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WD 2006/ 046030 PCT/ GB2005/ 004127 -1 Tetracyclic
i ndol e derivatives as antiviral agents The present

WO nentdosn rel ates to tetracyclic indol e conmpoRtmeB2106/004127
phar maceuti cal conpositions .containing them to their
use in the prevention and treatnment of hepatitis C
infections and to nethods of 5 preparation of such

ons an re |
canee of viralianent bRl e R b duffaletad 0 0 i

treatment for HCV infection but it is believed that

i i bhition of.it e 6 I 1

pgﬂlel p(r:eus nq vent olx} rré%t?%té?&+%ﬂ?{r)lg§l F rEpeJn‘]g{EFB pﬁaﬁl%fquu%a compositions
contalnivtgethenattd tlmla hsepmthe preverioh pedrdatreny ) hopige 8 Jafections and to methods of

r for the 10 Neurosciences)

prepa.gatlgn P@Ssugﬁ Hﬁ’% dVVQ?d O o&ﬁ(‘in ole derivatives: ~A R3 z

OqHépaﬁias C GHZ\} hs Ncau€® &f vuﬂZnMe}ng Phereds aRet nqRElequRE:, tre@anent for HCV

A LAY h 1d

o QR BRAEES WICRBAR SO TR B AR ALy vo
be of hergefir.der s. Fbmever t hi s docunent does not discl ose

thleubkjlgh ?r{te Eﬁ%xtglh aéphcg:tﬁonl \98 ?%Oﬁjﬁr(b\ﬁﬁt ugq%ltds elgstitute for the

trea ral ect1ons
Neurd;snteeaesl)ahscmnhqfaﬂ@nng apge d@a)latl‘(m WD 2005/ 080399 (Japan

Tobacco Inc.) discloses the follomﬁng fused

het erotetracyclic conpounds aQrR5 R B2RY

GAX &X5G G R$*R5 Cy ere A, X, C, G,

X, &3, A, &B, &, ,NRS R5, R6 and a are

defi ned therein, and I~ us pol yner ase

i nhi bitors.

where A, Z, R, Ry, R3, R, and n are defined therein, as useful in compositions and methods for treating
psychiatric and neurological disorders. However, this document does not disclose the use of tetracyclic
indole derivatives in treating or preventing viral infections.

Published International patent application WO 2005/080399 (Japan Tobacco Inc.) discloses the

following fused heterotetracyclic compounds:

where A, X, Cy, G', G%, G*, G*, G, G%, R', R%, R3, R%, R®, R® and a are defined therein, and their use as
HCV polymerase inhibitors.

The present invention provides the compound of the formula (I):
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The present invention provides the conpound of the
formula (1): WD 2006/ 046030 PCT/ GB2005/004127 -2- X-Y
WO00R04d03Z N ~ (1) R2 Ar R A wherein A is PCT/GB2005/004127

C3_8cycl oal kyl, optionally substituted by hal ogen,
hydroxy, Cl1-,al kyl or Cl_4al koxy; Ar is a noiety
containing at | east one aromatic ring and possesses 5,
6, 9 or 10 ring atons, 5 opt)'(o.ryally containing 1, 2
or 3 heteroatons independerwfy selected fromN, 0 and
S, such as phenyRl_pyridyl J pyridazinyl, pyrinidinyl,

pyrazi nyl, thienyl, ol yl angl)i m dazol yl ,
which ring is optid ‘ A,u?ed by gfoups Q and
y1l, Cl1_6al koxy,

Q@; Q is hal ogep?
. (CH2) 0_3NRcRd,

(CH2)0_3aryl, heteroaryl, Cg
O(CH2) 0_3C3. 8cycl oal kyl, O CH2)1_3NR Rd,
wher@ CH2) 0_3CONR" Rd, O(CH2) 0. 3CC2H, Q(CH2)0_3aryl, 10

g 8;%%1%2}%@%%3&?)% ljﬂ&i%g lﬁkol{am@, ﬁ&dra)f,yecl_4alkyl or C,4alkoxy;
i nd;agemgﬁelmjz l:qma&ﬁxhgedl; teast Oglé m’ginb]tYdiﬁt(gglﬂﬂl poskekscB 3| ¢r§]¥9| or @ flng atoms,
. .6al kyl: aor R an , together wt e
opsiof ey i in ey e B N i s suchas pheny,
pyridhlepyaridazihylppyaitridinyl y pyeegingf, tteriyD fufartyl, pYragdl@nRd inlPizoBT) &lhlck ring is
i nj het er oat ons i ndependent |y

.containing.,l or 2 nore,
.OPUOE%&(?@%%“ rbélgfodpsgn%’dgz and/or 1 or 2 groups

i ndeipbaidgent hydroze) @;gilf;d, € rcalRoNVH GRS 0] heddabdeyll CONRERS(CH,)o sNRR?,
id ring., Ne) Y, Sphst Lt y :
OCH LT PR R Lo b O R rebEag B I8 by
O(CH, hdlepreortg nNOCHRRE bie@ICE)o L3 (O Ol 0@ERf; Cl - 4al kyl and '
Aydal koxy: or Re and Rf, are |inked,b h rqat om
el B K indt o9 2o AP ReE Gyl O BT BN
r i orqR° efid R% togethat withrile witroges atowtte méichatiedl areiangehed;, form a heteroaliphatic
; ' tituted. b alogen, hydroxy, Cl-4al kyl
ring F TR ol WP PR 08 G gt o Vepodeh iy fered rom 0
and Sgndfont 912 gypups slependendp sé¢lentel from NHIand NCujatigl, lbyedeahio giegis optionally
: [ | oge hydr oxy, C1.4al kyl or
Suw%‘?dil%l lE)c/? élgﬁ%/&%%)%cé“%llkglao(&l%gﬂag]f%% and Cl. 4al koxy groups
arR ang Bi dro mdéeydestipsdcted tfoch ydrogad, Oy aikybandiGgiliogy; or
Q ' fo a_ Il fod to 7 o
at'o #g ,gm(%(ea ?%X%( g‘flaj a{r llgknlt(egg%%? SR gemfvmc%’ﬁ%n%nssm formy3 hesproaliphatic ring of
4 to g @topat wirse fariciéigancitiondlly seisstiowddyt hhlogem Wydrdxy a@dalSyl or C;_salkoxy;

?:Irhfrlgr Igﬁlﬁl?/ l@&lg r@?%}l{y% g%@%‘;}{’/ Lrgltn aeﬂ g@{x&? ergl %%?o@ly?sgb%?rﬁ%ialogen or
hydrogy;0) NHS( O) 2NRaRb, C(O) NHS( 0) 2C1_6al kyl ,

Q’ is halogen, hydroxy, C,.salkyl or C,.4alkoxy, where said Cy.4alkyl and C,_salkoxy groups are
optionally substituted by halogen or hydroxy;

or Q' and Q? may be linked to form a ring of 4 to 7 atoms, where said ring optionally contains 1
or 2 heteroatoms independently selected from N, O and S, and is optionally substituted by halogen,
hydroxy, C,_salkyl or C,_salkoxy; :

one of R' and R* is CO,H, C(O)NHS(0),NR*R®, C(O)NHS(0),C, salkyl,
C(O)NHS(0)2(CH,)p.3CO2R* or C(O)NHS(0)o(CH,)g.3aryl,

and the other of R' and R? is hydrogen;

R®* and R® are independently selected from hydrogen and C,.¢alkyl,

or R” and R, together with the nitrogen atom to which they are attached, form a heteroaliphatic
ring of 4 to 7 ring atoms, which ring may optionally contain 1 or 2 more heteroatoms independently
selected from O and S and/or 1 or 2 groups independently selected from S(O),h S(0O),, NH and NC,_jalkyl;

W is -CH,- or -CH,CHj;
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C(O NHS(O) 2(CH2) 0_3C2R or C(O NHS(O 2(CH2)0_3aryl,

and the other of R and R2 is hydrogen; R a and Rb are
wo pbepansent | y sel ected from hydrogen and Cl_6etRgB2003004127

or Ra and Rb, together with the nitrogen atomto which

they are attached, forma het%roallphatlc ring of 4

to 7 ring atons, V\,hl ch ring may optionally contain 1

or e _heteroatops i ndependently selected fromO

anzf%%ggé’df: 1'8?%1g groups i ndependently sel ected from

S( Qs -CREM>- oNRENd NC1. 4al kyl;  Wis -CH2- or

- , 2006/ 046030 PCT/ GB2005/ 004127 -3- X is

C= S%%%%gwf&“g %: Yis -CRl4aRila_or NR4a Zis

0 R“’Wfbgem mm@tﬁc@@tﬂ&r €, R1iQny1 SoxBYOCQLE INRRY 8 RYOH,), ;NRR";

YL b gal ken NR Rd or
‘% ﬁé“%& af%ﬁﬂ%&lﬂe RS RIS dora g e, Caalkyl
Ca. aalkam @M%@l YCs gl 36940?@104116‘1) g, taﬂdfxsmmclfgmwlomz)o saryl, (CHp)p 3Het,

C(O)% gk%)g{ @‘%’g@ﬁ 1(‘@{)0 QT é%ig%&@{@@ Rilkyl

NR“*C@IAI)IBFRYR,", § SRRV & HQC(O)(CHz)o sheteroaryl,

opt10§@%@%lﬁ:§ ]}7%%% gf;%%?gg‘y %?iR‘:rLQgT@F& ec(i) %ror%(cl 6a(lkyl hydroxy, halogen,

Cléalﬁ()@)SHZ&dDB{Zj,Qﬂ@INRlGRl? (CH2)O 3het er oaryl or
ubstituted Qy 0

3het er,oar yl 0 aI I
or 0 G5 16 8 SRS et PP SR B AV (oot
(CH Jaytebeepoayyl, (hm)age(m)(cmg m“fs‘abmmmo 3Gkt yanalky( Sptiohalyk\bslituted by

7 ndent |y sel ected from hydrogen,
C“Sa‘@]l @F%&"(@%‘GE BR19, (CH2)0- 3Het
( GhiR'OandtRet, &fg&ﬂﬁWlth t(xeﬁh'iﬂbg}n 36 Q&G}dﬂ)ﬂ&yammﬁ fim a heteroaliphatic

. Q-3 K ! b t ted b
ring %F%)APR%/%,S om, (‘%ﬁ‘}’g%é‘ﬁy 8Pt¥‘ OSnogtagé or, d}si?{ls %J;c’:r%ﬁ)tpm%éected from O and

S andamd oR2 Eroupxmgdﬁphlﬁfent\ly felected) EromiS{ 010 )., NH) NG, Qal My bitd N(OBBY. 5, 4alkoxy,

tt hed [.i ghat i f 4t
and i R SRy T BE BRGSO r§ ebbrrdios o %2
R '@ ariieR '8 nre vidopeam darelly eﬂéceezﬂ fEdnoigdebgam o, caBkya ast l&terdary]f 2

depe t ed
R I LS R T f—
ring of Bitd Driog eityms lshlhmhlrhlg tmeg opjonhldy @gaim, 1 dﬂ)@dn(m( yetelﬁ‘étoﬂaieleyled from O and

S and,? T 1%9‘% ups se%bte oxgaﬂ%/ Fijoghﬁﬁ—ﬁ nfiik% & &q gllngﬁg)%tlonally

substiRit@] bytt@gngtxh@ydrmﬁ, B.4alkel oriG sadbigem at om t o which they are
and pfHch@G08ky LOLMG, AL LABLI Phatic 20 ring of 4 to 7

nay optionally contain 1 or 2

with thc)pl@VIh@theirtbmmumhdfémda (Hriomt:0 and S and/or 1 or 2
e 5 8 ed: (D, 4al kyl ,

<S5 gaf SASRLSH: LAl Sl e PO 7
14-cyplphixgk§ me@yl-26,7 szttradwdr@mddle[rm@l@z,s]lambd;mammt:lewmwd agid,
14-cyglgfr;’r%g{]%g-leﬁlp§}?g F%ttgt?f{hsgotlng%[g{l-a Q,ES]QJn%’diz?zE%ciBJ‘ ?lt-catrbho%yhc acid, or
14-cyglahexy3-ohthryy-6-Medy bbby driorBiioinddbi8[114] 2, Bbdniodidzbenz bixarboxylic
zi ne- 11- car boxylic acid,
14- cycl ohexyl - 6- net h I-5 6, 7, 8- tetrahydr0|ndolo[2 1-a]
[ An 9pdysphodtieatk &cip h@R_X[Ii C@dbfoxNRl & acid,
14[ngy&ﬁ&@&g%dlm&twtsh%ynlgw tbﬁglr ahydr oi ndol o[ 2, 1-a

benzodi azoci ne- 11 car%oxy ic acid, or
One avoured group of compounds of the present invention is 'of formula (Ii) and

acid.

pharmaceutically acceptable salts thereof:
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14- cycl ohexyl - 3- net hoxy- 6-net hyl -5, 6, 7, 8-t et r ahydr oi nd
ol o[ 2,1-a] [2,5]benzodi azoci ne-11-carboxylic acid. 30
wo moenesoenbodi nent, X is -CR14R15- and y i s NRPABGBRWS/004127
anot her embodi ment, Y is -CRl4aRl5a- and X is NR14 One
favoured group of conpounds of the present invention
is of formula (1i) and pharmaceutically acceptable
salts thereof: WD 2006/ 046Q3§ PCT/ GB2005/ 004127 -4
X-Y\ Z HO2C N where X IT/ CHR14-; Y is -CH2- or NR
Q,

14, ; SZISg{'())?r 4 and Rl4a are as
defined in reldrhg

); wth the proviso
that when Y is NR The follow@ng

enbodi nents apply g @'conpounds of
formulae (1) and (li): I\n one enbodlnent Yis -CH2-
when Z is 0. 10 I n anot he bodi nent, Y is NRlI4a when
Zis -CH2-. |In another i nent, Y is NR 14, when X

is -CH2-. In another enb Y is -CH2- when R14
wherd S Ot her than hydrogen. In another enbodinment, Rl4 is

(CH2)O I OR 6 or (CH2)0.,NR 6R 7 where R16 and R 7 are

asK#effRed in relation to formul a (1). Preferably,

R%ﬂwléHC%iﬁRef NR 6R17. 15 Wien R14 is OR16,

prefera i s hydrogen, (CH2)I.3(C.6al koxy) or

( @& Pror3 8R‘9 where R 8 and R19 are as defined in

[ }lakk gRy k@ aﬁ-@a[s'@éﬁﬂad(nl)eiatlmeQOMu@J(g'_;)b!zyéN{R]ég i42| 1) 2
y

hydr ogen, C1. 4al koxy) _ _
with tb‘?Pf(J’CF‘B‘)h? "S‘RRISF@B ‘WHet BotR18  and R19, together with
t f’ﬂfhe %llom%ﬁxba&ﬁﬁh& Qp;)@infr&au&xh@me 3bBpokhdAst! ﬁ&ﬂmlaﬁ: o BRdaTi):
- or 6- nmenbered heteroaliphatic ring, which ring may

d?P@H%WP?“@BhF&?ﬁHE Bhen Bishr e het er oat ons sel ect ed

frmmd&lea&qboﬁlmld/\ors Imwh&lmsom; sel ected from S(O),
O 2, NH and 20 NC1 4al kyl . Exanples of suitable R 6

alﬁ%herﬁle\’%&%eﬂh%&saﬁ%nwm ECHaN( CHB) 2, cand ~NCH3
Wiﬁ Bnodee Bmbtméns, mléﬁ;zvheméﬁse&ﬁéa kB4n B;tcﬁogeﬁ hydr ogen,

4al kyl 1.3N I
(@@?@%@p Q{igp%;@ )19 6} RJ‘RZN@QT Rizimdy )age as defined

in rel@ion tEform@P{). PREEthdy, sm‘bﬁton‘ﬁ&red{‘w7 Cl. 4al kyl, 25 where

s FHer e ASRFdStL L, ool eeked, LS DA O8RPr whe
and RPGIY {58263 110R%h & to formula (I). More preferably, R'is hydrogen, (CH,), 3(C;.salkoxy),
(CH,),.3N(C,qalkyl), or (CH;;)“NR”;R19 where R'® and R", together with the nitrogen atom to which
they are attached, form a 5- or 6- membered heteroaliphatic ring, which ring may optionally contain 1 or
2 more heteroatoms selected from O and S and/or 1 or 2 groups selected from S(O), S(O),, NH and
NC,.alkyl. Examples of suitable R'® groups include hydrogen,

§V\
3\\¢/~\OCH3’ é\\v//\w«Cng, T:::]

?\\//N\N 5\\/’\,\1/”\I

l\/j\lCHa e Lo

When R'* is NR'*R", preferably R'® is hydrogen, C, 4alkyl, Cs.scycloalkyl, (CHy);.sNR'®R",
(CHy)o.3C1.salkoxy, (CH,).,C(O)(CHy)p.2N(C,.4alkyl), or Het, optionally substituted by C,.salkyl,

where R'® and R' are independently selected from hydrogen, Cj.salkyl and heteroaryl,



-5 or R18 and R19, together with the nitrogen atomto
which they are attached, forma 5- or 6-nenbered
wedoene@Bo phatic ring, which ring may opti onal PgT/GB2005/004127
contain 1 or 2 nore heteroatqmrs selected fromO and S
and/or 1 or 2 groups selected fromS(O, S(0)2, NH and
NCl_4al kyl . When R14 is NRL6R', preferably, R1l7 is
or Rméﬂdl RQQBge‘tHer @ﬂth ﬁﬂ'nm@gen N&ﬁﬁ) \Pﬁl@{ BERRE )(ttacﬁ@i?fo‘nﬁ a 5- or 6-membered
hydr ogen, thyl, et hyl i -propyl. Alternatively,
hetewa@bafp@fmgi» ghlﬁmmaﬂ Omeallaﬁammi or £ grges etsroajgmsiselegied from O and S
and/Bd ﬁér%p@ﬁ%eﬁ@roﬁfﬂ(@?‘ SkOEINH %cﬁ\l@h&%lhed forma 5-
ered heteroa Epatlc ring, ich ring

| opthlfﬁézlq%)‘?Ngoﬁt aPrRferrblyy R is hygrogerpor£h entigy 1. aMavemfefqra%v R}’ is hydrogen,

5  metlgl, Cﬂgsors {(?gqt ed from NH, Nd . 4al kyl and
4al ki ){‘{B\I rrpﬁl es of suitable NR 6R17
gr @&tﬁ@aqﬁﬁ& Hae R His R\pngR qqg@pq:ry@th(thegunqulzatgm t¢qwhich they

are aftadNed; Wiz 4%= oM@%nﬁ’kred‘ Ilé\(@l‘gﬁlphﬁcl\/ﬁl NehicHYing ma%;aﬁonaW%tam lor2
NVe2 |, 15 O KVe Me N
morg\ atoms andifmm Z@HHPS M‘WC%TOmINH NCNWIQQ @nc}\N (67Ha)osftealkpxynExamples of

suitable NRVRE e iliae: N
H
N
N
—N(CHa)z ,

10 — NHz ——NH(CHjy)
N N H
~ \/\NH2 - \/\NMez AN ANMe:
' ' I
e \/\ N N
OCHs Ao AN e,
15
H I\|Ae l\'lle
N
K/O k/o K/NMQ
Me
Et iPr lll
IL ,L / \/\N
s \/\NMe2 e \/\NMe2
H
Me
' -~ N I\llle , X
~
. NMe /N\/\N N/
20 NPr ) Me
H Me
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NVe2 0 O WD 2006/ 046030 PCT/ GB2005/ 004127 -6 ,Ove -N
W -NN\--j and I n anot her enbodi nent, Rl4a is
waysogesy Cl 6al kyl, C2_6al kenyl, Het, (CH2) OrGNRBER1/G04127

or C(O)(CH2)0 3NRL6R 7, 5 where R16 and R 7 are as
defined in relation to formut@- (1). Preferably, Rl4a
i s hydrogen, Cl-5alkyl, C2-4al kenyl, Het,
( ) 2NR16R 7 or C(O )1.2NR 6R 7, where R16 and

7 §re independentl)g C1) 6,a+\qu/(OMe R16 and R17,
—Noget"™ with the ANtroggh atomto which they are

ched, fomth a 5- -menbered heteroaliphatic

ring, whi ch ring may optionally contain 1 or 2 nore O

N o el 2 e RS R T ety R ol o
C(O)@ﬁDoQRjHHR”net hyl, ethyl, propyl, butyl, pentyl

ls
L LAt N R S
C;.calkgrgyt, Giey (CHD MNRIPR boryG(0)(CH,) 1 ,NR'°RY,

Wher%Cﬁ&j ”3C({9e g,‘jgtg,é%lke}% 4al kyl )2 Q(CH2) 0- 3aryl or

oary ‘er abl y, i s hydrogen,
or R'¥4 nggthed*Wﬂrthfnmtrog&y dtom)cty which tlé&lakﬁmthed form a 5- or 6-membered

heter% gl:% 8 g %el}l h T ?‘ya§a| K ra Ly dﬁ)rntgngr—gx)b% more atcftgs %‘%F bare%,]grouPs selected

from NH_aod iNﬁb, salloh| Brampées ohgpitatdaR'* gTaupd &xicludx Yiydrogen, methyl, ethyl, propyl,

butyl%:%% 2C(O) N(C1- 3al kyl )2, Q(CH2) O_I phenyl,
.1 pyridyl, Q(CH2)0_I pyridazinyl,
Q(CH2) 0. | pyri m di nyl or Q(CH2)O_I pyrazinyl. Mbst

erably, i s hydrogen, fluor hl ori ne,
ydroxy, thoxy, CI\ﬁ\;@oxy, i -prop XWC( (lﬂl\/klz
yl ox %;/rlzpy r i
OCH2p I‘I%?&ZZI nyl , OCH2pyr| di nyl or O- pyral%inyl 25
Anot her f avour ed group of compounds of 'the present
invention is the conpound of fornmula (la): z ~XY

802C CN)O-1 (la)o A NMe

"Ls_)j\/\NMez 5,1)]\/ N\) %LL)O}VO |

s and

In another embodiment, Q' is hydrogen, halogen, hydroxy, C,¢alkoxy,
O(CH2)0.3C(O)(CH2)0_3N(C1.;alkyl)z, O(CH,)o.3aryl or O(CH,)o.3heteroaryl. Preferably, Q' is hydrogen,
fluorine, chlorine, hydroxy, C;_salkoxy, O(CH,)e.3C(O)N(C,.salkyl),, O(CHy)o. aryl or -
O(CH,)o.iheteroaryl. More preferably, Q' is hydrogen, fluorine, chlorine, hydroxy, C;.alkoxy,
O(CH2)12C(O)N(Cy.3alkyl);, O(CHy)o.phenyl, O(CHa)y.1pyridyl, O(CH,)o.,pyridazinyl,
O(CHy)o.1pyrimidinyl or O(CH,).pyrazinyl. Most preferably, Q' is hydrogen, fluorine, chlorine,
hydroxy, methoxy, ethoxy, i-propoxy, OCH,C(O)N(CHjs),, benzyloxy, O-pyridinyl, OCH,pyridinyl,
OCH,pyridazinyl, OCH,pyrimidinyl or O-pyrazinyl.

Another favoured group of compounds of the present invention is the compound of formula (Ia):

wherein
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)01 wherein WD 2006/ 046030 PCT/ GB2005/004127 -7 Ais
cycl opentyl or cycl ohexyl, optionally substituted by
wh2006gai030 hydr oxy, CL.4al kyl or Cl-4al koxy; Q@CT/6€B2005/004127

hal ogen, hydroxy, Cl1.6alkyl, 4Cl-6al koxy, aryl,

heteroaryl, CONR Rd, (CH2)0.3NR Rd, Q(CH2)1.3NR Rd,

Q(CH2) 0. 3CONRcRd, Q(CH2) 0-3aryl, Q(CH2)0-3heteroaryl,

tRnRBGHbstitketAMe MBS LN, NydsedyeCt edy! or

10 %rziﬁ%pregtgyg%rﬁgclghe% e O L 4al Ei/l YRR

C1.4allami the nitrogen atomto which they are attached form

Sal g& ﬁﬂ&%h'hg&%w €. dlm Qfalbboxy Quryl, hefdrdigyl ALONRR VATBE 5 NRR®,

rin |on substituted by hal g en.. ;
orHRrER) Oleoa A1 R OBtk S FoREe RO RS
H@ﬁdﬁg Ee{c){ 1&@&&@&@9 sélé&é@ f'fb‘{rglﬂ}@ﬁﬁen a0 chiil adteC(OOR Yealkyl;

e and are |inked by a eteroatomselectedfro
Mo Adndgie pipBMAGD SRR Phaffaried i Rsferoafighatic fige of 4 107

i DEer LB, [oRalfAdubktifddatbyikglo th)Qﬁ*@Jy' Y alkyl or C;_qalkoxy;
rmgagm%st?etrytaed gl%lgoozéxs h1 drog QCélh% ol -

I kK
CIR°4ia4i Ropegyeach a\delpqnﬁ@ﬂé F‘?’\e%eélffﬂ’“ﬁ!'é’ PEFIK3Nd, g@i Kokl koxy
Iﬁﬁﬁd RAFO MRS W@he%?&dt&ﬂ @e!léciéd $ehsY,id Mﬁ@toh’b’mﬂﬁlﬁe@@@ﬂphanc ring of

ydr oxy; I's hal ogen k
4 to 7@!@4%0‘)(‘9“6 HE i Qptign SH%SF‘KW ?f?alo ‘?Z%f{xgl 4@4‘6‘6’;59 <alkoxy;
arg4 wiblkelnagald, Xal@‘ll,t@ L d1kokly @fld 2y1 ialpe Q@lﬂ)pﬁ’énahy slibextyted Bybhalogen or
or @ and 2 may be I'inkéd by a bond or a heteroatom
hydrogg| ected fromN, O and Sto forma ring of 4 to 7

at halM‘é&ﬁ [l ‘tlﬁdlﬂ}g of 6, @Ibyo Wit Yai® TPaIKyL 4ndeX] dloxy groups are
g r oxy 4al kyl or Cl-4al koxy; X |s C=0
0pt10na@mm I%Jted VhNP&e& thx@f‘i”%y CRl14aR sa_ or NR4'; Zis 0,

! 2Rl Q fehbeHAnked B2 BB or Rﬂé&oat& Selated anSH @asd $adhrm a ring of
|ndependently sel ecth@'from dro en, dro§ C.alk
4 to Ttama PRYFP said Eoe i QPYQEANY SubRuL &56 &(‘%?’8,‘1 %‘?’ 14aATORYs
Hey s ¢Leh2R“RNRYGRLY, C(O)(CH2)0 3NR16R 7 and

(#H2)0- 3NR, 16817; R16 and R17 are independently
seYé“cﬁgd Rrofi My dr ogen, C1.6alkyl and (CH2)0- 4NRL8RLO:

orz Ri®, cﬁgjora@g[z@}mze nltrogen atomto which they are
attgchgd korma hetero

ri }Flg Bt O}FTB and‘,@.II A era[: ggleaﬁ §e6eﬁt§fl ?rﬁmélgﬁrtog?n lzyroxry 9 calkyl,

C,. 6allmr d]@iu&f@ 2L (QI)B,. Gsmleﬁétedﬂzyomm'é rC(8)(@H, 3N R and
F" & NH or NC1. 4al kyl, and which ring is
F e Rsubstltut ed by hal ogen, hydroxy, CL. 4al kyl

Or R'Gild HA hiéQﬁ(dépexB&x&ly&ﬂldctEﬂlﬁoxﬁ hﬁiroged aheaikignand gCP&hL;HR%B’&

[ STRDLE SAE, S0 Lol S 48 i DSl o
ring ah&hﬁ fvdich iripp ﬁfay optidnally @htath I @ 2Znor8@3t¢rowgnme®m§d frimi Q@ ér S or a group
S(O);%Bgzc@%)r w&;ﬁﬂ%igily ggl(ga %gg fg o%tlo%zllyé(Jg?{tlﬁgjgg fgl’{o%%_,l?\g?oxy, Ci.salkyl or
C..alNedly; 4al kyl , and which ring is optionally substituted

banal 8 gﬁ ate i m n%x1¥tly sq]éctg'd?l &é‘&( ?iycp 5gen gl‘d él 6u§9f(y

or R'®, R" and the nitrogen atom to which they are attached form a heteroaliphatic ring of 4 to 7
ring atoms, which ring may optionally contain 1 or 2 more heteroatoms selected from O or S or a group
S(0), S(0),, NH or NC,_salkyl, and which ring is optionally substituted by halogen, hydroxy, C,_salkyl or
C,.qalkoxy;
and pharmaceutically acceptable salts thereof;
with the proviso that:
when Z is O, then Q' does not contain a ring that is either a Cq.4aryl group, a C;.iocycloalkyl group, or a
heterocyclic group including 1 to 4 heteroatoms selected from O, N and S,

and the compound of formula (Ia) is not:
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and pharmaceutically acceptable salts thereof; wth

the proviso that: 35 when Zis 0, then Q does not
wa@onwbAid3@ ring that is either a C6-14aryl gr OPQI/GB2005/004127

C3. 10cycl oal kyl group, or a _geterocyclic group

including | to 4 heteroatons selected fromO, N and S,

and the conpound of fornmula (la) is not: WO

L g R B eaistt 9ot *¥venz ox

14-c3zc|lqlpex}1§ oealnib 656y, 8-wtralidebindolof2, 1-a](2, S]benzodiazocine 11-carboxylic acid,

14-0%:@0:11&%/ gﬁzbglg%{(g g&?ﬁ%ﬂ%&?dﬁdl%‘b%{ﬁ -aﬁ& E]% Cf%lgzlo@%gll?karboxy?l acid, or

14-cyrtohexyd 3 ahethoyly ~63navist 1A 8- @;rﬁhyﬁ;ct&*dokﬂ thﬁﬁkbbnwdxhzm@m;a-llaarboxyhc
acid] [ 2, 5] benzodi azoci ne- 11- car boxyl i ¢ acid, or

14- cycl ohexyl - 3- net hoxy- 6- net hyl -5, 6, 7, 8-t et rahydr oi nd

ol bfdhe embddifént54 1stw¢izl@dylaqm@naibsalisnmmdkwmylbg@, hylr&yj Gh..alkyl or

nphod j e tiqna
C1-4aikgﬁgpﬁ% o eg A{ﬁﬂglfbgggéﬁ§ {?{lg rt%{g‘i/d?% . ﬁﬁPrme Xlethyl or methoxy. More
prefe@blyl &likansybstiftedf er abl vy, A i's unsubstltuted or
- su of.i th
?egb%%%ﬁ%é)égxéegt 5 {s hglg en Big({ b/ 4algﬁ 0 & iqﬂBMore pyeferably, Q'is
ﬂmr@mbb@*Mem&ﬂWCPﬂwsmhalogen, hydr oxy, C1.4alkyl or
XY ¥ ly, Q@ is 10 fluorine,

ch orlﬁe bO&ﬁ{ﬁ g &l E% oxy. I n another enbodi nent,

QAMghes averred gmnmih@rnpf)w@ of tbelprgyenuipvenfiorcio whfvomels (Iaf) and
h &Q@ REESLRE VG b QB S of formula (laa) and
phat a?tna@Zut%Péa% Sgﬁ%tcce%f{ able salts thereof R 14a OCN

FKEC N Q(laa) 15 whera|1(JRﬁhd Rl4a are as defined

inrelation to formula (la-pWwth the proviso that the

conmpound of formula (laay is Yot:

6, 7, 8-t etrahydroi ndol of 2, 1- a]

acj d,

14- cycl ohexy}prnet hyl -5
[ 2,.5] benzodi aZz8cMwe-"R,
14- cycl ohexyl - 3- ng .
1[2, 5] benzodi azoci ~ 1 c acid, or 20
14- cycl ohexyl -
- met hoxy- 6- nmet hyl -5, 6, 7, § \rahydroi ndol o[ 2, 1 -a]
[ 2, 5] benzodi azoci ne- 11 - poxylic acid. In one
enbodi nent, QL is hal ogen or absent. Preferably Q is
fluorine, chlorine or absent. In another enbodi nent,
wheré2il QA andsR '(* @H&)s@eﬁ[‘dﬂlhﬁﬁﬂaﬁo:ﬂfo faa)a(@H12) 0. SNR 6R' where

efine n relatlon to formul a
W"hz(l:\:fag'jowsﬁ té?%l po““ % (%fS] *8P'e i ndependent |y

 l4cyshegi- éﬂhefhybﬁrﬁﬁyietemgsdlromddo[ZZSa]%]Mh@dzocd\@[Bcarboxyllc acid,

d ent sel
513t A0 ol FPRERL BRLEFL ey i o
14-cyatmdem3-naﬂexb6{rﬂreth}’lbﬁlﬁy7l &-tefeadeyiqolndslof 1-4) (M, i]bd‘aizﬁrhﬁbéme -11-carboxylic
acid. 9roups incl ude:

In one embodiment, Q' is halogen or absent. Preferably Q' is fluorine, chlorine or absent.

In another embodiment, R' is (CH,)o.sNR'R'7 or C(O)(CHy)osNR'R"” where R'® and R" are as
defined in relation to formula (la). Preferably, R'® and R' are independently selected from hydrogen and
C.¢alkyl. More preferably, R'® and R'” are independently selected from hydrogen, methyl and ethy!.
Most preferably, R'® and R'” are both methyl. Examples of suitable R'* groups include:

0
N(CH,) N(CH,),
;&(\/ 3/2 and Zt,(“\/
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O N(CH3)2 N(CH3)2 zfl (~ and WD 2006/ 046030

PCT/ GB2005/ 004127 -9 Another favoured group of
wa@ewpouoss of the present invention is of fornedBGBRWF/004127

and pharmaceutically accept aQI e salts thereof: Rl14

R15 O HO2C N Q (Ib) 2 5 whefe Q, @, R14 and R15

are as defined in relation to formJIa (), with the

pz%gg@ \2)?(1%/ gﬁg %P%g f_ﬁhﬁ g{?% ?1&1&1&3% 1s|0? fmtlla (Ib) and

Phar@}u{eﬂn@}lbmzmmkzsahethemﬂ_ﬁ carboxylic acid. In one
enbodi ment, Ql is absent, fliuorine or chlorine.
Preferably, Q is absentR n anot her enbodi nent, Q@
is absent or fluorine. @ is absent. 10 In
anot her enbodi nent, R14 i§ (CH2) 0_10R16 or
(CH2) 0_, NR 6R1HO,GA p and/R 7 are as defined in
relation to fornula . A Y, R14|gb)02 16 or
ably R16 is

NR 16 R17. Wen Rl14 /
hydr ogen, (CH2)1 3(Cl_6al
where R 8 and R19 are as
formula (1). More prefer R16 is hydrogen,
(CH2)2 3(d _4al koxy), ( _3N(d _4al kyl )2 or
CH2) 2. §NR18}?19 where R18 and R19, together with the
WherﬁlQ{ g8n aaft%nﬁte@svlwﬂneﬁml@aw@yfmlaém ached, forma 5-
with ®e p@ovnmm ﬁfe%gmﬁkﬁ%@ BP@H)@Q@B)' 19nc§t'1@9yclm5(§lh7 4-4if rgBM indolo[1,2-
optionally contain 1 nmore heteroatoms se d
e][1p W@Z%dlﬁa@ﬁ’ﬁ’ﬂléﬁmq or 2 groups sel ect ed from S(O)
S( &) dhe embéb(ﬁﬁgnt %@Qa&@lt%omn%ﬂ@ﬁe&}égfeﬁ% %blk SosEhO 0

groups i ncl ude ogen,

Inspmetheirerzboftigne 6Rﬁ‘7§en‘;§F@P@PI§bIP§metéy’l% Sh%béﬁﬂé en,

(C%:uz) B*“ﬁ"éﬁ |kﬁyﬁiaqﬁg§% o % s 2N( c1. 4

al KOX

wherg R {388 R cslms(siﬁ%neidyn@ jen 'iotf_ Peferally. iRy R\?\iﬁi@gg 7 -
RL§/rRAG “FRLER S Refbiblg RENG ﬁiﬁr&@én S(@hgqgepﬁafkemohaﬁmgﬁﬁlw where R'®
Gl. 4al kyl and heteroaryl,

and Y i 2 e infeasion 1o fasmitle &D- mkﬁlpaewrftfﬁé‘g}y aﬁ= elsmrag,eﬁe@H»z #Crualkoxy),

(CHH QN 3alRy1), @F (B, NENRERE thmla@iw%fnﬁ R, R:lg@thércwlfhl tROnitrd¥¥3h &88m to which
optionally contain or 2 nore heteroatons

they gr&a&@gﬁ ferm@m- O SrARemered Qetgqqel}ggiatlclm@r WblClgfl%lﬁg optionally contain 1 or

2 mofeBESatdinsl seRERAH S O 28l Oadd/oNHbranFloddeldadakitm S S(0),, NH and
&16/ 046030 PCT/ GB2Q05/ 004127 -10 Wen Rl4 is

NCw-Rpy RYAPIST g witahli &y, 2iQuns ipdudeyuifogn or C1_6al kyl .
More preferably, R 7is hydr ogen,

§ N
3\/\OCH3 , 5\/\N(CH3)2 ’ I\O

ine@?in relation to

o, F o,

When R'* is NR'R", preferably R is hydrogen, Cy.salkyl, C3gcycloalkyl, (CH,);sNR'*R",
(CHa)o.3C).qalkoxy, (CH,)o.2C(O)(CHz)o2N(C;.4alkyl), or Het, optionally substituted by C;_salkyl,
where R'® and R" are independently selected from hydrogen, C, salkyl and heteroaryl,
or R"™ and R", together with the nitrogen atom to which they are attached, form a 5- or 6-membered
heteroaliphatic ring, which ring may optionally contain 1 or 2 more heteroatoms selected from O and S

and/or 1 or 2 groups selected from S(O), S(O),, NH and NC_,alkyl.

—



methyl, ethyl or i-propyl. Alternatively, when R14 is
NR16R17, R16 and R17, together with the nitrogen atom

wo eooskiaobo t hey are attached, forma 5- or 6-neebeBews/004127
het eroal i phatic ring, which _rliorlg may optionally
contain 1 or 2 5 nore O atons and/or 1 or 2 groups
sel ected from NH, NCL.4al kyl and N(CH2) 0_3C1. 4al koxy.

=R 20 LT B9 O M gy S 5 e

methjleethg or i-propyl- ~OCH3' ' N~/ ~-NHMe, N'°/Nwve2, H Me IMe N

0 VB, EtoiP 7~ : :
, SRy B N R A i B8 iyl MY
are afiiivb@, ®rd a 52 0r 6-memiBived hetdxpalivhatic Kngy vebiah rin nRE E6 M BOEMtain 1 or 2
R / -11- r ' , .S
s oo TORLSERIRT 0012l e ABONCTSTROESEL R s
suitaple 8BRERY” gronpeincluder i s of fornula (1c) and

H
N

- \V
_NH2 , _NH(CHQ,) , _—N(CH3)2 , ,

H H
N N H
~ \/\NHz - \/\NMe2 N NMe;
10
H Me |\|Ae
N |
. N
- \/\OCHa /N\/\NHMe ~ \/\NMeg
' Me Me
¥ | |
-~ \/\N/\ -~ N\/\N/\ NN
|\/O k/O K/NMe
Me
Et iPr rL
IL ,L P \/\N
15 / \/\N,\/]e2 / \/\NMea
H
|\|/|e /N I\lAe l N
N
-~ _ NMe - N\/\N N
N'Pr’ , Me ,
' H Me
O N N
B U ST G
N
-~ NMe, o) o
20
/ \ / \ OMe
—N NMe —N NN

\__/ and \___/
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pharmaceutically acceptable salts thereof: R14 R10
HR2C N1 (lc) 5 where RLO and R14 are as defined in
wo loanicosn to formula (1). In one enbodi nent, RAOI/GB2005/004127
hydr ogen, hydroxy, oxo, OCH2CH2NR Rd or NHCH2CH2NR Rd
-~---where R and Rd are as defi-déd in relation to fornul a
(r). Exanples of suitable NRCRd groups are NH2,
NH(CHB%ﬁ )2 and pgrrolidinyl. 10 I n anot her
entP 3ERthRE{M od@anti% Byfegan, (CH2) 0_30R16 or
( Q@&L&bﬁ% 01\1)4 '&'c@m?;ﬁd%f%e&gseﬂrlﬁven% 19@# fl)lqﬁﬁia ('1(5 and
relation to fornul . Preferably, I s hydrogen,
pharngceytioglly a asmtasmytSéhereONH( CH2) 1_3NR18R19 where R18 and
R19 are as defined in relatloqRMO formula (1). More
preferably, R14 is hydrogen nr 15 When any vari abl e
occurs nore than one ting da (1) or in any
substituent,k¢jé each occurrence is
i ndependent o 3
occurrence. As usg
"al koxy" as a group ' group neans that t he
group is straight or br3a che® Exanpl es of suitable
al kyl groups include ne et hyl , n-propyl,
I -propyl, n-butyl, 20 § yl and t-butyl. Exanples
of suitable al koxy groups~ncl ude net hoxy, ethoxy,
n- pr opoxy, i-propoxy, n- but oxy, s-butoxy and
where R'b dcﬁ(ly re-!a-hgef%gc?m rg tl(Xl to %r Ol'igf%r eferred to herein may
Esent’, exa ? pyl, cycl obutyl,
c;ln bmfp@mmyimem, R&’ys:h;@kmg/ IhydrAX)S ukd, m}ECHM°RébMGHm2NR°R where

R® an(gfiozﬂ‘g a e%‘ HQF” P relzalro,n? i rrmli/lil . Cé’x%ln%i%E glp 1t£[)?é IGMIRt Bropps are ﬁﬂz,

erm "al kyl "

erern, as a grou
NH«@hbmeHQﬁMMIWMkaUhe group is stralght 25 or

f 1 17
Vi RTRES i S S Bl Tl e B el %Wf%arvo@%n and R are
as defined msre fationoo |f¢rmuladhl Brefanably, B “Gsrhyueogamd(CHei R *Rihen
NH(lelIs)e q\IItneIE e\)vﬂere ‘Rhean% RO} . %rdgilined Firs ref%tlgnr t%l‘f'gnnu{aé@a IMcire %ref%fably, R"is

FOlp neans a car bocyclic ar
hym@&munable aryl groups |nclude phenyl and naphthyl WO
2006/ 046 PCT/ GB2005/ 004127 -12 \Wen used herein,

ng\;EL "hateroaryl™ as a group or part of a group
an 0 10-nenbered heteroaromatic ring system

containing 1 to 4 heteroatons selected fromN, 0 and
S. Particular exanples of such groups include
pyWhenlayy yarfable@ngurs mérh thanphe tirm_yinifci;du a (Pyor &zl yhbstituent, its definition

on eac!hrgcglﬁé%eyl% inldgﬁegge%l gfj ifs df:fs Za? e\YeEV other olcc%%rglln%
'S pyridazi nyl,
t rAsased l}pkem @beagtrraz&b/ylo; “etl]tuxadasangmqpl or part ofaizgrmgpl meaﬁs that the group is
straight S b <91|eé’ | ExaypRQLY! itaﬁ NER! bugEaR 3
ralgC]UI nOﬁI ny xw Ousue ﬁer}g gﬁ)uS{'% %e y'l’l%}%yﬁl’ rX;gfl " propyl n-butyl,
s-butygansipbutyl. Beamplesfof svitghle alpoxyeangs mclnds metbalyi ghexyi ©propoxy, i-propoxy,
n-but(9(§', s4butoxy and t-butoxy.
The cycloalkyl groups referred to herein may represent, for example, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl. A suitable cycloalkylalkyl group may be, for example, cyclopropylmethyl.
As used herein, the term “alkenyl” as a group or part of a group means that the group is straight
or branched. Examples of suitable alkenyl groups include vinyl and allyl.
When used herein, the term “halogen” means fluorine, chlorine, bromine and iodine.
When used herein, the term “aryl” as a group or part of a group means a carbocyclic aromatic

ring. Examples of suitable aryl groups include phenyl and naphthyl.
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to 7 atons, which ring may contain 1, 2 or 3
het eroatons selected fromN, 0 and S or a group S(O,
W®L@HA460BIH or NC1_4al kyl . Where a conpound or BCDGB200S/004127
descri bed as "optionally subsijtuted" one or nore
substituents 10 may be present. Optional substituents
may be attached to the conpounds or groups which they
S ulvgiteh tubsddehereinthd ter@r h@érpardf” ay@ySup &4 faReF 2 glbﬁ&ﬁfl&zlr% a8l to 10-membered
t hrough.a connecti.n roup of which the | | owi ng are
hete g AR TE ST REig 14 Bt e o No DU By Paricular cxampls

of suShl g:foopbammiﬁ pySolbf, am@e thléiyl foPoidyll @y rabdl AAimida2bl ?u 6220 oxazolyl,
an optional substituent fay

winzplyE ey pyaf PR Ben B ey Smdeh pudiizol s hscisaay, iainy,

tetraioayuleaomebdagotm&@nmexc:zhﬁxdaﬂm e&ti o‘hﬂyl}q he for msrI onfr |
as those exenpl | ie

g@ggh$§ Conn Ctlng gr,oup suc
hegste| e foEm c Bfp AL EFSURWIPAT 41 4 BTEURBeARE 2 Beteroplipatic ring of 4
to 7 atﬁlﬁ@ Rhich I’Ihng AR U6lRait NESR 3MBRRMAtohR sélfRedEXANR! @%n@@gr a group S(0),

pw and their pharnaceutically accept abl e
S(O)gi\m%rsN(g ﬂse in medicine, the salts of the corrpounds

of Wmfd’ﬁlﬂo&lpédn)i oWgﬂohp RQeABd9 Xd);ﬁloﬁ‘eh@%ﬁ%ﬁ@%‘ 6@ dr¥nore substituents
O her salts may, however, be useful

may B RaC RGP TN A0 e SRBEUE PrAowns whehehey substitut

ina \Iaﬁh’t@ Rt vays, ﬂfheﬂﬁre&l}&lr rthrﬂlfglﬂ'atc@%ﬂeetlr%@édm QHich @RlfblYowing are examples:
eptabl e salt.s. abl e p%l?jrrraceutlcally 20
aming ainil S e“éﬂéﬁ‘&lge%ﬂf ! apyenilfagle splfonides uies ipnreand urethane. As

apprcbplﬂlﬁlle g eptﬁdeu&ddlleﬁtltﬁuy iSelt beSsubdtingéll BMothérQabsBNBAPINE latter being

olution of the conpound
com @ PR 0 DS PV BHE MY EOUTREH FGIsbpegpliied sboe.
phapsemfm eoihpaads \yxthimme Bdopb bﬁhﬁ@dvlé?t&iﬂﬁxﬁhﬁls tﬂg}{éjﬁa@ffeh liPthé €xamples and
oni ¢ acl nal el C

TableS%e%W agéj glair HﬁaéTngcc?PfdcaH%ﬁcgf’?tgb -t citric acid,
t aFdramsé i@ naedicihe, thasahoof tﬁ(;,c aﬁm;ﬂundé bﬁﬁ]ﬁhﬁlﬁ ¢ wﬂplbedwﬁftoxw pharmaceutically
tS 0 am

rou
sccer i A OBt b Bfol G G e erari f Rempapch cording o
the imvertioo geof tmlmméi&ucﬂrafm&smﬁamuct@iﬂib&z s@]ltsg annxbleg[ﬂ@mc&u@m

oL o RSP 1 e 357 Bl o o e

be fogeedrby nzxinge scdmtmn mﬁthet:«ympcsmd hc&bﬂd&lgp@me REveR1oh iwGtlal sylution of a

h f d |
pharrga%glﬁfaélgpacgeﬁeat%letagldtsPct S g%dr&crfl?%% &? ﬁhﬁj glgrlcgagtdgg éc?ﬁ%ﬁ?tfzilgfs)xpg acid, maleic

acid, syvdingl akid| dcptix aeal; tlmcmEIﬂahrtarBtalbltiSqarteng acid aghesplsiddcid or sulfuric acid.

' | t The S _na d by. .
sts EARRE W35S B oINS DL % R peamiptross wom
carrief @ suftable orgamic gB:@p puabdumt alkwltdhke@yiealbynymraeﬂlq&q tﬂoié@l @ftBermore, where
4 | 0 pin
the C%DOLﬁgt Rl@srglle{_;tio% grr)?%sa% cbrf&et SUItfiﬁ) %{mémalceuélﬁ%'i aﬁ‘éer?tagE salts thereof
may IMU@rmwrilSdh sieh as elraly metal nalty aguodiom drpothsseeraligayd £Galiae earth metal
nions of an existing salt for
salts, Q% &ﬁer ani %nesél%#%ltgw tabl e i on exchange resin. The
prEsealts maybe ferimeth by ermivendiesal wicttsi such asbysrewp@ the trekr Ilu!gsform of the
dulf i‘ﬂh&l P POVE, U I
o SRS Bk SR Rp L St O BB i i
mSOh@éﬂTﬁ’b‘Q Adelvent such psrwater WHigh inkemovedineaqueadby freez88rying or by exchanging
the ms&,@\sm éxbshﬁg L} £y a\fl&hér%fa bh'g shifi L8 e‘;% QA ypd of
f or mul 1)~ nvent ona procedur es e ‘sel ection
anﬁlewreé% feention 1rt§fudmrﬂatbitses09pmvdmsd>émevanponees ciilf@'mula (I) above.

