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Cl NNOLI NE COMPOUNDS FOR USE | N THE TREATMENT OF
SCHI ZOPHRENI A COVPOUNDS AND USES THEREOF 849 The
w@em@smeoti4appl i cati on clains the benefit of Uni PErHB2@B©00064
Provi si onal Application 60/944,883, filed June 19,
2007 under 35 U.S.C. 119(e), the entirety of which is
i ncorporated herein by reference. Field of the
Chemdnal procgse present invention relates to the use of
ci nnol i ne conpounds in treating schizophrenia,
particulary, in treating cognitive disorders
associ ated with schi zophreni a. Background of the

i nvention.gone cinnoline co i [ I ‘1o

ThE ShPiest o5 HEF BreS kB BB ReE SENE Rk 8RR 4BE x5fgFet 8 azide fons
di scl osed in East German Patent 123525 (Verfahren zur

friee sqdtaus Aiguids, fasibsftall frioer westeavataisnoci nnol i nen) ;
U'S. Pat. No. 4,379,929 to Conrad et al; U S Pat.

AMases, 4o, 88G08RM aRAdE; PoasBiifnt &zifesSate; fFRyuBhEy elised in chemical

"Preparation et proprietes de cinnolones-3 et

cinnol ones-4." .Bull. de |a.Saciete i m qu e Fran
sethgs. Soomtheys 3y thiSb it Ty SteinpiR sthifindp RRRAE Us-s629331
Synthesis,” J . Chem Soc. (C), 687-695 (1968); ) )
a@bpatent applicdtion WE-20064233889, wherd atatiazotd fingns huidt by applying
(Aryl hydrazono) (cyan)- essigsaurederivaten," Liebigs

£388%n %I'S%jdélsgﬁ&ﬂ@'n_and U.S. Pat. No.
scgﬁlg%n? 241 tg&KUI‘I hara. Additionally, selected

i nnol i ne conpounds, including 3- | -4-. substituted .
TP st 1985 dePRILEY (Pl aipRus Pl S rpACtodPERugS in considerable
Chem 1390-1394 (1984) supra and Sandison, et al., "A .
colventeatieno Wi these aqudema qhiases dredrhiangyl sowaktenwaters, it is of major

4(1 H) -one Derivatives,”" J . Chem Soc. Chem Conm,
i Zlgé% iGd g @%@n iofi 1§ Aes NEW 188, since the
Héﬁgg |s%%g§§%a?ﬁg%ggg Zhéﬁgﬁégﬁgggg§%. However, See
none of the foregping disclogses or suggests the el
AEIR BT TLABIOUR GOPIHISDE AFe [V EBIFt 3(COBGRYERICD ol Fag/l
use as CNS depressants. g -Am nobutyric acid (GABA) is
Consequently, rthetei isoa yconsidecdblansswilt forrpiosessee swatnbiel teamemove the
brain and is estimated to be present at about one

i r- : : B Id}'d(ﬁ Ina\N
a%@g ég?%%oa}l %‘ q]g%q@c!é S H?\éybglg?(ﬁ%f ?I%f nelu{?rgns %ﬁgﬁ%astesﬁshg
the receptors to conduct neural inpulses. In the adult
manmal i an nervous system GABA typically inhibits
neuron firing (depolarization). Neurons in the brain

V¥ ia@e Sotuhd et ) tedtitizetheiziddBA-cameping aquéBAiduide at alkaline
A receptors (GABAA), GABA type B receptors (GABAB),

. typ [ t 1R :
of Rt S o ol RN Bh 15 TRRE bR OEG0R] B P presence of
inhibitory synaptic transm ssions that, | X
nickel |catadydupbth bydiagsniinthy nresesics «f nigkel eatalyst, then the azide
responses as seizure threshold, skeletal nuscle tone,
g peateht andhe SORIVE. areABAdcEE b Rheesultiagt lgydregen, ofiving rise to
many sedating drugs, such as benzodi azepi nes,

bar bi t ur at es _and neur 1 ds.. The i i Nsi

BipPhia R ARt GRE e R b OB SIBE par 1y by
GABAA receptors. GABAA receptors are pentaneric,
Thegeatigatiethecfollowidg: i on (A ) channels bel onging to
a superfam |y of ligand-gated ionotropic receptors

that includes ﬁh& RO IHE —39€HY HCRgl+# @4® ecept or .
GABAA receptors arekgﬁr;ﬂ%eterogéneogs, with at | east

16, di fferent subuniits produgi ng pot ially thousands

Tt wed B ORI o i b GRRef il agheblf SRARES first of all
aggregate into conpl exes that formchloride ion

fsmherdste watdrannel s and contain sites that bind GABA

along with a variety of pharnmacol ogically active

subst ances. When GABA binds to this receptor, the

ani on channel is activated, causing it to open and

allowing chloride ions (G ) to enter the neuron. This
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In some enbodi nents, R2 is H C(=OR b, C(=O NR cRd,
C(=OOR a, S(=0 2Rb, C -6 alkyl, G _6 hal oal kyl,

wa@egob/ootigt er oaryl, cycl oal kyl, het erocycl oal kyPCT/HU2008/000064

aryl al kyl , heteroaryl al kyl, cycl oal kyl al kyl or

het erocycl oal kyl al kyl , or any Eubgroup thereof

wher ei n each of _the O 6. al kyl? he

I@y CaRIORGSS aq;p&rgmgc% prpg&ggn ogrz}ﬁ )E(G‘Ik 1-so le metal we use e.g.
het eroaryl al kyl, cycl oal kyl al kyl or

dletériany ot viackyhdhkyatalyst ortusendtiel. Bréfstablyuthechllty dr the mixture
2, 3, 4 or 5 R8, or any subgroup thereof. In sone

W Uit yfsaﬁfﬁﬁcf @55) ﬁ@ﬁc&%‘ %@Wiéle distribution is deliberate. In

O)O(arylalkyl C(=O NH 2, ONH(O 4 al kyl),
ralnpetal ppvaddsy with fing pastigler are fayorg Waﬁee&ﬂ?@ney-mckel) If the
aryl al kyl , heteroaryl al kyl cycloalkylalkyl or

juiin:i mema)@bkﬁﬂaahﬁglhq[um 6% @b atiadihep it hdetdChe Gebltk Wlkaline with
aryl al kyl, heteroaryl al kyl , cycloalkylalkyl or

SEET BEAEADY ik T¥breali Phoden el it . RS, gy, potassiom

hal o, G _4 alkyl, G _4 haI oaI kyI aryl, cycl oal kyl ,
e¥idsryl, het er ocycl oal kyl, CN, N2, OH, G 4
al koxy, G _4 hal oal koxy, amno, G _4 al kylam no, C2_8

