are i

g" Boposed (Hoyer et al .

YCLI C COVPOUNDS The present invention is concerned with new

@ al conpounds, their preparation, pharmaceutical formulations
@ ning themand their use in nmedicine, particularly the prophylaxis and

grent of migraine. Receptors which nediate the actions of

B oxytryptam.ne (5-HT) have been identified in mammals in both the

Currently, as many as seven 5-HT receptor classes

Pharnmacol . Rev., 46, 157-203 1994), although
BETERQCY COMPOBNDS | ' and 5- HT[err]

LASEY:LE

e cl asses nodAERAFE

';V- abl i shed physi ol ogi cal roles. European Patent Specification 0313397
¥ bes a class of .5-HT agoni%s .V)Qi ch aﬁt Sel ect | velé t.a gart i.cul ar
be The PESSERY SFVTUOR 4% fOTFeragt Yt DEP &8¢ EPREPOHTLS et PESPREBUOR: ( he

e pRaricenticadi fomhuleidi tomaising nthehi add shefreusec tin inedigine)i partibubariyt thes type

(@]

dceptor .1s Indicated. . For. exanple, the receptor in question nediates
i 98P %?ﬁ%ﬂrawgﬁqgfmﬁ &8%onstriction and inhibition of pl asma
@ n extravasation into the dura mater evoked by activation of the Vth

et

bR BPRlos” B melle STRANES b AT0Rhgfpudlich IR 1FL) SRR RERNICR, "

di nmetmels indotivthe periphenydind sthe drain. o [Cussenily | 25, manyyasapeven SaHT oreerptaron

| apiadegiirk hraftided (HB 2 G N PRslaYolC REK €46 1572081 RI0LAY) althbdihl &y Be t he

[casssts Rormnatehs-HRiq ST, TS i BeflBfave eShaishi PUYSPIGBEH GHiP

B i%urggegﬁa _PHt[elﬁtr rsbeéiﬂmilah 00313367 td“e@crmegea lcpds@r éfe§-HD @gmst esl Whiih' at_:tt :

| SCI 0S£eS, a ass oundas avl n XC I on aCLl | VIl a
D LAREr e R aRRnIa skt of - ETS VRO am ey PlleetvE s 1980 Fosl e
dothe nrpatridne of clinicglesonditions endbich tahselectinp agonds forthis cypeaof seceped isl f or

1 rnERRE, SPTLRRN, OO, (SRR pOBe RO RGN SRt ERRR R .

i{nafaseqonstgitiéon andl inhibition|of plasme pyotain extravpsationcinto thduramater evekedbyen

\Y; c c &Hﬁglz Welg! : [ r
o%%@&b%fﬁ%ogtkdﬂﬁﬁe e e%%gér?y %[cg?#?u%ga gst?g)a{ag% nt:ﬁgr%?ﬁ(rg %a,nal SO
aySPECificAtion 1are (theyetors bwﬁmél Imiegreatment A propidgeniof copdiHons wherslR and
ertheseDadtiong yare r188iPABE1 Bire ex2ipld, NRidrking) S B SonidRidnOhssbeiakdPHith. anbihe

(@]

unds al so ,di spl ay. parti al nis t the S5HT[.err cept or .and, t hus

v aticuy-SPle i Riaton 3FHHEn S B craiel YeSEURG.  BR SRt of it

t ahe aghpei ofithe earlier application that the target tissue may be any tissue wherein action is
mediated by 5-HT receptors of the type referred to above.

EP-A-0486666 discloses a class of compounds having exceptional activity at the 5-HT{

receptor mentioned above and excellent absorption following oral dosing. These properties
render the compounds particularly useful for certain medical applications, notably the .
prophylaxis and treatment of migraine, cluster headache and headache associated with vascular
disorders, hereinafter referred to collectively as "migraine”,

There has now been discovered a class of compounds which not only demonstrate improved
metabolic stability and the necessary SHT} receptor agonism, but also display a potentially
selective inhibition of neurogenic inflammation and the nerve pathways responsible for the
transmission of head pain. The compounds also display partial agonism at the SHT{ receptor
and thus may have reduced side effects compared to previously known SHT{ receptor
agonists.
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2 Thus, according to a first aspect of the presentPCFWB& o:‘ ;j?‘- S
pI’OVI ded a- corrpound of formula (I):

[err]. . wherein R and R err] are each independently hy o or
CJarr] alkyl or Rand Rerr] are I#nked to form an azetidine rigf B Alis
Cerr] cycloalkyl or CJerr] alkyl-Cferr] cycloal kyl; nis an int ¥ of
fromO to 3; Wis a five or six nenbered ring containing from1

pur ,

het ero atons i ndependently sel ected from nitrogen, oxygen, and sul{
said ring being optionally substituted by one or nore subst it uent SE
i ndep&hupaciordisgitect Soit fispent 6f therjresehk inventichethere is yardddéd g |compavtog i
sul ph@ﬁé{1 O);.-md optionally said ring is fused to a phenyl ring; or
aryl aryI aryl oxy or t hi ophenexy group containing from 1 xﬁ i
carbon atons sai d group bei ng gp{j onal % substituted by one or noreg

substituents independently set’ect o Clerr] al kyl, phenyl, am no "“ é‘}"‘“" subs
nmono- or di- (ferr] alkylam np, ' eteroaryl group containing s} o
l1to 4 heterog&om; i ndepend bel egyed from nitrQgen, oxygen and cioalkyl, ‘
sul phur; or Wi \(‘ﬁgg 5 e 2rr]Rlerr] -NME(O R err]Rerr] (grpsozNR‘
-C(ONHR err]Rerr] En n Rlerr] and BLerr] are independently sel ecl &g
from hydrogen, (ferr] alkyl optionally §sti t ut ed by an aryl group o
C err] al koxy; and salts, solvates and S ﬁol ogi cally functional Pafdcularlysu
derivatives thereof; W t h the proviso th ai d conpound is not Rl are
3- [ ci whérely, N- di net hyl ami no) cycl obut an-3-yl1]-5-(1, 2, 4-tri azol - 1- yI met hyli§a® |
i ndole or Als C3.6 CY©
3-[trans-1- N N- di et hyl am no) cycl obut an-3-yl]-5-(1, 2,4-triazol - 1-yl met h;}'ils;ﬂintegel
H i ndBlaed R1 @emdunﬂep&nﬂeﬁtbrrhydme(lloy G/yaca&:jhomklasdq]em]hukyd;tmﬁjmmn arg’” |
parti gukahl ¥ngui t abl e, W is a five 0
) y : fom nitroge
A is C3_g cycloalkyl or Cy.3 alkyl-C3.g cycloalkyl; . |
.. substituents
n is an integer of from 0 to 3; donal
W is a five or six membered ring containing from 1 to 3 hetero atoms independently selected and o? (
a
from nitrogen, oxygen, and sulphur, said ring being optionally substituted by one or more orw;jts sg:l
substituents independently selected from Cy_4 alkyl, C3.g cycloalkyl, carbonyl or sulphonyl and §
and optionally said ring is fused to a phenyl ring; or W is an aryl, heteroaryl, aryloxy or | ot the pr
thiophenoxy group containing from 1 to 8 carbon atoms said group being optionally !w“h_t TEN
substituted by one or more substituents independently selected from C1.4 alkyl, phenyl, amino 33
or mono- or di- C)_4 alkylamino, and said heteroaryl group containing from 1 to 4 or .
heteroatoms independently selected from nitrogen, oxygen and sulphur; or W is a group - 3-{trans
SO,NRSR7 -NHC(O)RSR or -C(O)NHRER7 wherein R6 and R7 are independently selected :
. {
from hydrogen, Cj.4 alkyl optionally substituted by an ary! group or Cj.4 alkoxy; : Compoun.
| compoun
and salts, solvates and physiologicafly functional derivatives thereof; )
Accordin

with the proviso that said compound is not
3-[cis-1-N,N-dimethylamino)cyclobutan-3-y(]-5-(1,2,4-triazol-1-ylmethyl)-H-indole
or
3-[trans-1-N,N-dimethylamino)cyclobutan-3-yl]-5-(1,2,4-triazol-1-ylmethyl)-H-indole

Compounds of formula (I) wherein A is C3_g cycloalkyl are particularly suitable.

Preferably, R and R! are each independently hydrogen or Cj_4 alkyl.




erably, R and Rl err] are each independently hydrogeTore-Clerr | glﬂqal 19

In suitable conpounds of Fornula (1) Wis a five or six“nenbeted” s
containing froml1l to 3 hetro atons independently selected from

ogen, oxygen and sul phur, said ring being optionally substituted by

lor nore substituents indepenaently selected fromderr] alkyl, Cerr]

@ | cycl oal kyl, carbonyl or sul phonyl and optionally said ring is fused to

@enyl ring; or Wis a group SOerr]NRerr]R err] wherein R err] and

ir] are independently hydrogen or Cferr] alkyl. particularly suitable

ounds of forrmula (1) include those wherein: R and R err] are each

pendently hydrogen or CJerr] alkyl; Ais (err] cycloalkyl; n is an

! gﬁaittabre cbmpuuﬁds_tdfmrmulg\/(l)?ﬂas i ﬁveofgiﬁﬁwabmt@%nwﬁ% S8Rt PidY gg from1
e 3, oI penden selecte rom ni en, . pxygep .an

sulfokt? ,a%srg?c T Fn%deggfﬁg{éﬁtﬁgi% | FFO&S Ty P8 @'B‘Plfk‘{pgﬁ% %‘l“?r%‘ge eing

s ulfs gptienaliy substitutesiinetierdr ors slibstituedtsfindeperdently Sel&tdd]?ﬂ'om are4 E.lkyl(;%gl oial kyl,

cals t] Sai d-r} | S sed.to a.phenyl ring;
Loy, iﬁ%f%%?%%“ﬁ& B Ry YR bl i blgL s RS e o T

i nd@ey d® edre jindgpendently kyddogealot €15palleddt es and

vWhesgia
cally functional derivatives thereof; with the proviso that

d t .
§ Ferticyla W@hﬁ%@&?%oﬁ&wa @hinelude thosa whegein:, 2, 4-tri azol - 1-yl met hyl ) - H

ddin@ ROrar8 edchrindependenily Mdtbgaatdnydaimhmey) cycl obut an- 3-yl ] - 5- (

, £ A-ri azolg— iy met hyl 1)w-l—l-ieﬁdol e1 Jmg:loﬂglzpounds of formula (1) wherein Ais
4 rArIf 575%? *cycl oal kyl are particularly suitable, with conpounds

4 nés an ilteger offfeorn @ taeY;cl oal kyl being preferred. Accordingly, in a second

§9PEs ol R B BERRIbERY AL BRaRERASIES B £ RIBR HEm indeptdBihdy (idkéd
from nitrogen, oxygen and sulphur, said ring being optionally substituted by one or more
substituents independently selected from Cy.4 alkyl, C3_g cycloalkyl, carbony! or sulphonyl
and optionally said ring is fused to a phenyl ring;

or W is 2 group SO,NROR7 wherein R and R7 are independently hydrogen or C1_4 alkyl;

and salts solvates and physiologically functional derivatives thereof:

.§ with the proviso that said compounds are not
3-{cis-1-(N,N-dimethylamino)cyclobutan-3-yl]-5-(1,2,4-triazol-1-ylmethyl)-H-indole
for
3-[§rans-1-('N,N-dimethylmnino)cyclobutan—3-yl]—5-(1,2,4-triazol-1-yImethyl)-H-indole

Q2

ompounds of formula (I) wherein A is C3 or C4 cycloalkyl are particularly suitable, with
compounds wherein A is C4 cycloalkyl being preferred.

Accordingly, in a second aspect the present invention provides a compound of formula (Ta):




m——

4 . .Jerr] wherein Ra and Ra[err] are each |rfo%ye$|§
hydrogen or Clerr] alkyl; nis an integer of fromO to3; Wais a fI§s
si x nenber.ed ring containing from1l to 3 hetero atons i ndependent|
sel &cted fromnitrogen, oxygen and syl phur, said ring being option
substituted by one or nore substituents independently selected from

al kyl, Cerr] cycloal kyl, carbonyl or sul phonyl and optionally said S
fused to a phenyl ring, or WA is a group SOerr]NRerr]R err] where

Rlerr] and R err] are independently hédrogen or CJerr] alkyl; and ,

sol vates and physiologically fynction derivatives thereof; W th —
provi so that said conpound .8 n® N
3-[cis-1-(N, I%vdi met hyl am noj put an-R-yl]1-5-(1,2,4-triazol-1-yl met-hil)-H
-indol e or a g N\

3-[t -1- (N, N- dy | apit
-H!i:]gglse (Winfgreg}?a( )
groups (i), (ii), (iii), (iv),
Y [err]

Xornmula (la) includes the follow

(vii), (viii) or (ix):

(v),

wherein

Ra and Ral are each independently hydrogen or Cj_4 alkyl;

n is an integer of from 0 to3;

Wa is a five or six membered ring containing from 1 to 3 hetero atoms independently selected
from nitrogen, oxygen and sulphur, said ring being optionally substituted by one or more
substituents independently selected from Ci.4 alkyl, C3_g cycloalkyl, carbonyl or sulphonyt wherein ]
and optionally said ring is fused to a phenyl ring, or Wa is a group SOZNR8R9 wherein RS and RS is hye

R are independently hydrogen or C_4 alkyt; Eis-C=
FisNW
and salts, solvates and physiologically functional derivatives thereof: Xis-O-
Y is OX
with the proviso that said compound is not Zis -N
3-[cis~1-(N,N-dimethylamino)cyclobutan-3-yi}-5-(1,2,4-triazol-1-ylmethyl)-H-indole

or
3-{trans-1-(N,N-dimethylamino)cyclobutan-3-yl}-5-(1,2,4-triazol-1-ylmethyl)-H-indole

W in formula (I) or Wa in formula (Ia) includes the following groups (i), (ii), (iii), (iv), (v),
(vi), (vii), (viii} or (ix):

Y
NRZ X
X R2N




~ wherein Rerr], errPﬂTd@”ﬁ&/]ﬁ&ﬂefh
1 ‘gen or CJerr] alkyl; Rerr] is hydrogen or NR[err]R[err] wherein

¥] .and Rlerr] are hydrogen or Cferr] alkyl; Eis -C=or N F is N when

. -C= or Fis C when Eis N sXis -O, -S-, -NH or -CHerr]-; Yis

en or sulphur; Zis -NH or -S-; and Bis (Jerr] cycloal kyl and the

Al centre * in formula (i) or (ii) isinits (S) or (R formor is a

Lire thereof in any proportions; Suitably Xis -O. Further suitable

fas Wor WA are those in which Y is oxygen. Preferred groups Wand Wa

ar @@Phose of—fe lae (i) and (ii). A__ri@rtrcul arg! grred group Wor W
is @nat of / (i) wherein X i O—\YIS oxy nar\ 2R(err] is
hydgogen. i/

RS \N E~_

n
N— 7 (vi)

(vn) (Vlll) (iX)

wherein R2, R3, and R4, are hydrogen or Cj_4 alkyl;

RS is hydrogen or NRIOR11, wherein R10 and R11 are hydrogen or Cy_4 alkyl;

Eis-C=orN; :

|Fis N when Eis-C=or Fis=C- when Eis N; ?
X is -O-, -8-, -NH- or -CH»-;

. Y is oxygen or sulphur;

' Zis -NH- or ~S-; and

B is C3.g cycloalkyl and the chiral centre * in formula (i) or (if) is in its (S) or (R) form oris a

mixture thereof in any proportions; '

Suitably X is -O-. Further suitable groups W or Wa are those in which Y is oxygen.
| Preferred groups W and Wa are those of formulae (i) and (ii). A particularly preferred group
§ W or Wa is that of formula (i) wherein X is -O-, Y is oxygen and R2 is hydrogen.

f # Examples of preferred compounds of the invention include:-

4-{3-(trans-3-aminocyclobutyl)-1H-indol-5-ylmethyl]}-(4S)oxazolidin-2-one.
4-[3-(trans-3-aminocyclobutyl)- 1H-indol-5-yimethyi]-(4S)oxazolidin-2-one acetate.
4-[3-(cis-3-aminocyclobutyl)- | H-indol-5-ylmethyl]-(4S)oxazolidin-2-one acetate.
4-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-ylmethyl]-(4S)oxazolidin-2-one,



Tian Tk

Exanpl es of preferred conpounds of the invention incl el L35 ”

4-f3-(trans-3-am nocycl obutyl)-1H-indol -5-yl met hyl ] - (4S) oxazol i di‘is¥- one

4-[ 3- (trans-3-am nocycl obutyl)-1Hi ndol -5-yl met hyl ] - (4S) oxazol i di ni§l- one
acetate. - 6 C
4-13-(cis-3-am nocycl obutyl )-1H i ndol - 5-yl net hyl ] - (4S) oxazol i di n- 23

acet at e.

4-[ 3- (trans- 3-di met hyl am nocycl obut yl ) - 1H i ndol - 5-yl net hyl ] - (4S) ox§

2-one. 6 B

5- (5, 5- gi(ystdistieliry)-3- P2 { Birbn e N dirfet Bl 4HhbOYCRBLHHONERABUEY | ) - 1H i ndoliQl gearly have 2 p!
nggnﬁgg&g}@%ﬁ iziofli 24 diofk O"® W compounds of

3 izl 33¢{er@r(iraBs-didireethylamivionywiobutydl L H idol-SkylJettiyt)imidazo it Bt idngi daf ohyidnnbﬁemic;i pt
, 4-di ORg4 12 " IHLindal S . . ‘ : .

