1 Tetracyclic indole derivatives as antiviral agents The present invention
relates to tetracyclic indole compounds, to pharmaceutical compositions
containing them, to their use in the prevention and treatment of hepatitis C
infections and to methods of preparation of such compounds and
compositions. Hepatitis C (HCV) is a’cause of viral infections. There is as
yet no adequateletaimdiatinfiul Higkvitfestiombiitirisibelieved that
inhibition of its RNA polymerase in mammals, particularly humans, would
be of benefit. Published International patent application Wg) 93/0(?334 :
(G BB Bl THEHRE For e KISLHEscleNlbes ERERBe s the TmeraiHg™
conmdolede rvatives: ReBy A-+hdit \us¢ ZnRUe Cr42Yntidd RhdRPeaiesteoA hepaRts C
inffioR3mRh aRthuare Hsfingd theein. B peeldl i compRaitiens and
methods for treating psychiaé?'c and %(fecurolo ical disorders. ngever, this

docIfHtHGESThor didtiBes tHe' t¥e ™6 tetFacy B IRdO RS LBHIATIEE iaiment
forthé@¥ngieripreventings Vikdikinfe ctivnshPuldlishé didnkérhatiorakpateint mammals,
pmgmmg%amgv&ggmg&%@apan Tobacco Inc.) discloses the

followvi 9fused heterotetracyclic com ounds:éR% R2 RRG3R G2'A

X GPJ‘% fkédﬂ“t.et‘iatﬁ’é RIS ROK VY, eV 8 (6 ?@??*@’é}%ﬁ“ﬁ’f for
theRBURScIRE R 6iahaia hrd diefinadithereln; amiddheir use as HCV

polymerase inhibitors. According to a first aspect, there is provided a

compound of the formula (1): WO 20 46030 PCT/GB2005/004127 -2
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where A, Z, Ry, Ra, Rs, Ry 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 Internationai 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?, R*. R®, R, R® and a are defined therein, and their
use as HCV polymerase inhibitors.
According to a first aspect, there is provided a compound of the formula (I}:
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N (I) RZ Ar A wherein A is C3-scycloalkyl, optionally substituted by

halogen, hydroxy, C,-,alkyl or Cj-4alkoxy; Atis a moiety containing at
WRHgeBred3tomatic ring and possesses 5, 6, 9 or 10 ring atom®.CH/GB2005/004127

optionally containing 1, 2 or 3 heteroatoms independently selected from N,

0 and S, such as phenyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl,

furanyl, pyrazolyl and imidazolyl, which ring is optionally substituted by

groups Q1 and Q2; Q' is halogen, hy, o&y:‘@\,-Galkyl, C1l.6alkoxy,

(CH2)o-3aryl, heteroaryl, CONR Rd, {CH2)0-2NR Ra

y , O(CH2)0-3CONR'Ra,

O(CH2)0-3CO2H, O(CH2)¢ o\3heteroal, OCHR 'Rf or

from hydrogen, Ci-6alkyl and C(O)Ci.alkyl; or R” and Rd, together with

the nitrogen atom to which they are attached, form a heteroaliphatic ring
whergip4 to 7 ring atoms, optionally containing | or 2 more heteroatoms

independentlysaledse e Qnangd.s andlor | or.2 groups independent

selected from ﬁﬁ a%;gt NCil.rgglkyl, wfﬁeg g%% ?Pﬁa %éﬂgﬁléléﬁ Y 8r C"“al?‘loxy"

suBSHEREW Y RAGHRIAE Ry MRSk OTomNis o @) dedkesxyes R, @cbRIctag atoms,
optiomble pemdimitly 1selectaddomdnyiineerhderkigdabind:ang el »@llkoxyi 8 rs&h%rs‘%henyi,
ﬁrgdg%gp P)){ig]ﬁ%[{ﬁoagorpnsplﬁcteqf om N, 0 and S to form a T
e ’ 4Rt Ve eRE51E G0 Brytlesninl which ring is