’ﬂh@bf@éleé’dﬁs%rf&kﬁed at4 fmp e‘i'at%k& Ydwer tﬁﬁﬁ))thb b6l e ﬁ&n%f the liquid
alkyl ). (20 - (aryl al kyl )0 (=0 NI 2: O)N(

tgltf% Pltifig e E‘égmﬁ )15 &6 BB GA) %rnm'glk?,tp odiment of

=0 - (aryl al kyl), =O NH 2, O O)NH(O 4 al kyl),

th)::q).f@;eﬂsug éhey pataﬂopth re{a@@em)tm(der hydrogehydtinogphere in the presence of
NHC(O) - (G -4 alkyl), NHC(=O O (arylal kyl),
MEEKIO)I_Qe(a %(13?1 M@ is (%Y‘é‘ﬁ(r(‘?ry%egﬁ&yl j%ﬂl&éi(n}écj)sﬂﬂ@ﬁ@ﬁssure and 60

al kyI) S(=0) 2- (aryl al'kyl), S(=0 2NH(Gi- 4 al kyl)
]%fﬁd S(=0 2NH(arylalkyl). In sone enbodi nents, R2 is

, O-(G -4 alkyl ®) | al kyl OO0 (G -4
Bh«%@ésséﬁet@r@%aﬂo);ﬂh?almyﬂ)uo)mégg ¥ @{ 5 C(lNid(nti(y fot the removal
alkyl), C(=ONG _ 4 alkyl) 2, G _6 alkyl, G-
drdRas ks frohy bﬁ&a‘fﬂ% oﬂ"ﬁk&l’iﬁ%&d’ hRd lwat@rlécéﬂﬁirﬂg §15 lebironment-

or heterocycl oal kyl al kyl, wherein each of’

Rietth, o &1t152§|1awqr§§§s?f°as%tlf At 0§Bb°a'1fﬁq 3 k%%blq,metal ions,

2 or 3substituents independently sel ected from hal o,
1Girodemighy land @mamoh, odiikly lare easily, trc@tablﬂqubgiucts The process can be
het eroaryl, heterocycloal kyl, CN, N2, OH G -

L? ﬁ%(ﬂlfrgr% scﬁi@' E iﬁgﬁ%i&d ﬁ{@ﬁl@lc&ﬂl ailé’o %% 83’_'%? C(Ekot;y.%dlﬁ;}is of metal

Ik O | al k O NH 2, 0) NHCCi
BIp S}ng %@@iﬁ@@& ﬁg%wﬁﬁsa chip %@a@ F(QIPP%(CQ)O) ocd 4
aI kyl), CC=0) O Carylalkyl), OCC=OH, 0OCC=0)-CCl 4

By kthe) prooess=@reiating aok iHe) invenfion) titd AzideGoR0 Yy MSBitrafion can be
al kyl ), OCC=0) NH Caryl al kyl), 0CC=0)NCC _4 al kyl) 2,

=0 - Ci I =0
VB ool S, NEEEHRFRHALIE procgsgpcggrae o e
2CC|4Ikl NHSC=0 2-Caryl al kyl O
lawmmgn ¢ cl_n mw@e@aswnr Bsc y ¥ gEbs%ﬂth@ymp-edcﬁr@rmatograuvhlc
SC=0) 2NHCar yl al kyl ). In some errbodl ments, R2 is H,
daBtical Ghethdd dekatied Kese Geldvar Bl thSMiléﬂlo@%@)&@r@@ble“to follow the

al kyl), CC=0) O Carylal kyl), CC=0) NH2, CC=0) NHCCi
(%!acllé é@s I?;ﬁﬁz_gglwﬁé Pﬁbﬁw&%ﬁa@ﬁaﬁ’?’@ lv‘Lﬁd}écycgf;{ ?kyl al kyl
or het erocycl oal kyl al kyl . I n sone enbodi nents, R2 is

H, CC=0)-CGC _4 al kyl), CC=0) -Carylal kyl), CC:O)OCCi_4
al kyl ), CC-O)OCaryI al kyl), CC=0) NH2, CC=0) NHCC -4

al kyl), CC=0)NCC -4 alkyl) 2 or G -6 alkyl. In sone
enbodi nents, R2 is H CC=0)-CC _4 al kyl),

CC=0 - Caryl aI kyI) CC-O)OCO 4 al kyI)

NN N\~ ~NFN ~\ R ~NN N\



descri bed herein, or a pharmaceutically acceptable
salt, tautoner or in v zvo-hydrol ysabl e precursor
w0 b@poafi47 As used herein, the phrase "nood di sSBCTEU2008500064
a depressive disorder including, but is not Iimted
to, one or nore of the follow_,ng: major depressive
di sorder, dysthymc disorder,3bipolar depressi on
I§S (), mani a, bipolar I with or wthout nanic,
depressive or m xed epi sodes, bipolar Il, cyclothymc

Béfser fff moaB@énttint ahdedaniple fooba aeesi@itedBsc diluted with 0.1 N

condi tion, mani c epi sodes associ ated wth bipol ar

di.sor der. I, xed, epi sod soci.at e Lt bipol ar. .
st Efiodie SORERR RS GABTOTUE YR PectuBE ghithy gapected high
di sorders, and nood disorders are defined, for
oegeanip atenial coneentnatiarcand Pghairida level. Associ at i on:
Di agnostic and Statistical Manual of Mental Disorders,
5 Fourth Edition, Text Revision, Washi ngton, DC
Anerican Psychiatric Association, 2000. In sone
odi nme 5 t he pres%nt i nvention provides a nethod
CASIEMEY ng an anxi ety di sorder,
cognitive disorder, or nood disorder (such as any of
Investigatbd scomietntieazédengontbyt adni ni stering to a manmal
(i ncluding a human) a conpound of any of the formulas
I LReDITREXD 60D- ?eé’ riéﬁ-'@ﬁf&ﬁﬁio%?é&hﬁc agsRA Wik conductometric
salt, tautoner or in zvo- hydrol ysabl e precursors and
dg cognitive and/or nmenory enhancing agent. In sone
iments, the present invention provides a nethod
of treating or preventing an anxiety disorder,
10 Cuigmnt [ONRAGCASdO, 260 nimddngj 4 snmannésdiamedsr, athylofinyl-benzene
those described herein), by adm nistering to a mamal

