyl or methyl formate, methyl or ethyl acetate,
methyl or ethyl propionate, chloroformate, acetyl chloride, etc. in the presence of a base
such as KOtBu, NaOMe, NaH, LDA, etc. in a solvent such as THF, toluene, EtOH etc. at
temperatures between 0 and 60°C. (Lit. e.g. Ch. Kashima, S. Shibata, H. Yokoyama, T.
Nishio, Journal of Heterocyclic Chemistry 40 (2003), 773-782; I. Yavari, Issa, M. Bayat,
Tetrahedron 59 (2003), 2001-2005; J. P. Konopelski, J. Lin, P. J. Wenzel, H. Deng, G. I.
Elliott, B. S. Gerstenberger, Organic Letters 4 (2002) 4121-4124; C. Wiles, P. Watts, S. J.
Haswell, E. Pombo-Villar, Tetrahedron Letters 43 (2002), 2945-2948; R. Faure, A.
Frideling, J.-P. Galy, |. Alkorta, J. Elguero, Heterocycles 57 (2002) 307-316; via imine: M.
Hammadi, D. Villemin, Synthetic Communications 26 (1996) 2901-2904). The compounds
of Structure 18 are either commercially available or are prepared according to procedures
known to a person skilled in the art (Lit. e.g. M. E. Flaugh, T. A. Crowell, D. S. Farlow,
Journal of Organic Chemistry 45 (1980) 5399-5400; A. M. Badger, M. J. Dimartino, C. K.
Mirabelli, E. N. Cheeseman, J. W. Dorman, D. H. Picker, D. A. Schwartz, Eur. Pat. Appl.
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Structure 20 Schene 7: Synthesis of pyridine
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wherein R® = H wherein

R = methyl, ethyl, propyl, isopropyl
Scheme 6: Synthesis of compounds of Structure 1, wherein R’ represents a methyl, ethyl,

propyl, or an isopropyl group

The compounds of Structure 1 wherein R® represents a methyl, ethyl, propyl, or an
isopropyl group may also be prepared according to scheme 6 from a compound of
Structure 1, wherein R® represents hydrogen by reacting the latter compound with an

excess of a strong base such as n-BulLi, tert.-BuLi, LDA in a solvent such as THF, Et,0,



(Labomati ¢ MD-80-100 punp, Linear UVIS-201 detector,

col um: 350x18 mm Labogel - RP-18-5s-100, gradient:
waosmstohanol in water to 100% net hanol ). AbbrRUT/EB200ME0225
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ool TSRO EL7 o LR ZCPi OTP A Wl 0t 2 AlarRgpPared by
methods well-known in the art. Acids of Structure 7 can be reduced to pyridine-4-
carbaldehydes of Structure 3 by methods well-known in the art such as reacting the acid
with reducing agents such as DIBAIH at low temperature in aprotic solvents such as DCM
or THF. Alternatively, pyridine-4-carbaldehydes of Structure 3 can be obtained in a two-
step sequence by reduction of acids of Structure 7 to 4-hydroxymethyl-pyridines by well-
known reagents such as BH; in THF or LiAlH, in aprotic solvents such as DCM or THF. 4-
Hydroxymethyl-pyridines can be oxidized to pyridine-4-carbaldehydes of Structure 3 by
methods well-known in the art such as treatment with MnO, in solvents such as DCM or
CHCl3, Swern oxidation or Dess-Martin oxidation.

1. TBTU

2. Boc-NH-NHyor
Cbz-NH-NH,
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Scheme 7: Synthesis of pyridine intermediates

Isonicotinic acid hydrazides of Structure 5 are prepared from isonicotinic acids of Structure
3 by treatment with hydrazine by analogous methods as described in scheme 4 before. It is
assumed that hydrazine can be protected in form of hydrazinecarboxylic acid tert.-butyl
ester or hydrazinecarboxylic acid benzyl ester, the protecting group being removed by
methods well-known in the art in a second step. Hydroxyamidines of Structure 9 may be
prepared by reacting isonicotinonitriles of Structure 20 with hydroxylamine or one of its

salts by analogous methods as described in scheme 4 before. Isonicotinonitriles of
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sufif8 SEab el At IS i o atikent Siiroas Pl dso fiecia amides

mdyl béobtairexiae tréythding bf Bohidetirie aﬁiﬂ_@ oy IStriveture 7 with an acid activating
agrsnpat n h%é%ﬂcgﬁ}o%?%mgébﬁ§n@f ! eegjsgy trewg%n?erqevﬂ{huawnmonia.

sodi unmhexanet hyl di si | azi de NaOAc sodi um acet ate NaOEt
E sodi um et hanol at e NaOWe sodi um et hanol at e NWVP
*AMBLE%y | - 2- pyrrol i donePd/ C pal | adi um on acti vat ed
car bon Pt/C pl ati num on activated carbon

The following examples illustrate the invention but do not at all limit the scope thereof.

All temperatures are stated in °C. Compounds are characterized by "H-NMR (300 MHz) or
3C-NMR (75 MHz) (Varian Oxford; chemical shifts are given in ppm relative to the solvent
used; multiplicities: s = singlet, d = doublet, t = triplet; p = pentuplet, hex = hexet, hept =
heptet, m = multiplet, br = broad, coupling constants are given in Hz); by LC-MS (Finnigan
Navigator with HP 1100 Binary Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, § um,
120 A, gradient: 5-95% acetonitrile in water, 1 min, with 0.04% TFA, flow: 4.5 mL/min), tr is
given in min; by TLC (TLC-plates from Merck, Silica gel 60 Fus4); or by melting point.
Compounds are purified by preparative HPLC (column: X-terra RP18, 50x19 mm, 5 um,
gradient: 10-95% acetonitrile in water containing 0.5 % of formic acid) or by MPLC
(Labomatic MD-80-100 pump, Linear UVIS-201 detector, column: 350x18 mm, Labogel-
RP-18-5s-100, gradient: 10% methanol in water to 100% methanol).

Abbreviations (as used herein):

abs. absolute

aq. aqueous

atm atmospheric

Bp boiling point

BSA bovine serum albumin
BuLi Butyllithium

Burgess reagent
CC

(Methoxycarbonylsulfamoyl)triethylammonium hydroxide

column chromatography

CDI 1,1'-carbonyldiimidazol

CHO chinese hamster ovary

d day(s)

DBU 1,8-diazabicyclo[5.4.0]undec-7-en
DCC dicyclohexyl carbodiimide



PyBOP
benzotriazol - 1-yl -oxy-tris-pyrolidino-phosphoni um hexa
w0 bwonghosphat RP reversed phase rt room t enpRCEHIB20€7/050225
sat. saturated S 1P sphi ngosi%e 1- phosphate TBTU 2-(1
H benzotri azol e-1-yl)-1 , 2,3, 3-tetranmet hyl uroni um
DC% trafl uorobor athERET triethylam ne TFA
i f1 uor oacet i%CEEPYCTRR® t et r ahydr of uran TLC thin
DiBayer chromat @ysephylaluRini@heydriden tinme U ultra viol et
paration of .l ntermedi ates Exanple A
DIE&%S, 5aR) - 1, 1, WSO PRMERY[AMNG 5 5 54-t et r ahydr o- 3- t hi a-
DMy cl opr opa[ a] pmétalieomdarhidecar boxyl ic acid a) NaH (7.0
60% di spersjon . in mneral oil, 175 mmol) is washed
D'\aﬁ)h pent ane @i’ﬁ%h}‘}?g'?gx@&ore it is suspended in THF
EA 400 nl _). Thetsuagsaei on is cooled at 00C and a

[ution of et 2- capt oacetate, (,12.62.. 105
ol ) n THE (Lo oS Btaey b0 sy GeRiidst 20
eqm n. The tenpeqaivaeat(®f the reaction is maintai ned at
E,[5- 100C. Upon c | etion of the addition, the cooling

is removed an® ' ¥irring is continued for 30 min. A

Etgpl ution of ( H@thyB)her

=08 nexan- 5 on@!EEl A Popov, A Y Deni sov. Y. V.

FQGatil ov, |. YdasBagoyatgkapg and A V. Tkachev,

SR AN EL IO N

GIRB3- 243) guanosine diphosphate

GTP guanosine triphosphate

h hour(s)

HBTU 2-(1H-benzotriazole-1-yl)-1,2,3,3-tetramethyluronium
hexafluorophosphate

HEPES N-(2-hydroxyethyl)-piperazine-N'-2-ethanesulfonic acid

HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography

HV high vacuum conditions

KOtBu potassium-tert.-butoxide

LC-MS liquid chromatography — mass spectrometry

LDA lithiumdiisopropylamide

LIHMDS lithiumhexamethyldisilazide

Me methyl

MeLi methyllithium

MeOH methanol

min minute(s)

MPLC medium pressure liquid chromatography

NaHMDS sodiumhexamethyldisilazide

NaOAc sodium acetate

NaOEt sodium ethanolate

NaOMe sodium methanolate

NMP N-methyl-2-pyrrolidone



(12.93 g, 70 mol) in THF (50 mM.) is added to the
suspension and the resulting mxture is stirred for
wa®7ms@v1rt. The mxture is filtered, the filPCHIB007050225
concentrated to about 100 m diluted with 1 M aq
NaOH (100 m.) and extracted??’vmce with DCM (150 ml _).
Pdlge extracts ar e ried o FO4 and evaporated to
rnish a crucﬂ’él %N PNa° Yaée%f 11 (1S, 5R) - 6, 6-

Pudi met hyl - 3- OXerdnlhOMQirﬂéoﬁvéied carbon

exyl i dene] - et f n acetic acid et est
PYBRE 5 3 as o TGP PRy atelboF oo i RReifiero-
= 269.13. 1HINIHBs;ﬁr@E)CI3):d422(q,J:7OHz 2H
R oth isoners), th J = 15.8 Hz, 1H mmjor isoner),
3.63 (d, J = %Veésq% af?lmnorlsoms\r) 3.58 (d, J =
rt 15.8 Hz, 1H mapemn terﬁ@él‘Efu)e 3.54 (d, J = 15.8 Hz, 1H,
Pinor isorrer) ﬁ* ) (dd, J =6.4, 19.4 Hz, 1 H m nor
Satsomer), 2.60° ©9°= 7.0, 19.4 Hz, 1H major isomer),
S1®. 58 (s, 3H mspblhgo§mm-rphosp21a562 (s, 3H major isoner),

6-2.32 (m 1
T%‘ﬁfor i somer, ZIGHﬁér%Pt”?é@gg'gl)1’%’33‘%[6 ramegwiunén%mHz 1
H mi nor isonertétraﬂaoﬂibo(ade J =7.0 Hz, 1 H mjor
T sorrer) 1 95 rgc{ J = 7.6 Hz, 1H i nor i somer), 1.30
, I—Iﬁegwrﬂﬁjor i somer), 1.28 (t, J = 7.0 Hz,
TF3H m nor |sorren1f)u,ordacé8c 4d8d 3H mgj or isoner), 1.15 (s,
m nor i soner .89 (s, 3H mnor isoner), 0.85 (s,
T%: maj or isogg?tgéhyaﬁoﬁﬂaéol ution of Na ( 1 .70 g, 74.8
Tuoml ) in abs. trﬁhﬁye(&r&on‘iatdgrémyheat ed at 600C before
¢ it is treated v¥| {1 a&isol ution of crude
R{1-[ (1S, 5R) - 6, 8°BIMEIRYI - 3- oxo- bi cycl o[ 3. 1
UV 0] hex- (22) - yitish@ole] - et hyl sul fanyl } -acetic acid et hyl
ester (18.2 g, 68.0 mmol) in abs. EtCH (200 m ). The
m xture is stirred at 75C for 20 mn, then cooled to
Préparatioh of @demvhédiateés5 M aqg. NaOH (500 m .) and
Eextrag{ed with DCM (450 + 200 m _). The conbi ned
s are dried over Na2SO4, filtered and the
(18 baR)A1, 1jz;Tni|aamy®d 1ialB, yrtettahydro-3-thiaed ydtopropafa]pentalene-4-
glaS 5aR} , 1 ,2- trinmethyl-1
carhoxyiCaglq of r ahydr o- 3- t hi a- cycl opr opa[ a] pent al ene- 4- ca
a)lN@d&b(@TlO 0, 605 dispelyydn i@ghiaera( ). 175ghmal |§iwy§iddQWtrDbdznt®rﬁe (100 mL)

beﬁ;{r;ﬁt%%t | Xdé_&'@s'llﬁ-’ fﬁ% njﬁ Nﬁ%)sklwgy.ls E:%Rol%_fd 30 2:qefqlnd‘]a solution of
etfil Q-rhirca@blcetdte 952.62p, 108 nmdl)Bin & Hz (50JpL Fis 3udBedHoyerlderiod of 20
mi%.;_ﬁw)e %grggfé]refu,rg'?)'f iheﬁ@c,‘t_ig%'i%@a,(ir?tii_n%gbs(t d 1(%%) ,]qu_gn%ér?@?tion of the
additin, tbé: cdaling is adnviedrandfstiaingdse c(;rii'@ﬁe&&R)GO]mm A solution of (1S, 5R)-
2oy A e RS F BTl OGO hTERT aronE L 653 g Papov. A. Yo
Dehisdvnviml\). Gatildet OMu( BAgryahgkaya and A. V. Tkacheyv, Tetrahedron Asymmetry 5
(1994), 479-489; S. A. Popov, A. V. Tkachev; Synthetic Commun. 31 (2001), 233-243)
(12.93 g, 70 mmol) in THF (50 mL) is added to the suspension and the resulting mixture is
stirred for 1.5 h at rt. The mixture is filtered, the filtrate is concentrated to about 100 mL,
diluted with 1 M aq. NaOH (100 mL) and extracted twice with DCM (150 mL). The extracts
are dried over Na,SO, and evaporated to furnish a crude E/Z mixture of {1-[(1S,5R)-6,6-
dimethyl-3-oxo-bicyclo[3.1.0]hexylidene]-ethylsulfanyl}-acetic acid ethyl ester (18.2 g) as a
brown oil. LC-MS: tg = 1.00 min, [M+1]" = 269.13. "H NMR (CDCls): § 4.22 (q, J = 7.0 Hz,
2H both isomers), 3.67 (d, J = 15.8 Hz, 1H major isomer), 3.63 (d, J = 15.8 Hz, 1H minor



a solution of 2N aq. LiOH (300 nL) is added. The
resulting mxture is stirred at 700C for 1 h, cooled

wae 00ros8@nd diluted with water (250 ni). The agPCT/IB2007/050225
solution is extracted three t2|émas with DCM (125 nlL)
before it is acidified to pH“3 by addi ng C|tric aci d.