3 (2-[ 3§§t:£[§n ¥ A P R R b S fimethylimidazolidi-fdy y 4 ni‘i&{%%ilig;
i din-2, : i one. j

2-{2-( 32({'31[3;(_3__%% 5RA lﬁﬁhﬁ% th Q%bﬁg@tm 'domlﬂfﬂ%%f}égﬁqaﬁﬁwl } pht hal ar§i geermediates f
3-{2-(3: - 3-d] net I tyl)-1H =b- thyl }- 3- - .

az gs pi( r 6%%3?@&%%%&%3%@%5 jngI-S-;llefhyl}j3' yiretvi] 1 therapeutic, for
N- et hy hzakgird[5 /50 ftecand i@ Hianb.am nocycl obut yl ) - 1H-i ndol - 5-yl ] met hanesul phona

o 5. (« Nemeh-rmas g me o wiatys): Viadek SrollmehnemighopaidRy ox o ACERTEnE 10 &

2-one. 4-3 -(trans~3-dimethylaminocyclobtlltyl)-1H-}ndol-s-yhnethjil]-?R)?xazoﬁdifl-%one. . (D) or (Iz) or &
4-3- (t - 3 dj ' AH | -5 - 3- met 5

oxavol | Aailsr AR DG B nkor SRR 3 el 1 - 3 ot VI ke for us
5, 5- di nexazglidid-2f@he( t r ans- 3- di et hyl ami nocycl obut yl ) -1 Hi ndol - 5- example, as 2
yl met hy& ki s, 0808 rfi sk 3 Aditle B Gmi -1H-indol-5- hylaxis an
3-[3-(t%’§r§sﬁ’fl gﬁﬁ%nﬁ %lgigy pminacydobup-IERdolS- | ot hyi 11 mi dazol i Bifn2 4 \
- di one. yimethyl]imidazolidin-2,4-dione. compounds ot

5- [ 3- (15,205t BRI RYEWEHPH E o i e s TRy Wl esz 0 | i - 2- one

- 3- (v Hrbansd-daetylaminorselpbutgiEndgh Srelmegfloxsrolidiact-ome y | et hy| ] | The amount ¢
(4S) ox M@-(Maﬁdiﬁﬁﬁxylgminocyclobut-I_yfmethyl)-I_H-indol-S-yImethyl%- i r_equxred to act
ghg?,-(t@g%sia%h%_aygngm nocycl obutyl)-I'Hindol -5-yl met hyl | - (4S) oxazol |. dép?éi,ﬁé comp:
4- [ 3- ( t4-Ehérmsch-methylaminvicydobutyp bHipdql-S- HeethyH4S)oxhzotidin? bnd- et hy| ( 4Rgipient. Al
0xazol | 19N sfandNdimethylamitidel By R YRARAOS WiehGiiky' ) - 11 ndol - Sol to Smg

acetam de. , und of
4- [ 3- ( 9xezddidin-AemBy | ani nocycl obut yl - 1H i ndol - 5yl met hyl ] - (4S) oxazol i di nSSERARRC O

oot g G, o

N- benzyt-i33 Sirecthylaminaeyalabun- Bipolonimethyll-(49prazelidin-2yoneacet ani de.
5-phenoxy-3-(trans-3-aminocyclobutyl)-1H-indole. in multiples !
5-phenoxy-3-(trans-3-dimethylaminocyclobutyl)- 1H-indole. ‘ 0.15mg/kg an
N-benzyl-3~(trans-3-dimethylaminocyclobutyl)- 1H-indol-5-yl acetamide. kilogram per
5-N-benzylcarboxamido-3-(trans-3-dimethylaminocyclobutyl)- 1H-indole. | 10mg/ml.
3-methyl-5-[3-(trans-3-dimethylaminocyclobutyl)indol-5-y1]-1,2,4-oxadiazole.
3-methyl-5-{3-(trans-3-dimethylaminocyclobutyl)indol-5-ylmethyl]-1,2,4-oxadiazole. § When the act
3-methyl-5-[3-trans-3-dimethylaminocyclobutyl)indol-5-ylmethyl]-1,2,4-triazole. f on the cation

(8)-2+(5~(2-Oxo-4-oxazolidinylmethyl)-1H-indol-3-yl)cyclopropylamine.
5-carboxamido-3-(trans-3-dimethylaminocyclobutyl)-1H-indole. Hereinafter 1
physiological
Physiologically acceptable salts are particularly suitable for medical applications because of

their greater aqueous solubility relative to the parent, ie basic, compounds. Such salts must



enzyl car boxam do- 3- (trans- 3-di net hyl am nocycl obut prTfm-a ﬁdglle.u 0 ] 4 2
8 hyl - 5- [ 3- (trans- 3-di net hyl am nocycl obutyl )i ndol -5-yl]-1, 2, 4- oxadi azol e

:;f hyl = 5-[ 3- (trans- 3- di met hyl ani Aocycl obutyl )i ndol -5-yl nethyl ] - 1, 2, 4- oxad
i c.
hyl - 5-[ 3-trans- 3- di net hyl am nocycl obutyl )i ndol -5-yl nethyl]-1,2,4-triaz

S8 - (5- ( 2- Oxo- 4- oxazol i di nyl net hyl ) - 1H-i ndol - cycl opropyl anj ne.
hizacihaye-aphysiplegically aticepsatly arian. nSchxﬂls'Sl?bgm mwdptnble salts of the

ég@gétﬁﬁk' o 36 gﬂéﬁm SRatibe 1ﬂ61§dé)3cﬁ6§eCH&Wehy &aﬂ ‘? JRgiccal

: ons lee their grea er aqueous. sol ub fe atlve to t he
T thydfP'@'OB’é%l OSRhGHE JuHigs Maksige FImaRicy Gitrik, §lphuric, lactic, or tartaricacid. The ear | y
a}ud@ﬁm ldogilerild wta@f@pmbﬁledﬁ refiredStor tnddlical pimpakeal ogdlafdvihg a
accg tablf It.s of the @ rrg‘rciunds o E‘P 81% resent enllon |ncI ude hose

& aot-P y&fﬂ ogically - accrptable - figR | e offPe B P higysation l eic,
W iitermediates dfor thel preparation bﬁphysmloglcallyaacbq:tabtke aﬂtsdand]‘drefos uxsenm ama- and
L'éh%gapgﬂé?rwa ) r&%ﬁ{&%o%eferred for nedical purposes. Salts

. non- physi ot oyr y acceptable anion are within the scope of the
i nv@nti on as useful internediates for the preparation of physiologically

i:‘ tA%Ur&n gab fastm?d‘%@ét dfhe dt ThvaR¥lon, Eﬂb?é ﬁﬁﬁb’&x&&i a bGh &iﬁﬂrﬁi"f&mdlef‘ vitro

Accord to a rd aspect rese nventlon there is
§i dear Elak efp phypl wcarllaraﬁmpaabm tg ol (@ta)orcnhyaolg gﬁl fdermalivept abl e
! :h%féof%zeuseoas @hu&hﬁéugelfgehdr Bépédlﬂtféﬂy @@%I "SAHT l{ﬁc&" Y&oeptdR dghist, or USe as

a tBerapeutic agent. i,cal | i ke" (ecepto Qni st, for

C
P {9 RRERRtiner of cf o BRDAY o nPUREIN GRBEHIEionD Jah
i nfl apfrasphylmis bud trestmentopfimigrathe Asdndicated, Moweve | taﬂﬂg@ roagdns .for\thel mdseﬁat ed,

oo P B0 beCAR e Bl S wRBRS SLBEbrod b 0t ot
gound of formula (I) or (la), or a salt or solvate thereof, which is

| ' nb
of T LEEruBuRel XSl BRI oL B bbb BBRRE MR L1 00
t he rréeawsedo‘qo a&hawmﬂ@tiearqddﬁo ogisel effiet will cdepandron 2 murplep oF Bactasspych agdkee f or
theftg &'ﬁﬂ%bp@ﬁndn e aus@%mdaeit X RRR&dded the thiddsidT atdﬁﬁmg@a&ab(an@ ind 0 5ny

per ki Io g t doses ‘contain fromid, t

gl WAL ﬂf $°ss for(til yreatmgrt Qflingaine may hosPREed oy e jcfman% may
conaO 01 fto Simg pbpkﬁmnebqumghty anhm ﬁussé m |¢bntuih tfrgﬁﬂﬁetof @ocomag afins sgch
as tla ntain.from uch unit.doses may be
i opad o ERH 5L E SRitilc, holics SorchipoRom AR foftRin £88 Lo cor

An  ignitnay exmborallyl edministrble einit xivee fartutations sich s tabiets angapstled inaycobtaitbny/ kg
and V‘Eb‘&zq tb%Bom8! 'SHcPEniPEilef il 5E E8nARtdl ba¥ HThGH tidles’s B Lp2ARH &0 0. 15my
in multiples thereof An intravenous dose may be expected to lie in the range 0.01 to
0.15mg/kg and would typically be administered as an infusion of from 0.0003 to 0.15mg per

d kilogram per minute. Infusion solutions suitable for this purpose may contain from 0.01 to

10mg/ml.

-
-

When the active compound is a salt or solvate of a compound of formula (I) the dose is based
on the cation (for salts) or the unsolvated compound.

Hereinafter references to "compound(s) of formula (I) or (Ia)" will be understood to include
Physiologically acceptable salts and solvates thereof.
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ki | ogram per mnute. Infusion solutions suitable for this purpose’{
contain from0.01 to 10ng/mM . Wen the active conpound is a salt ‘
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Formulations suitable for oral administration may be provided as discrete units, such as tablets, Aqueou
capsules, cachets, or lozenges, each containing a predetermined amount of the active compou
compound; as powders or granules; as solutions or suspensions in aqueous or non-aqueous solution
liquids; or as oil-in-water or water-in-oil emulsions.

Thus, ¢
Formulations suitable for sublingual or buccal administration include lozenges comprising the compo!
active compound and, typically, a flavoured base, such as sugar and acacia or tragacanth, and treatm
pastilles comprising the active compound in an inert base, such as gelatin and glycerin or .. examp

sucrose and acacia.
Accor
clinice
agoni
of a
physt

Formulations suitable for parenteral administration typically comprise sterile aqueous solutions
containing a predetermined concentration of the active compound; the solution is preferably
isotonic with the blood of the intended recipient. Although such solutions are preferably
administered intravenously, they may also be administered by subcutaneous or intramuscular
injection.
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binder, lubricant, inert diluent, or surface active dispersing agent, or by moulding an intimate

mixture of powdered active ingredient and inert liquid diluent.

Aqueous solutions for parenteral administration are typically prepared by dissolving the active
compound in sufficient water to give the desired concentration and then rendering the resulting
solution sterile and isotonic.

Thus, according to a fifth aspect of the present invention, there is provided the use of a
§ compound of formula (I) or (Ia} in the preparation of a medicament for the prophylaxis or
§ treatment of a clinical condition for which a "5-HTj-like" receptor agonist is indicated, for

§ example, migraine.

B According to a sixth aspect, there is provided a method for the prophylaxis or treatment of a
| clinical condition in a mammal, for example, a human, for which a "S-HT _-like" receptor
agonist is indicated, for example, migraine, which comprises the administration to said mammal
Al of a therapeutically effective amount of a compound of formula (I) or (fa) or of a
physiologically acceptable salt, solvate, or physiologically functional derivative thereof.

ES
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wherein n and W are as hereinbefore defined, with a compound of formula (III}

NHZ

0

wherein A is as hereinbefore defined and Z is a benzyloxycarbonyl group, to give a compound
of formula I wherein R and R! are both hydrogen. The reaction is typically carried out by
heating the compounds at a non-extreme temperature suitably in the range 50 to 100°C and
preferably at about 80°C in the presence of an aqueous mineral acid e.g. sulphuric acid and
then removing the benzyloxycarbonyl group by refluxing in a polar solvent system, for example
formic acid in methanol, in the presence of a catalyst such as palladium on carbon.

Compounds of formula ({a) can be prepared by reacting a compound of formula (I) wherein
W is Wa with a compound of formula (IIT) wherein A is cyclobutyl.

Standard N-alkylation methods may be used to convert compounds of formula (I) or (Ia)
wherein R and R! are hydrogen to corresponding compounds wherein R and/or R} are Cj4

alkyl.

Compounds of formula (I) or (Ia) wherein R=R1=C1_4 alkyl may be prepared from the
corresponding compound wherein R=R1=H by methods of N, N-diatkylation well known to
those skilled in the art, for example, by treatment with the appropriate aldehyde in the presence

ofa reducing
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i reaction of the aforementioned acid to form the corresponding acyl azide and rearrangement to
i " form the isocyanate. This isocyanate may then be reacted with an alcohol to form the
carbamate.

b

i Compounds of formula (IIl) are prepared from the intermediate carbamates by a
hydroformylation reaction (also known as the Oxo reaction) with hydrogen gas and carbon
monoxide gas in the presence of a suitable transition metal catalyst. Rhodium, ruthenium,
cobalt or platinum catalysts may be used. Chlorotris (triphenylphosphine) rhodium (I) and
carbonylthydridotris (triphenylphosphine) rhodium (I) are preferred catalysts.  Suitable
pressures of hydrogen are in the range 1-100 atmospheres and a pressure of approximately 20
i} atmospheres is preferred. The pressure of carbon monoxide is suitably in the range 1-100
atmospheres and is preferably approximately 10 atmospheres. The hydroformylation reaction
may be carried out in an aromatic solvent, e.g. toluene, xylene or benzene; a non-aromatic
hydrocarbon, e.g. hexane, heptane or petroleum fraction; or in a dipolar aprotic solvent such as
18 dimethyl formamide. Toluene is the preferred solvent. The reaction can be carried out at a
fon-extreme temperature, suitably in the range 20-100°C, and is preferably carried out at
pproximately 70°C.
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sol vent. The reaction can be carried out at a non-extrene tenperature,

sui t abl Hyilrazinesofifarrgula P} meppeprep@ed acndrding tor the arethoids of rippeer. 6l Amer.

appr oxi | ¥od OB EY, 723 and as described in EP-A-0486666. Further methods f |
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formula (111). Hydrazi nes of formula (I1) may be prepared accordingto
the ‘met hods of .Cripps ef..al. J. r. Chem._Soc. (1959) p2723 and as |
descri b&er hydrazines o B’é@ﬁ%ﬁ(ﬁ“ﬁﬁ@%ﬁﬁ%ﬁé@maﬁ)&ipari ng these hydrazi ne}

are described in the Exanpl es hereafter. For hydrazines of fornmula (I1)
wherein Wis a group of formul& (v) [err] t he heterocyclic noiety
may be constructed using t rret\aé)dol ogy c(ie)scri bed in Linet. al., J.
e v
~/
N
R

the heterocyclic moiety may be constructed using the methodology described in Lin et. al., J.
Org. Chem., (1979), 44, p4160-4164.

A typical reaction scheme for the preparation of a compound of formula (I) is as follows:-

(CI
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.rat4on of a conpound of formula (I) is as follows:-

14 An alternatlve route
Al ynihesi si ng conpounds of fornidla (1) or (la) is by reacting a conpound
‘Sormula (11) with a conpound of fornmula (I1V)
5 wherein BOC represents a tertiary butoxycarbonyl group, to give

Mnpound of fornmula (1) wherein R = Rerr] = H and optionally converting

L conpound into a conmpound of forrmula (1) wherein R and/or Rerr] =
] al kyl by standard al kyl ati on techni ques as herei nbefore descri bed.

/cozn NHZ NEZ
D /CO
o p/ myco,
/ ’ (m
| —0
NHNH,
a
W— (CHy),
1) Fischer Indole Synthesis
2) HCOOH/Rd/C
N
NaCNBH,/HCHO H
/ — N®
/ccnz),, /
A (CH)
W

Wherein Z = benzyloxy carbonyl

| ' Chem, (1979, 44, p4160-4164. A typ| cal reaction EBMGB 9(5 Mleﬂ 1 42 M
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The reaction is suitably carried out in the presence of an? QMGB

acid e.g. sulphuric acid at a non-extrene tenperature, typically
range 50 to 100[err]C and preferably at about 80[err]C. Conmpound

fornmul a(1V) may be prepared as follfows. An anide of fornula (X)
[err]

Typi ca Form can be prep®
coupling the known 3-benzyl oxycycl oal kane-| -carboxylic acid M Maxi

Chem Ber. 1957, 90, 1425 with N, O-di net hyl hydroxyl am ne hydrochlorié§ fing
ei t herAw|altemative,epute dhr sythiesising bympounds i formulai @e oc (I8l isnky aepsting o Syl VP
di cycl £ al (0 - v\ dazol e or di phenyl 3
phosphor azi%g?é?ﬁgﬁénggﬁ%ﬁﬁﬁgmﬁggﬁgﬁggﬁgg%gpfected by the use of an
activated ester or by nmeans of a m xed anhydride. The use of the acid § )
chloride is preferred. The acid chloride may be prepared by using thi dhylAnamin
chl ori de, phosphorus pentachl oride or oxal oyl chloride, but thionyl ]
chloride is preferred. Suitable solvents for the

15 coupling include pyridi €or acetronitrile or chlorinatigd
sol vents such as di ghl oronet hane in the presence of a base e.§.
pyridine. D chloronethane~sXpreferred. An am ne of fornul af
(1X) A |
Iv)
BOCHN

‘wherein BOC represents a tertiary butoxycarbonyl group, to give a compound of formula (I)
wherein R =Rl =H and optionally converting that compound into a compound of formula (I)
wherein R and/or R1 = Cy_4 alkyl by standard alkylation techniques as hereinbefore described.