In ger@?ﬁ %B%lﬁﬁgdétrlgs%ﬂé gﬁg@?gﬁal deg\éaélpgs\}%g% d:g%;})(g Egg@ggrmula Wwhich are readily

convepgbiy @32}9 oo %mrped mMOmdmf &umulg (HhaGobentpnal procedures for the selection
a I
nd P%P%tho@llcb? 519&115/1@ ?Oltd?{l\g gglz\%%g%égﬁegtggé(r*géé 'félr%xzmclpléel in' esn&n of Prodrugs ed.
H. B“"ﬁ%ﬁ@nﬁls?f‘éﬁré@&i e") that requires transf or rratl on Wi t h| n

the body in order to release the active drug, and

that has inproved delivery properties over the parent

drug nol ecul e. The transfornation
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in vivo may be, for exanple, as the result of sone

nmet abol i ¢ process, such as chem cal or enzymatic 5
whyasokepsd s of a carboxylic, phosphoric or sul PEL/6B2005/004127

ester, or reduction or oxidatj{pn of a susceptible

functionality. The present invention includes wthin

its scope solvates of the conpounds of fornmula (1) and

salAl grodri BB LRI a pHaffiacBRR]yanachYclel f5e off {G0RERABR M tive substance (the
i nvention also includes within its scope N oxides of

"pargnt grugbﬂcb'ggﬁra dnglgeule g tha Feaui(qsyqansfq@awwxeg)é gedy in order to release the

active AM@NnidQRkt BlsSRAploR&d défl Bty PhobdHidk ovErShSHAREdRAR Ynolecule. The transformation
enant | opers, di ast er eoner S, georret rc i somrers and

in VYot to5 C5plents BoRrHBL demeRetppfifprogese. spch aschemical or graymatic
hydrblpsl e b5 QR x§1RaphospHori® Bk BAERT & réitEion/br BhibAtRS of pﬁfs@eﬁﬁble
are_enconpassed wthin the scope of the invention. The
funciionalitdnt j nvention further provi des a conpound of
f oA Iprasehd ihvefiorRinBlidbs mﬁqkls&gk Lvat@GE BRBRbGINdLMormula (T) and salts
thgﬁrgeof for use in therapy. 15 In another aspect, the
thereph s skample: By &9'eties the use of a conpound of formul a

(1 hegredad ih@HoraQVfoluded Within Y SHoPBR hideE & thy compounds of formula (I).
ac%ﬁ%t abl e salt thereof, for the manufacture of a
ne

BRSALIn Yoo #lsodrghudse wishin itp popetticantiomersrdiestargamers, geometric
isoméry aftBR@binkrs Sf the Ydripdindsibf PorMUIARY. Ris (8B BferstoBd tHAF $INQER isomers and

._aspect of the invention provi har maceut i cal
mlxtlérsgtg

| €s a pr
geotiaromemRpiet dithig the scepssb thsdnvedors or mul a (1) as
defhégeseadimeationfurtier PRAUBBL EMpoti df YorafmePloR R bRard@lelitically
”Lire f, i p-assacl ation wth a 20 pharmaceutically
accepi! eei??téllﬂreé’ fenpssipferaple conposition may be in any
Sulnt Zabiher dsgucithe R RRGh pRgides tHe e ofialkbAPEIRE oFRENAE (19Fs defined above,
e be in the formof a

dm ni stration, |t fo xanpl
ora F?‘& aé?“,“%@&étﬂ?@‘ﬂs Palﬁéﬁ?fd&r ﬁwﬁ magpfagturg 9Fd medicamant £ treagpent or
prevedfioofsnfettion B heatiSdIS PiRisSih @ Aurh4W oragifani st rat i on :

parenteral | y. . The pharnaceuti cal conpaositions o
oot GHET 1y PLbe P ETERBRGHE: LR arAEeh Bt FErP Ry Bieemping a compound
of foitrinda (I} 4s@afined Abovef or Wiph@matdafieay ia&l:@?talﬂélﬁlh‘t tRé¥ecl/n association with a
atory a t such as

phanfee il ee G o 1P sp RO ER T i Gt i on he
intendadvantiddad agmiolirdieg. B na®féresdarile bouRitk foinngf Heplat taphie & liquid for

Vil U ol ase . and/or of treati.ng.or preventing an
oral aidfnimﬁgzrsag‘mﬁ g&{agoﬁg%?risﬁpgns@"vff’[r%g‘,‘msctﬁgorh@fmﬁﬂ'nvoI vi ng
adfheihgtrecéunigal tampaitionnamtionly aRo Maludé ieadr @foaddtier agents for the
ma [.ian) subjeet sufferin rom.the condition a
reau Bl lectoht b R s Bty At o8 ipn PRGYR Seo st a5 - B-or -
interfefont he pharmaceuti cal conposition described above or
of n 0. of fornmula (I s .defined above, .or
s P ERERREG, inRon b S Lo R Bt Smorase
and/og pibtomatitig erpeaventingan dhwess e SURpatics Ervirug, thearauied isvobenpeddidinistering to
' 0 t |l east.to cause a chan in.the .
» nrkf b BRI e B 0,045 5B 2R S ulBenicaty o
prophybapaliy effféct veaamiunt of tler pharmatcdulticd eprepdition desciits iaBéve 0dbf a compound
f fornffd @ i ' the activity of .the eci.fi . .
of orpRELBI:S 4o RE KDL 1P bR Uc) Yee S TR ot eetigappoumt” means
an ampfuntzgfficignt tofaus@s bankfitt to dwersplgen dr, at tdag tagp@send chiafige in the subject’s
Rt i ent, body weight, general health, sex, diet, node
condifl . o . .
and tinme of administration, rate of excretion, drug
c oFHsidasaee e, at whish ghevcempound af adiivéstgred willdepard onandiidty offactors

. . ' o1 Sui I sa .
et 55 YRR, AR OGHSRY YALERL Big307 g of sciono
that ceimpoung tharage ohithe YelieRQ DBYYOEDSB GeREGT hGBROOS/IXDAARIE and tlde of

administration, rate of excretion, drug combination, the severity of the particular condition and the host

undergoing therapy. Suitable dosage levels may be of the order of 0.02 to S or 10 g per day, with oral
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dosages two to five tinmes higher. For instance,

admnistration of from10 to 50 ng of the conpound per
wagooeh4dosdly wei ght fromone to three tinmes perPCUBGBR@F/004127

be in order. Appropriate values are sel ectabl e by
---routine testing. The conpoundl4ray be adni ni stered

alone or in combination with other treatnents, either

S|nultaneouslé or sequentially. For instance, it may
dosaggs teliei Y Smet Righern Ferapange edrifiswation of frpmdPite20 g of the compound per

kg of8RY BEBhiGronféHel Y ikl (inRE BEday mh i BURMQRRIUA SrOfrite values are selectable by
anti-infectives or vaccines known to those of ordinary

routigg eting fhhe qeEpgynd mayibe gdminksieredaing jos incpmbingsion grith other treatments, either
simufiteb @B & séRbkcRlly.| 1t litdthn it Qlatbd )(dnuhmefeﬁ\ﬁ‘?maﬁon with effective
cut aneously and subcutaneously [t may
amoun¢fAf ANteviral agenty jip@pRquyedplgtors. anfi-inkestives of taeams knewrgto those of ordinary
skill RROSL 1E RayWl bhidibiert@b Pl SuithbleRBiied il iy ocl‘élfyemtrﬁé%hs@Scutaneously
a certain type of cell”. Suitable targetlng met hods are
and sybqugagerpslyn BRRY bAAdtistersdshrastly e p awitablesit ofan # poRist ingrhich it targets a

pammwt@l Shds ﬂ?etrtlaQQy&fof BEIE BRI QRe@g RetRRRLABEEMY kit hn.
08|t|on i hvol V|ng adﬁlXIng at | east one

c oﬁfﬂ a@@n@k aspest phainpqnyionRrovdes ateihodins peeparationf a pharmaceutical
comPBAbAREBH Gl xingd RBRILADE Frpd B d of FEIRIBQT) as WetinBd S2Ge,QF a

nor e harnaceutlcally accept abl e adj uvants di | uents
pharrgz}cegtg:lalrlx aceeptablepald thergiof, prith 9Be @5mare) pl@r@@qqgtrcafly acceptable adjuvants,
diluehdd 8 &R&W dnd Rk With Bfie &mamtha@ﬂelr@al!.tlcm1§,a&t;;rapﬁ¥1§af%mtysacuments

present invention also provides a process
p r EPFRTEE RV eBTONAGRRERYiES 2 Brocssy F%ﬂ}e@rf(pf)mon Acenpymayefifermula ().
a @edadi toﬁrg@&ezﬂ Proedsh (a) Q@H‘E&Hﬂﬂ&f fmNl O Whede ¥ i NRM B be prepared

NR14 ma pr epar ed by internal ring closure
by ‘“E?P‘ag riRgs PRyt aa?mlf%*rl%ﬁ fame”ll*} 511) SOH H ~X Z~-NRi 4 ' (I1)
Ar R A wherein R, R, A/, Ar, W X and Z are as
defined in relation to fornuI@H(I) The reaction is
conveniently 20 perforned XN theldpresence of a
coupl i ng reagent, such aaNHATUZm*‘ BTU, and a base,
such as diisopr | ethyl aline of triethylanine, in a
sol vent. Suitable 3¢ [ S
DMF. According to a p{ doess (b), compounds of
formula (1) may fre p +titernal ring closure
of a conpound of fornula.(AII) 25 W, X-Y-Z (I11)
III|zII||I- Br r E / A wherein R, R, A A, W
X Y 3 are as defined in relation to formula (1)
whergng @ i 1§ Arywr, é{geéﬁ Zgye asidefmned mrerelatiptofarmuls (B The reaction is conveniently

perfoﬁﬁééhvlﬁ me%%éﬁée Eﬁ[ éo%éﬁﬂgqed tt Jﬁ@h RPN GLTRTU aanE d E)g& such as
cata sucn as
dnsopropylet?a/ylannne or triethylamine, in a solvent 'Suitable solvents include dichloromethane and

DMF.

According to a general process (b), compounds of formula (I) may be prepared by internal ring

closure of a compound of formula (III):

X—Y-Z
w”
. |
N -' am
Y
A

wherein R', R%, A, Ar, W, X, Y and Z are as defined in relation to formula (I) and E is hydrogen or

bromine. The reaction is conveniently performed in the presence of a Pd(0) catalyst, such as PdCl,(dppf),
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WD 2006/ 046030 PCT/ GB2005/ 004127 -15 a di oxobor ol ane,
such as

wWol2006/446080 , 5, 5,5 , 5" -oct anet hyl -2, 2' -bi - 1, 3, 2-i'D&BRHOF004127
| ane, and a base, such as potaSS|un1acetate in a
sui tabl e solvent, such as DVHJ-under a nitrogen
atnosphere Accordlng to a general process (c),

npounds of for aD) na¥ be _prepared by interna
a dl°¥<?bﬁg>laf‘61 el At 4 %%-%TWLHW hyt-2 2 i rhi Zadiprapprolapg, apd a Rase, such as
potaséiumRcdtate, il silidaMl solfiht, 3udh as WMKF, @hder Rnitrof4y atrflosphre. Y and

Z are as defined in relation to formula (I') and X

X Aecorting tRadgensipl pErces (Brromperndy pifgrmply (1) mey bej psepared by internal ring
closufedTuRbinBéhnt Of Ardilh (Vg or after the cyclisation

reaction, and W is Was deflned in relation to

formul a (1) or convert edVtoXW¥u ing or after the

cyclisation reaction. W and X' fray be 10 suitable

acti vated precurgQrs

whi ch can be conver 6 durLQg the ring

closure or after it odéfd‘scr| in the

accompanyi ng Sche i or known to the

person skilled in the art.AFor exanple, W may be

CH2- hal ogen or W and X together may be an epoxide

or azi,ridine group W is CH2-halo such as

whergipiBl &, AtAfe Y PBhE BTecH d?fgleé amf;lémvetmf?rywbégfaec} ¥ely X 9 defieed in relation

to forﬂfuﬂﬁ(@rlﬁ & c@ﬁve&e@@s)edurﬁig%h afek® tlﬁQ 14ENoRYEhe @, 88 W 13 Whas defined in
ui tabl e sol vent, such as . When Wand X are an

relatl@p@f?f&é' YD Fonvere tp Padiring gt T Es vdintion £9agtiqfie W Ginfe may be

su1tabl@a&1hﬁe@15r€§1@§dﬁsﬁ)f @foups Whad & re@@&helz&h&@@h&m M RY ifleW and X
a, sujtable solvent, such ounds of
during g ging losyrt pyaftef ¥ ping mrfhods dareribgddn i AFFOMPRH GRS ehoes i Examples

or kn&Wi toQhe ERYN BIE1IET 8 BR8] FBYexa@PIB M Nink PHACH R PRSI WO¥nd X together
wel | known to.one of ordinary skill in the art using,

may e i epa{ect OB o Ben WO piogen. ich R CH:-Br, the reaction i

conv@aﬁbﬁﬂﬁ?ﬁfbﬂé@nﬁﬁ}ﬁéﬁ@&e anglbdsX a6 a@Soduﬁﬁ hyioxddd, B WaltdttEsolvent, such as
20 apparent, Further

p&ﬁ%e%greg which wi | be r adl
DMFj dYhep W g Xs gre @B ppaxt i Bt 13 COpE T BRPrioAmeCkR the presence of a
base,amaﬁrpﬂndm m,]gir?‘imeim&um szadeuelsas DNBY :j nst ance, .

conpoun 0 onverte i nto other

coﬁ%ﬂ?ﬂ&‘g ogformalan ] >a<“§‘)%ﬁ E@’g A% it %{%ﬁ in the ALt 95 G b gpared by
convaieibilal kmeugwamgfy viellldnawit to ohB uSordih&y shDSII e @r@usuﬁ§1 €or instance, procedures

0 nd o or
descrt Ot ORI GnF N et FRSBEING oy FEPHOHe PR ureitsh will bereacily
apparetit. i S CO2H by conversion of the ester to the -

car boxyl | [ for eat nent W

0 elafin A e N S Lol it S R B SThsis S Bxamples.
For instah¢e, ddaipdunds ofif@milh @ b besohveaadt intositteh caspothds o feemuld iy using
symhgﬁsﬂ:(mnﬁg &?kEﬂS n&gdltlon t he conpound of formula

ere e converted into the compound
olefus,rfnnJhaax(cé )tha/d’a)mpeurﬁ{ of $orfohid (D)Nhéxe(Ru &tC@OHe tnay b€camx@rted into the

compglbn%léf& % él) w%rere li] y cog\be?%%ﬂc{ the atghto élge Cﬁli]ﬁxyhcsaad for example,

by treatment with BBr; in a su1table solvent such as dlchloromethane or with NaOH in a suitable

solvent, such as dioxane, THF and/or methanol.
In addition, the compound of formula (I) where X is C=O may be converted into the compound
of formula (I) where X is CH; by reduction of the oxo group with, for instance, a borane reagent, such as

BH;eMe,S, in a suitable solvent, such as THF.

General Synthetic schemes

In general, five synthetic schemes may be used to obtain the compounds of formula (I).



General Synthetic schenmes In general, five synthetic

schenes nmay be used to obtain the conpounds of fornula
W@ 2gos/003R006/ 046030 PCT/ GB2005/ 004127 -16- Mt TGB20845/004127

XA\, Metal X /Y HW Ar W,Z ZI-Y, RO2 Br RO2C Br

--ti RZCG, Ar A X -W-halogen A[Pd] A 1)

Functional group mani pulation 2) ring closure X-Y

XY\ WZ WZ deprotection HR2Ci / Ar RO2 Ar A A

2- bronoi ndol e internedi ate (prepared as described in
Methodht | shed' | nternational patent application 5

W)2004/ 087714) was functionalkized on tnle i ndol e X\

nitrogenyto introduce precursow fun onallty W/ X WOZ-

eith both of the el ey zof the to
RO ey Brc ross=—eouffPi%ni oBbI ogy—(—eg ROSTETIK Ar
Stille etlg) tXénhddweught in thg C2 affdimatic bearing M

pre- cursor functionality Z/Y to either or both of

the elenments Z/Y of the tether. Functional group 1) Functional
mani pul ation followed by ring closure afforded the |goup
tetracyclic system Ester deprotection then yiel ded manipulation
the target indole carboxylic acids, with the C2 10 {2)ringclosure
aromatic tethered to the indole nitrogen. Method X

XL 1) Functional H Wgro“p_ymanl puI atl on 1 Ar r ROZC)‘(\Y
i-/ HBr p RO2 H Br --w - W - hal ogen 2)w

t et her RO2 \WBr Tjeprotectlon
N
HOzC——' P @

2-bromoindole intermediate (prepared as described in published International patent application

5 WO02004/087714) was functionalized on the indole nitrogen to introduce precursor functionality W’/X’ to
either or both of the elements -CH,~/X of the tether. Pd-mediated cross-coupling methodology (eg,
Suzuki, Stille etc) then brought in the C2 aromatic bearing pre-cursor functionality Z’/Y’ to either or both
of the elements Z/Y of the tether. Functional group manipulation followed by ring closure afforded the
tetracyclic system. Ester deprotection then yielded the target indole carboxylic acids, with the C2

10 aromatic tethered to the indole nitrogen.

Method B

. /\

X\W' 1) Functional /x

H 7 group : V\’

R S manipulation
ROZC—-'— /) HBr RO2 P H/Br ——p-——> Br G
X'-W'-halogen 2) tether RO, ) Hmr
A assembly :
&L

2'-Y' Pd)

ring closure

X—v X—,
/ /
w \z V‘\’ &
Ho S deprotection n ‘ e @
2C—i P / 02 P Y,
A A

Following tether assembly out to the appropriate 2-haloaromatic, Pd-mediated ring closure afforded the
15  fused tetracyclic system. Ester deprotection then yielded the target indole carboxylic acids, with the C2

aromatic tethered to the indole nitrogen.
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A assenbly Br & Z'-Y' Pd] ring closure X--Y~/ X--Y

Z 4 \ 1 deprotection H2C / Ar {--- ROZ Ar A
wo-2i0bowdony t et her assenbly out to the appropri BEBEGB2005/004127

2-hal oaromatic, Pd-nediated ri 29 cl osure afforded the

15 fused tetracyclic system Bfer deprotection then

yi el ded the target indole carboxylic acids, with the

C2 aronmatic tethered to the indole nitrogen. WO

2006/ 046030 PCT/ GB2005/004127 -17- Method C W\ X -Y\
Methodd€ Metal H Z. /Y 1) Functional HZ group R02 Br

T- RO2 Ar nmanipulation ROZ Ar [Pd] A 2) tether W
assenmbly A ring closure XY X-Y " Z1Z \x\v
deprotection | * .- HO2 Ar ROZC\l O/ A A AThe C \

aromat i H was 1 6duced at the @ tseé g%lmﬁd medi ated 7
REJ | Ny T@iho atidne etc [ THe
t et S trﬁe—n—ﬁtﬂ’lt ap, i-satomrentt?
i ndol e natrog&f finally closimg the ?)lt%g% Ester
deprotection then yiel ded the target *THES e car boxyl
acids, with the C2 aromatic tethered to the indole 1"ngcloswe
nitrogen. Method D, X -Y. 1) functional group XY
X—y,

Z

W W/ \z
\ deprotection \
-~ ————
SesChas S IeC
A A

The C2 aromatic was introduced at the outset via Pd-mediated cross-coupling methodology (Suzuki,

C

A

7/

Stille etc). The tether was then built up, with cyclisation onto the indole nitrogen finally closing the ring.
Ester deprotection then yielded the target indole carboxylic acids, with the C2 aromatic tethered to the

indole nitrogen.

Method D
X'~Y' 1) functional group X—Y,
w-\ manipulation W/
N 2) deprotection \
RO,C P, o —- HO,C
A

Fused tetracyclic intermediates arising from Methods A-C underwent manipulation of the functionality in

the tether prior to ester deprotection to yield the target C2-tethered indole carboxylic acids.

Method E
X—v X—

carboxylate V\\I

w Z oxylat Z
\ manipulation
N — =
voso— () | (%)
1 _J v/ RL"/ /
A . A

C2-tethered indole carboxylic acids arising from Methods A-D were further derivatised through

manipulation of the carboxylate functionality to give compounds bearing a carboxylate replacement or

carboxamide.
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Z. mani pulation w ~Z 2) deprotection 1302C i Ar HO2C
i Ar 10 A A Fused tetracyclic internedi ates ari sing
wo ewanMesdhods A- C underwent mani pul ati on of t hBCT/GB2005/004127
functionality in the tether prior to ester
---deprotection to yield the tartfet C2-tethered indole
carboxylic acids. 15 Method E/X -Y XY\ wZ
carboxylate WZ manipulation H®2 I Ar RL1 Ar A A
C2 Dugnshaw of the by syibatis ssapprices ibwpylee neec¢ssirn gndforalpsirable to protect
sensit{®d Sl%’a%u& é?oﬂ’fﬁ L aﬁ%fttﬁberﬁolgc%[e's Y&k ngd ”Ithw&?w% achxeved by means of
mani pul ati on of the carboxylate functionality to R
conversippd i tipeerennsgsugh esthere dgscabed i Brstegten@roupson Ormlc Chemistry, ed.
. FW%M@@I%mM% 2@9 / aQQW%Ig&I/@%%SMQ4ﬁ%meeJG§O s in Organic
Dur i ngra ove synthetic sequences It may e
Synthesis dekpMileadk ooy 3@56siit103b1989 t Breprasecting grosmaythe\r@mmd at a convenient
subs%@xﬁ‘éﬂag@usg{gmdg)&mrdﬁ{ tnb k¢ 1ol ecul es concerned.
is may be achieved by neans of conventi onal
protecting groups, such as those described in
The 13 [lQJvﬁgEkéfﬁpl@a%ﬁ&tﬂaﬂvleglﬂpfngen mstry, ed. J.F.W
e, Pl'enum Press, 1973; T.W Geene & P.G M
V\ﬂts Prot ective Goups in Organl c 5 Synthesis, John
The Mp@ﬁ(nd&oﬁ@@ fiventlo wefd tEété?irfor 1&1%&91y Jﬁ@ltﬁ{ﬁ%ﬂ@ﬁhé HevHeA Q%endent

be renmoved at a conveni ent subse st age usin
RNARobRsErse (DROR if anspeoppeinkipigion Fspay (P@mpb!w))ntgd Meenep Ibessd sybegenomic

rephéalnl)ﬁj%Eiﬂgia}ﬂf)leqr)) t'ﬁle%oﬁlp&ﬁﬁg lllaQQIC56Q by%% )}%QIQ e gx’?‘zyglfe assay and

he i nventi on were for I1nhibit ctivi
severab«a«ambs have GRS RNBw @ edpeindisell bﬂhﬂ\aqsw yner ase ( NSS B)

Comfé&llnﬁl H%n%ﬁry fiEe rﬂg; égleei'e n&é%? IXS& SR rle %roirr) A?@ng)ﬁ%\i%res?‘on 6.0).

ased su enom I'on assay
ii)). The conmpounds have IC50's below 5 tMin the
i) InSReYHBY A08e ImfNELR A &xamPl es have ECS0"s bel ow 2
npound nanes in the

ex MehPEI bR dascrifen the atoductios ofigcaufitana€V RIBmd@Dhsbscells infected

i A 0 Bl A AR g i

RNAOYOIYP@@@WﬁMi@h‘!Siﬂﬁ@NIRdﬂ}Qmﬁh@mThmMﬂCQ:@SﬁQ)eS apapmedation assay using
poly(W) Bxﬁh Jligg@gﬁéz DAY er%@gﬂﬁ&é\l{\'ﬁﬁoﬁn&l@ ?e?rg)geggl %&\?ﬁ)(&ﬂﬁ% ngm&ate(‘iz2 UTP or NTPs
is quzp@fm ra@@urgxgtapldrm%wlqb@ rppgoqézmti‘tyag‘ his@sspy baseébeenldmaployed to screen the

varlo[J@cfo%{ SRR @é&ﬁ'a@&é 2 iR HEFHRP, assay using 20

poly(A) and oligo(U) as a priner or an heteropol yneric
t elwpéraeretion|ofpdijpesivatUNh was measired @tfelibwsT Phe staddifdgeaction (50 pl) was

s S o ML S e
0.03% N-octylglucoside, 1 uCi [*H]-UTP (40 Ci/mmol, NEN), 10 UM UTP and 10 pg/ml poly(A) or
5uM NTPs and 5pg/ml heteropolymeric template. Oligo(U),, (1 pg/ml, Genset) was added as a primer in
the assay working on Poly(A) template. The final NS5B enzyme concentration was 5 nM. The order of
assembly was: 1) compound, 2) enzyme, 3) template/primer, 4) NTP. After 1 h incubation at 22 °C the
reaction was stopped by adding 50 pl of 20% TCA and applying samples to DES8]1 filters. The filters
were washed thoroughly with 5% TCA containing 1M Na,HPO,/NaH,PO,, pH 7.0, rinsed with water and
then ethanol, air dried, and the filter-bound radioactivity was measured in the scintillation counter.

Carrying out this reaction in the presence of various concentrations of each compound set out above

allowed determination of ICs, values by utilising the formula:
% Residual activity = 100/(1+[1)/ICso)*

where [1] is the inhibitor concentration and “s” is the slope of the inhibition curve.
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vari ous conpounds descri bed above as inhibitors of HCV
RdRp. Incorporation of radioactive UVP was neasured as

wo edobov®30 The standard reaction (50 |) was carCT/es2@8004127
in a buffer containing 20 MM {gis/HCl pH 7.5, 5 nM
MgCl2, 1 mM DTT, 50 mM Nadl . 25 0.03%
N-octyl glucoside, 1 p.G [3H-UTP (40 G /mol, NEN),
10 MUTP and 10 g/m poly(A) or 5M NTPs and 5g/m

o DO r;ctenplate Aigo(U12 (1 g/m, Genset)

W $mddhttefes aeplication 4882V i h  t he assay wor ki ng on Pol y(A)

t engell aloges tidd xabll ﬂﬁlmdﬂS&B &G&WHCV edphEdHt wead %&ﬂnéﬁaﬁ tx%nsfectmg Huh-7
assenb nmpoun

d f 2
cells%gwgﬁ\l%ogepﬁ%ﬁngea{u@} }S’rIPTPE?/N S&)? /Nq-%scr}jgpg By thnﬁm% et al. (1999) (EMBL.-

genUaﬁlCNdSl ATR4U652Y, folldwéd ByBlectioBafithineSm S%Q%E ). bVlrzf’l‘iié:th@ﬁlon was
A of 20% TCA and appl yi n@ sanples to 8l filters.
momr?fs Py measpring by sxaressiond HisdNrsetein §h ry EliSerpssypaufgrmed directly on cells

grow@an beuivelisigicrbieNpiRielP@H 1 MR Hing e aKu@m rmaa%agxxamhnhody 10E5/24 (as

hen et hanol, air dried
cescit i p A S e OG0 A WP L) Gl e seeded into 96wl

plateS ﬁtl atehdidy JF | e GOPR WENl in a fladl VoinRGfOUL mit d ']ﬁVIEI@ﬁ@%'FUS HWo hours after
resence of various concentrations of each

Plaﬂ% ﬁ%@’u‘ﬁ PMEM/ 19 Flahepnwining 4 sepceaetion of inhibiterrwess adie cells were
beddUaDobuldtahd dhéd fkdtidia of ikl -Bold R !

mcuaCt Vity E 100701 11171 C50)s Whay & ro/ d%@ls E‘Jﬁ?&ondltlon was tested in

duplicp, sk AVEREADSUBANCE Xalies wersriged: for callcglla[tlp@ §[|h9 prlls gferetwpghed twice with

PBS, HMUk&i \wtroﬁ% elblﬁ vaedry\PQkZQ @ﬁé Q46089 K 1@2 @%%%%](I%STS) and then

plication cl ones

inculab ot Kb oI DRS A+ Selb Bt MM STS Aerorashies & dmes with PBSTS,

the cﬂb;tvairdhﬁﬁlbbﬁéd Fdr 3hSh8 6t obil tdihpBratire &R FSspabitidafnsNé G d
on i denti 0 1377ne0/ NS3-3' Wi descr | be d by conjugated to

Cc
skl RheshiF st (Spma)( s o VEWEBSTS, GErIshing ggenyts Bapeabs raction was
devefopéd \OiVbﬁ;thtbpﬁ@xlyB}ﬂfohphﬁte\ﬁisleuﬂﬁmgtb (oighHd)fafd fre Q%Aﬁﬂce at 405/620 nm

lication was npnitored by nmeasuring

read %&BF%%@. i cilpus NESSTsk d3HasE w&ﬁreaﬁnm 15¢ebat§%whout inhibitors had

absofpexict Oﬂfﬁ%doﬂxbil’nﬁ? 'bl:ty/gélcgl &ﬁ'l'ﬁl é%' iAo} anﬁ&trmitn that reduced by 50% the
at es usin e anti-NS

expfﬁ?ﬁﬁ'b%f[ l%if?é ICaltas 5 eRjar %Izg the,data @égf‘c‘flﬁllt?eeﬁnpﬁ

puBlaétivh eshidinérer NeAi-ORAL-bRAIENtnapRELcat i on

W02/ 59321). Cells were seeded into 96 well plates at

wher Jensity of 104 cells per well in a final vol une of

- A =hbsdrbanée VaANEME HBYHORESs su_ﬁﬁl:&n&@éﬂrvﬁitlﬁfl& Rflicdded ﬂhﬁ&érrlg“ceg’@ation.
oncentration of

t1 of DVEM ,0% contalining a 3X.
- ‘ATOr?hai%BOI?aSFe Wi‘f lé)oceﬂ%‘QF‘fbéte&é’PtB"m i"ﬁ@i}ﬁrat ed for 96
- bh@ubs‘@rbalmé \tahterbfwaheﬁce‘lle pladed’ at \thet fAnieCRNGG!if the same microtiter plates and
mcu repanol. Eich condition was tested in duplicate
avera "J%\ Br bance val ues were used for
- ncaleﬂubefﬁcxmts The cells were washed twice with PBS,
bl ocked with 5% non-fat dry mlk in PBS + 0.1% Triton
X100 + 0.02% SDS (PBSTS) and then incubated o/n at 40
iii) GenenpliRrotdderesOE5/ 24 nmab diluted in M 1k/ PBSTS. After

t.h. PBSTS 5th | .
o L ST e M R
furtheg pextfidation. Mith ﬁmmptldngﬁrcmnm degateeort and cahptial k8, reactions were carried
out ur?cﬁparpﬂrﬁg 2%8’6 gfsmgogdb in GVen ?li}]eedd(ll gp éjl[vl gggs/vx%geg @aaé@chgbcéﬁwere dried over

aln as ove,
sodiuygi smﬁatp-amil tvee pheaythatqa afsip ﬁlltaemddﬁshmhrydlli’(g sgHhe oh adt@y evaporators operating

' bsorbance at 405/ 620 nm  r at .
undexi(rt?]&ugg@ri:smg Fgllpﬁlc Iro tog{ap was cagie é)gtuondzg{cg g%lg‘?algnghshed
proceslmpWé% Stiheudial. €ig \@mmows,: ﬁhim) @ton chmchercabfnh bRdtietography

5. The .inhibitor
sy e R S g BB B g s B P o of
NS3 (1 C50) was cal cul ated by fitting the data to the
H Il equation, Fraction inhibition = 1-(Ai -b)/(Ao-b)

_ [y /() + 1Gs0)
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where: - A = absorbance value of HBI10 cells
suppl enmented with the indicated inhibitor

w@oneenos@t i on. - A0 = absorbance val ue of HBPADGBeIES04127
i ncubated wi thout inhibitor. 25 - b = absorbance val ue
of Huh-7 cells plated at the sane density in the sane
mcrotiter plates and incubated w thout inhibitor.

N Reddehts \A@@:Qfs&a'llg bEiafhed dlfehtll)) fréiR Gﬁﬁxﬂércng sgﬁﬁgl'ér(% légi zélslxpphed) buta

X solvents wer e obtai ned from commerci al sources
limited puynaber of copgoupds Eom dkpuss comsuate collagtionewerp ytiliseq. clattlimlntter case the

reagefifstae {ehBlyQ¥&8MIE A Qbutin® WidiRec SER R SfelelRn réb@ﬁled in the sc1ent1ﬁc
coup ||ngF§te PS, reactions were carried out "under

literafiyre oyt é’né‘f’thﬁﬁs!"é‘@‘éﬁtﬁ‘eﬁ%ven dried (110 O

9l &5 NWE Shecthd VRN eCor Ol on@rhidr WRT Lriff doBoR¥RE: |
sul fate, ﬁ)z?\%d vverg concent r at ed (gftgr 11t rsgpﬁgﬁﬁg;’#heported)

ffeq“ﬂ*FéeS&FWeﬁ@%véﬁ 00 MHzr Ghemigal shifip@ for sigualogperespoiding to non-
exch:ﬂ@gﬁﬂe ﬂr@tgh’sc(g#d &E%ﬁgé%l@ r(F $n?%ﬁ&nfs%ta%9%% é CPV@S per million (ppm)

carried out on silTca ow ng ‘publts
relanm @é@g:megly(s‘}\qr@ and&surg measgted abing thg resi@ug) sol@kre prak b FBsrenk8, Signals are

tabulé’t@@%)th@&dé}%ﬁmmw ahetdd @3Busillr Ol@kﬁg @Bﬁé&l SHREEE b, broad, and

Bi ot age cor oratlon and’ Jones
comtmarlpm% fbﬁ@lpb%%@ﬁaﬂf@} wrhagz (Hpbnamb@/o@n@@@@ Mass spectral (MS) data

were %fn%@@ﬂrﬁgﬁ% APl 2&) Be@’gﬁﬁtﬁwm{as i’(g,%l:xja%ngqphgéaﬂ% (ES) or

|rectlyfromcomTerC|a liers
positiyg, ﬁ.ﬁ ] @aljzat@mmoge and rpgujtpgye mpmg@ras dfe retioms owsrdiyerf gharge (m/z) for the

parenk [onlRAYS ?‘réﬁ@tﬁ@@rs@&l@}lﬁﬁt E&)ﬁltah%%ewga?neﬁtoh oS8 at 1{5 ﬁbe‘tp Fres 4000

| atter case the “gents are read y accessi
separptigimegalessayinped YV’éh xWarses 48A absogptign éﬁrtwm for pregGilton @rqpnrauve system. In

all cabdd@ompdudM Wérk Clutell Witk ‘ilﬁ&ﬂﬁﬁdl@ﬁts 8 Ratdt ARMER b‘bﬁ'&%@al ing 0.1% TFA
skilled in the art. MR spectra were recor 35

usinggloyrates bapwesarld aad dybmin et er s operating at (report ed)
f r"ﬂ%&@l‘l&h%aﬂb%%&ﬁ ardReiR %e@QQnW the %fﬁ:&?ﬁild tl?el'}fllgléss

for signals. corresponding to non- exchangeab
Ac: aﬁﬁ"ﬂt‘é’h?”( s#d Cé‘ﬁ'é’h‘éﬁtj’é%ﬂé?)el ﬂrﬁ‘@?‘ﬁﬁsdﬁmﬁéi &-bjsdigihbydphoghino)ferrocene;

1,2- Dl:ﬁeoadmﬁwr&uﬁaé DRENRRfichiBrrhdtRie; (P dlrs&lréﬁyle\(ﬁyl L Qine; ¢ DMAP: N.N-
thyIS|Iane and are neasured using t resi

aimedy - slie: DTS GiEReRseanE B Hnainioraamts B n

dlmethﬂalltb&ﬂ@f DMPUDEsk-Baktfi BeYiodifane SEHAE §iCH: 1dethﬂ-‘?31b| et; t,
in, multi pl et ; , broad, and 10

tet
d‘“‘“&iﬁﬁ%“ﬁﬂf’?ﬁmf%?ﬂr@lg%ﬁ%ﬂ saltsgp Fﬁlwgal%wsﬁ%mtt(létyylalﬂmhe&t%c ethyl

acetateH20)0: diwmnaheloﬁtm{ etheds h: MASE); RS h?e,lthy(sﬁ\@e ﬁ@k@ ackfR! Rid; HATU:
obt ai ned 100, or 'Wate

n rkin El nmer API
0-7- bt o N S AL gy HiSB A HpalsPhonBfee: MesamathsliMeCN:
acetox(ﬂi?d-)\/[d(ﬂ-nlnieﬂ{ah@nmmﬂﬂlﬂm&&dvm 8fdd} §psctain® NBSP A& A3cihid@de; PE:

ss. over char r the parent ion
BTN T R MR T
chronmuigrz(phy ER’I\Mdoﬁf ®mpRhthid; J2¢:8Bcoftll9) SFeLUPEAitied f0TAGMdhatography; s.s.:

V\ater tion detector or on a
s R o B0 S R AT RE eSS oA
tnﬂuonmcetlceicmlt EHFvietdhydrofea) TIGP-acthiyiSpahnytyaings: udasthiagN
both containing 0.1% TFA wusing flow rates between 15
and 40 nL/m n. The foll ow ng abbreviations are used in

Reagénte thram'dl)esI (1, hBlSQGﬂ”@mﬁ&tl@l’pdeﬁybel S-ahycﬁiugleszol @@ﬁaaﬁle}m chloro-1-
| oxXxane

. .cata di oxa :
soprdiys et o e RS OSRRR RS Fiiint e 2 ap o
(www;]zaﬁg@gh@mmm)t Inéthﬁ (arﬁlﬁbﬁulfdrlﬂ)h&ewt@mtﬂ?@ﬁﬁd il AnsA6us fashion to related

esters i LRARE RN 80 ci® B R et B0 T GRAEH Buli i, Chim. France

1975, di 868t hyI for rmm de; DMBO
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di met hyl sul f oxi de; DMP: Dess-Martin Periodi nane;

EDAC. HCl : 1-ethyl -(3- dinethyl am nopropyl ) carbodii nm de
woizbe®#aos) eq.: equivalent(s); Et3N triethyl andTieB2005/004127

Et OAc: ethyl acetate; Et20:_4jethyl ether; EtOH

et hanol ; h: hour(s); Et3SiH triethylsilane; HOAc:

acetic acid; HATU:
Exa.gp&g; gﬁaﬁmﬁuor ognr@[u@ilmealyyan}mwemymmuo 615 gemhwﬂowdgmtﬁ-
31[253@96}4!%1??'?@?1 -sasbexyligeianol © min: mnutes; MS: rmmass

spectrunm NBS: N-brono sucm nimde; PE  petrol eum

et her Ph: phenyl quant qlilant [ tat [ ve; RP HPLC

NaH'%T4 e, Qi@n% Hﬁﬁ@?ﬁ&ﬁk %ﬁ‘eral %ﬁ?wassaﬁgéaqg&§c)lutlo§ Pmeth 12- brom -3-cyclohexyl-
per - critical chromat ogra g ? Cf
1H- 1§Qﬂlq]§-nghexyi|ag1(gepared as described in publis ed International Patent apphcatlon WO

2004163 88YZ ﬁgﬁl'caﬁf%rc;]aﬂy Lvahlalm: Meth?i}xp&o% 6-@2{}&;)@% Z{nqg}MﬂMM) and the

tetraf | uor obor at e’ uor oacetrc
solutjoptstige 4 Rt for Hn Thfm—ﬂ?ft-bvé/i brahpere@sy(l ény] WaS"ﬁWEd and the mixture stirred at
RT tbif 40’%‘1 hyhsiohwhe wa%gexﬁﬁ/@(gﬁz%guo a%F"?r{e r&%@ ]J in EtO%c T}1e organic phase

1,3-bis(2,4,6-trimethy )45d| dro-im
was 'Qasypq HEhEQ {tmcg)nqné thsn |bnme The orgamc phase was drled over Na,SQO,, filtered and the

solvénBORPERXY 1IBRZMb ht%ra Bloltiit G aclﬁ!)x%xéﬂjs%hd (90 %); MS (ES*) m/z 450
commerci al | y avail abl e fro annan ar ma
(M+ ?%mm#ﬁﬁ%ﬁéﬂ%harna com); nethyl (aminosul fonyl)acetate
was prepared i'n anal ogous fashion to related esters
of anvnosulfo?yl acetlc aC|d e Tetrahedro? Lett
el ie ) BuLoxy g - he g

Toa Solutﬁﬁﬂof m\é@y@%‘n@4@@39!-5’@%)@8%%9@%@1zhexy12ﬂ1{ ﬁ?&@féﬂa‘ c@lrboxylate in

14~ dioéaify@iléﬁ@m adgled DagCs (@ eh ¢ M pRIHISNL ( Brfarmylphenybosordr aridy(1.5 eq) and

b1s(hﬁﬁkﬁ}ﬂﬂiﬁ%ﬂieﬁﬂﬂi&[&lﬂ-dlclﬂ}nﬁ& bk Q%Q eHeadiRteMRated at reflux for 45 min. The
carboxylic acid Step 1:

reactyn HF’SHB vyas (11@"%38 9 cothtng)@terzdoylget{lHatp yps dlugadoribHREQRHE and the organic

phasd-vasREtDWigtr ﬁ-@ afifkoan ldaikover NSO Befdre B6ing ﬁ@ere@ Ql'd%&ﬁ:@ﬁtfa% in vacuo.
added to a sol ution of

[ n m ner oi | S
The catlg Rk By R Qs Thb GL BIUAHAID 4g o th tice compound as
ayeu(oprsema(rse%)amsqss'q mAed guagpubl | shed | nternati onal

Pat ent application WO 2004/065367, fromcomercially

avai | abl e net hyl indol e-6-carboxylate) in DMF (0.2 M
Step Brvethivh @-(2-fprl Bikdx®B-oSbdi )T volon&1-3-p1.((fh.  Then

rt-.buyt br.onpa eq) was added and the
MMM@Q@MW@%@@I vent was

To a scbutiov efimethy Ma@uers-dintxyt hexdetigl) Bus clo ﬂZ-WfohﬁylEﬁ §-1H-indole-6-

ol PR R G o R b o i o

pH 6 fwiithtaextie dcianThet solitios ®hsweifitd #\RAPMF Bh,&Kkni the PRE Ws fe@oved in vacuo and the

resxd\wéalieggg_jnhlﬁféh ﬁ%@vg 0@2 &fg’p?uuml zﬁﬁ% W@Sﬁa “S/zgtalg%edzgc(i) thé) mixture stirred

at RTnoyeinight. The reaction mixture was diluted with EtOAc and the organic phase washed with a

o 4 SRR B S S Al s,

filterqdeinth ydncentrated in vacuo to give the title compound (95 %); MS (ES") m/z 548(M+H)*
2-brono-1-(2-tert-but oxy-2-oxoet hyl)-3-cycl ohexyl - 1Hi
ndol e- 6- carboxylate in 1, 4-dioxane (0.15 M was added
Step 4d3-CBohe1-8¢2-([72 Mimahylbrhian)ethyl] Anih @iy itemy |-3-Deskordrbonyl)- 1H.-
. 18Cj eq) and
l‘nicig‘ilé%f‘e(r#‘ﬁ?fgnyl phosphi ne) pal | adi un{11) dichloride (0.2
To a ijfiomntim¢thyd 1AR: xarubmoﬁyezam@elth@m 3rc@Elbhexy FBI2-G R -dinfethyldh@no)ethyl]

amind) GG By ot RSEE BB R Bl RT3 i ypddoncess of
TFA wessAddell dapriviseHa@shelsolutian veas dtided 22 B T @vehighia 280O4¢olgésonee removed in
being filtered and concentrated in vacuo. 20 The crude
material was purified by flash chromat ography (1:9
Et OAc/ PE) to afford the title conmpound as a yellow
solid (53 %; M5 (ES+) mlz 476 (M+H) +
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Step 3: nethyl 1-(2-tert-butoxy-2-oxoethyl)-3-c
cl ohexyl -2-12-(ff2- (dinmethylam no )ethyllam no
wo e@blo)qbenyl | -1 Hindol e-6-carboxyl ate 25 TOPEI/GB2005/004127
sol uti on of nethyl _29
1-(2-tert-butoxy-2-oxoethyI)-%-cyclohexyl-2-(2-forny|p
henyl )-1Hi ndol e-6- carboxylate in THE (0.2 M,
e PE B bt b Lo B HaR ot ey 180 S0 ABive off resicun
TFAg o’ﬁ*ﬁ £1u8n Wwaee%w.ﬂ?erf@atp s vrthoptdprthpr purificptian; MYdES IR (M+H)*
removed in vacuo and the residue taken up in MeCH to
0. 2 M sdlutlgn NaBHBCN 2 eq) mas added and

a[[Zm]MkHdﬁ;Zm& mclaw;oeqaggnth Et OAC and the or gani c phase

0 saturated aqueous sol ution of NaHCG3,

To aHQ’d‘%fh?f [%ﬁeilf)hsﬁlﬁeﬁ (iR ddigretiminopHySaminabmethy et

(meth6yd oy ) 1H- €180y 1ABG; Q&H%@ﬁt 88 M)MDIRA

mehlﬁg ti tnlye co1 ougydﬁ 5 K?hbs +) )m z 54 (Sl\/%—é}]d\%ﬂu (25 eq)
werezg.dded and the mixture stirred at RT overmght e solution was diluted with DCM and HCI (IN)

and 1613 2 @Mﬁk@afﬁé&d 2PHe %&{]L(eb{x@p'h(i@ wWHs EJEW&JC@MQ bg}l\lﬂ Y% QR organic
hen car bony
phasyz%% ¢ thgn geqhad with q—gatlgatg%pqype\@ ﬁolgtponrféwpm and brme before being dried over

Na,SD, (fAtete@rahd Bahbehiited 11004060 hﬂhle):ruae ?«X%&hﬁé&’in “tKe dedt &e{p without further

hylan1no ethyl] amno
p““fg‘F@E‘%M ol e- 6- car boxyl ate in DCM H20
(2 1, 15 h@ a stoi chionetric excess of TFA vas
RT

aHQZDQ@i 4@Q&919@&d@5@@@5@004127 -22'vacuo vthe reS|due
tched and concentrated in vacuo

t 2
Toa 5@&?% og hy{ é chF o %‘YL?‘{z ~(diraethylamino)ethyl)-75ope- 565 L etralrygroindolo[ 2, 1-
al[2, ﬂsedomntotlhel neafboxstaenn WAM awz M}Jwﬁ/ssfhe&ed%ﬂ“ﬁée%asbluﬁ&x of'¥Br; in DCM

y4
(1 5%@;78 “8%‘%%5“% I\QIQ)RE &P%?éffﬁ'g}i ¥ FﬂaH'Gi 8%%%*110%67%’26&05 The grude was then
purifidd lb?tuitathycéﬂ RP-MBHPILC (slatiofary phase: column Waters XTERRA prep. C18, 5 um, 19 x

a/[ nz 1-carboxyl ate To a sol ution of
100 f/{p ﬁ@f&&%(ﬂ{l{f fi d\pﬁl}é)t L TEAY- n]ét?@pﬁg,q:qngxmlagot’le pure compound

were mhblyécb 4t €dayrde dri€d to afford the title compound as a white powder (20 %).

1 H-i_ndo d DCM
1 NUR A BRI 39050 80 T 075 2125 iy om, W & SBcdm, 11D,
1.65-a79 (ch }o20) 1.3 210 enSrlH)rzf miz 84 (n%m\aeersr(k stlt) 3 6-5@785(%{ li'Hb 8130-4.06 (m,

iluge | DCM and
210, S T AL o b, S 08 s3cbmithcaso .67 (m, 2,
7.72 (2% 3.4, TH)E7.2HMBL GﬁdH) RN g6 (k) 285 @&@%bﬂ&e%i‘mby\@ih?%s (ES*) m/z
4““@%?% a saturated aqueous solution of Na bri ne
re being dried over Na2SO4, filtered and
concentrated in vacuo. The crude was then used in the
n 5 step wi thout further purification, M5 (ES+) mz
Exangs}ﬁ (lﬂﬂ-q"]f ghwlé?) (Zgmorpholin-4-ylethyl)-7-0xo-5,6,7, 8- -tetrahydroindolo[2,1-

a][2,5]BerzydihRmx) I cfrboRyl{cQiciget hyl am no) et hyl /- 7- oxo-5 6
78-tetrahydroi ndolo[2 1- 15
al/ [ 2. 51benzodi azoci ne- 11- carboxylic acid To a sol ution

Step Dfmmmﬂ tert- butoxv 2-oxoethyl)-3-cyclohexyl-2-(2-{{(2- morpholm 4-
lth}4 C 2 &dlg%thylan1no)etﬁyl] -0X0-5,6,7,8

arboxylate
The i@} kémEjube wzmtaazea <fd>lrdﬁqug| th@@hﬁ%k&ﬁ@dés&w lixgmgl% 1Mtep 3 for the

nas ad sol ution
sy o TG 1 eleha S bt RerTavon 3021 - Crpehaiemineisiyamino)
methylphenyt]FDMEle-6RabacULe, ugih§2ir‘.r[obtd1@lu\l\@-§llem§'ﬁﬂmn@“1§de£d &N Ry

e L R A e
(M+HYECN H20 buffered with 0.1 % TFA). Fractions
containing the pure conpound were conbined and freeze
dried to afford the title conpound as a white powder
(20 %9. "H NWR (400 WHz, DMSO- d6, 300 K) S 1.17-1.1.23
(m 1H), 1.24-1.40 (m 2H), 1.56-1.59 (m 1H),
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1.65-1.79 (m.2H), 1.82-2.0 (m 4H), 2.70-2.85 (m
3H), 2.85 (s, 6H), 3.68-3.78 (m 1H), 3.90-4.06 (m
wWQ@bkjos/046028 (d, J 17.2, 1H), 4.30 (d, J 14.8, 1P)T/GB286/004127

(d, J 17.2, 1H), 7.51-7.55 (m 1H), 7.60-7.67 (m 2H)
---257.72 (d, J 8.4, 1H), 7.7+2-82 (m 1H), 7.91-7.96

(m 2H), 9.29 (br s, 1H), 12.78 (br s, 1H); M (ES+)

nmz 460 (MtH) + Exanpl e 2:

14-cycl ohexyl - 6- ( 2- mor phol i n- 4-yl et hyl ) - 7- oxo-5, 6, 7, 8-
Step QQ‘BQ@BM@WJW H8hRarbonyl)-2-(2-{[(2-morpholin-4- ylethvl)amznoImetl:z[v_l}phenyl )-1H-

2, 5] benzodi azoci ne-1I-carboxylic acid 30 Step
zndo ljaeptic acid

The dite(cBrp&ink way F&FMedzusﬁngﬁ‘é Ak %fo@ed‘ﬁi’écdeg,lﬂi%&’for B-dyRiohdxyR2FR({[2-

q‘J'E0|n4- amnorre%pen
(dim xlﬁalep)éﬂlsﬂeaﬁ%}myap@nx*ﬂré (mpihprycrrbeRybuitingelsl-pinceficrheld in Example
1, Sté |"ﬂ1\é’|cﬂﬁe bRELSSRIBhPHRCEPUiho BT R ek P&hichbnEXATRES ks 534 (M+H)*
tep 3 for the synthesis of neth
1- (2-tert-but oxy-2-oxoethyl) - 3- cyclohexyl 2-[12-({
Step B2mdeRil TRERYIHBAN-BR) -G bl RIN RS- 73R0-5.6,7.8-tetrahydroindolo[2,1-
net hyl ) phenyl ] -IH 1 ndol e- 6-car boxyl ate, using
all 2.3 [bgyodipzgcing.l k:cgrbariai¢  ani ne i nstead of N, N

The ﬂle%inbéﬂn@mgﬁ%%&e mgfil'f@ dafne rE@&que' &Lcﬁbm&eﬂﬂ&l\mclomxyl -6-[2-

obtained in a

+) m z 590 H}
(dlmg@dmng%@g@ﬂpxp@pﬂ&%@gpm@?fﬂ 1- a]@%S]Ber@Bdlgzocme- -carboxylate in

Exanéﬁe' eéﬁqh &RY bruls & ARIEE0K YiEHERARY Withe fidhbi ﬁl@fﬁ@&foﬂhﬂb 8%y m/z 516
yl')am nol net hyl | phenyl ) -1H indol -1-yl | acetic

|d The title conpound was prepared using the sane
procedure described for [3-cyclohexyl-2-[2-({[2 5
dlnethylanlno ethyl]an1no}neth | ) phenyl | - 6- nethoxyca
dme qyalahex g thyl)- .4, 7, Sxtetrg :..eua Step

al/2§]berb@za%MGﬂ]%%oMéj ln the next step W t hout
urther. purificat]on;

Toa F@‘ltl—%lﬂo mthxwrcdﬁl@p@{plf %(%Qowgqlﬁlﬁbylptﬁyl)ﬂpg;o 5|_6|)7 8-te§ghy?lro§ndolo[2 1-
a][2, ﬂb&ﬁtbdnazﬁc@é@t Sarboxyiéie i THEYO. gl r20|e@ GﬂBH(banS 2 M‘-so/llglog’iln THF) was
addegﬁrgzodl azoci ne-11-carboxvl ate 10 The title cq

Pyieidrteasolidion yiriedat Rhfas 25 HleQilves addedcserehd t? BlF mixture until

efferf&&elﬁyd clelsléd el ved Wh 1:1618 Bvetedemoved in vaaéo The crulse aemd_ue \évasI noE 125.01ated and
{ amn - 7 t et rahydr ol ndol o

d““”l“%? @?bgﬁégkﬁé?d%?%géfYngrboxylate in Exanple

1, Step 5, The crude was used in the next step w thout
. 16 4 ‘ ] élo ZW) a][}?l@nzofazocme 11-
carb&ﬂﬁdm ) 5,6,7, 8- tetrahydr0| ndoI 0[2 1- a1 /2,51

be Z0 rbo T0 ut i pn aof hyI
The e&g&eg'r@‘ﬁ‘g%??°%%xyzf§ BB A5 zfﬂw&%f}har? Pfiegnasiesd” o
a][2,3]bdnzadiydeind-nOedradxglate-was dissolved in THF/MeOH (1:1) and to that solutlon an excess

ben odi.azoci pe-11- car Iate

of N5t A3 A BAETA DR 3o oA Kb gl b S Vhoraed in
vacudlr Tiewngle wantied peifed byl hutamatat RP-MSAHRILC Blatiboury ghale: cdlefaliWaters

xTeRRR el ran Lndthn, BRI RS MR iR odeg i agen

Fractians vangairong thépure mmt&)undawexel dembins! and fredzs dhied edffanddhe title compound as a
whltd|r ct&g #sed in the next step; M5 (ES+) mz 502

? Ef % ep 5: 14-c cly ohexyl -6-(2-norpholin-4
H NMm(mb(yM}hSDﬁs@ - B-HTRA, am‘iy&)i.ndabcoﬁazmy 221.2 46 LaEHPTARAL60 (m, 1H),

1.60-255 08 2k 1 521 ROXY LS A& Fo (m, 3H), 2.63-2.67 (m, 1H), 3.3 (bs, 4H), 3.48-3.51 (mn,
1H), 3.52-3.80 (m, 7H), 3.84 (bs, 4H), 4.42 (d, J 13.6, 1), 4.84 (dd, J 16.2, 4.6, 1H), 7.48-7.51 (m, 1H),
7.61-7.70 (m, 2H), 7.74 (dd, J 8.4, 1.2, 1H), 7.84-7.90 (m, 1H), 7.93 (d, J 8.4, 1H), 8.2 (s, 1H); MS (ES")
m/z 488 (M+H)".

daada
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25 The crude net hyl
14- cycl ohexyl - 6- (2- nor phol i n-4-ylethyl)-5,6,7,8-tetrah
wQ cooeionmed o 2, 1- a] [ 2, 5] benzodi azoci ne-| | - car bp&yGBR@®S/004127
was di ssolved in THF/ MeOH (1:24)- and to that sol ution
an excess of NaOH (1N) was added. The sol uti on was
stirred at RT overnight. The solvent was evaporated in
Exanple 3014- d')hk)hexyll-ﬁeﬂ-\mlmetﬂyhlmim.)eﬂlf'lﬂ-édmhyoah&,@machhydroindolo[2,1-
HPLC ( [ hase: colum Waters XTERRA
a][zg]?)e%dléﬂcm car CXCi‘SO mm Mobi |l e phase: MCN H20
buf f er ed vvlth O 1 %TFA) 30 Fractions containing the
, d g

ata'FA 300 K) 810120(m 1H)

Toa ?_é:lgbn%f th%{rg cy'é?ohexi/l_é' %‘2 %lugegh)é r%n%)'_pny% ,gﬁme(ﬂ}oxég Oéo gﬁ 7,8-

tetral{ydroiridelo[2, BaBBSIbb&,odléﬂbd):l,ne 31-48b&yhde (@reparedi-d)an aBal&gduSfadion to that

describgg ’in7€|x)a§:%{l% {"gﬁ (01(%_104) .?%145275( @9_ e(a iaftlong% Tlil%é\f(as.firwlse and the

solut{omgtirdd)at RT. f<7r43 K. ddeOH was dided caZefullyHp theiniBtbreunBDeffemesckide, ceased, then

oe {35 e e A o Beles by SRS g e o

step; MS (ES™) m/z 490 (M+H)".
14- cycl ohexyl - 6-[ 2- (di net hyl am no) et hyl ] - 3- met hoxy-5, 6
7 8 tetrahydr0| ndoI o[2 1-

bigdobinb-11.
lazec) carbo ll aad no) et hyl / - 3- met hoxy-5,6 7
The cgudeemqtlyhyﬁpmlqh@@{l@f[z (dimethylamino)ethyl]-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-

a] [Z,ﬂ%&%odﬁﬁzgﬁﬂg ﬁj Eﬁ@&?ia&%z& 411390@\569 Qﬁ(dlh)Yan@E(?OJlQ) a8 lh% soR.lﬂon 10 eq of an
of met hy

aquedud selytadngH dOH (BN] werg didedt Fid salvtiomives shiyred atIOFE fdr@xy -The solvent was

&% Pi % o57Th ds yas b -
evaporated’in e c as t en]p[ugﬁ%d] lB/eaHtZo(gn ItegZRC})’CI\I/Iﬁ é—IPhC (statuglar)z' )ﬂhase column

etra roi nd
Watem)éTE(l*j{% plgp é(‘,jl& j]manl a0 ayyo UM obitegihasnMeON{HhQtbuffered with 0.1 % TFA).
Fractf!)ﬁ§gd'nta@nﬁjg th@ Plﬁé MO%n&L')vgtje @on-‘m_%.d(agd %@ez%ngﬁ{c;ﬁfg%%% t(tl%gompound asa

eq, M sol ution in ropw se an
Whlt@?lwdfl‘(é&%étl rred at RT for 3 h. MeOH was added

'H Nﬁ%r(%diﬂ/ﬂ}% Ibﬁsbhae +|"i}13§4, YK 08-18h Qﬁ "MESLENCR GF gﬁgﬂmél.ss (m,

10 the vol atiled were renove acuo.
1H), t.6%il d&émydD, hdd-2.p $m) ‘Hi)ebISiathnrlﬁdtﬁgA(&sﬁéﬂ 1.38-3.00le(m 8K}, 3.4-3.65

(m, 5%&26%15/@8&5@3%%%% é‘%n  $ 5 aﬁr}nsltl-s% %’% (5) 35D, 441451 (m, 1D, 7.08 4. J

8.3, )3 Hels.ndhyL.¥) (dp) 8.3, 1H3- 1.6t (d /3 L b, ﬁoﬁ’@l(c!\/le 31 1Hx 81525, 3H); MS (ES®)
m/z shO@RAFf-azoci ne- 11- car boxylic acid 15 The crude methyl
14- cycl ohexyl - 6-[ 2- (di net hyl am no) et hyl ] - 3- met hoxy-5, 6
, 7, 8-tetrahydroi ndol of 2, 1-

Refe%L%eleTé)%]éer?%Z'gg ?glgﬁéx F—’{-Lﬂs lﬁ)@{ Q%%‘%(ﬂﬂﬁltsgsh')"g%trahsé ?){n\égl%[i,ﬂ
a][2,benzodiszosivietlfl icarbosflicNmidH (2N) wer e added. The sol ution

was stirred at 60 C for 3 h. The sol vent was
evaporat ed |n vacuo The cr ude was then purlfl ed by

T 15 p RO AT T 8y .
1H- u@@lnt6a1arhonx}at§ fgeparadas é@n‘lgmd fropulkished buterivitioeal Pateut applzetve WO
2004?653%%f¥(9[1 LUII\I t:rg l&nﬁaﬁdbk rl%tlﬁ'@ @glg %%a?}é%ﬁat%)\ggby)ﬁ: (@OIVMand once
effervgsoggeehag enbgided mﬂyoluupn s tirgd a( R’ o pifurther omin, 3Hrqrmmethyl-1,3-

dloxoia'ﬁ'é (4 eh; %étaﬁ'ﬁf (d‘@)zg%@ KI \lerz fier 6‘% § Md tﬁ{:gmxt% ﬁég% gg% °C for 36 h.