pyrid , _
eteroaliphatic ring o o/ gaf%n S,

_Optiog{]{ysﬂt%@tﬁ@/Wmeﬁ&i Ci-4alkyl or C7-4alkoxy; and where said

CIAalkylogendaligy, and Ay, 4F0HBS A/ ORYOY jtute, epd e epd
O(C}p?lqgeg Q 4&%}/ %@%ygaloﬁenﬂqﬁ% %nggﬁgﬁqu%%xf‘m}“m R
I IS o P e Qb
O(CHyyidgisroaryhyF 878 RO PQD &L QS (DRYBR liRKBERMY form a ring of 4 to 7
atens; IR Sl diag.apt ' r2 heteroa _
independently saeglé' cted fl%gh%@&l% g%%% , a?l%e?é (g'p ?@ﬁgﬁi’/&sﬁg‘?’sﬁmé‘&%y
‘ ha?(r)geﬁr,l(g V&F& ,‘E&béfg‘fl@fr(ﬂg@i?ﬁ%ﬂkﬁ’)(w‘%éhéf RreatacRaliso8 0Pk eroaliphatic
ring o£4@) N HS( @Y2RRRIon CIOIMHB(OY2Cir Balleyk heteroatoms independently selected from O

an 5 A 0 a ) A e e is o
d S@@N H&@g&%ﬁ %)9 &%&%& %Igg%%)té\l glb%gl)zrggﬁg)o Z{rﬁyt‘f/);la%?& ég{%&ng 18 optionally

1 . ) a
Substiﬁ}%&r of R' and R2 is hydrogen; are indepdi

X HHogEh Byfiony-danalkyBordhrelkpidiRb, together with the nitrogen
atBfmed Whichibeyareastackas farmadsieraliphaic. ing ohid.19.7 ring
atgnis, \hieh, fing, gy, optignally contain | gr 2 ﬁore eteroatoms
. ) : S
4+, ,independently S%'glcteaﬁoen% BLREEdrd D GRoUpLiFaBRlfIAEphatic ring of
o7 SingaterririheSs (oY rSiieonianaty NG ety MldgerCiiaray - CHAGHZ: €, jalkoxy;
and where said Cy4alkyl, Cy_qalkoxy and ary! groups are optionally substituted by halogen or
hydroxy;
Q*is halogen, hydroxy, Cy.salkyl or C,.qalkoxy, where said Craalkyl and Cy satkoxy 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,
bydroxy, Cypsalkyl or C, salkoxy; :
one of R! and R* is CO,H, C(O)NHS(O),NR'R®, C(O)NHS(0),C galkyl,
C(O)NHS(0)2(CH)5.5C0:R® or C(O)NHS(O),(CHa)gsaryl,
and the other of R' and R? is hydrogen;
R* and R® are independently selected from hydrogen and C,4alkyl,
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 oplionally contain 1 or 2 more heteroatoms independently
selected from O and S and/or 1 or 2 groups independently selected from S(O), S(O),, NH and NCqalkyl;
W is -CHz- or -CH,CH,;



3 Xis C=0, -CR14R"- or NRI4; Y is -CR,4aRlIsa- or NR 14a ; Z is 0, -CHR
0- or -CHR7CH,-; R70 is hydrogen, hydroxy, C1-,alkyl, C2-6alkenyl, oxo,
O(CH2)1.3NR'R or N(CH2)1_ 3NR'R3; R14, R14a, R15 and R15a are
each independently selected from hydrogen, hydroxy, C1.6alkyl,
Czsalkenyl, C2.6alkynyl, (CH2)03C38cycloalkyl, C6alkoxy, C(O)Cl-6alkyl,
(CHR)aryl -(RER)& osiN@t,;C(O)(CH2)o3Het, (CH2)0-3NRI6R17,
(CH,Q:30 ik%(@lj@@@(:(O)(CHz )oaNR16R12
NRISC(O)(CH2)o. 3NR16I3 S(0)0-2(Chl2)0aNR16R17,
(CHéyé Qéfdfoarg! o?‘@?((ﬁ&?HZ)l 3heteroaryl, optionally substituted by
one Y twohgaips, ind@pendentik selecteddiom &b, Galkyl, hydtoxyor N(CH,).
IQ%I(Qgen C1_salkoxy, SH and S(C,,alkyl); R16 and R" are independently
N selected from hydrogen, Csalkyl, (CH,)0.4NR'8R19 SCHZ)O 3Het,
(CHB)0 BhefercaAR (GRZSOIItotesiRsciskieg: Rar lsidroget hydroxy. Crealkyl,
C, (HE)0-BCAISeyclaalkyl;Copticnalty substituied Oy €1 Gakiy k(TR 2)0:30EH, ),