B 01 B R RS 00 B e somen
2.6V, \NQMQ 4 Hkt’EH&dlnaﬂ’lldoraté@,Ul)G(a(cﬁﬂ Jt=07.0] V&4 Hz 1H major isomer),
2 4 a2 AP P 2 Sl A PR ST By B2t APl gmen). 2.30-
2.2365(nd, Mehiaqnwlﬁﬁherdmlrﬂnb@soma )=2.08 99, J1E17.0 HM+1L]—|+mmor isomer), 2.00
(d JJ237%§-1%3]’|:1? wnNaTq_élscé)Drgler Q%{jd g'- 46 %ZS%H %n"k%é"%rh?%@o &dJ =7.0 Hz,
3HIm3B3r (sdmedtH) .28Qt, 13- 1.9, HAB BN mlﬁéalﬁﬁﬂner)fﬂ 18 (s, 3H major isomer), 1.15 (s,
3*§s@m 55Ren40 25 TrarhnGeT GOGh: B8 16 S mad RRnenf -2
4- di net hyl - cycl ohex- 2- enone (50 g, 403 rmol ) in EA
o SR AR e OB A B CEH B o e
tredtede with basoltdon ’Eilﬂecroaé af1y[61S,5R)-6 Bldireétegll Pbko- znnyblé[tig .Olhex-(2Z)-
tr r t
videhgl sl Vel bR ion 2sFG Ty B8 BBIBLR| anss B 200 mL).
Thwhtlﬂmrillsri;ﬁrsedcaityzﬂ"elfbw 2@3nin, ].tljlerg\lMABrol(a&mlrtS)jlluted with35 (M ag. NaOH
(o5 g FEtrafted war oy s 308G TRercAnsi SgtS g dried over
NeﬂﬂOL,l,fiItEﬂ% ?m tlnfeizsm/dnn ist ?;rtovebl.h}? aaclo. 'I1|hi's yiklts S:ZLQ% (I'I‘_?_S)ﬂaR) 1,1,2-
et r . mmol ). is. slo . e
iyl 20 Fede A ae v T o OBY S RER SR Er P BOUEF AT rpty ester
(1@ g¥ ad adieni®t by bf 839 pahixACEKIS, (JYR8Y, nIPECAV®! tk =i 1111 min, [M+1]" =

25500 da FOIR SEDRTR SR80 chrgl b A dolip. t Tritrbhe &= 35 e

1H)01179 ed €4.3114)200¢ (§,8H)30.8011M84 (FheH)r BBYE, $EHTDBAS] IHM, 1.12 (s,
;7) kjrreg onto 10% aq. citric acid solution (200 m.)
3"%91 $f5HE)-(200 m.) and extracted with EA (2x200 m ).
The organic extracts are washed with 0.2 N ag. NaCOH

and brine, dried over Na2S nd evaporated to dr
) i e S e Oy PR ES B LT B i 98 HEgyaro-3-thia-
cy@bpr@féa[@]méﬂ{dlé?w Dearbokyflic Meid étlﬁifl sfér 8.8gN41.p MirhsiCH3ERI H- (200 mL)

= 196. I
2 Sollan ARy A0 LTGRO ExciBaT b resulipagn e g stiged at 70°C for 1
h, mbbj th it &ty @lruméd)wnh (w2t (Q’SQ)mL)omé ¥h. §61ln deextrdOted three times

Wlth DCM (?5'5 mhefore itis gcnﬂ gd to pﬁj—Fg by%d&%{; CIS’[It'I(IB 'ra(rzlld n'fgnef g({idiﬁéd solution
is extracted twice with DCM (2x250 mL), These second extracts are combined, dried over
Na,SO,, filtered and evaporated to give (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalene-4-carboxylic acid (7.0 g) as a yellow solid. LC-MS: tr = 0.95
min, [M+1]" = 223.00. '"H NMR (CDCls): § 3.04-2.92 (m, 1H), 2.83 (d, J = 19.3 Hz, 1H), 2.39
(s, 3H), 1.91-1.87 (m, 2H), 1.13 (s, 3H), 0.73 (s, 3H).

Example B

5,5-Dimethyl-4,5,6,7 -tetrahydro-benzo[c]thiophene-1-carboxylic acid

a) To a solution of 4,4-dimethyl-cyclohex-2-enone (50 g, 403 mmol) in EA (230 mL), a
suspension of Pd/C (2.5 g, 10% Pd) in EA is added. The suspension is stirred at rt for 2 h

under 1 bar H,. The catalyst is filtered off and the solvent of the filtrate is carefully



4 minice followed by 2 N ag. NaOH (100 m .) is added.
The organi ¢ phase is separated and the agq. phase is
weziormgtoed once nore with chlorof orm The conbP@ETB2007/050225
organi c extracts are washed w_th water and dried over
Na2SO4. The sol vent is renov in vacuo to give 2-

ev%;?%%g%n%lt EWJEG” ?ﬁeﬁl’qu_cg%t n am)%ec l(%g] e;%\rs]gan S:gﬁ)?]%%@ﬁfp@ach slowly

crgtalizeby B8 NIMR TBOR): 8. S0 (tUl i=0614 ¢z, 00 UBB (R 06.4878 4H), 1.09 (s,
mmol) in EtOH (500 niL), nercaptoacetic acid et hyl

6Hst er (50 nm.) is added. The resulting solution is
added over a period of 10 min to a solution of
2- chloronethmlene 4. 4-di.nmeth cycl ohexanone (5

0) S0 isfPd SIS OB LIS S ohas Firsal aLs: BBchLG niksitano) in THF

(7(6(59162? ethwmﬂat@qm mu_emimnﬁdlﬂe sld\/\n}eaﬁtﬂmﬂ'ﬂb m\gxtnaar'rs s‘ﬂfred at rt for
resh Br epare sol ution of sodiumin EtCOH

30Dl t?‘aéorﬁo%lé%l i phedrdmeihyigycihaneae (The: ﬁ?@(fﬂﬂ‘@ |”se"hy'f0”nate

(5($tnhL8feﬁﬁj '(ﬁHFf(VOfrﬁ%) ikSadded Sk & EerlooNoﬁQO rhih P@@'d@tﬂdﬁﬁe addition,
he solution is refl uxed

St“ﬁ”l'?@r‘rs %‘f';t'f‘l"%a*aw Al CffSF 34 81ithy, ThPrREaRGGSUSRBEN R PepEred onto 10% aq.

citfi® BB adIuiBAgL00 Ay el HIneS200 %L@%dté)@rabﬁﬂwmm Eg (dmdo mL). The
solution is extrac(ised w.th he taneé (2x200

OrgEC YIRS NESREY WithcDdi i o‘%ﬂd B”rt‘? t4'ied %\éﬁrd“a2so4 and

evhgSta@l ©BnghyRedy l@q |véf|@5 Gl&%ﬂl@)ox@f@cbh%n@&éma@b%e (52 g) as a
three tines wt The conbi ned og nic extracts are

yelys At d-CriPels T?ﬁ‘%é“'w[{vﬁ%gﬁsc% N8 sol uti on,

drl ed over Na2SO4 and evaporated. The resulting dark
is_dissolved in acetonitrile at 60C and

c) Tr%/§t %@'Pﬁ'%‘e&f 5’&5 gigethfre- %PﬂP'QP%X%P%ar€6'PP@(ﬂee651 fashégmmol) in

chWrdern@@Z%bQﬂL)t 6kd|}ﬁ cArE dél (4008t 45 50he 1) T rapidiPhdued” After stlrrlng for 3-
-tet rag)ﬁvler 0- enzoM hi ophene-i - car bo I | c acid

4 rgg] igg IfollpneryPygr A ag R (Temissis @(p}g ' Ghe®rganic E)hase is separated
anB'tMHah*‘ SN éxtrac?éiﬂoﬂe% méd WYRCHI670fdr) The ombihed (oﬁgamc extracts

arey Wasr-;edow‘]‘.ESv bq)and @rlgg O(/%I’ N@‘%Dd @%;@J}(/P:nt@ rgmoved in vgcuo to give 2-
chrdehéu}iefe-a 4l dinetHyyt dycﬂoh%x&?oﬁee(so ahhysls eAdeNaEiR[ ClvBI QEN®I6 min.

ne- 1<: arboxylic acid To a cool ed solution (-780C) of
5,5-dinmethyl-4,5,6,7-tetrahydro-benzo[ c] thi ophene-1-

d) qardpexy (300 AC) o £ 9RO 1Y PreghrSd s6TOWN) of gdeﬁlF(iﬂg ams_bnmol) in EtOH

(sUfiab P SR BRECI LA ERET L ) s PREET e Tos i soluon i added

ovBeh pefoEbMd ﬂnﬁﬂﬂo@sdl&lcﬁ%fglrcrﬁ’dfoﬁ%’éﬁg@fﬁb)4 4-8|n€éilﬁiﬂ>@ycla'ﬂi@<anone (50
r - or

| tirred at
?‘/Th?@dq ?L'H 78 'ﬁ‘f-?- Ko MigHEEd B?P”iftf%wéan “(BPiG) Ypon complete
adakibAl tﬁ@lrmauamglp%rtaddmfrm brie@arsd>dolition io seditimas EEOH (200 mL) is

ad\(liyleé I’?o the reaction mixture. The mixture is stirred at rt for 15 min before 1 N aq. LiOH
solution (300 mL) is added. The solution is refluxed for 3 h, then stirred at rt for 16 h. The
THF and EtOH are removed under reduced pressure and the remaining dark solution is
extracted with heptane/EA 3:1 (2x200 mL). The aqueous phase is acidified by adding citric
acid (30 g) and 2 N ag. HCI (200 mL) and then extracted three times with EA. The
combined organic extracts are washed three times with sat. aq. NaHCOg solution, dried
over Na,SO, and evaporated. The resulting dark brown oil is dissolved in acetonitrile at
60°C and crystallised at 5°C. The crystals are collected, washed with acetonitrile and dried

to give 5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid (31 g) as a



The conbi ned organic extracts are washed with brine,
dried over Na2SO4 and evaporated. The renmaining solid

w0 2003/08gended in acetonitrile (6 m ), heated PCI/BE20@/050225
cooled to rt, filtered and drj.ed to give
3- ethyl 5, 5-di net hyl -4, 5, 6, 7-Tet rahydr o- benzo[ c] t hi oph

sn%rgllyl'gféy E%fvﬁ;g }flp'FQﬁsac' dg%“%% q%@@,\%%zégbﬁi&?m (CDCl3): &

7. 85@MPHE 3005 (t, J = 7.0 Hz, 2H), 2.47 (s, 2H)158(ItJ 7.0 Hz, 2H), 0.97 (s, 6H).
S.S-Diethyl-"S. Q- tetrahydro benzol c thlophene i - car bo

xylic acid a) A mxture of 2-ethyl butyral dehyde (12.3
Exm:n |e’L@O mml) met hyl vi nyl ketone (5.6 nL, 67.3 mmol)
is stirred at 400C over ni

3By ﬁérd'm‘}i“flf'M 6}7 “rehydrorhanzelalrerhenesl A %%Y"%ac'd

TomDl boread sbla&% (L“ﬁ8 @?id@td f%lam%thww 5161,71t§treﬂ@atd w&@[cqthuophene 1-
400C for 2 é)é low.solution is | ut ed

CAEX Yo @%@gtﬁ SBmpee T (r@n@{rbde%g%% (%mieﬂ 5 M solution in

peh%‘ﬂé}?%dadlfeasﬂié enixtlReisCHtinda Nr-pgicciori1® MW bédfbrRdethyliodide (3.80 g,
acuumdi stillation to

244374mm08t'?1911d%&73 e reaction %H&H@ ig pgmed §) -78sC dorchholfeiesddeOH 1:1 (8
mlglfbuom%ralbylﬂrv}@@h mtrﬁ&@ad édrhtNHl?s G688 8dd thetniRtufd is(sktradted with EA.