/E%@%&Fgé%&ﬁgagygﬁggdgm%ﬁgfound of any of the formul as

ereln or maceuti cal |y acceptable
salt, ta ror in - hydr ol ysabl e precursors
P?ﬁ@@baﬁnﬁﬁﬁgﬁﬁﬁ?éé%é@ﬁﬂﬁﬁﬁﬁ nmbers are provided
herein, and a choline esterase inhibitor or
Elaént: 0rif Nasodiim hydegedée solutionone enbodi nents, the
present invention provides a nethod of treating or

[ nxi ety disorder, cognitive disorder, or
GG 4l P

sor ch as any of those described herein),

by adm ni stering to a manpmal (i ncl udi ng hupan) )

15 Newgdizatonf o Hhe prlaseiat Withy spkfrgencapiiis, na‘g‘?lyﬁi Ssif Regenerating
anti psychotic agent. Atypical antipsychotic agents
Supphgﬁef’but not limted to, O anzapine (nmarketed as
Zyprexa), Aripiprazole (marketed as Ability),
Ri s i dane. keted as Risperdal), Quetiapine
Igﬁﬁﬁggwgan§%§giﬁoquel), Cl ozapi ne (marketed as
C ozaril), Zi prasidone (marketed as CGeodon) and
Ry thiz apéthed Frarwest able tordatérmiod the agidebpaxconcemratorefrom a level
enbodi nents, the mammal or human being treated with a
(ﬁpgﬁﬁﬂﬂd of the present invention, has been di agnosed
Wi th a particul ar di sease or disorder, such asthose
descri bed herein. In these cases, the mamml or human
being treated is in need of such treatnment. Diagnosis,
however, need not be previously perforned. The present
Furttentdetailsabs ¢thd finlention apb alemstmictaby dheneasiplasnbelow, without
whi ch contain, as the active ingredient, one or nore

. j,hvention herein together with
lgﬁﬁﬁggég%%ﬁgﬁgﬂiPﬁé%éﬁﬁk%a||y acceptable carrier
di luent or excipent. Wen used for pharnmaceutica
conposi tions, nedi canents, nanufacture of a
medi cament, or treating or preventing an anxiety
di sorder, cognitive disorder, or nood disorder (such
as any of those described herein), conpounds of the
present invention include the conpounds of any of the
fornul as descri bed herein, and pharmaceutically
acceptable salts, tautoners and in v zvo-hydrol ysabl e

o " Y ~ o a1 e
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receptors, the conmpounds of the invention are
envi sioned to be useful for treating or preventing
wale@emsHs? nedi at ed by GABAA receptors or a subPgpEURG08/000064
GABAA receptors. Such disease, include, but is not
limted to, stroke, head traudgm, epilepsy, pain,
m grai ne, nood di sorders, R tl?@ post traumatic
stress di sorder, obsessive congh sive disorders,
Eschi qphrenia, sei zures, convul sions, tinnitus,
—ﬁgﬁpé%egenerative di sorders including Al zheiner's
di sease, anyotrophic lateral sclerosis, Huntington's
1T ofaheraidy powrdes atindaaim, S0emass ool nbikebland 50 mass % of
di sorders, mania, trigem nal and other neural gia,

alﬁﬁﬂﬁﬂlﬁ&@t(gﬁﬁicP@E&e R¥D ehdr£190 ORicrbRIER) %eﬂesﬁgféﬁeéz 600 g of 27

cardiac arrhythma, nyotonia, substanCe abuse,

o¢) onus, esseniial, trenpy, ski nesi a .and ot her .
S b ad e G SR InidsRRRst QIR b CaP R Higyons in 9000 ppm
spasticity, cognitive disorder, and sl eeping disorder.
cantcehtratiom\(obtahmed imethet reaction desqritend mgBrampke ar,atep a.) of patent
effective in treating depression. W find that the

dSRABABRYSS 98;93;?1 S)Wéﬁ%%éigpegm %ﬁto%ﬁ{ EAthRL Y ARLUR Flaced in cold

actrvities o ubt'ype atonrn receptors,

nel atonin receptor. 1 (MI-1). In certain enbodi nents, )
We@r?%ﬂh J@a rFE@uﬁégtlev kgr\g @%aléw( iDONV AT SWRRF| @ msgmall portions,
As a results, the conpounds of the invention may be
dweidgd th, vadencontbaicus gtideng ewhile rkedpipr the rtsmpecdtu@sof the mixture
maj or depressive disorder, dysthym c disorder, bipolar
atBRPCERANBNNR PRI B fPWAS @R 36 o 8t b allitional 5 h. By
W t hout nanic, depressive or m xed eplsodes, Dbipolar
I'1, cyclothym c disorder, npod di sorder due to a
ths&aaér%ﬁt{meea@mn %@ﬁdl{'i@ 28N CVOIHHPR cepissbdes associ at ed
wi t h bi pol ardi sorder, or m xed epi sodes associ at ed
The tahide-ioal eonadingatidgrof fie réseiingaguesss eolutioRowders,5 ppm, as
an effective anount of one or nore conpounds of the

ot ARl 8 RO Moo BRI mounats o the

invention may be useful in treating schizophrenia. In
a particular enbodi nent, certain conmpounds of the
i nvention may be useful in treating.cognitive

Exagpleder s associ ated with schi zophrenia. The existing
non- sel ecti ve GABAergi c agents are generally not

[ Jor tr [ I nfpr | O nitiv .
16 B SE Rl ol W Dfie B itRel-afiiBiy Wiy powaer (with 50
unaccept abl e conpeting side effects, such as_ overt
mges %t pngé:ﬁban@ﬁBrmaw%aof phmpini@raositente patislssige déss than 100
the invention are capable of selective nodification of
mid+Baictd) vidret WeighraC 600 og GRGATT fHiaGs 9% NePsQfeotk Qe hydroxide
by the schi zophrenic disease state. Therefore, these

ertain co unds .of the..aventi on actin [
sciftRERNETERE YRR Bus 190D 1 s8Pefitiqtih (U Palent DY s620331,
cognitive deficits in schizophrenia. The therapeutic
Exdimplet b) were wicighed intorpodidenrheydreflastvamd phaceidnin cold water bath
treating cognitive deficits associated with

arRE4ESR TS i sﬂ%ﬁoﬁ%ﬂ&%ﬁ@ﬁﬁﬁ%ﬁ%&t%@?ﬁ#gﬁ%i ¢®hetal powders

nore these conpounds usi ng nvol ves
alteri t he power., spectrum.of freguenci.es conprisin
with 3045 astaefl PRFOT (BESe fnks SeRlmicamng e lepsiiige of the
rats. The EEG protocol (Method JJ) may show t hat
mépore ar2biC. ARG thecadditdm hawmietoreraas stinretitag 20r°€sforeadditional 2
of certain conmpounds of the invention with sel ective
: e do -0g L
B oS s G 7 6 BSER P R A BB powwder
and gamma ranges with no significant increases at
| oner frequencies. In contrast, the al -selective
conmpound, Zol pidem exhibits no significant increase
at ganma frequencies, and the non-sel ecti ve GABA