The reaction is suitably carried out in the presence of an aqueous mineral acid e.g. sulphuric °af1 be:
acid at a non-extreme temperature, typically in the range 50 to 100°C and preferably at about i usnj'xg a
80°C ! This al
- H mesyl a
. - © Reduc
Compounds of formula (IV) may be prepared as follows. An amide of formula (X) )
amine
MeO e
()' Typic:
hydro
&) prefe
press
gas 8
ethar
OBn Forn
can be prepared by coupling the known 3-benzyloxycycloalkane-1-carboxylic acid M. Maxim chlo
et al. Chem. Ber. 1957, 90, 1425 with N,O-dimethylhydroxylamine hydrochloride either via the or4
acid chloride or by the use of amide coupling agents such as dicyclohexyl carbodiimide, N,N'- The
carbonyl diimidazole or diphenyl phosphoroazidate. The coupling may also be effected by the
use of an activated ester or by means of a mixed anhydride. The use of the acid chloride is Soc
preferred.  The acid chloride may be prepared by using thionyl chloride, phosphorus pol

pentachloride or oxaloyl chloride, but thionyt chloride is preferred. Suitable solvents for the
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a transition nmetal catalyst and a source of hydrogen fornms the
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at nogher es pressure, ammoni um for mat e and form c acid. The

pr ef &8 regnﬁﬁﬂfe%?f&{nuﬂ% gen i s hydrogen gas at 15 atnospheres.
The rfaction I1's suitably“carried out in an organic solvent such as

etha@@l , methanol, ethyl acetate or acetic acid and is preferably carried

# ct hanol . MeOmati on gMe he tosyl ate or nesylate
| V@tive may be effected using\R-tetuenesul phonyl chl oride or
met halesul phonyl chloride in the pie ¥ a base such as pyridine,
i et@yl am ne or 4-di met hyl agopyri di ne. Suitable solvents
fe pyridine, dichloronethane and tjol uene. The use of
$enesul phonyl chloride in pyriding is pre red. Sodi um
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ig#d out in a Pol ar apr @ ol vent e.g. dinethylforman de,
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can be prepared from the compound of formula {X) by hydrogenolysis of the benzyloxy group
using a transition metal catalyst and a source of hydrogen to form an intermediate alcohol.
This alcohol is converted into a leaving group, for example by conversion into its tosylate or
mesylate derivative, and is then reacted with a source of azide ion to form the azide.
Reduction of the azide using a transition metal catalyst and a source of hydrogen forms the
amine of formula (IX).

Typical catalysts for the hydrogenolysis step include palladium on carbon, palladium
hydroxide on carbon, palladium black and platinum oxide. Palladium hydroxide on carbon is
preferred. Suitable sources of hydrogen include hydrogen gas at 1 to 100 atmospheres
pressure, ammonium formate and formic acid. The preferred source of hydrogen is hydrogen
gas at 15 atmospheres. The reaction is suitably carried out in an organic solvent such as
ethanol, methanol, ethyl acetate or acetic acid and is preferably carried out in ethanol.

Formation of the tosylate or mesylate derivative may be effected using p-toluenesulphonyl
chloride or methanesulphonyl chloride in the presence of a base such as pyridine, triethylamine
or 4-dimethylaminopyridine. Suitable solvents include pyridine, dichloromethane and toluene.
The use of p-toluenesulphonyl chloride in pyridine is preferred.

Sodium azide is the preferred source of azide ion and the reaction is suitably carried out in a
polar aprotic solvent e.g. dimethylformamide, dimethy! sulphoxide or N-methylpyrrolidinone at
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N, N - dofifeytitogety dr oxyl am de noiety is typical I y carried out using, for
exanpl e, |ithium al um' ni um hydride, which is preferred, or
di i sobutyl aI um ni um dride in an organic solvent. Suitable solvents

i ncl udEhe obutie betbenofforawla (EY)ds pyapated drom thetaming of rovlaX)s t he }
pref ert%eﬂro‘%&itﬁ‘lgnﬁze%ﬁné %?odpe%ﬁtekﬁ%lhsasp%sei-% xé;ﬁ@é Qﬂn@éﬁﬁeahmﬁ% & ost“O

t enper tign I's car
’mﬂ% F‘}?Ff‘élél

_t"

ur.e {)p[I%XI err
usi ng, sqtglpleé'm Pr@ﬁ mx&l}ﬂ iT89H98H 3R the aldehydee
pr esengngof hydrie mﬂgﬁr;buw%trbwﬁummd Aldébpie Bith R @stable HedgehDE08 de and
stron base I s preferr Sui tabl e bases are n-butyl lithium sodium |
hydr i 2’88‘?‘{% ul ot assium [err] but oxi de, which is preferred. The
reaction is typically carried out in a solvent. Suitable solvents are

et her { I or : C vent s
such Z‘fhe ﬁl’&fﬁ@x{oﬁfs egcan g& @%&gﬁﬁ%{gﬁ&a géanﬁg s}ﬁfﬁ% d1@§§/ﬂ1’;cag9 SO Vgﬁ'([% and the
reacti t@@%@t’@ﬁbﬂ@ sn,@mmm ip ke atesmwﬁe-: salvsntpr%ultabbtﬁoyveats apprgadicmat el y
8?[ er I'bofyents such as dichloromethane, toluene and dioxane. The reactich is typically carried out in )

the presence of an amine catalyst such as 4-dimethylaminopyridine.

je———— \

The reduction of the N,N'-dimethylhydroxylamide moiety is typically carried out using, for
example, lithium aluminium hydride, which is preferred, or diisobutylaluminium hydride in an
organic solvent. Suitable solvents include toluene, tetrahydrofuran and diethylether. N
Tetrahydrofuran is the preferred solvent and the reduction is preferably carried out at a

temperature of approximately 00C.

The Wittig reaction is carried out using, for example, methoxymethyltriphenylphos phonium
bromide in the presence of a strong base but methoxymethyltriphenylphosphonium bromide
and strong base is preferred. Suitable bases are n-butyl lithium, sodium hydride, sodium amide
or potassium tbutoxide, which is preferred. The reaction is typically carried out in a solvent.
Suitable solvents are etheral solvents, e.g. tetrahydrofuran or glyme, or polar apotic solvents
such as dimethylformamide. Tetrahydrofuran is the preferred solvent and the reaction is
suitably carried out at 0-100°C and preferably at approximately 80°C.
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fer redi ates of formula (1V) are believed to be novel ccordingly in a

Bt her aspect, the present invention provides conpounggﬂﬁag%éufaﬁ(ﬁ/\bl;z
gpounds of forrmula (la) are prepared by reacting a conpound of fornula
wherein A is cyclobutyl with a conpound of fornula (I1l) wherein Wis [

"A typical reaction schene i as follows [err] [
Reagents: (i) SOC [err]/HN(Ove) M, (ii) Pd/CHerr], (iii) '
3| / pyri di ne, (iv) NaNerr]/DW;, (v)Pd/CHerr]; (vi)
C) [err] G (vii) LiAlHerr]; (viii) Ph[err] PCH err] Owe/ KO Bu;

AcOH 25% eq. Conmpounds wherein Ais a cyclopropyl group can suitably
P e paedthtdsyof i feamila (1Y) arecllipeadtd befnokelrandlaacdrifngly in pditnther aspect, the

present invention provides compounds of formula (IV).

Compounds of formula (Ia) are prepared by reacting a compound of formula (IV) wherein A is
cyctobutyl with a compound of formula () wherein W is Wa.

A typical reaction scheme is as follows

Me
M
/cozn QI o e
(ii)(iii) MeO\N
/CID G (iV)(V); | \K)
...__) A
BnO
X) (X}
OBn

NH,
OMe /
av) P
+
R
NHBOC (Clipn

W/ (ix)
NH

(CHy)y

M
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wherein BOC represents a tertiary butoxy carbonyl group with' a SR
fofmyla (I1). Internediates of fornula (V) are believed to be nove
accordingly, in a further aspect, the present invention provides co

of .formil'a (V). A typical reaction sci8ene is as follows:

19 - [err] Reagents: (i) ;
Ner]JrCHCO err] Et/ (RhOAc)[err], (ii1) KOH Herr]O (iii) DPPA/ tBuOH Pk
(1v) BH err]/ THF/ Herr] O OH,

(v) DvsQ (COC ) [err]

Reagents: (i) SOC1, /HN(OMe)Me, (ii) Pd/C/Hy, (iii) TsClipyridine,

(iv) NaN3/DMF; (v) Pd/C/Hg; (vi) (BOC),0; (vit) LiAlHy;
(viii) Ph3PCH,OMe/KOBu; (ix) AcOH 25% eq.

. , ‘ 0
Compounds wherein A is a cyclopropyl group can suitably be prepared by reacting 4 § S
compound of formula (V)
V)
NHBOC
wherein BOC represents a tertiary butoxy carbonyl group with a hydrazine of formula (II).
Intermediates of formula (V) are believed to be novel and accordingly, in a further aspect, the Rea
present invention provides compounds of formula (V). BH
A typical reaction scheme is as follows: Th
’i alc
. pre
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Pogn
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fl dehyde of formula (V) may be prepared by oxidation Pcﬁ"t% gaISCéthU 1 42 ||
®Al t hough this al cohol has been described in US Patent No. |
B03, no indication as to stereochenistry has previ ously been.

ive: now di scover ed net hods wherlé’by the al cohol (*) may be prepared i
S pure trans form Thus, Curtius reaction of 2-ethyl enecycl opropane f
pxcylic acid, according to the nethods descri bed above for the

hr at i on of conpounds of formula (111), gi ves the carbanate

|
ict. In this case, the preferred al cohol is t-hutylalcohol and trans-N
such as %\@@ hWCMi &ay tet r2y D) HCOOBar r ut henat e

Ish/s Ke - e red oxi dant—sy3te
| chl ori de/ di met hyl sul phoxi de (known as the SV\lrEr_l oxidation). Suitable

ent s i nclude chlorinated and non-chl ori nated or g(‘;l‘ﬂi c solvents i
i oronet hane is preferred. An alternative schewe for the synthesis of E-

@undg _of for (1) or (la) whgyei ne of R .pre or Rerr] is
a‘hyd' boen W&%Cﬂé% & ar @6\4\8/5&@% NHCOOtBu

eth@ [err]
(a) ] ® 21
N
N
H
N
/
(CHy,

Vo e T N

Reagents : (i) NpCHCO,Et(RhOAc);, (i) KOH/H,O, (i) DPPA/ABuOH/PhMe, (iv)
BH3/THF/Hy0o/OH-, (v) DMSO/(COCI),

The aldehyde of formula (V) may be prepared by oxidation of the alcohol (*). Although this
alcohol has been described in US Patent No. 4988703, no indication as to stereochemistry has
previously been. We have now discovered methods whereby the alcohol (*) may be prepared
in its pure trans form. Thus, Curtius reaction of 2-ethylenecyclopropane carboxcylic acid,
according to the methods described above for the preparation of compounds of formula (III),
gives the carbamate product. In this case, the preferred alcohol is t-butylalcohol and frans-N-

!
i
t



the presence of an acid catal yst such as organic or m neral Q&TG@BOB i
acids. Triethylorthoformate in the presence of p-toluene sul phonic aci
preferred The acetal may be al kyl ated using a base and a suitable
al.kyl atihg agent. Suitable al kyl ati ng2@gents include al kyl halides,

al kyl sul phonat es or di al kyl sul phates. Methyl iodide is the pref erred ]
al kyl ating agent. Suitable solvents for the reaction include polar aproticq

solvents, etheral solvents and al cohols. Dinmethyformam de is preferred. Th
al kyl ated acetal may now be reacted with a hydrazine of fornmula (I1) as S

descri bemmw@Mﬁmwmma?dafmp@ymm peiitbuede afe sy Sultiif
DI €

| Kyl t
a9 (o e e ticeny YRR 5 Srabioplorideldimpthyloplpbpids, Lsnaermyian. e e
and 4-] 3- dxrdaaeﬂ)— anduitablec bajants linchisdei oilotiydted tangt | dort eifyrinatenlz ofgadicn séventone

acet at e. ?%q'efe&??
N- Met hoxyleiﬁl tnheﬂ:l 5 enzyl oxycl obut ane- 1- car boxam de (1) To

3- benzyl oxy cyclobutane 1-carboxylic acid (8.23 g, 39.95 nmpl) was added

thionyl apn aItema‘ii% Lt f&ﬁ&akm&r& d#caﬁg% fo?rféﬁ{ﬂlfﬁ) gfgér ﬁﬁé)ain ohd%f R

reaction r uxed fo e th| on e renoved on a
rotary ewi SIr‘& TOS%@%@&&MP@PS@:&M is as followys: ssol ved in

di chl or onet hé‘{le (50mM ) and Booled to Of[err] C§ The N, O di et hyl

hydr oxyl am ne Ngggdr ochl ori de 299, 44 nmol) y&|s followed by pyridine
9.71g, 100 g mol ). Thesreaction was al Ipwed to warmto r.t. and
stirred overpight. Thé vol atf] es iy = Were xenoved on a rotary evaporator
and the resi acid and extracted
with ethyl acetd@te. The extrag h water and dried

over sodiums e. aphy gave the product (7.7g,

Col um chr onat og

31 mol, 77% as a cl ear oiJ. HRMS f CerrJ]Herr]Nderr],
cal cul ated 249.13649 fo .1354. (g ®EsS and trans
3- hydr oxy- N- net hoxy- N-net hyl cycl obut ane- 1- car boxam de. The benzyl

ether (7.7.g9, 30.9 mol) in ethanol (250m ) was hydrogenated ox¥
pal | adi um hydr oxi de on carbon (1g) at 15 m H2. The prodisy was pur| fied
col um chronmat ogr aphy to give §i02g, 25.2 Ii 82%MHRNS f or

C[]err]H[err]qurr] cal cul ated 159. 08954 f ound
v{“:ﬂz)n
\7
W
(iﬂz)

the
Tr

ag
pre
ett
be



cis and trans 3-Azi do- N-nmet hoxy- N- net hyl cycl obut an a
g c al cohol (4.02g, 25.2 mmol) in pyridine (40m) at P&i’m g%@@%éd“ 2
t Fos ‘ t ol uensul phonyl chl oride (5.29g, 27.7 mmol) and the reaction

st ed.for 16 hrs. vol atiles were renoved on a rotary evaporator and
A8 esi due taken up in ethyl acetdle (150m ) and washed with 3% aq.
#¥ochloric acid in sat. brine (2 x 100m), sat. aq sodi um

& bonate (50m ) and dried over sodium sul phate. Chronatography gave
7.47 g, 23.1 mmol, 92% of tosyl ated conpound whi ch was used
tly for the next 7.0 st age. To the tosylate in
hihe f presemae def @aOadid casayshdsiehl aherganiti om mitetd ¢ddsidy, Lewis acids. mol )

;- | f sodi
s ek bondlh S Lo s anal s o, 300 ur

hr§ The cool ed reaction was poured into water (200 m) and extract ed
Wit ¥ erfaydcetat alagttR. alkhiiRediiing & basegidea su1table dikylaite Qgerit. SSudfabld i

Col m Chkﬁo‘mlt 89{3@%@% esC[aggE}lﬁE’Od 5 4q1111991%‘éqhéfﬁsat 3@@%4“8@80@ rI'hSund
ool RO ARt Al g A0

hydf odsrraecset with 2 hydrazinenofHpemuin (1) e deserbedoatiava and sheorarbamate prqaniogy) .

_na

Col ¢ RERKEPIABDY AN nohFlated p rodulf. oduct (1.28g, 8.1mmol, 36% as an
oi l. for C[err]H[err]N[err]CIerr] cal cul at ed 158. 10553 f ound
15841033. (e) cis and trans 3-t

but u f AReraEvilobR VI L hdm.zcgmboxam de

ne in

di chl or omef FHCA00LL HIGQerIRE Az fte (3.549%%16. 2
molf) scetarne portlon and the reaction sti rred for 16 hr. Water (50m)
was . added and the reaction stirred for 30 min. The di chl or onet hane
was ' separ at ed and dried over sodium sul phate Col urm chromat ogr aphy
gave t(he preeschnditrans NaMetioky-INtméthyl-3-bemtgtoxm DA s (a)

calculated C 55.81, H 8.53, N 10.85, found C55. 62, H8.87. N 10.49. (f

cis and trans 3-t butoxycarbonyl am ng-cycl obut ane- 1- car boxal dehyde
To 3-benzyloxy cyclobutane-I-carboxylic acid (8.23 g, 39.95 mmol) was added thionyl

chloride (50ml) and dimethyl formamide (2 drops). The reaction was refluxed for 2h
then the thionyl chloride removed on a rotary evaporator. The acid chloride was
dissolved in dichloromethane (50ml) and cooled to 0°C. The N, O-dimethyl
hydroxylamine hydrochloride (4.29g, 44 mmol) was followed by pyridine 9.71g, 100
mmol). The reaction was allowed to warm to r.t. and stirred overnight. The volatiles
were removed on a rotary evaporator and the residue taken up in 10% aq. hydrochloric
acid and extracted with ethylacetate. The extracts were washed with water and dried
over sodium sulphate. '

Column chromatography gave the product (7.7g, 31mmol, 77%) as a clear oil.

HRMS for C14H19NO3, calculated 249.13649 found 249.1354.

cis and trans 3-hydroxy-N-methoxy-N-methyl cyclobutane-1-carboxamide.