Th? (*@n]t&nedz)rrggmq egtgrac(tq arerash?d d"”i]zbr'”ﬁl—ﬁir'_gdlo‘é?? Nfzééga@qnevaporated
Thé"Bemaﬁhl&Z sblid i) susp—én@ed'ﬁn abétbnitre @\rﬁlgﬂ Wetaiéﬂ l@f 60° C cooled to rt,

| - cycl ohex- 2- enone, (10. g
fitiago n Oed | Dogvey oD e SREG-4 554 1S ayrusenzpluhiophene-1-

camwmu@mosmgy hs é%ﬂ?lﬂty tidigd 86lid24chmangler 1 b1baikh, M+1+CH,CN] =
The m xture is filtered, and the filtrate is

28909porated to give 4,4- dlethyl cycl ohexanone ( 11.7 Q)
as a col ourl ess SO|Id 1IH NWR (CD3OD): d 2.32 (t, J =
.0 Hz, 4H), 1.66 (t, J = 7.0 Hz, 4H), 1.48 (q, J =
EX?"EP"HP 4H), 0.88 (t, J =7.6 Hz, 6H). ¢c) To a
5 5-'&516}7]54 96 ﬁfetﬂéﬂl&tb 6&121)?C]ﬂ1|0§héﬂ991 -TBSBFB&xyIIB aEH: (250

o Tohis YA LRTTRE S (88 b 200 IOl D Rt oI5 L 7.

mrﬂolﬁ thd?t Ryd@y clo@rexamong étlrﬂedl & 90°F4oderhigat.) AlnBther portion of
added. Them

ormate (14 m, 150
BTk OR £ 8 Ko &4 GO WA HeSGh s Ggas R SPSGHa qentinued at
40P€dort 2 cbﬁwl‘éﬁyéﬂbﬁp@ﬂﬁioﬂﬂs|0$|ut%tjlvrnthedhlaﬂofdrﬁ1 Ay thbSS(flvent is removed
before 10% a C|tr| acid is }gmxture
agay ynder EfuGRd Rresesiean epﬂ@e&fa@mttsw Py VREU disilation to give
4 @u@t’hyl\@%ﬁ%x@%@\éqm@v@) ad a chltmribsoan th modr S 88PGS'el NI (CDCla):
in chlorof orm ( gg and treated w

8 &Lhidsch (18 e 164)15 92 8.9, = 86 51H?fnﬂ$|))2 4Af(ft dr= 7.0 Hz, 2H), 1.84 (t, J =
7.0 Hz, 2H), 1.57-1.40 (m, 4H), 0.87 (t, J = 7.6 Hz, 6H).

b) A solution of 4,4-diethyl-cyclohex-2-enone (10.7 g, 70.5 mmol) in EA (400 mL) is treated
with Pd/C (1.0 g, 10% Pd). The suspension is stirred at rt for 24 h under 1 bar of H,. The
mixture is filtered, and the filtrate is evaporated to give 4,4-diethyl-cyclohexanone (11.7 g)
as a colourless solid; "H NMR (CDsOD): 8 2.32 (t, J = 7.0 Hz, 4H), 1.66 (t, J = 7.0 Hz, 4H),
1.48 (9, =7.6 Hz, 4H), 0.88 (t, J = 7.6 Hz, 6H).

¢) To a suspension of KOtBu (9.19 g, 81.9 mmol) in THF (250 mL), ethylformate (24.8 mL,
260 mmol) is slowly added. To the slightly turbid mixture a solution of 4,4-diethyl-
cyclohexanone (11.5 g, 74.4 mmol) in ethyl formate (14 mL, 150 mmol) is added. The



gas evolution has stopped, the mxute is stirred for 1

h at rt. The dark solution is washed with 2 N ag.
wWOROH08@Ni ed over Na SO and evaporat ed to | eavRCHIB0GH150225

oil ( 11.2 g). A solution of this oil in THF (60 m.)

Is added to a cold solution ('3C) of NaOEt ( 11.4 g,

iR e Rt TR o SO it a1 echa. e Gtk radfoumap Suspension

is Sfirrgd €0rt dr 18 hft@ford 10%baf ocumcami h,eaidq@dr Irh@m)aﬁrel\la(&tracted with

DN sy Ties SaRin P REb s o B oV RorSdye i vapgiated 17E Bown o is

dlsiblvud edcmorbforra (N6@emL) bl trasigd |v$thex<tar<y':1@m@¢het(\nm @eg, @9t mmol). After
he co anl c.e C

gamepyaion hey TopBE A WS sy 1 S ok Shtign s washed

witho2 N ¥§. RaOHEe dbedodéreNByEdOdarfyl Byaporated to Ieave_a black oil (11.2 g). A

o Bb LB S ReERELL ) B A P A (114 0 1

mréldl) And ahércasioacdtic Sicle dihgt Bytbt (10.0 g, 83.6 mmoI) in EtOH (300 mL). The
J-tetr h dr o-.benz Jt ene i,-car box hy,

o UpEMIRNIE 5 SyToB 3 S gon b PRI h ARt sty s NaOEG 5 dbe.6 mmo)

is adﬂedLSﬂﬂng%&briﬁh&ed &t rstor 16 @chndtat 65(@ foo hl&hb midtbes is diluted with 2

N B O otlracted Btk il QUi Poind] i ATRER ase ried over

Naag0., Hiller@hdnéhe aohvent I8l temovEMin TVaeus aorigivieectu N, 5-diethyl-4,5,6,7-

tractsa dried over 254, filt and the
GBS BloaREtEE PHHaRIE ORI ASHS (bF-BqUee A pyn gl LC-MS:
tr gN.i6smipuri fied by MPLC on RP-C 8 silica gel to give
5,5-diethyl-4,5,6,7-tetrahydrobenzo]
c] t hi ophene- 1-carboxylic acid (2.93 g) as a brown oil;
d) LEC-ddhitioh Rof=5b- cﬂéihwén5 ) M&ﬁ@cﬁ@bﬂ;nm[@&%ph@he-i%a%yhc aC|d ethyl

es%ci‘g %g 5%2& mnio }5& F(tpH_P}w nﬁ}Lg)9 nﬁ_fzz Nzﬂ}q) Llo_i-?@%)lmg);‘)é |rﬁ$d at 65°C
fordt) h. TheBdixturd & dintedGivlth 1 BkaqNEOHE and extracted with Et,0. The aqg. phase
is %(‘églilg% %@%!@ﬁ}hﬁ&lg oldHAq_l)lSagg W{FE%MH®%§&ZGO£OC46IPé£ BRR1 extracts
are dtied badé\ydamenlméd mmoimerr&)NenCw feexoyked Gn &acub. IThe crude product
1,P5€ are

£ Rl By MBERron BErG i slioaca o, ga 5oty 5.6.7-tetrahydro-
behtqa]tmmrtenwmtarb@«ync -aBlL(2.9D1d) cawed brywnedihyllC-aB:dig .01 min,

[M%%%N]t;o%gi?@he@m%ﬁg 5 YR 10 280, S M 1z, 2m), 246 s,

2H), 1.89 (t, = 7.0 Hz, 2H), 1.40-1.20 (m, 4H), 0.84-0.74 (m, 6H).

Example E

5,5-Diethyl-3-methyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid
5,5-Diethyl-3-methyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid is prepared
from 5,5-diethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid by treatment with
tert.-BuLi followed by methyliodide in analogy to Example C; LC-MS: tg = 1.03 min,
[M+1+CH3;CN] = 294.27.

Example F

3,5,5-Triethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid
3,5,5-Triethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid is prepared from 5,5-
diethyl-4,5,6,7-tetrahydro-benzol[c]thiophene-1-carboxylic acid by treatment with tert.-BuLi



S.S. S Triethyl -~S. Q-tetrahydro-benzol clt hi ophene-i-ca
rboxylic acid S.S. S Triethyl”

wQ2G0208@hy dr o- benzot cJt hi ophene-i - carboxyl i c aRCTIB2807/050225
prepared from 5, 5-
di ethyl-4,5, 6, 7-t et rahydr o- béﬁzo[c]thlophene 1- carboxy

I C acCi y treatmept w oIIo
rollogg i siindioalds 8 aebgy b EXains s e Qe el B7 b, i CHoCN =
308114, [ M+l +CH3CN] = 308. 14. Exanmple G ( 1aS 5aR)-1 -(1
,1,2-Trimethyl -1 |1
a 5 5a- tetrahydro 3-thia-cycl opropal a] pent al en-4-yl) -
[

Exahipd@Gne To a sol ution of (IaS SaRM | ~-trimethyl -

da.S t t { t al
(138 BaRb B D 2T RoH v da e By Sl o e bsep gLatpaptalpn-4-v1)-
ethahom@dded a solutlon of MeLi ( 1.6 M 1. 4 nL 2 10

| t t
ol g SeP O e SHRE ) BB S Rct Sir T e- Bl gt Palalpenta-
lergt-4-caibogylic Sackd (B20Ntg,d1 ao nnrhon) @ EBQ (ionmL)T h,eadd@aca solotion of MelLi
(15t gl 08 D i s 2 Bhess et e Bsion kgl refluxing
geﬁtg) \K,Ep_@h cbmplfeti?pmlmbeﬁidtt@n,gswmg|%@8nt5ﬁ18)j -alrt(fdr 30 rhin. The reaction is
-tr t Nyl - r - . . .

O RN B o WA 37 STH P e Tia e s seRergg: cried over
NaaSOa gmal eheysbivony i byadoeBy toRgive 1(188, SaiRTH ([1 M*‘Z:]rm'letlwl 1,1a,5,5a-
tet%ai%/gfoég-ithi%%clo%oé%qdant)al n- Afj}ilg tgu péne %'%5 mg) %% a(%a?e é?ﬂow oil; LC-
Mg t93r 103 aﬁln([m“m 221.204"{ SIMRBKEDCR): 43.08 (dditJ. = 1.8, 4.7, 18.8 Hz,
THy. %g‘? Kt HyT 158 512g e 2P| (54618), 89343 (iftr G160 6] -(his. 3H).

ophen-1-yl)-ethanone To a solution of S-ethyl-

. S-di pet hyl .
Exgmnl¢ Hahydr o- benzoM hi ophene-i - carboxylic acid (2.10

1-@-EtByBs,5Hiklethyl 4,576 i@e{rél%rHLBenza[c?@hdﬁhéhm-Q -ethanone
rretheg(l ['ithium

ToggRRi g of peeth > 'H?eéh%bérﬁ% t%ttfﬂohyfjT%?FWZIQ[CEP'PPP%F@@PWPPXV"C acid

(2h0r1g, 88 1rthmol &t Br,© @DOIS! a BOIUtidrPOf raéthmﬁmmh k11t rthunB(l\Z solution in
is continued

ni). i s, added, Stirri
Et Qs rddeg it eoPa'ﬁé‘%HWI%OWP%? (St'rIGC?réj ”1 @r ééd'@!ﬂ‘ bejRgp another
pot'th)ﬁ ot Bl (Qgﬁﬂ_)ns §(ﬂtieﬁjr Sd;rlfngﬁs %_&tlﬁhétj i 15trr|1|n JTdRirther portion of
eaction is W wat er. he or ayer
@8‘5?'&%@ \7\)3 B@ecg@gg U EIYE thageiR é’ﬁ'”e‘ﬁ‘!rgf ié”B afrt 'The reaction
is E{U&%edﬂ/ﬂthewa@@lfﬂﬁf@:gaﬁf&elayefrﬁlﬁF]Septé@%tﬁtwdsﬁe@ldnbélnﬁ?&eb/yth water,
el eluti ept ane
d”ggf’ée éﬁﬂ%@ an e\éﬂq?éﬁtﬁ?/ U pro %W%HSE’@PS bé!é%(g(?ﬁé]“f’ﬁ gel eluting
wiBphEpank-EA 7:3 to give 1-(3- ethyl 5 5-dimethyl-4,5,6,7-tetrahydro-benzol[c]thiophen-1-
yl)-ethanone (1.65 g) as a pale yellow solid; LC-MS: tg = 1.00 min, [M+1] = 237.15; "H NMR
(CDCls): 6 3.03 (t, J = 7.0 Hz, 2H), 2.73 (q, J = 7.6 Hz, 2H), 2.47 (s, 3H), 2.31 (s, 2H), 1.55
(t, J=7.0Hz, 2H), 1.28 (t, J = 7.6 Hz, 3H), 0.97 (s, 6H).