o o o o o s a
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by conversion to an acid chloride with a suitable
reagent such as oxalylchloride, thionyl chloride, and
wo b@sonah7 | i ke, then addition of the secondaryP@nHUE008/000064
(V) in the presence of a bases as |list above. A
combi nation of HATU or PyBOP kn either DWVF or DCM

t 0 and . ' f
waR Y 15500 BEAREE SoRrE und € ok, B i s o
type (1 X). to reveal an acid of the type (1V) by the
was tapdenadetosdi udsi n G een and Wits, Protective groups
in Organic synthesis, 1991, John Wley. In the
THE &fz8dd-Rfh 688CRfatidANEY thd redidifE csgqtaﬁémsalﬁd&- plagny13 ppm, as
W

this can be renoved by treatnent hydr ogen gas and
sui tahl e,catal yst such as palladi umon carbon (5 to

adgSitinsorys Soht R e n Re BB RRE e en | ke

or by transferred hydrogenati on using such systens as

pal | adium (I1) acetate and anmonium formate in a

sui tabl e sol vent such as net hanol, ethanol,

Ega}@ﬁea@et ate and the such |ike, and heating between 0
and 100 OC. The appropriate secondary am ne (V)

HN scan,then be coupled with w th, acjds of ¢t

Tt 23 ol A ETAnt BB e R oM ibheh P afpplid Sfrrer, 05 ¢
PyBOP, EDC, DCC /HOBt, BCP, PyBOP, EDC, DMIMM by the _

of Baney-nickebratalysandA) gsifaqueous-akapine sehtmnodf 2000 ppm azide-
sui tabl e bases triethyl am ne, diethylisopropyl am ne,

ideBbbR A trafiBn SPakert 158-562033 41 E2BhHIé QMY 8\I|£’©§szoﬁféﬁf‘ 28Smass %)

pot assi um carpbonate, 1 n an appropriate solven

ngregﬁqgéfgt heag(gﬂt%aﬁ tgﬁ?ég@ \é\gﬂ%oag%n,( ilélrﬁ)?-times with hydrogen,
di met hyl acet am de (DMA), tert-butyl nethyl et her (TBME),

filled weitle hytiragenetopsd ban pecdsatenamth stirrdd fand Haas.0&fteo stopping the
yi el d conpounds of the type (l1). A conbination of HATU

stg%%tpé?&):) teleRb! gf&h%.e&uPCMeb ?&%&;ﬁ@e%g%giéé eRe 'RHUhEnted and

0C'is prefer Vany of t ry am nes
HNR1L used.in the synthesi f ex | es bel ow ar.e
déeiborthe 2idg-1op soneeNanen o he sesulfing AgHprR pelation was < 10

descri bed previously in the literature. In genera
ppey;, 8% deteemaeddoptidsaboan 1be-ciciaatograpiec nmthed
descri bed bel ow. Schene 4 (X) (XI) (XII) In genera
tricyclic conmpounds of the type (Xl I) can be
synt hesi sed by a Fi scher indole or equivalent [3,3]
sign?tropic rearrangenent reaction w th piperidone
Exsanpledcheme 4). A suitably substituted aromatic
compound (X) is condensed with piperidone to form and
Intotaed 3k dindtagidiyebisiaisngedyautvolavg dqnippedluwithldhagnetier dtirrer, 4 g of
sol vent such as dichl oronet hane, methanol, ethanol and
i [ pr ese n [ )
Ry 2 saluan dhd 2802k ST RERGRE NEOH S pfion A ss % were
i nt er nedi ate_hydrozone can be | sol ated and .
plaged athe epslaindsrwasn lasher] mdth nijgragen; thennd-tisges witht iyghogen. The
step, by either heating in an appropriate high boiling

alRCRive SVAY BlYsed UfilledSyitlo M'yﬁf@fnnt%uw,ba@ foréhf) EWith the help of a
acetic acid, and possibly with m crowave technol ogy.

The reaction can al so.be driven by t.he.pres e .
tekfing, B 15 oin Fiotaimipeol oD R il i 556 aRcris, Py of sodium
acid, sulphuric acid, or by a Lewis acid such as zinc
hydtoxidei@atdssrids- 56208 B Lok xataplket hpwas edded withea spesid of 250 g/h.

i ke, usually in conmbination wth heating between 50

0C and 200 OC depending on the solvent. In this manner
tricyclic conmpounds can be isolated directly. Schenme 5

In certain cases the piperidone nitrogen atomrequires
protection for the cyclisation reaction to occur.