The benzyl ether (7.7.g, 30.9 mmol) in ethanol (250ml) was hydrogenated over 10%
palladium hydroxide on carbon (1g) at 15 atm Hp. The product was purified by
column chromatography to give 4.02g, 25.2 mmol, 82%. HRMS for C7H;3NO;3,
calculated 159.08954 found 159.0892.




23 To the methoxynet hyl am de (258mP CTARBIG
tetrahydrofuran (5m) at -50[err]C was added di
al um nium hydride (1.1mol of a 1 Msolution in toluene) and the P
reaction-allowed to warmto O[err]@for 30min, then water (20m ) added§
m xture was extracted with et hyl acetate and the extracts dried over sj
sul phate. Col unm chromat ogr aphy gave the pure product. M croanal ysis
calculated C 60.30, H 8.84, N 7.04 found C 60.30, H 8.87, N 7.02. 2
(9) cis and trans N-t
but oxyehr bisd >

0 3 ._._A o N 8 |
hdded 1 etr Z’l’? o ?j%reg%i é“m?a%‘) %%“‘?Pe’b i M‘.ﬁaﬁc@?"@ iy or*‘g %ewa
I dehyde ( oRgIUPhoRHchlere (5498 &7.7anmiab hd the a0t @HIGmedk®r dédutl thopwil
and N T Caplaie vieiditykd 8 B8t Gabarc i i YesibPlath E5 BT UTF

was poured 9‘%@( éer (%e‘ﬁ({‘% extracte ;
acetate (2 (oompeRd weskedosnch A 1. octlorie aciduia s beine 7 s:ulqu sat. Gipl url
CEr ormat ogr apdiumobivabbiige wsmﬁt?l@hd dridd- o%eﬁ%durﬁ@ﬁlﬂﬁﬁﬂé' Aadt) @l +
gc?at at g [ 33((#7;61,% Fm?nrgl "985 of osy a}/ed) complorllxgg v}{'ucrge as’ uged dlxlrS O or 1 the ne?ct n-qone

[ 3-(cis-3-atmgaocycl obutyl ) -5-i ndol ynet hy] - (4S) - oxazol i di n- 2 one acetate
To the appropriate hydrazine (310ng, 1.5mmol) in 1% aqg sul phuric acid (2)
(10n) was added the nethylenol ether (~1 mmol) and the
reacti on hdatthd tesyle® fredimethylformanitie (0mihwas added the sodium azidea(it49gn23as

cool ed and t

with sod u"“ﬁ‘ﬁ??ﬁ@%r‘%ﬁﬁ&gi‘%’r‘%ﬁ% ef@t o 26 ol Bholi D SR AL |
dried over (075 g 11.5 mmol) was,af e‘3°ﬂquinf¢f3hﬁ fibe coeled geastioyr ap
gave the t a8 foﬁfeﬁdﬂﬁwﬁt@ﬂ OOmI andextr cted withiRMR1 aadtard! atR0ed@kts were

Cerr]H err,]. r rr foun 285. 14 7andt e cis product
o 180 18R e i, SFBRiE, o oMY TR gaRy 28 tHgrodudt (.1g

Exampl e 2: 223:mmﬂ48§%)(ﬁ- gulioilet HRNGS fo:c;ZqH HObY kiledlated dP84y09608 h&)’uhd (S-1.3
oxazol i di ny 2-one ?a) Trans- N- ( benzyl oxy
car bonyl) - cyc?o ut anam ne- 3- acet al dehvde

=D
< =
D

(d) cis and trans 3-Amino-N-methoxy-N-methvlcyclobutane-1-carbonamide (k)

The azide (4.1g, 22.3mmol) in ethanol (60ml) and acetic acid (2ml) was hydrogenated
(1 atm Hy) over 10% palladium on carbon (100mg). Column chromatography gave the

product (1.28g, 8.1mmol, 36%) as an oil. HRMS for C7H}9N205; calculated
158.10553 found 158.1033.

(&) cis and trans 3! butoxycarbonylamino-N-methoxy-N-methyl-1-cyclobutane
carboxamide

To the amine (1.28, 8.1 mmol) and 4-dimethyl aminopyridine in dichloromethane ..
(20ml) was added di t butylcarbonate (3.54g, 16.2 mmol) in one portion and the
reaction stirred for 16 hr. Water (50ml) was added and the reaction stirred for 30 min.
The dichloromethane was separated and dried over sodium sulphate. Column
chromatography gave the product as an oil (1.46g, 5.66mmol, 70%). Microanalysis
calculated C 55.81, H 8.53, N 10.85, found C55.62, H 8.87. N 10.49.

® cis and trans 3-t butoxycarbonylamino-cyclobutane-1-carboxaldehvde

To
adc
res
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Trans-N-(benzyl oxycarbonyl ) - 3-met hyl enecycl obat-amam fie; (dA8g, - -
A ) (prepared as described in EP-A-0366059) antl®i- =% - J o

oA

;i'?vr|phenylphosphlne)rhodlun1chlor|de (400 ng 0.43 mmol) were
at@ll to 70[err]Cin toluene,{250m ) under 100 atnospheres of
CO Hgerr] (1:1 mxture for 18 hrs. The sol vent was evapor ated under
®-d pressure and the residue chronatographed on silica eluting

WP 5% et hyl acetate in cyclohexane. First product eluted (r.f.~0.25)
kil ¢ of cis and trans branched chai n al dehydes. Second product el uted

m X
(rd 0.1) m xture of cis and trans strai ght chain al dehydes. the
trat |sorrer vvas crystallised from ether as white needles (npt =

"11‘, err] C) o fecm oymetiydaniide (238engy [ mBxilkinl tetrelydedfuran (5!1'@8810-300@"“&8 88, N
around Qdﬁgd 82 isoblitft ABemirfine- h9<‘ﬁ1de (1. lmol of 2 1 M solution in tofu@ﬁ“e) ihgd d

The ! appr%'eﬁtﬁrﬁcted dreagd B&tateﬁﬁd?h@extract?@ﬁ@&)bw)e sodﬁ&dsén h rhh
1@ben I oxyca ﬂg% % cl obut anam ne- aI de
PP *p'csaws ,thezp%ar%d% £ éaap Hﬁ; 17 and
( 150104 foudd € 60c30cH 87, N 7.02m xture was evaporat ed in vacuo and
added. Extraction with ethyl acetate gave t he crude product
[ The

hydrOX| deon car bon(lg) for 7 hours. The solvent was
ged in vacuo and brine added. The sol ution was then washed with

i acet atl® m@mﬁhwmmgh@sm@niumbmnﬁdels@)mmm d0I123 mmobnivasn
ﬁ:’??l Z%&gdl d chro 0 egdﬂéil% 84 ﬁ—}([errllll eE‘F eh?& %6 whi eh
8 VB (F Ag)l% yﬁ? ﬁzrganz&inﬂ) was added dropwise and the reactxon heate to
JTrang- 4- [ 3- em@famhyrmmmmnuwmr&wwp&ked iR Wted ab&lya}xd%x&mé&' i di n-

féo? pr od“ﬁtge H?Lge%mgfé&%(nb? ﬁ’f‘ﬁf"ﬁég %é‘)i n‘f mg(t)&glg?slpw e 5%%6?1“6(1

To the appropriate hydrazine (310mg, 1.5mmol) in 1% aq sulphuric acid (10ml) was
added the methylenol ether (~1 mmol) and the reaction heated to 80°C for 6 hrs. The
reaction was cooled and washed with ethyl acetate. The acidic layer was saturated
with sodium chloride and extracted with tetrahydrofuran. the extracts were dried over
sodium sulphate. Column and HPLC chromatography gave the trans product (gum)
HRMS caloulated for C;gH19N309 285.14773 found 285.1477 and the cis product
mpt 180-181°C HRMS calculated 285.14773 found 285.1458.

Example 2:  Trans-4-[3-(3-(dimethylaminocyclobutyl)-S-indolylmethyl]<(S)-1.3 oxazolidin-

2-one

(8  Trans-N-(benzyloxy carbonyl)-cvclobutanamine-3-acetaldehyde




cyanobor ohydride (70ng, 1.17 mmol) in nmethanol (15m) g&l’&ﬁﬂr CYSRN 00M
tenperature under a nitrogen atnosphere overni ght. Wat er

and the mxture washed with ethylacetate. The aqueous phase was -
agjusted to pH 10 with potassi umcarbonate and saturated wi th sadi ug

chl ori de. 25 ¢
Extraction with ethylacetate gave a sticky gum which was chronmat ogr &hed on
silica eluting with 1%0.88 NH err] solution in nethanol (r.f. 0. 4)
to give an off white powder. El enental analysis for Clerr] HH
Found cqg%%%‘-@ﬂ%%‘?%%%&??%@#ﬁj&*@%‘%@%‘l‘éﬁ (188, 2P mmdfpreparsy TS, B
sol vat e#@ﬁﬁ‘ﬁ'&ﬁﬁ&‘ ERm-geo6ioPhand S(FEEE‘??Y@H‘?@@@eW%?‘B\F;@@dF %mpydr @us eluting
Corrpoun_cb,apj mE)b@l“@érehéated to The fol |l owi ng c_orrpounds wer e nmade by_ sel n\ ng  Elemes
201 0D | ALE R s LA 08 M hb¥iF bo % B deR 56 0eY 1Y, s
R R erTHe soh@nnhwas evdporated urder reduced pressure and the residue chromatographed J
igg[cgflr fx%ush}ga el%g Wi 2594 @H@lacetaﬂg% E&&&lexﬂfé' _rﬁirst product eluted (x[fld.iS) 19 3 This s
mixture of cis and trans branched chain aldehydes. Second product eluted (r.£~0.1) | comp
mixture of cis and trans straight chain aldehydes. the trans isomer was crystallised from ’
ether as white needles (mpt = 66-67°C). Microanalysis for C14H]7NO3 Calculated C The followin
68.02, H 6.88, N 5.67 Found C 67.92, H 6.90, N 5.63. the method ¢
(®) Example
No.
The appropriate hydrazine {6.3g, 30mmol) and trans-N-
(benzyloxycarbonyl)cyclobutanamine-3-acetaldehyde (6.3g, 25.5mmol) were heated to 3.
80°C for 7 hours in 1% sulphuric acid (aq) (100ml) and ethanol (150ml). The reaction
mixture was evaporated in vacuo and brine added. Extraction with ethyl acetate gave Melting
the crude product (10.5g, 83%) MS (FAB) 420 (M+1)™. point
197-
The product from the above was refluxed in 10% formic acid-methanol with palladium 199°C
hydroxide on carbon (1g) for 7 hours. The solvent was removed in vacuo and brine
added. The solution was then washed with ethyl acetate and then made basic (pH 10- —
12) with dil. ammonium hydroxide solution. Extraction with THF gave the crude :’_
product which was purified by flash chromatography (2:14:84 NH3, ETOH3) (2g, Mopt.
28%) MS (FAB) 286 (M+1)*. 155-
160°C
(c)
S
Formaldehyde (0.18 ml, 2,22 mmol) in methanol (5 ml) was added to the product of ;I .
step (b) (250 mg, 0.88 mmol), acetic acid (0.26ml, 4.55 mmol) and sodium 6’:;?6.90
cyanoborohydride (70mg, 1.17 mmol) in methanol (15ml) and stirred at room
temperature under a nitrogen atmosphere overnight.
Water was added and the mixture washed with ethylacetate. The aqueous phase was I—

then adjusted to pH 10 with potassium carbonate and saturated with sodium chloride.
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1 cyclo S
| vl opi)as s Py 4949
B 159- 1600C [err] 5. [err] =
- dfclobutyl Me Me trans Mpt.,67-69[err]C 26

6. .3 2 cyclobutyl H H
trad§ Mpt. 85-87[err]C M pt.

2 d@cl obutyl Me Me trans M pt . [err] [err]

2 4

Extraction with ethylacetate gave a sticky gum which was chromatographed on silica
eluting with 1% 0.88 NH3 solution in methanol (r.£~0.4) to give an off white powder.
Elemental analysis for C1g Hp3 N3 Og 0.35 CHCl3 Calculated C 62.05, H 6.63, N
11.83 Found C 62.21, H 6.76, N 11.55 mpt = Becomes gummy at 77-78°C.

|
cyclobutyl Me M trans Mpt. :
!
!

This solvated compound can be dried in vacuo at 80°C to provide the anhydrous
compound of Example 4.

The following compounds were made by selecting appropriate starting materials and following
the method described in Example 2.

Example w n 4 R | Rl | isomer
No.

3. 2 |{ cyclobutyl | Me | Me | trans

Melting
t | point N——
197- N
1990C

4. o 1 {cyclobutyl | Me | Me | (5)
M.pt. ' reilifl : trans

159- N
1600C H

5. 0 2 | cyclobutyl | Me | Me | trans
M.pt.
67-690C




27, [err]

[err]

26

6.
M.pt.
85-879C

cyclobutyl

220-
O
220C

7.
M pt.
52-53°C

cyclobutyl

Me

Me

trans

8,
M.pt.
66-680C

cyclobutyl

Me

Me

M.pt.
106-
1090C
dec.

cyclobutyl

Me

Me

trans

11
M.pt.
163-

165°C

12.
M.pt.
70-729¢

13.
M.pt.
foam

M.pt

93-9



B Tr ans- 3- am nocycobutyl ) -5-indol yl met hyl ] -

(4S) ®xazol i di n-2-one : Conpound of Exanple 1

N B The 27

trang N- (benzyl oxycar bonyl ) - cycl obut anam ne- 3- acet al dehyde (1g, 4 mmol) and
hydr &ine (1.2g, 5.8 mmol) were heated to 80[err]C in 1% aqueous sul phuric

aci dg 50 ) for 6 hours. After cooling the solid was filtered off
anGaeei ed under vacuum Used crude for next stage. npt =
95- Y0 | e44-C—rFhe—Chz—p-oi-06t-ed—+rdete—-50ar8T+—21ot) prrret
pal | 8 um hydrjoxi de on carbon (50ng, 0.36 rmol}) were rdfluxed ifp 10%fornic
aci di§ N et han for 3 hours. The cdtally flialgL gr anfl the
50l vl tld-m Q%Qéﬁ@% ed under reduced pr es@uﬂrg‘;l ri 1ne L\1\11%15 l\ggdﬁ%&{so he
[ esi @qugMomed t e pH adjusted to 11 wifth {0. 88 ammgni uh sol ution. | The
m | ki sﬂogtion was extracted with t gt rahydrof urgn, qried| over
Mo SOief and jevapor at ed under vacuumto gijve {t he free |bassg
222°C
O
11. 0 - |1 {cyclobutyl [Me | Me [ (R)
] M.pt. trans
163- N
1659C H
12. Y 1 {cyclobutyl | Me | Me | trans
Mopt.
] 720
| 70-72°C N
' N
i H
! 0
13. O 1 | cyclobutyl | Me | Me | (R)-
n M.pt. trans
. foam . N .
Me
CONH, _ 0 | cyclobutyl | Me | Me | trans

e 20: Alternative synthesis for PW/EBQS/[]U]({



as a foam HRMS Cal cul ated 285. 1477.
(+) - 5-[ 3- t.r an- 3- di net hyl ani nocycl obut yl ) - 1H i ndol -
2- oxazol i di none
448 mol ) and potassi um cyanzt e (709,

2- one
(60g,

(a) 5-benzyl -

in DM (600n ) and water (300m ) for 4 hours.

evaporated in vacuo and water added. The aqueous was then extracted K
dried (Mg SOerr]) and evaporated. Recrystalli zat i.
36% Mot 106- 107[er,r;

et hyl
from et hyl

acet at e,
acetate gave the

product (28.2g,

Found 285. 1485.

364 mmol )

5-1- net hyI] ‘
2, 3- Epoxypr opyl benzeafg
were refl ux_

The sol vent was

(Bl') 177 (M), 133, 86 (b) b-(4-nitrobenzyl)-2-o0xazoli di none
4- bemzyl - 2- oxazol i di none (59, 28mol ), pof asgiumnitrate {2. 99, 29
and 50, 2 Mo ) wWeTe st Tred -t ftgor > '
(50n )150vern ght . OThe mxture was t hén|gsiiemiylohMe | Me d48)-cxd
wth cet at | 3ewals washed wi th sodium bi¢arbgnate
sol u ed S¥err]) and evapor at ed. Fl ash chromat og
(70: at e/Mexane) gave the proguct (2.2g, B5% Mt |150-
151] SQES) 2B (M+ 1)+ ()
5- (44am nobenzyl ) - 2- oxazol i di none 4-(4-ni trobgenzyl) - 24o0xazolji
(9.9¢, 45 mmpl) and 10% pal | adi um on carbpn (900 ng) wehe stiﬁ
undej a hydr pgen at nbsphere in nethanol (ROOf ) and 2{ 5N &q. HC
30 (50m ) at roomtenperature fpr 4 hours. | Thejreagtion i xt
was H-ter-ettand evaporat et—Yater—ivastTadded—ant—the—sotrtt+er{was
with{déhyl ac®OPhte. The 0 joyclobutyl |H |H |trans

M.pt.

164-

1669C

17. OPh 0 | cyclobutyl | Me | Me | trans

M.pt.