Example |
1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4-carboxylic acid
hydrazide
a) To a solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid (2.2 g, 9.9 mmol), hydrazinecarboxylic acid
benzyl ester (3.38 g, 20.4 mmol) and DIPEA (2 mL) in DCM (50 mL) is added TBTU (3.2 g,



yl)-ethanone ( 1 .65 g) as a pale yellow solid; LC Ms:
(

e
tR=121.00 mn, [M1] = 237.15; 1H NWR (CDCI3) : d 3.03
w@ 2007@8860017. 0 Hz, 2H), 2.73 (g, J = 7.6 Hz, 2H)PCRIBH07/050225
(s, 3H), 2.31 (s, 2H), 1.55 (f, J =7.0 Hz, 2H), 1.28

(t, J =7.6 Hz, 3H), 0.97 (s, GFD Exanpl e |

hyl-1,1 hyd 3-t |
107 THe Bl s e Ak ek e ape RS P28 L) ang
exsadted iMin 10f ac(.l\&a‘@l%aﬂ) 50 mL) Bnd AM &q. g1 k50 mL). The organic phase is
dri’gjjj'gg\?ﬂzgg X :{n ? ?%‘gixﬁv%%l)rg Cl c?gélgéagg’ru@? gN'h(Ijrt;l,%-”[rimethyl-1 ,1a,5,5a-
tetl‘w‘ﬂjrlﬁ@R-ﬂﬁ@—g*d%m@é%[@]péﬂtb!énb@ﬂ?ayi()%rg@m@')ﬁra_(zﬂmeagrggéyli_?_g;rﬁcid benzyl
, Ny i s adde
GSWH@%W%&T%&HL&SL is stirred at rt for 20
h. The m xture is diluted wwth Et20 (200 nl.) and
o BB AL BT 58 o LGN S o
mif<tl21h§ &rl&}djrﬁgﬁaiﬂdaaoatgt gféstlﬁregﬂl-hé&)attdirqd‘er Bl d. (The, mikture is filtered and
-trinmethyl - a at.et r ahydr g- .
evaBraled By aPupFe REaT iRt 5l Ehatal G20 sy sxyarias ibcEieO (2 x 30
mlboX ke iaq_ﬁhé;da betmsyllede(SB%raq IKOWBand BxtracteddithiBA (5 x 50 mL). The
oAt ECH ik GRISOE TSR pPeretd A enene Srayrstimethyi-
1, 13?]5 Ba—aﬁtczg\gd@t-:em]!afydﬁpﬁomagsma%né-ﬂm%ym)ac\‘dOIny(ﬁazide as a light
e mxture ered a vapor,
velBRPHEOR: b R 60 N T 2200 20 SEFL R 5293 (o, v
= 18.23.0 212130, z‘ea)(s 2T|h;e 2507 (dPU&SfB 2 sizbaig), Diasds( 3360 rE6-1.92 (m, 2
O—% and extracted th EA (5 50 n ). The organi c
Hlek P &2 50aPd 0dpi 20)- ( Na2804) , f| | tered, evaporated and
dried to give 1, 1 ,2-trinethyl-

1, 1a, 5, ba- tetrahydro 3-thi a-cycl opropal a] pent al ene-4-c
EX& %QI ic acid hydrazide as a light yell ow brown foam

N@-métﬁyﬁsenﬁ:@tlmd’hm& M+1] + = 237. 20 1H NNR (CD30D) :

a)%\lly—}d re%t&yl\prma;fgjezg-rtﬁrt WI acgtaé@ QE_%L @9 r}‘ano )1|s ggdql_g dlgzﬁg 40 min to

a K0 E(tGﬁ d")fl,asll te?rﬁpérﬁturé? dukspeisiorDof Qﬁgl%rd'mméf%ﬁr@hﬁzoﬂmc acid (3.40 g,
ne otinic acid a

19, q_V” )dﬁt‘#ﬁX/FCF‘é%Wa@ﬁ Lé Irtﬂ%P‘Par yange Sﬁ'é’lé?%nls gtirgd At 80gp for 48 h,

coBlBIt) ri ncaisH Wi ltdlgerféo(mo Mit)0 The RBIuti6H BGrvadHeaskith water (2 x 40

i 5 oRsTeRs P 5P Su At 0 Mo 3ea ied (NaSO),fered and

evaporated. The residue is purified by FC (SiO,;, DCM-MeOH) to give 2-chloro-6-methyl-

isonicotinic acid tert-butyl ester.

b) A solution of ethylmagnesiumbromide (freshly prepared from ethylbromide (392 mg, 3.6
mmol) and magnesium (83 mg, 3.4 mmol)) in Et,0 (10 mL) is added to a cooled (-40°C)
and mechanically stirred solution of 2-chloro-6-methyl-isonicotinic acid tert-butyl ester (0.76
g, 3.34 mmol), Fe(acac)s; (21.2 mg, 0.06 mmol) and NMP (0.6 mL) in THF (60 mL). The
mixture is warmed to rt during 0.5 h, diluted with Et,O (150 mL) and quenched with aq.
KHSO,4 (1 M, 40 mL). The phases are separated and the aq. phase is extracted with Et,O
(2 x 50 mL). The combined organic extracts are dried (MgSQO,), filtered and evaporated.
The residue is purified by reversed phase MPLC to give 2-ethyl-6-methyl-isonicotinic acid
tert-butyl ester; LC-MS: tg = 0.67 min, [M+1]" = 222.19; "H NMR (CDCl3): 67.44 (s, 2 H),
2.83(q,J=7.6 Hz,2 H), 2.58 (s, 3 H), 1.59 (s, 9 H), 1.30 (t, J = 7.6 Hz, 3 H).



19.8 mmol ) in dry toluene (100 nL). The cl ear orange
solution is stirred at 800C for 48 h, cooled to rt and
wa@lztoangoni t h tol uene (100 nli). The sol ution i BCTIEBREHS50225
with water (2 x 40 nlL), sat ad NaHCO3 (3 x 30 ni)
and sat. agq. Nadl (25 mL), drifed (Na2SO4) , filtered
and evaporated. The residue is purified by FC (S Q2,
DCM MeOH) to give 2-chloro-6-nethylisonicotinic acid
c) iegdiutiou tof 2- e&ﬁ;iliﬁi‘-meﬂh%l |éor?cdt|utci Ao @‘rt-butyl;s]’ier in DCM (10 mL) is treated
Si upbroni de re r r rom .
nglt‘ﬂyﬁgﬁ gé‘mﬁjﬁre firge SOPQ%gﬁnﬁEn@g(?%ms(%\?pﬁffted and the
reﬁdtﬂe tried llbldet]rrH‘Ettaﬁl\(elﬁ)-e_fﬁy)-Gijrﬁetﬁ}lddﬁﬁmidoﬂnifa 2ol | LedMG: 40= 0.28 min,
chanically stirred solution o
[Miﬁ)éhﬁ%%cége met hyl -isonicotinic acid tert-butyl ester
(0.76 g, 3.34 mmol ), Fe(acac) 3 (21 .2 ng, 0.06 mmol)
and NVP (0.6 nL) in THF (60 nL). The mixture is warnmed

X3¢ Kyuring 0.5 h, diluted with Et20 (150 ni) and
Z,GDMBﬁadombhnacacMHSm ( 1 M 40 nL). The phases are

2 GRS g RO S b AR 0 an

etyMysgodsiumbiroider @ ceoanabcexcip teaErshpld e LCeE dtge= 0812 min, [M+1]" =
18§L4r|f| ed by reversed phase MPLC to give
thyI 6-net hyl -isonicotinic acid tert-butyl ester;
LCG-MS: tR=0.67 min, [M1]+ = 222.19; 1H NVR (CDCl 3)
. 5.7 44 (s, 2 H, 2.83(q, J =7.6 HZ, 2 H, 2.58 (s,
ExgmpleL) 59 (s, 9 H), 1.30 (t, J = 7.6 Hz, 3 H.c) A
2-Bibly 16 indathgli-pytidihélcadbbardéhyde | soni cotinic acid

o) (RS el ZHEVk Reibisonepibed (278 BoToa Tan) MfiF (0 mL)is
tre@tedtwitteborane irapiaF atid3mmanlt)hee rirfes il lhe This nextuterid guetdied with sat.
aqiﬁa%egﬁger%q}yﬁlp:dfe&&g&gqggb Z@{E@%a%»s? &L&%hde orlggﬁi('\:/%Xtrgcﬁes are dried
(Nazﬁij@i fitte kgl adcﬁ@!ﬁp@@ﬁé};m (50 rabard a‘rB CE))l tol gdtehgtliee $DBihgE-ntttyl-pyridin-
cid,is s ro 6- nicotinic

@c th&ﬂal(éqh)ﬂ% %W&st%n‘g:ﬁﬁrwaef’\)gq 89é§€cordi ng to

Example J ; LC-MS: tR = 0.42 mn, [I\/H] + = 180.1 1.

Exanpl e L 2- Et hyl - 6- net hyl - pyri d| ne- 4- car bal dehyde a)

SHGRAT W -Ar B Pr-AVRHIVA- - R (435% RG! 8 mmol) in DCM
?\2 733 ¢ eo( mmsf?)h?‘n ?AEP' 30 ?n')_) 'S t 5, 3 mmol) in
(30 mL) an MnOz (2 6 g, 30 mmol) is added. The mixture is stirred at rt for 15 h, filtered
and evaporated (130 mbar, 45°C) to give crude 2-ethyl-6-methyl-pyridine-4-carbaldehyde
(0.48 g); "H NMR (CDCls): 8 10.02 (s, 1 H), 7.37 (s, 2 H), 2.89 (q, J = 7.6 Hz, 2 H), 2.64 (s,

3 H), 1.33 (t, J = 7.6 Hz, 3 H).

Example M

2-Ethyl-6-methyl-isonicotinic acid hydrazide

a) To a solution of 2-ethyl-6-methyl-isonicotinic acid (0.53 g, 3.2 mmol),
hydrazinecarboxylic acid tert.-butyl ester (0.43 g, 3.2 mmol) and DIPEA (0.85 mL) in DMF
(10 mL) is added TBTU (1.23 g, 3.8 mmol). The mixture is stirred at rt for 3 h. The mixture
is diluted with 1M aq. NaOH (50 mL) and extracted with Et,O-EA (1:1, 3 x 50 mL). The
organic extracts are dried (Na,SQO,), filtered and evaporated to give crude N'-(2-ethyl-6-

methyl-pyridine-4-carbonyl)-hydrazinecarboxylic acid tert-butyl ester.



treated with borane in THF ( 1M 33.1 nL) at rt for 15

h. The m xture is quenched with sat. ag. Na2CC>3 (100
worgo7asoext racted with CHCI3 (5 x 50 nlL). ThePGFr/R2071050225

extracts are dried (Na 2804)31 filtered and evaporat ed

(50 nmbar, 45C) to give crude

o) g T PH s DS 130 o 2 it aci

terobutgr ester in2dietdngl (16-miBtieafdrith AMAHE! - dietdman@l mL) for 6 h. The

(453. 6 [) i 30. d O.(2. 30 ...
m'%IHfﬂ i qvggqageé’gwer')ﬁéfdﬂ? %(“9 'Qr@%cpanraé‘gl\{g‘? qu%hﬁ@?mﬁ@ylﬁsomco’“”'c
acfdi h}tdeaiﬁdb Aydlochiaiuer isteeifitedd froar Et,@d 6 white @ave 'ErNiR (CD;OD):

6- et h I ne-4-car ba| 8
S ikl oy 235 & HHRE 651G <18l BT <s(3w‘3.>1%§«8y 7.6 Hz,3
HY(d, J =7.6 Hz, 2 H), 2 64 (s, 3 H, 1.33 (t, J =
Hz, 3 H). Exarrple M 2- Et hyl - 6-met hyl -i soni cotinic ac:ld
hydra2|de a) To a solution of
Exangngnl 6-met hyl -i sonicotinic acid (0.53 g, 3.2
drazi necarboxylic acid tert. -butyl ester

2 %Wyhﬁ '@ld¥°@/§'ﬂ?i‘8vb"saﬁtﬂ=°ﬁ5ﬂﬁ@€' in®. 85 nL) in DVF (10 ni)
a)iTo adshadion B (ath%—%@hyl%o&lcmb)aC|dTH§3dr6¢ﬁ{(§riHee(1l @5 g 9 18 mmol,

stir rt for ure is_diluted with
QPSR TN L L RIPEA B S k-0 Sro87 SMEA S agbed Thegnixure is
co¥le@lo 0tQ befbhe Pgs@artscz5?<t1baqcmo®n§ adaécﬁostuwfg .8%@4t)nu,ed at 0°C for

filtered and evaporate ive crude

15mipneD Nitei(Bt Ad-of P %m}pt}onw Fioxenede 99%@'”@96\% pgptlnued for 2
h 4tef Eef@r@ttb{é s@l$érﬂﬁs @\)apﬁre&@dl Uﬁdlé?rﬂedlfceg rpHé’s%ure The residue is dissolved in

?_/rl di ne-4-car bonyg razi necar
DU D Bt Py RRE b DL 20 6 Spr5 BmORdHSNeRIN T FA Bpgyiride (6.32
mlt, fgi‘@@ gd4wi7t AmdY i§1addéd aloexanies friktiie. iy stifred Gt it foﬂZeh before it is
ture i s evagor ated, the residue taken

u
d"%tﬁa Wife RNt woshes! fid ﬁ‘9| Nearli-c b ﬁfQ?”&cP'&‘fsr‘?yl?r %&‘?ddever MgSOa,
filténgd r Sreh bedpoisted STIﬁ’é eaidel pratiest ik rpunnsd 26 es (Whlsﬂlea fg@ﬁ@]utlng with

hepﬁmeﬁA_A{ %Dié gp& 2- ch)q)6 mgg blnglt?)tg}opbtrllei E%S Q{ gg 3 yelle;w gil; 'H NMR

(CUCIs %H)s tEJarTmﬁstH) 2.61 (s, 3 H), 2.86 (q, J = 7.5 Hz, 2H) 721 (s 2 H).
=0
N hydr oxy- 6- met hyl - i soni cot i nani di ne’ a)

solutlon of 2-ethyl-6-nethyl-isonicotinic acid

b)h)s(fjfoﬁﬁh'mt%lﬂg&s% §51§2 %&&%W&arg@@%d@ﬁ g 'nﬁbt%l (25 mL).