Appropriate protecting groups, nethods of attachnent,

and renoval can be found in G eene and Wit G een and

Wits Protective groups in Organic synthesis, 1991,

John Wley. For exanple benzyl carbamate, tert-butyl

o o, o oy

D

jon stirring
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be pure and was thus triturated wwth a small vol une of
di chl oronet hane, filtered and dried to furnish the
waelewpoed4tonpound as a sand col oured solid (3.BOr/gU200R/000064
%yield). 1H NVR (400.132 MHz, DMSO d 2.8 (s, 4H),
3.6 (s, 2H), 3.75 (s, 2H), 6095 (m IH), 7.35 (m 5H),
Sa%lPS%‘ e foken ol c ier%sl; ixite Sy bnd the azide lop pontent was
1. Ormml, nmmonpi um f or mat e , 44,
(gn‘%if% 03 YoBE ﬁl& i IRt égﬂ%mlpl@owwf 10 ppm,
mere suspended in ethanol (200 nL) and stirred under
as defekminedy tre dbdvelion-ciwomatoyraphic mdthodrt e (695 ng, 1
equi val ent) was added and refluxing continued for 1
hour. The catalyst was filtered off through celite,
washed with a small vol une of dichl oronmethane and the
conbined filtrate concentrated in vacuo and dri ed
under vacuumto furnish the desired conmpound as an off
white solid (1.90 g, 100 % yield).1H NVR (400. 132 Mz,
DMSO) d 2.7 (t, 2H), 3.05 (t, 2H), 3.85 (s, 2H), 6.9
(m IH, 7.7 (d, IH, 805 (m IH, 11.2 (s, IH
Exanple 15 (I/f,2 )-L
(1-cyanocycl opropyl )-2-({8-[(di net hyl am no)nmethyl]-1,3
,4,5-tetrahydro- 2H pyrido [4, 3-6] indol-2-yl}
car bonyl ) cycl ohexanecar boxani de Fol | owi ng Exanple 1,
but starting with ,L/-dinmethyl-I1-(2,3,4,5-tetrahydro-
- pyrido[4,3- ]indol-8-yl)nmethanam ne (330 ng, 1.44
mmol ) and heating the Pybop reaction m xture at 60 0C
over ni ght furni shed the desired conpound as an off
white solid (102 ng, 16 %yield). M5 (+ve ESI) : 448
(MrH) + 1H NMR (400. 132 Mz, DMSO d 0.8-1.1 (m 2H),
1.3 (m 6H), .75 (m 4H),2.7 (m 8H), 3.0 (m 2H)
3.85 (m 2H), 4.3 (m 2H), 4.4-4.9 (m 2H), 7.1 (m
IH, 735 (m IH, 7.6 (m IH, 865 (m IH, 11.1 (s,
IH ,L dinethyl-1-(2,3,4,5-tetrahydro-|
H pyri do[ 4, 3- 6] i ndol - 8-yl ) met hanam ne Fol | owi ng
Exanpl e 13 but starting with
di met hyl am nonet hyl phenyl hydr azi ne hydrochl oride 5
(3.90 g, 5.36 mol). The residue was purified by
silica gel chromatography. Eluting with 100 %
di chl oronet hane then increased polarity to 5 % aqueous
amoni a in 50 % et hanol / dichl oronethane furnished
t he desired conmpound as a |light brown gum (450 ng, 37%
yield).1H NVR (400.132 MHz, DMSO) d 2.1 (s, 6H), 2.7
(m 3H, 3.2 (m 3H, 3.85 (s, 2H), 6.90 (d, IH, 7.2
(m 2H), 10.6 (s, IH 53 . Mron, etc, J .
Het erocyclic Chem stry, 1992, 29(6), 1573-1576 Exanpl e
16 (I ,2)-
- (I -cyanocycl opropyl)-2-{[ 8- (net hyl sul fonyl)-1, 3,4, 5-t
etrahydro-2 Hpyrido [4, 3-6] indol-2-yl]
car bonyl } cycl ohexanecar boxani de Fol | ow ng Exanple 1,
but starting with
8- (nmet hyl sul fonyl)-2, 3,4,5-tetrahydro-|1 - pyrido]4, 3-
]indole (200 ng, 0.80 mmol) and heating the Pybop
reaction m xture at 60 OC overni ght furnished the
desired conpound as an off white solid (156 ng, 42 %
yield). M5 (+ve ESI) : 469 (M:tH)+ 1H NWVR (400. 132 Mz,
DMSO d 0.8-1.1 (m 2H), 1.3 (m 6H), 1.75 (m 4H),
2.4 (m IH, 2.7-3.0 (m 3H), 3.15 (m 3H), 3.85 (m
2H), 4.4-4.9 (m 2H), 7.45 (m IH), 7.55 (m IH), 8.1
(m IH), 865 (s, IH, 11.5 (s, IH)
8- (Met hyl sul fonyl)-1, 3,4,5-tetrahydro-2
H pyrido[ 4, 3-6]i ndol e was prepared in the foll ow ng
manner: - 4-(Met hyl sul phonyl ) phenyl hydrazi ne (1. 00 g,
5.37 nmol) was suspended in ethanol (30 nL). Water (3
drops) was added foll owed by 4-piperidone
dlhydrochlorlde (925 ng, 5.37 mmol) and acetic acid (

- oy e
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15

20

0.48 mmol ) was added to (li?,2i?)-
- (I -cyanocycl opropyl ) - 2- (6- hydr oxy- 2, 3, 4, 5-
W eqwabmpdr o-1 - pyri dof 4, 3- PCT/HU2008/000064
] i ndol e- 2- car bonyl ) cycl ohexanecar boxam de (131 ng,
0.32 mmol ) and potassium carbgnate (134 ng, 0.97 nmol)
in DVF (5 m) at 25 OC undeggints The resulting
solution was stirred at roomtenperature for 45 hours,
to yield after purification a creamsolid. (4.00 ng,
2.4 9%. M5 (+ve ESI) : 520(M+rH)+ 1 NWVR (400.13 Mz,
CDC13) d 1.05 -1.75 (8H, nm, 1.83-1.90 (4H, m, 2.61
1( Abprdcpss forthe ZefbvaR bif anide 1Bn82rc(n’22 tdquedus Hq@ids2cR8racterized
(2H, m, 3.40 and 4.38 (IH, 2 x m, 3.61-3.92 (IH m,

4 4
ARy o i a0 o g GO i one or
- | H, 9.13
nqgggﬁge{ag g@ulel[e?metglgargl catalyst E)r b.) vrs]/?th hydroge(n and cnz?talyst
(1 -cyanocycl opropyl)-2-(6-(2-(pyrrolidin-I-yl)ethoxy)-
2,3,4,5-tetrahydrol H pyrido [4, 3-6]
i ndol e- 2- car bonyl ) cycl ohexanecar boxam deFol | owi ng on

f o ( r r.ol & di ;-

2 d?l’(ﬁ%é?é‘ﬂk gie%zﬁgg i3 éIa‘fllﬁOP, &ﬁ&?é@é%g%agge 3, for alkali-soluble
( |’? 21 2)-N- (I - cyanocycl opr.opyl ) - 2-(6-hydroxy- 2,

niptels glurpinivrapdrang premmliess 4, 3-

] i ndol e- 2- car bonyl ) cycl ohexanecar boxam de (131 ny,

0.32 mmol ) and potassium carbonate (134 ng, 0.97 mol)

|n DMF (5 nL) at 25 OC under air. The resultlng

e o] r r..4 4 .
B P 488 b Erdtly | oORRHECRGIRLY fiy Bas BiK i€ applied as
3. (+ve ESI) : 504 (M+H)+ 1H NVR (400.13 Mz,
a&@m@uldelnw - 1.88 (13H, n), 1.90 - 1.92 (2H M,
2.01 - 2.05 (IH, m, 2.38 (IH t) 2.59 (IH, t), 2.71 -
2.82 (4H, n), 2.86 - 3.04 (4H, nm), 3.85 and 4.41 (IH,
2 xm, 3.87-3.89 (IH, n), 4.26 (2H, t), 4.73 - 4.77