The rf%fﬁw"srmxt%ewﬁ thgn) aylowb%t@lsp@do B}? qnatcecd withgueoug HI ( BNBd extracted
(m 1H), 3.89 (s, 3H), 4.41-4.51 (m 111), 7.08 (d, J
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25 8.3, 1H), 7.21 (s, 1H), 7.30 (d, J 8.3, 1H), 7.67

(d, J 8.3, 1H), 7.86 (d, J 8.3, 1H), 8.05 (s, 1H); M
W@ BiB6)p46080 z 476 ( MtH) + Ref erence Exanpl e 4: PCT/GB2005/004127

14- cycl ohexyl - 3- met hoxy- 6- nethyl - 5, 6, 7, 8-t et rahydr oi nd

ol o[ 2, 1- a][2, 5] benzodi azoci ne-11-carboxylic acid 30

Step 1: nethyl
withZrOAE) me%rgaxek Bkl wich: aéue@hm@i (qmggs,y | WHed B rink before being dried

H- i ndol e- 6- car boxyl ate NaH ( 1. %) di spersion i n
overap¥(spfiltesed and fhgso enséeppetea ”’s‘é’lcléﬂ i olﬁﬁemwmvﬁww flash chromatography (10
% B RUIEHYRs dvEy EAI@MBM |sC511d]tlT!it'v\J'&§j Qltlﬁ'at@d with EB@WE@EOSAfford the title compound as

(prepared as describ publi shed | nternational
aWhF‘aF‘éﬂt(é%\%ﬁ)IM%éﬁS WZV@(WG@ e $BaM+Hr.om comercial |y
avai | abl e nmet hyl indol e-6-carboxylate) in DV (0.1 M
and once 35 effervescence had subsi ded the sol ution
nraetlyli3 xyl- IgfT, 3t diig ety )- B2 -formyl-4-methoxyphenyl)- 1 H-indole-6-
Cmﬁg ,pnnnethyl 1, 3- dloxolane (4 eq) and catal ytic

eq) Kl were then added and the m xture heated
To agplutsgn @me&wl Bromo-3-gpelehexybd (1. 3dionplrn-grybmeiyd) - trindole-6-carboxylate in

diox@Hel(@WRH W a8RAN
o ed ggﬁracged Vfgg)ggfb460%%Q€%§%%%§]8%%%8 27 fng;m%gmmomcamd
@ ecw'@dnblﬁfrtat\elylvhﬁeh@fs)gaH%deen(\Hé fishiged(8d ogi- tThe aixiag ves Pgassed before
being Aealdh al BHdx foV8d iln. RPATELE ﬁﬁl}‘@ﬁ bethe réﬁaioﬂgmgt{lfe%gowéa stliting material

2S04, filtered and the sol'vent evaporated in vacuo.
persipig-| Fheasactiglhmiggise w3s oflpvadio chel sRdtroasiiiions) 1 eq of 4-methoxy-2-
formfAphdboEhicta@idBhy/ € 1 @cb9@1ﬁtrﬁf)ﬁédy%‘ﬂ’os%ﬁinb)%aﬁahﬁh(ﬂ‘ﬁﬁchlorlde introduced.
trlturated wth Et20/ to a e title conpound
Heatipg at tg %Yvilsethcgldpqualed &9 a%rthq\,@ I(lES_Tj‘le Fppction s "(IMWFB‘ 4o cog} tp RT and
partifigiéd ()Mh%gn'*Waté al BoA¢: THRhqW¥bus fractlon was extracted w1th EtOAc and the combined
ohexyl - 1- (1. ﬁ di oxol an- 2-yl net h

3_
orgagipsasher ot a953Pp RS anﬁn%mr@ beforecb&r%&% a‘teéNTéOa filtered and

conc&ﬁﬂatd:ﬁlnofbc@(f Tflﬁtchhdls mlatelrlal was gurlﬁed by flash chromatogra hﬁ/ (10 20 % grad1ent
cl ohexyl -] -

dloxolan
O et i Lilp sarepopp asava&%e%ﬁ RS e Bun!
Na2CO3 (6 eq, 2 M aqueous sol ution),
- f Ip en Iboronlc acid th (2 eq) and

cioxahon il )-2of4-ethoxy-20/(methvia 0!

IHﬁﬁwﬂ&6HZHbﬂwmalJre mas degassed bef ore bei ng heated at
flux for naIy is of the reacti

To a el of %%%W%WF 0 ﬁgghwglﬁ? 3 methyll3-Cr {omyI-prymethoxypheny)- 1H-

mdoleeaxatuo@ylammnw @. ozm) ﬁlbdh?lﬁﬁadlet(ﬂ) &102 M sondioR th Bra)ivias emh and the pH

4- met hox en acid_and
stostod T8 pPi Rty LSRN HBS SOReR AR 7 e iiptggneentated in
vacub.NTeaelide dvas takdaaip in iyledH ubgfde @0.028.3/1 §dneidn HSBHJBN (fZereqﬁwas added
urther 30 action was all RT
and AR e A T ek 4%, EE GG s R oeied B Boueos nibico, and
extraaqdjewu:s) \flltlﬂEtOlA@n Th}ﬁﬁm&)}ﬁcﬂ aghgick wért vashe©Aith aaer dndrine before being
r n CS wi t h aquepus. HC , ter .
ared GRS Pl SR b pEEN G Suaompourtlat e iiigion 9 %)
MS(EShmehﬂBawhdnln vacuo. The crude material was purified
by flash chromat ography (10 - 20 % gradi ent Et QAc/ PE)
to afford the title conpound as a yellow foam (72 % ;
¥4 ‘ ] N B tr&,&neﬁhﬂ]{b_ﬁ;ﬂ} 1-(2-oxoethyl)-1H-indole-6-
cmbo Fxplohexyl 1- (13 dloxolan 2-vl met hyl ) - 2- 14- met hoxy- 2
t hyl am no) met hyl | phenyl | - 1
Aquelhs HADR & e 3 b ayded tea Saduti@n ©Dnethyl@cyofohexgt- hyl,3-dioxolan-2-ylmethyl)-

- I | 7] = = d] : (2 | -4
2Ryt RERAP I T ! TR g e
mixtivy hearedtahsgflandon@4 . 1TheeglatiRs Wesatdutédan vaano, EriF)he wasgiua gatétdoned
betwédl %&)RE arRl'_sIaturated aqueous NaHCOj; (ensuring that the aqueous phase is basic). The aqueous

phase was extracted with EtOAc and the combined organics washed with water and brine, before being
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adjusted to pH 6 with acetic acid. The sol ution was
stirred at RT for 45 mn before being concentrated in
WQ@206me080 The residue was taken up in MeOH t oPQI/GB2@5/004127
0. 025 M sol ution. NaBH3CN (264 eq) was added and the
m xture stirred at RT for 2 h. The reaction was
guenched w th saturated aqueous NaHCC3 and extracted
dried (NexfiQak Jiltered dndEp@Antrateine vamniy giedhotitfaaempsunddn essevdiglyeghantitative
o W i ne before being dried over Na2SOM4,
yield; W@SW Hgogentrat ed in vacuo to give the title
conpound as a Vi scous oi | (89 %; M (ES+) mlz 493

v L Y y £ :
carboixlzega42 oxoet hyI )-I H-| ndol e-6- car boxyl ate Aqueous HCI

Acet1C£c \fﬁ? %exg?op]\bﬁf &?aa%%gg% %(00 tn ?EJP%#TS’FW)Q/ 51{@ 121-3( Jl-methoxy 2-

[(methzla{rﬂnor)m‘ttmd}pye@l}[ - (?ecomytlhalmlHdl)dv@t hrydrhphiktein MeﬂH OMad M at RT, to
. - I
o FTHRRE bl il o CRfet ikl S 24y g, -

HPLCianalysscafohe ramjort mture@ted uéd Cplafntnpd tho nerdpleth emwesmm Bf GAeminoaldehyde
to the &‘e@gedsﬁwcr Aigd THlYG0 ‘?‘E 4 bR %P{jis B%oh;%tof trﬂ% and 100 eq of NaOH

hase i's e aqueo
ZM aemonasﬂtmﬂ)«/wtt«mu@doﬁbe eadion hrexter@wms thenl hmtfglaln 6Q:%C foa1 8 héeffore bemg

o e

aqueowsdHddhNp beferd being exoied weh §IQAC (e The F¢reb1@€t§lrppml¢§i Wwierg washed with
brine, ?WEIJ I@zl éd ﬂg&&} zin'_ii?tnlclzc\éo atéﬁ' zﬁ Lizgcuo [\ﬁ]{(’)&l\ﬁpé l_l)'lr?re%chﬂfl’ge salt o% the
produg@ag ferquQWy@erb |Hﬂdﬁ¢8@9@ was by all@ﬂ@Feﬂé#PzMatfﬂ’i&(ﬁﬁ%O@ny PhBSC column
WaterE BRI plp, @f SR L SR MUBRe AACE MedRARY Bifireked Wit 0.1 % TFA).
Fractigs ggr@zpmhg;&[y purg compaypd Weseyrombined and freeze dried to afford the title compound as a
white %‘( m no) net hyl ] phenyl } - 1- ( 2- oxoet hyl ) - 1H i ndol e-

car oxyI ate in MeOH (0.005 M at RT, to adjust the
"H NMBH400 M, BMSPhé. 30 L0h3! en.ilFD, édl8flo?r7 (10 2H). A-50rli 9r(m, 1H), 1.65-

n

1.75 (1%1}(?14) f g??Hgnrlﬁ{)?’Z 28 547 ?‘{1 df %’ﬂﬁr S, Eﬁ n‘?ri@ﬂ Xl'?s &ecgﬁy water

m'xture a e conp
peak), 33wl ino3leB 91 kre3nttAd &. d Py dd)) 197% (dd tJh]é &ési H@d7 25(dd, J 8.5, 2.3,

1H), 7%6‘2!1 el 53?1'{{;9 1 lhe 2“3%‘1‘*1)t *79@ {d"@% 3d1111)U‘7 9%&""&%'3 An, 9@l 11), 9.86 (br

and aqueous
s, 1H),ski’lrﬁ8t(br6n)H) MSr(EQL)e@d419'KN%PH)eact| on m xture was then
heated at 60 C for 3 h before being allowed to cool
to RT. The THF/ MeOH vol une was reduced in vacuo and

Exampled : meethyd ({E(14rey dolfex elcB-mpthiaxy-eriettylr§ 6 rich tefrah ydroigdplol2el-

i e conbi ned organics
al(2, Sﬁ)%hﬂ)q a%gu{ ffsrﬁgrmrlyhalﬁn%}tlﬁxgﬂ%gﬁgt? Na2SO4. filt gr ed

1.6 eqa?ﬁ &e@mlr(éelﬁp%xlmn@mowé)eﬂbo%u@fﬁ@rsalt wwdﬁgﬁbrp@ew%oéé 7 eq of

DMABE, qlsteq%ff kA1 (lémB&m‘éHﬁ ac§§te andytﬁé m\%cﬁnehwsan BHi4- éycmuy@@ methoxy-
aut onmat ed tatlona p ase: col um

6-metiogd 618 TERAngplef, 1Sk BT oEtresd | TONORHHE aNBEF R Example 4) in
DCM RI\@25¥23. M%t‘l’gx%ﬁ W&l £ A T\WvERigh bliore Jefifd) partitioh et RS aqueous HCI

contal ni ng the pure conmpound were conbi ned and freeze
(I'N) andiEs@A¢- oTherorgspigs ypre “taF*teld &vitg saipateA aqusqusNaR{st watprARd brine before

being 3l o@q) Nazéﬂ)‘;%réd‘lag@ cMﬂémtra@Mﬂﬁo BRQnit: w%s ﬁleﬁ) glJrilﬁea %y RP-HPLC

(m -1.37 gn{{é 50-1. 56 @é;
(statlogzgy phape; c?lllﬁnn Mers XTEB pgap(Q}S glq)'n 30x Hgmm. @vﬁfob(llﬁqphafH)MeCN/HzO

buffered With 6.0 "ﬁFA)B Factiohs éoﬁalﬁmé the Jkﬂél,coﬂg&ﬁ@ K&@Q cBMbMed ﬁfd freeze dried to
peak), 3.63.3 75 (m 387 (. 3H), 4.32 (d,
afford hg tile C&wounﬁawwleltfcpoweribg %’) 3, 5 "1H), 7.25 (dd, J

'H NMR @100 #1585, DMSO-d, 300 K) & 1.09-1.21 (m, 1H), 1.21-1.42 (m, 2H), 1.50-1.58 (m, 1H), 1.65-
1.78 (m, 2H), 1.80-2.0 (m, 4H), 2.58-2.67 (m, 1H), 3.06 (br s, 3H), 3.4-3.55 (m, 1H, obscured by water
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1H), 7.40 (d, J 8.5, 1H), 7.61 (d, J 2.3, 1H), 7.73

(d, J 8.3, 1H, 7.91 (d, J 8.3, 1H), 8.19 (s, 1H,
w@®286/04doB0 s, 1H), 12.68 (br s, 1H); M5 (ES+) Pd®GBiBS/004127

(MrH) + 25 Exanple 5 : nethyl

({[(14-cycl ohexyl 3- net hoxy-&/met hyl -5, 6, 7, 8-t et r ahydr

oi ndol o[ 2, 1- a]

peak& § 6?](%3%%% 27%0(|mn31-]f)13 ll )(SC :?I[I)bggx (J J13. gol}Hs)ulli 2802¥7 (n?%%t),%Qﬁ (dd, J
8.5, 4.5,ahyl.41(@; 8. srauhyl @i njozos“ QHY|7)7QQ<!1 b@OB 'IH?DG}@S ki 8$sa|1ﬁ) 8.25 (s, 1H),
ed to a m xture, of . of

9. 89\@%@3 %47 (Ros dHE dRABP et éi“e(Ma*ﬁ‘H t he hydr ochl or| de

salt of 14-cycl ohexyl - 3- met hoxy-
g -5,6,7, 8- tetrahydr0|ndolE&Z,l-a][Z,S]-benzodia
Exafzwe ﬁn(é (14rexclohgertprmethexyi Gmethylohe detpaty drgindalo[38- DCM

a)[2 éme%dMoanThﬁy15émgan%§uﬁ$ﬂﬁ)5&%cahdRT over ni ght

fore bei nl%:j( &artltlone etween aqueous HC (1 N)
To a sefefiomofimsthy ldowhahwtyb3ml@xvvéswéwlwﬁa6t7k8 tetthydepingglo[2,1-

a](2, 53M&H&OWCar%&ﬂimﬂ@ﬂul@&n‘yﬁﬁ:e@@f(f}&g %@/99) i Eﬂo%ﬁxe (0.04' M) was

over Na2SH, filtered and concentrate
added:fn gumal Yo Wime(pé paisandsica @f NyOREL Nppe@oug @!Lmlpn)o Tae weaghmyes stirred

SR WTRTSE BR. STRER
vigo l\/bb}:JI e phase: e %ﬁ/ﬁ)&n Qﬁseagtilffgé ?wéthéqﬁém]s 58 ()f&ﬁ%&c%ghuced in vacuo to

romos ipta b LB ARUSEUSESHETY RS éllléfM@fuMGCW@nfé welerdnidrgere dried to

leave&ﬂﬂutfé b g?;&mege?ﬁé é;fﬁ’det}gas tl;%g p@rfl e‘aer aﬁt@ﬁat‘ét'l kb B1$- P@E@lfﬁgloﬂ Phase:
colurgn Waiges %‘A( PeD- fH)S 5 ym 2129-"110&2“? nﬁ/lolz}q)phasg MgCI]{/HjQ b@ red with 0.1
% TFRK) 1)‘1;action§ 5ontalnn? thé B’ﬂlre gtlﬁ')lpouﬂd &Qre %Olgblglm antt 'faeeze%rlgcﬁfo?aff@% the title

P\%Uéﬂ 3H), 55 (m 1H, obscured
comy de’isamﬂze%‘?%%c@o PCT/ GBZOOS/ 004127 -27 peak),
'H NﬁRQ&OdMHz%bMSO%@%O%éE& domzo%ﬁl) 1%’51% 16§ (m3iél1b 1§2%g(m 1H), 1.67-

1.75 é‘) gH), ]}}4)2 2. é;(nz;;q{b 35926 (51 11_'[).,|)’5 06 '?br@23l-pd3 3 3. 52 (B, 1H,|gpscured by water

peak)73 623, (79|(sz}1? $91 (l@fgbiz.ﬁ(‘g e ~1H§ 4%»8{&'3')15 0811%)5%(5?((1”{ 15.0, 1H),
46545%2‘(% mm@dyé;nsppé ), Zab @, 585 1H), 7.62 (d, J 2.5, 1H), 7.72 (d, J 8.5, 1H),

7.94 (g{in % %ﬁigl[;y@imelml 9.5 8B4, REX M2 80 M2 Nithy; B34 (Br S18E MABEY 1z 540
(M+PBir[2 5] benzodi azoci n- 11-yl ) car bonyl ] am no} sul f onyl ) ace
tic acid To a solution of nethyl

14- cycl ohex 3- met hoxy- 6-net hyl -5, 6, 7, 8-t etrahydr
Exanéqﬁ%‘&c}ﬁd:?éollexyl N ¥(dlmethylamno¥sulfonyl] 3- methoxy -6- methyl -5,6,7,8- y

tetra@d&&n@&l@ﬂ@@,ﬁ%ﬁb&aio&nyIli eabbeimyiat am no} SU' fonyl)ace
%tD %%r om ex np| e i n di oxane (0.04' Q% added
1.5 eqq g\ﬁ ay, thiy mﬂlé?feqceta&%dalhofe‘d Cwlolmé '(nithNWa@m@@wsﬁ 6,7,8-
tetrahs}mbqua)l.a] (PYBgbeh ctzb k- Wosartok  1c281d (ﬂ&n\ﬂxﬂﬁﬁle wﬁlhxar}aleM (0.1 M).
E her t|on was  aci difi w th aqu
Then oeq eﬁE‘ﬁ& i Vs R and v SEUPstng éh%% 5 48 kA methsul famice.
The réaesdil hidtute Muﬁﬂélﬁov@fnighf M RYaSThe bélb@n@d’aé%ﬁlbveuemcﬁﬂ gnd the residue

o A o e B R L 5 . 19 0

mm. Vebid plﬁkbaMéCDW[ﬂzﬂébuffeféﬁ h3tEID. WA TEAS PFIdEBRAcdafafing tg-ﬁure &)mpound

ase: McCN H20 b ffered
were ‘t?mfmei ﬂdpf}\ cze gije edde ?@H@ %&&ﬂ‘f EZ'ﬁ"PHOH@d PRI PEvs ﬁ%ﬁo‘@hd
'q Nm«momnhlmsbap 60(5 Ksasz 34 736%91 318, Ré4- Pavhi/gh hmc))tz éd-£60 de 1H), 2.91

(s, 6%(5@(1 3@3% 5%3 6@ (q_x W{%@% A @11.),)3 901(s 234{)14 zpl(A(aﬁystem J 14.0, 1H),
4.69 (AB)systdm, 5240, 58), ¢.25 (dL 8.3, BT, 40 . £8.3( 1), 260 (s 111?8'276@01 7.9, 1H),

4

.92 G740, 525301 B B b B e 1 s i s
3.91 (s, 3H), 4.33 (d, J 13.2, 1H), 4.58 (d, J 15.0.
1H), 4.62 (d, J 15.0, 1H), 4. 65-4.73 (m 1H), 7.26
(dd. J 8.5, 2.5 1H). 7.41 (d. J 8.5, 1H), 7.62 (d, J
5.5 1H), 7.72 (d, J 8.5 1H). 20 7.94 (d. J 8.5, 1H),
826 (s, 1H), 9.90 (br s, 1H . 12.20 (br s, 1H), 13.41
(br s, 1H; MS (ES+) m z 540
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(MrH) +. Exanple 7:
14- cycl ohexyl - N-[ (di et hyl am no) sul f onyl ] - 3- met hoxy- 6-
woredohpleo3) 6, 7, 8- tetrahydroi ndol of 2, 1- a] PCT/GB2005/004127
[ 2, 5] benzodi azoci ne- 11- carboxggni de 25 1.5 eq of DVAP
was added to the trifluoroacetate salt of
14- cycl ohexyl - 3- net hoxy- 6- net hyl -5, 6, 7, 8-
Exaﬁlﬁfersab%ﬂfo% M@}cﬁ{hgxyl 6-[2-(dimethylamino)ethyl]- 7-ox0 5
2, 5] benzodi azoci ne- 11- car boxyli ¢ acid (
aIIme@zaelanwwww 1 M. Then 1.5 eq of EDACHCI
was added and after 5 mn of stirring at RT 1.5 eq of
N N—dlnethylsulfan1de The reaction m xture was
0 45(Psg l)d-chiprobeppgse sol vent was renoved in

lbrMﬁ&Q'-‘?br@ﬁgm&nﬁ n%ﬁxb%alzeﬂ@ W%@Fép%e@bﬁcbxfdkﬁ% B¥rafdle Cé}@ehﬂg Am. Chem.

stati onarg@) ase CO um ters prep.
3

Soc. S&ﬂQZ 1% &)1 Dsuspansinn B |-bropraseethitdatiaponssas flesad &BS (1 eq) and

benz%ltp@rerdé (QBOkRAY in dffl?(@h' I\QWasq{aﬁ&@dt Y £4:28,. Pe ?eactlon was then filtered
npound were conbi ned and freeze dried to afford the

Whﬂ%tuhm aod dhsriobtilseireduced inwicke Fovrsaddedamdahe resulfanqprecipigefiltered off and
drlecMﬁZachm&@theaggcdﬂpo&%g&)l 36 (m 3H), 1.95-1.47

( 7H), 2.66-2 91 (s, 6H), 3.05 (br s,

3H), 3.50-3.63 (m 1H), 3.64-3.74 (m 3H), 3.90 (s,
Stepa.l'b-brﬂnosfzclllﬁgbesz%ﬂ&eﬁme J 14.0, 1H) 4.69 (AB system J

14.0, HL725dJ831 7.40 (d, J 8.3, 1H),
2-brop_1c6§-clelgro mldehyquaS(mepagsd?ccgr 1r5g_t|5) htega\t,urq pggedfn& . Ay Cgem Soc. 2002,
124 (17b'|)135<§ 2iftSre ol &dkivar® Sowldefed 9A rldculaldeds @0 /nu%li&ll)subsme) N-

(ESt), mz 525 %M+H) 2006/ 046030 PCT/ GB2005/ 004127
methy@g)r@?gﬁcb{\’—@xgie 2 eq) and 2-bromomethyl-5-chlorobenzaldehyde (1 eq) in MeCN (0.16 M)

was ameah boy @ b2 8Y ThBRXBh whs ther m@@rdmﬁﬂaugmaa QF &diifydnk cdfircOhtrated in
tetrah dr0|ndolo[2 - al][2,.5] benzodi azoci ne

vacug 1 LR e GF 4 1
1- br ono- 2- (br ononet hyl ) - 4 chl orobenzene 5
hyl ) - 4- chloroben%ene was prepared

6T,7 ,3-tetrahydroindolof2,1-

(2= enzyl)-NelNsdimethyiethang- 1, Sdianyne Chem Soc.
To aZ&Qt?on o'fadorc(n?c)-ﬁ cma@éénzalaet@a@@@ﬂﬁmm Qfeq) in THF (0.04 M), N,N-

sl R gt i oreensane (1,20 pee (L,

solutiv ada ehirddd af E’f lfaX b, then ¢he THFMAS rén@ived inGiacibasd tlfé@@sldue taken up in MeOH

o sl bl SSulEk B9 LS bl o5 LSt kg i

reactfon|ntiethdvae dilutehalith BiO A2tnd Ehe\bﬁgihhe phz@e avhdhed oith Beatlitated &yueous solution

of N %?(E)@g#bq? gxl(déﬁ?n?;igﬁé’ﬁl}e%rg%ﬁfpégse was dried over Na,SQy, filtered and concentrated in

vacu tdgianie Geclompowidgqrmal. Xl aisyES ) was2qareRaned according to
literature precedent (J. Am Chem Soc. 2002, 124
(7), 1354): a m xture of activated powdered 4A

Step #okedulvBi-c\giobweb 1 H-80Dlnfédarbmblagubst rate) , N

l N-oxid d . . :
2eqoft rl? Yu rr%npré h{ Ilslc)grg@ﬂwggo&gz)ﬁééfz gog%ﬂ?%g at(Cfrdél‘lﬁtO ilxl;?ra'%&mecedent: Synthesis
1979( ﬂill @eﬂwadchﬂ tavasoligion of Edycﬂttheﬂyl@l—lf—iﬁdiolé!&harbﬂ’ﬂﬁc aed (Prépared as described

o e Rt SO R P17 By o e

at reflG2in@gr Notfgpl 63 A further 2.5 eq of tert-butyl N N‘-dusopropylmndocarbamate were then

adde(!l\r P]or(lcinvp ge 0 f?l% i otqu%:) Chtr)lg %Z zcs e:rag‘j %dﬁt?posgihv(g%ctmn mixture was
then (iﬁerrghw@tsekmt #hroughegpd Dfrceﬂ'tleIEnc( Be ﬂKraMcpnd&thé}Dn vacuo. The residue was

T RN  B008 e e e 0BG G i e o
(N4EMas stlrred at RT for 1 h, then the THE was renoved in
vacuo and the residue taken up in MeCH to give a 0.04

M sol ution. NaBH3CN (2 eq) was added and the m xture
stirred at RT for 3 h. The
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reaction mxture was diluted with Et OAc and the

organi ¢ phase washed with a saturated agueous sol ution
w@booblakdGsB, H20 and t hen brine. The organi ¢ phBSEGBa®S/004127

dried over Na2SO4, filtered gnd concentrated in 25

vacuo to give the title con’p%u'nd (quant.); M (ESt)

mz 291 (MrH)+. Step 4: tert-butyl 3-cyclohexvl-1
H i 2 f

N- broxlnbiu@cﬁﬁhhtfe&l pre@r,\ezdeldldeﬂ pSt;lnoh\hlecsa)\&r 1 h%@rt-bﬁ@l) C)mcrhemddﬁbddole 6-

carboggaitedn?,gl{lé,g(bgplg a S . ‘(7; M) w | ex lr%las u'lrurl] dot) €. re 0a rvpa%)g dC at RT for a

furthed liduefollaw ing nédiplpa tidditionayd ;NBSC dbe 6@14\)0&2 @ed &&iﬁddfh)z vadko and the residue
heat.ed at

taken %%ggﬁm(l g’rl?? o&%n}c& P{Vf.tl%gvﬁlslfd 3v1t§ a satflra ed aflue&ﬁ SOFUUOD of sodnum thlosulfate
(twiceN,bhile] dii&Dpeny,B Ofifi diaedwrhlanﬂteetramr ie vodwen Puwﬁzbdam was by flash

cteomBGerp s op o E e el R YRR B AT RS e 30
M+HYWh318aM+Dt. t hrough a pad of celite and the filtrate

concentrated in vacuo. The residue was purified by -
flash chromat ogr aphy (5% EtOAc/PE) to afford the title

Step 6crpanhelbdad-I4ycl eth e-G-c late
06/ 30 PCT./ GB20 51 0041 rt-but
NaH (2969 ggm%ﬁgls%er signjn 0 nee)ga |O£l)lwslaﬁg (c)llt(é a émlclz%g)rnk?(f) )liiertl-bu?yél %-ebromc}g-cyclohexyl—

1H-ind¢ldr6-onbeaytatd in mmmmm 2§15 Wisand detsdlupar sttmahwil?éléfoosfknnn Then
h to ter t hex |
methyf:'térr 8%?5 ataet(EG4 I%? v%éfide%%/x?% % )Xure% u'redﬂgglr%r% h. 'lﬁle solvent was removed
in vacwd gditieussiditeitaken ngin BE@écr "élmirganrc phass veis iwashed tveite WiTh 4queous HCI (0.5
fur h I e .
N) an(%ﬁen IEB The Qrg#)hc e%h%%ee%\ﬁig i&%{‘i\i}‘ ld @b fﬁtg%h td%(fétﬂ? gosl’veg%ga%orated in
vacuot Akeemasidye was pEtiiAdy cﬂihtallmt@alﬁlﬁt@s\cm & aloshtbel tithd ¢ompaund (80 %); MS

+ sat +a uti on of sodiumthiosulfate
(ES)T?“%@;IEQ%P%E%@??@% over Na2SO4, filtered and

concentrat ed in vacuo. Purification was by fl ash

- / - = S A l—')
A soh@@@ot(lN@H)mqnoM;irzg{: élpeqbsm I{y@r(t),O@ M)y‘{as added to a solution of tert-butyl 2-bromo-3-

BTSSR e Mzm%ég Skl o
(from fep &r &5 M.| ?he\mtlfadd@dle@ted a 5@ &€ eri2dn befpretbeing alknyiteg o 0001 to RT and
reduc%% RE Qsﬁgtllgsptﬁx%ugh PR 1le81dl;|e r&%ﬂ la&ﬂ%a? I@vgtﬁ Q %)‘%tr}ggl(gN% the resultant
precipitese fid@edoff, wa‘-rtrﬁénwthrvmem gmd cbmé e tataéfO(d]Ehﬂtlt@qpmmgld (quant.); MS
(ES") g@q@g(ﬁggytm Mxpure stirred at RT for 3 h. The
sol vent was renoved in vacuo and the residue taken up
in Et OAc. The organi c phase was washed twice with
Step SARFWYIHP-2 B3 md- P B3 3rdo- BB DGRBS I BBreeh )] Dﬁmgfegzwf!nﬁmol 2-oxoethyl)-

phase was drl ed over Na2SO4, tiltered and the sol vent

3-cycleheayidiinde eaeds. The residue was purified by
To a sGILYS &I[2- bx(%?ﬂo'—(p erk- g&t%@ér?@yl)tﬁcy@fot]&rydlﬁnﬁdoi 'I{yﬂ]fcetlc acid (from Step 7,
und

leq) 1{1%&9 0. 07§YQ§[35V 42 -bromo 5-chlorobenzyl)—N N-dlmethylethane-l 2—d1amme (from Step 3, 2.1
eq), Dﬁ%Ap{BQ:HPan@ HARS {2 331; ok MG RAMME hiixdure X6k XY lovekhthN GQL solution

/acetic acid 20 A solution of LiOH nonohydrate (4

was d@mdy vigh POk a(né vx@gweMthl Sk g sateratgd agiepisisgiytiepf of NaHCOj and brine,

dried é\eagﬂo,,ﬁ lﬂi‘ityﬂed Zﬂd%%serrﬁed in vacuo to afford the title compound (56 %) that was used in
cyclo (2- met hoxy- 2- oxoet hyl ) - 1H-i ndol e- 6- car box

the neyq%ﬁpéﬂfmutéwher purdicatiop; MSEEY /e 71 (1: 1) (from
Step 6, 0.05 M. The reaction was heated at 50 C for 2
h, before being allowed to cool to RT and reducing
the volatiles in vacuo. The residue was then acidified
wi th aqueous HO (1 N) and the resultant precipitate
filtered off, washed with water and dried in vacuo to
afford the title conpound (quant.); M
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25 (ES+) mlz 436 (MrH) +, 438 (MrH)+. Step 8:
tert-butyl-2-brono-1-(2-f(2-brono-5-chl orobenzyl)[2-(d

w0 p@bhydozori no) et hyl | am ng | - 2- oxoet hyl ) - 3- cycPoheByios/ao4127
H i ndol e- 6- car boxyl ate To a sol ution of
[ 2- br onp- 6- (tert-but oxycar bordfl-) - 3- cycl ohexyl -1 Hi ndol
-l-yl]acetic acid (fromStep 7, 30 1 eq) in DCM (0.07
I\/D, .

tetramdp&ncfoﬁJ[ 9 ma#Z%@beﬁzod%z(;cmee}q)oar@Lcﬁ% ( 3 eQ) and HATU (2

gq) were ad and the mxture stirred at RT
Toa §V’§P Rrogess Viathd29gnlhehasd Wit npenatic srming bar, Bxxibmtrhdbromo-1-(2-{(2-

brom\e@sémoa%%h[f@m&ﬂylmno)@m?%n%&ﬁgm@mys @L@cléﬁéxgi {124ha8f-6-

bri ne dri ed feréd

carboxylated pmAtepd: | pOVAENE dry (021} 4 4t4h43 S65p-P wceonppluhd-bi-348.2-
dioxabbroldiat 1. V@, @gweshpt; o m@ 9&1;50@;1&9 ac‘.@tzﬁi‘g%ﬁ%&l% LA, The vial was

urification;
closeg oub/ite 45030 ﬁﬁ@*rw@lﬁo%/r@mwwd in %@m@i Bgssogal Synthesizer at 150 °C for 6

min. t"I%E tsolEWJnWl'as %eﬁ BIIQE@W%EI@VA@ QQS%&V %R@HI@anﬁ%ﬁH@ tdl:iéﬂ @}J} R 92)304 filtered

hyl - 0XO0-
and Cf)eqerl%wﬂ owcwaéﬂ af(ozd tile sridothatvns hidergd Hyayeh pelug of shead By : PE:

BN @ : 570,133 bikd R AERSE st @hh&quuﬁhm éamﬁa.%g %/ﬁs( (g!s?{lﬁfz\ 550 (M+H)".

magnetic stirring bar, tert-butyl-2-brono
bromo-5 -c¢ hl orobenzyl) [ 2- (di met hyl am no) et hyl] am no

Step 10: 32 h¥884-BYhedi-6.3Y- quhahlﬁzfrxmb Jethylit7i R68l67 RreBanydroindolof2,1-
carboxyl at e gfrom Step 8, 1 eq) 1n DVF dry (0.0Z2 M,

a2bndzacmlcbo amsthyl22 -bi-1, 3, 2-

A soldh&?(@fbé}f mtﬂraecm&fo_h 6ﬁiohe£’ﬂ@1[a((@mﬁfh)/laﬁﬁm%ﬂ® 0@%l6,7,8-

assj um ac wer e added. The vial was
ot s gaalol 11 4 HIBrGogieanith-H s e ToRBR 1 H)EF STie of TFA : HO

: ELSiM (95 :3m2) (0.Bavisenatiney A iRTest ZRI VahtilddPerErehvedin vmuB and the residue
The sol ution was then diluted with Et OAc §he th

purifigg by BRTHL{ th afford thedige S%ROUR%M5+¥ 4 6% @&+Hand

concentrated in vacuo to afford the crude that was

filtered through a ug. of si
ExanE{lgRDN'((él -canboxy- - g_ycggle)gfllfa,stfgwrpﬁHﬂngolﬂ[é,gte]gltSélgpnzoxazocm 7-yl)-
N,N-@intefiidthdrier 1, D @b miritira bisti@iuervacdviief ES+) m z 550 (M+H) +.

Step 10: 3-chloro-14-c cly ohexyl-6-[2-(di nmet hyl am no

)ethyl | -7-ox0-5, 6, 7, 8-t etrahydroindolo(2 1 a
Step B ?&thVBicWhZ@dPaH@‘MD%ﬁvlﬁMbﬁ?i&léLd-é‘arB&cinteA sol ution

o1 . . . .
Toa gouytion gf gyl 2-brame P sy doberyl b indalO-catopsyIate (Rrmrisd padrserppd in
Interratiboal pateht applichioh WO04(87714, from commercially available methyl indole-6-
carbog?lgte?h %gﬁ?tlg?eg)g Il)gihzéf&iggéﬁl%%g] vph%fz[qﬁ ggrg]géc{%gﬁ eq o %88)3( E/Zl M aqueous
solutibh)3 58 kg ()9(5 hyd@xyph@yl)o6tofid advll avb®1 & off red at RT for 1

h. V % i n vacuo, and t resi dye
euak PR B bR T BN e Pt BomBBS ageam of iy
and tl(elﬁﬁd:éted]ti)leG%O\(erw +Thelreatiph ixfire was allowed to cool, diluted with some EtOAc
and ﬁl_l\{gﬁ_e% %\}e_é]%% ggeé C’I%% %l}raﬁ \’ S dgbtbg w1tf1 EWAC ang It_llfelopgcgig{c pllas’e %vashed with
wated\bxﬂxbedtmirém&'d)dv&tmb]:fo?e bhirgfilteradnind t@icéntiafed ixoraoac athatc@ifie material

I i .

was R . oS SO R P 2 41 ROACEEsthen  Bbiggliapdghergle compound
asa lghsyn:llluw isalfdl (66% y»IShEES") m/z 350 (M+H)*.

2- br ono- 3- cycl ohexyl - 1H-i ndol e- 6- car boxyl ate (prepared
as descrl bed in | nt er nat| onal pat ent appl [ catl on

Toa ?O@.lq% %ft?n ??ea;%%rg %fo &c}et?rém)a fléPg d%éfﬂgg t(dJ é%gg&%d(:g @%ﬂmm mnde (Beq)

and (&)eghysmiyiﬁ nawbmzemmmonale 3. leqy).0The(r2sulting noxtypives ytidddat Riiiogernight,
e
then (f}ffl vﬁ&q?(t?r I p dgxlg]ag/ ert):lh“(l)ltshp alter{ éi d brlu]eaé)naﬂ% %\Ser Nﬁeﬁo‘t ﬁltrattlon %nd

was degassed thoroughly with a streamof dry N2
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and then heated to 100 C overnight. The reaction

m xture was allowed to cool, diluted with sone Et OAc
waewehidoser ed over a plug of celite. The filtrBeBEGERa®S/004127

diluted with Et OAc and the organic phase washed with

30 water, brine and dried over Na2SO4 before being

filtered and concentrated in vacuo. The crude materi al

conc¥¥tibih ivfzciu@ avhd 4 r&ﬂ]EtoWHit:@ Q'Esagﬁﬁ‘ﬁed)@y fidsh 'c&‘r@mgt%graph on silica gel
E, then 3) to afford the title conp 3'

(1:5 éfé?Aé/H}%) g%ﬁff%qhﬁ e compornd s aspioutass ors{j4%)y MSIES” ) /2 406 (M+H)";
[aloX Wb te = Blsepa@yy met hyl 3-c cly
ohexyl - 2- ( 2- 1(§S) oxi ran- 2-yl met ho
| z~phenyl | -1 Hindol e-6-carbo |ate 35 To a solution of
Step §NRerh QI BYQUBGIAEBAYIL 2 HH ahi@olm R 2O Gy o cre-11-
added cesiumftluoride (3 eq) and (S)-glycidyl
carbgigie v obenzenesul fonate (1.1 eq). The resul ting

A solmla’d éfftﬁé 1ORBoifd b&&&@' fr% SR'E 29 BMH @105 M) WReHo1EH th BB vith the help of an
Et OAc_and washed with water and ‘brine. Dr

ice- bb‘b é’ﬂd N&Qé@! (12 q.1PZ disparsion in w*zb@a/“@aefbls@pomogwmeg The reaction was

anowPé?Td x@ﬁ%@&ﬁln@ Qe or 3 B 1Tl§‘qu&ﬁ&]£ ﬁﬁgdrégwas:cﬂutéam EIONEaddBished with
de pro ur i

whi ¢
HCI @tﬁ‘)o}’fﬁ‘?fc?g‘? bies; Dyping i(fﬂfier,QA)g@Ffa“O(\ fn%w'\ét:mevqnay vacgo givedhecrrude

prodﬁ(cggvlﬁdht%ag ﬁlg? Wﬁsl?é‘hr@a@dﬁlra%lﬁ br?§§caffgp(m4(EzémlPEM§ afford the title

compgurg, éﬁ@"ﬂﬁ%tfm 6@?55(“1%6 e%qsmts# Y BRY mre 406 <1‘2+H> [odp* =
-28 @=1.9) iy 6H-i ndol o(1 2-e 1 /1 57benzoxazoci ne-1 | -

carbox |yate A solution of the foregoing product from

Step 2 in DM (0.05 M was cooled to O Cwith the help

Step lﬂfme@ﬁL 1 14-eRtRaih7ans7 8%Hyﬂrob@ﬂn(ialola 241 Q@%’zﬂ%a%&@r{esﬁl QMdrboxylate
n mneral o]l dded portionw se.

Toa %lénong 1“8%7§)2)14r°é(8]8ﬁ xpélﬂ gmimgﬂ ﬁi th&drf) g}{-lgdcﬂo[l -?ﬁ:é[ 1 S]benzoxazocme-

11-cam>a91tatemomsteb 35 B D@ (olu Mtv&d admea DedstNDAEGN diﬁqﬁﬁJ’(@ZMP 1.2 eq), and
bri ne.

the PN it RS p5] T Te i 150 O ¥ s ogéw yehpaSpd i h reacion
left ofdrightC tThe WhadtoR mikasreikk dihiteDw ity EfDARSRd GAvhedRitR &l /3Bdhs Sdlution of a

1:1 nﬁ;lglhtlﬁ%a mn&éo]d&w gtﬂsoai&g‘es %&%C&gh% dsa,{ugz&qjl:sglu&pns) then with water and
brined DRFEhELHVRONBEO,, filtialiph aldzofideitratioRtizvaddBeay bkl rude plhdsGytich was used

oGy iyt et 2 e 1%

benzoxazoci ne- | - car boxyl ate To a solution of nethyl

I ,Mg@ Muwasbo@ded Dess I\/Iartl n perl od| nane (DI\/P

elll
Toa fppRBt B lt-<islfiehir e %@ieﬁmﬁbﬁle%é?@25@&3&6&%@&1@6 u-

carbox@ate { fran Steb df in IW(BCMolgdsthane hes Mpaetd adted. O(EquifEN Walimethylethane-1,2-

. dil hed. wi.t h
aiamfy i B8t el e RER BT R i b i PR E8Priiei deom o o
1N) Nad-ﬁmi 2(ftb02 h, apdtifier atirgidg 6015 wikin Clnﬂ&)n;t}nte vam takkrt itoROAE amdwlashed with
water and Be. g 1 gver sodlium su%f%te ahd c?nlﬁéenrtrgﬁt;(lﬁxgg V%Pg aﬁv&tl}e %c}e (Pﬁoduct, which

ncentra i A" vacuo gave
was uaatwmwunhﬂrphm&uaucﬁruMS‘(@S*)Wz4'17f6i(M34H)bn (90% ; M5 (ES+)
mz 404 (M+H)+. Step 5: nethyl
1l4=cycl ohexvl 7-f(2- (di met hyl am no) et hyl | am no
Step 6f-NIH R ol 6 tdibhiendt@l8alilyd-61P-Bdolof 1,2-e][ 1,5 |benzoxazocin-7-yl)-N.N-

dzmetﬁﬁ;iar?elpf Etét%)%zauz o&zs{ tr%luoroaceqatp)oxyl ate To a solution of
Toa smm@y Of t@h@b(gdomzcmdo prod&st (frdmy &E}DSEH—THFM@E 1. (E—M] [:L,v®))lwas added

KOH?Q gc? éﬁzroﬂ (_}Eeom,t huérlen gf%r%g)é%Lt%)eC( fl‘f]e reac 018 %\Jql)ra was bro?ght to pH 2 by the

dropwd\addltlnEDWCle(ﬂ Mwrthenldildted ohiith Mq@J 2a1|d Quilfiesd beqlPaHEIL(E (stationary phase:
acid, followed by 1.5 eq. of solid sodium
tri acet oxyborohydride. NaCH (20 eq,
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1 N) was added after 2 h, and after stirring for 5 mn
the m xture was taken into Et OAc and washed with 30
wowdoend@sd brine. Drying over sodium sul fate andr/GB2005/004127
concentration in vacuo gave the crude product, which
was used without further puritication;, MS (ES+) niz
476 (MrH) +. Step 6: N -(11-carboxy-14-cycl ohexyl -7
colufii Wa!ib)fngkﬁ}ill@!gth god:fkf 5 Ium ﬁ{(%ﬂi u.ﬁ}%f?@(ﬂé&q M&CKJ_/IXJCQ butlered with 0.1
% Tlfﬁ)s @rwmwewa!@sﬂmpeée cealpqtmd avegsgiompbinethangf freeppedried to afford the title
&ﬁ@mmt WaG (B AWGLwh Ekgsn Step S) in THRIMBOH
lcom;f eCpro (ﬂg \?\)/as 21' I%m KOH (8 eq, IN and the
H NMB(MQO MH@aQNﬁQ -dgs 300 Kat2 c&e@te@ommél lr“e&dﬂ% 22X tH) £2Wad6 (m, 2H),

O el R P AR O G B8 2

2.82 (s 6t RGP (phide3. |ADIQ 00.6ED 4BOBEr \ﬁ(ﬁTWE(fB@@ﬂﬁ?lnﬂ@{bbﬂy the 3

RISl TS B £0 (10 7 2 m%%mlm i,

720908 mi Ve Soiial h9, A, 1HE 7p-a|<ce DB, Rt 70T, e, 8.4, 15D,

7865000 AR B 2 B b ) P TR0 "
DVMSO- d6, 300 K, 2 di astereorrers 7:1 *) S 1.09-1.22 (m

No Exidpple 1025- 1 46 (m 2H), 5 1. 50 1.58 (m 1H),
1.65-1.78 (in, 1.82-1.88 (m 1H), 1.89-2.07 (m

TS NI NES NN IITR
N,N' @¥idripetiiyteithane {1 |2edi@mininm histtgi@adoaceprtot ons), 3. 96- 4. 02

(m 1H), 4.18, 4.32* (dd, J 3.0, 12.6, 1H), 4.74,
4.84* (d, J 11.9, 1H), 7.22-7.28 (m 2H), 7.30 (dd, J

Step 1. 1ethy? 14vcyclopyl-7-1 B dineethylainin) @yl Bméthyliakling | 7.868hydr Z6H rdolof 1.2-
1118 8otz eiffh 1 Begy /.86, 7.99 (d, J 8.5%, 8.4,

s, 11- 1) M5 (ES+) mz 462 ( MtH) +
To a gabutiqy oEx\aqlirpﬂ «- c]{@lom}ﬁbﬂ a- (Qlj[nethylarmno)ethyl]ammo} -7,8-dihydro-6H-indolo[1,2-

e](1, i}){n}c]xa%%ﬁxg%ycagb%xﬁytg bp?‘% Mlas ge’sélbgh Wﬂ(a%p@? 5@9 9J 19 [D%JN? (0.1 M), was

enzoxazocl n-
added\foxmaldghyde (3 Peeghyridacdiigraeid (5.2 eqli laldwradihynsodium cyanoborohydride (3 eq).