Hygm@mlnm@yﬂﬁoglplgn@e |(%63 mg, 13.9 mmoI) is then added to this solution. The
suspension is stirred for 30 min before 2-ethyl-6-methyl-isonicotinonitrile (675 mg, 4.62

mmol) is added. The mixture is refluxed for 1h, the solvent is evaporated. The residue is
dissolved in water, extracted three times with EA. The org. extracts are dried over MgSQ,,
filtered, evaporated and dried under HV to give 2-ethyl-N-hydroxy-6-methyl-
isonicotinamidine (897 mg) as a white powder, LC-MS: tg = 0.31 min, [M+1]" = 180.32.



cool ed to 00C before PyBOP (5.25 g, 10.1 mol) is

added. Stirring is continued at 00C for 15 mn, then
wORB70800m . of a 0.5 M solution in dioxane) iRCHIBW 050225

Stirring is continued for 2 at rt before the sol vent

is evaporated under reduced essure. The residue is

| ve and pyridine (4.5 mM _, 4.39
Prﬁparg °8 0 g‘ﬁ{ﬂa)' Bfg%qilscgﬁ\ed by TFA anhydride (6.32 ml _,
9.39 g, 44.7 mmol ) is added at 00C. The mi xture is

Estlrr dat rt for 2 h, before it is diluted with DCM
X d sat. ag. Na2008. The organic phase is dried

3-@vEthy M-BtthyIF pyriden-ad/ R 188 Hak)d 1 62Hriribthyt-n 1S, Su-tdkabiydro-3-
thJ S ri fl@[%.lp%l‘t?qcn 4¥)gprdpce?1o%el eluting with

A Qoleﬂidmybf- BaHEDIsy( 2M BOTHEO1.6MoD) ik rdillied (VAtH6 TEF 425 @sL.)aand cooled at -

8{§' o °' ' Iu% onCDga%) al'\\’})-1=-(1’|7‘ﬁ§-tr|_r|‘2eth&l-1|¢ﬂe’q,S,%eﬁﬂfre(r‘g/dro-&tma-
cyaoblbpa[:al)pehtatljé)fé)@d yI)-Ié(HaBU?]é (3%881;1%, 156mﬁ10m‘ﬂgl'l')-lFi (@ mL) is slowly added
e added to no
anﬁj Hﬁ)m,ll)érlﬁé rre@%cg q:rrgfh ?@oéut f?et y'ﬁ:%ﬁ{hé{gé/ég'”@ -carbaldehyde
(44416 g 3l r‘dtniot)m Tmhem sms)pees)mnad@dslrhe nexiurfeos sBfedrion 1 h at -78°C,
e WSREhIS 0L A0HGUTEHTR Mt O RGN b sy P G jand auenched
withheM 2q| MGHEPCDAS('I@ViﬁDpﬂ'aéedxtuﬂ_dWS d’lﬁiﬁggmth DeMl{1$9aheshd water (100
t { I t
mig e R i BEH. VEBSSrT Pl se Sl osganie phase dried
(Najﬂﬂ)4()trfllted3dumd)eévdﬂ\z!ra‘.t@d gi heereS|due is purified by MPLC (SiO,, EA-hexane) to
givgS §h( triyé- rpyI’IEI -4\-/@/ (%’Qb%ﬁ%{fn rtlr'm ntﬁM_lﬁg ’? Q',S,gg)tetrahydro 3-

thlé&QcIS@'oBﬁ[en)@hwlerﬂnyk)fprdﬁenahe R dupntas Eoargpkss dil; LC-MS: tr = 0.89

nmet hyl - pyridi n-4-yl)-1-((1aS, 5aR)-1, 1, 2-t
m'Pﬂ&éﬂE é(zllz %ﬂ 5, 5a-t et r ahydr o- 3-

Ad‘dhlloaaltyy cl opraHagtayipemictlyR pyridlin:t ) B-lopronyae (1A SSEH R (It AR-trimethyl-

f H 2Mn THE, 1.5 m.) is diluted wt F (25 ., .
1 ’fﬂ’5’%g'é‘?wgﬁéfé@'r\ééh"aé?yc-'dp?%‘@?a],@\e@éllel]'tdﬁ'ﬁiipré’loaT‘ié@,egé%—'mﬁ) (S 0btained.
This thateZiak |Bltf%tdmy\ivrtﬁ. methanesulfonylchloride (1 eq.) and TEA (2 eq.) in DCM (13
teI o 3-t

mip e 00 ot BT OE NG 0A ARl ashegyity oot aqy pe-COs (20
ml()2Thé ojganis Ma@mﬂlsyd@eiﬂedazaﬂg) filkeedriontl wvepdrstedt The edidueris purified
o ol uti of .. : .
oy 303455 0 Hraehe RA P iEnthie oive TGty ey R 41 125 5aR
1 'nmnwethyl 1THF5 Haltetrdhylird-3-tr4-oydlyprapiiajpentaiza-4vyixpropenose (71 mg);
.- then warned to -300C and

LCS[%"H 0%@ [leqirﬁeg%l%&ure is cooled at -78C and

quenched W|th 1M ag. NaH2PO4 (10 m ). The mixture is
E |IL||t§d with DCM (150 m.) and water (100

xam
1-(3-Ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-(2-ethyl-6-methyl-
pyridin-4-yl)-propenone
1-(3-Ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-(2-ethyl-6-methyl-
pyridin-4-yl)-propenone is prepared from 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[c]thiophen-1-yl)-ethanone and 2-ethyl-6-methyl-pyridine-4-carbaldehyde in analogy
to Example 1; LC-MS: tr = 0.95 min, [M+1] = 368.33.



m.) and basified with 1M aq. NaOH The phases are
separated, the organic phase dried (Na2s®™) , filtered
waee7es@por at ed. The residue is purified by MRA/BRBOOAS50225
EA- hexane) to give 3
3-(2-ethyl -6-nethyl -pyridi n-z?-yl )-1-(1aS,5aR)-(1 , 1
E 2-pir 'bmet hyl -1 , 1a, 5, 5a-t etrahydro- 3-
xamele ycl opropal a] pent al en-4-yl ) - propenone (48 ng) as
3-(a-EthyD6-|n€égﬁyIGM}ridi|}1-|¢-W)51 -((1BSH5aR)4 A, 2rtrtime{hy-1]14,55a-tetrahydro-3-
352.36. Additionally,
thi3XsTarRg PSR RY Y PIRRAE-U DR - 3. hydr oxy- 1- (18, 5aR
A ) rhikture 1 of2- 84(2-8Rtyhgmethyl-@yridin-4- yI) 1- (1aS 5aR)-(1,1,2-trimethyl-1,1a,5,5a-
dro-S-thi op ata ent n”- 0
el T R eSS Rle 2 TR oPRaS {af o (A ELAE 5nd 10% po
onV\bﬁdﬂcdaBt(Q@mrﬁﬁuhfMEI@HC(GIOOrI‘nL)iGS bydlro@éha)ecgﬁld riT&A3 (bareTihg mixture is
e"?%%'a (”é tBe&%%ﬁLedeQ?ﬂI’ge'ELre ﬁjw ﬁ%s iYes %‘E\My g‘ﬂgﬂ{l’ -pyridin-
4-0F- (1 taS SaRad el ,2-gintthyd , (d\Ne BSEet)ahydifor 3-thea- qd:lcﬁmoba[a]pentalen 4-yl)-
prcln%r(\-ﬁ %ﬁ%dehe {ﬁgrlegg%&llgle% R—S%G%n W?Cf] L% ?%2.

3-(2-ethyl -6- m_athyl pyridin-4-yl)-1-((1aS,5aR)- i i

EA trlgethyl-l [
xample #ahydro- st h| a- cycl opr opa’pent al en”- yO- pr openone
1-(B7BthyB3,5- du@eNﬁl-ﬂ;R Z-t6tr8y drorhenzdfclihio phedb Ry B3 3-(2-ethyl-6-methyl-

EéanFlg |-t§ Et hyl - S. S-di met hyl . S.

PYSAEE VA AP8M BeN %ol ¢l t hi ophen-i -yl J- S*- et hyl - e- et hyl p

1-(BEE Y IFG, 5-drr‘r}étr)yl-r4r5)@€ﬁ9hi’dwydro benzo[c]thlophen 1-yl)-3-(2-ethyl-6-methyl-
5- di net

pyB?Jlﬁ 4ny|%&pr§ép7n g o(n§ &3 h9'yep%reﬁe W Y ;f(% Sﬁ{w %%|nk1)gtﬂ3z/loz[ g,layjtietrahydro-

beAzq{b])mmr@aanﬁpe-(Mtrgr epagtieyd-plyridind-yl)-propenone in analogy to Example
3; ﬁﬁ'ﬁ? he(LQ(irryn ;flk/lg't’?f]aﬁggrgs a,l]—blrku\let(%IDIr B 0BeNZ 1) 5401 y=73

z22€H)hszI98Q?r U&tthylepszo di. gee 4J earebak amhyde4i@, pealpgy, 49, 2.70 (q,
J %%ﬂ‘@ %j()aﬁ,ﬁSés32 H), 244 (S 3 H) 1. 54 [thl]G 7 Hz, 2 H), 1.25 (t, J = 7.6 Hz,

3H3- 1.22 Bt hyl7-EHpEsHhyb.opys iedhn- 4-yl ) - 1- ((1aS, 5aR) - 1, 1, 2-t
rimethyl -1, 1a, 5, 5a-t et rahydr o- 3-
t hi a-cycl opropa[ a] pent al en-4-yl)-propan-1-one A

élse of
XQ:_K 5o h%)ﬁg/f[sgf(% Q%,Sgggé,ﬂ% V%%y% a, ,5a-tetraﬁg/dr(o 3 ’thla-
cyardphwa[amhméma;{l)aﬂgaﬁgrﬁag@gzéi-z/},D]pmuamone (154 nrg,
a)SFP 3 ”i'gurﬁyﬁ%o%}aﬁﬁt '@89%{ 'SP@'C%P'CS?‘%%§827 %@ Ht@rg’t qme O'jr i 1,2-trimethyl-
1 ﬁa/ae@mtamsid@rwltrﬁdaeyquﬁo@p@p@rualbﬁea%afa(yox%&aéu&lr@arazﬁé)(141 .8 mg,

0.8 Sl Biobt FoS Y b 73 et na PEN @'4% mL) in DOM (5 mL) is added at 0°C
EDC (200 mg, 0.78 mmol). The mixture is stirred for 15 h during which time it warmed from
0°C to rt. The mixture is quenched with EA (50 mL) and washed with 1M ag. NaOH (2 x 10
mL). The organic phase is dried (Na,SO,), filtered and evaporated to give crude 2-ethyl-6-
methyl-isonicotinic acid N'-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carbonyl)-hydrazide (350 mg); LC-MS: tg = 0.80 min, [M+1] =
384.34.

b) A mixture of crude 2-ethyl-6-methyl-isonicotinic acid N'-(1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalene-4-carbonyl)-hydrazide (350 mg, ca. 0.5 mmol)



4-yl)-1-((1laS,5aR) -1, 1 ,2-trimethyl-1
, 1a, 5, 5a-t et rahydr o- 3-t hi a- cycl opropa[ a] pent al en-4-yl)
WO 2rop@ant 1- one (16 ng) as colorless oil; LC MIET/AB067/050225
O. 86 mn, [M1l] = 354.32. Ex%rIpI e 4
-tS-Ethyl -S. S-di net hyl ~. S.

an‘é hetd agé/ﬁ%lr §P$@Q§ol c! tGE %gﬁ wfl'H%ﬁém )i is heha¥ed at 110°C for 3 minin a
mldro(/vavébfk}ﬂ T5|e5mﬂtlm§3"s hiyldjteé with & A7 (10t I Jadnycx@rabie 8 2ath Ght. lalg. Na,COs

(2 A‘pj\; rgq_)p;l'ﬁﬁéﬁgaf %Hﬁ eyls (?rggaalgéé(gf)ohﬁered and evaporated to give crude
prdducB 58t Ml %ﬂ-lsipmﬁtehydy KPEC Go Giviee2-empyslnaamnaqgb-((1as,5aR)-1,1,2-