quQr( %ﬁ%%ﬁ@dk%m Riopnd F%cﬁf?g%'w wif Bﬁtﬁ e@ atgqm-ps n

whic are ]attgched form a heger atlc ring o oms,
N&Nﬁ@(ﬁﬁéqﬂ“é@ Stk CEhiailiR & 2< 31?‘?&%&8%%@%{&
opthanid Subdiian | ior angI’ﬁ)U’Q@I@dﬁpemdﬁﬁéhﬁSﬁﬁgdedcfmm(&(Q);,éS(@)7hydroxy,

I ,ﬁ% | gngl N H%)Q C1. alkoxy, and which ring is optionally
ha 'C}mstl uted% haloger?t ydrg)xy, Cl4alkyl or Cl4alkoxy; R'$ and R19 ar.

mdeBenﬁ&?n sl EEPHERRHY dRBGER, EOMBNAIPEsiY hetdhshndPrRIER R
(CandiRL9, tegeihereiihrihe nilogen@RaHo. W theyare Gitactad faomiky,

opfbrlBIRIRRIRRANS tng Rl Adayn T g@%&%ﬁg% /hich fing.may optionally

contain I or 2m qQre 'Retéroatoms selected from 0 and’'S and/or | or 2

groupisisel@xtell fré‘?ﬁf’é‘f‘@y@(@fzmﬂ?g%ﬁ%t Whigh BRY Hhidirehsg igorm 2
hetoptbpially stiastituted lyy dhval ageis, hytlcaxyin € ndalloprondaalkady and 2 more

het%%{&%%@éé't%@%%c@%ﬁ %b!lﬁd%ﬁ-“i HEIR0k WD he Riovise. gt & o), sco),,

compound of formula (1) is not:
NPM@}@B%M NEBHydroBi9sndub e S b RS ey s tEatutogen

hvéeid, C,alky! or C,alkoxy;

14-cyelghexyl-famal ?XA&W@@&L@PMWW& %591[% 1-alla albrazRdipzocine

-1 I-carboxylic acid, 14-cyclohexyl-3-methox

7,8- t%rtrﬁhyﬁ%lﬁdoFBFEtie’é]“Tﬁ“gjﬁeﬁ‘?@a‘Fazﬁeméq T}BQ}HB%I%E gighegh form a
heibdtirtlolexyt Iimethoxybe narthyl-bibsE , 8rietratyy dpoimdbjofdniaa][ 2, 6] more

heé%%k%?%'eﬁgcééd carhexylie agid:in one 9‘3&’@&9& 259 S&R%@ @ﬁ%a NC,.
R 141, In another embodiment, Y is -CRt4aRlIsa- and X'Is
4a}§<y1 asad which ring is optionally substituted by halogen, hydroxy, Cualkyl or C sl koxy

and pharmaceuucally acceptable salts thereof;
with the proviso that the compound of formuia (1} is not:
14-¢cyciohexyl-7.8-dihydro-6H-indolo[1,2-¢][1,5]benzoxazine-1 1 -carboxylic acid,
l4-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo{2,1-a][2,5]benzodiazocine-1 I -carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolof 2, 1-a]{2,5)benzodiazocine-11-carboxylic
acid, or,
14-¢cyclohexyi-3-methoxy-6-methyl-3,6,7,8-tetrahydroindolo]2,1-a]{2.5]benzodiazocine-11 -
carboxylic acid.

in one embodiment, X is <CRMR". and Y is NR',

In another embodiment, Y is —CR"¥R ™ and X is NR™.