189-

1900C

18. N~ 0 0 |cyclobutyl | Me | Me | trans

M.pt. ! />—

foam N

Me

19. o 1 { methyl Me [ Me | (S)

M.pt. )\ sl cyclobutyl trans

foam N

o Me
Example 20: Alternative synthesis for 4-[3-(Trans-3-aminocyclobutyl)-5- indolylmethyl-

4S)- oxazolidin-2-one : Compound of Example 1

oxgz/ol

d fo

Example

(e



aQus phase was then basified with dil NaOH sol ution arPCRAEB85d @ Eh] 4 2
give the crude product (6.2g, 72% WMt 135-138[err] C MS(EIl)

), 106, t The 5-(4-am nobenzyl) - 2-oxazol i di none

8.9 mml) was disolved in caHCO (2m) and water (7.5n) and

nmol ; in water (7.7m) was then added dropw se. The solution was then
ged at ~ S[err]C for 20 minutes. This was then added slowy to a
¢ solution (below 5[err]C) of sodi um sul phite (3.4g, 27 mml) i

(15 rie. trad3eaN{BérlloRybaridBylcy dé&@aria&hezﬁacetaldehyd% {ug, e4 nBdlpraad

b0 AL s S A R S A

ver ifi ght . fdhé hours. Adflel vboling thersolidwess filtdred off andtdmed/amder Yatturh,) Used

v qout anddrdos SR aRa s 7 71068 TRRLBE iR indols 3pope. 12mmgh e

jr e heanéqbaliamxﬁﬂ()@drfomdebnmdnm (S0mgy 0.3almmol) peeraréflumed ol 1 Wy

i orfat ogr A8 B AEERRE NSl Sof 5 iRt 2?%%’%% éﬁkﬁmﬁ%&%{éﬁ@s“
|v|+1[err]evaporatedmdeqoredumstpmsml the segidug thetpidds

put | ijned i R4 WW&QI%@POBE%W solutzon The nnlllfz solutz?n was extract with
i1 -5-[3-(trans-3-dj peth yﬁm noc (f ¥d) I ndo r{g gyl oxazo-
i did - 2- ofgtrabyd qgﬁg%M@eQ over MgSO4 ai evapora ed under vacuum to nge e

1- [ 34( t r angs 3fo@i NARMS Celeiiated!285M477. Wruinddgh 1985, net hy! | - (4S) -
bxazal i di n-2-one (a) Trans-N-(benzyl oxycarbonyl)

cycl ¢but anam ne- 3- acet al dehyde di et hyI acet al .
¥ i Y 1 <

Tr ang-Biafpler?dy | ¢x) &xhagolidin-4

ol ), riet hyI or t hof or mat e (1 35n1 8 mml ) and p- tol uene sul phoni c
aci d (100 re refluxed in ethanol for 3 hours. The reaction
M xt §ire was evaporated in vacuo and purified by flash chronat ography

10: O Et hyjy REGEZFLRozMoligisANONe) to give a colourless oil (1.2g,
04%) (b) " Trans- N- benzyl oxycar bonyl - N- net hyl

cycl pbut anam ne- 3- acet al dehyde di et hyl acet al .
31 2,3-Epoxypropylbenzene (60g, 448 mmol) and potassium cyanate (70g, 364 mmol)

were refluxed in DMF (600ml) and water (300ml) for 4 hours. The solvent was
evaporated in vacuo and water added. The aqueous was then extracted with ethyl
acetate, dried (Mg SOy4) and evaporated. Recrystallization from ethyl acetate gave the
product (28.2g, 36%) Mpt 106-1070C MS (EI) 177 (M+), 133, 86.

n

(b) 5-(4-nitrobenzyl)-2-oxazolidinone

4-benzyl-2-oxazolidinone (5g, 28mmol), potassium nitrate (2.9g, 29 mmol) and p-
iodotoluene (0.5g, 2 mmol) were stirred in trifluoracetic acid (50ml) overnight. The
mixture was then poured onto ice and extracted with ethyl acetate. This was washed
with sodium bicarbonate solution, dried (Mg SO4) and evaporated. Flash
chromatography (70:30 ethyl acetate/hexane) gave the product (2.2g, 35%) Mpt 150-
1510C, MS (ES) 223 (M + 1)+

(c) 5-{4-aminobenzyl)-2-oxazolidinone

4-(4-nitrobenzyl)-2-oxazolidone (9.9g, 45 mmol) and 10% palladium on carbon (900
mg) were stirred under a hydrogen atmosphere in methanol (200mi) and 2.5N aq. HCI




n o
Tr ans- N- (benzyl oxycar bonyl ) cycl obut anam ne- 3- acet al dehydgcz(glghgls dc
(.29, 3.7 mol) in dry DVF-(10m ) was added dropwi se to a cold suspen
of 'sodi um hydride (60%in oil) (165ng, 4.1mol) in dry DMF (10m ). After}
the-addition was conplete 30 the mixture was allowed to, ¥
stirred at 10C for [err] hour. Methyl iodide (0.23m, 3.7
nmmol) in dry DM (5m) was then added dropwi se. The m xture was then
allowed to warmto roomtenperature and stir for 2 hours. The reaction w
t hen poured onto ice and extracted with ether. Flash chromatography (10gs

et hyl acet at gkgup! %éﬁﬁﬁb\nﬂ?d{@reafor 4 hours. The rehétionpmbdinet was filtered|aqyr | OF
oil (1g. % I&}hg ct of t |s Stt‘ﬁ?l vvae§t£henrtrea
by met hods cﬁYﬂquﬁ*@e |Wa§€a‘ﬁ?ﬂ added; gpd, . he 1

4- [ 3- (tr ans-sguémisiphageriwad eheal tabified with1dit NaOH) soﬁﬁydnmﬂfﬁﬂtf}ist@dsﬁthmto

gxﬁzgghgbrcé‘%tgﬁﬁf‘@g 5@@@%%8?%34%3}?3%3% %%§(§Pu]tgzlgw+ 1(|)6r1dol e (a) |

3-(trans- 3-di nmet hyl am nocycl obutyl ) 1Hi ndol e- 5- car boxyl i ¢ aci d.

o- car boxarm i (4 LiSeelulh LAY AR ok oby ihd) s iRk if 61160

mol ), usi ng 't

bed
was I ef | uxecdnd wategNy? Qﬂlﬁd(tﬂ?@ﬁi(’)”m ﬁé?hﬁ%f’ g"rﬁléiﬁff“t‘lf‘fgr@??& urs
Thtehr Sslul L'(j%éﬁldr'%&? 7 0\9@.\1 18€h | ht%lied drop \mse The solutioh G&s 2Rk stiered aphi zed
Wi i is was ‘therd evapo ness | CUO
met hanol addf®§. for@8 mimeesmt bquag.t{a@ %‘g@é ﬁlioV’gl}/We%ic?ﬂl?d é‘ﬁ‘ﬂf“{‘h eg’éﬁ WOR
((a\t;;ipgr %’E Ed tsgfhum sulphite (3.4¢g 23 mﬁlbl))eintmerfgﬂldﬁl pr'nﬂusdlunon was stirred for Zlo
enzyl car am 0-3- LI ans i me am nec e

The crude 3 %‘f‘?"&ﬁ iR WB@}S ¢ SRR ?'?Eef f%ﬁ%f@ 3&@%@%@1& 3 acid
(0. 49%| 1.6 [)awb) cHgH (ﬂd&)bﬂmhérr added| and -hehting\ait GOAONEaentinfied evaralgh‘IG hy'll‘hstr gnl d
tet

etrafl uoro Ou? 2&’ 1&3" n%%#@%ﬁ AT e (Qhéyt%m?oﬁﬂ MRInS-NAN

triethyl ani rf room

t enper at ur e (benzgtoxy@onyl)Seyclobttanargingr3eacetaldehyser @ai& |5tﬁﬁn%§v&§ LIB?R: Badedyi t h

t d d
\gl\?aggr:?ede;% gl v:lq?#&crucf'ay{or ggﬁ%fﬁ)m (]:;E&'iﬂ§ vePartal fﬁ?fg ?ucazb%g ‘l
r])

1 fie
chr omat ogr ap#raction with THF gave (the m‘dBQPU’ B@ Nﬁ[‘

(1751,  32%chithdeb S¢d¥hethanol/chiofofadm)l (€.78446%) MS (FAB) 420 (M+1)*
2-{2-[3-(trans- 3- d?#g%(yl am nocycl obut yl) (1|:I|_§I ndol - 5-yl ] et hyl)
pht hal am de

The product of this step was then treated by methods outlined in example 2 to provide
(+-5-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-ylmethyl]oxazo- lidin -2-one.

Example 22 : 4-[3-(frans-3-methylaminocyclobutyl)-1H-indol-5-ylmethy}-{4S}-
oxazolidin-2-one

(a) Trans-N-(benzyloxycarbonyl) cyclobutanamineﬁ-acetaldehyde diethyl acetal,

Trans-N-(benzyloxycarbonyl)cyclobutanamine-3-acetaldehyde  (1g, 4  mmol),
triethylorthoformate (1.35ml, 8 mmol) and p-toluene sulphonic acid (100mg) were
refluxed in ethanol for 3 hours. The reaction mixture was evaporated in vacuo and
purified by flash chromatography (10:90 Ethyl acetate/cyclohexanone) to give a
colourless oil (1.2g, 94%).

(b) 7Trans-N-benzyloxycarbonyl-N-methyl cyclobutanamine-3-acetaldehyde diethy!
acetal.

Ex




-‘3 2 ¢ '7:1 N~ a

3-?] The Cbz protected internedi ate prepared by né‘tﬁg‘égsd'éér/i Bed *'-3:
I'n. Ple 2, (0.5q, 1.6nmmol ), boron trifluoride etherate (2m, 16

mol ) dhd et hyl mercaptan (3.4m, 46 mmol ) were refluxed for 48 hours.
The-m xure was then evaporated in vatcuo and bri ne added. The pH was

then adj usted to pH10-12 with dil NaOH sol ution. Extraction with THF

gave tl# crude product which was chronat ographed on silica 1.3
elutingwith 1:99 0.88 NH err]/MeCOH. (190ny, 33% M (FAB) 360 (M+l)[err].

t hr g The product of this step was then treated by nethods outlined in
%ﬁ?ﬁp W 2 to PraayNientiloxycarbonyl) cyclobutanamine-3-acetaldehyde diethyl acetal g.zg, 3.7
-{2-[ & (trans- 3:di r&retﬁ(/ha&\ %c‘éclo u %lH—I ndol ; -l}/ﬁln]sm r&%tl%ﬁn%h Ld-

die de. § Exanpigiobsn dgy PMEOm) ?'Srﬁg?ﬁé/ wﬁﬁ?é@@l%lﬂﬁ“ﬁ SIPIOF AT Y GHCe
RBGet amige (60% inagil)4165mg, a7 1 munpl) ényiyaDIF @Q0m) dAfisrcthe atidition skas complete  To

56 Byl o B HRREpAL AoutEls QLA RRE e 1, PVRRKARARI] fo Rt a1 00

(4.56g;4 55 mmmimipl)iin deeDYEF (Splhivps then addedrdrppivise, Thaimisurrawvas tien ellgpvedite
SEIPerA Lre vathn foﬁro%f’klnb FOSd Wk O ERARS Pie Feh@fbnlvWis then pouredorth ! €S
X d to a co er 5“ S

olution of SpClerr] (74.5g 3 mmol) In

o Hod extracieq withigther; Rlagh c-brwagtomgy{ : ?thyleqyfqt% qj@m? &6r e

gtv_grni dht . Tihe product as alcolourless ¢if @gl $8%pte formed was filtered and washed
af er (50n1p), 50% aqg. HC (SOn%, wat er (50nm ) and ether (2 x 50

oof. THe solid was dried in vacuo to give the product 13g. Mpt.
22§- 223 er r] CTlkegroduct of thidBlep a6 ¢hdn)trehted, byidthodsAsutlined in exdviplé 266 pmvide
[err] Hi ppm 3 % : 7 sy
Y8 3-[ & ans- I\ﬁ%dé%%l’ 0 %ﬁgﬁﬁ@yék@tﬂﬁﬁé@%ﬁ%ﬁe&%(itgflg%a&gﬁldng Vi aceti ¢
Faed. 3 To 4-hydrazi nophenyl acetic HO. in 1% aq. sul phuric acid (75

) wag ans a\\ 2. g . . CTHLG
tHenzyil g&qﬁﬁxyc r%%fnyl Nbenzyle rboxamido-3-frams-3-d i cl? { %TI}ID (.)IeThe
ekt ur e was heated to 90[err]C for 7 hours. The semi-solid fornmed was

fbytered and wRshisenisidindbflaminocyctdb@ty HGhesiels-arsbxyid &fid. The solid was
ken up 1nto ethyl acetate 'and washed with wat er. The organic
¥as dried (MgSO err]). The product was obtained as a sticky

sol i d. }Yi el d:5-6arboxamidd4B-(trans-3-dimethylaminocyclobutyl)-1H-indole (0.4g, 1.6 mmol),
prepared using the methods described in example 2, was refluxed in 10M NaOH
vide solution (15mi) and methanot (10ml) for 7 hours. The resulting solution was cooled in
2 ice and neutralized with dil HCl. This was then evaporated to dryness in vacuo and
methanol added. The sodium chloride was filtered off and the solution evaporated to
give the crude product.

(b) 5-N-benzylcarboxamido-3-trans-3-dimethylaminecyclobutyl)-1H-indole

The crude 3-(trans-3-dimethylaminocyclobutyl)-1H-indole-5-carboxylic acid (0.4g, 1.6
mmol), 0—(1H—benzotriazol-I-yl)-N,N,NlNl-tetramethyluronium tetrafluoroborate
(0.57g, 1.8 mmol), benzylamine (0.18ml, 1.6 mmol) and triethylamine (0.25, 1.8 mmol)
were stirred at room temperature in dry DMF (15ml) for S hours. The reaction was
quenched with water and extracted with ethyl acetate. This was dried (MgSOy4) and
evaporated to give the crude product which was purified by flash chromatography
(1:10:89 0.88 NH3, MeOH, CHCl3) (175mg, 32%) MS(EI) 347 (M+).

phthalamide




33 (c)3 ?UUGBS

-['trans- N- (benzyl oxycar bonyl ) - 3-am nocycl obut yl | - 1H-i ndol e- 5-yl ace arg
To a sol.ution of '
3-[ ttans-N-(benzyl oxycar bonyl ) cycPobut anani ne] - 1Hi ndol - 5-yl aceti¢, §
acid (0.59g, 1.38 mmol) in DMF (5m ) was added O-(3, 4-di hydr o- 4- oxo- 1,
benzotriazine-3-yl) NN Nerr],Nerr]-tetranethyluroniumtetrafl uorobd@ate

[ TBTU] (0. 44q; 1.38 mol) and Et[err]N (0.21 m: 1.52 mmol).

Anhydr ous ammoni a was t hen bubbl ed t hrough the solution for 1 gar

at roomtenperature with cooling in ice as necessary. The m xt .;&' (c)

inder vaonr P S A e B 2 Mo |

(10% / chl bé@m)nwrssmﬂnmée rqﬂ{eéqt? inrflahﬁJ/&lmO‘)uaeﬂeﬂUlw@Peg’da 69 25\, Tc

411851 ( mml &3%3 Efor B8 hbl! r'Tie dixfille Gas thetlev Batﬁdﬁf \gzbl_gomgd gSH(Zm ﬂllz?) ac
m

7.3 (m 9) ')‘gfl?ij ’ng‘%bvai%en adjusteg§o g"ﬁi" %@c"tﬂ ﬁ?lé‘t -ep was then be

treated lE'xtmtlhmdzsthdUIH gavedhe crud«pmiha vﬂnd:lnwwaimxﬂaographed on silica 1.

3-[trans- y Exanpl e 26 : .

N- benzyl - %gr%@ %%%3}3\%% byﬁdgjﬁﬁmﬁ -yssacet am de. th

(a) N-benzyl-3-(trans-3-(benzyl oxycar bonyl am no) cycl obutyl ] -1H i ndol - 5-yI T]

acetamd

5Tt fans TeERy °§§*§%§f€8}ﬁ$‘t Al T et et :

acid (1g, Tt Jmide. | ),

Et[err] N (0.42m 3.04 rrm)l) and benzylamne (0 33m 3.04 mmol ). The N

m xt ' . over ni ght e erat re. The sol vent was

eva;%faﬁipggfﬁn e A C o 1%Q -3yl dcets Frecogr aphed on Silica 5% 6

IVEO—V94%CHCI[err]/1%880 NH[err] to give a pale yellow oil. vyield: T

0.81g (8 468 392..,3 The product of this step was

t hen trea@eﬁ'ﬁ?%ﬁ’%ﬂi&%ﬁIaf”ﬂé’éfgﬁoﬁhl&g‘?‘rpl e 2 to provide 3

N- benzyl - 3-[ trans- 3- di net hyl am nocycl obutyl ] - 1H-i ndol - 5-yl acetam de.
Exanpl e

3- et hyl o fopion contzining. conc, HEL (78D F a0 migviasetic. ¢ (1% 991 Example
1, 2, 4- oxdamab ¢f 4°C was added 7 gpfution of sodium nitrite (4 el 6g, 55 mmol} in water { IOmY)
N-[ (di rretd}iqé@m RERiRrhaththGiGhe SmtderAe 28 0(to 0Ty | TRevmARRe WasatiB@ F&y cl obut yl (
I- 30 minrz]zteglan adligdc ?ot 2 r&% (0°C) solution of SnCly (74.5g 331 mmol) in conc.
HCl (50ml). The mixture was left to warm to room temperature overnight. The |
precipitate formed was filtered and washed with water (50ml), 50% aq.HCl (50mi), i
water (50ml) and ether (2 x 50 ml). The solid was dried in vacuo to give the product 1
13g. M.pt. 220-2239C dec. |
MS. 166(M+) 151, 135, 121

NMR [360Mz, 1H] ppm 3.5 (s, 2H) 6.9 (d, 2H) 7.1 (d, 2H), 10.7 (bs).
(b)3-[zrans—N-(benzytoxycafbonyl)-B-aminocyclobutyl]-IH-indol-S-yl acetic acid.