4(%%';1:5?;?%3'_? I%e%rﬁgdolg %12‘}'11{["112 ﬁ@f&%erqsdéé'ﬁl( F}’l_%t n&e azide ion
Exanpl e 39 (|
contauyag bigyisd ksmllo@;m;edzby edditiopfray ingrganic Phgeet hoxy) - 2
,3,4,5-tetrahydrol H pyrido [4, 3-6]
i ndol e- 2- car bonyl ) cycl ohexanecar boxam de Fol | owi ng on
from Exanpl e 24, but starting wth

eridi.n- et hoxy),- 2, 3,4, 5- . . .
A il 88 Rt il o e T 1olA STz 08 i thasa i pppticd azide-
furnlshed the desired conmpound as a white solid (356
iomcortaiving bieid IvS allalnegstl) : 518 (MrH)+ 1 NWVR (400. 13
MHz, CDC13) d 0.86 - 1.21 (2H, m), 1.27 - 1.51 (6H,
m, 1.64-1.68 (5H, m, 1.72 - 1.89 (4H, m, 2.63-2.67
(8H n) 2.70 - 3.05 (3H, d), 3.55 and 4.45 (2 x IH

6mA pr@cg%s as %ef%secf liﬂcla:gn 1,6cl§érel(czt7Her(1)§2:fl| lfip Zﬁ,)ad' rlegmlxture of the
t), 9.90 - 9.96

alhaﬁ-s(oiulﬂ@lmeﬁal daﬁaletggla)mnimum)-n@kBl misture or ahydinwkhipkel alloy

yrido[ 4, 3-6]indole was prepared in the follow ng

: . - Butyl

16-152- ?bi peridin-1-yl)ethoxy)-3, 4-di hydro-| H pyrido[4,3
- 6] i ndol e- 2(5H) - carboxyl ate Tri-potassi um
ort hophosphate (1.92 g, 9.04 mmol ), tert-butyl
6-i odo- 3, 4-di hydro-1 Hpyrido[ 4, 3-

7] iAngabeesd (&Hlefined anyChiim {1cBArgctérbZzdminl )thand the reaction is
copper (1) iodide (0.430Qg, 2.26 nmol). were suspended in
;. fp r o€Xcess) and

séa cgﬁ élt?do{égkpr#%%lg%@g‘%% dqg'trlagl# I?ng argon
through the solution for 5 mnutes. The reaction was
heated to 150 OC for 1.5 hours in the m crowave
reactor and cooled to RT. This reaction was repeat
three t| nmes and the conbl ned crude react| on mxture

o r o o o ' R A
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cycl ohexanecar boxam de (11 7?,2i?)-
- (I -cyanocycl opropyl )-2-[(6-cyano-1|, 3,4, 5-tetrahydro-2
W0 pgowioaap7, 3- ]i ndol - 2- PCT/HU2008/000064
yl ) car bonyl ] cycl ohexanecar boxam de(li ?, 2i ?) -
- (I -cyanocycl opropyl)-2-[(9-ngt hyl -5, 7, 8, 9-tetrahydr o-
6 -pyrrolo[2,3- :4,5- ¢
di pyri di n-6-yl)carbonyl ] cycl ohexanecar boxam de
(1i?,2i7?)-
8- &4 pegeasscyt Idshinedyin) Claim 6l (ehergctaniigpd ig, 4haty dhe pzide-ion
hydro-2 -pyrido[4, 3- ]indol-2-yl]carbonyl}
cEAEINNE KGRI IR RILIS sdlutidn 2 ?) -
-(1- cyangcyclop?%%;l) 2-[( benzofuro[3,2-c]-1,2,3,4-
tetrahydropyr|dyl)carbonyl]cyclohexanecarboxanide
(Ii7 21 ?) -
I-cyanocyclopropyl - 2- {[6 (trifluoronethoxy)-I,
9. rog¢spcasalefinedgnrGlasn4, 3hzqra@dgrLZ@cyllpcﬁtadowpd}um hydromde is
cycl ohexanecar boxam de (11 7?,2i7?)-
%ﬁliedcﬁéﬂ%‘rgﬁﬂu@ﬂfa@éw )-2-[ (6-et hoxy-1, 3, 4, 5-t et r ahydr o-
pyri do[ ]i ndol -
yI)carbonyI]cycIohexanecarboxanide
(1'i?,2i?)-L/-(l-cyanocycl opropyl)-2-[ (5-net hoxycar bony
| met hyl -1, 3,4,5-tetrahydro-2 - pyrido[4, 3-
19 Adptoczssfla);mfhmdyiq il He xdrassartooxaed din that, the reaction is
(l'i?,2i?)-L/-(l-cyanocycl opropyl)-2-[(5-hydroxycarbony
czﬁr@i‘éﬂhbﬂht hindert @d&@ééxﬁ'&ﬁﬁb@}%re WhEred ﬁ&éro%en is formed during the
] 1 ndol - 2- yI)carbonyI]cyc ohexanecar boxamde
i ? - cyanocycl opropyl ) -2-[ (5-cycl opr opyl net
d%yﬂupogd& rahydro-2 - pyrido4, 3-
] i ndol - 2- yl)carbonyl]cyclohexanecarboxanide (1i?,217?)-
- (1 -cyanocycl opropyl ) -2-[ (5-net hoxyethyl -1, 3,4,5-tetra
hydro-2 -pyrido| 4, 3-

i ad I d
Dk v T e

t eI , &é%ﬁégﬁ%ﬁ%% Ah %@J;pgg%' pressYxré 5%8“3/& under hydrogen

(I cyanocycl opropyl ) - 2. {[6-(met hyl sul fonyl)-I,3,4,5-t
awhosphgh.0- 2 - pyrido[ 4, 3- ]indol -2-yl]carbonyl}
cycl ohexanecar boxam de
(1i?,2i?)-2-{[6-(benzyl oxy)-1, 3,4, 5-tetrahydro-2
-pyrido[4 3- ]indol -2-yl]carbonyl}-
(1 cyanocycl p opyl ) .cycl ohexanecar pboxam d
124 Apropess, a@ﬂf medyinola) b sisdActesiz ¢ 1Iﬁ’yﬁlﬂ%§¢y@ fiqgidycontaining
5-tetrahydro- 2 -pyrido[ 4, 3- ]indol -
nmidry [thamOomysy S off oveten e createdxatralligling bH?waih?dne or more alkali-
-(1- cyanocyclopropyl) 2-[(6-propoxy-|,3,4,5-tetrahydro