NaOﬁ Sﬁ)@qr | f\Ik Wl "Ri@@t?&f@F ?}1 d’a}xé fé%gles‘{?m n% fotx‘ngtnt]:iY1 }1e ixture wals taken mto EtOAc and

exyl - no) et net h
washqd witigwateimang |b§n66 riymg ovesy /sq_dugn sulfate and concentratlon in vacuo gave the crude

pmdl%%%c;ﬁ/mnzeemeﬁlfmeéaur@@gtmmb%ﬁ@ §% ool on of

14- cycl ohexyl - 7- ([ 2- (di net hyl am no) et hyl j ar ni no} -7, 8-d
Step 2N d)-PAB) Rl 27 8 Sl iy L d?%d&l&/]@l&?ﬁ?}%ﬁéﬁ%cﬂﬁ yU-NN'N"-
171- carboxyl ate (pr epar ed as described. rn Exanple
thylgthang- 1.2 Wiapgmipm Gisgrifiporoageistep 0 added f or mal dehyde (3 0
Toa &ﬁﬁtloﬁ ijth@?&%g Eb?ddqct((gonr’l s@ﬁla) mfdmxll&)’\@ftier ?(y oG RAb.Y M,y C? were added 5 eq.
cyanobor oha/ r| N) was a
of poigpsium hydrexidend th&fﬂl“éti”res"(ﬂis phiFadgH ?fb"rc SThWWCthemvﬁum wsebrought to pH 2
by théf\@r%p ik andilis & h?&r&‘morfé%d (VRS *Bt%‘eq Ak wHRMRENBRE pBifled By RP-HPLC

yi ng over sodium sul fate and concentration in vacuo

(Stauwephe??ecw%‘é’awp%&ymry PERi €1- had. Lse 0 iuph Hippile phase: MeCN/H,0
buffefebl rv\In'ﬂQ)rl PuFal.| BradtdoRfeonMmid ke %ur@’é&np%@&h L& EDriibinednStiRe dried to

(11- carboxy 14-cycl ohexyl -7
affor‘hthﬁ F‘HQ/WOBW ‘}Sﬁd’ﬁ!‘%l"i‘”dﬂ 5% 91 thierptep®a oci n- 7-y1 ) - N

*H NMR (300 MHz! DREOYI®@H 2k redmels 386116 YBd-1.25 (m, 1H). 1.26-1.43 (m, 2H), 1.54
trifluoroacetate) To a solution of the foregoing

d,J Bf%(g_lﬁbtl 6(2f1F7(§rﬁT'S¥Iébli’§‘2I0ﬁ (8 BRahd9 (R/aft@ﬂéb(so@ﬁw 2652.77 (m, 1H),
2.85 (\4/9/64%@1 @ddsg, B @qu 3Qs- mt(%s‘iﬂ)li@‘l@)(cﬁfﬁ% 48 021§, §£‘3e3 34 (m, 1H),

ure was stirred reaction m xture
3.74- %?%%&O%aﬁﬁllzoverlapped w1th the sngnal at 3.85 ppm), 3.85 (dd, J10.2, 14 4 0.94 H), 4.07

(dd, J9.0, 12.1, 0.94H), 4.11-4.17 (m, 0.06H partially overlapped with signal at 4.07 ppm), 4.31 (dd, J
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by the drop wise addition of hydrochloric acid (1 N),
then diluted with MeCN and purified by RP-HPLC 30

W@ stabicpary phase: colum Waters Symmetry pr epCT/GB3005/h04127
um 19 x 150 nm Mbbile phase; MeCN H20 buffered with
0.1 % TFA). Fractions containing the pure conpound
were conbi ned and freeze dried to afford the title

v BR3P 5 B 39 1R 4. o,

3H), 1.509-59 (B5LH)nT .63t Hp6 (i, 0AB-phrtiaBy ¢verlaphiepl with sigral ay"H69).J7.69 (dd, J 0.8, 8.3,

0. 941%)27 %’é 7%5‘}:5 : @%pﬁn%@ §% apgemwégg]dg Zf%% Qﬁ%)( ﬂ&n (%5%8 %%Spé%) 8.15 (s,

094}@5835(860194)H) Mmsodm/;m ®19)".13. 6, |H) 3.04-3.15 (m
2H), 3.18 (dt, J 5 6, 13.0, 1H), 3.23-3.34 (m 1H),

e T —

yll N4N,U7 -trifietbiylethafe- D,Z dlzﬁmmunoblg(dml)uordacttbtea. 17 (m 0.06H
partially overlapped with signal at 4.07 ppm, 4.31
(dd, J V\D 2006/ 046030 PCT/ GBZOOS/ 004127 -33 4.3,

‘he ‘ -4 4 A 2 b-
H),. 87(mOO6H) 724737(m
elll el ﬂz’ N 7.63-7.66 (m 0.06 partially
Toa mhgro[nabpetdjylWN)hMg;yglnhe}xyh’t’ hydr@g/ﬂ 8- mh@@o(GHdndQ]o[m 28][18]1t8nzoxazocine-
ll-cade)%nge _;prgpagél az dé@r}&%}fﬂ %faa%j!: %%gtpl3gln|é§rq§1\/1§ gd @@B?&yﬂh&&hde (25eq.)
was agdglapl thegea@Qor( was sOrgGHIRT dvEnigims-Mhe pagtiohmaix s dilutgd with EtOAc
and &%%R PQC% ](_1 A arl\i) aHCO, isaturated SO utlons? and brme lﬁ yi Ig over NaZS Cf Fltratlon and

COHC@P&U(QLZ@}H{C]QO B3ve éhqa;ggdg ;pg{gifl%f Wl?lcheﬁgs punﬁed by ﬂash chromatography (1:9
t +

EtOA)éhiE? {P&r%}"%ol'r\&utg% gﬂé{%&?ﬂm A ?51@ yiéuo% ncgit (ﬁ%? M ES?) /e 560 (M+H)

ohexyl 7 !'((4 _ _
Stepj%é?kﬂl PRS2 15 b L A R WL it S DRI P BV BN D0 Frie-11-

) 51ﬁenzoxa200| ne-11-carbox Tyaie To a solufion

ﬂb_oa:ﬂ_&et hyl
Toa £o?\§)on %ﬁt‘hg Y&hg%h)%)ﬁyodu& fM&)’(]yln erygl' }‘illb m/(%ﬁ@)' a@ﬁ'ohmy%l;ne%3 5eq.) and

5] benzoxazoci ne- 11-carboxyl ate (prepared as
tetrahygf qg@an ;rwhqughﬂﬂogmglcatg@e%qu))wqr%aqgw ﬁeﬁ@c{u@ B Iejirred for 20 haat

65 ° SY] meileq) rdf@ﬁd&t@m@tbﬁglahe wHBRIdAHHA GheAdtutd @it € 2%5°€Bor 36 h. The
was stirred RT overnight. The reaction m xture was

volat&quyj:feeqyaqutw ’Et"@we ancbr,hg cwgesﬁéselvml HEOAE W@ng}led WiiiHodgochloric acid

(1 N){ stue! BuRZersakiéhit® (atiradadoR i3 Pand Briké. nﬁryﬁl‘é%herm%%ltranon and
filtration and 15 concentration in vacuo gave

conce(pfrat&gl % YasHe 8tve tRersruds pM§Ctp\M]?1Fff Wg,cpuggeqr hya%aﬁh chromatography on silica gel
(5:95EORHBHEY &Y AfdRYhé faScontpbaiGk Rlie fo@mqt§zt«a9)r st bsw/; Aaq (M+H) '
conmpound as pale yellow oil (94%; M (ES+
(MtH) +.  Step 2: nethyl
Step ﬁ 7n@ny7r7@ydz9mﬂo4r4ca99:bpé}@xwé difyBo SHWM 10718121} Tz ofin-11-
711, 5Ibenzoxazoci ne- 11- carboxylate 20 To a sol ution
carbogplaiene foregoing product fromstep 1 in dry THE (0. 06

A solMhorf it abe b diRe fRyduRi @R Steh 3 iPMBOH)(0.2™M) containing palladlum on charcoal
t et rabut yl ammoni um tri phenyl di fluorosilicate (3.5

.5 eq,
(10 Zagt W) Wepchliged vnder hydeogen 2 ﬁt%@legf pressarg fort h. Shhegatglyst vgs ﬁhered off and

the salhﬁﬁ whs BRfcEhu@Rdd t&frytﬁ:%d ﬁﬂ&%&ﬂ%&dﬂp&k@hﬂe @J‘ﬁfdﬂﬁﬁxe ad@i&@npam (92%)
mxture stirred at 65 C for vol atil e

MS U&%P@/Zék?éﬁwgi SMSIBS Y afS Mty n&: B’ﬂllt}de +i‘ﬁ L&t ’vé“éiqlﬁ
Et OAc was washed with hydrochloric acid (1 N), sodium
hydr ogen carbonate (saturated solutions) and brine.
Dryi ng over Na2SO4, filtration and 25 concentration in
vacuo gave the crude product, which was purified by
flash chromat ography on silica gel (5:95 EtQAc/ PE)
to afford the title conpound as white foam (84%; M5
(ES+) mz 431 (M+rH)+. Step 3: nethyl
(7R) - 7- am no- 14- cycl ohexyl - 7, 8- di hvdr o- 6H i ndol o/ 1. 2- e
/fl,51benzoxazoci ne-11-




10

15

20

25

30

35

carboxylate 30 A solution of the foregoing product

fromStep 2 in MeOH (0.1 M containing palladiumon
waeb@asoo@Bo (10 % ww) was stirred under hydr ogeeT/@B2005/004127

at nmospheric pressure for 4 h.,,The catal yst was

filtered off and the solutlon was concentrated to

dryness under reduced pressure to afford the title

Step '. V :' -4(? - Ilu' m‘}rg etild#)lfl'-a IW L(l 77 +l Zih dro-OH-

indolpYa¢ 104 HlbaaoragrineRlnarogyia 27 - 34 St ep 4 met hyl

Toa &K{ii og r(r)lf E]hg %er%_é?tlrggr frfcﬂh ?t%ﬁ gﬂ{zﬁf% \l/rg’lﬁgtm Lx@ﬁoformate (0.35 M) tert-butyl N-(2-
oxoeihma@rt@mwzl 83 ¢q) \saﬁbaéépzl@x@\@e oiixiue Whs gtired @k T qveenigly. Fhe solution was
concéﬁjaééa koo&?'&gs &ntagr rgafcggﬁés?&e ng@tgy&{ldé‘ &&Eﬁv@ i%rt)i '\f'I(IISGH(% ¥s M) was

trimethyl orthoformte tert-
treataghvg it HiyAg ey 4nd sediem enand@rcérqdr)dev(/hé eqxbjdéh@ nanmret\hae stirred at RT for 1h.

N aOﬁq(Z)@ &f € a%g&{ Eu?(fjafét st ng%xef Riahe nuxT\.gg w§94ak|5tnl ift0 Y8R and washed
concentrat to dryness under reduced pressure an

with Whter aadl!mee Py inglovergodipm dulfatevadieprcont2gomnd: vague gayesthe erdde product,

whlc%!abpﬁ%@ bEfash cﬂggxat%grqw QBE?@,?PM %Nﬁ&) 15@0(13% gE? ST 614) to afford

he m xture was stir
the “N) campoungigehite faaeh (46 rM8 (BSY infig4$ O¥+B) i n t he m xt ure
was taken into Et OAc and washed w th water and bri ne.
. Dryi ng over sodlun1sulfate and con%entr%tlon in vacuo
€ep oy INEh s - L0 NA 4 4 A ! af 1 i

tetra&%;o@gﬂ b M@Ja x;oﬁloc%te%%%o % NEL 3/ PE+0. 1% NEt 3
e conmpound as white

The fpr@g(pﬁ)g pred% fro%te@égx@s dmsojveg4@0% M)H)apmxg{r@yl BCMYEFAynd the mixture

was sﬁﬁgﬁ atlﬁ‘ CDﬁ@ |s<§1ti'tﬁ9ﬁyvl/as ZOn’l‘:éx%ra(eG'téT@rwf@é& @iﬁbﬂ@&&%@ﬂels(xﬁe ttB¥ile)crude
8a- tetr a@ydr obenzo(

PrOd‘}Ch%}é%"?H(:‘é‘“PWd%M)rﬁeeql Secavraesgwea@@q Tk éormgldeleyge st 6 eq. of sodium

cyancﬂ%ﬂﬂ&'&tdefwfe@'ﬁd&cﬁ N«bH\2S e?'lsﬁ)@a‘! o th&q tMind dftePstirring for 5 min the
mxture 3/1_DCM TFA and the m xture 15 was stirred at

mixtycey wasttakendrip BHQAsandagshed Nate Ripc tiefing oversyHes sulfprcred concentration in
vacud SSY ﬁﬁ@rtﬁﬁfﬁwﬁtﬂt BvhidkOwdshigedGrithd@: anP F2@ nﬂba‘ﬁ%x@l ME I/ 490
of sodi um acet at e, eq. of
(M+H)or mal dehyde and 6 eq. of sodium cyanoborohydride
were added. NaCH (20 eq, 1 N was added after 1 h, and
after stlrrlng for 5 mn7h% mxture was taken |nto

NNm'u}lgzahﬁetm Eﬁﬂhﬁﬁﬂﬂidnﬁ&zb{ﬂmubﬁacéﬁﬁ@)uo ]gaveht he crude
uc I.C S use Wt t an urt
Toa fipfiopp be P PIRASC} (0P St D ingigang gk (05 Mg by/ag was added 5 eq. of

potasNum[th?ra)ldé amdGRY Ibﬁlﬁfe was stirred at 80 °C. The reaction mixture was brought to pH 2 by
[.o- 6H-|n ol of | fl,51benzoxa

the drmes %Poﬁlx Klluwro %hgc\é%yl I&, H‘lﬁ!hgl qtedz\mlbl} h&ﬁqel Iamﬁ)unﬁed by RP-HPLC
(statl&liaﬁy(ﬁhMef tdri0 MR REEyEmelr® prepSO18yY N1 Df 300MEmC MéBRBe phase: MeCN/H,0

f 5 in.di xane/vvater 0.06 M 2: )
buffe&ﬁﬁltﬂsaals él%gg]d?gctgas 2061fa1mr?5t ?)B‘F%\S‘g‘i‘ﬂﬁ’ﬂ?%‘gjﬁi: B%P*a'éedé‘ﬁé freeze dried to
afford the tlm odmpbendm& vite povedbr @ﬁ ‘?Bgve@twdr iéps). ebe t I OIMBhixd MB €pectra of the

t he r W se

tite GO RIIIN B adhiarigh e P G SRBRd) oD ALeRC3R®: (a” =+ 368

(c =(yIdHdIgd by RP-HPLC (stationary phase: columm Waters
Symmetry prep. C18, 7 um 19 x 300 mm Mbobil e phase:
MeCN H20 buffered with 0.1 % TFA). Fractions
ExanqﬂdﬂISiiN'I-i[(ﬂS)-lhEarbbu‘yelzt;@ﬂlbﬁmyﬂ7,ﬁﬁlﬂ@d6@6ﬂiimﬁdo[w¢]mﬁﬁﬁﬁﬂ)xazocin-%

e or the tle ound a white powder
yiI- NE&@ 87"8" Ql%ﬂ g? %S(gf%mcs‘ﬁ%§ M5 spectra of
The titla eorBfbuhd Wheommmjmdhe&fame ploeedhariRsdridpdiot @derbimionien €7R) (see Example

12) ugr?gsg)n%ycx mt g%ﬁé&é%e mstegd gf)(S) gqycxdyl g nitr /ober[zelles%g)onate for

Example 9, Step 2 giving methyl 3-cyclohexyl-2-{2-[(2R)-oxiran-2-ylmethoxy]phenyl }-1H-indole-6-
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Exanpl e 13:
-[(7S)-11-car boxy-14-cycl ohexyl -7, 8- di hydr o- 6H-i ndol
wW@pdsA4@pqd 1, 5] benzoxazoci n- 7- PCT/GB2005/004127
yIT-N, N, N -trinethyl et hane- 1,35 di am ni um
bi s(trifluoroacetate) 35 The itle conpound was
obtai ned with the sane procedure described for its

carbo§)r'1ﬂte: [IP mé L , gnﬁé 5I%55 5@3% ter %gﬁanfrg@gaﬁgﬂlg dlyctl-cyQIXé\exyl -7-hydroxy-

7 s-dmydmtéﬂabmz[eﬁes[ulsntanm«ezobme-l l-Ea«bmqylaec Bylp Sk emz (c iU THC),

whxcléwas %P 8(;( tolth%tlt{efoPwal a3 c)i(escr:rg)ﬁdglEﬁam eﬁgx}‘?pﬁ{eﬁ%anipﬂs spectra of
the nulermbﬂipeurﬁ addhe 6/ rEpbEOB D BETIcSBAO (hﬁé SQ4DPR7 1):.e389%; [alp™ = 40 (c =
0.1, &ﬁggoxyl ate: MD 20 = - 19.8 (c = 0.5, CHC13) and after

cyc? i zation nmethyl (7R)-14-cycl ohexyl-7-hydroxy-

7 8- di hydro 6H—| ndoI o[ 1, 2-e][ 1, 5] benzoxazoci ne- |

122945
s B SR A fonp S Sgoesa o Bnb B afup et icpermatpocin Ty
4-methylpipemphediitd. bislirfluotdablithtepnd MS spectra of the title :

compound are the sane reported for the racemate (see
exanple 11) e.e.>99% [a]D20 -40 (¢ = 5 0. 1,
3) 14 e

e ahmlyie7-Wlmethylpiperazin-1-yl)-7.8-dihydro-6H-indolo[1,2-
/ NE 11- ar (034 - L4 cycl ohexyl -7, 8- di hydro- 6Hi ndol o

eitd frér Zoci n- 7-yl)-

Toa s@lumen hglrhcphyp dAaydlotedyliTarrobi, &dihydrdbHondwdat &2 &1 & f1bdroSizepne-11-
carbo iatggé {BQL d as Fesc}nb(:ﬁ in E)iawﬂep% FS)té: m DC ((? (34 l\g) gve CF z}(]id%ji 3.0 %q of 1-
methypiperaiteci 42eq etetit acié Fbléawed >bai é@qu scllttisoénmmacmpaxberoﬁ@dnde
Y

NaOI—?%%%bU{N ﬁ\oas e';ea ()t%Oi h/ agd %fteﬁ stx g fé)f—e i dtgr m[nat_urﬁ wa ia&ené]ltg EtOAc and
washagnvitheatearand bmie Dryig@etso %yllitm @lf@p raecbeqne@tratsmde s@¥p pavd the crude

i d 3.0
ook ERIRL &P R Mk HERGAG: 08 0018 iy

foI | owed by 1.5 eq. of solid sodi um

Step 2t i (§‘P @%@@Q%%H

meth A ]

washed with water and bri ne.

The fg?é%;du{”gtgmeﬂﬁ r14§§’é¥ Hé@l-j%fﬁyl i amRNGH AL cﬁﬂ;‘d?cﬂél‘{ nnd\Sfb‘FP?

crude was " us
e]il, SBqu%emcweﬂﬂﬂréwﬂmﬂomte@Ei;wys liwdzolws@w(thmq)mposilwczi and purified
usmg lhe(sga}le Qﬁﬁgﬁﬁyem loyed in Example 11, Step 2. The title compound was obtained as a white
ohexyl - ‘P Sy hvdr 0- 6H 1 ndol of 1. 2-e/1 1. 5/ benzoxa
POWdQTdé@ %’ OpERWP SiEPs)20 met hyl pi per azi nedi i um
1 t T t h
H Nﬁlﬂﬁééd Mﬁh Leb%&’iﬂ&% 36, 2 Ji@stefr&'iﬁ%&oﬂ % TBRL s bdjim 1H), hzo 143, 2H),

yc -7-(4- et hyl pi perazin-1-y
1.55-HI3(me o .17 2-91@} [111) 2102230 aADCT- He2 H (m d&ﬁ@(@ﬂl-w'é(m 6H), 2.88-

3. 07(&f J%”ﬁ §§(§H 1h)s, 8, R Y166 149, M‘ﬁ) §@‘?4%§?@W§1@94 e 178,124,

uri usi ng t he sane condit1ons

0. 71"1)15*9(&77{51!(1@I 44, 12.8¢ Qei)H)Zg 6HE7 (it - FH e b AP euh it Msnﬁb‘t Brheédny §.3H), 7.25-
7. 37(@1 W § 85 7@%@'%}3@ 68/01%\696 3. 15 (8RN, 0315)7% 'NWS(746)9H) 8.48(d,J

di ne-d di’ast ereoner's
8.3, 0(7}96&;1)1 (3.3 FH togather with ppridineqmekh 8.94s, 0.3H). BIS(ES @(414743M)+H)
1.77-1.91(m 1H) 2.00-2.23(m 3H) 2.28-2.43 (m 4H),
2.51-2.87 (m 6H), 2.88- 3.07 , 3.69(d, J 14.5,
Exanpleid; (+)3-(Hocarbexy-13-cycdolexyl 8-4i ygror -indplaj};2+4 ] (B3 1bepqoxazocin-7-yl)-
0.7H), 4. 27 (dd J 4.1,
4- me&g@?eraﬁhe&&&ﬂ%sé&nﬂ?mﬁ)ac&gte)d' 3H), 4. 70 5
and (1~ Ql%carlmxyﬂél -gyciohegyh7,8di H}ro-Gﬂ E@oloﬁl,@q](],ﬁ]bg}q})xazocm -7-yh)-4-
eth%lp@w’éra%né&iem bl%@lﬂutﬁ-ogc%tt{tg J 8.6,03H), 8.15 (d, J 8.3,
.7, 0.3H), 8.48 (d, J 30 8.3,
0. 7H) 8.71 (s O 7H toget her with pyridine peak),
8.94 (s, 0.3H). M5 (ES+) niz 474 (M+H) +. Exanpl e 15:
(+)1-(11-carboxy-14-cycl ohexyl -7, 8-di hydro-6Hi ndol o[ 1
, 2-e][1, 5] benzoxazoci n-7-yl)- 4-methyl pi perazi nedi i um
bi s(trifluoroacetate)
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and
(-)1-(11-carboxy-14-cycl ohexyl -7, 8-di hydro-6H-i ndol o[ 1
WO 2006pfeb3®] benzoxazoci n-7-yl)-4- 35 PCT/GB2005/004127
et hyl pi perazi nedi i um bi s(trifd uoroacetate) WO
2006/ 046030 PCT/ GB2005/ 004127  -36 The title conpounds
wer e obtained by resolution of the racemate
The £ Bde %\Qre%ta%é W fe@ﬁﬁ’ndnrbf %mlngte (séﬂ%es\f\ﬂeh Qs &}!5] r[b@!i in example
HPLC (stationary phase: columm, chiral
14) wigh thirplel”.C GBtignary phasexcatson, whiralpakiE), Iamnlpdwsreamne Hemm 20 x 250 mm.
Motle U elcand ORAEI R B RAcRA: Wiefefla Qrich 0% oL Ty, P 7St

I oner e
Fi lrst(en;)n_‘uo@qulaqj- box§l1 Tdarboxpe 1datyeiohxy F7 8-ditiybnodiFbin@blo] it | 1of]benzoxazocin-

-GS bR RERERERAAS Hascery, SR pre S g gy raemate (e
examPH MNMRPEDJ- m@@ﬂem]bzﬁ a8 fcav0.1, Iﬁ?éi(}laacemat e (see

Secoga(%{m@ég u?ehsﬂélze}gj-cerl?g tﬁtc_) %l{g yF%%é)hyc?Iro 6H- mggloflcz -

elll, Q]byrmoﬁamclmawbekmethﬂpxpmhmﬂemyl Ibwmlﬂumiodngtakep ‘Iﬂi NMRahall M dpectra as for
the r. cf%m?t'[@]I(Jle% F@T&ﬁnﬁ%ﬁgég@e@fa%y al 6)11 I nedi i um

oacet spec as for
the racemate (see exan‘pl e 14 step 2) e.e. >99% ND 20

Exa Iit ?’2( gf i@l J:arbwgyéflo;lgyggzhexiyﬁir?ggqadﬂo 2-e]%1r§_]li)err]160xazocin-7-
yl)(neﬂtluﬂmn@@}q]qhﬂ}nyememubnsttrfﬂuoroacetate)

yl') (et hyl ) anmmoni o] et hyl } pyr rol i di ni um
b| s(t ri fI uor oacet at e) St ep 1. nmet hyI

elll §§bg;l_;9y§,59ne6ﬁ i pARleLl 2- 15
enzoxazoci ne- 1| -carboxylate To a solution of
Toa p@\ptmapf methyl 14-cyclohexyl-7-0x0-7,8-dihydro-6H-indolo[ 1 2~e][1 5]benzoxazocine-11-

carb&?Ta&Xﬁrleﬁ’ﬂ&i’(a\éldeSZnQe?&% Exzﬁnﬂ% @%Q’) B i—fi‘lg@bx%wl dn% 8 I1 %2 5»1143 added 1.3

enzoxazoci ne- | - Ccar prepa

eq ofi(ZroExelight- bylgthylﬁﬁf@pe ayl | iﬁqpfmccfwle‘fv@ehyﬂaﬁwm QDSOM sddjuym
tnacéf@?bé}gﬂ@gdél Sat. a& q\la@de %mpwqr(gl \kf(g'b gdcied %(ﬁte‘?tz'?é/ égrﬂ mgtﬂlge was

sol |

separgied, a*@gheéchhrlawéﬁd QNer Ne§p4 ﬁétqred Nam@enamrl @H@@gxmtbe crude
prodfl d@gkhafak ﬁ§ed2v1@out¥ﬁﬁxe%&§n@£t%nm§§ N2 509 (MERRT at ed,

washed with brine, dried over filtered and

concentrated in vacuo giving the crude product, which
Step 30FetMD ?«dc%’lo‘h@”f L&élﬁ{l{bﬁﬁrr@k‘&h S BB @Rino stdﬁéhm'ﬁf? m§918/ 1.2-

MH—I) +. 2: methyl "14-cycl ohexyl - 7-

elfl ‘elab L th)amno/7

To a Soidlioh elthe f&é‘é’oﬁr@@ﬁid@?%dgc‘t (18rh Step 2) in MeOH (0.06 M), were added 3.5 eq of
cat bgMLate 25 To a sol ution of

i'if‘g benzoxazoci ne- 1 %
formglgighy Pé%&/wgn witer andot- HeR5HQAG Stflomedpy bY eq.of sdige cyanoborohydride.
The ré&u&ﬁthure Wy @naiBfel Rv8ci8Andfat. afy Qﬁdl‘-ﬁic%%h& aer él%&&%d’é’d after 1.5 h.
LP&H‘ and 1.2 eq,of HOAc, follo by 77q

The ‘s%ﬁ‘.ﬂc Eyén 69?6?%3;’6‘:6? aeer Nazs fr‘@&éta%?fmﬁ%"%?@ﬁi 2 %a'so glvmg the crude
prodie RGRAWALRE witow dGther puniticah; MO GES NAZGES i)+ CH2C12

were added after 1.5 h. The organic phase was

separated, dried over Na2SO4, filtered and
Step LGBEBYA-I(81-E8kbinf)- N&Q&l&he@ﬂlﬂl SR 6 BIMEE [ 1, Dl AAY Hen oMo Gh-7-
used ’tlhout rt hgzrsgnﬁ”' fication; Ms (ES+) mz

L)(m uoroacetate)

Toa (o)utﬂm ()thé folélgomgkb@wroa&a Cydih &la&xyxh TFIF/MeOH (o 01 M, 1:1, v/v) was added
H i ndo en oxa ocin-7-

KOH?? E RIS \6iisesf1H§q ?t;%)r ?0{\ tef; 14ihy KPH (5 eq, 1N) was added and the

mixtupd @(stsﬁtréd M 60 catetf@tie) 4 HoTi satitd nkfur®lvad d@;ﬁc&@ﬁt&ﬂﬂ' vﬁgw redissolved

o G S B el i Sl S L s, 5.1

stirred at 60 C. After 14 h, KOH (5 eq, 1N) was added
and the
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35 m xture was stirred at 60 C for further 4 h. The
reacti on m xture was concentrated in vacuo,
wo eds®s@B/ed w th DMSO and purified by RP-HPLECT/GB2005/004127

(stationary phase: colum Waters XTERRA prep. Cl18, 5
um 19 WO 2006/ 046030 PCT/ GB3065/ 004127 -37 x 100 mm
Mobi | e phase: McCN H20 buf fered mﬁth 0.1 % TFA).
Fractions containing the pure ound were conbi ned

x 100amal. MpbiteAthasgr Me@NthOebﬁlffm@thh@lt% TFA). durpporprgntaining the pure

ol s 1 S R0 AR L B0l
'H NRIH) (400 M8 DMS@%(a@p KDL, 104, B2 365 16511.5?%!1, 11, 337 (m, 2H), 1.80-

1.88 %n"')u-%a)s%]z @s ggy’? 337"9 3}{% 3%2 22743% %D%fs'bz.z)_s %99%)?3.9‘&3.45 (m, 8H),

3.83 (d, .DIO Z],H:B 6, 14-1)360’( @d, 11D, 1H)34.31(dd9] 4. 3_|—1)1,9, 4HK%.6( &d, J14.7, 1H), 7.27-7.35

(m, 357 355k '}')751, éf{é?.‘égﬁ?? 8%”@3?'%8 @l g‘g‘aﬁ?ig‘h &: %{)1%'2‘% (brs, 2H, NH), 12.57
(brs 1H)OHP MS/(ESDrmez S@HM+R)., 12.57 (brs, 1H, OH); M

(ESt) mz 504 (M+H)+. Exanple 17: (+)- and

(-)-1-{2-[(11-carboxy- 14-cycl ohexyl -7, 8-di hydro- 6Hi nd
Exangplo | Z,(2)- add(-)-1-{2-[(11- carboxy -14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-

1. 5] ben moni,Q | rroli

i AR S T S
The toletcamp@uidwere elstaihert hyossobition of (+)-1-{2-[(11-carboxy-14-cyclohexyl-7,8-dihydro-

6H—ir&lﬂ ill i—%}l[%f]%%ﬂzggé?c%? -_yil)efﬂe%?)la%gﬁ(i}q-étZyl?ﬁyngongigiﬁlﬁfbis(triﬂuoroacetate) by
HPLQ (s5itiomary phea Egglpmn Thirhlpgknd, Wlx)Qéﬁnmm |M)qb11e ehzhyln hexane/isopropylalcohol

[ m bi s(trifluoroacetate) by HPLC
bMﬂ%QX%pR%%gﬂghghase col um Chlralpak AD, 20 x 250 nm

First Mabfiérec phitg ebolif -hedahie/S i EBEY): AH ABAR knd MG faf far 69-Inf2¢[61 L-carboxy-

i TP PO AR, 21020 =
yl)(n(ayl;'llar{uzor[i((]Qtﬁylé@r@bﬁiyi.um, bis(triﬂuor.oacetate)
Secoricﬂe’g%%tﬁ)lrr%paﬁt\éh [Z]'D8 g ﬂYéj(rcO:'(ﬂd', bﬁ@EB,OiI l\ﬂMl% 'aﬁci M[S as for (+)-1-{2-[(11-

enzoxazoci n-7-

carboyy 1 ¢ welehekylndihycog-EHitindojabye-e Bl 5 iepwreazpein-T-
AR 035E1Al il FERANGRRAR oot of ut od

CHC13);"H NMR and M5 as for
()-1-{2-[(11-

Exanqple b%ﬂﬁ“clm'@)‘ﬂ'63ﬂ%NydlmW,hSlgUicﬂw-ﬁhom,6,ﬁ<§dbtm{lh)1l,r@néq10[p,1-
a][Z,i]bélzgﬁiP%ogmle‘i%tboz ) (et hyl ) anmoni o] et hy!
pyrrofi Y

I ni um uor oacetate). Exanple 18:
14- cycl ohexyl - 6- (N, N-di met hyl gl ycyl') - 3-fl uoro-5, 6, 7, 8-

Step f %éilﬂ)’ﬂy ?‘f ﬁ'( t@rq (BLBMat:}Jonvl)ammolmethvl} 4-fluorophenyl)-3- cvclohexvl 1H-indole-6-
7, 5] benzodi azocl ne- L1-car boxyl1c aclid 25 Step 1

Cwb | 2-(2-(((tert-butoxycarbonyl)amninolneth |y | -4
Toa Hﬁ’ﬁtgﬂ :Bg fri]'le (l)l?]yflgrgmg éyéyclg)llié'xkllnﬂp |nRa18-6- (ﬁﬁfo?ﬂw '(ﬁ&lﬁre-ﬁ%s fescribed in

pubhgheé ﬂrémat@ne};peqe@wealwmw PRY087 B Ao sxpmercially pradphiy wethyl indole-
6 car@&yg@e‘; ?rfdlpﬁxq V&)Zoé\g);&g%s %éﬁik?i@ . eralto? Bﬁéﬁﬁ&ﬁ‘ﬁbhe@?{ l%‘%alladlum H) dichloride

[ication from conmertci al ava
at RTn‘E’ldPM nifropgp REosherea Thendarente NaiCos @@ Meahwior, @ eg:) ang [2v(,é{§ert-
buto%gzgg yQarng %egryl)bl' ﬁfotr(gﬂhmﬂ%tdﬂ&%ﬂhh B§) Rak |a@&ki Wil tlh!: }eactlon flask

[orid under a ni trogen at nosphere.

1mmeaﬁ>g @bmgreNthg;@ thQ atMOQOfI feri2dn Thg reagfion nalﬁglre[ \Qaseﬂpw@rtp cool and filtered.

The RHAOWEEAIRAW Y magd mebrgxll,& ﬁlasé lym&pwhﬁn%@ JoriR@5RANri€d over Na,SO,
acid g.) were ad he reacti on

beforp heipg gléfaeq d aorpfﬁméeétvewcm | T*I%EE‘H‘C gateriplgvas Pﬂﬂﬁed?yrflashrh e
chrorﬁﬁ@g%ﬁ;sh?ral OB ALVIEE) WS [HRYRElcd r%CM&pAs a%B1d {81719%)eMBAES") m/z 481
he filtrate was diluted with and the organic
(M+Bhase washed with H20, brine and dried over Na2SO4
before being filtered and concentrated in vacuo. The
crude material was purified by flash 35 chromat ography
(1:9 EtOAc/PE) to afford the title conmpound as a solid
(87 %9; M5 (ES+) mfz 481
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(MrH) +. WO 2006/ 046030 PCT/ GB2005/ 004127 -38 Step 2:
nmet hyl 2-(2-tert-butoxycarbonyl
wa@eioaokdued hyl | - 4-f| uor ophenyl ) - 3- cycl ohexyl - | - ¢CF/GBRIVSX04127
y-2- oxoethyl)-1 Hindol e-6-cggboxylate Mt hyl
bronpacetate (4 eq) was added to a m xture of nethyl
2-(2-{ [(tert- butoxycarbonyl)am no] net hyl)
Step” 24rrife}hw QRBRBY oYy drboyFlaBS Xdrnylik ﬂm%h@nﬁlﬁé%m%‘% QY E methoxy-2-
[

( fron1Step 571) and K2C03
——i@@ﬂzaiyL—ﬁﬂﬁgﬂﬁﬁﬁéaﬁe was stirred at 60 C f or 48 h. At
Metlg"l ibforfohéPeutd ﬁegy RRGHEQNo Waxtik |of3?H&ﬂylt20(2Q@(9(th to R,

luted wit OAc. The organlc g ase was washed with
qX

butogpceybopyljgminojmethyl 4 fmoroghey D Rewrc phexple H-rdele sragehenidate (1 eq., from Step
1) aRNREO, (B&) fH dr DM M?S@%’mﬁt‘u}etv@{s Qkrang 66 *@fo? Qé ¥em tﬁls time the

evapor at ed i n vacuo. resi due was purl

reactiqyy Wil%‘tj‘idéﬁ el (%thdetévl Pith EtQAs- Jihe grednie n’ew W@s eashed with H;O
(twi&® PO WY a{dGBMbrind/Br l(e%?é‘a)mcryhgse%g’ d&M"‘dT‘lr"Nazw #1&Bd 2d the solvent

nmet hyl 2-12-(am nonet hy rf) uor op
evapprated ik yqepm e Jipiresidue svappiriftsd py Qawb@trﬁgﬂgt)apﬁlwma&@% to afford the title

comﬁ(ﬂl'(h@ 008%)YRb GEFP mPBSSAYM+H

tert- butoxycarbonylganlno]nethyl
}-4-fluorophenyl)-3-cycl ohexyl - 1- ( 2- net hoxy- 2-

Step IXRENNYL D= AhEmbMER) L4 ﬁu&@ﬁiﬁ%y b-@%c@oh@}ﬁ QI AeBB2)- oxogthvl) 1H-indole-6-
DCM TFA solution (1:1; was added at O
carbgzlgie he sol ution was stlrred at RT for 30 mn. The

To méetydt(d-5- B&%ﬁ(?caf&ﬂﬁ%@xdnd]H\et\’lﬂ@ﬂ%uoﬂﬁqeﬂyb% cry@l%hgdj}ﬁl (2-mﬁthoxy-2-

h Et OA Th
T RN K SR N S LW

and @& gition wak asRdWBRT €Uri3 chid. NeR SObiles etk k&hRed ANMciloNShd the residue

| vent ev orated in vacuo to afford the title
ditoig T e e rrese Pt VisdRphod it sngraiegiegheas NIGR-@ethen brine.
The ﬁ@id’ky bhaﬂéwzfs)d@ﬁ:@h&)ﬂ(b@ Jiikled @hdDthd salver &vapordted in vacuo to afford the title

8-tefrahydroindol o/2 1-al/,2 5| benzodi a oci ne-11-
compypE iy S e Do et i
2-[2- (an1nonetEy:) 4- quorthegyI] g cyflohexyl-l-(z m
- c%{ ogy ate‘

:L‘A’. l.
)

carb&9. eUﬁ1ﬂEth0dee was added and the m xture stirred at
was I educed

over.ni e vol Iutlo
To o oY gety @? HePBeTs; l‘!‘nﬁt‘“ﬂ’@ %ﬁwﬂ xrhle(?ow&aﬂw oxoethyl)-1H-
mdolphﬁaﬁﬂyomﬂ&e Waa;h édmvmﬁe)hlairy M@@}awcbsm) e % ih le2h€oflR6ditg methoxide

over Iter d vent
was kR0 SRR SREt i PPt el redBnbBL redpig i vacuo,
before rdllutmgwafh EtOAedTherbrgan: phesetwas vaghevich O 1 Nuinti Biie, before being dried

over RSl SR AP R Do et o AT AR i) Besrade vas

used in thd ﬂ.@(t Bé;bwtthomdfuahﬁ@uﬂﬁeaﬂldn (83@)CHIS BSY hat4e 1 Ta+H)*

sol uti on of nethyl

14- cycl ohexyl - 3-f | uor o- 7- oxo- 5, 6, 7, 8-t et r ahydr oi ndol o[
Step 3, et | 4-2yciohbehd ddoraziat1.8 &-&-trlahvdl‘@mbfbom |7 ai] 2, [ bdn@urtidob &iie-1 1 -
N THE (0.02 M, BH3.THF (5 eq, 1 Msolution in
was added and the solution stirred at RT for 2 h.
To a pad@ian (00 .n@2hyM) 4-ayvtbhexyl-3 Zbotd Lo o, 6, 08-tétkahydraind i O ( 0. 24

| d |ef [ I r o
2 PR EBHEE S01 I b 0  BUUOBl ABTLAE s f st
me@uddequd the ISQJtlmamg;tmnéd 4 RfOATh. NIb@HG0.g2Mi) enddhAzeMwakition HCI in
MeOM@E? g’[)We‘e@daéﬁucg%yﬁly%mvemight to stir at RT before reducing the volume of the

volatiles in vacuo and diluting with EtOAc. The organic phase was washed with aqueous NaHCO,

diazocine-11-

carb

solution and brine, before being dried over Na,SO,, filtered and the solvent evaporated in vacuo to afford
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solution and brine, before being dried over Na2SO4,
filtered and the sol vent evaporated in vacuo to afford
wWO\e»00HsO46030 PCT/ GB2005/ 004127 -39 the titP@r/GB2005/004127
conmpound. The crude was used in the next step w thout
further purification (quant)<395 (ES+) niz 407
(MtH) +. Step 6: nethyl 14-c cly
ohexyl - 6- (N, N-di met hyl Rycyl )-3fluoro-5,6,7, 8-tetrahydr
the tige Pmmoa{ldz The crydg was gsed; iy thaspex bdipayighop fitter purification (geant); MS (ESY)
m/z 409 (@+B9l ution of methyl
14-cycl ohexyl - 3-fl uoro-5, 6, 7, 8-t et rahydr oi ndol of 2, 1- a]
[ 2, 5] benzodi azoci ne-11- carboxylate (from Step 5) in

a 2 be digipsingil dngerboxwge sol uti on was dil uted with DCM and

Toa Emltlogl%Mneth@nﬁ bel%he?xypi‘ ﬁﬁ&% S%epﬁfeﬁ'ﬁl@qrou;ﬁlaﬁ[?ﬁ%?y]%g\zodlazocme 11-

hase was extracted w th DCM €). The co

Carbw@@r{frem ﬁ@pém&&M\ﬂéﬂ%W*@ﬁEm&é pred dimpethylgdycingt(3 eat and HATU (2 eq.)

were %9&&@ %’@mé ﬁhﬂﬁﬂe Otikrddifag R '6'@&1% RNERDEdIQRn BREE SR AGECM and HCI (1N)
dried ﬁb%flltere and concentrated 1 n vacuo

and thgyephapes d@nawﬁ gRuponsphse Hexextgetedwith PRNLwice) Thegombined organic
phasé@ Wekd th&AlAsREH witdh aferitdd dfhidoudt Hutlol b NaHCS! SR bfine BdorE being dried

(N az%@vgfwmé agdhgoRgeairated fyperoy dhe rude was\ysrdgn e@ent sgp tuathpus fyrther
purifiinNA8l(8§F 4z 465 ol f12.. 51 benzodi azoci ne- 11- car boxylic
acid To a solution of nethyl
14- cycl ohexyl - 6- (N, N-di net hyl gl ycyl )-3-fl uoro-5, 6, 7, 8-
Step 7 Sl AR VAN -Qlneethbtelycyl)-3-fluoro-5.6.7.8-tetrahydroindolof2,1-
all 2, 5]benzod|a200|ne 11-carboxylate from (Step 8) in
CRIL : = A€ ddropmnse to a solution of BBr3

Toa gdﬂut@@M ﬂléthwl 145:y&3he)xyl Jbethahylgvcmﬂﬁ&bfsréeﬁs @trafydroindolo[2,1-

drops of saturated agueous NaHCO3 wer e

all2, %B@é@l%@?lbﬁ‘r - rghoaytediom Stea ) BrRIAAO T M, aepgidedrepwise o a solution

of BB} AASCMAEM, b@ ). PRHelsbiu@sh 036 sad CARITGE: 219 ﬁ?ﬂe’@oﬂﬁ%f—ﬁturamd aqueous
tatlonar ase:. colum Waters XTERRA
NaHS(%fﬁs wege %&id%b Volr%‘fﬁ Yege regioxedin viguent hppe @é*ree@umﬁ qdﬁ)y automated

RP-M&-ApLe @t:aﬁ))narf piasd: 'c@lﬂﬁm Wi‘ér@X‘FEﬁﬂAthb% O, 8 uaPTPQ lﬂ%jmm Mobile
were conbined and freeze dried to afford the tit

phase Mf,sgl{ﬁip@ bydfered yyith Od Bahder Frquns)/eontalmqlgNW\{rqgmmpﬁd were combined

and f%@h@@to PR 9 tief cla Sandl- ag-a 3«%1&{ PBwddF 8 ‘7% 51-1.54 (m
1-1. 96 , 2.51-2.53

' NYIR, A o DGO 308 D 132955, @5 KL 5354 (3, 6 66173 (m. 280,
1.81-1.56 fn, 4%12 051216 (m, QHg% 77§§ 6@19'@ 3233 3394(n182H)43%5 (ci'd"') 15, 8153, 1), 3.92

(dd, J(llg 84.041H, 4. 5.@1 56(1]1}%1 34J(d 1]4164) 111},.51 74@ g45¢, 44@ 1@,]5 11 (d, J 14.4,
1H), 1@746(&}61}( d‘ﬂ46 (&d81844 6@ PH) ?_DBB (ddU@@ 2(73|‘3H537 ﬁiﬁusﬁ) {2, 1H),7.91

1H),
(d, J &4, 111")(5817 @ J_|_i Y lHi pr)é (bgs QHQ He-: 75(br slH)I) B3 )i 478 (M|:I-|I:5)

M5 (ESt) mz 478 (MtH) +. Exanpl e 19:

14- cycl ohexyl - 6 b (di met hyl am no ethI; -fluoro-5, 6,
Examplgl$: étlf&q{?}m(ﬂrq—] dpwelhy[am@g)ethyl] -fluoro-5,6,7,8- tetrahydromdolo[Z,I-
a][z,ﬁunaocﬁ],a@mm@cmﬁmeac.hl carboxylic acid Step 1:

thyl 14-c cly ohexyl-6-[2-(di methylam no)eth |y

I-3f|uoro 5.6,7.8-tetrahydroindolo[2 1- a 112, 51
Step DORBON] BEAREIDSF- & f2- CRRIDII AN BID3 AuSBILE T 8By BHINS 2.1

14 cyclohex -6- (N, N-di net hyl gl'ycyl')-3-flTuoro-5,6, 7, 8-
Heqrbelate 35
Toa @)]l[tl%n of any Qdk?@l&ﬁ:‘xﬂ%‘ (N N@ﬂﬁ&%@‘l&rc@i)e& ﬂ&ﬁ&-@'ﬁ?ﬁgjteﬁ‘ﬁxydromdolou 1-

described in i'n THE % M%
al[2, pgazofigeoqing- lelqcarbfxwgcﬂb@enes As ﬁiqacwbﬂrc)n Eragp dée%}ela & THE 0.02 M),
BH, B mdqpnwﬁaoluh&eﬁl ’RHF) R'-Es hdded Zndnhe JdRibh {titred At M for@rhd MeOH (0.02 M)

and a 125 3¢ P Fi 1 MEDH 24 M Gt st arehutan e s o stira RT before
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WO 2006/ 046030 PCT/ GB2005/ 004127 -40 reducing the
volunme of the solution in vacuo. The residue was
walzdoaned3om t h Et OAc. The organi ¢ phase was wastiBdBH05/04127

sat urat ed aqueous NaHCO3 and brine. The organi c phase

was dried over Na2SO4, filtdPed and the sol vent

evaporated in vacuo to afford the title conpound. The

crude was used in the next step wthout further
reducimg thef iobumej of the(sglytiert i vadys THESejidyg wasditgeq wikhEtOACS The exganic phase

h

was “%s%éz%vfl@ s&h%te@qgﬁ%h SI@z%ﬁeCt?Or %ﬂd Efr?r{e X"h@@gﬁﬁé @{aga \!vé/s dried over Na,SO,,

uor o- I ndol

filtered B P thE sdleent odiperaied imacuolto @ﬁ@fﬁ theytitle QOIHBQUdd THiee ceydgieas used in the next

m/z.478 (M+H)
step ﬁué%/ﬂéﬁtheﬁgurlffcatécn[(gua(l RS (FﬁS?arﬁ no)( et hyI] 3-fluoro-5, 6,
7, 8- tetrahydr0|ndolo[2 1- a][2 5]benzod|a200|ne 1

gM;émﬂummnngmzéqgahlamgambeous sol ution of NaOH (1IN) were

The cﬁf&?\‘r}gh hyll flﬁcsyé 187 Q@ﬁetﬁ}l!\a;g%@gth? 32918%%25 \?\gestﬁh%cﬁ&ﬁdoloﬁ I-

a][2,5pheniddiaaocingy] lacmhmnlate dfrqupStepy/b) WRdSs¢lyedan jagolatian TIHa&eOH (1 : 1) (0.02

M) arﬁlﬁ%% }?ﬁgg Z%q %@%@% s%gﬁlgfélﬁg%% Htrﬂq) Wik a?ﬁ(c)l/gd_?_ g‘h%lutlon was stirred
at 60 PG foe BihoThe edysnivasi engpordtas ip weceo. cBh&%deamee perd'wﬁubn @yfomated RP-

MsHAE (hAGEAGNIL! @o%ﬁrpw?e‘g&%fﬁﬁﬂe rkp 18, £RAMOUNG0 A, Mobile phase:
MeCNAHAQO b eyitlg).1 %9BEA). mctions cqxpﬂmmg tl@gp.ul_'p CGIPP‘Q‘IW v\(ppeb combmed and
freezéldl_rbﬁzg tJ—af?o?d (hg]tltle gdfﬁpouﬂd £1 v&ntg ﬂox(«i@r éljzh%) 3138031334 (m

'H NMRI)(4003\’IH&Q§VI$Q-0'6 (rrﬁFAﬂﬁ)O K)zﬁ 12@& h353.(1n (. 1351 674y Gﬁh 1838-1.77 (m,

2H), flg& 1%:,176%/81@ 12910’ 1(7%5(%1 %ﬁ; 2.?5§ 2%5)5 @ 113% 2.%@%, 61-1%%36 38317 {% 1H), 3.56-3.75
(m, THH 4.234B12m, 1) 476880 B8+HNT.51-262 (LD 373 @6 JiBda Al B, 7.78-7.81 (m,

. B GRS GRIBEIEIANH s 6 7 5 e1ra

hydr0|ndolo[2 1- a][2 5] benzodi azoci ne-11- car boxylic

Exang i R et oo T S PPl o
a][2,iibmodmmyina-tlé cibogylistaicidr ed sol uti on of nethyl

2- br ono- 3- cycl ohexyl - 1H-i ndol e- 6- car boxyl ate (prepared
as descrlbed in 25 publlshed Internatlonal patent
fy Y 9 - XAMD P n . f %, A I - @ 7

‘ |" o
Toa Q/E@I)%d @!g:??oq Whyl%sgr?éb %' c?&%&gpg’-l E)r o%]f)d;%g?)g?’lg%r(] rz%a:eﬁ%s described in
publishedrintdmatioped patent apglRat®nIHP2WNE1087 HANEE Mnbieq: e DMVEHat RTovps added NaH
(60 ‘%hcﬁ%)tegg)n% mﬁlgra@mfl C'1r75:|c ). r]ﬂ;fte'ro‘fllii &1(& ngi %99{1dtb901%£cet£15@11de dimethyl acetal

t1on was quenc e addi tion of  aqueous
(2.5 eghwlere sdded andetdie fepetipn Et:@gat By for thh. ABersopleng to Rgethe @sctlon was

b anics were
quenégf?ﬂi gyd Ng)g %fja%%&g l—qu:hl\() 11[1\9 cxtr"'gtg ﬁﬂfétb@c r(‘)%) '?ﬁeq,roﬁlbk?lgél 91%

Itered and concentrated’i n vacuo.

washgiowiph i k(llhlthzg’@nq)yqu bafore Redizdvad QfePertitigied ghd concentrated in vacuo.
Purnf@ﬁioﬂ%?ggsh c’él’um c?{?oﬁh%g‘#)ﬁﬁ(w&?é' &1 rlb)% ﬁ@’é@/ﬁﬂ’ﬁacﬁén? f‘ﬁve the title

onpound white S %
comp@wmﬁ)wwhx;qsm@mﬁb% M%@é@@’i%ﬁb@\ﬁsﬂ) 342 MrBhexyl - 1- (2,

2-di net hoxyet hyl )-2-(2 fornyl phenyl)-1
H i ndol e- 6- car boxyl ate A solutlon of nethyl
Step 2 -Muthvldr-coclabgrll-dHA R dimdthoicpetp py [-i

| pleGrad
A sol u&laorf%ﬁ-%l ?Bl%né%C%y@I()nglll (%’dﬁ&tho&\} ‘?tﬁh)sﬁi?&d&} 6k c'arboxylate 0.16 M, 1

I OXane t’1on
eq, frd@égppslém Wag@zmdé\{ﬁq:@r@ ﬁq)pf a]}M m)l]qtlon) was degassed by sonication for 10 min.

-Fo%\y Sp‘ﬂt iz ldtt%% £d BB tg?l{e;lrylgh “WOZ Qladlum(n)dxchlonde (20 mol %)

0S |ne lorid
were n@e %d t Q\@p@og@ugfgi ing grethq@teci eibbath g r(afgg a0 mip. aAfter coolmg to RT, the
pre-heated oil bath at 108 C for 20 mn. After cooling
to RT, the '
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WO 2006/ 046030 PCT/ GB2005/ 004127 -41 reaction was

partitioned between H20 and Et OAc (x3). The conbi ned
woe@animso wer e washed with HCl  (1N), H2O andpdr/GBe005/004127

before being dried over Na2SC¥, filtered and

concentrated in vacuo. Purification by flash colum

chromat ography (Biotage, 10 % Et OAc/ PE) gave the title

reacti%f? U&BQ lcﬁéd ﬁet@é%'n @IZM%L& %/&gmd Thé &%b@;;d oMRnitERR Wilifd with HCl

(1IN), ;j{@;,@qddqq:@g( 9¢foqe ben@gd%vg@ﬁ HhO Ry gttsﬁg,q ;)ndzoxrgnt(apggn vacuo. Purification by
flash é&lhlﬂﬁ Elﬁ%ﬁ@tﬁ%@ﬁh%ﬂgk QW%]EL?I@WE) tgave the title comFoun as a pale yellow solid

[) car boxyl ate To a
(85 TYOMSHEDH mGF4TRENHNR)", 450 (M+H)".