R CH R B P A e P R R R S e

pyhdﬂ#éh@m@?@s 389htl/blld\ll>~/5’ow&98®)|\lls dr 6.0971 i, [M+H)= 365.212

(t = 7.3 H, 2 H, 2.98 (t, J = 6.7 Hz, 2H), 2.96
(tJ=76Hz oH), 2.74 (q, J = 7.3 Hz, 2H), 2.70
Exathpld6= 7.6 Hz, 2H), 2.33 (s, 2 H), 2.44 (s, 3 H),

2 Goginle S BESREE Befhorhu s Ksndianiebatin™)
cyabﬁbkyd[aﬁ:eﬁiﬁlhyh-ﬂ)-[ﬁﬁ {Jokadia26IR-yN-pYridide | et hyl - 1, 1a,

2 GoRB e SRR S A8 B Bpe eyt e o) To
cyaoﬁbgé[lag%ntd?rﬂél-@[)my[i 4@2xﬁébb<yﬂ2=-j/lppyﬂd¢nﬁ i i3 Csyathedize87.fdm 1,1,2-
. 2-tri1 nmet - . . .
iy 5 BPde a1 H BT A P iaiRap A R lien 8ci. dvdrazide
anaryexigthyt-iseaicatidiy deidzn d@alodg 1o Elanple B. IEC-MBt) = ¢HABMIn, [M+1] =
38&#%0 nmg, 0.74 nmol) and TEA (0.42 nL) in DCM (5 nl) is

ed at 00C EDC (200 ng, 0.78 mml). The m xture is
stirred for 15 h during which tine it warnmed from 00C
tort., The m xture is quenched with EA (50 nL) and

EXARled with 1M agq. NaOH (2 x 10 nl). The organic phase
2 CISIoddS-BedethMiﬁw aS,5aR)4 ﬁrbdumew\yempm,ﬁ tedrahgde-gahia-

d d N-(1, 1
cyc %{Sﬁ’%‘@f Yalin 4?’?@%&%@8‘%&%& CI Hcycl S)pr opa|
2- @I]ulp&m-aiejﬁwéfé[s-@(absiﬂaw)ﬁ hytHnacthyglel, 1a356a4mbahyw6-3ﬁ|a tR
cvgoRhap FET RV badkeatrrrd-dbpdide (B SyptHeti8a rom 112
trlméthylm maﬁjﬁyqltetlahyﬁm S-tfﬁaicﬁttlmabya[ta}pregtalene -4-carboxylic a0|g50hydra2|de
t N
o A R E O 2, 5 o

[Metot 37402 THF (5 L) is heated at 1100C for mnin a

Example 8

2,6-Dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,3,4]oxadiazol-2-yl]-pyridine

To a solution of 2-chloro-6-methyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalen-4-yl)-[1,3,4]Joxadiazol-2-yl]-pyridine  (62.9 mg, 0.17 mmol),
Fe(acac); (6 mg) and NMP (20 mg) in THF (5 mL) is added a solution of
methylmagnesiumiodide in THF (3M, 0.51 mmol) and the mixture is stirred at rt for 15 h.
The mixture is quenched with water (30 mL) and extracted with Et,O (2 x 50 mL). The
organic extracts are dried (MgSQ,), filtered and evaporated. The residue is purified by TLC
(SiO,, EA-hexane) to give 2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-



m crowave oven. The m xture is diluted with EA (10 nl)
and extracted with sat. ag. Na2C33 (2 x 5 nL). The

wWoe@ans@ophase is dried (Na2SO4) , filtered aneCT/IB2007/050225
evaporated to give crude pro%%ct (50.9 ng) that is
purified by HPLC to give

2-ethyl -6-nethyl -4-15-((1aFS, - 1, 2- trinmethyl.-i
e T pp e RS A B o B i iRe, 5 imo): Le-
M&xadioesominm, jMt] 3382.84.ne (16 ng) as a light yellow

powder; LC-Ms: tR = 0.91 mn, [M1l] = 366.21 . Exanple

6 2,6-Diethyl-4-[5-((1 aS,5aR)-1 ,1 ,2-tri nmethyl-1 ,1
Exanipl®8- t et r ahydr o- 3-t hi acycl opr opa[

2B g iR er R 4 SR aRyaro S cRiiinigpRsh-1-v)-

[1 33440)&&@2d1-et-yl]aﬂémhfthyl3pﬁrtdm@ycl opr opa[ _

a)gll);ﬁ?ﬁé) tlgg Oozll‘fI%/ 8@'1& 5 flmé]uﬂtéla? h,g r?hzjij}'/cl)-l)érp%lié]t |opﬁene 1-carboxylic
acidJ(a15n@a€)I48tmrabb)CH oth@6-histhytisohiaptimpadia hpératidk pérodniodde (120.5
S B2 PR B\ A TLETAY .50
ThEaMh&ﬂure:lsﬂlﬂealht rifsanpheThe mixture |s diluted with Et,0 (50 mL) and extracted
Wit%éﬁ(@lggg Igég_gh( %d gﬁl_t) Lﬁ]ﬁ(éﬂ% e&s?% Fe Waéhzedtv(/ilthrrE}B\r{%I ¢ r%ﬁ) and the
combjredtordaric ghade} afd ddedMyS@)), a‘ﬂtefed2ar3d| e}vapylraltedj meglve crude 3-ethyl-

5, g ﬁl_l%eléﬁygfg f%??%‘t%pg) %e ﬁfcﬁ@@é?%ﬁ) 1)5g|’[boxyllc aC|d 5' glhyﬂG methyl-

pyﬂdhpeﬂt(mlrtmm-ylﬁ}-hyht)a-z[dﬁe |L.S-MS:ax adi &zmain; EMM]]Jmomdl ne is
synthesized from1, 1 ,2- trimethyl-

, 1a, 5, 5a-t et r ahydr o- 3- th| a-cycl opropa[ a] pent al ene-4-ca
b)r oxyixtareacofd ¢ryds aBl-étEyIMdlmethyl 4,5,6,7- tetrahydro-benzo[c]thiophene-1-

caégé%or o€6 I\E[gé E}éyl fltS pxrl-ﬁ]tﬁé:ﬁac%lqwﬂ)] h?u?r%g,l >2/§2t8% mg, ca. 0.48
mrEdlaiﬁ‘pdj BuSge%s(RdagBBﬁ d:l‘sﬁl?-rﬂg [196 {nolpf, BalR)Y5 inL)is h&atediat 110°C for 3
1, 1a

et h
miGF LRGP A SYAT ThS MReGs Aitad gy BAU DTG exrosiga yitn 1M
Nas3H Y2 ixomo @rﬁL)ZThélcmgam(ﬁ-pﬁﬁédI)d dded IVg$QASHibaR) -ahd, evhporated. The
resE %Llle |scggrlfjg% % gté‘]%pz(%tsggﬁete alﬂ%{ %f%gt_hyl-S 5-dimethyl-4,5,6,7-tetrahydro-
ben2o[djtriomdnalzy)-f123, ¥]0}<aqﬂazdl-dl-yn]€6 (ethyBpyrigined (587 mgholL3-MS: tz = 0.96
min, [M+1] = 382.26.

Example 10

4-[5-(5,5-Diethyl-3-methyl-4,5,6,7 -tetrahydro-benzo[c]thiophen-1-yl)-[1,3,4]oxadiazol-
2-yl]-2-ethyl-6-methyl-pyridine
4-[5-(5,5-Diethyl-3-methyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-[1,3,4]oxadiazol-2-yl]-
2-ethyl-6-methyl-pyridine is synthesized from 5,5-diethyl-3-methyl-4,5,6,7-tetrahydro-
benzo[c]thiophene-1-carboxylic acid and 2-ethyl-6-methyl-isonicotinic acid hydrazide
hydrochloride in analogy to Example 9; LC-MS: tg = 0.98 min, [M+1] = 396.39.

Example 11
4-[5-(3-Ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-[1,3,4]oxadiazol-
2-yl]-2,6-dimethyl-pyridine



Fe(acac) 3 (6 ng) and NWP (20 ng) in THF (5 nL) is

added a sol ution of nethyl magnesi um odide in THF (3M
w@2®1/086001 ) and the m xture is stirred at rt fPRCT/IER067/050225

The m xture is quenched with ter (30 nL) and

extracted with EtZO (2 x 50 ﬁ%? The organic extracts

+ Bub eSS by edr oS ABRRR R 1 S dipadazor2i-
Z,Qgﬁdﬂhyéﬁbgrg%ﬂsz 4- |5r506&8ri|ttﬁﬁlﬁﬁﬂ?) flom 13- ef&y[—5 Bﬂitﬁg'htgirllll\éﬂﬁ ,6,7-tetrahydro-
behécﬁ(j]gﬂ%cg“egtzgroay%x\yh%yﬂc n@X§ Séjﬁﬂf et w%)nlqoltgtnl X%% hydrazide

hytioahlofiddr il aﬁal8§>,2t055xarﬁmarm|L@ RIS: tx = 0.93 min, [M+1] = 368. 44 'H NMR
RN Stz SR P BANEE Y280 @ 0765 AW 2%0 (s, 6 1),
2.3dl(s32 M) oxedtaz ele:2Hy) 4 Hg-'ﬂ'@ (lﬂyJ 7B, ditne1 8B (4% 1).
sol ution of3ethy -5, di met hyl - 4

5,6, 7-tetrahydro-benzo[ c] t hi ophene- 1 -carboxylic acid

Ex@nﬁﬁé1gg, O 48 mmol ), 2-ethyl -6- nethyl-isonicotinic
hydr azi de hydrochl oride (120 and

2 %PPE%“(/M 15, Sytripthybsd.§ & teiralyydre- b&aa%@l*hme@fgw)hg

[1@45(9,(531@)_&_2 Byridixgure is stirred at rt for 15 h. The
mxture |s ut ed mnth Et 20 ( and extr

2 Q/\Ptrﬂet“/[ [é ( e(hLyI S0/ mtrWyg@r{@néé[c]t@Q@q%} gﬁi& 34]oxad|azol-

2- RheW t his EA (sanmeagedﬂ ) framd tf@emgmsrmﬁemmgﬁsm -tetrahydro-
ases are dried 04? , filtered and ev%Porated

be@;q{@tf&qu@@eﬁ (@FW |IC acld  and 2,6-dimethyl-isonicotinic acid hydrazide

hy&roehigdHé@infaHatody 26 éxe?mbleter at;wlsorR keng® b, (i ophegesd.
-carboxylic acid N -(2-ethyl-6-nethyl pyridi ne-

4- car bonyl ) - hydrazi de; LC ME: tR = 0.83 mn, [M1] =
Exﬁﬂﬁﬂ§13 b) A m xture of crude

2- %'ﬁ'é’r‘i"‘ [é é{i-ﬁ&%}%&%gﬁr&qtayl -4,5/6 7-te?}arh§a/g¥od Lgnzboe[cr:]]ztr?l[o% cterri] I1 ﬁ)h

[1 Uﬁ&?aoﬁéiwiz ﬁ}ﬂlhﬁéthi/l- [dlﬁlé ne- 4-carbonyl) - hydraZI de
Bur ss Rea

an e
2- éhler%%%—@ e U R L S L
[1, BM]@amaﬁblcm@}ts n@tmn-pyﬁ&lﬁe m §yfntHe%|zb§ fr6h1| 315 gdnévhylm £, 7-tetrahydro-
and extrac ed wt 2

be F@C]g}l(glgﬁpe 1p<|:?ég(@<y ig aapl %rbd (2“@%%3)6 metpylr@gﬁrl%camé:na id hydrazide in
an8Map e BkAfble BheC\MSitgue zzsmWU[mi1]ect388y254PLC to give

2-ethyl -4-15-(3-ethyl -5, 5-di nmet hyl - , 6, 7-tetrahydrob

enzo[ c]thiophen-1-yl)-[1
Exatplé exadi azol - 2-yl | - 6- met hyl - pyri dine (53 ng); LC- M5

2.LfRyie metnyld-Ts- (4 A5 Himetrad 4, 405 sex i Myara 3-thia-
cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-yl]-pyridine

a) To a solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid (64 mg, 289 umol) and DIPEA (112 mg, 868
umol) in DMF (3 mL) is added TBTU (98 mg, 306 umol) at 0°C. The mixture is stirred for 15
min at 0°C before 2-ethyl-N-hydroxy-6-methyl-isonicotinamidine (55 mg, 306 umol) is
added. Stirring is continued for 1h at 0°C. The reaction is quenched with water (2 mL), the
mixture is diluted in EA, and then washed with sat. ag. NaHCO3 solution followed by water.
The org. extract is dried over MgSQ,, filtered, and evaporated. The crude product is
purified by prep. TLC with heptane:EA 3:2 to give the corresponding hydroxyamidine ester
(62 mg) as a yellow oil; LC-MS: tg = 0.86 min, [M+1] = 384.10.