Sg@b @Q&n %ﬂa exanecarboxanlde

(I|9 2|9) L/ (1- cyanocyclopropyl) 2-{[ 6- (cyanonet hoxy)
l,3,4,5-tetrahydro-2H pyri doJ 4, 3-
]indol -2-yl]carbonyl} cycl ohexanecar boxam de
(1i?,217?)-
- (I -cyanocycl opropyl ) -2-(6-(2-(di met hyl am no) et hoxy) - 2
,3,4,5-tetrahydro-1 - pyrido[4, 3-
] i ndol e- 2- car bonyl ) cycl ohexanecar boxam de(li?, 2i ?)-L/-
(1-cyanocycl opropyl ) -2-(6-(2-norphol i noet hoxy)-2,3,4,5
-tetrahydro-l - pyridol4, 3-
] i ndol e- 2- car bonyl ) cycl ohexanecar boxam de (Ii?, 2i ?)-
(1 -cyanocycl opropyl )-2-(6-(2-(pyrrolidin-I-yl)ethoxy)
-2,3,4,5-tetrahydro-1 - pyrido[4, 3-
i

i ndol e- 2- car bonyl ) cycl ohexanecar boxam de (li?, 2i?)-
- (I -cyanocycl opropyl )-2-(6-(2-(piperidin-|-yl)ethoxy)-
2,3,4,5-tetrahydro-|1 - pyrido[4, 3-
] i ndol e- 2- car bonyl ) cycl ohexanecar boxam de
(1i?,21?)-L/-(I-cyanocycl opropyl)-2-[(5-nmet hanesul phon
yl-1,3,4,5-tetrahydro-2 - pyrldo[4 3-
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w@z@@mqmmz m, 7.19. (I H m, 7.82 (I H (I)chyﬁunpdmﬁmoosmooom

and 10 (] 2 ) UUO/ UUUUO4

T CLASS'F'C‘}_EE(‘%W%B‘:E%”%rOpyI) 2- [(9 fl'uoro-1, 3, 4, 5-t et r ahydr o-
pyrido[ 4, 3- b]indol- yI)carbonyI]
cycl ohexanecar boxanm de (I ,2 )-

According to Ir‘ﬂe(n;nong ya@m @leMfQJn& pFrCthy Lo}fﬁagonil &a%‘fw&'o%%l@' l 3 4 ) 5 -t et, r ahy d ro-

s, reLDs seArdAEdPY T 1 00[ 4, 3- D] 1 ndol - Z-yrjycar bonylj

Minimum doculdlatlon S HERea (Vaserad bR S SiH b b dabs Vo Tgnobex TPt € L, but
CO2F starting with a m xture of | -pyr|d0[43 ]|ndole 9-
‘ fluoro-2,3 45tetrahydro and |

hvdra

1 Documentation(s

hedfﬁ\)ar h(%ﬁlum cumeﬁtatlﬁméo the exte Tal such 8oct‘,r]nentstarle P]cludef che f% Bhed

reaction mxture at 60 0OC for 18 of hours f ur ni shed

aecnomcamalsiwwwawn@me muamw&h lhfFIa'RIe sﬁdaﬁi,agelahu %erﬁ’ﬂ)radi;a‘? Sbl(*gx'tegn(s) s
ur tiqQn with columm chromat ogr aphy 0 et hy
EPO- Inteé‘ggi,awg? a\chohexane) furni shed (1R 2R)-N-(1-
cyanocycl opr opyl ) - 2- [(9 fluoro-1,3,4,5- tetrahydro-2'
-pyrldo[4 3 ]|ndoI

. Al UUI1 UIICAG.IICL;G.I MU/\G.III UC Ao A yCI I UVV DUI 1 U
c. DOCUMENI’S&bNWER.EDTJ laE'F\#yEVAN;, H—ane—R-2R)

Cateqoy” | Gifer pfectogzl MBESFEPO BB PFE2F DT 1M0- |, 3, 4, 5- t ef r affyfocemne

LI T '

O-2 - PyT T uof 4,78 JIIIUUI-L-

X y US cairiaareso] AY(@ASHepeTER CRHTDDX GisdecTas a yel | ow fol id12

| ( 86) Q5mBebriiab 206D d)2000+02-25) |

) ebtunn- tydriaey A-aprpgR) - 2-[ (9-fluoro-1,3, 4, 5-t et rahyd

roouni Pyrliide[6R 3-chlupnnioNide yb) car bonyl ] :

cyelustmeRarldoas tﬂ@xam&ﬂleGI\/ng&X/e ESI) : 409 (M+H){+ 1H

leﬂl(nwoé, N3pesHs 2, Bved) 26-28,3-831 (m 2H), 1.3 [(m
Tumn, 551(Iﬁ1e541+%-312 4 (m - IH) 2.7-3.0 (m 3H)| 3.8

(7ﬁ1312'H),1141644 (nl__?H) 6.7 (m 'uH)H) (7|0,(2m) H) .

A - }Z_R; %}%8% , 5- tetrahy&r’@)Z
2 oI 2-yl)car bonyl ] _
c M5 (+ve ESI) : 409 (MtH)p 1H
N 2d0811(m2H) 1.3 (m
6 i rgl,me2730(m3H) 3.8
( “aihed 21-pan M. 6.8 Cm 05 (m|1H),
7c iH), 8.7 (s, IH) 11. o (s, IH) IH-pyrldo»
[ 4, 3-6] indol e-9-fluocro-2, 3,4, 5-tetrahydro and

| H pyrido [4, 3-6] indol e- -—/f—l—uoro 2,3,4,5- tetrahydro
used as a starti ng mat eri al was prepared as fol ows:

; p Pl I UI = LI- Ulic IIyUI UL.III Ul I U'U ol Y, 4. O 111D ) V\lc(§
Izl Further ckicu®en@ lary @il inttiq c@tnh@mojboxwo m_) @tserbate@@mdams) was

< Special catel He‘é&‘thed'db&rﬁeMsV‘“U by —S=ftooroptrenythydrazine

drochloride (4.04g, 24.8 miDRE HRd phiReqaleriie ficppiona fing date
| 4 soomene gt cevramn oy SRR e T or L diatneebeve et e mton
*E* -earlier docgriedt BVYETIdY 01 0Gthe iftatorBOM t € NP AdcderPor ARGiar YA BERimed invention

filing dat

"L documente&nrl n%!: Il\rg%oug?oﬁ pr %a:h H brb l € d t h rou qnm;\?e ﬁéﬁvﬂf dggﬁhgﬁﬁgrglgltnenqsllsd?gi:n“;lone ' |

hich h f
which is ot 19 5&%&@#{%@ Y Do Pf'P‘I'FUt es. Refv dotimafor pilSiar Fe@E@ETHERGEnvention

*0" document fe@rrmg Il ar15 Q.:Id;u»g use Jﬁﬁ)moﬁ H’S p ens | on V@gmeﬁmrgéﬂdt néolvg ﬁm t%%rsfﬁc;vzﬁgl:t—‘e .