3-cycl ohexyl -1 -(2, 2-di met hoxyet hyl ) - 2- (2-f or nyl phenyl)

- 1H i ndol e- 6- carboxylate (0. 16 M 1 eq, fromStep 2)
Step FAderipl dicyabahepl 4 hacpaihible Eg) in THE was added
Lzmeglvﬁz%@)ethﬁﬁm%%aﬁvlFbﬁén‘élltﬁi {a%zb'%t afeBgupH of the

reactron to ca. :g . 1he reaction was stirred for 1 h
To a girred polyfifineh methal SFeclohery]- d dviseptherpkshy ) 2(Rufoenylpheasd-dHdndole-6-

carboﬁ‘ﬂgte Y(f‘ f6 MEP E(g S S%y B; %ﬁ’& pA ﬁ&eklﬂla%mhyWZ (e&@a[? ‘ﬂf{F VRS added glacial

Ol't i onwi se unti | conp [ éte conversion
ace“Coaﬁéléia st By PHEINE reastion wics., pHFh el heaepstigrovaswstized fqu b hefteravhich the

THF ®¥s @Q%Jd'ug@er%du&at esétie adﬁqmmﬁr}gdlﬁéﬂ&?iﬁtl\%ﬂ nﬂhﬁﬂﬁz (8 eq) was
Et OAc (x3). The conblned organi cs were

addedr@@w&weﬁewﬁqllﬁemaléreap@fetfémn@s dbservgd pmb@é@9nalyms4 Theg ieaftion was

quenfﬁ&fjbycﬂﬁﬁﬁﬂ bf at. %9 Na@lﬂ(ﬁcéh’@cxtr-gagd I‘h{(ltétéAg 3. om%ﬁlgm\é@&gamcs were

obtai ned as a |l ow oil and taken on w't

a
washqd prifthidaO 45 bring @%@rp Bﬁng ¢rirdANpBQ0); Hlesyed %coweya)edm zaca«z ZThe title
compétMﬂH)a‘é‘ obt@n€Pash: a 1 oil and taken on without further g)unﬁcatlon (quantitative); MS

cycl ohexyl - 6-f 2- (di met hyl am no) et hyl |
(ES)QV %¥ r0|ndolo(2 1-
al [ 2, 51benzodi azoci ne-11l-carbox |yate 20 To a stirred
solutio
Ste -fli lamingleth
alf2, i@énm@s&m n&)rs&xbmbe] am no}

hyI)phenyI% ndol e- 6- car boxyl ate (0. 16 1 eq,

Toa srlrrsﬁ%ﬁt@a ofinethy] 3- ewzlehwlsl -Setrdinethexesdhylr2- voquzm of

(dlmeﬂ@léﬁﬂi&ethﬂﬂah@lo} m-Eh@l)iS&ﬂﬂ‘]JlHHnm-E‘a@@&x?ﬁte@b 1641, (I:eﬁ Gfom Step 3) in
and 23fter (o]0]0] uenched

THF Gt care Kelepe CARycHR AN Bt Bea g iph s epen 0xG)for 2.5 hand

after cBhEng t6 RTHi 43 Qder@ﬁe@laﬂlaﬂdlﬁéﬂ SFAGHOH (BN ShdWRehed iMb B0 L (xB8 The
ore beln% dri ed over S%gwaflltered and 25

combig 841@5?“‘? SRS VR a8 W“ﬁ?&“ being,died oxer faaiy fjitsged apd
conceMedtdd ianauaCiThd feidek W r@hiss@l\)éﬂ ilMgbRahPdcidletih fH 4a¢ﬁth%lac1al acetic

acid. 5\%‘?*? Figte T ity B&ﬁé? s e 9\&%51%%3%% Sl was complete a

evidered BeDCAMS Myalyisis- Whe @by Szb§queﬂ_<hhed B)eﬁﬂttioﬂ Of 8 Sq QBITRA extracted
ext

of. sat. a act e into. .
imo EYAGES} 8 CorRbin® it hatshiey (e A ik B Hiyecbpsditid (NSO,
ﬁlteredfaiid’lcdﬁtdntretedb ehate. The Hge dﬁﬂpedldfmzﬁ%}d asdafpaletyénﬁﬂ ol Qxdidtaken on
.. cQn i C npound was obt ai ne
w“ho‘étgmghe rg{cﬁtéqnl (8%11& F&a(ﬁgq %6:9( 0 wi t hout further
purlflcatlon (quant.); M (ES+) mz 460 (MrH)+. Step
, L= §-12- ; 1[-5, 6. 7

_Lﬁgﬁ&@manngyllc acid A solutlon of nethyl

v LR et |

al[2, S]mmdbmcyieaﬂ eafbOxylfe (@ 16Meieq, froraSteplpin MJOH BndINON2@H @4 eq) was

e 3D . S RG0S il s

resultipg epwousaolatich dchified with aqueous 3N HCl until pH 1-2 resulting in formation of a pale
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resul ting aqueous solution acidified with agueous 3N

HCl until pH 1-2 resulting in formation of a pale WO
wWQODEHEASD30 PCT/ GB2005/ 004127 -42 yel | ow pr et PGB21068/004127

This was filtered off and drigd on the filter

overnight to afford the crude hydrochl oride salt of

the product as a yellow solid. Purification was by

yello@F> r%lp ;Jérl e Ef‘hlgwaggﬁcrré/d (%}'gﬂﬁlqmei/grgéhg ﬁner\hégérﬁ{gﬁt tégwtgo&&@

hydrisbiofide esdt Ofvthte iprodoct bs 9y eiiom) sohtrr%mﬁpams wephy BP-HIPRE (sthtgonary phase:

coluﬁ%&?pr esenc egfﬁgﬁmdgg%g XE@PL{“] 11%r t heZ%I)JII-i Qlefszered with

0.1 % &FA). diractitves cbntmlnmgcwmpamdwemmmdmtteﬁree@ﬁdhé&ro@x) in the

prese.?:\é%?rf 32%%9 gCﬁto%ngs?t%bl E{]CJI\I ?AL%OH“[‘Q’&& c%h%pémcz &a \%_Eé powder (65 %

over #eps3, dabS)(m  1H), 1.67-1.72 (m 2H), 1.82-1.84 (m

‘HN@@@O%M%%%@%S& Tl-sAié;) Kgaggz 1ggm(1§%x) 1}{?1 33@%6(%53 1.56 (m,

1H), J.613. 76 (m;l}lﬂ), 1.42-884 (Id,dl,H),]l 961.89 (md 38), 2162)2. 697(n147H7 249 (£, 6H), 3.45-3.50

(m, lw,g? 273 %( 7ﬁ§5é§ ((g ?13 H) %?{ dd(f/gz % Iﬁ__l%_‘_)lH%}%'J/ﬁfg (m, 1H), 7.63-7.68

24K, E(‘Briﬁl) g.98171.95 (m, 2H) 8.2 (s, lH) MS (ES*) m/z 446 (M+H)".
14 cycl ohexyl - 3- net hoxy- 6- net hyl -5, 6, 7, 8-t et rahydr oi nd
ol o[ 2,1-a] [ 2, 5] benzodi azoci ne- 11-carboxylic acid 15
Exarfijple p1:114-aydoliexlyl-3-methoxy-6-methyl-5,6,7 8-tetrahydroindolo[2,1-a}[2,5]benzodiazocine-
cabbAuchliqr o- 2(et hoxycar bonyl ) henyl - 3- cycl ohexyl - JHi nd
1 c%lbé’fyél%cg?box ly ate To a sol ution of nethyl
2- br ono- 3- cycl ohexyl - 1Hi ndol e- 6- carboxylate in

:i AR S 4—91{19 & quo arba%
To a Mlutigaof mdidipld brbms@tqyplp yllﬂrhdgpfﬁméa)omhtb addldxum: (p)repared as

;
sl 181 R Bl LIS wp 7R TSI
bls(tmynmma@mwd(@(m dighlotidedf.2 e@ at § T undge la@itevddeair_nawhere- Then 4-
i

o %y R A R TEL 85 LR AEAER 2L B e v
reactipp Blpskamenefsed in@rpeeheatdthedl bath atr180 C fgad hd ThateedtionintixtuP@lgs allowed to
cool %ﬂqillteggv‘g{wgﬁgét%“ap gh?eg\r’@ 2t nv?fné th ela Bgz{s@ %aﬁl@&j with H,O, brine and
dried @yerdent Qdetork bemafdiered and mcmm invatier TP cnde mptarigl fwag purified by
flash ??frtofngdogéﬁr}}pygg Eéﬁﬂgéggﬁ)ztg Qlﬁo&ilhec%ugtcgﬁﬁééﬁgzs 4 %11%352%? 8&@&8*) m/z 440
M+HOMH) +. 25 Step 2: net hyl

2- (4-chl or o- 2( hydr oxynet hyl ) phenyl - 3- cycl ohexyl - 1Hi nd

ol e- 6- car boxyl ate To a soI ution of net hyI
Step 3 peyt Crpro{<6tYABAXVIBGIR HAKY Y IYEE FNVIEXY L3

o n
Toa Q(Qﬁtﬁ)n@f &%9%[)4%%?0-2 IhB%I%BI%@)BQQnyI ﬂcﬁ'ﬂﬁeﬁ@ 1ﬁqn3@le 6- ﬁarboxylate

M solution in

(frorrs%mvu lbﬁﬁFé(P P B Ha HR (1M galuticain THF 250) wassadﬁed mﬁéhe solution

allow@ tokik AReMRTort 3 MBI JMutibn FhsAfiGeed WG E%.Q@ nl‘lfé opéii?@ %hz‘@@%vas washed
washed 30 with saturated aqueous NaHCO3 bri ne.

with gatwsated aqupva SeH{Rsandrtriaer Threysanisphesg wap ﬁqlqdéiverd‘&a%‘aa fil @ed and the

solveﬁ@vﬂ&iﬁtecﬁm IRb TR rhdd ﬁ(ﬂé‘riﬁ@was-rﬁlﬁﬁgd’ Md@dsﬁ@ﬁr@ﬁiht raf&s{l 19 to 2:8
y flash chromato raph ;

EtOAnganﬁr@mn}) t? affoyd ff@ﬁlaefwepqup PR @gﬁéﬁ@mﬂ%% &8t 398 Q’%@D
% M5 (ES+) mz 398 (MtH)+. Step 3: nethyl
2-14- (l:hl or o- 2 (hydr oxxmst hyl)phenyl 3 IC cl ohex

Qa IicH

Step 3+ yoethvl)-1H-indole-6-

carbd¥plal?y | brormacet ate (2 eq) was added to a mxture of

ibacaiat G G wat Qs rar Sy et by 2 Pr]ghrlloro 2- (hydroxymethyl)phenyl -3-

net
Methy! bror%oacetate (2 eq) was added to a mixtur€ of methyl

cyclohexyl-1H-indole-6-carboxylate (from Step 2) and potassium carbonate (3 eq) in dry DMSO (0.2 M).
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cycl ohexyl - | Hindol e-6-carboxylate (from Step 2) and

pot assi um carbonate (3 eq) in dry DMSO (0.2 M. WO
WQD6HOAB030 PCT/ GB2005/ 004127 -43 The m Xt urBCTIESB2005/004127

stirred at 60 C overnight. At ,this tinme the reaction

was allowed to cool to RT, diﬁuted with Et OAc. The

organi ¢ phase vvas vvashed wth HO (twice), 1 N HCO and

The ?Jn‘e QE dﬂﬁed ;E gﬁt A Wtﬁné’\@é (rjc:qgtlogq‘/a@(ﬁ%w#%é%gﬂfo RT, diluted

tere andthe so nt evaporated 1 n va

with E@w Uldhe weggnip phds¢ wastiwipped wrltlaHiO @wicenmb NI lapth thel Biil@2 The organic
., S f ' .04 )
phas%/%as?c%g&?@ﬁ%ﬁ?_fbﬁﬁée% (akgh;é -?-&U%tt I:e\lgi)%gtem%w q‘hg ?’egldl@ was purified by

flashZhiormatoktaphyoSi.0t 1188 FR&iPE) o3 fordthotidexdompoundZ4meh; MK (ES?) m/z 470
(MHggxoet hyl ) -1H i ndol e- 6- carboxyl ate A sol ution of
t hyl
2-[4-chl oro- 2(hydr oxyrret hyI ) phenyl - 3-cycl ohexyl -I (2 m
1 19 I

109 ) 2yighny -2 542
_ar_b_@ml_zﬁlonofD?\//P(12.eq)|ndryDCM(OO7l\/patOC
A SOIgPﬁ% ngztt%lﬁ Sﬁ% @ﬁ%q%‘%&%’ﬂﬁ’%& B-géél&legylhl éltxo\ﬁy-trihoxoethyl)-lH-
indolen-catparsduis (fewt Step Brin Ny ABAAR0.6H2Ovas akilé&d@@@w(x&b td 3 sql&ion of DMP (1.2
eq) r; é}? 'ibCl\k) CP A );E%&Cog?@f}ﬁxqﬁurg Q&?aﬁb‘&@é g%zicﬁ%"lﬁk@%%%?hbn diluted with

tere the solvent evaporated I'n vacuo to
DCM. Highe tofganig phase wpowistied mdamanuequssc(l@@mwcﬂz% AB® (NAHQ;Gz (1:1) (5x) then
brlne15h§$1%&6§%hag@\fvgﬂ3ﬁlrled g\lazso% qltgrr%d ﬁl(l) the Ig]olYelxlt eva or7tcrerc%e ztnl}]za(fu)o t%glve the title
ComP@H'iﬂ (uate VS| (B é%%l‘lﬁﬁ-(MzH) met hoxZ- 2- oxoet hyl ) - 1
H i ndol e- 6- car boxyl ate To a sol ution of nethyl
2- (4 chI orho 2- for Iphelnyl)-S cycl ohexyl -I (2 rret hoxy-

methJ)EE &xget%) Mll-mdgeﬁy ED%J})/ILu@m noet hyI am ne (1 S GQ) was

added and the 20 pH adjusted to lpH 5 with acetic
To 1 sghtin offmethlgh hchiore s msiphanyBb-oye ORI bf 2 ety -befasthel)-1H-indole-

—carpﬁdyﬁga é%@ﬁ%?é’ﬂ)m\? &l B | t(ﬂ)4 I\/{: 4 Qime marﬁlﬁé-latqlv_lﬁn

5 s Hled and the
sol uti‘on 1 e wa
pH a%%f‘éd aHd Wlt%r@éetm agidy ffbe splytiop ws irrert BY for ﬂnf»z'meforqhﬁ;xg concentrated
in vabiaThé féEldWas%k@ﬂ‘ Gé" ﬁmy@ﬁ kb %@Aet 46.64 moﬁﬂ&? QeBHE ) vas added and

and extracted (2x he combi ned or gani
the mptyre stiEed RERT mrwgmaff B9 reamn Myiap w@nwﬁ it sEigd aWp@waHCOa and

extraét®B@ D Hith EtDiAl! Shechnitld 6RAKIENErdlvashed Rtk %éépartd%ngé yé?ore being dried
the title conmpound, The crude was used in the next

(Na:SQad filtGieq pRS FOnGeRFAtebln varteita ikl Hile qagtpamd) Thygrudesas dsed n the next

step WithduOHeher Mirtficationh @) SMSREBS HW, 540 M+H)*
3-chl oro- 14- cyclngﬁexyl 6-/ 2- (di met hyl am no) et hyl |

-7-0x0-5 6 7 8-tetrahydroi ndolo/2 1-
Step & Jlediybi- b}ﬁ%oﬁl-@a@ﬁéxﬂﬁ? [l GRERNIA AR TR 0R- S8, 81tk Ry Bbindolof2,1-

t hyI
all2 sl bcarbenylateyi npt hyl ani no) et hyl ] ami no} met hyl )
To a §p@ioy bf ﬁetﬁmd[@hﬂmbﬂ 2- t{-[2 aﬁnethylanuno)ethyl]armno}methyl) phenyl-3-cyclohexyl 1-

xoe ol e- 6-carboxyl at e
-y B Sy 1) TR RS APl o o0 1 SEMERR 081 My in weight
of MaR¢a egldedbdandltht Rextiie stitdddeat RT IR ERh@IThERV010ME bith@éMlutiol B@s reduced in
was reduced in vacuo bef ore

vacu%‘?lf%ggf‘d ‘b{"&g “(M?‘tqﬁé e OrepRiS P g ares waprdwah LS Neifg The

organid ffhlisehiat dﬁed‘l;vebNhZB©4 filttred aMt@@s’M&nM@;ﬁﬁa[&ﬂg véiub &ﬁaffb\/&ﬂhe title
te n vacu

|tered and the sol vent eva
comppRI I (el W e o U5 Gt YA 563 e A R QM (ES")
m/z 50O(M+1®)* next st ep Wi thout any further purification
(quant); Ms (ES) 35 mz 508 ( M+H) +.

Z.—
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WD 2006/ 046030 PCT/ GB2005/ 004127 -44 Step 7: nmethyl
3-chloro-14-c cly

wWobmxpieose [ 2- (di net hyl am no) et hyl | -5, 6, 7, 8-t et pairgBR@BSN04127
dolo(2,1- a 112, 5 /benzodi azpc. i ne-11-carboxyl ate To
a sol ution of net hyl
3-chl oro- 14- cycl ohexyl 6- [2 (di met hyl am no) et hyl ] - 7- ox

~ = = > S a - p
QQM@MM@_MMBI-B THF (1 5 Msolutlon in THE, 5

To af%gllm%{acﬁ rﬁ%ﬂ%_'-cﬁgag%g]{%cﬁ)(ﬂl&%ﬁ h??l (%‘:tﬁ}‘@lq‘nggthgﬂ 7'_?6%t5,é3;r 8-
tetrahggi@hndolo (24 -a42. SleeneodipdoRiut - aragiony kg (faerd Step 6 inddiF (0.02 M), BH, THF (1
M so?x\é%%rﬂ ’Fﬁ% 5863%515 z?iﬁé nﬁ tlg%oﬂgon eﬂl%@te@ E) sﬂP at Trﬁrei f\i}gﬁvlg(r}rg'(0.0Z M) and a

emoved I N vacuo.
1.25M sdlitn $HIl it Me@QH (24 Mr) ewdmaédem carefudly aud Hiefed peeralglitat RF gefore being

heate\z’éf a‘ti EO Q(‘ %g h. :mgvo%&%a%ggﬁg\o%@%n \’z\@cﬁge’ghevvohﬁle of the solutlon was

aqueous rine. The organi c pha
reduwgisn drcie def(m diluthig 2 8OELOAL.| Tlerceghnmpllaselvas sashed with saturated aqueous

f 1 .
Nal—[ﬁ?pggl%rb%hg dl"ﬂerl)réaﬁlc r{)zﬁgslé Q«/é\g Bridd OHQII’ Iga E? ﬁltér&i %dqwgggl%;aporated in
vacub b dffved the e ¢dnipoatd. dipe (:opdawas) then\Bed Eﬁ%) neA@Sﬂep(thlepmny further

Purié%‘ . uaé'% @g((ggﬂe%ﬁ@?am no)ethyl 1-5. 6.7, 8-tetrahydroin

doIoI2 1- a | /2,5l benzodi azoci ne-11-carboxylic acid

Xy?
lig[apid] -

all23 igntodiazedingdid ciarbdet!iglapid
Met lkzmﬁﬂobﬁ odhé& pf.'tmlr&étqﬁﬁm&&w%% Ad- Jeem atoﬁﬁolz vas

I ssol ved |n a
al{2.3lbenzodiazdsing-13 shrherydnte (FropeStert 7)avas éxawé@gsnas lwlpn EHF eOH (1: 1) (0.02
M) ah@?’t‘h& lgfkudﬂe}' e@l o@gr‘ijﬁﬂleou-glgﬁuﬁ&l ot Na@pl (‘i‘ﬁ?wé& la&d'eﬁ dThe,asroluﬁQn was stirred
The sol vent was evaporated I n vacuo.
at 60c’(C fere3 vaBhersplypnt e pYapetateth i vacioe nie eddRpas the Iﬂlnﬂesi by automated RP- -
MS- ﬁ[ﬁﬁ@gétﬁﬁﬁ{r%gﬂm@%glunﬁ %M&PXW!RRA?%TE% ubll, $Px I(Mm RMobile phase:
| e phase: McCNI H20 buf fer ed
MeC\M/HW onffereghwithA) 1 % FAg F@ﬁ@ntmﬁwlmﬁ thePyrp eorpiipued were combined and
freez%QHHPMQﬂ’ox\ﬁQﬁeemEme&ﬁq a@DthJ ﬂo%éxe(zg%o)ed to afford the
) title conpound a whi t g “H NMR (400
H Ny (40pivE s, BH1SO d‘daATFAgg}@O Ky 4.14- 1]34 (gp, gzp Qﬁg 1§§|Xm 1H), 1.67-1.73 (m,
2H), %}le 8]4( u(ﬂnl 96"')97 (%;@ %5155552({3%5 }%SH) 87 (%béiﬁ 31348§f32i{}}1 1H), 3.55-3.76
(m, BBy 4- 3%@3111%6 381) (4rﬂ0 (d44y 168, 18-18D.71349 (drd 8.GoHH), 741507 @n, 2H), 7.93 (d, J
7.49 (d, J 8.0,
8.4, %504@3"&H)_7§1$@ (qujMS](E§3n9%48%é§f+}ﬂ )5 64 in s on
8.17 (s, 1H) WS (ES+) m z 480 (MH—I)+ No

NO]E%&W% 22 Exanpl e 23:

2-{[(7S)-11-car boxy- 14-cycl ohexyl - 7, 8- di hydr o- 6H i ndol
ExaﬂFw 23s fﬂhk K??lk?ﬁ)%%%@%ldﬁez 1-7%Qd1h dro 6H indolo[1,2-e][1,5]benzoxazocin-7-

y di met h anar ni um | uor oacétaté Step
ylloxy}- oNK lmffhﬂyﬂlﬂarewmkyﬂupma@gﬁeteohexy|

8- di hydro-6Hindolof L 2-e //1, 51benzoxazoc:| n-7-vll

oxv/-_N. N-di net hyl et hanam niumtrifl uoroacetate To a
M&é@z‘gﬁ&%mloheﬂl -7.8-dihydro-6H-indolo[1,2-e][ 1,5 ]benzoxazocin-7-yljoxy}-

N,N(ﬂrg)hﬁﬂeﬁzaﬁafrﬁfzht@bﬁ%ﬂor&ic@t)ﬁgr OXy-7, 8-di hydro-6Hindol o[ 1, 2

enzoxazoci ne-11| -carboxyl ate (obtai ned as
To & dugETI Bl TR ES S clgherst  Biiraxys) 8 FbydrBIoHE AR i 205
elfl, B%enz‘ﬁ@afz@mﬁ@ﬂle&rl;&yﬁﬂ (&ftalﬁ)&% MSWHQ:G in B!@agﬂldc 93|S e@é"’ﬁg) 1B¥oluene (0.05

gof tetrab niumb ter stirrin
M), weﬂ% a% AP rg °f230%qW/(‘)‘f aqu &@ﬁi &HlowRd w %}??@ct W?t@?ﬁ&ﬁ@momumhrmde

Aftepmnqr&f&eswmez ag&qcthwmmeuﬁémy%%ﬁmﬂﬁMmde were added and the
PCT/ GB2005/ 004127
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-45 reaction mxture was stirred at 60 C for 16 h. 1
further eq of 2-chloro-N, N-di net hyl et hanam ni um

w@ bhdoeniasr was added and the reaction nm xture VWBGSI/GB2005/004127
stirred at 80 C for 4 further h. The reaction m xture
was concentration in vacuo, $edi ssol ved with DVBO and
purified by RP-HPLC (st ati onary phase colum Waters
XTERRA prep. C18

reactiqyEEKiRIg s s qrqdea‘t é@ Qifo(r E}) B llfu@hef- trgn-g\lgp 3%1?1 %gﬁeéhy?ethananumum
chiorideOts A d¥dA8d thB ReabribinGniKQFERAI BGkrateak 80 TOFSD# Aethedtn drHe r@et@m mixture

i S BB YRR e e oo

WaterQX@EREA%%geCSS 3 uiln), 193)( mmmlMgﬁle(ﬂlﬁhse1M):CNM2®4:ruﬂferéélw(tliTO 1 % TFA).
49-1. 61 g tl

Fractl((qsncoqq.lﬂnng @eggrez:or@yov.)(npn @I_q)om Qeé%nd f1§ zefrlgg?%af 0 %tl% c-?glpound asa

wmteémdeilm%ﬂ 78 (s, 1.5H), 3 07 (m 1H) 3 27 (m 1H),
dd, J 10.7, 14.5,

3 1
'H NMR @0 §y1}174 DMﬁO ~qs, g(]).(DK tzyo gg}st(nagmerg 1 A) @l Oﬁ_é 2% (m,oll—g?_s 24- 944 (m, 2H),
1.49- 1461é% {1@'}11 6&] 1277?m éké) 1580 @8@&% 1H§ 98- i@iﬂ(m 4H$ 2156 (45 5€H) 263 273

(m, 1EDGR.7 F%(@ &0, @ogpl,x J r%zg @, 1H)J 368 icgd él%ﬁ)l“ 570 ég) @JS-:s $7 0. 38,
3, 98—4814§m 95155")4;24 (da, 34.2( 5.2, 9.58p, &77Qdc5l702 7, 14.89. 5&1},4 913 @d.3,3.1, 15.6, 0.5H),

7.16- 74353:11(%),,749 (d( [Ig]sggéf&v sogfyg(x QSH) aHéid J%w 7%@1 78.3,0.5H),

7.82 (ﬁ%@b@ﬂ% 89 (d, J 8.3, 0.5H), 8.20 s, 0.5H), 8.21 (s 0.5H); MS (ES") m/z 463 (M+H)*;
21 % R)-'11- car boxy- 14- cycl ohexyl - 7, 8- di hydr o- 6H- i ndol

[alo™ 5] #1 2 (eF PBLEFHEO D oxazoci n- 7-

yl Joxy}- N, N-di met hyl et hanami nium trifl uoroacetate The

title compound was obtained in_an_ anal 0go as .
Exampleggdt +U oM RS A et b omng L Tste S ek xanocin-7-
yl]oxﬁrmNQNmm l@@anﬂhﬁﬂrﬂl’ﬂnﬂ@r&c&tﬁ&benzenesU| fonate instead

(S{ ci dyl 3- nl t robenzenesul

The tlg(%pmppgldgw §lb Ble% m aélla{}zf ﬁgj)umwf as reporteci g)r the enangomer in the previous
examﬁe &Mﬂbﬁﬁ@@lﬂjgtyzrd{/@' ﬁl(ralﬁhzdhwu[f&&teanﬁ&d of the (S)-glycidyl 3-

h 1Hind 6- b
nicobugongy fonite 1 Examelact Sep inaeBR Ty PhouF? ok TCRERTGN 2
ylmetﬁﬁh@xﬂd}CMC—hrﬂBE)GYdarbY)xfl’lytéf [OF = 18-8dt ko, CHEH;iandl afked Eykc)iZation

o SRR 055 LR Gl LR o

2°t-_4 4199 @B CHCAS TiRdatet bsmlcohm:necx and sitle cAtipoyndjaD@@cribed in example

[ 1
23: [ai)_l(’c::gf gﬁ%;‘i ioﬁgéﬁggﬁéi%‘i I\{l\"j’{glg S fol}@ {?(S)S)]c ca?b_oi(;-(lZé)c_lo]hexylﬂ,S-
dihydfb-61-thd loflk2-¢ (U5 benfdxaZoctn)-T-$1] Sdy &N divaeindatinmamipivnoxifiperhjcetate.

N- di net hyl et hanami niumtrifl uoroacetate. 25 Exanple
25:

Examble(23: {{Z-118)S)-11-casbiokp14-cyicloheyyd!T@dikydro-6HBindbloficR-cll GHbémzoxazocin-
do| 2-ell1l 5 zoxaz OCI n-
7"’“"7“}/’%@)%/‘}"@“‘\%"%‘37?l:?'fﬂoa&ei fifum trifl uoroacetate To a

To a sasppQeISofamettol (7(?}31[4}y§clohexyl -7-hydroxy-7,8-dihydro-6H-indolo[1,2-

elf1,5 beg%ctx%z%gl]%%-z L—c% %)é'oaéﬁ pe¥ C%F ch%exfm?:),(%gg 9 %tc%‘pgg%gﬂltgsl'ugne (0.05

M), wéesiddddds aq ioni4 Bk avvp heg I\&QHSquwd by 825 ieqof todrabsty@n(r@nﬂu‘m bromide.

i A B o T LR o

mixtusd wasrstimel zftGO °GooriiBh, TBe leaptlofl mixture was concentration in vacuo, redissolved with

DMS@)@@?@%QJS? %ﬁ?%ﬁc{’%‘m& Ol g)hQJt L g;ga 6&%&%‘3{% &g@‘%ﬁs%ﬂﬂn 19 x 100

mm. Mhlalerpshmt Me@NM,Qtbufferedvaih 0.0 19c TR Y. &racoensicanteigimg the pure compound

were fosr%dm Wy f P]rlel?j to %ﬁ) t}%qu\g&ﬁeﬂoﬁlh(;%égéxﬁpowﬂr%S %).

T on ary ase: Cl8, 5
'H NMRY(400OM Kz, msomsomnwoehqmmem I‘l/t:l(j:ﬁl/lH.Q@ 23u(fnﬁ &ikrd. 26m1t4h (m, 2H),

o Do e B L IR B TR 5, 20

compound as a white powder (65 % . 'H NWVR (400 MHz,
DVMSO-d6, 300 K, two diastereonmers 1:1) 8 1.10-1.23 (m
1H), 1.25-1.42 (m 2H),

methy
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1.49-1.59 (m 1H), 1.64-2.07 (m 10H), 2.62-2.75 (m
1.5H), 2.90 (m 0.5H), 3.04-3.48 (m 2.5H), 3.61 WD
WQRODEHASO30 PCT/ GB2005/ 004127 -46 (in, 0.5H)PCBGE1005/004127
(dd, J 10.5, 14.5, 0.5H), 3.76-3.97 (m 3.5H),
3.98-4.18 (m 1.5H), 4.29 (dd6-J 4.4, 13.2, 0.5H),
478(dd J 3.0, 14.4, 0.5H), 495(dd J 3.7, 15.86,
5H), 7.19-7.32 (m 3H), 7.46- 54§m 1H), 7.62
(m, o(sg@mu (dd.7 10§, 18,5, 0.5BMpP,763.970my 38H). 3.98-4118 (@, BSHP 48Pidd, J 4.4, 132,

0. 5H)74 3%&10'1 34, 1%(460 5B, 5% (dd7f §9 1(5d6 O%Hg 730 7032}5_(151) 3%)87%9 763 (m, 15),

7.62 (@ﬁ)rf 2.8 45‘P-I5HNP-I)70 (d.t_iz-’ 60, 9(1)1055H) 17H33 (Q}J)S 6 IOSH() HS39) (dd &3,48%1), 8.20 (s,
5 +

0. SHigS éM*s"b EiH)C 5?%293%\, ) 15}’-116&1/{% 049 e()b{; 0.9 NH), 12.60 L (grs 1L QH): M (BS") vz 489

M+Hyzoxazoci n- 7(8H) -yl i dene) - N, N-dlnethylethananlnlum
trifluoroacetate and
(2E) - (11- car boxy- 14- cycl ohexyl - 6Hi ndol o[ 1, 2-

Examp]e{ 26: Q@é}hwbmd4myvlp@qﬂyl-w1imﬂ;é) 2-¢][1,5]benzoxazocin-7(8H)-ylidene)-

DDA LA RIS TEGRLE R s
e][1,5]iengexarochi-HEH -phidenele NslN- 'd(l@qtpylgthamngium trifluoroacetate

N, N- di et hvl et hanami nium trifl uoroacetate and
(2E 2 /14 cycI?hexyI-II (net hoxycarbonyl) 6H

N.N- a‘irﬂééhﬁétm %ml)}‘rl z‘r‘zﬁhrﬁr‘bbcfela‘t‘eocfn‘&?ﬂff)tzahg 8()}%@ ‘J?Pﬁaﬁbﬁ&r&fnyl) 6H-
eo 0"[2ﬂQdynethy|anyno_ '

Toa &Qdahﬁsh 1. 5“e?1%f fa- (dﬂﬁéﬂﬁﬂﬁéietﬂylgmﬂhm{yiapﬁ)smh lﬁonh th THF (0.12 M)
hexanes) . ter stirrin
cooled @424 |(bhvaﬁi*‘%€1f~“ﬂw Buled- 6@60! @M in hexaney). ABTgtivng ﬁgr|30 min at 0 °C, the

reactlétf]m&}’lﬁé ARLkYled 9% e an&néihﬁyg-(:&'l(ﬂék)}ln%b 9 slai dro -6H-indolo[1,2-

5]benzoxa200|ne-ll car boxyl at € (obt ai ne
elll, Sg@gwp@%e | }Tc%ﬁggeéogamg{ z@,ggscg_lb%i)m ExammleEd. (Seery 8—4Mn THF (0.18 M)

was af¥Ra. @Qéjl%ﬂ}tloﬂ_ Hﬁxtﬁr@ Wﬁ W&ﬁlem&(ﬁ’p HRhiN8%H M\%ﬁ@y ta&hlt%[l of ice and CH,Cl,.
in 3 h fol addition of ice and

W th
The ongpgic shagampLdrsd é@@sﬂké@efefq being (ﬁNarzé@aacew@rze VEREP, rrgdlssolved with

INYR) Iahdowrﬁidd b RPN (@R ary PhseCdéfimn Wtk SATERRA HéJ. @1@% um, 19 x 100
and purlfled by RP-HPLC (stationary phase: colum

. Nl pBass PP FfD B Teresmich &1 il FA) Fiectiens Coffaiping/ippis compound
were qUNdBRA a4 o s ford @6 i Edingdudd 2402 ke poWdeR e8I B BAS (ES™) m/z
contai ning the pure compound were conbined and freeze
459 M#HEY to afford the title conmpound as a white powder
(28 9@ M5 (ESt) mz 459 (MrH)+. 25 Step 2:
11 _

4-cve ohexyl 6H i ndol o(1 2-

.. d “ L ;‘ Rethyiel g graraiium trifluoroacetate

Toa sblunsh @mnm{eg&lh@pkamncn(fwm $tep i)l ifl mﬂpmwt(mlm RA1,56h Wat 2Aed KOH (5

€q, H‘gém%t?lg l\}{nglg_r% %L 3&@? ' ‘?@q’%t é& 6%]0%0?&5 e@d T%Hal:cglﬁ'\@aqdﬁge mixture was

stirreddt 60 B¢ &)r\ﬁﬁﬁieﬁg h.r TR deadtiortix€ure Wid @hcedBaté in Wﬂo,(rédlﬁsﬂlved with DMSO

i R T RS 15, XSS AL 80,8 €

Mobilk phasex M€ N/Hg@l bﬁ&@dd\ﬂﬁdl on %hI‘I:&WBE}aaiHﬁs pentditih®@le Bdre compound were

comblaicbal;ﬁ r(g Sdtn? to)g?f%@dh e com%1%pggn g\ﬁt o ré&f RA Prep.

'H NMR {dooneldz, WM S0 -, 30004 TAAY:3) 512011120 raﬁ gont.as- mumgntzlm 1.48-1.59 (m,
conbined and freeze drie

1k, T3 75100 P 801 B i 09 Bt S5 bEp. 1By 218D, 278 s,
0.9H) NVR (16,007.9yiz.9, VB et(dd 3001, Ks 620 ’EH)74 36 (8 016H1)04 44 @ (31, 0.31),
133 &2 1803 %Hd éﬁ_ﬂ”ﬁ B d &Y s D506 Gl 10 87513 d, J 154,

3H), 2.59-2.74 (m 1H), 273(8 21H) 2.78 (s,
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0.9H), 3.78 (dd, J 7.5, 13.9, 0.7H), 3.90 (dd, J 7.1,

13.6, 0.7H), 4.16 (m 0.6H), 4.24 (d, J 13.2, 0.3H),
wa@2®8/04a30 J 15.2, 1H), 4.42 (d, J 13.4, 0.3H),prdr/&82¢0d/004127

J 14.5, 0.7H), 5.06 (d, J 14. 7 0.7H), 5.13 (d, J

15. 4, WD 2006/ 046030 PCT/ GB2005/ 004127 -47 0.7H),

557(d J 16.5, 0.3H), 5.71 (t, J 7.2, 0.3H), 6.09

07}1(#5 57‘](d7f ffys @3?6")5 71; }g 2(@3Hﬂ66?_§t 17 P4 ?g%?t?ml(% ¥4 9, 0laen, 7.19 1, 7 7.5,

0.3H), 749 7. 407(ns'z4@> 7433 @ /8.4, 030571, ’65(%{) néqmw 31434 0.7H), 7.68 (d,
7

J8. 600§h') 7 (f% («‘13§ 8(3d0 7H)] 7%‘8?01 8/0/27859(31{) [3 2§g H)b%H% % %(ES ) m/z 445

(M+Hﬁ (ES) n12 445 (MrH) +. 5 No Exanpl e 27 Exanple 28

N- (11- car boxy- 14-cycl ohexyl - 3-fl uor o- 7, 8- di hydro-6H-in
No Ej(g[.w%gclzﬂ e] [ 1, 5] benzoxazoci n-

N, N, N -trinethyl ethane-1, 2-di am ni um
bis(trifl uor oacet at e) 10 Step 1: nethyl
| (4t [ dry. i

Exalﬁﬁ)ﬁ%ﬁgoﬁgﬂéy&gb&g A .{yb‘l% ?3 gi}igxg;%%’?i:i}g&% Lon Qndﬁlol[l 2-¢][1,5]benzoxazocin-
7-yhav, ,B/r,Urrtrnsetbyleﬂhehek%dlallﬁmundbib(énmmmcb@@I ate (prepared

as described in W?2004087714 from conmercially

aval I abl e rret hyI i ndol e- 6-carboxyl ate) in a m xture of
i e 4 Pluongt dshydoxphichy sk -indold beqtrboxfateqy.  of

To a%@gmf Ql%thM ?QM%L%Scyéﬁh%l ﬁqhndoﬂc ésca%xylgfe (%r];lgéréﬁofs Qes%nbed in

15 dr oxy- phenyl boroni c "aci d
WOi’cO@ﬂQ%Rl"sf(qm fwyﬂlwswimtmmdalmwb@}ylawm amiixttngrof DME and
EtOI-W@ﬁZ vﬂ‘eg nggeﬂzré LQELYGRL e Wazt@tg () lﬁtaﬁﬁé%m QuRhP9R e?rbqi 4-fluoro-2-

t hen heat to 100 C overni gh The reaction m xture

hydroyysphanyllpasitic acs! 28 611 encofpetrakigitiipherphasphincmathsbura@y The mixture was

degam eebupily Wicd Nsbuars? Q&Bﬁ’ ﬁﬂcﬁh@hq{egte@f&dw@*’é lavé?ﬁlhlﬂe The reaction mixture
dried over Na2SO4 and concentrated i n vacuo. The crude

was aHoped fofoolia 8 Tpdikedivath BsQAF padsrshedrwitekNoigrdaspshipric eaid gnd with brine,

driedEve¥ G4 ?@) anﬁ Qorﬁfﬂftﬁfc‘a ih Db, Tﬂe%nﬁi@ %&Hﬂ%@%uﬁﬁéﬁedggﬁsh chromatography

solldES ES) mz 8 (MtH) + ep
1:5 to afford the t1t e compound as a bexge solid (61%); MS (ES") m/z 368 (M+H)".

3- cycl ohexyl - 2- (4-fl uoro-2-[(2S)-oxiran-2-yl netho
I xyphenyl / ] H-ll ndoI e- 6 car boxyl atle To a soI ut| on of

Step

Toa ‘é‘ﬁﬁucﬁld)(ﬂﬁﬁ f&@@lﬂé"ﬁrédubﬂﬁ’oﬁ{%t&pa) ﬂﬂDMF (@05'1\/1() %)as g:id),‘@ bégﬁﬁhl fluoride (3 eq.)

benzenesul fonate (1. g.). The_ resulting

and <§% Q‘v Sifeobenzepeslipngie ( %kze@hﬁrf‘ghlemg THEHE YR fiﬁ'l“é@l atRE pyernight

then Eﬂlﬂﬂcwx&fmo%@SﬁtEﬂas‘ﬁéd WitN\@4tE and BEnd 'Drigg ol Wam)‘, Oﬁ/lﬁ‘fﬁtlon and
Na2sSO4, fi Itr%tl on and 25 concentration i

COHCT%%‘IWUY% BYoUhERde pifych Whisd Wa prfied gy &sflfqhgwography (1:5
EtOA/PE) iRifagd &p fidle ¢okippundils Qherids) foh@ (Af%)0MS (EBS nli 424@M+H)*.

conpound as col ourl ess foam (70%; MS (ESt+) nmlz 424

(MtH) +. Step 3: nethyl
Step §:lipdrhyl (F‘SG}Y@k@M&Ml-S -&u&ﬂo%ﬁyﬁm}v-hﬁdﬁlﬁ)&b&-@ -BrdBiohy2e 01 SMehzoxazocine-
11-c) ol 2-e/[l 51ben oxazocine- 11-carboxvlate 30 A

n of the foregoing product (fromStep 2) in dry

A solbién c(fmhe(rsregomg/\md@o@ioaﬁstépz)en §ry OMIF @.05N) §8 ddble® b 009C and a 1M

sotu B Si(M st sl B (a5 wp ol Sk egion was

allowad b xsidhrmedd kxredFodB h. THie réaeﬁ(ﬁi thitfurdWastdilu@d Was FEDAd4r@Qvashed with

' and wa hl oric acid ., .
hyarihosy SAE 07 PR R 08P KB, Tapa Feshenplin . vac gave
the cmdmemtcr athiohab purifed by fashehronfagaphyd@ 4 E0AWPE) toMffotdthe title

compOfn%d zg IPP]rllesi €0f1%/n égd‘?a Sfrlglxt%rlyo? g%ster cgnal1 rp )é IS,]Mgr (E&)%?ZQ 4'1:' 2M+H)
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35 conpound as col ourl ess foam (50% m xture of

di astereoners, 2:1); M5 (ES') mz 424 (MtH)+. WO
wWQED6Hh8AS030 PCT/ GB2005/ 004127 -48 Step 4: merdiyGB2005/004127

14- cycl ohexyl - 3-fl uor o- 7- oxo- 7 8-di hvdr o- 6H i ndol of |

2-e 1 f | 51 ben oxa ocine-I|-#8-carbox |yate To a

sol ution of the foregoing alcohol (fromStep 3) in DCM
(O 06 I\/p was added DI\/P (1.5 eq.), and t he rrixture was
e H-¢ f : Xo- 7. Brbihvdroa el . 2 gazoxazocine-11-

carb%;%zla}ét ed W|th Et OAC and washed with a 1:1 5 (v/ V)
xture of sodiumthiosulfate and sodi um hydrogen

To a godutign nbthe foi¢aeing alcahal (faene Step dlin HUM BN wasddded MR (1.5 eq.), and the
mlxtu‘% Mg siﬂfrédqgven%ﬁf h{¥r OMR!, reac %ﬁgturef \!vz; drllﬁfeh g)ﬂh %st%and washed with a 1:1

ncentration |1 . vac. cru e produ

(v/v) m@urg gbspdinim thiosu!fafe and munphudrdgpm:earlpqmte «lml%aturw 4qE®H) solutions),
then 41%2D(')Mf+§gv §tS@E fi %ratlgl?gr;a tﬁr’kﬁtlrzﬁloﬁl Xifzc §ave the crude product, which

Tam no
was u]s¢dwtmur7fu8ha§ pwwtma@ore@lz%hw @Sj) nﬁz 4220MetEDE. 1, 51
benzoxazoci ne- 11- carboxylate To a sol ution of
foregO| ng crude ketone (from Step 4) in DCE (O 06 I\/p

el/] m o&%zcgwqq)lbo%guomed bysol [ d SOdI um
rracet oxyborohydride (1.5 eq). NaOH (20 eq.,.1 N
To a sghision aiferegeing eude lgtane (faone Stgp in DSIB OG0 M) Was rddsd i, Mrdinkehylethane-
1,2- dmnmeler § edfafa | hdsem sk 9 fﬁrowby and emhedc%;ﬂoee@}d%e (1.5 eq).

bri né. over 4 and concentr at’i on
NaOH/é?@ eqghlie WPh de¢ %ftfe 1&h, dd@n efter stirgngfor & minks mixterg vws takeninto EtOAc

and vJakHeH kl@tﬁ wakE hid iRk gfymgj@et(l‘@%@‘, L. Eon%9n4ra(1M H)zac ga$£ BR clide product,

whlclmascy@ withery fucttrer parpicaeny MSHES AMVadMHDT- (net hyl ) ami no
| -3 fluoro-7,8-di hvdro-6H indolof 1, 2-e 1 f 1,51

benzoxazoci ne-11-carboxvl ate To a sol uti on of crude
S_tem_e_ﬂg};l 14-cyclohexyl-7-[[2-(dimethylamino)ethyl](methyl)amino]-3-fluoro-7,8-dihydro-6H-

lndolgqu?CEYf)lﬁMmZoZznéllz <BbAREHY! am no) et hyl ] am no} - 3-fl uo

ro-7, 8-di dr o-

I
To a sgjytiph, afcﬂref{elnezhy(%]lf gycihgetZ dkadipgtdaming)edybanirg - flworo-7,8-dihydro-
GH- mﬁ&mm 185?be5&oﬂa£bc%l\ﬂ1(c9rb9;@1m (fﬁ&ﬁﬁs@;dﬁqd DC&P(G@'M‘%@@ded

ai%? % | owed by sodi um
form: gyﬂgkg SMF H(%C(( 5@31)) fol Rﬁﬁ.ﬁ)y(sgdju@@yano}gorm)\ydg\@%(Z&é:du ¥rOH (20 eq,

1 N) wdstaBled2fibr 2 RRAAd @tel QfriSd fof § hiDthE Rixtre Wabtakd¥EntdIEXOME Shd washed with
was taken into Et QAc and washed with water and brine.

waterapq briftg- QReps Regd NP Oaftf OBITEEAIOP 4r'rog2Ye theeude piodpet whigh was used

withoGi fufliRer PlirdftbaGdn; WY ©B)Was508sPd )W t hout furt her
purification; M5 (ES+) mz 508 (MtH)+. 25. Step 7:

N- (11- car boxy- 14-cycl ohexyd -7, 8-di hvdro-6Hi ndol of 1,

Step ﬂi\ﬁ( 1Wearboxy- ﬁﬂcybl@h@&%ﬂ&@ﬂzbd}o Bﬂ\iht)ai(bdl IZI'-eIN Slbenzoxazocin-7-yl)-N.N'N'-
thane g 2-diam nium bis(trifluoroacetate)

g product (from Step 6)
To a dolutich Gﬂ@ﬁd’@re{g@m@ &thct\(\@cSrE sepead ddxak-0.08 M Me%ﬂd@&l@ﬁeq of 1M aqueous

tion and t ur tirred at 60 C for 4
KOH gt s GRKGH TREG B BF ghbe fetptigRmaxtgg wabroyghtto pH 2 by
the drdmpa/udsmoaddwdrdamoﬁé adempm&rodquedaﬁthdvlédN Md, puhhaﬂby RP-HPLC
(statloﬁﬁrgé) ase Cc\gk Clélegslfggrg @g féﬂ RPéTlgb%S f!\ﬂ?%llli glr;a)%g ){\/IeCN/HZO
bufferk® Githm1 BATBA). €I‘lﬁ|'paﬁlﬁct ffdbﬁ}ié He©lydphiflifrte affort tHe tidle Eofipound as its bis-
ctio fis, ver e | yophilised to afford

mﬂ“‘ir?f’ézt?tﬁsﬁt (“@Bﬁﬁ%"ﬁ{% 4@% 9"?@ FUPSEr i F1 uoroacetate salt
'H NMW(IOQ%]SQ\M‘MSO 33)0% ?‘dﬁﬁteﬂéhﬁ&E961 %ﬂ@)thel dalrit ﬂﬁ"’\ﬂg (r;ﬂfé@atMﬂszomer are

, , i ast er eoper e da
repor i TS OP G Bk o P 188 &bl - & & 7 217 85208 (m.
4H), z(m(slzlﬂ)) 2.680-286 élm A8, (182 (2HH), 21895.099((% 18), 3b64.18%H) 3H), 3.25-3.29 (m,
1H), 3185 (gd :!7‘165 Sl{'% IH) 4.11 (d(? 920 ?2 1, lrgl]) 4.26 (dd, J 4.3, 12.1, 1H), 4.66 (d, J 14.6, 1H),




10

15

20

25

30

35

4H), 2.37 (s, 3H), 2.60-2.66 (m 1H), 2.82 (s, 6H),
2.89-2.99 (m 1H), 3.06-3.18 (m 3H), 3.25-3.29 (m
wdbkdos/0&o85 (dd, J 10.1, 14.6, 1H), 4.11 (dd, JrECr/GB2005/004127
12.1, 1H), 4.26 (dd, J 4.3, 12.1, 1H), 4.66 (d, J
14. 6, 1H), WO 2006/ 046030 PCH#P&B2005/004127 -49
7.14-7.22 (m 2H), 7.36 (t, J 6.9, 1H) 769(de
0.8, 8.3, 1H, 7.87 (d, J 8.3, 1H%EI s, 1H), 8.94
7. 14(%2911 2Hi,|—'036 (12669@11(1}35’@9 (ddiy ©- 8!\&53( $47)87rfﬁzl&1334HQ [§HlSl)(ss L H), 8.94 (brs,

ggl@al CIRPMS (ES*) my/z 494 (M+
1H), ?; 1S4 %)3 o(he>2 7 [([ 2Hed| rnet hyl am no) et hyl ] ( et hyl
) am no] - 3f|uoro78d|h dro- 5

s A AR R R

6H-ilE®)0[1A&-s][é,ﬁlbpmmcmerlbmnba*yl@ﬁ@dsepar ation (Pcol =

The r%%%i_{’:ﬂ{x&% amed g’sﬁjb QPbé} ﬂ?g%ﬂ%%&B%%@ojec% w Q@c separation (Pcol

= 100thap(Tiegll a3h °ﬁ‘e)tam®awlpﬂ1@ﬁrpﬂmé\ltl’ﬁﬁ ADdb ifviAumagobiteephase modifier:
| |
S T T S T
>99%ee. IFNR and dbhab rpreostkd ﬁqagle(razg)uc]mlxl;p@: in example 1. The second peak was (7S)-14-
cyclogf%‘?l @ﬁg)fgllmé:ﬁlé{a[rgngsgﬁ)}g%{laﬂ)aﬁﬂ%ik%u%%l '} é Gﬁ&&}xl&-}e‘i%&&]l '23
e][1,5é?e[n10XB}Q§éﬁzlé‘>€arb@@ihﬁ acid (97 Jeces)- boxyl ic acid (97% ee).
Exanpl e 30:

Exanﬁﬂé 30 {1[& %?S)]ﬂ &%&9)12( c}c‘iol@(ﬁl PRSI 83dlm'd+g e l?ldﬁoﬁlfy

e][l,Sé!re[rqm@]z%anyiaa’zvd)@hﬂ)m voliflimigm gniflyaryaeetates| i di ni um

Toa dus efnngrQ&Qﬁ’&f?}l @'ﬁé? 14%5%%1%%?&? h?d?oﬂlf 7 ﬁﬁihb&éb 6H-indolo[ 1 2
cycl ohex | uoro ro ydro-6

0 |
el(l, ﬁgbferw@cw@ 1éj°[“f90’911%¢h’2‘3@9<f8§ éﬁcﬁeﬁ@lbﬂmc%‘@@@k% étt@s 1-3) in toluene (0.05

M), vieRY RB&Y ﬁ»qegaéf 40856/ 3642011 fdﬁmemb is%q §1t t@npé‘buéyra%dnnm bromide.
t ol uene ., Were added eq. of 40% w w ag.
After jigropg Q5 |3{) gk d egyof o- (%shl@@ethblppyp@pqha]@mcg)logﬁwqp a¢ded and the reaction

mlxtd?é QSH stlBed atAbP€KorSBin! 'Thé"ﬁad(ti%ﬁ meurdivias c&c&ﬂate@tn vacuo, redissolved with
2-chl or oet hP#L,doegrrol i di ni um chl oride were added and

DMSPH"@“ PEHIcAPBRE- fokonAgiPhate; saeh WeleroX KRGk prgp (8. 5 um, 19 x 100

mm. Vo6l fhadet M@CNfHZGtUdff@remﬁh 691 ERAY. ajtg rddGct\fﬁgtHﬂs were lyophilised to
redi ssolved with DVBO and purified by RP-H

afford the il @H&Pwdpﬂﬁag‘@m B RIPOR: er s XTERRA pr ep. C18 5
Hq NMm(zt@(f’Ml‘Iz 1&&30@?3oykbtdo%lﬁt&?e%ﬁms'\{b§|§/ 1H%Q i%ttfrf ?ﬁ)?q' 2W1t4h (m, 2H),

roduct fractions were lised

TFA) .
1.53- h?q @P dHt) hleﬁ3t3 Qﬁ @1 ¢ d63d. 7 smal . S ¥§5 ﬁéﬂvﬂ@ro 5(1@03 03-3. 39 tp, 3.5H),
3.61- i\@ﬂéﬁ 4)%@13 \% g} (d@'vli@sdﬁt 5 @Q@I)KJ» 79001 4,33 f@l@@fﬁ(nil 18, 498 (dd, J

3.0, 1414 0.5H), 485 ggid@@ TrhS. 61@15{) 7@5@3&@17  h28. 3@9)1 lH) %60 (dd, J 1.2, 8.4,

7 3 ] S, TS,
05H)27 8(5(% .ggl (3m, o@H‘gH)ss CRLI 35319 7(§§1(d JSBZHX)SH%%%( l_1|)H) 9.45 (brs, 0.5H,