To 4-hydrazinophenylacetic HCL. in 1% aq. sulphuric acid (75 mi) was added trans-N-
(benzyloxycarbonyl)cyclobutanamine-3-acetaldehyde (5g, 20 mmol). The mixture was Examp
heated to 90°C for 7 hours. The semi-solid formed was filtered and washed with 1%
HyS04 and water. The solid was then taken up into ethyl acetate and washed with

water. The organic phase was dried (MgSOy4). The product was obtained as a sticky
solid. Yield: 6.5g (74%).



o To a sol ution containing PCT13895/53142 '
#hns- N- benzyl oxycar bonyl - 3- am nocycl obut yl ] i ndol - 5-yl acet am de
@ 13 nmmol) in toluene (10mM) was added N, N-di nethyl acetanide

. acetal (40m ). The m xtureswas then heated at 120[err]C for 2

hour § under Dean & Stark conditions. The solution beconmes very dark.
The dbl vent is evaporated under vacuum to give

N-[ (@ net hyl am no) et hanyl i dene] - 3-[trans- 3-

(bepd®| oxycar bonyl am no) cycl obutyl ] -1Hi ndol - 5-yl acet am de. Yi el d:
5.7 b

W ude. . . 3 (b)
5-{ 3% \- (bensyl B Y Kosazylorycatbonyl), 3 aminacydpbutyll Ik indole. ’{/ﬁ e, ol -5-y1 )

- 3- met hyl - 1, 2, 4- oxadi azol e

ngg_l 0 on TOI‘ &a¥bitibh ef ?gggxﬁd-ﬂl(ﬂ&zﬁan gi ) l%bui'i{?agm IH-uido@-S héucg'\'
the & di ne %“58((91? 81. %6 S 1n d(fﬂ @gﬁg"éi r%éa l%f%‘jfz}af’c for
1[errf hou [ ShenZdteiazind-3SH NMN whmraﬁzggl /Iuvdiﬂﬁﬁ /tetrat}uotb%@W{'ﬁBWU‘] @44@31 due
was dhromat o us % C % 0 give
the 4 oduct Pﬁ?'tanméh %ﬁgg%fggaf& d?ous ammonid ‘W H gu%%l 9
b) i' -Et  throul thel sohftidnifpr 2 3ur at rooﬁhtmmemﬂnetmmf cdoling irsice [as wasessdme n

t tied b I d

3" eyl -5- W b i8] ROsrEEATE Sor shfiphit, | e Siffent whs evepor et

1, 2, 4 undeni vazenm. 'Ehgnqgmduezswas chromatographed on silica usmg Me

3- netiyl - ¢!

o et hyI 3 z(ffoé/?/c%ro??ﬁi (@%}Yés@’gg@gﬂ%ﬁ%t I%znsjg'ﬂ?é%ﬂﬁks 569, 253, 182

| I m di ne, pre ared as
B! &' SR 6B H 369 & B0rib (. 28D, 3i53 (ROVEA AL s B 51 o 30

), vas s qmyapagdmhpsnzds_arﬁm 10 (m.?)‘S?ME'S)H% 1), The (rjnxture was
led a err ours e u entra nder

ied pres rpé'O% §© H’i&‘%wx?o?#ﬁ {gfi)ﬁ R@?ﬁ% @H&gé{hﬁ‘é&? DFAEOVidss

dct ed 3-[transImamethyla!mmdtyelbbmy1]-dEbmdolé-ﬁacaaﬁﬁiei) The organi ¢ phase
was dried (MgSO4) and evapor at ed. The resi due was chromat ographed usi ng

e OH/ 89% CHC err]! NH err] to give an oi | . Yield: 200 ny
Example 26 : N-benzyl-3-{trans-3-dimethylaminocyclobutyl]- 1 H-indol-5-yl acetamide.

(a) N-benzyl-3-{trans-3-(benzyloxycarbonylamino)cyclobutyl]-1H-indol-5-yl acetamide

: To a solution of 3-[trans-N-(benzyloxycarbonyl)-3-aminocyclobutyl]indol-5-yl acetic
acid (1g, 2.76 mmol) in DMF (Sml) was added TBTU (0.97g 3.04 mmol), Et3N
(0.42ml 3.04 mmol) and benzylamine (0.33mi 3.04 mmol). The mixture was stirred
overnight at room temperature. The solvent was evaporated under vacuum and the
residue chromatographed on Silica 5% MeOH/94% CHCl3/1% 880 NH3 to give a
pale yellow oil. yield: 0.81g (80%) MS 468 (M+1), 392, 333.

The product of this step was then treated by methods outlined in example 2 to provide
N-benzyl-3-[trans-3-dimethylaminocyclobutyl}-1H-indol-5-yl acetamide.

Example 27:

1,2 4-oxadiazole.

(a) N-[(dimethylamino)ethylidene]-3-[trans-3-(benzyloxycarbonylamino)cyclobutyl]-
1H-indol-5-ylacetamide.




MB 416 (Mr1), 415 (Merr]) 326 PCT/EB 9 5 /%3%
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The product of this step was then treated o;;
methods outlined in exanple 2 to provide F

3-nmet hyl - 5-[ 3- (trans- 3- di met hyl a#i nocycl obutyl ) - 1H i ndol - 5-yl met hyl | @ 1’
,2,4-triazole. e Exanpl e 29:

(S) 2- (5-(2- Oxo4- oxazol i di nyl met hyl ) - 1Hi ndol - 3-yl ) cycl opr opyl am ne-§

a) Et hyl 2-ethenyl cycl opropane carboxyl at e But aji ene

(200m , Aldrich) condensed at -70[err] was transferred to a glass |{

aut ocl aV?oVﬁ%sﬁhoﬁlrUénﬁhﬁﬂé 3%@%@%1 Zx%nyl-@-alﬁﬁoéﬁiob ]ﬂi’dbﬁ%@ a 3-me
rhodi um acet at.e P " 0. gg @dyﬁ% atg

suspensi 8RS {#:5R8 id mpmad é‘bé‘?’éﬂ‘ea ds metllyl acetamide  Hhour s

at anbi edimetigjipastali(40ml). THémixoretvesstthentmateddit |20 foni2t Houbdhmtiee DR  etihefyidfile 29
pent ane r d w th a

Tt o, & StalfRRiobs)” UGRarRicy blchfief fty Bk e Ki6eRi MBS e " L

cont ai ni mpusmhanol Was treagiwel N-[(dlmethylanunoéezgmy hdeniey-3-{trohe3or gahi ) Ethy
phases eg%;g aterr]) and

subj ect\é\@; s or E} ?ﬂﬁ%{)wﬁ?{b}ﬁglmﬂ atlonL(QO 105[err] at 12mm to

gi ve t heYjpldgsdg crude. as a colourless liquid (14.69). Buta
b) 2- Et hyI enecycl opr opanecar boxylic acid The above auto
ester (11.7 4.21 |sslved|n etr ra (16m) )
and trea&’édgvﬁ'ﬁq B’&@@%ﬁ%ﬁbﬂ?ﬁ}% WM@]'{ °}(5 I_@heat ed dime
under gemkethgl-1,2,4-oxadiazole refl ux for hours. The reaction mixtureé vvas hour
concentrated and the residue dissolved i n wat er. Thi $
acidified with conc. hydrochloric acid to pH 4 and the enul sion was | pent

ext r act e@owi mixtute eontginingt ydroxylrmineoHGA (i @mg H s mmel)sSNINaQ (@3mbept r at ed and  etha
the digxane (3l and 7% 'agé{&' acﬂi pgﬁﬂ)sw Ld‘&éd(tﬂé)gmi’d?&[gbg ate JHRn to g V;?

t he product as our| ess sepa

t r ans- N- dndptheonixtise beatsd 1Q18@%rf941 tedioves ophe aﬂffﬁé was evagorated under TheC subj
above ac{gu(f ﬁﬁﬂmeﬁesmﬁerw&& thrdpmrdiraphed R &nbﬂcﬂmw EtOladm509; (40 ),

cooled to treated wth dry triethylam ne 11 and then, dropw se, asa
Wt h cyclohexane to give the product.

Yield : 150mg (31%) as a foam

b) 2-E
MS 417 (M+1) 296

The product of this step was then treated by methods outhned in example 2 to provide The
3-methyl-5-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-ylmethyl]- 1,2,4- and
oxadiazole. refl
wal
Example 28 : 3 ext
Imethyl}1.2 4-triazole. res
(8.

(2) To a solution of the amidine, prepared as in example 35 (a) above, (3g, 6.99mmol)
in 70% aqueous acetic acid (100ml), was added hydrazine hydrate 10.9ml, 8.39mmol). o

The mixture was stirred at 90°C for 5 hours. The mixture was concentrated under
reduced pressure and diluted with water (100mt). The aqueous phase was extracted Tt
with ethyl acetate (2 x 50ml). The organic phase was dried (MgSO4) and evaporated. -

The residue was chromatographed using 10% MeOH/89% CHCl3/%NHj3 to give an
oil. '

Yield : 200 mg

MS 416 (M+1), 415 M) 326



PNyl phosphoryl azide (23.4g, Aldrich) in toluene (mm%splﬂjlﬂl $rg 2

‘J warned to 80[err] and kept at 80-85 for 45 mns
Anhidr ous t-butanol (36nl) and tol uene (10m ) were added
i @kly and the solution heated at 3®2[err] for 6 hours. The
ad ion mixture was allowed to cool and diluted with diethyl ether, washed
2 I N 36

ort phosphori c acid (100m ), saturated aq.sodi um bi carbonate and bri ne,
dri @& and concentrated. The residual oil was purified by

at ogr affhe ;(reddct ofithishélPwab then meated by metiaids wutlined irndanple H}o povigieve t he

Fr b oo SR coradltinonthiny by 1 bty imehylsL 2 ol

al kene (3. 91g, 21 37 mml) in anhydrous THF (20rr1) was cooled to O

3 § oln , Ald h
chamtp{)[er ' 751 e ’ ient em.

rature recool ed to -5 and treated sequentlally with 6N

?m hyed &L@{Een@%clg ﬁbh@d&%&?%@q hydr ogen peroxi de (7.53m).

ure was stirfed at roomtenperature for 10 mns then treated with
excelss solid potassium carbonate and extracted with ethyl acetate (3 X

The Butadiener (R00d, Plidrivh) waademehad -0Cewas tiansferred td ho (Hias plinedi c

e ans WRHESPAL NG el O, Bl e el k5

1% to 4% metdiraerdD.3gn Altirich) addedet Mhee)spensioni was stitred in a sealed autaclavesfor 24 oi |
whi ch cryst gllise d‘mloon 8 ﬁé?gt'uﬂg afheﬁ&j‘?érlts (vére ik $d u/i"tla 2% diethyl ether in

trans- N-t - But oxycar 0X0- et cl opropyl a

Avi cel peutpag pnd @msed ithreugh pssilicp p g d.’l‘élnmdom mﬂz@d(ma( ) was

cooled to - GHaB6l hndMErther etheng &itdred WTH élhﬁlﬁt mﬂtmﬁhgp&%&%ﬁ%@mh
DCM (1m ) and aftermé&mns e ab

ove Starch ? % 1. 96
mmol ) in DCRERESHEY. e 9fganic phagesyere qopeentrgted. %5‘[3@1“3311 pressure as gg 24| ani ne
(1.1n) was sﬂijéhtéﬂ ﬁ:nslmhqmn belb telbhubvdiditdtion (9®¢0SDhterInimpirdgide I:het;srddtymt h

di et hyl ether ni c phase was washed with water,
or t hophosphdf # gl%urlgsshg@ﬁ(gﬂgéd aq. sodi um bi car bonate and bri ne and

dri ed The solvents were renoved to gi ve the product as a pale yellow
?Isl) 2- ?g 2&&&1&“&#10%0?%“6@%%%1) 1H i ndol - 3-yl') cycl opropyl am ne
The above al dehyde (349ng, 1.75 mmol) was treated with 3:1 water: acetic
acid  For muThe ghove ester (11.79g, 84.21 mmol) was dissolved in tetrahydrofuran (THF) (16mi)
and treated with potassium hydroxide (7.32g) in water (75ml) and heated under gentle
reflux for 5 hours. The reaction mixture was concentrated and the residue dissolved in
water. This was acidified with conc. hydrochloric acid to pH 4 and the emulsion was
extracted with diethyl ether. The organic phase was dried, concentrated and the
residual oil distilled (100-120° at 3mm) to give the product as a colourless liquid

(8.7g).
c) trans-N-t-Butoxycarbonyl-2-ethenylcyclopropylamine

The above acid (8.66g, 77.43 mmol) was dissolved in anhydrous toluene (40ml),
cooled to 09, treated with dry triethylamine (11.9ml) and then, dropwise, with
diphenylphosphoryl azide (23.4g, Aldrich) in toluene (25mil). The solution was
warmed to 80° and kept at 80-85° for 45 mins. Anhydrous t-butanol (36ml) and
toluene (10ml) were added quickly and the solution heated at 1020 for 6 hours. The
reaction mixture was allowed to cool and diluted with diethyl ether, washed with IN




(25m) and (S)-4- (2- oxo- 4- oxazol i di nyl met hyl ) phenyl hydr BITAGE $284.0 0 -
2.12mol ) . The m xture was heated under nitrogen at 80-85 for 5
hours. The reaction mxture was concentrated, DCM ethanol, 880
ammoni a (85:15:1) added and reconcegtrat ed. The resi due was ' subjected
to chromat ography (silica: 50g; Dcﬁ;l% et hanol , anmoni a (85:15:1) and

t he conponent (Rf 0.10; silica-DCM nethanol, anmmonia (90:10: 1)

37 i solated. The latter was subjected to purificatio

(x2) by preparative HPLC (Zorbax Clerr], MeCN - 0.1M aqg. NH err] QAc) tohve

7 as( 1. 2 AymoRosgharin pclt (| gPtin) R bl Sodii ighee il B, Wed and :
Accurat e nagsncedifited 32D fesieal rdflHpas purike by (cifoeratdgraphy (silica: 3SPgItmMNEEUTI CAL
FORMULATI ON ko, t ' . tactive i di ent"

may be any Sg\éﬁ%ﬁ%?'%?t@rﬁﬁ?gggﬂ or (%%@%gsls%lr@gﬁ%;gi Io?/gg: ler IeyI o

acceptabl e salt, solvate, or physiologically functional derivative thereof.

(Al) Eﬁ‘b'Be%w-whaid@%onyl-zg??gctim%ahyl)cyabmbﬁme

Active Ingre 2.5 2.5
Avi cel . 13 - Lactose PHAR
100.5  69The Sbdvedtkdud .98, 2137 mimol) in anhydrous THF (20ml) wastcooleﬁ to0%and |
SO UM S ST Graated withborans FHE complerd42.7 ml, 1M in THE) Xt Stimred at 0@ £FY! 1ONG e
125 852.5 hours then allowed to reach ambient temperature, recooled to -5° and treated and/or
sequentially with 6N aq.sodium hydroxide (24.8 ml) and 30% aq. hydrogen peroxide thereof
(7.53ml). The mixture was stirred at room temperature for 10 mins then treated with
excess solid potassium carbonate and extracted with ethyl acetate (3 x 100mi). The 1)
organic phase was washed once with aq. orthophosphoric acid, aq. sodium bicarbonate, C@)
brine and dried. The solvent was removed and residual oil subjected to i

chromatography (silica : 300g; 1% to 4% methanol in dichloromethane) to give the
product as an oil which crystallised upon standing at 3° (4.1g). !

e) trans-N-t-Butoxycarbonyl-2-(2-oxo-ethyl)cyclopropylamine | Active

* Avicel

Oxalyl chloride (175ml) in dry dichloromethane (DCM (8ml) was cooled to -650 and Lactos

treated with dimethyl sulphoxide (316mg) in DCM (1ml) and after 10 mins. the above Starch

alcohol (394mg, 1.96 mmol) in DCM (2ml) was added.  After 1 hour at -659 Sodiut
triethylamine (1.1ml) was added and reaction allowed to reach 00 and diluted with 5

diethyl ether (25ml). The organic phase was washed with water, IN orthophosphoric  Povid

acid, satd.aq. sodium bicarbonate and brine and dried. The solvents were removed to !: Magn

give the product as a pale yellow oil (349mg).

f) (S)-2-(5-(2-Oxo-4-oxazolidinylmethyl)- 1 H-indol-3-yl)cyclopropylamine

The above aldehyde (349mg, 1.75 mmol) was treated with 3:1 water: acetic acid Form
(25ml) and (S)-4-(2-ox0-4-oxazolidinylmethyl)phenylhydrazine (440mg, 2.12mmol). povid
The mixture was heated under nitrogen at 80-859 for 5 hours. The reaction mixture
was concentrated, DCM, ethanol, 880 ammonia (85:15:1) added and reconcentrated.
The residue was subjected to chromatography (silica: 50g; DCM, ethanol, ammonia
(85:15:1) and the component (Rg 0.10; silica-DCM, methanol, ammonia (90:10:1)



——

f]:ar‘,nul ations Ato C may be prepared by wet granul ation o! £"?lgrdét/sﬂ 0 1 42

i'ngredients with the Povi done, followed by addition of the magnesi um
st earate and conpression. 37 38

My/ tabl et Active ingredient 2.5

Hydr oxypr opyl net hyl cel | ul ose (HPMO) 35

Pol ycar bophi | 51.5 Magnesium stearate

90 The formul ati on may be prepared by

or m t zcomﬁﬁﬁ%oﬁ‘h? S}éq%,dsg T I g rggﬁ %Q) by preparative HPLC (Zorbax
/ Capsul e Cg, MeCN - 0.IM aq. NH40Ac) to giv® the title compound as a yEllowe foane i thegr edi ent

e2 5 ct ose 175.5 Starch
(1500 NF) ‘ormofan acefate sate 45 139. 5 Sodi um st arch
gl ycol | at e 7.45(1H,s,2-H); 7.70 (1H,s,NH); 10.57 (1H,s,indole NH). 6 Magnesi um
stearate  Accurate mass; 271.13208 (€15H;7N30 2
oL 35,2 (€15H17N302)
PHARMACEUTICAL FORMULATION EXAMPLES
d
x In the following Examples, the "active ingredient" may be any compound of formula (¥) or (Ia)
d and/or a physiologically acceptable salt, solvate, or physiologically functional derivative
® thereof.
h
€ (1)  Tablet formulations
> O O
)
¢ Mg/tablet
A B
Active ingredient 25 25
Avicel 13 -
d Lactose 100.5 69.5
° Starch (maize) - 9
? Sodium starch 5 -
1 glycollate
* 1 Povidone 3
? Magnesium stearate
125 85

Formulations A to C may be prepared by wet granulation of the first six ingredients with the
i povidone, followed by addition of the magnesium stearate and compression.