ohermegnyper at ur e overni ght, cool ed tPEIGSUBE@EFHn febgebvious to a person silled
*P* document Eublls pﬁor to 4 emﬁe Ttl%nal filin e but’ :

later thanfih€ @ibity batbldkime ered and washeck: mcmnbmeetnmﬂlsan(eﬁazeﬁnam.ﬁo

" { Date of the actﬂledn]pleudribﬁheInfé‘r%idﬁéﬂéé‘ar&‘vab L dKSII TP Toke of Yrhhiirtg bf lhk IF:%&IHIEI)S@H“M’%
basic with 2M aqueous sodi um hydroxi de and the

22 nagudtt bogg precipitate filtered of f6/a0dz20m8shed with

noff

‘—'—-_\Aai_ex_i-o_aﬁ_om.ed_u;e—d-ea-ped—c.ompmmds—as_a
Name and mai d ting of a m A"FEHF | somers
| vg&l"fei"”‘%"“"’ﬁ g%gﬂéa?é"“““g hydr opyri do[ 4, 3- B i ndol e:

Tah‘ it 8% 033“‘@’ a51erqht 1 ahydr opyr i diqjzanska] Agulieseka

/

(30700 (1 6 g 37 %_)q_e_Ld_q_J:h_e_]mrc\Anrn :
Fom POTISAR10 (el AR by col urm chr omat ogr aphy and t he .mi xt ur e

was used directly in the next step. Exanple 11 (Pagezl of 2
)-L- (I cyanocyclopropyl) 2 [(8 |sopropyl-l 3 4,5-tetra
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Il(aﬁon No

wotdhooodad6 (d, 2H), 8.64 (s, 10. 94 ($o1/hiBCTAY2008/000064

6- Benzvlaoxv-2 3 4 §. tptrahvdrn

[AAVATIVI IR VAV V)

C(Continuatiqn). ,DACPHIENTS FONSIDETED IORRRELEVANT \\as prepared in the

hnn7v|nvu

ReII to claim No.

Category* énQ.Ln QWM WREMABT, wherk prigfal e REMPRGRN ) - hydr azi ne
‘ a-m-u-ne—%ﬁg_g,_z&_e_mmq_pa;-u-a

A dltﬁssalmdzemcmmshmrmbmrtns] i ALY 15 nL) was]
- | taol estobbPaeed @Q@98ATH-qo30l uti on of the sodi um |

( 200umrg.1, 30in@s W8, B4+37 6at63 (10 nl) was added
dmﬂpWhSe. The reaction was stirred at the sane {
for 30 min; when tra—ehloride (16.9 g, 75.0 Mo
A . hmrQWOQQ%AaMWRg&mQﬁgHWE)S added dropwi se ag;i

o ke8pianyaret97¢ L 1974c01-BRe reacti on was stored

ovdeninge dagumert f ri dge. The aqueous was decant ¢
. | the resultln Iack’br1 un1and triturated witl
1A N%éi Léa%éﬁtﬁé bther: hexane 1:2 (50
o éﬁ? 1OM NaOH (aq) W th ext
' | EQ?qacted into ether (2 x 100 nli).

A % 8r§HI‘ﬁﬁ % 48 é‘ﬁﬁc"%dh water (1
@rloh

give a brown oil

§tan |ng 529 84% . Material
use crude w thout _furt her purlflcatlon NVR. (4
MHz, DMSO) 6 3.95 (s, 2H), 5.09 (s, 2H), 5.96 (
6.58 (t, IH, 6.79 - 6.90 (m 2H), 7.04 (d, IH
- 7.36 (m IH, 7.40 (t, 2H), 7.49 (d, -
2H) . 6- Benzyl oxy- 2, 3, 4, 5-tetrahydr o-
H pyrido[ 4, 3-6]i ndol e. HO The
(2- benzyl oxyphenyl ) - hydrazi ne (3.39 g, 15.8 mmol
4- pi peri done hydrochloride (2.15 g, 15.8 nmol) -
et hanol (30 nlL) were heated to reflux for 45mn
AM HA in dioxane ( 1.0M 6 nL) was added and h{
continued. After 30m n a heavy precipitate had f
The reaction was cooled in an ice bath and the.
was filtered, washed with a little cold isoprop
al cohol then ether (c.f. 5 nL) before drying to
2.61g 52. 5% white solid. 1 NWR (400.132 Mz, DM
3.01 (t, 2H), 3.40 - 3.49 (m 2H), 4.27 (s, 2H),
(s, 2H), 6.78 (d, IH), 6.92 (t, IH, 7.31 - 7. 3§
IH, 7.42 (t, 3H), 7.56 (d, 2H), 9.34 (s, 2H)
(s, I'H (2-Benzyl oxyphenyl)-hydrazi ne. The :
.2-benzyl oxyaniline (4.99 g, 25.0 mmol) partially
di ssol ved in cone hydrochloric acid (15 nL) was
to less than O oC and a sol ution of the sodium i
(2.07 g, 30.0 nmmol) in water (10 nmL) was added
dropwi se. The reaction was stirred at the sane f{
for 30 min, when tin chloride (16.9 g, 75.0 mmo
hydrochloric acid (10 nL) was added dropw se ag{
‘keeping tenp ca 0 OC. The reaction was stored

the resulting black oily gumand triturated wt

before neutralising with 10M NaOH (aq) with ext
cooling and extracted into ether (2 x 100 nli).

dri ed evaporated to give a brown oil whichcryst

', d 3.95 (s, 2H),- 5.09 (s, 2H), 5.96 (s, IH, 6.5
IH), 6.79 - 6.90 (m 2%0,,7.04 (d, IH, 7.29 -
(m IH, 7.40 (t, 2H), 7.49 (d, 2H). Exanple 33
(LLf 2/f)-

cooj-q¢

Nitrite

enp
) in

hi n 1-12

pbd of f
 -saf
nL)1—12
br nal

The

D0 )
i €12
Wwas

D0. 132

$, IH,

7.29

) and
n

The
pat i ng
or ned.
5ol i d

gi ve
50) d
5.27
B (m

11. 22

cool ed
nitrite

enp
) in
in

overnight in the fridge. The agueous was decant ¢d off

sat

NaCl (cf. 50 nL) and then ether: hexane 1:2 (50(nlL)

r nal
he

conbi ned ether |ayers were washed with water (100 ni)

I'lised

on standing (4.52g, 84% . Material was used crude
W t hout further purification. NVR (400.132 M4z, [DMSO)

(t,
. 36

F““m”“”ﬂf“@ﬁ”@?ﬁﬁﬁﬁ?@ﬁ8ﬁ¥opyI) 2-[ (6-hydroxy-1, 3, 4,'5-t et r ahydr

0-2 H pyrido[4,3- b ]indol-2- yI)carbonyI]
cyclohexanecarboxan1de The ( | | 2|
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