NH), §5-‘/§2fﬂ: OgH. E"g‘) 1?:79:;3“ 1H, %DEM%ES( WZ]’?Pﬁ Mty g (dd J
30 144 5H) 495(dd J 3.7, 15.8, 05

d J 1.2,
Exaxrg)le431 (@ @p:b»oxy7147cgcl(>leﬂ§yl ’1}8 flhydrog}ilg-u}n_gyl@m e][];, @Smc)a?zoginﬂ-yl)-N,N-
dlme&yﬁnetﬂa@hﬁmu% tBiflubidacedaté. 3, 0.5H), 8.21 (s, 1H), 9.45
(br 0.5H, NH), 9.55 (brs, 0.5H, NH), 12.70 (brs,
1H, C]—|) M5 (ESt+) nmlz 507 (M+H)+. 30 Exanple 31:
Step Meﬂ@amg%mewr WA ABRXNY8-difydro SHMWAYISY1 811/ 11508 n e xda0@inBr 1 -
5] benzoxazoci n-7-yl)-N, N- di net hyl net hanam ni um
Qﬂm%I uoroacetate Step 1: nethyl 14-c

To a ol ebBe Xﬂrlrletﬁylriﬁiyhl)éhﬁﬂm @l&dﬂix?bﬂiﬁﬂ) -Oitiddogod- éyrl;ox?la@lﬁrlpared as
%E‘Fenzox CI ne-|J 1- caer8>6g ate 35 To ﬁ ggl ut | gyﬁ
descr ﬁﬂ(amp e 9, step 1) in dry DMF ( M) was added NaH (2.5 eq suspensmn in mineral

oil). AfteryB0InahEX3hlord-2{(@hidrsEERNHRGIEMWe) (1 Ridy ) mdaidaecﬁdrswlb@owkﬁmge and
te (prepared as described in exanple 9, step 1) in
dry DVF (0.06 M was added NaH (2.5 eq., 60%
suspensi on in mneral
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oil). After 30 mn,

3-chl oro- 2- (chloronethyl)prop | -ene (1.2 eq.) was
w@odned4aBoOpwi se via syringe and WO 2006/ 046030PCT/GB2005/004127

PCT/ GB2005/ 004127 -50 the sqgjution stirred at RT for

60 mn. The reaction mxture was diluted with Et OAc

and washed with IN aqueous HO and with brine, dried

the s&lmﬁ%):d ﬁ@ﬁl' f%f/ Gﬂmr%atlﬁgreacﬂgﬁ nﬁfth'[g %vaE @ﬂt% Wﬁ%&c)and washed with 1IN

purified b I ash chromat ogr aphy
aquegystiifrl apg, glt%/ hr@xep@neé (N@ﬁﬂy)pmd evaporated. The crude residue was purified by flash

chrox%gtoé‘r)(ﬁ{yq h?i()‘fi/E?Oﬂ?tﬂ%hﬁﬁkethg e g\'etlﬂyldlrél(%yclohex%l -7- rnethéleneﬂ 8-dihydro-

6H-1 ndol o% enzox zocl ne-11-carb
G6H-igdpiyfd).2-gH1 ]bgm)xa}eqmeo -¢ada>pwlaws7qqﬁssr)lgmzlmof@a@ NIMEES Y m/z 402
M+I9frep 2: net hyl
| 4- cycl ohexyl - 7- (hydr oxynet hyl ) - 78- di hydr o- 6H i ndolo(1
2-el 115/ ben oxa ocine-11- carboxyl ate

Step Bo) L : =7, 8-di )y i} ! - Tblgt oxazocine-11-

€q y
M-‘é’g)@f_ohexyl 7-met hyl ene- 7, 8-di hydro-6Hindol o[ 1,2-e]]
Borade- éh@ﬁg@&]ﬁ@@&)ﬁ{ & (éM%oluG(ﬂ:r 19 %‘I}"l fiﬁ t@c?)(v\fag Q&He§{oeapso?u)tl n #)pmethyl 14-

on was stirre
cyclomwwe{l@etwne T8 lerééﬁ:@H emlolﬁ{ 1x% @jlileﬂhmowr@dl 1-catbogylgte (from Step 1)

in dr}aTﬂF ;(f e &l 00CoRYE ﬁut%ms §MeW6 03 Fﬂ Thd x‘é!aJuBM‘ﬁa%aPrX was cooled

35% (v/v) H202 sol uti on and resu m Xt ure

to 0 °&rand fregjed dppvriserivihy 31‘1‘%‘1*&0&%6% f?’tIQ)/Yf‘é bméé%dv/whltl&t sohuuqfn and the
resultﬁig%ﬁiuré’\@éﬁﬁﬁed%; Ph ﬁ‘tqule 0F’r§ m%ﬁ%a@hﬁ&e&@f%&o&%ﬁb@&m aqueous

d wth brine, dried . Evaporation affo

saturi NG QPO 04 Y T RS NS 70l apgpas arcadnded 5 crude resdue which

was ;ﬁlhﬁéﬂ IWCI %lﬂliléaﬂ{ﬁﬁat&ﬁaplly kA E%Ac)) Nfettlgy l4-cyclohexyl-7 ~(hydroxymethyl)-7,8-
Y Xyl - L=
dlhydé‘? Fédﬁ*d&l%kié i béllb%‘[ZWZO%ﬂ'e[ Kl @}@éﬂz@@%c’raﬁ gbtaineasrcploglgss solid; MS
(ESHakesdR@Umnas obtai ned as colorless solid; M5 (ES+)
mz 402 (MrH) +. Step3:
met hyl | 4- cycl ohexyl - 7-f or nyl - 78- di hvdr o- 6H i ndol of | 2-e

SteLllnlﬁblb]@[b&éJm%Qf?LfBﬁndl b 8RR -MdBlor e PN §&le%k&9aﬁ)ef 11-carboxylate

A S°lit29“6§ Setbidyayeiphopl Tty diomppethy)-7.8-dgwdroriFhindolgid.2- ndol of
elll, Slbeazoxeic{c&xeﬁ]lbm&@m&@@h\r&pmnﬂ&y b@wgﬁl};ﬁ) (vhd Qe thaR Iﬁ\)IP (12eq)

D(ltl\/l streated wth )

and tegubg t“.lqg'@”aé S0 ekl (e P g I wiPh BOOAC and

washd’daalﬂi D0 (\m))iﬁlkltil% ofvesighh thits@ehtdMnd 'Naﬁt@“%oﬂﬂ{huedﬁ\@§ﬁ€rgted solutions),
e of sodiumthiosul fate and

then Y4 P f’ %(10%%@%?3( 1R ANISANSHIAOP biHey gaverhrehrudgingahyl 14-

cyclobaxiy RBforklyly], 81dih@dre 6 HNAZSHEPH 2 -¢f i1 5| e addx §dciadldl1 -carboxylate, which was used
vac. gave the crude nethyl 14 25

witho tfnftlgnt f claon '
B4R BYNHCAH0 o /| - 7, 8- di hydr o- 6H- i ndol of 1, 2-e] [ 1, 5] b
enzoxazoci ne- | 1- car boxyl at e, V\,hl ch was used w thout

arbomdodcxdfl 2 el fI 51ben oxa OCI ne- I1- car boxyl iC aC| d 30
fraom St e was,.reduct] vel

The (R ﬂam&? H@Hﬁ %%CHée%ﬂa‘%‘s%?w d"fl?tﬁ g gy sodium

triace®dyl sqsﬂmmmoaihydﬂdie ded tha estérii®nafié sulfifegiddubchydSzbd zisl’t@scnbed in

e S o LA 08 SR80 D LB SR e

Symuiegt atepoDE; ¥ uthB)eISOGmhLMBbIMMSESMe@WBHBbﬁﬂer&I ﬁWa 0. CJZSTFA) gave the
produfs th¥opd df 5y Mllon APPSR BORE R s1F Gt BBt b Bl

'H NMR @tﬂﬁ)l NHz NI¥0rdg 300 K2 dindtdréanrOAT @htdataser the fijbi is@mer are reported)

s Py %, TN 00t BRER I

2.73 (memx ae&)z 83 &n 112 .49 (456}()03 185135 (nd, 251Opalmﬁly oﬁaﬁauremﬂ)f,water), 3.66 (dd, J
1.62-1.78 (m 2H), 1.79-1.89 (m 1H), 1.90-2.
3H), 2.64-
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2.73 (m 1H), 2.76-2.83 (m 1H), 2.89 (s, 6H)
3.18-3.35 (m 2H, partially obscured by water), 3.66
w(@ cabs/0de0BD 2006/ 046030 PCT/ GB2005/ 004127 -51 BRAT/8B2005/004127
15.0, 1H), 3.91 (dd, J 5.2, 2.7, 1H, 4.03 (dd, J
2.2, 12.7, 1H, 4.70 (dd, J 3.5, 15.0, 1H), 7.15-7.23
(m 2H), 7.27 (dd, J 1.5, 7.5, 1H), 7.50 (dt, J 1.5,

113,458, 1101 @d705.6,dd.7, 1JH)14 @3 (da ﬂzzlﬂzh 115‘) 990 (dé;1§5815‘b 1H), 7.15-7.23

om 2120 G 355 b 2T B0 Bl ok 300 05,10,

8.25 G310 96 OB XMH); B-dodbd dhiyrek {M%@@M@Hﬁyll 4,5,6,7-
tetrahydrothieno[2',3 :6,7][1, 4] diazoci no[ 1, 8-a]indol e
-10-carboxylic acid Step 1: Met hyl

Exanilplé 22:tpe arbwrmms% Mﬁ*lfs ﬂzy(dﬁﬁe%hﬁaxﬁinx)eﬁl}ﬂwé 63 (

qﬁ - 3-thi zg t% - car box g at e

tetraby PB‘I‘\%‘OP 22011 ‘{]dB%RCHW-’SZaM@rWa)‘ BS/%‘I"@)hexyl T H
ndol e- 6- car boxyl ate (prepared as 10 described in

ExaqEIe 1, Step 1) and (2 foznyl-s thienyl) boronic

Step text-ButQxns2 oxeethyl) 3-¢) 1-2t Zotermd-3-thignyblz ] BAindglef-carboxylate

th7M-BEIBQYI R i@m@ﬂil 1867 FhGe
Methgl US-:HABEE - ar%%‘g@?c gPhBI Zcifzé (ag;ok ﬂeﬂﬁ@paredas

bubblln
de“fg’a%lé’ Xa%ilﬁ'g Iy e Peead @H“¥h3x‘%‘l‘}?>é) \9@5%“‘? w14 (hdeed) Mere %ussolved in dioxane
(0.07 M)kind A Rhecu®BhOVY (FEPMGs adaBs ﬁféq&du&{wastdb%sée Ipy Bh&mng argon,
and

h wa brine, dried over
PaRIGROIa Y s e b B octzy g QY anaed uraddpad Seginpdfter cooling EtOAc
was addudandihe gslagdhyw Asidid/ vith@Ager Qadlrine YdrRH dvdr 34RO, alMPcdnESitthted. The title

m z 504 ( M:Na) +. 15 2:
compigt o8 1SRN CaomaoBaRIPR IS %) Sisld (34553 MBS mz 504 (MsNa'.

7-tetrahvdrothienol 2' 3'6 71[| 4l diazocinof | 8-

ahndﬁeUDMEMMb&c&hHIndole 6- carboxylate in THE (0. 05 h@

ted w Ieth ne- 1, 2-di am ne
A solfff of ey LR Rubts ™S Grofiy [ SHOROS b TG Y T indole -
carbomlate inl THF (0d)S NDhwatirelRdd &ioh N@\ndlm\é&lsjleﬂ@ﬁmll@dlaﬂﬂ@ (l(h&l) and the pH was

Y N O I R

MeOI\IVE(E@Gém)dtheﬂ'NeCNBHa(G 15ieq)w K adlledradd W SnifluteUi R dtitddt darift @Geekend. The
i.ne, dried over 2SS4 and

r
reactKénv%luxourr%l & qdllw¥e1d (v)v tﬁ%&%&w{ﬁmbhed with water and brine, dried over Na,SO, and

evapoilate(dZiﬂbehxtg-xmlh)d)Iy2 -2erBbun@dy RydxpetBy 153 e b Abtexy1l 2-2=(|{ 2= (@imethylamino)

. / methyl)-3-thienyl] -1
ethyl]%mgan e l)gﬁ’ ché\elrn ?}1 m‘iogé'%g% EQ%S M sol ution of the
A 0.03M soletion of tWeTEADGM/JT PAcls] wbd stifredl atdRT el 4 h,ahenallvolatiize Were

evapogiltcj,d ?re%} hé §/§s 1ssolba\h%\(cllgplﬁ@?f (8 (?MF\, A gﬁﬁ@ %49 gﬁ% éé?ﬁé}%f (1.2 eq) were

addedjapd e mxtﬁreeq} stvnmdet Rudsted. ahesdhitinmax tlﬂmei WEBSESIAClah® Grashed with
f s.dilu wi t.h Et _and

water Qﬁd IEI]& (B{e%l évé? Na v arzcﬁ%'a orrzlﬁcra]dez\l,}% rm%xaae gﬁg?":xﬁlﬁ@éﬁl

(dlme@vlammomtledﬂ 6345#0@‘? 26, A getrabydngthied g2’ JBy@V]Ohﬁdtﬁkocﬁ}o[%—a]mdole 10-

Cmbm&g%gethylan1no)ethy|] 6- 0x0-4,5, 6, 7-t et rahydr ot hi eno[ 2

6,71 [ 1,4]diazocino[ 1,8-a]indole-10- 30
A SO]‘E’&F bbke faggeing Arudo inudry HF ¢4.1 M) eva$ mae@ommgﬂcgrl\me (A0reqA2IM solution in

v EACE DAL A A B B D B g 051 o

volatilggiderd evaperated ¢o givextrudeanateyd 1he>ecmdx>a45 [75di@ethglamaofetity]]4,5,6,7-
tetrah)tdtx]&ﬂeno\@ |3a(§ 47]:[ Ag(_hﬁ%r %a(ﬂ/ @-Qﬁrgq% e~ -ca ?%IXt?] ?I&c'ﬁ%@g@% tmf latter was

am no
perfor[ngi wah yMragpefqueK@[-IZS e@®'in éloiqn[a 1Q- UYTpat 2 GCi thoreaction was complete in 2 h,
d thé dud C th
and t &tl coﬂ]pgm%% r?é%m\g\n@ nﬁq ){&’\/}{@% gfé% %W%ﬁicﬁgon g ldo;%uhs&éon
(O 1M at 55 C, the reaction was conplete in 2 h,
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and the title conpound was obtained in 51%yvyield after

RP- HPLC purification and |yophilisation WO 2006/ 046030
wERON6BDA05/ 004127 -52 (Conditions: Col um: VAEEGB2005/004127

X- TERRA M5 C18, 10 m cron, 195 x 150 mm G adient: A

H2O + 0.1% TFA, B MeON + 0.°F% TFA; 75% A isocratic

for 3 mn, linear to 20% Ain 12 mn). '"H NVR (400

(Con%_%ﬁsz 9@9{1 6%’ ers*ﬁ Tgk%l\és ﬁ%z?%? gr%_?%h 15‘1 §5§g'ﬁg Ggaéﬁefl& S—Atl 3,0 +0.1%

TFANB: M&N 8 03 %9BFA 27I5I% Ajsocrdtiolfer 2 mitR li @Ho 2000, A 2OmiilH, d,

T NN AT R e

(5H, ay3Ho3. 6 E1 B, 8. 783.93ReHpA), at46{4n72022H m), 7.20 (1H, d, J 5.0), 7.71 (1H, d, J 8.4),

784%&?&%&?@%%1&8%@& “%@ﬁy f)aﬁg'bg t?’yozy S%Sl?liﬁ@%] i ndol e

-10-carboxylic acid The title conpound was prepared

foll th .
mxarie oS SRS B R B rTh BIETR S, 37
tetrafifidrothieriolB,2Ca M1, ulﬂgazsdiﬁﬂl 84 fifdolé-20-carbbiydic aBB- HPLC

The rclggnlggl%t 'T\%E%%Qq% %}fl% m{g lg{efﬁ(a;g:e:ngﬁm ]%Q%dltféo rﬁﬁﬁncfé 33@ut using (3-
form{@r Bhiedilhbordhic acl’d2(®5-bq))mll% cbgling Brep. M@y i¢ldGftdRPFHRLC pbification and

lyopmﬁgﬁ@tw X m\gbt Is I}%LF%E%‘&%&SZ(? @)I ? 12 H)T Ii]g() mml_bfadlent A:

H,0 1.08@ PFA;,B:(MddN #, I%'ZT B4, 766H 1ss<)rat102'01934m21, Bﬁba( 0% A, 12 min).

'H NSA 3&281743124](3%0 %_Q K)n? Zglﬁgg%(}& ]dgg %075(7§l§;m) 72@{8&,1%, 2.94-2.99 (1H,

m), 3(3BtS.6Y @8, &), ,3776&72(61(21{%)1 %.36.1,40 (H%(nibl-u w02-4.87 BIH. &) 1746lHIHSY, J 5.1), 7.71

a1t 3ol 5 PR A7 o PH1 T e 1 S ki By V5 TS g 88 o

t et rahydr ot hi eno[ 3',4":6,7][1, 4] di azom no[ 1, 8-a] i ndol e

IR R L M T

tetrahfdtoetierE2/4 T6 {7 K4 1liasocneftld@dindols 0d-wirboxyliohicid
2-(4-brono-3- thienyl)-1, 3-di oxol ane in toluene/ THF
4:1, and the m xture was then cooled to -78 C. Buli

Step (A(4A5DhnivD3-tHi@xBb@snic &cid eq) was then added over | h, and

t his, t .
o it it O 3B 67 o P RGRTET AT Wi a0 Fligy af 4promos-
thlen§q 113Nkl anestomehbeTiHR M d, dnbl ehemiixtiztervens gten coddl theT8 “@h BuLi (1.5M in
hexas%r ]a% e<i% »‘Z}als thgV é(?deg tovetrrlhsangl GRS, c:»nl'{(rel%tta}1 @t\s@mgerat e for a%dltlonal h,

&n “Aquéols "Sofll
then Wildvwed DOVt the20 Chovler 3tedq ON gl wes pldedses thaemstumawed for an additional h

oo SRl MR o Pl A Mo Rl DO e
comtb()ed&r@m@?bhés]:t—hverd thed wa3si@) wit bEte, (fi¢d over N3,SO8and4ofickiiratadl in vacuo.
Y1el<_fl 3¢0), 9.98 (1H s). 30 Step 2:
:? cycl ohexyl - 5-12-(di met hyl am no)ethyll-4,5,6,7-tetra

"H NIMRI (400 MIEn DVEQ-d6, 360 K1$ 8.02Ud, dzbt0)n& b3 (28F b.s), 8.74 (1H, d, J 3.0), 9.98 (1H,

al i ndol e- 10-car boxylic acid Using the foregoing
s). (4-formyl-3-thienyl)boronic acid the title conmpound
was prepared follow ng the procedures in Exarrpl e 32.

zmMEe ma_a, bdlliancid on, 19 X 150 mm G adi ent ' A H20 +
Usmﬁ{lﬁ: f%lieigomega(? f?rmygglbt}u%ny%bg'ro/ IFéa‘d %,1/ ﬁ?ﬁﬂ?‘ﬁ 4%%# q%ﬁ_él%rd fgllowing the
proc&dvE®)in BOithpl€)32. 56% yield after RP I—IPLC puriﬁcation and lyophilisation (Conditions:
Column: Waters X-TERRA MS C18, 10 micron, 19 x 150 mm; Gradient: A: H,O + 0.1% TFA; B: MeCN
+0.1% TFA; 75% A isocratic for 3 min, linear to 20% A in 12 min). 'H NMR (400 MHz, DMSO, 300 K)
§ 1.14-1.38 (3H, m), 1.54-2.06 (7H, m), 2.71-2.78 (1H, m), 2.87 (6H, s), 3.56-3.86 (8H, m), 4.51 (1H,d, J
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8 1.14-1.38 OR n), 1.54-2.06 (7H, ), 2.71-2.78 (1H,
m), 2.87 (6H, s), 3.56-3.86 (8H, ), 4.51 (1H, d, J WD

W@ODBHOHBO30 PCT/ GB2005/ 004127 - 53 14. 2) , 4. 7T4PT/BB2005/004127
(1H,m, 7. 72(1H, d, J8.5), 7. 81(]5 d,J2.9), 7. 91(1H, d, J8. 5)
'8.14(1H, s) 8.17 (1H d, J2.9): M8 (ES+) iz 452
(I\/H-|—|)+ No Exarrpl es 35 to 40 5 Exanpl e 41:

.
14. 2)151%’3 8?&% %2 ((112—1 d, /8.5), 7.81 (1H,d, }{lz 9 h7091 (1H5d 4 813141, 9 8.17
(Hidh&h%eMﬁdBSdPﬂz%ﬁ(h$fﬂﬂbenza200|ne- 11- carboxyllc acid
Step 1. Methyl 3-c
cl ohexyl - 2- (2-vi ny_| phenyl )-1Hindol e-6-carbox |y ate
No Ex@mpdes B§/fo 49- br onp- 3- cycl ohexyl - 1H i ndol e- 6- car boxyl at e
(prepared as described in WO 2004065367) and
(2-vinyl phenyl )boronic . acid (1.5 eq) were dissolved in
Exargple A kritrez0ratioh df)14amclolitivylaf(Remyusolia? Byietho8y)et;,7,8 tetsahydroindolo[2,1-
s degassed by bubbling argon,
““”E%%%%ﬁ?}ggfgﬂfgﬁ ‘gh was added, and the reaction
m xture was refluxed for 1 h; after cooling, EtQAc was
: t.er and brine,

SO 7 o Tmvacuo. The title
Methgbround- qmabhmbuamolet@cammme prestacgaa Biapri kel WOCIRO4065367) and

(2- vu?%s@t?] yf{]ﬁfﬁ%léo&\é h gea)'\@ré 5&3%6(?111%1(%(@19 @Iﬁ?;\q)valncril ugo'us Na,CO; (6 eq)

was addgd. )Thg pplitiotas d&aeml bbhqhbhmwgqm Bd(BPl&MCQ(@ @Bq)cms @fded, and the
react%ﬁtrrm/tltre was reﬂuEed (for 1h; aftfr coolin fl ?tOﬁ_Fw ad(}ed aéld the s utlox1 washcd with

cycl ohexyl 2-vi'nyl phen Carb
wateq gnd d}rlye Liled Ovmzsﬁlaﬂd(cgnosm@@d i pacep.nEreetitle spinpavad wa@ld@lelted by
hrorfitod? ERIACH: 1)k b1 yH R MARESH H
o t% but ene)(l 5 ge 28 més Jg 4é%d t he

suspensi on was stirred for 5 h at 40 C and then 1 day

Step &R (DR 20Y. A3 0L O0DRIb b vﬁﬂghMﬁ} 9H3!£%‘?éj6 %’%&Fﬁ‘ff
I Mes IThe m Xture was |
Toa wswﬁokmom metlyd Bepclaleayl- %@r\n@'lpl\ﬁmlbmxm@@mb%mte in dry DMF, 60%

NaH fpf‘&gn& Oﬁ&fg&hgfjoﬂ wasvea ié&qat b @c gifﬁéxestmﬁgghtﬁruﬁg%lgpﬁaﬁgﬂrgﬂg%t 1-ene (1.5 eq)
was addednpd t@duwwqm wg swwdépri Bl at@(ozpnd tbsl t Ewyt Rfy(Mal4 aug 4-bromobut-1-
ene “(ewadhgd'"sevezg tﬁeg)o The n%&t@ Was diluted with EtOA:clz_,lvﬁashed with 1N HCI, water and

4- cycl ohex di hydr oi ndol of 2, 1-a
brme| gyicd ﬁlg%§@,)ﬁgd q_qp_cr@tglatgg ;(waaagoeto RAYES m;qer chromatography (PE/EtOAc 95:5), the title

complauMO‘%) Abaglwi] re@svedE Et&lﬁﬁé( Mhredal Q%N/Iw B58 Wi 4)14:kﬁ'+m‘d 0

| e- 6- carboxyl ate was di ssolved in
treated with Zhan catal yst | (0.3 eq) at 350 for 1 h.

Step é\fmtem w W@M 013- a@&dﬁ;@tdu@mz 2 cmtene ctu%' @ was
d by chromato

Methp b 3renel B GRS NER L s RS § ELSAal <Al issasd in DOM

(0.028t) @R deated with Zhan catalyst 1 (0.3 e é]) at 35°C for 1 h. After evaporatlon of solvent in vacuo
14- Cy cloheé¥ (2pyrroli

the ragidye ¥asrygf by chropajoEsphy Wfé%@é\c eD 1°1aff06%th5 ssts/tqﬂapogﬂft (68%> MS
(ESHBHB38REH)1. 6 eq, 2M solution in THF) was added to a

0. 2M sol uti on of nethyl 14-cycl ohexyl -7, 8-

di hydr oi ndol o[ 2, 1-a] [ 2] benzazoci ne-11 -carboxyl ate in

Step HH, C\RIdBexy N8 (I yktdRHR- MASHSY )-5,6,88-tbitdhy@BindblofET1-a 1 HBerdMocine-11-
ag,Nagr (3 eq) and 35% H202 (3 eq) were added at 0 C
carb rring was continued overnight at RT. After
BH; MEJSUL b edq) 2M $dutivatin NAFGS aldded ta40. mfsaﬁaom&hsﬁ llﬂ@)tc‘ﬁiﬂlexyl 7.8-
§ W t
iy G T A et REBSESI 1 BB A b re) S0 gh ot RT.

3M alj NaQHV 8 ed¥Rnd B MBONBleq)lwere added at 0 °C, and stirring was continued overnight at
RT. After dilution with sat NaHCOs the aq. phase was extracted with EtOAc, the organic phase was

washed with water and brine, dried over Na,SO, and concentrated in vacuo to give mainly methyl 14-
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WO 2006/ 046030 PCT/ GB2005/ 004127 -54
cycl ohexyl - 5- hydr oxy-5, 6, 7, 8-t et rahydr oi ndol o[ 2, 1-a] [ 2

W@ beapapeci ne- 11- car boxyl ate (with traces of iPGI/GB2005/004127
regi oi somer et hyl
14-cyc|ohexyl-6-hydroxy-5,6f??8-tetrahydroindolo[2, 1
-a] [2] benzazoci ne-11- carboxylate). The foregoing

e R B L B A 0249, AT Uit s o

regioBcd@dnetieyh 04-tyodohat plHihyérowns,6 Si8-tetragtdfoodol8[2, 1na]f¥] benzazocine-11-
b 1- éZ- chl oroet hyl ) pyrrolidine hydrochloride (3 eq) was
carboxplat®) added and the resulting mixture heated for 1 day
The fadegaifly €Endecva [Dl&l"scﬂi‘/ddcim toliend Aghag NaQEUES &) andsirghuey! hmmonium bromide
oun

(©. 25%&/%?5?‘? egl/,lagﬁg ﬁﬁé‘ fggyél e (Wé% %HT\A??(())rn %uat Heg—c%%rdﬁgkygpygrohdme hydrochloride

3 eq%véléEﬁ%thB@ aod the rdsQlting mixoire héaﬂad)foﬂ.ﬁcﬂly mﬁO G, adhperation tAdryness gave a

Rk e a5 v ARG g
ColutdrizW atElyECT ERRA M§ C I3, 10 ﬂ:lﬁ:f(ﬁl, 48Bx Qﬂ&htn Gjadleﬂt, ABSH{AHO.16h TBA; B: MeCN

0- 4. 45. J 7.4
+0. I%’ ﬂ)f\ ;1’5%0”‘ ’(S%f“‘c( % il mingGnesr ‘9?0'?’3%‘“ I mm)7 85 % 1H d, J
'"H NSBIRI100 BHR,/DNisH, 305))K) L. F13 48LEISHPmE B. 7&21}591 J 9.0)0H4.40-44) (1H, m), 7.38

VS S+ 7. ( +. appl P ratijon qof
an, g3 1 I Pt 2 Tgp ey 9 (B idolb T 802 U3, By (1. b9 1259
(1H, hyelMsi B0l-e0f B7IM+15*. a] [ 2] benzazoci ne-1 1- car boxylic

acid Step 1:

Met hyl 14- cycl ohexyl - 56- di hydr oxy-5, 6. 7, 8-t et rahydr oi nd
Exani 1082 Plepgardtictl dfad-¢peleiekyles-Ripyrodidhniyydthdxy)-£6 5@ tatralydroindolo[2,1-

0.11 | f thyl . _
all2] %'Z%VEﬂN%ﬂgfﬁ%’?ﬁé 28%ydr oi ndol o[ 2, 1- a] [ 2] benzazoci ne- 1
1-carboxylate 20 (prepared as in Exarrpl e 41, Step 3)
HF/ h

carbdgﬂwwt in HZO 0. 1 eq) and Ieft stlrrlng at RT

over e ar n e at e
A soliw @B%@%Bﬁng éi qvs lﬂwxg{ Jlfj%-ﬂ Hdro%nﬁologgl I‘}]firl aﬁocn\{g fl—carboxylate
(prepatied it 16 dExnmplh 4 HB@padin th acemmdfﬁﬁ‘/ﬁd) Wwyn \Eis@émed WitleN-methylmorpholine-

N—oxgﬁg 2.5 ‘po r %&)\A%O\A@%wg 1tn\ﬁ bhO Préprz]igd leﬁ siailﬁﬂg ?Q’I?I;omg&@The clear

he C
solution mpmhmdtremedamtiwl@%wt Nm!iﬁ)mnd m stifE®E)fonr30znid.20en(dillatedl with H,O and

extraéeq e{the Eﬁ%)%\d:r %[h%_altag gh {sc{bag?\(éﬁl wxgdb%g [dgigiz%r §a2804 and evaporated 1.

vac. talgtvzltlbeqimamccqm@omiasarcm@my seltdeMS (B8N uvi 420 MIH5 M) of
the foregoing conpound in DCM was treated w th Et3N (4
eq) and cool ed to -50 C Tri phosgene (O 4 eq) \évas
> l { 2 . b 1] 8 ¢ L » A ]

alQén QOEM% (e,rboglcj?e 30 at | RT, ] sat d Na vvas addd

xtracted with Et OAc. The organic
A solptiers(@.00a4) ofitte Herdgaine demipo®d il PCYEwasireated wirh E£:NNi 29Gnd cooled to -50
°C. '?r&%) segn?eo@u}g?\g?s'\%%\ﬁaﬁd g{e%oll]&&V\%Es aHB\{w% 16 WARRITIEE oW¥P30 min. After 2 h

at RT] fat¢ W6 16 sonb a@ﬁ%ydlrth@(wh@%emasfﬂ@ e/tth B3 dihp @tgpwir phase was washed
with b%l?l%/;?iﬁg% %ﬂﬁhg& ddd evﬁﬂa?éa%y\la@tts leanititl® c%&b&lkh%s (ES") m/z 446
or egoi conmpound I n acet one/ Me
(M+I(D3l1) was treated with Raney Ni (slurry in vvater) and
the vigorously stirred reaction m xture was
hydr ogenat ed at 1 at m H2. After 48 h the WO
D ‘ yiphery-bdpdensi.0 G8xamhydroindolof 2, 1-a][2 [benzazocine-11-carboxylate

A solution (0.02 M) of the foregoing compound in acetone/MeOH (3/1) was treated with Raney-Ni

(slurry in water) and the vigorously stirred reaction mixture was hydrogenated at 1 atm H,. After 48 h the
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-55 solid was filtered and the filtrates evaporated in
vacuo to |l eave the title conpound (yield 26%; M
w@ EB6p46080 z 404 (MrH) +. Step 4: 14-cycl ohex | -Be1/@B2005/004127
pyrrolidin-1yl et hoxy)-5.6.7, 8tetrahydroi ndol o[ 2, 1-a
112 | benzazocine-11- 5 carboxX"I'Y ate
14-cycl ohexyl - 6- (2-pyrrolidin-1
solid F/ﬁ tllikgéz% e?zng g}eﬁieltéfg %pt&a%ﬁyng F(?LJ{:Q g)qLaQ'L: ?helnl@]:onépé)und (yield 26%); MS (ES™)
m&4d@€%+Hﬁed for its its benzyllc analogue in Exanpl e 41,
Step 4, starting fromnethyl 14-
cyclohexyl 6- hydroxy 56,7, 8 tetrahydr0|ndolo[2 1- aI[2
; 7 ey 10e2 aditp dWethaty S, p&odndolod, NN [p&Q@zocine-11-
DNSO 300 K) S 1.16-1.39 (3H, n), 1. 43 1. 58 (2H,
gz@%$%gl 64-1.75 (2H, m, 1.82- 10 2.18 (9H, :
14-cy2lohSey R6-B2ApYricHdinnllyletlRx $)75,87,8 8t{ahydroindolo[ 2 1 902 BerzazocBiet 1 1 -carboxylate

was p?éfﬁ:(ﬁ ﬁ%lc?és%bgg fo& %ggs %Hlé%ﬁzﬁéé{e %51_3)&?(1‘@?’ 4(12%'? %S’Zlﬁi_n%f%%] methyl 14-

cycloexgB6-TydiBxy- 3,647, 8d¢traﬂyCBoi4§lqlo[Z,1&H-Zlb.e&@zoc(nizﬂ,l -carboxlyl8e @jeld 36%).
IHN'I%E %(dl#&‘z ﬁrﬁlﬁo“@o(ﬁ% ) 164 Fo AB ot 1 W tou NS, BEERTPS 283, 1.82-

2.18 (DL gy, Cl 1GFESdy([1H 3mY, R 50268 G (nd): 209-Byt | (HHp @n 21 273.29 (2H) an,e3t50-3.65

can B A BB 8641 L. BT bEAS BT RO P iy 56758
(1H, 4,0 8ak), &bs (SHey); MIS (BSH e/zeiRy.4 GMeHyl - 3
fluoro-5,6.7,8-tetrahydroi ndol o/ 2. 1-al [ 2. 5/ benzodi azoc
ine-11-carboxylic acid 20 To a solution of nethyl
No Edainplyd3 ohexyl - 3-fl uoro-5, 6, 7, 8-t et rahydr oi ndol o[ 2, 1- a]
[ 2, 5] benzodi azoci ne- 11- car boxyl ate (prepared as
described in Exanple 18, Step 5) in DCM (0.01 M was
Exangdelét 1d-rcprpem'esﬁ-£ﬂmo<6f[(4-me&§nlpme'razin byDHaety8-3,67,8CM (1

T | ut was stirr t RT fgr 30 mn. -
resralyiraiiin@ gl bentihueton (S adn e il oo e was ¢ hen
purified by aut omat ed RP- M5- HPLC (statlonary phase:

. 30 |

To a etwioh bf)m&hyidmc&tlﬁheng -3 ﬂm)rqaﬁl 66 SGteufm\@dmddeE[rza zdﬂr,ﬁ)bd‘memﬂlazocme 11-

reez dr| ffo t
carboexﬂgtfa épr%péu as d eg/dm )wgnp[e%é 5‘ ) in ?gyf%a;f)nwas ?(éegi dénglse S5eqof
a solulidn of BLIBI@ heﬂ@M (BM)| Uibe SDhﬁitoﬁ (vds mmteh wi R fmeB(amnm -\folatilc)syvvere removed in
vacuab cl%e¥ de was the epuilﬁ c{ é‘y? ed%c}%g%: atlon oq columrf Waters

enzodl azocl n I C acl
XTERR & grepf C1845 pett Bryx [ﬂmﬁmaMobrlé.plyihe) MBEINVIG‘Q(Hmﬂéred mmm % TFA).

Fractigps opfituing e e ouop i S orsbied afd feage drqeq e Borg §ieGfte sqmoound as 2

white@bwderg2p @f; MI (ESAy o893 (MH+H)".
cycl ohexyl -3-fluoro-5, 6,7, 8-tetrahydroi ndol o[ 2, 1-a] [ 2,
5] benzodi azoci n-6-iumtrifluoroacetate in DM (0.06
Step M 4-apdokbx@q-fibroDs-REea et -anderty e, 67 Sdetttleydadindolog] ] -
5 8 ’Rtiovernloht .Lles were renoved in vacuo. The
a PREUGRLE R ¢ 4t by automated RP-M5-HPLC

To a {ohitiah bHRhe&T of (phﬂegtplpeﬁ}ziunnylfa)zmtxﬂyn BEMIDLM), L2Gof DIPEA and 2 eq of

HATY AR e R 08 B g e G Tt PSS 51 21 Dycarbony-14-

cycloh&xgl-g-findrais, h&}tetrhl@dmmblo(mIrpmm]ﬁer\mﬁdlﬁoﬁlﬁmbhmeﬂﬂlﬁm&cetate in DMF
(0. 06% é? dr ﬁﬁ kowa%facflc%d an tl?lg mg)!tltlre gtlr(r: %WPIQJ[J ovemlghta \)A't]atx es were removed
in vacuo. The crude was then purified by automated RP-MS-HPLC (stationary phase: column Symmetry
prep. C18, 7 um, 19 x 300 mm. Mobile phase: MeCN/H,0 buffered with 0.1 % TFA). Fractions
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"H NWMR (400 MHz, DMSO- d6 + TFA, 330 K) S 1.14-1.1.16
(m 1H), 1.29-1.32 (m 3H), 1.54-1.57 (m 1H),

wd 2061046038 (m 2H), 1.81-1.94 (m 3H), 2.56-2.BCr/GBR005/004127
IH), 2.87 (s, 3H), 3.28-3.36.(m 6H), 3.46-3.49 5 (m
4H). 3.65 (dd, J 15.2, 9.6, PH), 4.01-4.05 (m 1H),
4.12 (d, J 16.0, 1H), 4.27 (d, J 16.0, 1H), 4.73 (dd,

contaTin%)QI’le p}lr ?gtpaérw vﬁer%codrﬁnrgeq énd] fi%? 9t>ed%($%t¥cg§ th%?xtlg %mpogm as a white

powddHp] %3. 73 (d, J 8.4, 1H), 7.88 (d, J 8.4, 1H), 8.14

' N @ sl iSOt BEE BRI RA T AT BRI L 2P H ahgmy 310, 154157 G

1H), 1.611.03 Gn,@Hj, B81-1.94 (m, 3H), 2.56-2.59 (m, 1H), 2.87 (s, 3H), 3.28-3.36 (m, 6H), 3.46-3.49
(m, 4{{%32@3?&9&?@2&8&ﬁ%ﬁ,%qﬂ%sg@%ﬁ? 12994 340%! 15, 237 SR8V my, 4.73 (aq,
J 15.6,2-0; aHR xiy-[A A7 £y/6; 1 10h.£X30-7.35 {h,uien)07.85 Gid// 841 &by B USDIdR, J 9.6, 2.4,

0 (i bl G R0 S Bt

(plus sone drops of MeCN and DWF) (0.08 M was added

Examply 5 :i%qu ﬁ&é%%i%@eﬁ%yf) )%Eﬂ?sé}a '&ﬁpéﬁg?li’fl";%gy’%he

tetralﬂjlcbtbmﬂ(ﬂo[atll-aﬂDﬁbeﬁ\fzoxﬁﬁ’zoﬁﬂé 1b-caibesylicAtidwhi ch tine a 15

A sollion ef b 8 o LR Y pREESR o e rFhpn s pd it ge o

a)[2, maodraemnvédlm nifmacu@tatelpepaedigalewaided ih @aarpplé #4,iSeg 1hpin DCM (plus

some ggot y y N ranedpll)\ﬁ@_@g)g I\%S\%ﬁastaligeg has Bﬂ PP gghlggo ¢thansulfonyl

chlorii Iﬁl\]b(EM(CO DRIM) ende2)2 vq oftEt{N dnd tRé rﬂiEﬁ&)& stlEBtﬂa:ttR'IOfTOSS mins. At which time a

solutl %Héngt{,nflg gpiﬂhe t(]g O&Jﬁsgagé{‘n’% 611&% e mlxtgr%s\br?{]dd at% eegmlght
Volat(ldsﬁve% rem@@ed' iktvddivir Tlmudb’lﬂms theh/Bin a6 by Iﬁﬁnat&DRP-MS-HPLC (stationary

IR NG SN YL T T MY

% TFAS., Fradtons dnBhirghe @er corﬁi)oﬁﬁi wetel conbided.afd frddde driedltbipfford the title
d 3.43-3.47 (m 2H), 3.55-3.60 (m

°°mp?ﬁ%aséwﬁ’é° °dvdier96%§b3 4.7, 1H), 4.68 (d, J 14.8, 1H),

'H NMR 8800(MHz, DM&@d& THA73001<I')|)8 1.00-B6t (o, 49), (191 -13A)(im, 5’1{)48 54 1.56 (m,

. 551 742 P, "o R A g g S o
3.37 (BxAIH, @H#8:43-3.47 (m, 2H), 3.55-3.60 (m, 3H), 4.05 (dd, J 14.3, 4.7, 1H), 4.68 (d, J 14.8, 1H),
4.83 (%?r(gl%ﬁ;i??e@%g%%h&&( Iu8 e &8s, S PYS {d?} b9 %7 88 4, s 8.4
1H), 8. €1 (s A OVISI(RSIY ey 28 IMaH)2, 5] benzodi azoci ne- 11- car boxyl

ic acid Step 1: nethyl

14- cycl ohexyl - 3-fl uoro-6-(1-nmethyl-D-prolyl)-5,6,7, 8-t

Exanﬁilermydaﬁumdgha{mm}o 8X(2R)-1-8ftHylpyrrolidin-2-yllmethyl}-5,6,7,8-
nzodi azocine-11-carboxylate To a solution of 1 eq of

tetmlﬁ@fﬂ flolq(Z lff}grsélffé‘m'azgc‘f‘f’ dbFabaxydicacid ¢ ot r ahydr oi ndol o
[2,1 a] [2,5]benzodiazocin-1 |-carboxylate (prepared

ﬂbenkdaﬁcfzbawnec@soagadent J Org Chem 2003 68 2652) in

wer e
To sgmsrgéofalﬁe@“f{fﬁ@%ﬂ%%f&'im Pbgroa e R gt 4s
a) [2,5)&haidialz@sn V\B&aebdxgm\(@dparwfa&aesﬁﬁbeanﬁEgdfa@le: 18)dep mwgl DSEA0.06 M),
[ n te out further purification; :
15 cq it P e R oo ) G HE B PAeT (DSB8, 2652) in
DCM+&Z Mt F@Eq?bf D[B%hyihd 1.5 eq of ’I(‘BTI% \F\x;ere added a?]d ?he mixturle_sgl_*red aé RT overnight.
cl ohexyl t hy rrolidin-2 .
Volatﬂ'7syv rﬂj]‘)w I vaEud,a t{lez %P(ile % (]J‘F%ill?lﬁ% ngd éteg%gﬁtf% g.lrglgrrpunﬁcatnon; MS
(BSH et f18qmi+HR*- 11- carbox |y ate
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To a solution of nethyl

14- cycl ohexyl - 3-fluoro-6-(1-nethyl-D-prolyl)-5,6,7, 8-t
werooahyasmi ndol o[ 2, 1-a][2, 5 PCT/GB2005/004127

5] benzodi azoci ne-| 1-car boxyl ag¢_in THE (0.02 M, 3 x 5

eq of BH3. THF (1 Msolution in THF) were added

sequentially over a period of 48 h. The sol uti on was

allowed to stir at RT and nonitored until no starting

Ploo mas VISIb|e by RP-LC—NB NbCH (O 02 and a

tetr&a&r@fnkﬂ)lbb@ m@z tsmnmd;aw,e Jb%ﬁb%gyla% reflux for 2 h

The vol unme of the solution was Treduced in vacuo,

To asghugprofgpqth! L 4rgyahphesy! Srtlyago-6- @h}@etbyld%rmoéy%agé-tm@ydromdoloiz 1-a][2,

5]benasaibeskintt t1aARNANE $n W 1\39 356 eldto'f 80, 3 (kP M Qﬁutlon in THF) were
bef ore being dried over A, [tered and t

addf‘é‘d?%ﬁtalléwﬁa PEHIPEHH by qumh{tlen yﬁff Wloyred torpsir etm a@d monitored until no

startﬁl@ QAL as Migol S hyRe L wats USe@Hi (0.03 N’Eaﬁ‘@&(i 2§ I\/Ps%lu%ﬁ BAYE) in MeOH

rther purification (quant); %
. 21t M)_ e ad@d%re@lly fnd 1@9 alixpa )@%tnglt reflux for 2 h The volume of the solution was

reduf;édtm b&ub,bbforMhnidg Weh Bl £ f
78-tetrah dr oi nd% o(21- A%S Tg Bl%!nhggﬁsivﬁééo‘yﬁsgo@wnagu%&NaHC03
solutjonand Brge, petere being dwt g1 NapdOsp {ikrethangyhe ivent gyporagedin vacuo to afford
the t{tle 26hpokmBETREYONRYE Wa8 ded liMNthe ndkt lt@?&/nlydut further purification (quant); MS (ES*)
8-tetrahydroi ndol o[ 2, 1- a]|
’Wkéfﬂgﬁ%%dla200|ne 11- car boxyl ate was dlssolved in a
sol ution of dioxane: H2O (1 1) (0.1 M and to that
OH 3 5 ) mgsladded The

aHZGWQﬂQﬁﬁ&@ﬂwuncmaﬁwgwaaue crude was then purlffed by"'

t at h 20
v e L A o £ty drindolez -
a][2, ¥t ddi@odef fedagdx ythtt vaOdidsobted A solutibk 8ididQRs Hzo (1:1) (0.1 M) and to
ound were conbi ned and freeze

ntain
e R S (558N P BB BT vas SUTH 3 60 Hofgaaih. The sovnt
was €vhBorded in' viabil¥VRhé¢ 406 \M‘ﬂ&hen%ﬁédi@ attoﬁﬁ&d R¥IUSHIPLE (stationary phase:

colul%m_'%ymlfe@ggrép 61—}% hPrH,m 81|'9I)X 30@ xrgn; l%olgle(glﬁse 11}45:CNQ{2@2)u(férgc]l with 0.1 % TFA).
Fracfdih cordaififlg the gﬂre Q:B?npcﬂllﬁﬁ wers- c&%bn%ecﬂﬁd(fi&ze%‘r’i):d to%fi%?d’ tRe tffb compound as a

- 83 1 4.05- 4
whltﬁp@&nﬂ(lgg))(m 1H) 7. 3(6m7 4|]__|)(m 1H), 7 45 7 50 (m
'H NMB (407 Mi: Elvﬁ;%) &m TF:N"BBO © 216 @,20 €m81H“) L ii"i azvﬁ/l{m %8,(1%55-1.57 (m,

1H), E)ééﬁ[ﬂ7éng7ﬁ) 2. 67—2 8 (m 1H)H% 92 (s, 31&) 2.99-3. 24 (m 4H) 3 35- 3 40 (m 2H), 3.53-3.74

(m, 438; 3:%03 S)j;(%i(gi{) sl @ @Hf, 3014186487 tiry; 239K 3¢ BhYIR); P4$7.50 (m, 1),
7.66 3]6? smsh }Be'hﬁ%@r 4% 60 Uﬁ{e 788 élgb‘okl‘y')l B-d3 e 11d): MBS EBopyva490 (M+H)".

nmet hyl 14-cycl ohexyl - 3-f I uor o- (1 H-|n1dazol 1-yl acet

lééS 2 8-t et rahydroindolo(2 1-a
Exaplp 4Gy elobeyhe: ﬂr&rOc%ﬂ%w%wbl-wCey%;ﬁJb& tstrabydroindglo(2,1-
a][2,81benzodiazocine-11- -carboxylic acid

nmet hyl - 14- cycl ohexyl - 3-fl uoro-5, 6, 7, 8-t et rahydr oi ndol o

[2,1- a][2, 5] benzodi azoci n-11-carboxyl ate (prepared as

Step des@ﬁw beeyclohekk 3Rb0-618 . H-hi -
} eq. of |n1da 1-yl acetic ac

—L—4ﬁ$4¥QJQFﬁé#23ﬁ8¥4—5 eq of TBTU were added and the

To a balutioulo 1 84 ofnﬁaﬁ&lah-cwomxﬁrmlgm 5 6‘\7’68&6&%&&%\1@159 1-
nd the crude mate used i

QIERT Z?fﬁ%t’“%%iﬁaf WS PrPREe ptesqied ‘PlEd‘é‘PPléﬁg S 5()E$DFM (0.06 M),
1.1 ediTl')thttﬁdhEo (Ml'afd):d'c acWliGn 2006 (085015 G R DEBAOA/ 104 b2 TBTUSR re added and
the tﬁ%m ycIohex&} % fl uor o- 6- é

bR o B gl Viojeles O3 et g B e magria was usd
the n&xt §t2p 5lthﬁlnﬂ1&d¢r4ﬁﬂﬁ¢aﬂ6n Ms @&hhex sl gragt.d
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Met hyl 14-cycl ohexyl -3-fluoro-6-(1
H i m dazol - 1-yl acetyl ) -5, 6, 7, 8-tetrahydroi ndol of 2, 1- a]
WO 200684d3dbenzodi azoci ne- 11 -carboxyl ate was dPCEGBY®HE/004127
in a solution of dioxane: H2QO (1 : 1) (0.1 M and to
that solution agueous KOH (%S’eq, 5 N were added. The
solution was stirred at 60 C for 3 h. The solvent was
evaporated in vacuo. The crude was then purified by
autonat ed RP- V5- HPLC (st ati onary phase col um V\aters
irhidaol-14hee 3 Setrd/pBidirglolpl :
l\/leCl\VHZO buffered Wlt O 1 %TFA) Fractions
all2.5 %nmpound were conbi ned and freeze
Methyll14-8@1dhex @B ifRba-6-NeH drhidh#1-1.91acayips6/7k-aisahgdiahidble[2,1-a] 2,

(41 9% . 'H NVR (400. VHz, . - d6+ TFA - S
5]benz_pd1f§_ocr¥1e115 CE‘WPXYHLB waell\_{ﬁ szsélvicg) g splﬂﬁlc?rg%%oxinegé @ ( 15319? ) and to that

solutléhHhueols ROHL3 é4, S(NI)I wetd fdded. . BR-sdlush \(/emstmﬂd'd) at 6@°GRyr 2 h58&he solvent

was e\ggpprat%grmivﬁrzgips gl: e E‘ﬁ‘g &%then uﬁrggct lgyo uto. aieg‘l%’]ﬁﬁ Q-B)L]éi('gbaﬁonary phase:
column’ Fvgaﬁer%S)irgrpétm 5prgﬂ'|)318 T I-‘B%? 1%5‘32@ r(ni;? .Mobilé Iﬁ)rase NaﬁNlFIQ(S 8uffdi‘éd with 0.1
% TF[}HFract;rorg;_cop@nmg 18: pgre cpmpoung weie c(o§1bmf§_|5md fgﬂegfbcg teg to aﬁgbrd the title
compc;'uﬁd M fﬁﬁ)po%ar (ED%) (M-H) +. Exanpl e 48:

ycl o

h h
H NG OB OIS g T O R B g B b 2Bk hs D ey El.53 m,

1H), 12& 15f16(fh ), g%bh}% S %Cb@h@w mlrh()13 37-3.46 (m, 2H), 3. 70 (dd J 15.6, 10.0,
di oxol an

m_no) met h
LKD), 4y 174, IS (L €03 50py 1H .07 4 otk bl b iy 757,38 (o,
L 1 72 (d, J 8.6, 1H), 7.92 (d, J 8.6, 1H), 8.21 (s, 1H), 8.80 (s, 1H
HHD, mc@%(g]ﬁg%’]g(s{lm -7d| éxo | an- Iél) yl mgt hyl ) 2) (2- for n)yl ph( &
MS Byt SAHMAB0! e- 6- car boxyl at e (prepared in anal ogous
fashion to Exanple 4, Step 2, usi ng
2-fornyl phenyl boronic acid) in %}d 05 , re
Examals 9| LeRRabeRr oSG ML PR Sa sl & PO RER A 1 3
a][2,5?ﬂ}an(ﬁHzl)8i’1‘@ﬂl -Birbeylib¥daoxyl ani ne hydrochl ori de (2M
. The reaction was stirred at RT for 2 h,
before the EtOH was reduced in vacuo and the residue
Step 1P ALV SBB A EL e Mo fl S yiRBdyNAY 1 (hydrDyirdislb)RRiks] [phenyl }-1H-indole-
fraction was extracted a second tine wwth Et OAc and
6-carkoxdaigonbi ned or gani cs washed with water and then brine

To a BRI & mdudil RSN 3-8210BMEA- 1@28@401&-2@!@11@@ 2(Xformylphenyl)-1H-indole-

6-carb;;§’r11lgt§/gﬁr:$ft_e%ir) L 0 o\égr% . {o%# xam p%oi E{egél %llnegr%e@ﬁgﬁl%enylgommc acid) in
EtOH20.02M) averogied fyskdud BE1ydnk ofSso@iyal caltexatd ezM (1B.63) fhiloxal BN
hydroisng?%llége )tzggﬁl%qn:cli%ﬁ\&go' eaag&crgargg%x .%ls%t}u? gt ﬁt'[{,f rg;n[x &ﬁf\/)'e the EtOH was
reducd¥in b8cud afidihtl tdsidte purtitioaedyetwedn EtOAc and water. The aqueous fraction was
extrac%dfal(s%;)g%l( ﬁlw_ﬁ :w;xltj‘n #6(5%;8' 31% %ﬁl@ﬁ&t}? or}réggipy vl/z)sﬁe%_\iith water and then brine before
being diiéd vaEINh,8OR filtared andydondeatrat@bin ivicubekfrdthd Titldompbhusd (95 %); MS

~at P . in the reaction vessel was charged with H2
(ES )é(t/n%g(géﬁ_ﬁpressure and the reaction agitated on a Parr

apparatus for 48 h. The reactlon was then filtered

carbodylGhet hef 1 er ed soI ution concentrated in vacuo to
Platlnem&g)%x}dh Qeotd{@' %8%2& 1%39191 AoH VBeAER8) sillifonb? Rrethyl 3-
cyclopdr@X{ 1, Bdi6xol 8r-2- glﬁrreﬂiyy@lﬁ (@G dtoayiznido)mdih @ ) Bk gk Hid-didalededarbox ylate
in AcBle-I (Ef 2)7 %r lilg mosp%ere in the reaction vessel was charged with H; at 50 psi pressure and the

reaction agitated on a Parr apparatus for 48 h. The reaction was then filtered under N, through a plug of
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5 3M aqueous HC (16 eq) was added to a solution of
nmet hyl 2-[2-(am nonet hyl ) phenyl ] - 3-cycl ohexyl -1 -
w@ 1908/0diosxol an- 2-yl met hyl ) - 1H i ndol e- 6- car boxyb@t/eBRws/004127
THE (0.03 M. The reaction Was, heated with stirring
at reflux for 24 h, before bei’ng allowed to cool to
RT, basifi ed W th aqueous NaOH (2N) and extracted
cehte waﬂn% wel \F'l h A%éﬁ%n% thePﬁereg Qdmg)g%gncgﬁtga%ggrg?ﬁ\’&@gole'ﬁfftoredrttex%title

dried over

comlwndddOM’«erﬂtflsaEfédnufzm%MuH)to afford the crude
internmediate as a yellow oil. This oil was 10 taken up
i medi ately in I\/EO—I(OlM 1eq) andthe solutlon

Step cmethil il ¢dydiaheniH 54, A8- 1dg 6 &

M atquoug h&9{16%r) v%?s aera | (I:II]}IIBH% %‘Hg) fl%)(ﬁl){\@Qtﬂﬂ?p%e@’ﬁ?%—wclohexyl-l-

e reac Irr e or a
(1,3 MSOIQUEWIMG'I)W{ addkHicarboxyflats mt THERE.03 IM\)l—KImrwﬂ_d)n was heated with
stlmré%(%t rgffutxs mﬂéqu\égefore 940 g gﬁ( v%l:d to &ﬁlet%(bﬂe{?g?selcg év?th g&‘%IP?SeNdaOH (2N) and
extraoieé mtd\atm@ﬁ(?: tifned)t @hee@lmmméd ogagieswera waghed with watew rine, dried over

N aﬁ@é,g_lgmi&a f%f%%@'%sd/%ﬁlgoqlo ;ve { r 2 e uﬁgrmgg E&é as( %%e%lo% é)xl This oil was
takerauppiadnediaely ioWeSHH (Odl ¥dbed)pnd tleS((hE@ﬂ)acxm‘ﬁzd 391 4 With{placial acetic acid.