Formul ati ons D and E may be prepared by adm xi ng the mgrl;& enpsga%dl

filling two-part hard gelatin capsules with the resulting m xture. £
The . 39 (i) Lig®sd
fill 38 My/ Capsul,
F G Active ingredi ent : 5
2.5 Macr ogol 4000 BP 222.5 Lect
- 110 Arachis oil '
112.5 225 i)
225 (iy Baocgll ation F may be prepared by nmelting the Macrogol 4000 (
di spersing the active i ngredient i ngﬁgebgl t and filling two-part%
hard gel ati n capsul es therewith. Formul ati be prepared by$
~ di spersi ng t he acti ve ingredient in the lecithin and arachis oil and
filli NQ A3 §€ el astic gelatin capsul efsvmth t he di spersi on.
(ii1) Contro e release
M t abl eHydroxypropylmethiyle i ngredi ent 2.5 U actv
AVI cel 45. 5 Lact ose 9
ceﬂulrosegIﬁM (?I trate 33t 3 Et hyl § Macr
ceI | ul oBelycarbophil 1251.5 Lecit!
225 Magnéshi¥@stegratgul ation may be prepared by mixing and extruding the
first four i ngredients and spheroni sing and dryi ng the extrudate. Aract
The dried pellets are coated with ethyl celluw ose as a rel ease
control ling menbrane and filled into two-pargg hard gelatin capsul es.
The formulation may be prepared by direct compression of the admixed ingredients.
_. ) Form
(2)  Capsule formulations .
] Powde ingre
(i)  Powder be pr
elasti
Mg/Capsule
iif)
b E (
Active ingredient 2.5 2.5
Lactose 175.5 -
Star.ch (1500 NF) 45 139.5 Actiy
Sodium starch Avic
glycollafe - 6 Yact
Magnesium stearate 2 2 Triet
— — Ethy
225 150
Formulations D and E may be prepared by admixing the ingredients and filling two-part hard
gelatin capsules with the resulting mixture. The
sphe

rele:



]3* (3) Intravenous injection fornulation PCT/6BS5/00142

%'by weight Active ingredient 2% Hydr ochl ori c
acid ) g.sto pH7 Citrate buffer) Water for Injections
to 100% The active ingredient 3% taken up in the citrate buffer and
sufficient hydrochloric acid added to affect solution and adjust the pHto
7. The resulting solution is made up to volune and filtered through a

m cropore filter into sterile glass vials which are seal ed and overseal ed.

ghdildoi cal Assays A Rabbit Saphenous Vein Assay Conpounds of formula (1)
Mré@inl&gﬂ.ﬁ&tic Exanples 1 to 17 were each tested for their activity
as agonists for their activity as agonists for the "5-HT[err]-Iike"
receptor nediating snooth nuscle contraction by the follow ng nmethod.

Right and left |ateral saphenous veins weddg/68psilthed from nal e New Zeal and
White Rabbits (2.4-2.7 kg) which had been killed by intravenous injection
of pentobarbitone sodi um (60 8 ng/kg). Ring segnents (3-5 mm wi de)
prepared from each vessel were suspenaed between two & re hooks and

i mrer segtiv@ingtddienor gan bat hs contai ni s Krebs' sol uti s (pH 7.4) of the

fol |l ow co &id'é'gon (mVM: NaC 118. 5Nchq err] 25.00, KCl 4.75,

KH err %ﬁ'ﬂ 19, MgSg err] 1. 19, #&Cose 11.10 and Cad [err] 2.50.
Cocai née¢i8@ferr]M was present in the-Krebs' sol utionlthroughout the

experi %aﬂfhisté?l prevent the uptake of am nes by synpat hﬂ%'? neurones. The
Krebs' sol'ution was naintained at 37[err]C and continually gassed with 95%
oxygen/ 5% car bon di oxi de. Increases in-tissue isonetric force were neasure
using Grass FTO3C force displacenment tpagnsducers and gegorded on a Gould
BD- 212 pen recorder.

Formulation F may be prepared by melting the Macrogol 4000 BP, dispersing the active
ingredient in the melt and filling two-part hard gelatin capsules therewith, Formulation G may
be prepared by dispersing the active ingredient in the lecithin and arachis oil and filling soft,
elastic gelatin capsules with the dispersion.

(iit)y  Controlled release

Mg/tablet
Active ingredient 25
Avicel 145.5
Lactose _ . 62
i Trethylcitrate 3
{ Ethyl cellulose 12
225

The formulation may be prepared by mixing and extruding the first four ingredients and
spheronising and drying the extrudate. The dried pellets are coated with ethyl cellulose as a
§ release controlling membrane and filled into two-part, hard gelatin capsules.



A force of 1.0g was applied to each preparation and re?egs.';/aﬁ)q igsF?eé QVQ c‘e
during a subsequent period of 30 mnutes. During this period, tissues were

exposed to pargyline (500[err]M to J*E .1

41 irreversibly i nf#Pbit nonoani ne oxi dase and to '
phenoxybenzamine (0.1[err]M to inactivate [err] adr enocept ors.
At the end of the 30 mnutes, the inhibitors were renoved by several
changes of the organ bath Krebs' sol ution. Agog

activity was assessed by sinul ative additions of the test conpound, it irreve
conce@)r at Intravenous injection foymulagionncreased in 0.5 log[err] unit increment

until further additions caused no further change in tissue adren:
force. In each experinent, the activity of t Qe test compound was conpared ofthe
to the activity of 5-HT. Activity %eb¥weightessed in terms of the
p(A[err]] (-log[err][M where Mis the nmol ar concentration of
agoni st .required to produce half the maxi numeffegt). Wiere the Agont
conp %'&@F@e?tound to be antagonists, the resultX°are expressed as pKb. .-
The rHgdrotiloric acid ) obtained for the congawodH df Synthetic Exanples 1 g
to 19 nge quJﬁ.e;)o 28 are shown in Table 1. Table 1 tissue
Exarrp? 2 7 pAerr] (a) pKb 1 (trans) activi
6. 42 Water$r Injections 1 (cis) 5.8 (010®% 3
5.72 4 5.72 (0.09) 5 molar
6.77 8 .7.18 : btait
g - The active ing{eldient is taken up in the citrate buffer andsiffcient hydrochloriz 1181(51 added to 1?? °
6. 23 affect solutionagd adjust the pH to 7. The seqylfinggolyipn is made up to glume and filtered ] Tabl
6-623 thebupB)a micropore filtet Into sterile glass vials whictbaré Sedlél aff)oversealed. 16 A
<0. i
Biological Assays I, Exam
l
1(t
A: Rabbit Saphenous Vein Assay , (_g
I W
Compounds of formula (I) prepared in Synthetic Examples 1 to 17 were each tested for their i
activity as agonists for their activity as agonists for the "S-HTj-like" receptor mediating s
smooth muscle contraction by the following method. 6
Right and left lateral saphenous veins were obtained from male New Zealand White Rabbits Z
(2.4-2.7 kg) which had been killed by intravenous injection of pentobarbitone sodium (60 o
mg/kg). Ring segments (3-5 mm wide) prepared from each vessel were suspended between 10
two wire hooks and immersed in 20ml organ baths containing Krebs' solution (pH 7.4) of the 1
following composition (mM): NaCl 118.41, NaHCO3 25.00, KC! 4.75, KHyPO4 1.19, 2
MgSOy4 1.19, glucose 11.10 and CaCly 2.50. Cocaine (30uM) was present in the Krebs' 13
solution throughout the experiment to prevent the uptake of amines by sympathetic neurones. 14
The Krebs' solution was maintained at 37°C and continually gassed with 95% oxygen/5% 5
carbon dioxide. Increases in tissue isometric force were measure using Grass FT03C force 16
displacement transducers and recorded on a Gould BD-212 pen recorder. 7
. . . . . 18
A force of 1.0g was applied to each preparation and re-established twice during a subsequent 19

period of 30 minutes. During this period, tissues were exposed to pargyline (500uM) to



PCT/GB Y5 /00142

3 6. 62
96@65 19 5.73

2. .21 5.44(0.16) 22 6.15(0.72) 23
5,90 24 . . 5.21(0.48) 25y

4:78 26 5.41 27

3.12 28 5.18 B Cal f Caudate

Assay Conpounds of fornula (1) prepared in Synthetic Exanples 1 to were
fmr tested for their act|V|ty as agonist for the "5-HT[err]-1ike"

Menbr anes vverbg); E)r{rhgoﬁt;{rﬁggé rom ngé%@éoi@eh@@g cgu@ollt'w%cﬁmus @@Ql-

Conpet i BdwgACISPIAGS-ngt theasd of thﬁ(bmp@ﬁsothmdanrﬁ weresiemolpd by Fevierad idfrngappr ox.
25Ci nf epf ik or tﬂ&m&g@gﬁgo@f 15[ err] M mesul ergi ne and 15[ err] M 8- OH DPAT,
using 5 ng wet wei ght [err] of nenbranes in a total volume of 1 m per
tube. Bi nding data was fltted to a four paraneter |ogistic function to

obt ai n AgbhiEPitivitgvap |a§ie@éﬂ]b sﬁnﬂmevnaamoﬁs) bf thettest com aiﬁ:d, \it’s|d¢ﬁ6entl‘ét16tg t he

ghyﬁtn%ef USSOf FF&?%@E‘P alr?ngu %qnﬁpﬁne%gﬂ%gs E:ahues no egghgn%e in

Tabl e 2tissearfpice. In each experiment, the activity of the testAcompouingd was compared to the

PLA err Létmt} of 5-HT. Activity was expressed in terms of the p(ASE] ?-loglo[M} where M is the
molar concentration of agonist required to produce half the maximum effect). Where the
compounds were found to be antagonists, the results are expressed as pKb. The results
obtained for the compounds of Synthetic Examples 1 to 19 and 21 to 28 are shown in Table 1.

Table 1
Example pAsg (o) pKb
I (trans) 6.42 (0.78)
1 (cis) 5.8 (0.76)
3 5.72
5.72 (0.09)
6.05
5.57
6.77
7.18
5.03
5.25
4.95
6.23
4.85 (0.38)
6.25 (0.52)
5.15 (0.29)
<6.5
6.62
6.02

5.73




B 7 08 PCT/8S

43 : CLAI V5 Ac

formula (1) [err] wher ei n R and R err].

i ndependently hydrogen or Clerr] af2zkyl or R and R err] are |i

forman azetidine ring; Ais (err] cycloalkyl or CJer )

al kyl-Cferr] cycl oal kyl ; nis an integer of fromO to FW i s
a five or six nenbered ring containing from1l to 3 hetero atons :

I ndependent |y sel ected fromnitrogen, oxygen, and sul ph ring
bei ng optionally substituted by one or nore substituent

i ndepgpdent |y sel ectsed(f.1eyn C{err] alkyl, Cerr] cycloalkyl,

car bopyl or sul phonyl optionally sai d ring is fused to a pheri
or WE% an aryl, %15?6]%@[ eroaryl, aryloxy or thiophenoxy group

from23to 8 carbon atons said S@®oup being optionally subst
one oy, nore substi tg%w gndependent ly selected fromer
phenyl”, ami no or noNno- d| Clerr] al kyl am no, and sai d het er oafkss
gr oup25cont aining from1 to 4 heteroattds independently selected frg
ni trogen, oxygen and sul phur; sgq Wis a group

-SCIerr]NR[err]R[err] NHC(O)R[err]R[er%r or -C(ONHR[err]Rerr] S
where?h Rlerr] and Rerr] are indepeﬁd ntly selected from hydrogen, R
al kyl2@ptional ly substituted kygan aryl group or Clerr] alkoxy;®
and salts, solvates and physiologically functional derivatives thereof§
with the proviso that said conpound is not ]

B Calf Caudate Assay

3

Compounds of formula (I) prepared in Synthetic Examples 1 to were further tested for their
activity as agonist for the "S-HT;-like" receptor mediating smooth muscle contraction by the
following method

Membranes were prepared from homogenates of calf caudate nucleus. Competition binding
studies were performed with 3.50M [3H]-SHT (approx. 25Cimi-1) in the presence of 15uM
mesulergine and 15uM 8-OH-DPAT, using 5 mg wet weight mi-! of membranes in a total
volume of 1 ml per tube. Binding data was fitted to a four parameter logistic function to
obtain estimates of pICsg. These were converted to pK: values using the Cheng-Prussof
equation.

The results obtained for the compounds of Synthetic Examples 1 and 2 are shown in Table 2.

. Table 2
Example Activity
P{Asq]
1 7.8
2 7.05

with



. 1- N, N- di met hyl ani no)cyclobutan 3-yl]-5-(1,2,4-triB6T/6895 /00142
hyI) H- i ndol e

- N, N-di net hyl am no)cyclobutan 3-yl]-5-(1, 2, 4- trl_glugdmwu;—

' Ie 2 A compound of fornul a431) wherein: : R
ferr] are each independently hydrogen or CJerr] al kyI ﬂl‘uﬂ M“l
cycl oal kyl ; nis an integer of fromO to 3; ”m“““ '

-menbered ring containing from1l1l to 3 hetero atons mdepéndbnt y &

gllacd fromnitrogen, oxygen and sul phur, said ring being optionally
't ut ed by one or nore gyagMsguents independently selected from

® alkyl, Clerr] cycloalkyl, =  carbonyl or sul phonyl and optionally
&ing is fused to a phenyl ring; or Wis a group
SA enfr | NR[ er r ARfampdundio€feemnlaRl)er r] and R err] are independently hydrogen

or C[err] al kyl ; and salts solgates and physi ol ogi cal | y
functji onal derivatives thereof,

4. with the proviso that dHai fpound i s not :
3-[ci's-1- (N, N-di met hyl ani no) cycl 5-(1,2,4-triazol-1-ylnethyl)-H
-indol e or w 3-[trang Kdl et hyl am o) cyclpbut an-3-yl]-5-(1
,2,4-triazol -1-vyl nethy{)(dﬁi')ol e . A\conpound of fornula (la):
[err] @D\
NRR!

wherein

. R and R! are each independently hydrogen or C1_g4 alkyl or R and R1 are linked to

form an azetidine ring;

A is C3_g cycloalkyl or C1.3 atkyl-C3.g cycloalkyl;

n is an integer of from 0 to 3;

W is a five or six membered ring containing from 1 to 3 hetero atoms independently
selected from nitrogen, oxygen, and sulphur, said ring being optionally substituted by
one or more substituents independently selected from C;_4 alkyl, C3_g cycloalkyl,
carbonyl or sulphonyl and optionally said ring is fused to a pHenyl ring; or W is an aryl,
heteroaryl, aryloxy or thiophenoxy group containing from 1 to 8 carbon atoms said
group being optionally substituted by one or more substituents independently selected
from Cy_4 alkyl, phenyl, amino or mono- or di- Cj_4 alkylamino, and said heteroaryl
group containing from 1 to 4 heteroatoms independently selected from nitrogen,
oxygen and sulphur; or W is a group -SO;NRSR7 -NHC(O)RSR7 or -C(O)NHRSR7
wherein R6 and R7 are independently selected from hydrogen, Cji.4 alkyl optionally
substituted by an aryl group or Cy._4 alkoxy;

11

BT

and salts, solvates and physiologically functional derivatives thereof;

with the proviso that said compound is not
3-[cis-1-N,N-dimethylamino)cyclobutan-3-yl]-5-(1,2,4-triazol- 1 -ylmethyf)-H-indole
or
3-[trans-1-N,N-dimethylamino)cyclobutan-3-y1]-5-(1,2,4-triazol- 1-ylmethyl)-H-indole

2. A compound of formula (I) wherein:



_wherein Ra and Ra[err] are each independent!y hP8T4ESh 30D iy
akkyl; nis an integer of fromO to3; WA is_a five or six }
menber.ed ring containing froml to 3 hetero atons i ndepen

-sel ected from nitrogen, oxygen aqg sul phur, said ring bei ﬁw ' U‘ Juw .
substituted by one or nore substituents independent X
Cerr] alkyl, (err] cycloal kyl,

45

carbonyl or sul phonyl and optionally said ring is fused tp a
phenyl ring, or W is a group SQerr]NRerr]R err] wherein R e and