4-15-(5,5-Diethyl -3-nmethyl -4,5,6, 7-tetrahydr o- benzo[ c]
t hi ophen-1-yl)-[1, 3, 4] oxadi azol -

WQ@20070860kt hyl - 6- met hyl - pyri di ne PCT/IB2007/050225
4-[5-(5,5-Diethyl -3-nethyl -4,5, 6, 7-tetrahydro-benzo[ c]
t hi ophen-1-yl)-[1 , 3, 4] oxadi -2-yl]-

b)ﬁ‘_het gg\lée% %@%Pg\/@gtrﬁ% 1'6%I pg‘ﬁ(é; rS? qs tvgﬁsi ﬁi%%@{é@{pm) and the solution is

stidd At 99@'1’&“418 hcﬁh@@thtClsaaﬁﬁagor%f&i and the crude product is purified on
2-eth rrethl-lsonlcotlnlc aci d

pr?ﬁ/d?b%hp@ﬁsdé‘”t nherfare g9 tlo' ERaie ezﬁthVL@:”W‘y"t“Fi5$1 1,2-trimethyl-

1(&98%&%%@% ®ERhE-WIL[1,2,4]oxadiazol-3-yl]-pyridi 36
T IR RAAR M 2 e e |

mg)rﬁS@pﬁéﬁur@SwO) l[ql\@ Ao @m[wﬂ vP§e.-31; HdNMBt(&Q 3) 80.78 (s,
3 H)EW1'7%”§4I [ﬁséé ﬁEWé H§ §H91'1ﬁ§’4 beéfh §I—f§ Zztts?é raRy rdd (s, 3 H),

enzoct enl(% £9 oxadi azol’- 2-y 13

2.9 @. eh- |2 3-94ichd 5 %Wth‘ébﬁz@ddﬁrbw% 5 Hz, 1 H), 7.67 (s,
2 13y et hyl - 5, 5-di met hyl -4, 5, 6, 7-t et rahydr obenzo|

c{t hi ophene- 1- car boxyl i c acid and

2,6-di methyl -isonicotinic acid hydrazi de hydrochl ori de
E)daPn gogyto Exampl e 9; LC—I\/B: tR—093 m'n [I\/H] =

1H NVR (CD3OD): 7.66 ﬁw

2- I@thyl MS (:Q-et.tbyl -5b- @mqtﬁyl-435 6,77tefra drozbq.q,zo[qjtl‘ggpl(l%n 1gl)
[1 H)4]o)?ad$§zoﬁa%~yl]zslfaeth}| O@]noﬁﬁe 63 = 6. 7 Hz, 2 H) 1.29 (t,

2- @thﬁl 43[5n(é”t€HW' 545 P'Hle(ﬂyl”é 55?,6 4 Ttﬁ?téﬁthTQ beEOE?]“?'OP@Qf}-éerdr 0-b

[1 QQ%Q&@bEaLb‘lﬂpgmﬁéhw F|d|[1e is prepared in analogy to Example 14 starting from
] oxadi azol - 2-yI'T-pyri di ne

5, digleth Yrdi G - tﬂtrqfwd(qa,bes]zchﬂthlp@hmﬂ 1-&8@()&/“?310&&@@9%%% hydroxy-
6- rﬁ%gL.gM.&etmemmelw &/ls[ = 304]n%61ﬂ/l+é}?°'382 15; "H NMR (CDCly): & 1.04

dine is synt eSI zed

(6.5 8 ﬁya4-(5 b= dibnidz. Ry, 4,38, (6 J7= wtmzawcu)f dt6rikof= 6.5 Hz, 2 H), 2.38 (s,
2 9] biEsqehe e -sls £y haxy ki 3G dzéﬁ‘ J=7.5Hz, 2 H), 317 (t.J = 6.5 Hz, 2

Ig g dr)ct E@I - sg{u cotinic¢ a | G hydrazi dr)e %ydr)ochl o(rl de
H)l?ﬂ@lﬁ%I?d@)y to Exanple 9; LC-MS: tR = 0.99 mn, [M1] =

396. 28. Exanple 13

2-Chloro-4-[5-(3-ethyl-5,5-dinethyl-4,5,6,7-tetrahydro
Exabwie 46 cG TRy assay-td-detgrmine EC5, values

[1, 3, 4] oxadi azol -2-yl ]-6-nmethyl -pyridine
GTRShbinding dsglys (aBe eelm(yrin&ﬁ |5-96iw&llt ickotidlerpld@ied (Nwic; 4483%870 in a final
vol_ubeenzpég(%zj-tphi ﬁorbe?n s 31' p}(—ﬁé){' ratj Q O. cell essing_recombinant

Ue, Ph g ati MBS MAMETBN T IRAR)P | i WO 8 RPrResinge'd
hufrraars 132 15rebeptor. esegy cdnditidns aré QOrraMyHia;pﬂse(ﬁmEn 54461), 100 mM NaCl
(Fluka, 71378), 5 mM MgCl, (Fluka, 63064), 0.1% BSA (Calbiochem, 126609), 1 uM GDP
(Sigma, G-7127), 2.5% DMSO (Fluka, 41644), 50 pM **S-GTPyS (Amersham Biosciences,
SJ1320). The pH is 7.4. Test compounds are dissolved and diluted in 100% DMSO and
pre-incubated at room temperature for 30 min in 150 pl of the above assay buffer, in the
absence of *S-GTPyS. After addition of 50 ul of **S-GTPYS, the assay is incubated for 1 h
at rt. The assay is terminated by transfer of the reaction mixture to a Multiscreen plate
(Millipore, MAHFC1H60) using a cell harvester from Packard Biosciences, and the plates
are washed with ice-cold 10 mM Na,HPO,/NaH,PO, (70%/30%), dried, sealed at the
bottom and, after addition of 25 yl MicroScint20 (Packard Biosciences, order# 6013621),
sealed on the top. Membrane-bound *S-GTPyS is measured with a TopCount from

Packard Biosciences.



c] t hi ophene- 1- carboxylic acid and

2-chl oro-6-net hyl -i sonicotinic acid hydrazide in
W@ eaogppot o Exanple 9; LG Ms: tR = 1.22 mn, [RFLIB2607/050225

388.25. Exanple 14

2- Et hyl - 6- et hyl - 4- [5-(1,1,2ﬁ@rinethyl-l,la,5,5a-tetra

ydr o- 3-t hi acycl opy opal. . . , o , .

Cl; o fepeneentiyiop Fﬂagonﬁatd&%'%zé@ %8-8f1 e gyRimphgpegjficroS-GTPYS

blrﬁljlr‘ﬁg()'SHebiﬂB b‘i?fdlr(gliés}e'iéhﬁ)méd by %ubt?adtlhg mRhlpkcific binding from maximal
5a-t et rahydr o- 3-t hi acycl oprop

blréi}r}ger{\(l%fpr@ﬁleb@d@grlgot;gwqr@o%lc@ (‘(pghbﬁﬁ*d i@éh%ltjscm plate in the

pré@leREé\o{ 1(3-uﬂ/l2of|’83l P. 8@)& hé binBinghé tHe3arfidunt io® blﬂdﬂg(ﬂn B Tddsence of

(98 306 nnog) C. The mxture is stirre
anagopis |natpe 668 dPBlee shows the ECs value of some compounds of the present

mv%nﬁérh)’ﬂhemydélgés/wérerﬂé&&lvﬂméo%ﬁ&bmg t3ane Aefdd(deBcibd above:
306 Mol ) is added. Stirring is continued for 1h at

00C. The reaction is quenched with water (2 nmL), the
Tablexf:ure is diluted in EA, and then washed with sat.
HCO3_saol ution foll owe by wat er. The org.

—ag-—Nal
gempeundiof Examale ovefCaldh | filtered, and evaporated.
The crudg product | S pyrified by prep. TLC with

heptane: EA 3:2 to give the correspondi ng

hydr oxyahi di ne ester (68 mg)| as a yellow oil; LC Ms:

TR=0.8% mmn, [MI] =3384.10. b) The above nateri al

(62 ng, 162 nnDI) s dissolved in dioxane (2 nL) and

the sol Ution is stjrred7at 900C for 48 h. The sol vent

s evapor ated and—tfre crude product is purified on

prep. TLC plates with heptane: EA 1: 1 to give
Exampié {7 - Assassment of [reviga Effigacy2-tri nethyl - 1, 1

a, 5, ba-tetrahydro-3-thi a-cycl opropa[ a] pental en-4-yl)-]|
The efficaty mfdbé s2oipodrdd Pt by fle i 36sasged &y rmeasuring the circulating

iRyl FRBEPL o b b Hy Ry o Hdmpyibty e ) to

no(motegsi\te Mmage Mristag radp., The gnimgals)gre( houszadHy clima.rgacqrgrollgd conditions

Wilﬁ')a: 1% 3§%h’({§ark%’z§& %gdlgg\(%@ee %cces% é f%%lag%om?iﬁibdﬁﬂ(mg water.
Blgods B (:'gllecgadi-pefo@!(@nﬂ% d5nd 24 h after drug administration. Full blood is
su@g%gflc t %gto&)g;xeq% A%’vé %%ﬁ@é@y éys?erﬁ (78'atygF [ﬁé@%@ﬁ’cs Ziirich,
Sleizeliarlq)oxadl azol - 3-yl ] 6- met hyl -pyridine

2-Ethyl -4-[5-(3-ethyl-5,5-dinmethyl -4,5,6, 7-tetrahydro-

benzo[ c]thi ophen-1-yl)- [ 1

Gt ezl 3-wid
Alla(%aé? ]88‘3;3%'8@@%@%|’ﬁé‘;f4§ﬁ :yit%fﬁl%fgl' éjdar&%es %ré’Egﬁ@r%g Bypanaly&s of
variance (ANOVA) using Statistica (StatSoft) and the Student-Newman-Keuls procedure for

multiple comparisons. The null hypothesis is rejected when p < 0.05.

As an example, Table 2 shows the effect on lymphocyte counts 6 h after oral administration
of 10 mg/kg of a compound of the present invention to normotensive male Wistar rats as

compared to a group of animals treated with vehicle only.

Table 2:
Compound of Example Lymphocyte counts
5 -77%




-di met hyl ~. S.

J-tetrahydro- benzo”t hi ophene-i -carboxylic acid and
WQ2@0/8d00N- hydr oxy- 6- et hyl -i soni coti nam di nePCTL/AB2MB/050225

tR=1.01 mn, [M1] 382.15, 1H NWR (CDCI3) : d 1.04

(s 6H),134(t J=7.5H?3H), 1.38 (t, J =7.5
167 (t J=6.5H, 2 H, 2.38 (s, 2 H,
C'%'"é% 81 (q, J =7.5H, 2H, 2.91 (q, J =

7.5 FE 2 FD 3 17 (t, J =6.5Hz, 2 H, 7.70 (s, 2
1 22 Exanpl? 16 GT (B assay to determ ne EC50 val ues
. "df are performed in 96 wel |
n1crot|ter plates (hpnc 442587) in a final vol une of
200 M , using menhrane preparations of CHO cells
expressi ng reg ant human S 1P 1 receptor. Assay
condltlons ar Hepes (Fl uka, 54461 ) , 100 mM

71378) N 5 "™ MyGhda (Bl uka, 63064), 0.1%
BSAE(CaIAbi ochem 126609), 1 nM (Sigm, G 7127),
. 5% DVSO (F A41644), 50 pM 35S-GIP gS (Anersham

BI osci ences, SJ1320). The pHis 7.4. Test conpounds
are dissol ved and diR'uted in 100% DMSO and
pre-incubated at roomtenperature for 30 mn in 150 m
of the above assay buffer, in the absence of

whabéin GTPyS. After addition of 50 ml of 35S-GIPyS, the
assay is incubated for 1 h at rt. The assay is
term nated by transfer of the reaction mxture to a

A MptdseatsreeD-GH-aCle-, (4d0-CHpOHe, MAHFCL H60) using a cell
harvgster from Packar d, Bi osci ences, and the plates are
washed with ice-cold 1Q Y Na2HPO42NaH2PO4 (70% 30%) ,
dried} seaNed at the bot Nind, after a i@n of 25
m M cfoSci t20 (Packar BIO ci ences, order# 13621),
seal ed on t ane- und 35S GIRYS i —
neasured, w't h a TopCount\L Packarg Bi 0%si, gNces. EC50
is the cdhcentrati'on of ag hi st indu€i ng 50 % of the:

Wh@?éﬁh R 2 3RRKE fdd‘?ca@tﬁeggﬁéf RiNHKBY to lﬁ@t%%d(d B OPF&%J‘QSJ),

I's determ ned subtracting non-specific binding fr
maxi mal bi ndi ng Maxi mal binding is the anbunt of cpm
B%& {0 the Miltiscreen plate in the presence of 10
of S 1P. Non-specific binding is the amount of

bi ndi ng i ng*he absence of an agonfst in the assay.
Table_} shgws the EC50 val ue of gone conpounds of the
prese ention. The EC50 valugsswere determ ned
accordi ng Ne net hod descri be Tabl e 1:

or

R’ represents hydrogen, methyl, ethyl or chlorine;
R? represents methyl, ethyl, n-propy! or chlorine;

R®and R* represent methyl;

or R?® and R* represent ethyl;