Afterds"t%qgﬁoxi &ex}ulnglll!qsél\gBP% (?3 eg t\pag’é){é rdgln(é] gl lrégftbon ftll’l'ed ffiaéfurther 1h. The
reactipinlyes qula:ﬂcba iaddtidnlof satr dgpNyH@@eanﬁremae:d:d rigo E&IAd @8- dbe combined
orgaJuQ e)axlolgérs] %%%aqgasfé %S\Q%hﬁ)glag ggﬁg %Q{g % 8néld|80ve§t1 zTe $O ﬁltJF@g&i'&%c@n&ated in
vacuv aRl&ﬁicamn\/aytﬂadmohfnmqhwtqzmphf (ZCfa%l l\éfrOI'Q/Q § InELNAH,CUk) gave the title

B L

1(2 51 benzod|a200|ne 11- carboxyllc acid Procedure

2t 29 2 P18 ﬁ' myfagctm@;tgo,m,, B 1.5t ep
IT1Ca RP-"HPLC 25 (stationary phase:

d- »_az'aun MS C18, 5 m 19 x 100 mMm

Proc%ﬁpe' Jaﬁ'leﬁ IBS analc%%maé_ljgcﬁ) tQ E&Irﬁﬂ’l@% \S't BIB Pheitt cb und was obtained as a

ctions containin pure conp Were co
pale yeiipw dilrand sekerieri \é@oelbfuahefr @w@ﬁqah@ (ﬂlmt@a}/q) M$ (Efﬁém{a 4t715 M+H)".
conpound as a white powder (27 % over steps 4 and 5).
"H NMR (400 MHz, d6- DI\/ISO+ TFA 300 K) S

j4-cyelohaxyli6-@6 N-gimethylylyev)-50, 7. 8-t@mhydroindol g BE gihazocine-11-

carbggﬂ\ , 1.82-1.84 (m 1H) 192197 (m 3H)

50 (m 1H), 2.77 (s 3.30-3.39 30 (m
Proceslysscagried opyjin ppaiygouLasiEango Eaar(lnw 18 Sjep 73 Posplicgtigmwasihy Re-nrrc
(statlillfgqiplfasél- Lofibhn Watér?XQERﬁK')(prepA'Mg%l@dS unl 5% f‘bO mn:l- Iﬂ/lobx]ca(p};}ase

MeChNAY,0 tmf&g:dwvu@:g) I(ITEAY) Fraquong_ccmamngth? pqn—gompovncnger? c@ybined and
freezgp}xeétb%ff?rﬁ tﬁ}fﬂ(ﬁgsalt‘%f foe%tle éd?pnpoufcl;d #s alwhite ]Jbu/der MSI % E&T)steps 4 and 5).
'H NMR (400 M#red§-DMEST  TFAEI08K) 51H0ply Vel [LED 1213136 chmy 2HD, §58-1.54 (m,
y r | (o)
1H), éﬁ%ﬂ%‘?@é#% 9! zlgg?‘lr’?e{}%lﬂ?:za r?g7 (3D 234259 (0, 16D, 277 (5, 6H), 3.30-3.39
(m, 284 046630,CPCTISBX0@6 /1 HD 4 P238. 95 (60 USI, épl , JiePhiH), 4.35(d, J 15.9,
l.oh o
1H), 11471915‘7“6 B ?1?’% 1%‘3{1%4 i }Ey 367, 2 2D, 48753 G 2, 747,74 (m, 1HD,

rahydroi
7. 82-8’(18I42m5u®97122)di A36cibed.als, (l:H)’ b@(@sa)tndzm(é{l%ﬁ'[ ution of
net hyl
. ] ;
rardfr Y PG ENE Po fu In il BN O AR 478 A fbio
a][2,Blbargodiaza@ne- Brepb@yli¢ acideOH (0. 06 M),
1- met hyl - 1H pyrazol e-4- 5 carbal dehyde (3 eq) was
added and the pH adjusted to pH 4 with acetic acid.
The solution was stirred at RT for 30 m ns before
addition of NaBH3CN (1.5 eq). The reaction was stirred
at RT for 16 h. The .
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reacti on was quenched with saturated aqueous NaHCO3
and extracted with EtQAc (x2). The conbi ned organics
wowsoe/ova@shed with brine, dried (Na2SO4), filtepedGanms/o04127
concentrated in vacuo to give the title conpound as a
viscous oil (quantitative); 98- (ES+) mz 483 (M+H) + 10
Step 2: 14- cycl ohexyl 6 [ (1- et hyl - H-pyrazol 4 | )~
5 2

IZMbs@dodzatd&m@lﬂGlﬂv);xma added to a sol ut| on of net hyI

h
Toaﬁémé&f%aw‘w»%éwf'%&2%&@“{&9%3 Pty -
carboxﬂa&E{ﬁrEﬁﬁd:cE@&ﬂescﬂaedl il Eganfdos8y lSab 8) mrMe@}HZG)]Qb NIY) .16fethyl- FH-pyrazole-4-

carb%hé%r}? 8%) V\V/%ra‘é etp gwﬁd}gbﬁ{a{#gg 8ET 41%19{ ac?tlc Oaézldwé‘he f(hl?tlon was stirred at

RT f@B0Ithih€lskfday adatitepn oRRaBIPICH! (1S emy). i 'ﬂreaea}cnqﬁfw&senrred)dt Rfrfor 16 h. The

rewﬁ&é{% a“%‘%ﬁmé tg‘g“efl g&“ﬁ%"%’#@% d S}%Kfﬁiénnﬂ?—'r ac‘AFc (X??s The combined

orgafiéNet Whehed whiebrel dried NSO dfilwesdend candritiaed iravndud togdzehe title

dried to aff rdt a\/\hlte owder
compopnd;asA YOS &qias{?%?ve s o ﬂ@?w“@r MR (400 M
DVSO- d6 + TFA, 300 K) S 1.11- 15(m 1H), 1.23-1.36

all2. Iﬂknzoam%tnﬁ B8afmlitihid 3. 58- 3, 75 (m 311) 3. 88 (s,

BBr; ﬂ} %.}\ﬂ jro/\ %%Ep()? waszfié‘?ed%o gcglgltr&} é?llt’()ﬁ\l“M lfh’ie%?%é fQ énethjll 1H-

pyraﬂ)l-l-,yl)ixbbhyl] -B,6I128- Etr&i’yd(cmdolb[—@ ]-a)2, ABenzadiazbeing-1 MearbdSkaje in CH,Cl, (0.06
M), afﬂ% Imlxtu e st H%c-ll- %t R{Efé‘%T P{kgyvplla Ilergl w§re rT:mov&:ii1 yr1 saczfﬁ r']l‘cl)lf crude was then

purifiey by p&meStatlonary phase column Waters XTERRA prep. C18, 5 um, 19 x150 mm.

Mobltlee lt)hrageh é&j g& / Mu%lﬂ_%d 1’!1 12'13 Ei‘kgi nﬁr?fgioﬂz%ﬁ%&géﬂé @._Q% go%)@élmd were

comtﬂnedl axréfrbeax yle¢d1y laffor8 ﬂ(elmlte hmwad onyhile-pbidérnnio 7 JRyield (over two steps).

o DS LA B SS90 T BPL P s 1.4

1H),1 155Ll—7i3|1dx3121é} 6.82-384 ctarlkH)xySSat 88 (mr3en.@d2.¢ks(nd éH¢r3L3bé@B8 (m, 1H),

55 FRB 5o 5B D st B Moy 675 B 751 o 20,

7. 64f7aﬂ7|(my\m) g4 (daBBil O&D) BIZ-B392 (.. 2HIF23de) 1iDi MB (BRi¥m/z 469 (M+H)"
stirred at RT for 2 days. The reaction was quenched
wi t h aqueous NaHCO3 and extracted with Et OAc (x2). The
ExarapleiSD nkidcyolobeuyl-6-{ practb g (pyeidin- Svaiethy Daimtikp16thy1é,6,768-i ed
2S [ e vacuo to give
trre@ropiatlo Ll S o Bl AERbb R agd) TOEP el i
(ES) mz 565 (MrH) + 35 WD 2006/ 046030

MZﬂMEﬁE&hydr Oi ndoI o[ 2, 1-

To RGPS AR A Lt 5P G A e
carqu)eflaﬁeo(lpweded s dgbaribest i )Exemldt 8 Step 2) ind2GE 6)(\09t1\’5) tartelpitd glycinate
hydrgeilmla St @ %%q)wégé‘z;@érfon%@%d SR Iﬁf(bA*cS% @ l:c}ée Tkék%l&xok WSis stirred at RT for
2 da)]_s]_ zT.hg ye@{:t@hevas ghendled Mﬁ;taqlh:gxs]lﬁ %@ﬁ }txtqacted w1th EtOAc (x2). The
comﬁfn?d J}%aqxfc?hgsqg) ggrl-e %va;heﬂ w:l't;l%rme'5 drlaﬁ%%gaﬁﬁgﬂs@ar@(c@f&mrated in vacuo to

give the title compound as a viscous oil (quantitative); MS (ES*) m/z 565 (M+H)*
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To a solution of nethyl
6- (2-tert-but oxy-2-oxoethyl)-14-cycl ohexyl -5,6, 7, 8-tet
wo ahvgdicodndol o[ 2,1 10 a] [ 2, 5] benzodi azoci ne- 1 PCT/GB2005/004127
l-carboxylate in a 1:1 m xture DCM H20 (0.05 M was
added a |l arge excess (> 1006éq) of TFA and the
solution heated for 4 h at 45 C. The volatiles were

then renoved in vacuo and the crude product was used
Step 2:pneghybO-flatert-batosyy 2 gicg weloReayl-51. 8-tetrabudrein 2 1-

alf2.5 Betbdi ogm f’]ccﬁr%_ ate Step 4: mE‘thyl 14-c cIy
ohexy pvridin-3-yl nethyl )am nol-2-oxoeth

Dimeghoky gpe@l ¢Epg)te_‘pgon and ring closure to the cyclic amine was performed in directly analogous

fasmsn% l;,@bx)q{ &5{{@?' %%,Z%%mﬁl]e%a, &IP87 A0 A2 Q6L Orphlad MLRE% vz 503

a So

‘(N“4P14 cyclohexyl-l1-(nethoxycarbony|)-7,8-dihydroindolo[

2,1-a][2, 5] benzodi azoci n- 6(5FD yl]Jacetic acid in DCM

(0.05 M, 3.5 eq of DIPEA 5 eq of HATU and 1. 5 eq
Step Bifl I44cyetonbwyl-1 1 (meghopyadibe ’shl', Aot fZel -k arddid
lhwkﬂ%dﬂ)“L”e was stirred overn|ght at RT. The solutlon

was portioned between DCM and brine. The aqueous
To a sphaion ofaethyl @-(@art-bierec-gioethy DO Y dabieryd S, Ghet tetrakydrg@ndolo[2,1-

al[2, ﬁ&%@édﬂﬁgcu%r %%i’b%§yﬂatg &lla fi'i &ﬁﬂux@‘!ﬁfM/% 5 \vList ﬁlﬁgdja Q@g excess (>

concentrated I n vacuo. crud MBS USG |n t

100 eq) af i anth atsolpiont lisated fru Hiio €3G v VNIl theh zenB54d in vacuo and

the c&&é’fﬁ?'lsdbct @Is%Qedfln tt{é%mélep Jw‘hhsut%rbﬁer purification; MS (ES*) m/z 447 (M+H)".
ohexyl - 6- (2-fmet hyl (pvridin-3
| met hyl )am nol ethyl|-5.6,7,8-t et rahydroindolo/2.1- a

SteDJ L?ethvﬁﬂ«z g@m&dﬂ@@mm:(;&zmy DR WY B RSP -dReyiFSleUt - 0N

dif diig)- 3-yl met hyl ) ami no] - 2
Toa soﬂ?ﬁ%ﬁbh{ﬁh Lyéoh@xﬁ 18- (mEt?nB)[y@mrS yglm&hﬁirgmdolo'_ﬁ E]l- 6[2 S%benzodlazocm-

[ 2, 5] benzodi azoci ne-1 1 -carboxylate in
6(SHRyifacHis acid ipBCM{0.05 M) 3.3 69 at PIBRA] h3 wa-mHARY it g0 ot inethyl 1
pyridfd- thle@ﬁ‘nam widrd £dd8flarfME! Rix B walstiRdd ovEREehe & Rit. I B8R s¥¥BGon was
careful | uenched by adding 1.25 N HCL in MeOH until
portiqaeq %%tw%i?&#g andshiingi dlrquanye phashwaseextyacied avihd eV dicpband the

combfied ol2ini®Qhdni dfiBd b4 NRISK, UliRreld Qn(ﬂéo\‘n%%ﬁted MBckd. € crude was used in the
residue was used directly in the next step; M5 (ES)

next s,tﬁpzwnhggt gxghp( W*fbcqllon%[gE ) m/z 551 (M+H)*.
14- cycl ohexyl -6-12-finethyl (pyridin-3- |~yl )amno
ethylll-5 Q l? 8- tetrahydr0|ndolo[2 1’ma112

4. 8st¢trghvdroindolof2, 1-

alf2, mérﬁwmzocme II carboxvlate

14- c ohe ridin-3-ylmethyl)am ng]e
Toa EH%HUP rBet )ié4§)5clohexylrg? 2- [mefhy}(pyrldm—S-ylmethyl)ammo? 2- oxoethyl} -5,6,7,8-

tetrahmbrnammdncu] quiea{;oalalo@le[ ﬂré}ﬂéﬁﬂﬂ@ e mma) oveviy, BHg Metmm leq, 2 M

am MeOH: THF
501““3“ I\ iﬂiﬁ’ a?/\%iéé‘y a e“'&‘““%%ass?ﬂ{‘ ‘?"B’f‘i“%%‘ Pﬁe ﬁhéd‘”&‘t‘o“é’@s garefully
quendfh@cr bﬁadh;élg The N/IQtthHh MeBH l\fﬁ@l'l Sffeg%a&ﬂéeadusﬁddgﬂ ThMﬁﬁ@@olzﬁﬂk&i were driven
crude. was then i fi aut onat e RP- HPL

off by( [gill tlaﬁfallz(gyreptﬂ ggféesspg"; Jagpse 6)6%011 8 ME§epext step; MS (ES") m/z
537(NPTY* GB2005/ 004127  -62 XTERRA prep. Cl18, 5 um 19 x

100 mm Mobil e phase: MeCN H20 buffered with 0.1 %

TFA). Fractions containing the pure conpound were
Step CC(Jmtzd&ﬂdx@-ridZf[ﬁzaﬁﬂ@)ﬁﬂfh%lmahﬂhfn%@tﬁvWGS &.7.8Y@rdnodvoRus16)2, 1 -

5 1 @6 |? t hr. ee. teps). '"H NWR (400 MHz,

4 1.10-1.20 (m 1H), 1.25-1.40
To a dohdtioR bf) metHyl 50»6)1::1(@@)()(1#‘6]- 29 mikty}(pykid@03-Hmébhy Dimind)edhyl }-5,6,7,8-

tetl‘ahiﬁ)}tndé. [gg-aé @5]1??;2({(11&%9%}6}:@;@%}0&% ng_w{xtulgf %fd\_%%?lgg g{%}(ﬁl 1;0.05 M), 10

eqof DN NaO‘H l‘ﬂ.'ﬂ_re (anedZHne sofutidd wés Bedted ﬁn 60FH)for 3h.8lhedoBifllef Wbre evaporated in

vacuongﬁ ’theff_nbde w?s ggn éunéig& F?%uqrﬁ?ed pfe {-lgﬂ% jstg?o&ary fEﬁse cofumn Waters
7.95-8.00 (m 1H), 8.19 (s, 1H), 8.40-8.50 (m 1H),
8.85-8.92 (m 1H), 8.94 (s, 1H); M5 (ES+) mz 523
(M+H) +.
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10 Exanpl e 51:
13- cycl ohexyl -5-[ 2- (di net hyl am no)ethyl]-4,5, 6, 7-

w0 edosakspelr of uro[ 3', 2" : 6, 7] [ 1, 4] di azoci no[ 1, 8- apdTidBR@®s5/004127
O-carboxylic acid Step 1: nethyl
1-(2-tert-butoxy-2-oxoeth |y-623-cycl ohexyl - 2-( 3-
ornyl-2-furyl)-1 Hindole-6-carbo |late To a solution

f t hyl
XTEgRﬁran‘?ﬁa\élls (2t 4P x-169 mex Ylopilophaes: ML ytfietsH et 0-1BTFA).
rac 1 lC ;) e T (o) e ltie ¢ und i
F {Ekg@k&ﬂﬁn ﬁgfhb?zsaé o s?uﬂvl(e%xgﬁgm(ag_rgi %fesﬁmgg Redk, H(}h title compound i
10 %[qgcgég@gregge@a 2 M aqueous soI ution),
'H Nﬁfni bﬁMﬁ#b@ﬁro?a 0['1191{"360 iﬂs@ ﬁ?l(ﬁ?i}gﬁggf%ﬁp n 24, 1,50-160 (m,

bi s(triphénylp osp I ne) pa
1H), é@) 1. WN@ Plx 1.80-¢- 904, HBat-2M2. ai (m, SEDLROKFDH65 @0 1H). 17 (88H), 3.40-3.55

)1 £y ?@%Gﬁ 5 %Jle(étz WL e‘i'H?Qlﬁioa*br‘b 6&?@%}”7?9755 Gp 1HD, 7.60-

cooled to a fon’o
7.70 por2bhi 1:7‘%1@1 6841111'1@ 7r"é9a1:85@n IHM 9Bl S dtpd.954r00dm, 1H) 8.19 (s, 1H),
1 fil [ C cool ed
4
: OégPé T 55-8bp b R o M e BRSNS 570
boronic acid. After heating for a further 30 mns, the

J Wﬁﬂ flltered andthe
Exalﬁl(ﬁgt‘g ? al? (IreL yé‘?ﬁlﬁ LS &Ef'%%mo)éfﬁ%ﬁ%’?gam c phase was
tetrafyydrqbiroldi,3' Fﬁﬂﬂ@]élﬁ@cmo[leﬂia](ndakmrmm zridei ng

filtered and concentrated in vacuo. The crude was
pur|f| ed by flash chromat ograph]y (10 - 20 % Et CAc/ PE)
4 X v ) kah i ' IH-dgBple-6-carboxylate

Toa gcﬁ%@n othglﬁﬁbl()% H)(’Z-‘terf"gtﬁ)gyhﬂtfhyl)%scyét)ﬁerlle %Bﬂg)él-carboxylate

1-(2-tert t -2-
(preppig @%degér@ﬁéagég(;xmh lfétgm Uiz dioganaé®- 4 Ma wianasided NgiOO; (5 eq, 2 M aqueous
solutff), BRbE irhh )2 bo?ontcl%iﬂl(i-zl 1q)|ﬂh!i Big@lllﬁleﬁyl%Eﬁ%)daﬁao%n@(ﬂ}—glchlonde 0.2

| ut
cq). Toqpboe 1o aei6R o oOnging acuighepcan abytestaua Bricypdy¥-he reacion
cooled 'sflghrt])j |td aliblt daBeienh 6r Lrurtked Qq éﬁ’ﬂo%n@c dckl. -ﬁlﬂgre(aguoqavaMhen glgated for a

ﬂ N, N-di net hyl et hane di am ne were
furtherifeh a5 reflyy (gaivdhe estipHves %Plle‘ﬁ sligbtly FOCallamadqurﬁé a further 0.5 eq of

bororfi®4cid. | Afer Weuing tdr b Figthe30 tihs, iR reaktibh REf Ab&eLBIBY to RT, ﬁltered and the
concentrated rn vacuo. The 30 residue was taken in

filtratgdiyieq Wity Fcy The grgant Rligsqvasorpshet vgtheddOind kg 9 Quklegore being

ﬁlter@dﬂ@ dorBifirated 8 vd¥lex t THeR it Whd SifRd bfaﬁasﬁl‘eﬁro;n@to@r hEJk lgO 20 %
action was quenched with saturated aqueous

BIOAGIHD inafiout b e QOmRPRs2s i PhCRIOAMS B MeAfisi D', 488 (M+Na)”.
organi c phases were washed with brine before being
f| I ter ed and concent rated in vacuo
y eHt-Duiaxy-2-oxecthy e 3~y i : . eathylaminolet vl} amino lmethyl)-
_meBIHE&b)e 6- EdrBox5!Zz& (MrH) +. 35 V\D 2006/ 046030
/GB 005/.004127 -63 , )
Toay 1tioh of BRaRy TG éefEE“t?’d‘%r@t%@V%ﬁfCMdy'&XMw “§3-fgrayl - fyryh)- 11-ipdole-6-.

carboxillaia ﬁxﬂh&E (OJf&MD 10fec§0f N, N- dlmethylethane 1,2-diamine were added and the pH adjusted
% %Ilnd | e-10- car boxyl ate To a

top o\iv z}csthc a(g ﬁ Ptlon as stirred at RT for 1 h before being concentrated in vacuo. The

residuk-wag tdkex ip i MEDTY tosi @aR08 M IsdlutbonC M QR XMBHAN Werefadded and the

““““%‘?ﬁ"ﬁifsﬂ gﬁ@ﬁ AP nDYeTERCHOR yassuprshed vih sanyratestacucays NaRB@xgnd extracted
(twicd)atith HIOAECHPEEohBed drgdnic fHAsdddveld wasB& vaidltiR the béfor_EH_)émé 8fed over

NaS@%’ re%r% 16 h a further 80he of TFA wer e, adde
2SR Flprehand fopiraiated ip vaqupIq gy chef %Pgur&faseﬁﬁcquéa%fquaw MS (ES")
m/z 538 M+H)2 showed conpl ete renoval of the "Butyl ester.
The volatiles were renoved in vacuo adding Et20to
ai d evaporation of residual TFA. The residue was taken
up in CH2C12 to give a 0.08 M solution. 3.5 eq of
I Pr2NEt and 3.5 eq of HATU were added and the m xture
stirred at RT for 16 h. The reaction was quenched
Wi th saturated agueous NaHCO3 and extracted (tw ce)
with Et OAc. The 10 conbi ned organi c phases were washed
with HCl (1N), aqueous NaHCC3 and brine before being
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over Na2SO4, filtered and concentrated in vacuo to
give the title conpound as a viscous oil (quant); M

w@ Ebép4qoBe 464 (MHH) +. Step 4: net hyl PCT/GB2005/004127
13-cycl ohexyl -5-[2-(di nethylam no )ethyl | -4.5.6,
7-tetrahydrofurof3 , 2' 15-6-7111.4 1 diazocinof |
8-a 1 indol e 10 car boxyl ate To a solution of nmet hyl

13- cycl ohex met hyl anmi nqg) et hy é 0-4,5,6,7
Step 3%@%& &qwlo exyL,S, 2( zmethvlammo)ethyl] 6-0x0-4.5, 7tetr ydrofuro

[3'2 [6’571/1241d@zo7c}r{0111, ﬁhﬂﬁaweom ébodéo_l;zz&ea] i nd0|26M10 lcar bOXlea}:)e
SO 1 N

Toa %?té’naéa’é‘&ﬂaln@ trfy Butﬁw% 9%@%153 f‘szHOPwW B Rr(dimggthy) 1
annnJ)@@yﬁgﬁlH& pnmymsfugaqtﬂi kdb-600deyaR1Re ibwH, AoN: 1;(02& IM was added

MeOH until effervescence subsided. Then t

TEA (301 eql- | s Toier Y49 Q5 F AT AatoD e hes S RPUITELG gnalysis of

the réﬁEﬂUﬂQﬁﬁture-gH&N&irc'éﬁllﬁlefe@&hwﬁof\’tﬁegﬁUtsj%ited| T&%laﬁleh WefeR&@noved in vacuo
next step; M5 (ES+) mlz 450 (M

addlngﬁtwelatslr?éwraﬂsn ebresidtfabbE dy yT%ﬁﬁ’i:%ﬁeé‘faﬁ %krm ‘ZP ig G3LGL fogiye 0.08 M

solutfai I8 .8 t4 bOPANELand 8,564 fol HATY Wt &dd8@hid tBe mixture stirred at RT for 16 h. The
al i ndol'e-10-carboxylic acid _To a sol ution of

ne
reactipn wag, giepeiies yith satpraled aquseisiNAESHs Ao etrsteq (twic) vethﬁtééf r Bhe
combinéd roﬁgah% quﬁes, Were @asﬂ:d ¥Bh HCI (1N), aqueous NaHCO; and brine before being dried
1, 4] di azoci no[ 1, 8-a] i ndol e- 10- carboxylate in MeOH

over @S pr:red qug Cé)acqnmat Myacuedo giye g titlg FRrmpoypd Asiagiscoyspdl (quant); MS
(ESYShA B6eQ1at)*.70 C for 6 h. The reaction was acidified to

pH 2 wth HCl and the sol vent was evaporated in

vacuo. The crude was then purified by prep RP-HPLC
Step 4:Sheahyl Qﬁ&chbh%ﬂS»ﬁfZ-(Métwmiﬂlﬁ)kzﬁvl$4mhvﬂfoﬁﬁo[3@8, 5

19 xlO Iileb ase: McCN H20 buffered with

6.7 L3 F 120 ai ning the pure conpound
To a Veiiton @ﬁﬂf@ﬂhyleld o@ﬂdhefxpleﬁKﬁ(ddﬂdtl@ﬂhrﬁlﬂo)&ﬁﬂpls@xé-h6 6I7l-tbtlrzehydrofuro

i SR oo A P B et S K ot

THF)lwetdaddeBand(thd miXtdre wis sﬁﬁ‘cdatﬁﬁ’ for? h.7Flle soRutiSBwhsScareitly,quenched by

addin%ijDQZJS I\il—]%gmgﬁ]%& (’]'f;ﬁil eg"ﬂgfgscgricg g@%ﬁ%&% th% iy@l%ti]gs' \éé'e %énven off by boiling
he mbithre to/dryiks{. dThe rulle ésidddiyas ubeBdireCully indhethedt, stepHHS (ES*P bz 450 M+H)*.

(s, 1H), 8.20 (s, 1H);: MS (ES+) mlz 436 (MH)+. 35

Exanpl e 52:
Step 3.513cyelblRARAXOYN2-(Binfethylathinopd VY- 056, 0dtaihbarbfurol 3'3% 67 B 1 4 1dBazBcinof 18-
eItra dr,0- SH-i ndol o[ 2, 1-

azoni ne-12-carboxylic acid WO

Toa ﬁﬂhﬁlﬁ)h 04 mexBOL lB@él%Zﬂ%(ﬂﬂMlamﬁ@etBylw 5.b;7-tetrahydrofuro[3',2":6,7]

C ex a
P TR, A T R
was sltl'rradéitﬂb °Qifdr)o hneldhe geclchinl Was addified totgHohwoli HEk4nd e solvent was evaporated
in va«iuor é[g%l (r:rlexg’ Célsci%c hgl%rgl d bd prep %&Eggiﬁag%é%gé l c? Ec):lge)rl]unm Waters XTERRA
prep. € @yreurs, 181x1§0 mmaMobitd ghasee Me¢N/HOrtaibered 8:itb 811 150X YA n Feictions
conta#ng?gqgf'::%{(rg crchzmepr'\énlg,(? erB%(I)qrﬁbﬁ%e(r% ggéa It]rgezg %rlecpt\l\%?ﬁ_rd %wsttt])e cor%éoun as a brown
powdadided% gielll (bYee twa si¢psr-e stirred at RT for 2 h. DVF was

' NERUEMR S5t SRl St B P LESTR Bl . o

2.91-2 08 (m hiE) 1 850- 84 o, eHmen&@gg T (kg AHY, a2 8Q6)(m, TH), 4.83-642 anbH), 6.89 (s,

. {SE GR4Ey, DYERPY Rl BB 1 s ETRRE8 oo

(MH—l)+ mz 410 (MH)+. 10 Step 2: net hyl

ohexyl -1 - (.3- met hoxy- 3- 0
Brangil? 65 I3 ey G 2 G el R gt P b a2 1
a][2,4]BerlVodiatdiineon2-darbdrekeaab) was added dropwi se to a
solution of 3-
[ 2- br onp- 3- cycl ohexyl - 6- ( met hoxycar bonyl ) - 1H i ndol - 1-y
| ] propanoic acid in a m xture toluene: MeCH

alindole
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(7:3; 0.2 M and the solution stirred at RT for 1 h.

Excess trinethylsilyl diazonethane was quenched wth
wa@eebhe0aci d and then the sol uti on was concentPcl/6B2G08004127

vacuo. The crude was purified by flash 15

chr omat ogr aphy (Bi ot age carttftdge Si 40S, 1:9 Et OAc/ PE)

to afford the title conmpound (63 %over two steps);

I\/B ES+) mz 422 (MtH)+, m z 424 Step. 3:
Ste 7brom0 3-cyclohexyl-6-( methoxvcarbonvl )-1H- zndol yl |propanoic acid

NaH 8. .wi l60 i aiyersZon(ir rhRFAMYIRNE BYdedl tola {oRnidR bR MyI3- &mampclohexyl-
H i ndol e- 6- carboxyl ate._ To a sol ution of

net
1H- "210 Qrrsloxyiirdpreprasdas dpscvéedﬁ%m%y) %%%ﬁwwmemlly?/w@lable methyl
mdoll:% cﬁrb@@ﬁa@m |DMF3(O| M) 20 ekl sems@aﬂo%a& M atvpelr f%r aedegen 3-

M aqueous sol ution)

brom@gop%pwplgﬁéﬁﬁq))vba@ Ia@,cﬁ:p andythe pixdwrg stgreg aé&T (gepr h DMF was concentrated in
vacu® hlﬁi(thé feRBRDIteR R FPBOAR) TREbLAGH ;umel du)s vl lvathi 1€ HCT RV then brine

re was heated at reflux for . The reaction
beforﬁ]bszlf*& firied (8250 filigredang the SP'I’{%“tPY*}PPF%?@é" tickert i tiffecpmpound was used

cruddih @RGext ki, PISYBE') G/ U0B 3101+ WitSm/ \Wae MdM t h brine and
dried (Na SO4) before being filtered and concentr at ed

in vacuo. The crude was purified by flash

Step 81V IRTAL BEFRD Yy (IR - YL e by I- 548 rophL wmaiaze% E& [akeE)
to afford the title compound 25 (40 ¢ z
1.6 eq a@TPm;myLﬁllylgfaéqu ang-(4 lution in hexanes) was ad ded ropwxse to a solution of 3-

[2- br&n&B Q'y@bl&&y% Qne(tt?oxf{&afb%n&lsinmdw h iTpropardtchidli RNt R kne: MeOH
(7:3; ﬁ%&%mﬁmsow Sioh & 1e i Bokxqess timgthylsilyl disgpmithagn wag quenched

with ﬁﬁéhhé{dld and then the solution was concentrated in vacuo. The crude was purified by flash

chrorwt? Cl 9 ?ﬁl&ég%caé& é@a @éﬁ 65%%3%@?)&0 &Ed(ﬂ%;htgl)é)@r%pgu)r(lcoi (63o‘£ over two

steps)\M$ dismetbyietvnang i 244vam)ne (10 eq) was added and
the pH adjusted to pH=6 with HOAc. The sol uti on was
stirred at RT for 1 h, before the THE was concentr at ed

Step B.nmatidg aeymxylizhe erﬁﬁJpﬂA;lﬁl 1B @1RiHoRy-B-BxIREIN)- THROInHIE 6-carboxylate

Toa e REme iy o At ey B CRTethya R ket syt in

dioxaiie XL L5 l) wers adtiet NagDW6 t4) 2B GfRous EBRGH) RO ECONTDESfrylBényl)boronic

o S DB S P S e S g s or

1 h. Tie reatio®mixiire whs ﬁlkeeedomﬁma lﬂinehte/mmtddsﬁdx ElGAe I Tigkorgdnicd ph@se was

washa%ﬂtlé%%glgg el\;rge&ifgsgb“ g% rglgé{ltered ar-'l-d cc}{l\gn%rggg /moxﬂzgtg)os the crude was

purifisd b flasyichiohmatoglapid- (Bibtdgk tater{dde AR 5MYy 1 :0 B OAY/BE Yty hifarditizaltieicompound
e = (,met hoxycar bonyl ) -1 H indol -1-yl |
(40 Wsrlgﬂé éﬁ?’h Whas! éM% : _

P n0| C ‘acl hi um hydr oxi de nonohydrate (1 eq)

was added to a solution of nethyl

gﬂm&m@mm&d_mdole 6-carboxylate in a 5 mxture

Toa EOIU“PE%P?%%&‘S% -C Qlo%ex'vk 2 (2 H)gﬂipaﬁ(e W?/u]{)ef (% l{q%g 3 ox%pr?wé)ofH indole-6-

carbosyihw@nTHEabpM),aN Eeﬂlmﬂhﬂabm 1,2Hdiemine §10ckq wewsldedbemiti @ pH adjusted to
_ 2 a h ol d re

pH= t[l{gér)gg enslo stllallrrgq tIﬁT:::\:t%rc glﬁpbgﬁ)ﬁed&l? Sg% 0yéas r?rééajn vacuo and

the remdze BRG L(pMi-M)SQH Stoelp: @thmhd’pplqhon (0.1 M) NaBH;CN (2 eq) was added and the

rnixtuil‘(t5 %ﬁégl {,l%f é{e&&tkggﬁ( rg#cg’grag&}[%glvgg&ﬁﬁeqwilh_lgt(_)g%:(.o'i‘l% ozga%icgphase was

washeqd Yigh Balile@#o6l), A0 nndbrint2 Thaergongy/pratewabalriad 6L3D4).ditefl and

conc%'g[at% yv%h%h %%]ht'rl] 0 oLf&)ﬁ\grfd] vglarsn u?{:o as cru e 1|n thennext ﬁtﬁp’ %/IS (ES™) m/z 520
(M+R)ivet hoxycar bonyl ) - 1H i ndol - 1-y| ] pr opanoi ¢ acid in DCM
(0.01 M, 3.5 eq of DDPEA and 1.5 eq of HATU were
added and the m xture was stirred at RT for 4 h. The
solution was diluted with Et OAc and
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HC1(1 N), the aqueous phase was re-extracted with

Et OAc (twi ce) and the conbi ned organics then 15 washed
wowdok/obosme, dried over Na2SO4, filtered and PCT/GB2005/004127

concentrated in vacuo. The crude was used in the next

step without further purific&ion; M5 (ES) nfz 488

(MtH) +. Step 7:

15 cycl ohex I-6 2 dInEth | am no) et hy 7-0
jy ( ) hvl]am)molmethvl)l?henvll 0- (meihoxycarbonvl )-1H-

,mwﬁﬂggnﬁﬁhgeggglazonlne 12- carboxyllc acid 20 To a
sol utian of

Lichiy e G BRVASEAL 6L gt @ibsrluNien ooty pydohgrod 22412

(dlmetﬁﬁirﬁlﬂéwmpl%ﬁﬁb methyl)phenyl]-1-(3-methoxy-3-oxopropyl)-1H-indole- 6-carboxylate ina
i ndol o[ 2 genzo di azoni ne-12- carboxyl ate in

mixtyre) TH: @3 tahy uixtufg SEEPY tiRdnfor hb pEgreacien BesqtgRafed with 1 N

HCI s eheS@lvid cOdpofikddlif Sftudtt THR Fedidiie wab whIhBS with h,e nﬁﬂhx\'iﬁmnount of Et,0
was evaporated in vacuo, The crude was then pur

and thg soligl f“é‘r‘i‘ﬂ? faleproshte pbtaip thepitle corapoypd Gtk )y MorEsS e W%WLGM#H)
Wat ers XTERRA prep. C18, 5 um 19 x 100 mm Mbobile
X MGWWObeHEthhO}ﬂWWA.}%%Hom

all2, 6}[},@,@3ga§hin@dzk9rba}yt@gd the t|t| e conpound (15 % over

ree St?f & O d6+TFA, 300 K) S
To a %)llf@n ff Qf—é %)‘fﬁlohg}pﬂ 2 [2_|_( %(dimstgylerﬁﬂno)fmyl]ar&ln%}gneéhyi)pleqwl] -6-
(metlﬁk%arbof@lﬁ@Han@Ql-(ym)roﬂdﬂoiéaﬁiﬁhrﬁbbw ©los oy & e@&f BWBR and 1.5 eq of

HAT%gﬁerg adgeq)@délg%xtug:? waf|§|51rred3at % f%r tgl}s ”Jg}msolgi_ﬁn waé d&e&ech&% EtOAc and
HCI ((1 TN) tl;é‘hqueélusii)ﬁasé waOre(eiiractdd)witldEtOAc ‘Gtw_f&) (dm]thejdd}nbm'éd 343anics then

washe/i %éh éram (%peg oyer I\%F%d dﬁylteg:fl ata% conjg%ragfd zrﬁ_\f_al’:uo gl%f%ru(l% W'Z;Q used in the next
step witfout f3BheB pBrificatisn; MS (EBY) m/ABsEMD*.s, 1H); M5 (ES+) miz

474 (MrH)+. No Exanples 53 to 66 Exanple 67:

14- cycl ohexyl - 6] 2- (di net hyl ami no) et hyl ] - N- (nor phol i n-4
Step ZMISstbibianyll 6} 25 dinethy Bmindethyl]-7-0x0-6,7.8,9-tetrahydro-5H-indolo[2, 1 -

5 et r ah dro[ oo|0‘2 1-a][ 2, 5] benzodi azoci ne-11- car boxam

LR QPP OBBE S ATTSI P84 GB2005/ 004127 -66- Step 1 :
To a solutioh of ineryl4 5&y&16mgim ne(dfﬁmtglamﬁd;éthyameio-ﬁmwhe&ahpﬁo SH-

mdolé[héq%%pilf% a%%rgne- w-dgfbé)a}?lqtf 111]8%1%165 @%d gﬁﬁn ?ﬂlg' solutlon in DCM)

were Ydiledt Theessluien girfed AUREfbr ROmuRC The solveat waevaporatcdak edutl PThe crude

was i ol gr P BURS Gl Bt Bt Bk prep 1.

um, 1Bix| 108 medl Mobile Phas® MEIN/HQ Brdferad WAEIIQJD%t'RFAgJ Practidne cdntdidigg the pure
compi%lnpvs)el%? g(i‘l b:l'r?eldo/%c% gelz\f/:?e (gl'l % %1 f?grg the ??le «(.omp'zﬂmd (1§t7€gver three steps).

'H NMRI(h(HﬁMHZ,(IDMSOh@JrTHA 49@/Km|1 ﬂonytls)(m&}ﬁ 1.45-1.85 (m, 1H), 1.63-2.1 (m, 6H),

2.30%2@&%%@%%@2 gés‘%ﬁr_g%éi@&gﬁﬁeagﬁ%go (s, 6H), 2.70-2.77 (m, 1H), 2.80-3.00 (m, 1H),

3.00-1.20 @arlbi)3/201314 oyrs BHR @09 k- 0-(ni2 1K) 4 3e 4159 lammnd.s)-evtigh,] 1), 5.10-

5.20 @, 1Sy iS85 R ROt T AT 6 7 8¢ 1PeTS o b1 10

8.91 (or ri, he 6p(biog] LY, MBEST)irbed74 (M+EByanpl e 20, Step 5,
iterative freeze drying in the presence of aqueous
HC) in DCM (0.06 M was added norphol i ne-4-

No Egamjplentdiodé (1.5 eq), EDCI (1.5 eq) and DVAP (1.5 eq).
The solution was stirred at RT overnight. The solvent
was evaporated in vacuo and the crude was purified by

Exangilé mueﬁclmx}\ﬁ[ﬁalﬁetﬁlslaﬁﬁﬁtﬂfthyWN-(ﬁfb&ﬁlﬁlllnm&luﬂfbntﬁUSB-
C18, 300,.nm Mbbil e phase:
‘etramﬁa‘éﬁ Eﬂ‘z‘i‘ga?ﬁ?'f‘ﬁ 1% cigi‘%‘al"\t‘ﬂj’ Fractions

cont ai ni ng the pure conpound were conbi ned and freeze
dried to afford the title conpound as a white powder

(31 % .




10

15

20

25

'H NMR (400 MHz, DVBO-d6+ TFA, 330 K) b 1.11-1.17 (m
1H, 1.29-1.35 (m 2H), 1.58-1.67 (m 1H), 1.70-1.84
W@ 2006846030 1. 85-1.98 (m 4H), 2.61-2.67 (m 1HPCRG83005/004127

(s, 6H), 3.35-3.38 (m 5H), 3.50-3.68 (m 10H),
3.75-3.82 (m 1H), 4.33 (d, -$614.0, 1H), 4.71 (dd, J
16.4, 4.4, 1H), 7.48-7.50 (m 1H), 7.63-7.65 20 (m
2H), 7.73 (d, J 8.4, 1H), 7.82-7.84 (m 1H), 7.92 (d,

Step]] Borpholibketd-subordmides, 1H), 11.59 (brs lH) M5 (ESt)

Toa %c&%lon |0€' ggr'\p/ﬁcg%n ﬂ.l aegrlg %@W% nt al 0l %JdI?IfOSflutlon was

heated de mQCC okr:&mght- G“heredlkmd:s-ﬂermemoﬁedﬁn 74080 ttieet neadiw:dﬂ(an npl ol BDAc and the

orgar Ty Sy TR NG G e At PRV e Spf Ry ered and
concdﬁ[rﬂbd]dOhﬂ{oZo give thd Hitle admyjondb(10 &) zMSi(BSD 677 (MLH)*
-carboxylic acid 103
14- cycl ohexyl - 6-[ 2- (di net hyl am no) et hyl ] - 3- met hoxy-7-0
Step Xd45‘y¢ﬁo%xﬁ-6[ﬂ(91@nethvﬁirﬁzﬂhethvl [-N-(morpholin-4-ylsulfonyl)-5,6,7.8-
d&pin 2 } 2 5 ben%96a2300|ne 11- car box

cine- oxamide

tetra

To 1 1léhrtﬁby911mhﬁx(wexﬁ-6E[3-<ﬁld1eﬂf@tahydoamdﬁ@)]w,@p,ylte]traﬁydaoﬁﬁdcﬁo-@,, iz,

- 474 tetrah . . o
a][z'ﬁ?ecS‘F‘%?éa&P%‘f‘%j“f‘} dirplories Yem Susarass Storhibe Rrpdveh Agserker inExpaplg 20. Step S,
by 1teizﬁ15e freeze drying in the presence of aqueous HCI) in DCM (0.06 M) was added morpholine-4-

sulfo ey (ﬁ l.oh eﬁ}SCI Z 1. 50 eq? and IS&AEBI (?grea)d L[lﬁe sola/tlo%twq stZrI‘e%’a?R’F ’o?e_might. The
solveﬁkr VoHs Eﬁkpbra{ea irlvaagd ihd Shdredeodhis padread e adidmeatad RPMS$-HPLAdtdionary

10 .
phase] Pl FARES ISy 2150 P 3 95 SRy Mebie g Mo buffered
with @0% THEA! Faddtions containing the pure compound were combined and freeze dried to afford the
dr oi ngol o[VE., 1- ‘?J LZ ?]Vt;enzodi azoci ne-11-carbox lic acid
title coprpound as a white po der (3

'H Nlﬂm (@omMHB Mo & + 2FAJFRLINNE Bni-no) @, hw, 11-28- 10956(1115216) Y ,5&1 67 (m,
1), 1 t etrah droi ndol Ok@) 2 l55](l:>renzod| aZOCJa
Z%F 665&9421?‘8 LErdde 2 @/6(3&;6?7591 P &5068). 8358 (m %ﬁ) 3.50-3.68

(m, 181983.75-3.82 (m, 1H), 4.33 (d, J 14.0, 1H), 4.71 (dd, J 16.4, 4 4, 1H), 7.48-7.50 (m, 1H), 7.63-7.65

- - i -4- -7- - 7
(m, 21}1)4 ZC %cli,flg?tf l , 9.8&17 8ﬁrtnh}'1|{)?'7 Bze Edl (Jj '82 lH)yS %1 (7s 10})1(),0115.596(brs: 18H); MS

(ESHG/os9aa+e)2, 1- a] [ 2, 5] benzodi azoci ne- 11-car boxylic acid
14- cycl ohexyl - N-[ (di net hyl am no) sul fony |]
- 7- 0X0-6-(2-piperidin- | 109
The fyllBikpthhlesoftain, flrtHeg txaaipyedr oi ndol of 2, 1-a] [ 2, 5] benzodi az
oci ne-11- 606 carboxam de
14- cycl ohexyl - 6-[ 2- (di net hyl ari no) et hyl ] - N-[ (di net hyl a
Tablé no) sul fony |] 110
7-0X0-5, 6, 7, 8-tetrahydroi ndol o] 2, 1-a] [ 2, 5] benzodi azoci

ne-11- 566 carboxam de 111 s
Exampleqoe | opent yI - 6- [ 2- (di et hyN8Si no) et hyl | - 7- oxo- 5, 6, 7 ™z (ES)

8- 446 14 Rldhekyl-6-methyl-7-0x0-5,6,7,8-tetrahydroindolo[2,1-
dPbi ndoLpt. z]bgnzaal[m%c&hejamgi,{yﬁg@@d ne- 11- car boxylic acid 403

112 151Gy @% XM13=mRethaky [EhERY TV @5 4103 ﬁitngwdfomdolo 2,1-
110%- ox¢aflp, ]b@nz dibRERBNYLhBbYii 490 [ 3’ 6, 7]11,4] 433
01|0§;1200| 9L JoiSHe -6 P @ntetly RSy ao - %thhé‘iE? ’Poxo 5,6,7,8- 490
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid '
104 14-cyclohexyl-6-[3-(dimethylamino)propyl]-7-0x0-5,6,7,8- 474
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid
105 14-cyclohexyl-7-ox0-6-(2-piperidin-1-ylethyl)-S,6,7,8- 500
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid
106 14-cyclohexyl-6-(2-morpholin-4-ylethyl)-7-oxo-5,6,7,8—_ 502
tetrahydroindolo[2,1-a][2,5]benzodiazocine-1 1-carboxylic acid
107 14-cyclohexyl-6-[2-(diethylamino)ethyl]-7-0x0-5,6,7,8- 488

tetrahydroindolo[2,1-4][2,5]benzodiazocine-11-carboxylic acid




113

tetrahydroindolo[2,1- a][2,5] benzodiazocine -11-carboxylic acid

14- cycl ohexyl - 6- (1-i sopropyl pyrrolidin-3-yl)-7-0x0-5,6
WQ 2008/04d80 tetrah PCT/GB2005/004127

droi ndol o[ 2, 1-a] [ 2, 5] benzodi azoci ne-1 1- carboxylic acid

114 -67 -

14-cycl ohexyl -6-[ (1-ethyl pyrrolidin-2-yl)nmethyl]-7-oxo
-5,.6,7.8- 500 tetrah :

T i ndpléfzlohen]HA ] HebemmsdiinAod)l-rexaloddrbox lic acid 456
% tetrahydroindolof2,1-a][2,5]benzodiazocine-11-carboxylic acid

14- cyc| vheycidhe6A-NtK dimethylapinoysalforgh-Goyd-§2-pipaidm- 5, 6, 7,

809 472| yeayh-ale, TB-eiralgdiap{dalol2, ad) (1. IbSkbbrrrode-dkoci ne- 606
11 - caf bobdxhmidaci d Tabl e 2 Exanple no. Nane nmlz (ES+)

201 14-cyclohexyl-6-[2-(dimethylamino)ethyl]-N-[(dimethylamino)sulfonyl]-

1o cyc| plexyb;73-6trahy8roindblo iyl (206 |xohadbdidz2cite-Al-[ 2, 5] beng 566
odi azoftdiboxhhide375 carboxylic acid 202

6- al Tyl 14 &yctapehtobeoyldmeiyRintiegsthfi]-B-0Xo-86f7e8 r ahydr oi ndg o
EY 2, 1 teftdid dreldoi 5] bEnEDeizazionine1 LEamattioxyd i ¢ aci d

2Us 13-cyclohexyl-5-[2-(dimethylamino)ethyl] 1-6-0x0-4,5,6,7-tetrahydrofuro 450
112 cyc| ppemtyi1:4 dlhdockSi NBi ¥R aetkbyd dcid, 6, 7, 8- tet 1

anmyar W&Qﬁ:e@dh_éa&-ﬁ-(i*ésépro@ﬁ)&rf’oliémﬁﬂ;w%@;,@gﬁ,me- T1 <00
:11‘:3% bo qe!trgh)@fdi og)?ﬁ 1-a][2,5]benzodiazocine-11-carboxylic acid

1A= Ty Tl OATE R Ydhe R 64T L OhJThy Dt By I etyy 7 -6x025,87,8+ S- L €T 8 500
IilliFtrZILOL_W g ?pirild'olo A ~a][,2,§]benzodiazoci.ng:-1l-carbo.xyli(:&a?dd

Al T2, ST WE DAY 84 0 Heulylpy b 8hdii 3 W o3, 617,87

18 cyc) | S&%g&%ﬁ% 12, ggi di§z‘oe‘ {91-chbbhAbacia. | 72

€-oT Ut O S Z -0, ][ 5L arourazocrno[ L, o-ajrnaore-ru=carpo

x lic acid 206 :