Rlerr] arg i pendent |y hydrogen or rr] .al kyl; and salts,
sol vat es ﬁﬁﬁgﬁﬁ? %ﬁcgg}%a?‘fl m?ytgjl'ﬁ’gf‘?&?ﬁ%%dé tives thereof; wi §h
the proviAds CHgtcyslaalitylconpound i s not 1

3| ngfél-ég,aghx%%g@t&go%rﬂ' fp).cycl obutan-3-yl]-5- (1,2, 4-triazol - 1-yl nethyl ) - H

3- [ t r ans-W-i¢ Alfivel oneik fydmbered) ringoiontairting fr@m\l| th 35hefeto 3totnstindependentlg - yI net hyl ) -
o 3 whor'Sestel FEATRRRh, Shyg i sohir) sl g G5 %&gﬂf%b%@“ﬁ?"yf’f i
(iv), (v)Qne@yimore substituentsindepgndently sefested from €714 alkyl, C3.g cycloalkyl,

carbonyl or sulphonyl! and optionally said ring is fused to a plienyl ring;

or W is a group SOzNR6R7 wherein RS and R7 are independently hydrogen or C1_4

alkyl,

and salts solvates and physiologically functional derivatives thereof:

with the proviso that said compound is not
3-[cis~1-(N,N-dimethylamino)cyclobutan-3-yi]-5-(1,2,4-triazol-1-ylmethyl)-H-indole
or '
3-[trans-1-(N,N-dimethylamio)cyclobutan-3-y1]-5-(1,2,4-triazol-1-ylmethyl)-H-indole

3. A compound of formula (Ia):

(a)

NRaRal

wherein

Ra and Ral are each independently hydrogen or C1.4 alkyl;

n is an integer of from 0 to3; _

Wa is a five or six membered ring containing from 1 to 3 hetero atoms independently
selected from nitrogen, oxygen and sulphur, said ring being optionally substituted by
one or more substituents independently selected from Cy_4 alkyl, C3.g cycloalkyl,




B n 2, R3, and R4, are hydrogen or (err] al kyl; PCT/,@ %shédacﬂgeln42

kUt err | Rlerr], wher ei n Rlerr] and Rlerr] are hydrogen o—Cferr}—alkyl,——
E i'9®-C= or N, Fis Nwhen Eis -C=or Fis =C vvhen

x i M 0. S N+ or -CHerrl.: a5 oxygen or sulp ﬁnﬂm 1T
is g+ or -S-; and Bis (Jerr] cycloal kyl and the chi¥alc cen
in-d@rmula (i) or (ii) |S|nits(S) or (R form or is a mxture

ij‘of in any proportions; A compound of fornula (1) selected
(& he group consisting of:

trans- I 2- one.
3 gtrans c;%%ram gg%ﬁﬁ ggt%!n? !%& ﬂ%@@iﬁﬁ%&ﬁ?kﬁ@?ﬁ%@éﬂ(ﬁgl n- 2- one
acet'ht e. group SO wheremR and are independently hydrogen or Cy_4 alky

% (ci s-3-aminocycl obutyl)-1Hi ndol - 5-yl met hyl ] - (4S) oxazol i di n- 2- one
acetfte

[ (trans- apd falts, splyptes pod ltysiclogically §nqtional desivatives theteafy | | - (45) oxazol i di n-
5 (5 5 di mt%%ﬁe%ﬁé%éz&ﬁ%%@?dn?ﬁoﬂnﬁtnwl am nocycl obutyl)-1Hi ndol - 5-

hyl
g %![ T@@L@ldNMW*MMOWdOMBMHHI,Mdna@lﬂkjlmﬂhyl)-}l'[ inddiezol i di n-
one.

3- (tranrs 3-am nocycl obut yl)-1Hi ndol - et hy } 5-dinmeth I|mdazol
4-  3-[trang; Io@BN- methylanno)cyclobutan{i- 1}-5- 8/1, ,4-tnazo -ylmethyl)-H-m ole

3 (trans- 3-di net hyl am nocycl obutyl ) - 1Hi ndol - 5-yl ] et hyl } pht hal am de.

3-

r%EtSr E,?S < d ig% \ﬂ:‘}@ﬁgy &L)Oa%lé;[)n}éu?g t%lfal;qli 2? &mn?s- Y{J 3e %vﬁgtle;n- " or Wa
- [ 3-if Eelé’die& froslithegroupsad), (CER), (0 (W) fvi)] tvil)@il) ob (ix):] met hanesul phona
3- (trans-3-di net hyl am nocycl obutyl)-1Hi ndol - 5- yl net hyl ] - (4R) oxazol i di n-
2 di met hyI am noo¥cl obutyl ) -1H-i ndoI 5-ylpethyl ] -3-nmet hyl (4S) -
' 1?ans 3- % am nocyﬁ”ob yI) H-| ndol -

3-(trans-
ol i di\n- 2, 4- d|

t
di

Q)r'"ﬁr'“ﬁ_f-“ﬁ_br-“ﬁ‘—'
U)l\)l\):l\.)' I\)CD
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ol
i
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-2,
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i

~3.7
3

@

zolidin-2-
i met hyl -
hyl]imd
trans-3

gl
EQ

rrethyl]lmdazolldln 2,4

=]

(
e.
-(trans- 3- dl(r)et hyl am nocycl ﬁ)utyl ) - 1H i ndol - 5}yl I)hyl ] oxazol i di n- 2- one

- (trans- 3-di net hyl am nocycl obut - 1- yl net hyl ) - 1E-| ndol - 5-yl net hyl ] -

oxazol i di pF2 . N—F R*N—S80,
GB95/ 0014 \ \
RN T~ "

"’OO OOOOO
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(i) S (vii) \< (ix)




" :
4-[ 3-(trans-3-net hyl am nocycl obutyl ) - 1H i ndol - 5- yl net hyl ]RQUS)%an;%ofi@iig 2-
one.

4-[3-(trans-3-di net hyl am nocycl obutyl ) - 1Hi ndol - 5-yl ]-3 -nmethyl

gx?tzfglngl) n32dloprgt hyl ami nocycl obut y4|6) 1H i ndol -5-yl acet ani de. “mﬂlmlﬂmﬂﬂlﬂﬂllll

4-[ 3-(ci s-3-di net hyl am nocycl obut yl - 1Hi ndol - 5yl net hyl ] - (4S) oxazol i din¥2-%
e. 5- phenoxy- 3- (trans- 3- am nocycl obutyl ) - 1Hi ndol e.
5- phenoxy- 3- (trans- 3- di net hyl am nocycl obutyl ).

N- benzyl - 3; 2 Jrd A r-1Hi ndol -5-yl acet ami de.
5- N- be%zy| %&%%m%o%% yireﬁymgéipéﬂtﬁt:%ﬁnochl ObU )dy 1H- i ndol e.
I

3- et hyl - 5 3s %%Wpﬁﬂywmﬁ@@é 48yl 4 oxadi azbl e

?;agglt gyl _Si?g’ﬁ(vshre%?w?cglo _yéan‘henog){cNobutyl)l ndol - 5-yl net hyl ] - 1, 2, 4- okad

3- et hyl - 5X[i$=-0+, ags -ISHd b IHy am nocycl obutyl )i ndol -5-yl nethyl]-1, 2, 4-triaz
ol e.

(S)-2-(5- (¥1&6¥&?n8§§96}”t’dl nyl met hyl ) - 1Hi ndol - 3-yl ) cycl opropyl am ne.
4- [ 3- (tr anZi8-Niilnet-8y/laadi nocycl obutyl) - 1H-i ndol - 5-yl met hyl ] - 3- met hyl (4R)

oxazol i di ng *
5~ car boxanpdb 4ok Prioaly.and he shir) contre > i formla () o G sty 33.“ ®fom
conpound a®Ti8RdRiREre Berphin®ny PHROEECTSs
4-[ 3-(trans-3-di net hyl am nocycl obutyl ) -
1Hi ndol - 5-yl net hyl ] - 4( S) oxazol i di n-2-one or a physiologically acceptable
salt, solvate or physiologically functional derivative thereof}

7. SA coapoipdund of formalk () 6éidcted fromahe goapiconsigingefiany of Clains 1 to 6
or a physi ol ogi cally acceptable salt, solvate, or
physi ol ogi cally functional derivative thereof for use as a

t her apeut i 4-{3«ftzars-3-amino@clobutyl}- dimtoldeylmethylp(48)orazplidindd-ofd. a) according fo

of”a ol | ni 41 frs eyt ML ok Ssimpetyl (4 PO REBHRY Spdibelatt 11 el Mo

agoni st i s41[3nﬂmataeﬂnocyclobtsyi)-1H-md@bﬁvmwl]oﬁ48bwmndm-e+ope@ﬁetwea) accordi hg

to any of @[@(%g.smeﬁw aobﬁl'gllt) hﬁ.aam" ir@efﬁﬁ] RYGALolidiR2ldmeNt of
ar mac c

mi grai ne. utl 05| Il on“cohpfising as active

i ngr edi ent 348 5Tdé‘&§tf‘ylbﬁt-,{2c@ methylaxmnocyclglputy 1%!“9(01(‘5‘) or (la), as 6.

defined i nylmylpﬁu&gimzx-&@né and/ or a pharmacol ogi cal |y
3-{2-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-yl]ethyl }imidazolidin-2,4-dione.
3-{2-[3-(trans-3-aminocyclobutyl)-1H-indol-S-yl]ethyt }-5,5-dimethylimidazolidin-2,4-

dione. 7.
2-{2-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-yl]ethyl } phthalamide.
3-{2-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-yljethyl }-3-

azaspirof5,5Jundecane-2,4-dione. g

N-methyl-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-yljmethanesulphonamide.
4-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-ylmethyl]-(4R)oxazolidin-2-one.
4-[3~(trans-3-dimethylaminocyclobutyl)-1H-indol-5-ylmethyl]-3-methyl(4S)-
oxazolidin-2-one,

5,5-dimethyl-3-[3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-
ylmethyl]imidazolidin-2,4-dione.

3~{3-(trans-3-dimethylaminocyclobutyl)- 1H-indol-5-ylmethyllimidazolidin-2,4-dione.
5-[3-(trans-3-dimethylaminocyclobutyl)-1 H-indol-5-ylmethylloxazolidin-2-one.
4-[3-(trans-3-dimethylaminocyclobut-1-ylmethyl)-1H-indol-5-ylmethyl}-
(4S)oxazolidin-2-one.




cMabl e salt or solvate thereof together with at 1 eastPOI{E3 95/ 00142

ceutically acceptable carrier or excipient. I1IT—Theuse—of——
gound of formula (1) or (la) according to any of C ains ﬂﬂ
gation of a nedicament for the prophylaxis or treatnent ' ﬂ, "H"H m”"’

pr epa
condigion for which a "5-HI[err]-like" receptor agoni st

I ndi chted. 12. The use according to Caim 11l wherein the cli n| cal
condigion is mgraine. 13. A nmethod for the prophylaxis or treatnent of
a Clala cal condition in a manmmal, for exanpl e, a human, for which a

"5-T err]-I| bSes

adm g steri n% (CO'rrpoun y&ﬁﬁ%@wﬁpﬁ@)-l?-ﬁinﬁgffg@@ﬁeﬁcﬂ-gttgl)om?%&g% of Cl ains

1to B in anddBf S/éumbﬂmmocypbbutyi)ﬂlIﬁmdobﬂ-ykmtbyihﬁﬂgethﬂ(@)au m 13

wherefn the %#g{é&!i&iﬁlz Sghdition is mgraine. A process for the

prepalation of a co ound of, forrrul a H:' whi ch process conpri ses:
react i AYHANYH lagringoyelaby )‘% indol-5-yl acetamide. err].

111

]
)

[
wher e] n W and-{3-(gi3-dmeth§fabdi@idyél o121 Hinkdolbb fifefhy] (aBMasblidin-3-8ReTU| @ (

[err]:

5-phenoxy-3-(trans-3-aminocyclobutyl)-1H-indole.
5-phenoxy-3-{trans-3-dimethylaminocyclobutyl).
N-benzyl-3-(trans-3-dimethylaminocyclobutyl)- 1 H-indol-5-yl acetamide.
5-N-benzylcarboxamido-3-(trans-3-dimethylaminocyclobutyl)- 1 H-indole.
3-methyl-5-[3-(trans-3-dimethylaminocyclobutyl)indol-5-yl]-1,2,4-oxadiazole.
3-methyl-5-{3-(trans-3-dimethylaminocyclobutyl)indol-5-ylmethyl]-1,2,4-oxadiazole.
3-methyl-5-[3-trans-3-dimethylaminocyclobutyl)indol-5-ylmethyl]-1,2,4-triazole.
(S)-2-(5-(2-Oxo0-4-oxazolidinylmethyl)-1H-indol-3-yl)cyclopropylamine.
4-(3-(trans-3-dimethylaminocyclobutyl)-1H-indol-5-yimethyi]-3-methyl(4R)
oxazolidin-2-one.
S-carboxamido-3-(trans-3-dimethylaminocyclobutyl)-1H-indole.

6. A compound according to Claim S which is 4-[3-(trans-3-dimethylaminocyclobutyl)-
1H-indol-5-ylmethyl]-4(S)oxazolidin-2-one or a physiologically acceptable salt, solvate
or physiologically functional derivative thereof.

7. A compound of formula (I} or (Ia) according to any of Claims 1 to 6 ora
physiologically acceptable salt, solvate, or physiologically functional derivative thereof
for use as a therapeutic agent.

8. A compound of formula (I) or (Ia) according to any of Claims 1 to 6 for use in the
prophylaxis and/or treatment of a clinical condition for which a "5-HT1-like" receptor
agonist is indicated.

9. A compound of formula (I) or (Ia) according to any of Claims 1 to 6 for use in the
prophylaxis and/or treatment of migraine.

10. A pharmaceutical composition comprising as active ingredient at least one compound
of formula (I} or (Ia), as defined in any of Claims 1 to 6 and/or a pharmacologicalty




wherein Z is a benzyl oxycarbonyl group and then renoving R&Uag 3 5 /
benzyl oxycarbonyl group to give a conpound of fornula (l)-wherein R err} =

Rl err]-= H and optionally converting .
into a conpound of formula (1) 48 wherem ﬁ”ﬂﬁw “",
Rlerr] is (Jerr] alkyl by Nalkylation; r

b) reacting a conpound of formula (l11) with a conpound of forrrula (IV)
[err] wherein BOC is tertiary butoxy carbogyl,
to give a conpound of formula (1) wherein R=R] er =
H and optio

of for mal & (T HipSe SHES: Jolsg iBep iR ik B CesP ok R cally socepiapy

or carrier or exeipient. when it is de5| red to prepare a corrpound wher gj n
A is a cycl opropyl group, reacting a conmpound of

f la (11 th d of f
ormita, ( ) i dsa o a compound of formula {Bj or (Ig)\Qccordmg to aLy of L1aims 1t 6 in the

preparation of a medicament for the prophylaxis or treatment of a clinical condition for ‘
which a "5-HT-like" receptor agonist is indicated.

e At et

12.  The use according to Claim 11 wherein the clinical condition is migraine.

13. A method for the prophylaxis or treatment of a clinical condition in a mammal, for
example, a human, for which a "5-HTj-like" receptor agonist is indicated which
comprises administering a compound of formula (I) or {Ia) according to any of Claims
1 to 6 in an effective amount. _ '

14. A method according to Claim 13 wherein the clinical condition is migraine. 3
15. A process for the preparation of a compound of formula (I) which process comprises:

a) reacting a compound of formula (IT)

NHNH,

(m
\i

cay,

wherein W and n are as defined in Claim 1 with a compound of formula (IIT)

NHZ

(1) \



in BOCis tertiary butoxycarbonyl to give a corrpouggufga‘ graulang)] 42

%S‘j‘%i n R=R[err]=H and optionally converting that conpound into a co
of

: '- formula (1) wherein R and/or Rerr] is (Jerr] a | b
N- al kyl,ati-on. 16. An internedi ate cQnmpound of forrmula (I :rﬂ“‘“!‘aﬁmwumu“‘
L %*

wherein A and Z are as herei nbefore 3 fined. 17. An inter

of formula (1V) [err] wherein A is as hereinbefore defi ned.
18. )‘An i nt ermedi ate conpound of formula (V) [err]
wh n BOC is as hereinbefore defined.

wherein Z is a benzyloxycarbonyl group and then removing the
benzyloxycarbonyl group to give a compound of formula (T} wherein Ry = Rl=
H and optionally converting that compound into a compound of formula (I)

wherein R and/or R1 is C_4 alky! by N-alkylation;

ie !

or

b) reacting a compound of formula (IT) with a compound of formula (IV)

wherein BOC is tertiary butoxy carbonyl, to give a compound of formula (I}
wherein R=R! = H and optionally converting that compound into a compound
of formula (I) wherein R and/or R1 is C1.4 alkyl by N-alkylation;

or

¢) when it is desired to prepare a compound wherein A is a cyclopropyl group,
reacting a compound of formula (II) with a compound of formula (V)

NHBOC
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. A

-

wherein BOC is tertiary butoxycarbonyl to give a compound of formula (I)
wherein R=R1=H and optionally converting that compound into a compound of
formula () wherein R and/or R1 is C1_4 alkyl by N-alkylation.

16.  An intermediate compound of formula (III)

H NHZ
Mam
16

wherein A and Z are as hereinbefore defined.
17.  Anintermediate compound of formula (IV)
' ——— s OMe

av)
BOCNH

wherein A is as hereinbefore defined.

18.  Anintermediate compound of formula (V)

O

NHBOC

wherein BOC is as hereinbefore defined.