Exanpl e 17: Assessnent of In vivo Efficacy The

efficacy of the conpounds of Fornula (lI) is assessed
whoores®or i ng the circul ati ng | ynphocyt es af t ePCDIB007/050225

adm nistration of 3 to 30 ng/kg of a conmpound of

For mul a (I) t o nornot ensi ve le Wstar rats. The

hou e climate-controlled c i tions
or ' R R 100 i PausrSan e To At 2e S Sipege 98 3 gyciopropy.
cyslobutiloricgélogdraypvriagd dri nki ng water. Blood is collected
before and 3, 6 and 24 h after drug adm nistration.
Full blood is subjected to hematol ogy using Advia
R°Heprat@ito gydrayat, emstiyBasteyl, flopgnesiropy, ortiffioedmethyl; and
Switzerland). Al data are presented as nmean SEM
Statistical analyses are perfornmed by anal ysis of
Réapriesaris mefYbiAgthysi ng Statistica (StatSoft) and the
St udent - Newmran- Keul s procedure for multiple
conmpari sons. The null hypothesis is rejected when p <
anQ.s@ffs thegeoin exanpl e, Table 2 shows the effect on
| ynphocyte counts 6 h after oral adm nistration of 10
ng/ kg of a conpound of the present invention to
2. n,@rdfmtoensd ‘aecdi‘&hg tWNERIrAr, WkseimA m@mx@hed‘ co- %ﬁ@ﬂypwhereln the

I el s | e Ve
astprish s, hh Tna fhel '%-Erm?ﬁ"g% 9O 60 PAITS Yy eft of sueh a
cofpbemd.esent s * CI}C}tC}+ -CO- CH 2CH2- , wherein the
asterisks indicate the bond that is linked to the
group B of Formula (I); B represents Rl represents
3. hx&dmm,ndrmicbwing &t bigim dr whieked 140 s pré&&nite ppessentss *-CO-CH=CH-,

nmet.hyl, ethyl, n-propyl qr, chlorine; R3 and_R
whEgsip fiekarerRb g FaiBs, fBibon it ke b SR Rt Formelg () or a sal
of auch Rdorhpgeidher with the carbon atomto which they are
attached forma cyclopropyl, cyclobutyl or cyclopentyl
ring;
4. A compound according to claim 1, wherein A represents

A Y \* N

~ ‘> ]
N \ [N
LN A )

—N N +—0

wherein the asterisks indicate the bond that is linked to the group B of Formula (1),

or a salt of such a compound.

5. A compound according to claim 1, wherein A represents

or a salt of such a compound.

6. A compound according to claim 1, wherein A represents



R5 represents hydrogen, nethyl, ethyl, propyl,
i sopropyl, or trifluoronethyl; and R6 represents
woreaoigscoor et hyl; and salts thereof. 2. A conpRCB2007/050225
according to claiml1, mhereiq A represents
*-CO CH2-CH2- , wherein the &dterisk indicates the
bond that is linked to the group B of Fornmula (1), or
a saht of such a conpound. 3. A conpound according to
claim<d,_wherein A represents represents *-CO CH=CH,
wherei g the\asterisk indicates the bond that is |inked
to the gro@B__of Formula (1), or a salt of such a
corrpOLQrsl\ 7 A conpound according to claim1, wherein
A represefNts wherein the asterisks indicate the bond

| .S, d : { I I

i) v K FRidRed 8 Kbt R Rke S Aol 8 Pimibia )
or @lsaltief ychwheonepound. r epresents or a salt of such a

compound. 6. A conpound according to claim1l, wherein

A representswherein the asterisk indicates the bond
7. t Aatonipouhi recearding tohanygersupf Baiofs Fde rfulvwde(dip R'oandaR? represent a

I A conpound according to

me;wtg{)ng’ géjgg?lg?%%%q&oz\r}\%er ein RL and R2 represent

a methyl group, or a salt of such a conpound. 8. A

c i t : ' 0,
5. P atetn SEEE BB v He B ol FREBTRNOEP R, renresents a methy
greup achiy] regresapts aorethyl gedup, of a saltdf sackh erppowadnd.9. A

compound according to any one of clainms 1 to 8§,

wherein B represents ; and wherein R3, R4 and R5 are
9. dscatapiunddictondingde @ny ang bj claimscl t@idnwhereir Baegrabentsf

such a gonmpound. 10. A conpound according to any one
m 1 to 8 wherein B represents ; and wherein
R4 represent nmethyl and R5 represents nethyl or
a salt of such a conpound.

S : and wherein R?, R* and R® are as defined for Formula (l) in claim

1; or a salt of such a compound.

10. A compound according to any one of claims 1 to 8, wherein B represents
R3
R%

R
S : and wherein R® and R* represent methyl and R® represents

methyl or ethyl; or a salt of such a compound.

11. A compound according to any one of claims 1 to 8, wherein B represents



11. A conpound according to any one of clains 1 to 8,
wherein B represents; and wherein R6 is as defined for
wWOo-00m08@0 (1) in claiml1l; or a salt of such a chepmBMEr/050225
12. A conmpound accordlng to cIa|n11 wherein A
represents *-CO CH=CH, COYéH 2CH2- , Wherein the
asterisks indicate the bond that is linked to the
groyp B of Fornula (1); Rl represents nethyl, ethyl or
chlgrine; R2 represents nethyl or ethyl; R3 and R4
ent methyl; or R3 and R4 represent ethyl; and RS
spresent nmethyl or ethyl; or a salt of such a
conp 13. A compound according to claim1 sel ected
group consi sting of:
-6-nmet hyl -pyridin-4-yl)-1-((1laS,5aR)-1 , 1
\yl -1 , 1la, 5, 5a-t et rahydr o-
ropa[ a] pental en-4-yl)-pr openone
ophen- 1 yI) 35(d| ”‘?zk@féug‘k“% 8s Getrahvg &) %B%Hhorasalt of
suofet lepimppymd.di n- 4-yl ) - pr openone,
3-(2-ethyl-6-methyl-pyridin-4-yl)-1-((1laS,5aR)-1 , 1
,2-trimethyl-1 ,1a, 5, 5a-tetrahydro-
1234¥¢dmpaumdbcpwdpgﬂ@prmﬂaWbmem-yI)-propan-l-one,1-(3-e
t hyl - -dinmethyl -4,5, 6, 7-tetrahydro-benzo[ c] t hi ophen-
1-yl)- 3 (2 et hyl - 6- met hyl - pyridi n-4-yl)-propan-1-one,
A @petseyis-"6C O HRCH4*{CO-CH@S,-5aR) -1 , 1 , 2-trinethyl -
,1a,5,5a-tetrahydro-3-thiacyclopropa[
a] pent al en-4-yl)-[ 1, 3, 4] oxadi azol - 2-yl ] -pyridine,

2, 6-di® N4[5((1 , 1 ,2-trinethyl-

, 1a, 5, e rahydro- 3 th| clopropa[

a]pen Ien- ydo).- [1, d.lazol 2-yl]-pyridine,

2- chl ore: @<net hyl - aS, 5aR)-1 , 1 ,2-trinmethyl-

, 1a, 5, ba- etrahydpb 3- t acycl opr opa|

Wr@'é?ﬁ} meaés@éhs‘ﬂs Walcatelthe Boftd ‘Pﬁ%ﬁ‘@ IMKEY Toth)élg}OLR)VB 'oF*F&‘?nula (h;
2,6-di nmethyl -4-15-((1aS, 5aR) , ,2-trime

1a 5, ba-t et rahydr o- 3- th| acyc! opr opa[ o
R'BHEE4AL Rt iyt blchighifth 0xadi azol - 2-yl | - pyri di ne,

R? represents methyl or ethyl;

R® and R* represent methyl; or

R? and R* represent ethyl; and
R® and R® represent methyl or ethyl; or a salt of such a compound.

13. A compound according to claim 1 selected from the group consisting of:
3-(2-ethyl-6-methyl-pyridin-4-yl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propenone,
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yI)-3-(2-ethyl-6-
methyl-pyridin-4-yl)-propenone,
3-(2-ethyl-6-methyl-pyridin-4-yl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-

3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,



2-ethyl-4-[5-(3-ethyl-5,5-dinmethyl-4,5,6, 7-tetrahydro-
benzo[c]thi ophen-1-yl)- [ 1

WO Xodpgsoadi azol - 2-yl ] - 6- met hyl - pyri di ne, PCT/IB2007/050225
4-[5-(5, 5-di et hyl - 3- et hyl - 4, % 6, 7-tetrahydro- benzo[ c]
thiophen-1-yl)- [ 1

o GRS oo AR B barzataye-
tgl Wﬁ?ﬁ‘p&g(gh?{yq pl’bp?n 16O-nei | -pyridi
- b A P A SaRE T B, &S5 miyarshia-
egz @[ycl])glbip@[ph%f\ta_ler?l&-%/l-)-[{r ,?,ﬂ]o;gdiazol;jZ-yI]-pyridine,
e et it onshl o Shifmi e s ayanied Wy ar o

be@db@%}??{?g@h%{bﬂél-}ﬂg1,3[4]dk|aijiazcr)li-2-3i/l]r;p¥ridine, s of
e S tRl ol 135 BER B A e 1 s BT p-thi
Sel @gztleﬂoba[@mehtwergwl}rm BGEIS(BGTaZdtSng -gf pyrldlne

et r
ngv &N gmeltrgy‘t? 4Qﬁ§gp§[5§@ﬁ Ta%yr@%ta g%é Y attahydro-3-thia-

a] peptiaprepadipehialdnla-y b, [4B@x§<dd|azalz=ﬁ}~yyr]d1rmyr| di ne, and
% eﬁtgg tb*ﬁﬂ%%(éé@iﬁ-%%ﬁlji@?et@i-%!S['g?]}-l?é‘tlra_hﬁ'dro enzofcﬁhlo&h%d -yI)-

ﬁ 41,6 ¥3ukadizabl- Byl imdhyiplyhgihe pyr i di Ine and salts of
t t t
comarrd BN bt S AR o Ry SR L s 1
t od1143 4(]xrxaa|a|2hafr -Pih2-@tiyil- eghétyqungigng?I”e sal t16t her eof ,
o s e R b o e e SRR e op ;.
pﬂgr[ﬂaﬂ(ﬁixbd@ablwylpzfz?MathlyEpys'@Irie t her egf X or ma .
P o i e e ey L s B Rl ket entP kB s o
any [QBQEJ(?XSdQlZaI-M] @yrtd‘melénd or a ph?r macr:e;Jit iocal :cy
NS e e R Ve TRk L B e T SR
t r eqt GEidxadfazdi S @he-esetioyl-piiigiog.der s associated with an

ang sa'ts gfttﬁese %&o%nag/_st em

14. A compound according to claim 1 selected from the group consisting of:
2-ethyl-6-methyl-4-[5-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-yl]-pyridine, and
2-ethyl-4-[5-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-
[1,2,4]oxadiazol-3-yl]-6-methyl-pyridine;

and salts of these compounds.

15. A pharmaceutical composition comprising a compound according to any one of claims
1 to 14, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier.

16. A compound according to any one of claims 1 to 14, or a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition according to claim 15, for use as a

medicament.



18. The use according to claim 17 for the prevention
or treatnent of diseases or disorders selected from
w0 b@7g8@op consi sting of rejection of transpl ancEB2007/050225

organs sel ected fron1kidney,i iver, heart and | ung;
graft-versus-host diseases bréught about by stem cel

transpl antati on; autoi mmune syndronmes sel ected from
rheumatoid arthritis, nultiple sclerosis, psoriasis,
17p$REi ¢itd compblid htcordiky abiring dhlessfagigimsando Has bi Bpindaceutically

thyrgiditig; and_atopic dermatitis. 19. Use of a o
acteipRlanPalionrah i) 6 BRPaGHEN of 8] RifDageyisel somppsition for the
pr@leatiomaed/bi tedthignbeclgdaabs er sibidetdassooibted With aMactivated immune

reparati on of a pharnaceutical conposition for use in
SygtSPPEi nation with one or several agents selected from
the group consisting of imunosuppressants,

1o SR R b B RS RLbS o en i eistes or iorders
setexcteaw'rdmetrfeegfrelm @dri]nswﬁh@@f)mj@’t@n anicbrispROEY drgams %aéanéd fA@m kidney,
. receptor or e prevention or treatnment o i seases .

ivEs RERL Bhd g el BreR Sl pepesR beuloR DSt by Singh e Farspiantation
ausymimeie syndromes selected from rheumatoid arthritis, multiple sclerosis, psoriasis,

psoriatic arthritis, Crohn's disease, and Hashimoto’s thyroiditis; and atopic dermatitis.

19. Use of a compound according to any one of claims 1 to 14, or a pharmaceutically
acceptable salt thereof, for the preparation of a pharmaceutical composition for use in
combination with one or several agents selected from the group consisting of
immunosuppressants, corticosteroids, NSAID’s, cytotoxic drugs, adhesion molecule
inhibitors, cytokines, cytokine inhibitors, cytokine receptor antagonists and recombinant
cytokine receptors, for the prevention or treatment of diseases or disorders associated with

an activated immune system.