Tabl I\%( benzyl sul f onyl ) - 14- cycl ohexyl - 6-[ 2- (di net hyl am no) e
%“hyl]-5,6,7,8- 599 tetrah ‘
grotrdptot 2 t—af 2 5tbenzothazoctrmet+t=carboxammde—207

Exahfleaiocl ohexyl - 6- { 2- [ met hyl ( 1Nmmehyl| pyrrol i di n- 3-yl ) am| m/z (ES)
ﬁ"uﬂ}cth_ h W ~5 I ~ :’L—/ot o - -
doDi ndtp%ﬁﬁi‘iﬁfﬂ%@ﬁ%&‘ oL R PP R C aci ¢ 375

" 6s o el L e L AR S B BTGB

_Mi%d gg%ﬁimgdgzoxe-lﬁgmﬁéc ac1c$} ? X6 ?ﬂg}f [-5,6,7.8 443

- b ldevelopentyt-6,[2=4d; ylami 1]-5,64748-tetral indolo[2,1-
TR B T oo it B
cycl| dfrexqjehepylioe2-(@imetylapinoathy LS. 7 Srigstahydrpindolg 23 g

4]%347 yr sﬂ}[ﬁmngdgﬁehﬁjﬁﬂr_ g;\gﬁf ocid] o il o
gozodi dZoxdlelexnP-methddbd.1c aci d 211 o 379
4-cycl Wydrofarof 3,9'¢6 Al igigaosinelhyralindoley 16-carbexylic agid, o ¢

igglol of) XN-(benzgoiforafiz-cglolisavioidi (@imsdiyiainaletdE-peiypt i c | 599
a6l d 21zetrahydroindolof2,1-al{2,5]benzodiazocine-11-carboxamide

;,6 cycll dthexatoheBylifetZNmethyB1-frthylpy pbliin-A-yDapineleylly - 5, 6 545
778~ 518,6, 1 terraltyduhiniolifb) -slf 251benzedigzpcigy-11-carboxylic acid

Re#zodi aadki ne- 11- carboxylic acid 213 ~ =~ B
%)1 cy cll aheyylbheyl{6A22dickicriytaininoy-2tonydthyiB35.6,78; 8- t et rahydy)

? ndol eftdhyldroiddndo[2,a]a] (2,5 bEnzodiazocine- 1 1-carboxylic acid

benzodil a2 Q¢d1sRx k- & BbXiepytidia-4ad)ntttid114b 4, nBank] 215 455
A0 cycl el Nytroifidd 63,8} Q25 pyilzoditdoying-1 Bearborytix yeib, 6, 7, 8-

459 T ¢T3 3c16HeRyInART AbpRophimalyll)25, 57, she ik odto ago (e 429
2A1- car RA%Y] bénSodizbélne-11-carboxylic acid ‘
212 14-cyclohexyl-3-methoxy-6-(2-morpholin-4-ylethyl)-5,6,7,8- 518

tetrahydroindolo[2,1- a][2,5] benzodiazocine-11-carboxylic acid
213 14-cyclohexyl-6-(2,2-dimethoxyethyl)-5,6,7,8-tetrahydro indolo[2,1- 463
a][2,5] benzodiazocine-11-carboxylic acid
214 [blank]
215 14-cyclohexyl-6-(cyclopropylmethyl)-3-methoxy-5,6,7,8- 459




WO 2006/ 046030 PCT/ GB2005/ 004127 -68 216
14- cycl ohexyl - 6- (1- net hyl pi peridin-4-yl)-5,6,7,8-tetra

whyasoidqeol of 2, 1- 472

-11-carboxylic acid 217
3-chl oro- 14- cycl ohexyl - 6- netdgyl - 5, 6, 7, 8-t et rahydr oi ndo
lo[2,1- 423 a][ 2, 5] benzodi azoci ne-11-carboxylic acid

a] [2,5] benzodi azoci nePCT/GB2005/004127

218 -
T2-Ty O QREXhexS -6 -A-fnlth Bty D G) 61 yeh e digdoly 2.8l flo ..,
49! ) - 9, H25) BenzBdzocin®11 ABrboxylic acid AT dE D
drordoy_ 2.3 d16hexy 1 BEH&RHI5AZ R teBhydroiilophkam de
22- CVFE‘? %?&hz@%&&ger(edi 1,[@&%}1@&&0) ethyl]-Nf 423
01 o] P e e s de 220 7
eiPah§droindeolbr: 124] B EeR A dis! ~Catly R
-cychhexyl-6-£2-(d latdi L (imethyRmikdydu - Zr
;y1I9o_xy) i ,@?Zg-@?a%y ro,m@qlg[i -raﬁ ,5]benzodiazocine-11-carboxamide . )52
221 14-&y’6roﬁex‘§i-6-f2-(’d’im”&h&‘lé’n%h&ét‘ﬁ?l‘]-ﬁﬁﬁﬁidiﬁtf‘i&&Qé-d,é,@,Sﬁm 2 539
. "~ ucl tetwahydioindolof?, 1-3]{2, Slbenzodiazocine- L1 -carboxylic agid . |
Yiat Py Toheg1-b L2ty e O3 (byHil 3 YIreBER TT=S™
o ndgﬁgﬁé-@qﬁv@@m 1621 (% 5\ hzodiazocing-1Lcarboxylic.acid__.
252 14-cyclohexy -b-rifd'irﬁgth'ﬁa\l’n‘{ih&'éfﬁyf]-3-(pyrazin3—yfoxy)-5,5,‘7,8- 540
14-cyc quqoirm@[%kﬂ[&@m\;ﬂwﬂ&-gﬁﬁ?{xygﬁ K‘ﬁi?"" azi-n-2r
yloxy) | 54,'@,0&{hg&yl-é&bid@%tﬂfl%m{“o)ethyu',3‘((')?Yi ¢ Zymmettoy | 55
201 b by B tatakydroindsleld | Al sieneadisgogine: U garbonylicagid, o, L
3 14—<L:ycloheny1-L6-[i-(dimethylamino)ethy 1-3-(pyridin-4-y meflquy)—‘ 553
4- cyc| padByptrabydroindelplRel Al Sihenzodiageqiner 1 oarhoxylicagid, o
%gnet h3k%yc105513'1-655,0&@}'181-@@@‘??&’@‘?-Ylmethoxy)-5,§,7,$: | 1 s
Foi_ndbtethlydmingdplof2, ElfaHibendrdiszaeinerdl-parboxalicacid, i ¢ aci gy
§%4 | 14-cyclohexyl-6-ethyl-3-(pyridin-2-ylmethoxy)-5,6,7,8- 510
> cy c| ehebydtoiBlofof2, [-ali yBbénzbdisropind-¢l-parbqxyRe g9 r i din- 4
éwpt h 3xwycloms)aﬂ-s550@;05;/183-@;@31@__2-ylmethoxy)-5_,6,7,gs- | | 525
oi ndpteahdivimlofoR, Ghlikfibodbdizaocinerdl-garbexylivenid/l i ¢ aci gl
225 14—cyclohexyl—6-cyclopropyl-3-(pyridin-2-y1methoxy)-5,6,7,8- 592
> cycl ehebgboiftolctDpaphyibeBodipprinetd brarb@ylit aid hoxy) - 5
G, 7, 8- | 2&28ycldheky1BH2-(dimethylamino)-2-oxoethoxy}-6-isopropyl-5,6,7,8- 513
a2%i nd b | @hidydioigtiolof2, PhE Spatbdizacingd1-tdbogtibeasd | i c_aci d
<29 14—cyclohexyl—6-(1—methylpyrrolic_l%n—_?a-yl)-S,6,7,8—tetrahydroindolo[2,1— 458
220 cycl ghexphiBdigtdomb-1 Bekpokyliclhdid 2- y1 met hoxy) -5, 6, 7, 8-
STO—T¥% 4 BLiHe R R PLahylpykrolini22y Frhdagiesely 8z oci ne- 11 156
?@Ahr bOX Yl fryd@Sihdbl A2 [-a][2,5]benzodiazocine-11-carboxylic acid
LA LYLl Yy 6h'e?ill65[§QHi%%ﬁaéﬁr{9Myfl]m-éthdSkyZS',(S{?,ﬂl?t hoxy) -5/ 400
?32.' 8', tetrdh drSih 2,1-a][2,5]benzodiazocine-11-carboxylic acid
Eéguuuuggb 2 oRy) L4 cyal QﬁQﬁ&Qﬁﬁ&hﬁﬁmﬁ&ﬂ&ﬁﬂPﬂ&731C aci g 552,
A . tqtrahydroiudolo[Z,,l-a][2,5]benzod1agocme-1l—carboxyhc acid
AR LY e Sy PR s ek A Ao R0, YT et ROXY) - 5[,
9?{’ ?;,, | %g,,ﬁ]b Sodia cing-11-carboxylic acid .
%Sl LA AV Ilg_lc?dldhe)aq lLsﬁ_mé)t_hﬁEf,ﬁéJ”f_'l d.L'U(,| rne- .J.l -Cal bOoX 11 ‘C a..Cl d 395
22 oyl o 2 el ocatonls i
apyl - 3,18 ngexslig(z-rf] 0 4-yﬁethy1)’4,5;6,_7 o7 440
droi nadiigfabyoroiepely gy ?ﬁgiaé"%“&[1.*.8;“].”1"9{‘,“3.01"53rl’°’.‘yih€ S
13 cyclohexyI-5-methyl4,5,6,7- 379
B9 | setrebydronurol 36,70 Aldiazocinpt1 §-alindole10-carboxylic peid
_ryr'l = 2 1 — + Y oihd o s o tett
afydr oi Hdc?D’%JPlExll_-‘6‘@5l§d‘°éc}""‘@lﬁj"gz.ﬁ'z‘%ﬁ IERINZE1. Carboy 419
15Tc acilgl3dibenzodiazocine-11-carboxylic act
447

P

oexgPhemy ¢ BGimhidr I AOT SRR Es, 6, 7

-aJindole-11-carboxy

cycl
48

(243u6.7 W h41diazocino

dr oi ndol o[ 2, 1-a] [ 2, 5] benzodi azoci ne- 11-carboxylic acid

232

14- cycl ohexyl - 6-[ 2- (di net hyl am no) et hyl ] - 3- et hoxy- 5, 6,
7,8- 490 tetrah droindol o[ 2, 1-a][ 2, 5] benzodi azoci ne-
| -carbox lic acid




5

233

3- (benzyl oxy) - 14- cycl ohexyl - 6-[ 2- (di et hyl am no) et hyl ]
WO 2006/046080 552 tetrah PCT/GB2005/004127
droi ndol o[ 2, 1-a] [ 2, 5] benzodi azoci ne-11-carbox lic acid

234 - 69 -
14- cycl ohexyl - 6-i sopropyl -5, 6, 7, 8-tetrahydr oi ndol o[ 2, 1
- 417 a][ 2, 5] benzodi azoci ne-11-carboxylic acid 235
Tabld3- cycl ohexyl -5-nmet hyl -4,5,6,7- 395 tetrah
drothieno[S 2':6,7]1[1,4]di azocino[ 1, 8-a]indol e-|0-car
L acid 236 R
EkaT@ GVblohexyl 5- (2-nor phol i nN™| et hyl )- 4,5, 6, 7- 440 | ™z (ES)
5Lr a_h 15-cyclohexyl-6-[2-(dimethylamino)ethyl]-7-0x0-6,7,8,9-tetrahydro-5H- 474
dPot hi ¢ na@bid]2, 2ol B6Bddzadiddodinaaneirbelyfic &i@] | ndol e- | 0- car
DOX TT ¢ 186JtbreRA 8 Ioko ®ycd, SRR M S BBz . 5. 6, 7= 379 |
£8tr ah all2, S]benzodlazonme 12-carboxylic acid
drofuro[ 2,3 .0, 7]1 I, 4] drazoci nol I, 8- aj i ndot e-tO-carb

x lic acid 238

Tabld4- cycl ohexyl - 6- ( 2- hydr oxyet hyl ) -5, 6, 7, 8-t et rahydr oi nd
olo[2,1- 419 a][2,5]benzodi azoci ne-11-carbox lic acid
259
Examplene|johexyl - 6- [ 2- (di met hyl &f#meo) et hyl ] -5, 6, 7, 8-t et r ¢ m/z (ES)
rhy)(gr Opyrblg 447 .
2—38 01 éi %gl%ggé% "‘fﬁgléﬁg \“Sd.édeUU)\YIIb
d6Rd W g;g g‘f@ i B %%bé ! Qélxyn g Table 3 486
Exanpt -chlor \'T L7 y ) ( th o}=7
wrcyc] y},ﬁ Moo B AT o
a0dol olf TVl 3 o) Hardmaitminoiiviaiog) ARG Lo A4S | 4so
15—eyed C AN »xDENZQXAZOCING indalal2 1
302 3] [ 21;{% Qag?zﬁlﬁ. %éﬂmﬁ@ﬂﬁme&f%{ethyl?mel “ySApydrog- | o0
Tab! e 1% A nkl An?
| phexyir [-B2-(djmety lpminglethy 11@9 YYamnoloh s, 6, 7,
;4?6 Zggl ocliﬁgé%aﬁﬂ-m[(—ic()lo[l@e][ iBS]bgr}l*zoxazocme llﬁzlgrboxyhc agjcvl S04
#PAi ndrl[bjlpllkh al[2?2]lbenzazocine-11-carbox lic acid 403
ﬁﬂﬁhlordmyﬂﬂcvclohexvl Z-112-(di net hyl ami no) et hyl ] (et
h@%) ani[rdicydloi@xylsT{i1 -isdprogylparobibini dndisinethylandna} 7,8 516
ben4 diwdrechhindolofil,2-d bl Yopugdriagocine i ld-cdddxylic acid
14pcCyC || JAexglbheXyl1]- Dmdtiali] 2e(trashly minoge) tey [yl np fTi 8RR ydBo-6 A-U ¢ 462
r 0- 7, 8- didolodt,2el[4 8Benzbkbzdeinto] lodartbx Picscid] 1
, 43]1 benz dﬂazc‘lcﬂdﬂﬁﬂ-ﬂrﬂeth)dHF(bmieyﬂyilgipemindl -fifbhyl]amino}-7,8- 531
14- cycl| ditgrnol6HAind pIAF1(2e ] ied] bk axaraeimk €l eylbbXyeit i) am no]
- 41 8- dif ydyceteklyl-A@kbthyl(2-piperazin-1-ylethyl)amino}-7,8-dihydro-6H- 517
fol o[| Inddtoti,p-21[ B} Ibenroteraciasi Narbtokyliadctdoxyl i ¢ aci d 404
4i cycl ahexyitbhetyll1-R2-(4 GhetBAfipdram- no)@RdRY]-1,6 gn @@y ) am 518
6 7,| 8ndotP#2-e 11, Bbenzoxazocine-11-carboxylic acid
a7 0- 6FH 1 18R 18Hexyl2- RN INLdie S [RRRAN AR DY NEnihdl- L&A RN ol6HC
ééfl d 4Q07ndo [ﬁ,@—g [1,5]benzoxazocine-11-carboxylic acid 490
14-cyclohexyl-7-[(N,N-dimethylglycyl)amino]-7,8-dihydro-GH-
415 476
indolo[1,2-e]{1,5]benzoxazocine-11-carboxylic acid
416 3-chloro-14-cyclohexyl-7-{ [2-(dimethylamino)ethyl]Jamino } -7,8-dihydro- 497
6H-indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid
417 14-cyclohexyl-7-[4-(2-methoxyethyl)piperazin-1-y1]-7,8-dihydro-6H- 518
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid
14-cyclohexyl-2-fluoro-7-(4-methylpiperazin-1-yl)-7,8-dihydro-6H-
418 492
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid
419 14-cyclohexyl-7-[(1-methylpiperidin-4-yl)amino]-7,8-dihydro-6H- 488
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid
420 14-cyclohexyl-7-{[3-(dimethylamino)propyl]amino }-7,8-dihydro-6H- 476
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid
421 14-cyclohexyl-7-{[2-(dimethylamino)ethyl]amino } -2-fluoro-7,8- -dihydro- 480

6H-indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid




408 [ bl
14- cycl

WORMeP4663B- 516 dih

ank] 409
ohexyl - 7-[ (1-i sopropyl pyrrolidin-3-yl)(nethyl)a

dro- 6Hi ndol o[ 1, 2-e] [ 1, 5] benzoxazoci ne-11-carbox lic

acid 410 14-cycl ohexyl

-7-{ -70-

nmet hyl [ 2- (nmet hyl am no) et hyl ] am no }-7, 8-di hydr o- 64

462

i ndol o[ 1, 2-e][1, 5] benzoxazoci ne-11-carboxylic

PCT/GB2005/004127

34%5 d 417-[{Zamiycdtiomainitol-14-tyokihByy1-7,8-dihydro-6H-indolo[ 1,2-

tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid

= (4- mef[hylgehpeiazing Learbgx@lihiadid am no }-7, 8- 531 dif 434
q‘r 0- 6H l1%9&1@1{ex5ur72mﬁhe[tﬂy1axﬁh&wwmﬂs@mﬁdol&,‘Lz- 410
2ar box V(i1 G1tREiofazbdide-11 -carboxylic acid
14- 4CYC| Clﬁ%%}é’lbhe LR rbpy1 i RS 73 diRydto-YHEAHE 1,8 NO] - 1431
484 di hyd ﬁ[@'S oRAzb cme 11 carboxyhc acid
oot of G T [3T actd 413
145 cycllqites elf]i%yxlffém 2T EE SR Ry &zt - 1y 6t hoxy] -7, 8 405
= IIyUI 3
o] o ,I%Ef%jyf“rgygfg; B ?]F%nzaxsl.z%fmflzL o1
S A A I
LA AYAI UL H yl II%U & ar 6 U "I‘J. J
wsoycl :31 &ﬁ;? R, 4@(&@1 ?ﬁ” S hyal o0
N Z yl yi-1,8-dihy, L
Irfa 2’2! 2[ &l ?ﬁ%ﬂ% %@0@-?%3@131 a%mdﬂ CRBEIPPE Bei d 418 4s0
di refEysieher o - Fsihpassibybaminoly7. iy g fHeindolel.2-
Eglg—l(:)J( nldr Ie}{ﬂ?}be@zoﬁg)(;@ﬁe 1';&4 Téédnm ne- 1? ~carboxvlic 449
agid 41 j4-cyclohexyl-7 -2-(N, N-dlmethyl -acetamido)-amino]-7,8-dihydro- 6H- 476
14- cycl|dagelof}.2-9ll1. Jlbenzoxazodinge Lin¢aRprylig asidr azjn- 1-yl ] -
_dh hy d d4G¥lots1g-7T-(medH@flmethpl(alieny v i 38
11 - can @gjgydqor@—l @é@lg[l@iqg[l S]benzoxazocme 11- -carboxylic acid
14-cyc|ohexy| 2-fluoro-7-(4-nethyl pi perazin-1-yl)-7, 8-
di hydro- 6H 492
Tabl¢ ;ndol o[ 1, 2-e] [ 1, 5] benzoxazoci ne- 11- carboxylic acid 419
14-cyclohexyl -7-[ (1-nethyl piperidin-4-yl)am ngol-7. 8-di
ro-oH 488 +
]bmﬂ%%b ol1.2-e][1. 51benzoxazog$ne 11-carboxylic acid 420mh(ES)
Jséi cycl dfreycjéheyl B-fludrd-6H matthylHamohd): 16,68y | am no) 504
-7, 8- dil keprdhygirditdolod, 6-al[2,5]benzodiazocine-11-carboxylic acid
[ QEIOI o[f 14-2ycddHedyl BlthenzewaNetimethidlargdrhokgd i ¢ acid 421 506
247 cyc | cvebydroiftiofolt, P-al[2l5)veizoyiaxined ) eshylyliandido }
- T | upno-cyclédheh3ytliofr-6-4Biétpholin-4-ylacetyl)-5,6,7,8- 520
6P nd ¢ keta By dZoiiolo2, bhIE Sbencadiagicine-11 Larbeuylioxyid i ¢ aci g
MQ 2006/ 8460618x PG ck26 05 MBAAIZ Brolyl 66,5 22 504
7% ( 2- asranekdiydo) i ANl 5 Tbéno¥ial@ieN Vicarbodtildiy dr 0- 6H |
' nadol 0[ allcytfi&éxyl-%l(ll\l]}v FRENESAXBANGE MRorb s, AEOOXYl 1 C 492
at? d trlﬁ‘yd?d(ﬁdo@??i‘-)ﬂﬁ $1véifodiazocine-11-carboxylic acid
T4 AGb shéxy 13 uYd6-H1 MdtylHZEdPi-3 -y &irbonyiY-5,6,7,8-
épf 1, 5] be%am&%ma&ésﬁ@ﬁéem&ine I@Q%IGO)&'%éamd 490
13- LyLI (fhl 6116 -1(6(.( BLHUOIIOL Gyglly()l O- OI‘I—I '"Mgo
1567 1 tetf} roif @&1 cRE1idabalpoyyhic aciq 492
ey 3chlor -6-(N.N-dimethylglycyl)-5
D8 CyCI %Qrg?\(}arm ?W]\fg éffcl-:nz a?dm e- }9: %ox(grhg acu'l ndol of 494
EO; — ‘f4-cyclohexyl 6-(N,N-dimethylglycyl)-3-methoxy-5,6,7,8- ' 490
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e] [ 1, 5] benzoxazoci ne- 11-carboxylic acid 426 7-am no-
14- cycl ohexyl -7, 8-di hydro-6Hindol o[ 1,2-e] |
wd 2®pbenzoxazoci ne- 391 11-carboxylic acid 420CT/GB2005/004127

14- cycl ohexyl - 7- (2- nor phol i n- 4-yl et hoxy) - 7, 8- di hydr o- 6
Hindol o[ 1, 2- 505 e][1, 5] bendoxazoci ne- 11- carboxylic
acid 428
.14-cycl ohexyl - 7-[ (2- mor phol i n-4-yl et hyl )am no] -7, 8-di h

Claims, o_ 64 504 '
i ndol o[ 1, 2-el [ 1, 5] benzoxazoci ne-11-carboxylic acid 429
14-cycl oh x¥l- - (2- net hoxyet hoxy) - 7, 8- di hydr o- 6H i ndo

L. o[AfP?Pmﬁgﬁ thE%‘FT‘}"B](Bénzoxazocine-ll-carboxylic aci d
430
14-cycl ohexyl - 7- [ (2- met hoxyetxyh) am no] - 7, 8- di hydr o- 6H
-indolo[ 1, 2- 449 e][l,5]béMzoxazgcine-ll-carboxylic
acid 431 R! !
14- cycl ohexyl - 7-[ 2- (I I et hyl #acet am dg@)-am no] -7, 8
-di hydro-6H 476 \iib
i ndol o[ 1, 2-e] [ 1, BffenZexazdci ne -carboxylic acid 432
14-cycl ohexyl - 7- (met hyl { 2a[ met hyl (phenyl)am no] et hyl
] amno)-7,8- 538 dih

whereéino- 6H i ndol o[ 1, 2-e] [ 1, 5] benzoxazoci ne-11-carbox lic
aci,d_ fabl e na..Na Z ; 0l
Tandy iy FARTR B S8R R EGet by et o Gageony
504r istagaiegincontaining at least one aromatic ring and possesses 5, 6, 9 or 10 ring atoms,

optiogggj c%gtg{n%%; 159 l[ege’réaH%SSQ%@e%&%%rﬂﬁli DGR N?B’%h bC su%:ailsdphenyl,
pyridyY pyrydakioylepyyimi@nyll pyorzoryb tiedyNfRartyh, ippeediylahdimyiljzoky], Gyhich ring is

. 8- . t 1 2,
qﬁwﬁ?%?ﬁégﬂ%?f?%P%ng,gfé%hzodiazocine-ll-carbox lic acid
50Q" is halogen, hyldroxy,f (lll_ﬁalkyl, Cysalkoxy, (CH,)o3aryl, heteroaryl, C;)NR“R", (CH,)o.sNR°RY,
- ( Rt O I ic C . 7
O(C%?osggsgl’&%gé’?ﬁ ggcégf) b%%gl ?fé@o_—a(%tbﬂ}{ ﬂdézéﬁz%-séb}ﬁ'll, O(EH(?)o.aaryl,
O(CHld, ;B4 treaylo@CHRA pn@(QH e HMERHDLNRRT d 504
14peyalre 'a%ﬁé{def;é’ha&ltiﬂélgét@d oo ARk peh, & RER WM o3 cBoatky 8-

504 tetra
dr er Ridod Bf, mogether] yith th hitsngen dioavio avhivh thiey atsenttheind | fprn alstedoaliphatic

e e g ons Py Senigk | of 2 P iaspRs pdfgendsndy glegted from O
and Szanglor 4902 grognsriedepererithidelkefdiran NH ahg NS} vk odierezoidinng is optionally

H | .
substihe %3’2‘?%&;’?“2&:‘ I@U%r PP hyl azeti di n- 3- y!) carbo

nyR’] ang R5arg inglependgntly s@eqtegiirom hydrogen, C;4alkyl and C,_salkoxy;

gggﬂ 1dRd Rl e i@l bya R818R 184G RAEN 13 afPS RS & Fet@6dihatic ring of
4 to NungeAQRse FrBsTy PaidstineNs RPUAnAt Sytisesy| hplogen; hydsexy. €1.@1kyl @.C,alkoxy;

492hd iRl s3ia C, alk 1, Cisalkoxy and aryl groups are optionally substituted by halogen or
droindoI0[2,ifaftzfé]be%zodfgf%cfne-lﬁ-car%ox [1c g&idg

hydrexyg
;31'Q%his?ﬁltegelaﬁh)@}’&k,@gi‘ll@/l'o@ cf Mk et Byh a1 }éﬂc)ﬁ AdT 1§a1120x§ groups are
. etra
optioglly; spepgiuggd Dy Delagqner BYdseys odi azoci ne- 11- carbox |ic acid
508 Q! and @ maY be linked to form a ring of 4 to 7 atoms, where said ring optionally contains 1

14- cycl ohexy 6-(N,N-dineth%IgIgcyI)-SinEthoxy-S,G 7
or 2 hetegeptpmsiipdepépdently selected from N, O and S, and is optionally substituted by halogen,

hydréky OCNARYIQE 2, htkdky; 2, 5] benzodi azoci ne-| 1- carboxylic acid
° one of R' and R? is CO,H, C(O)NHS(0),NR’R®, C(O)NHS(0),C) ¢alkyl,
C(O)NHS(0)»(CH)o.3CO5R® or C(O)NHS(0),(CHy)p.3aryl,
and the other of R' and R? is hydrogen;

R® and R® are independently selected from hydrogen and C, ¢alkyl,
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WD 2006/ 046030 PCT/ GB2005/ 004127 -71- Cains 1. A
conpound of the formula (1): W, X~y R | Z N((lI) 2

W0 Q00R04d30A wherein A is C3_8cycl oal kyl, opti oret/GB2005/004127
substituted by hal ogen, hydroxy, Cl_4al kyl or
Ct _4al koxy; Ar is a noiety-®ontaining at |east one
aromatic ring and possesses 5, 6, 9 or 10 ring atomns,
optional Iy containing 1, 2 or 3 heteroatomns
i ndR{ren B3nogehes eite e aitropsnaiemio higthleSire altichedaform a heteroaliphatic

ring OP 4{1 t%nlyr;nﬁy ﬂans pﬁﬁlhﬁ%{lg m@y rdtlgx‘?z&l& @é{rltam PYF Q FHoF@ H&ﬁél‘oatoms 1ndep?ndent1y

anyl; pyrazonyl and i m dazol
selectewffmnho rnd§ andgor 10}1;t2|g€mla$ iUQCPSEFbS‘tlY telecied g YPb D AH mdoNC: salkyl;

hydr oxy, Cl1_6al kyl, C, 6al koxy,
%QSHE ;}fﬁe%*eteroaryl CONR Rd, (CH2) 0. 3NR Rd,
OXGHIZYO, - @K%l?écy)cNBal kyl, O(CH2)1_3NR Rd,

O(\;:FE%I%%%GO\B di;i O(CH2)O 3C02H, O(CH2)O 3aryl,
het er oar OCHRRf or

oacm)@wém)rzc zeNfR Rd; 15 R and Rd are
t d cpd,
c%b o G arg Gl G Iy apRenSlaRavend, s

{*b Rivhind B¢ heyacém@ea@rﬂaéhédectﬂbﬁmﬁl hydrogen, hydroxy, Cj_salkyl,
Cs. 6a11|(1e?11}:l]1e& Qﬂk#gh%hc)o ¢ ﬁ%!}i&loﬁ’%yﬁcl 6911(3 C@c?staﬁ&ﬁ (C ’?"I Lh 9Dt HY, Het,

oat mS I'nd epen e
C(0)(SEb)ed et dCHY) MR’ R1 ACHS AR/ G S(O)E HyDNBs R RV

NR‘S(E(B?@%?)P a0ty S On'}f}d NE'GT 'Nt‘h nﬂetMQEgﬂ@r'dmﬁ(CHWQQk@roaryl

i's’o suBstit uted
optiortailyl subxtyute@y ang|og o gpup@mdgmﬁnﬂ@kly selg@edpémaﬁ@al%yl g)fdéoxy halogen,

Cmal@g?ifﬁﬂ@&él Xlk? |l ect ed from hydrogen, CI _4al kyl and

e and Rf are |inked by heteroaq;8
s codRy a¢ mﬁerpwdeoﬂmé::c@d fromfhydregen, ﬁe@@ﬁt/bé@fﬁzzm%l& B (CHHet,

CH,IhB8roRfy1, (Buho,clof R, MRS csabodiiyl Bplisnally substituted b
(CHaghpody}, (CHL: (KRS, by oé%zgﬁ §ﬁ§d? ey oplignally substituted by
c,6a1m1 (Q’fmas%mCHz)w@a%h@We sai d Cl_4al kyl, “Cl_4al koxy

a &l gr tﬁ Nl B. 1 1
rl)‘inh aﬁ{i léxytgh'&ﬁ’er% tl%qﬁtg&gﬂ"léth tﬁt{&@%&(}ky I%C‘%ttz%gclad; Sﬂ/ilrﬁﬁ%teroal phatic

ring o4 tm’énmg;ns Whish aing gray optipna by cpgg,tpmérﬂg Zej_orqléqqungsplg{:fﬁg from O and
S and%& for B‘c&m@%b%déﬁ@%ue&bﬁ £éh BOh 8lOL M, CNC, hauagn @xy; or

i'nked forma rin
N(ChHab dhpalkaend "é‘&ihdlfhgllsr@tle'ﬁ’ﬂlb' shatiguipd &y hgageﬁshYﬂfOX&rclzalkyl or
Cra alp(gg[‘%eroatorrva i ndependently selected fromN, 0 and S,

Is gptionally substituted by hal ogen dr ox
aR 4wm&qf)are rndemn% Iy é%lsﬁtedsf@ﬂb‘wé}/%fﬁ" R %élwb 'T-%é%éfegoa

CSPRMHRG @)?M%tﬁgﬁmﬂt@ rhﬂf@@gtaﬁlo_@ﬂick Wey are attached, form a heteroaliphatic

ring of 4 to 7 ring atoms, which ring may optionally contain 1 or 2 more heteroatoms selected from O and
S and/or 1 or 2 groups selected from S(0), S(O);, NH and NC,_salkyl, and which ring is optionally
substituted by halogen, hydroxy, C;.salkyl or C;.4alkoxy;

and pharmaceutically acceptable salts thereof;

with the proviso that the compound of formula (D) is not:
14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-€][1,5]benzoxazine-11-carboxylic acid,
14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolof2,1-al{2,5]benzodiazocine-11-carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-1 1-carboxylic acid, or
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo(2,1-a}[2,5]benzodiazocine-1 1-carboxylic

acid.

2. A compound as claimed in Claim 1 wherein X is -CR"“R"*- and Y is NR'*.
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C(O NHS(0) 2(CH2) 0_3C2R or C(O NHS(O 2(CH2)0. 3aryl,
and the other of R and R2 is hydrogen; R and Rb are

w0 nabepansent | y sel ected from hydrogen and Cl. 6eCRGB2005¥04127
2006/ 046030 PCT/ GB2005/ 004127 -72 or Ra and Rb,
together with the nitrogen at3omto which they are
attached, forma heteroaliphatic ring of 4 to 7 ring
atonms, which ring may optionally contain 1 or 2 nore

3 hatcerbauses CRimsd JEaEnT Peroisdl sCERd R oA & AR

and/or 1 or 2 groups independently selected from S(O,
S(O 2, NH and NCl-4al kyl; Wis -CH2- or -CH2CH2; 5 X
4. i & comepund@rglaiged in %lﬁiﬂwﬁaﬁfpmwfd {lg andorbprmapwigallypccapRblegalts thereof:
Zis 0, -CHRLO- or -CHR OCH2-; R10 is hydrogen,
hydr oxy, Cl-6al kyl, C2-6alxeqyl, oxo, OQ(CH2)1-3NR Rd
or N(CH2) 1-3NR Rd; R14, R14a\,Z R15 and R 5a are each

i ndependent | y~sel ected from hydrogen, hydroxy,
Cl-6al kyl, 10°¢3 e sal kynyl |
(CH2) 0- 3C3-8cycl of C( O Ci1- @il kyl ,

| Q. (ZR2ND- 3Het ,
(CH2) 0- 3C( O) (CH2
NR16R",

(CH2) 0- 3aryl , 2
(CH2) 0- 3NR16R17 (CH2) O-
) 0- 3NR16R17 NR18C(O) (
S(O) 0- 2( CH2) 0- 3NR16R",
C(O (CH2) 0- Bheteroaryl, ‘ep
where OIX ik VeHRIF 9ups i ndependently sel ected from C1-6al kyl ,
hydroxy, halgagen, Cl1-6al koxy, SH and S(Cl1-6al kyl); 15
6s anek B are i ndependently sel ected from hydrogen,
Ct-ib@alokydH,-;( CH2) 0- 4NR18R19, (CH2) 0- 3Het

( 9- 3heter oaryl 0- 3C( O (CH2) 0- 3NR18R19 or
(gﬂgo@%&- 82??&9%516@1%&% onal Iy substituted by
with tHelpréadoktydt whérOF29 1R ‘SO Hisafot OCH2) 0- 3C1- 6al koxy; or R16
-and R17, together with the nitrogen atomto which they
are attached, forma heteroaliphatic ring of 4 to 7
5. riAngmpb@idas cMinted in Claihg3 bBGla@pd ivberaih [Yyis cCHLE vhén 4.isdd. 2
nore heteroatons selected fromO and 20 S and/or 1 or
2 groups independently selected fromS(O, S(0)2, NH,
6.  NElcoApbigdlas alainelirCii? Jobe SCaifkal 1kDxiy4 widnein WHi NR'“t wing 2 i -CH,-.
optionally substituted by hal ogen, hydroxy, Cl-4alkyl
or Cl-4al koxy; R18 and R19 are independently sel ected
7. f Acronipyaidag elime@in G@lokiy bf GlaichsHe?,drap &whkteinoY isAIFRE “arhen X is -CH,-.
R19, together with the nitrogen atomto which they are
attached, forma heteroaliphatic 25 ring of 4 to 7
8. I iAngmmabamnims clamied/in anynge ofSlaioptli Bdar ISwhesint YisnCH,-ovhe@ R' is other
than hiPL eenheter oatons selected fromO and S and/or 1 or 2
?jr ps selected from S(O, S(O 2, NH and NC1-4al kyl,
and which ring is optionally substituted by hal ogen,

hydr ox -4a |, or C | y . uphoal |y
0. el AR afonchr AT AR O TR O
(CH)C:ORY B eheof R'f and R are gdJefingd in@Haim30

14- cycl ohexyl -7, 8-di hydro-6H-i ndol o[ 1,2-e] |

1, 5] benzoxazi ne- 11- car boxyl i c aci d,
10. 14 cypboiles ylhingdirtrtyyne 5f Glaimsd-to 8twhatkipdd' Giistadiogfr Clsaiyl,

cz_ﬁauleﬁy'lﬁﬂiﬁ?&%f;ﬁiﬂéﬂ&‘h Q&(&(@Q{o.wykh,%@g 14 and R'7 are as defined in Claim 1.

11. A compound as claimed in any one of Claims 1 to 10 wherein Q' is hydrogen, halogen, hydroxy,
Ci.salkoxy, O(CH,).3C(O)(CHy)o.3N(C, qalkyl),, O(CHy)g.3aryl or O(CH,)o.sheteroaryl.

12. A compound as claimed in Claim 1 of formula (Ia):
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14- cycl ohexyl - 3- net hoxy- 5, 6, 7, 8-t et rahydr oi ndol o[ 2, 1-a

][ 2, 5] benzodi azoci ne-11-car boxylic acid, or
wdadeospadoshexyl - 3- met hoxy- 6- met hyl -5, 6, 7, 8-t et r edydBRO0SM04127

olo [2,1-a] [2,5]benzodiazocine- | | -carboxylic

acid. 35 2. A conpound as cldi-med in Caim1 wherein X

is -CR14R15- and Y is NRl4a WD 2006/ 046030

PCT/ GB2005/ 004127 -73 3. A conmpound as clained in

Caim1l whereiny is - iRYSa- and X is NR4 4. A

conpound as clained in aim)zof formula (li) and

phar naceut i Q¥ y_acseptHbl e salts thereof XNz

HO2C N Q 5 wher ¢ Yia - or NR 14a;
Zis 0 or -CH2-; R4 w A e)oas def%I ed in
Caim1; 10 with the p [ plat when Y i s'NR aa, Z

is not 0. 5. A conpound &s claimgd®)ip Caim3 or Caim
4 wherein Y is -CH2- when Zis 0. 6. A conpound as
wherefal @i med in any one of Clains 1, 2 or 4 wherein Y is NR
A0 B o i A oot SRR ST B o
CraltRgn X is -CH2-. 8. A corrpound a_s claimed in any one
bt SR B ol oGS o B BN 1 e
O(CHgnqun’eogtHzgﬁomcmf OC) kel G(CEHzE&]aHetérSar{/lCHQl}m° ‘QR16
CREARC s PR BN e FPR LBy CE (e CgpCr b
ChaRNR? andtthe Btrodae a@inno Rhith theg akeyadiagbform @hgtﬁmhlkghlauc g of dto 7
PR TN K AT -
i R® GldR mreleach iddeperientynplzund fras hgdragemadd Cniabkoyy;one of
hygl:i% :l{f ar&!l_lt]ﬂ%eg% i rhgtler%atgrl'l sel%ctlé]&/ frj O%B’an@ §|t<9 Rfa heteroaliphatic ring of
4 to 7 N &HAnE) wheke )i ﬁhB)st&NaE)l substititgd bPhal@ECHY0x)B &liyellkybor C, salkoxy;
%mqoﬂgpa? @;ﬂ%@y y (ﬂa%)xy %aA(B 818) O n%ﬁ%ﬁalﬁ' sgbsm?lged bg] halogen or
hydroBECT/ GB2005/ 004127 -74 Z
Q7 is halogen, hydroxy, Cy_salkyl or C,4alkoxy, where said C,.alkyl and C,_salkoxy groups are
optionally substituted by halogen or hydroxy;
or Q' and Q7 may be linked by a bond or a heteroatom selected from N, O and S to form a ring of
4 to 7 atoms, where said ring is optionally substituted by halogen, hydroxy, C;.salkyl or C,_salkoxy;
X is C=0, -CR“R"- or NR";
Y is -CR'“R"- or NR'*;
Zis O, -CHy- or -CH,CH,—;
R*, R R" and R'™ are each independently selected from hydrogen, hydroxy, C;.¢alkyl,
C, alkenyl, Csalkoxy, C(O)Cy.ealkyl, Het, (CH,)o.sNR'*R", C(O)(CHy)o3NR'*R"" and
NHC(O)(CH,)o.sNR'R";
RS and R"7 are independently selected from hydrogen, C, salkyl and (CH,)o..NR"*R"*;
or R'S, R'” and the nitrogen atom to which they are attached form a heteroaliphatic ring of 4 to 7
ring atoms, which ring may optionally contain 1 or 2 more heteroatoms selected from O or S or a group
S(0), S(0),, NH or NC,_salkyl, and which ring is optionally substituted by halogen, hydroxy, C,.salkyl or
C,.qalkoxy;
R'® and R" are independently selected from hydrogen and C,alkyl;
or R'®, R" and the nitrogen atom to which they are attached form a heteroaliphatic ring of 4 to 7

ring atoms, which ring may optionally contain 1 or 2 more heteroatoms selected from O or S or a group
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~X'Y HO2C N (la) A (Q@)o wherein Ais cyclopentyl or
cycl ohexyl, optionally substituted by hal ogen,
whyasoxp30 Cl- 4al kyl or Cl-4al koxy; 5 Q is hab@meB2005/004127
hydr oxy, C1-6al kyl, CI. 6alkgé%_ aryl, heteroaryl,
CONR Rd, (CH2)0.3NR Rd, ) 1- 3NR Rd,
CXCHZ) 0. 3CONR Rd, Q(CH2) 0. 3ary| Q( CH2) 0- 3het er oaryl
. R and Rd are each |nde endent | select
S(0), $@nmr%eﬂkylefd HHICR yins asrva“@(aﬂy gupsutuipq Dy halgen, Fbédrom Ci.qalkyl or
Cuﬂﬁmﬁ the nitrogen atomto which they are attached form
eteroaliphatic ring of 4 to 7 ring atons, where
and phagmageytically aceepgableisalirahdrsrfsubsti t ut ed by hal ogen,
W“hugxg&@%Mhmcn 4al kyl or Cl.4al koxy; 10 Re and Rf are
each indgpendently sel ected fron1h dr ogen and
when s Q.4hqadX foesgiot seataiinring thag iseithey 4399 g%?ﬂﬁe*t%msmleﬁw group, or a
heteroSyli€ gxtoﬁﬁl 1nfcfu9i'?{g h\',to Hhadtthtsmd LlebRd flod 1§ Aagal | phati ¢
ring o ring atons, where said ring is

and th%mmmad Pfyf"%’bas@zl)t’iftoéd by hal ogen, hydroxy, CL-4al kyl
14-cy<96hegl‘74@ﬁll§%¥ 6H- 1%@)@0[1"@-@]’[? b besBk4Liel11 4aibkylic abd, 4al koxy

grou s are optionally substituted bi hal ogen

Li-cycdahensimesiy o L8 g oG b g RS ree A4 IcRPPRIgE acid

14- cy&;heﬂﬁlﬁxﬁ&){@xyvmf 8-tedhlirGeldofdd, Kyl (2 @ﬂfénﬁlmﬂ&id@@l%aﬂb@lﬁ%&d or
optional ly substituted by hal ogen or hydroxy;

14- cyquheéy«]d} l@h(ﬁﬂgp lgéthylr%q(’éa-tqﬁrﬁh)éir%m?&[% aH2ﬁg{eré7roé|§§qﬂﬂe ll-carboxyhc
acid. selected fromN, 0 and Sto forma ring of 4 to 7
atons, where said ring is optionally substituted by
hal ogen, hydroxy, Cl-4al kyl or Cl-4al koxy; X is C=0,
13. - Mﬂoﬁnd A9 clalNRE4n Cl%ﬂn Y2 wBereitR i4 afR1dhaxyl WptidiRiid ajbsttuted by halogen,
- or -CH2CH2-; Rl14, Rl4a, R 5 and R Sa are each
hydro’FymgeﬁEWH%‘rﬁli“%}k%i ected from hydr ogen, hydroxy,
Cl. 6al kyl, (C2-6al kenyl, C1.6al koxy, C(O) Cl. 6al kyl
14. NIAC(O@F’( E):HZ OGI%N 61[?@&1@2’0 r(jggzﬁgl]gi vglgaR'mG 715 g?lggen, hydroxy, C,.salky!l or
Crqaliorgependent |y sel ected from hydrogen, Cl.6al kyl and
(CH2) 0. 4NR18R19; or R16, R' and the nitrogen atomto
whi ch they are attached forma heteroaliphatic ring of
15. 4 A @mpourfd A gladhedni® anyWwiie 61 Claini3d 2A®Y4 ORdréin QAlslapseaont ai n
1 or 2 nore heteroatons selected fromO or S or a
group S(O, S(O 2, NH or NCL.4alkyl, and which ring
16. | A cadpbentiads kpinsedlis Clatrit etifobryuli dha) gadiphahydeaicyl]ly acceptable salts
1. 4al kyl or Cl. 4al koxy; 30 R18 and R19 are
‘ndependently sel ected from hydrogen and Cl. 6al kyl; or
R18, R19 and the nitrogen atgMto which they are

attached forma heteroal'ghﬂtlc ring of 4 to 7 ring

thereof:

atons, which ring may opfionglly contain 1 or 2 nore

heteroatorrs H$8I ected frgmO qQr S or a group

(TIaa)

wherein Q' and R'* are as defined in Claim 12,

with the proviso that the compound of formula (Iaa) is not:

14-cyclohexyl-6-methyl-5 ,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo(2,1-a][2,5]benzodiazocine-11-carboxylic acid, or
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a]{2,5]benzodiazocine-11-carboxylic

acid.



WD 2006/ 046030 PCT/ GB2005/ 004127 -75 S(O, S(O 2, NH
or NC1.4al kyl, and which ring is optionally
wenwsvidosd ed by hal ogen, hydroxy, Cl_4al kyl orPCT/GB2005/004127
Cl. 4al koxy; and pharnmaceutically acceptable salts
thereof; wth the proviso tW4: 5 when Z is 0, then
Q does not contain aring that is either a C6.14aryl
group, a C3 _10cycl oal kyl group, or a heterocyclic
group including 1 to 4 heteroatons selected fromO0, N
17. and cSmpaund a$ Hleimeo iMpOlEine1fhekdi Glis Aalogad)or hlssemot
14- cycl ohexyl -7, 8-di hydro-6H-i ndol o[ 1, 2-e] [ 1, 5] benzoxa
zi ne-11-carboxylic acid, -
18. l4Acympahexytlithedt Olyim & & Clail-10 amélahmdi‘a@é (T, AR R 3]

c10>§ﬁ$vgﬁgﬁgd'az b o i§g§&%g§¥l gﬂydr0|ndolo[2 1-a

112, 5]benzod|a200|ne 11- carboxyllc acid, or

19. éfréc r%lﬁ_gugﬁ %/ éz_ugjegg}tq Bl)éi%/ ]a%fgne nﬂxgay @gegpm%ﬁe&ticg g?rf?able salts thereof:

13. A conpound as clained in Caim112 wherein Ais
cycl ohexyl, optionally éybsﬁﬁtuted by hal ogen, 15
hydr oxy, Cl.4al kyl or d | koxy. 14. A conpound as
claimed in aimi12 or A wherein Q is hal ogen,

hydr oxy, Cl.4q¥$§ or  Cl_4al Kpxy. 20 15. A conpound
as claimed in [

absent. M A conpo i in plaiWIﬂubf fornul a
(laa) and pharmaceu ceptabRe salts thereof:
Rl4a r-N HO 2C N QL (Iaa} erein Q and Rl4a are
as defined in Claim 12, t h'provi so that the
conmpound of forrmula (Iaa) not :

14- cycl ohexyl - 6- net hyl -5, 6, 7, 8-t et rahydr oi ndol o[ 2, 1- a]

18 xylic acid,
Whmgé Q%Q? 1g§§|§%%§&$%%§VQ§LEﬂ7 8- tetrahydroindolo[z,l-a
with {he 21Bish énrded r ermonhef-forinudadiasadt il 4-cypiihexyl-Gr8-Blydro-6H-indolo[1,2-

N oh - xy-6-met hyl -5, 6,7, 8-tetrahydroi nd
eHL%ﬁ%%%%%?gﬁﬁfﬁ?é?ggﬁggd|a200|ne 11- carboxyllc acid. WO
2006/ 046030 PCT/ GB2005/ 004127 -76 17. A conpound as
cl @i ' i %? i ; s
20. B, & '&gigi r‘fll'Bg Ssn glga g:r1 }fﬁrrg{igq fn a a(?aﬁqaﬁ%ﬁh%?ﬁ%r%{c%ﬂ?%%ﬁable salts thereof:
wherein Rl4a is (CH2)0 3NR16R' or '

RM

R‘IO

HO,C N
O /4 O (10)

where R'® and R are as defined in Claim 1.

21. A compound of formula (I) as defined in Claim 1, or a pharmaceutically acceptable salt thereof,

for use in therapy.

22. The use of a compound of formula (I) as defined in Claim 1, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament for treatment or prevention of infection by hepatitis C virus

in a2 human or animal.



5 C(O (CH2) 0- 3NR16R' where R16 and R' are as defined
in Claim1l1l2. 19. A conpound as clainmed in daiml of
wo oooaoka@3q | b) and pharmaceutical |y accept abl e B&t/G82005/004127

thereof: R14 R15 O HO2C N - 10 where Q, @, R14

and R5 are as defined in Gd&m1l, with the proviso

that the conpound of fornmula (Ib) is not

14- cycl ohexyl -7, 8- di hydr o- 6H i ndol o[ 1, 2-

e] [ 1, 5] benzoxazi ne-11-carboxylic acid. 15 20. A

23. C (Aﬂﬂlﬂﬂﬂiﬁdetﬁ:ﬁal@bﬁpcﬁﬁﬁdm icomfzisarigi cbm@bunld Of Fodmala (1) &9 deﬁﬁé‘h in Claim 1, or a

ceutl pt abl e sal t er eof R10
pharmBiB 6O Rt e st S outhOyinh aplivmaceyipd hacheptaple carie.
Gaiml. 20 21. A conpound of for mul a (1) as defined

NIV LS e TR -
agents(fﬁfl’m@mdn@f off afaniufeatidnk puch s fednkined apdne, Gk @&l 1|?ﬂn4un0ﬁ%5dtﬁatory agent such
ar utically acceptable salt 25 thereof, for th
as o, Eré’ﬁ elﬁ?‘b of a medi cament for treatnment or
preventl on of i nfectl on by hepatitis Cvirus in a
é nhor ani nal gOG/ 04 030 PCT GBZOOS/ 004127 -77
mep %wée%&tg@thee%ﬂm IHBLRANTSHC eHpRat SPHIGE & B YRpReE7 illness
10 due to(hépabﬁ)sr Quiras, (he nedidd tebiviig ddinthistria 6 alhunfh oflanimal subject suffering from

eutic tabl e sal.t there
e coff QBRI B TN rAlbCe T b arip ok M phpaceutical composiion s
claimed &t Claerl 23 & Qdim 24 qa bezr corpautid of rmRRNDQS défined indSaiel Bbied
harmaceuu ﬁ\ N %q\ﬁhsaff her conpri ses one or nore other
P agencta SY PN nt of viral infections such as
an antiviral agent, or an i mmunonodul at ory agent such

15  26. r5>a(%ck:%s|?or t%: Q/ngaranIog 8f Y %Pgr?pglé ogﬁ(g\}ngﬁ (Bfas flg@gé }n::{:laglgltrll eqt er
(a) whme &vie NRi“ny iaterial hmm@sureb&)a carspound bffpauild (5: C Vi rus,

the nethod invol ving adm nistering to a human or
ani mal subject suffering fro(?1 the condition a
therapeutically or prophylgacticayly effective anpunt
of the pharmaceutical c 05|t|/an s claimed in Cdaim
23 or Aaim24 or of a conpourfd of fornula (1) as
defined in C ai aN pharlsaceuti cal {lé accept abl e
salt thereof. 15 26 -@- t he preparation of
a conmpound of fgurr d ned in Caim1l either
(a) where Y is NR14, by i/{}ternal ring closure of a

20  wherein R, R% A, Ar, W, X and Z are as defined in Claim 1;

(b) by internal ring closure of a compound of formula (III):

N " (I10)
/

wherein R', R%, A, Ar, W, X, Y and Z are as defined in Claim 1 and E is hydrogen or bromine; or

25

(c) by internal ring closure of a compound of formula (IV):



SOH ,XNR14 Z 1 RN(Il) A R A 20 wherein R1,
R2, A, Ar, W X and Z are as defined in aim1l1; (b)
whyoosnt@smal ring closure of a conpound of forpal/@B2005/004127
(I1r)y: W~XY-ZR/ NBr e Eg(IIl) R\ A 25
wherein R, R2, A A, W X and Z are as defined in
Caiml and E is hydrogen or bromne; or (c) by
internal ring closure of ga/g(angound of formula (IV):
WO 2006/ 046030 PCT/ GB200%/0041 Tz -78 W _-X -Y,\ Z N
Ar (I1V) R2 ~ A wherein R2, |[A, Ar, Y and Z are as
ﬁ defined in daiml
or is converted to ar therwyclisation
reaction, and W } Caim1 or

converted to 5 W'during o S he cyclisation
reaction. A

wherein R, R?, A, Ar, Y and Z are as defined in Claim 1 and X’ is X as defined in Claim 1 or is
converted to X during or after the cyclisation reaction, and W’ is W as defined in Claim 1 or converted to

5 W during or after the cyclisation reaction.