According to a second aspect, there is provided a compound of formula (1)
as defined above, or a pharmaceutically acceptable salt thereof, for use in
therapy. According to a third aspect, there is provided the use of a
compound of formula (1) as defined above, or a pharmaceutically
acceptable salt thereof, for the mand?acture of a medicament for
treatmendiog preventiohaspdrifabtionsoyrdeatitis Gpowg il dohumai)ars defined

abodRI Bl RGEAINGLIQ A loUER-AsReRIURGR Lﬁdqm}{@'&‘ﬂ a pharmaceutical
comf%g)smon com%rlsmg a compound of formula (1).as defined above, or a

phart e tadaIR 6%&8%8%‘“%%% HHREPESES ﬁheag%eo%ﬁa?tl%‘?’i“ﬁﬁﬂ?%ﬂf formbula (I) as
defiphérabaveuticallyphooeptaiielsarmiemifde ordinghtosatfifthr adpectartiferatis of a

mea‘HEQ:\HQE%ﬁt&&%@%ﬁ%&ﬂﬁt%@&ﬂ%h‘%r@%@%@@@ N OhOHTHIR &L dASal

defined abhove either (a) where Y is NR", by internal ring closure of a
compBUHtSIr8AMIA ?fﬁi"*dpf”%(lwmeﬂ %\P‘Z‘""ﬁz“ie}"i\fa(‘ﬁ?mﬂ?s'ﬁ%“,&(’“‘l’“S“”g
a covheneit &' f[REYIA (D aWekrandidarenas plefimecaibole adiepblléntgrnbdreof, in

assémﬂl&llf%% R&iﬁr&&%ﬁ%f}%&éé%ﬁ@ﬁr@) W-X-Y-ZR1BrAt/(lll) ERZ
A wherein R2, A, At, W, X, Y and Z are as defined above and E is

hyclr SRR BR A B (E)By TEME iy Crosdfe Bt BEBmIsBUHG gpmpound
of fgrmlal &) YeBhedAboXe Yhgr R} What 1\ NRZ' byinwinel eimg RdsuRQ A conpyund
of BRFL% afe as defined above and X' is X as defined above or is converted

ety

wherein R', R, A, Ar, W, X and Z are as defined above;

(b} by internal ring closure of a compound of formula (111):

XYL

W
R Br-
N ()
R® /
A

whereln R'i, R A, Ar W, X, Y and Z are as defined above and E is hydrogen or bromine; or

(c)} by internal ring closure of a compound of formula (I1V):



to X during or after the cyclisation reaction, and W' is W as defined above
or converted to W during or after the cyclisation reaction. One favoured
group of compounds of the present invention is of formula (li)
andpharmaceutically acceptable szla_?g thereof: WO 2006/046030
PCT/GB2005/004127 . -4 X-Y\ Z HO2C N where X is -CIIR16-; Y is
-CH2- or NRt4a 5 Zis O or -CH2-; Q', R74 and R14' are as deflned in
relation to formula (I); with w;-:-,p{ox/i]so that when Y is NR 14,"' Z is not O.
The following embodiments apply in refation to the compounds of
formulae (I) and (IQI! . In one embodiment, Y is -CH2- when Z is O. 10 In
another embodimenty¥is NRY4, whe 5, -CH2- another
embodiment, Y is NR ' @ In ané r embodiment, Y is
-CH2- when R14 R othérthan ydrogen another embodiment, R14 is
(CH2)o 10R16 or (CH2)o.INR¥6R17 where R16 and R'7 are as defined
whé&ﬁﬂ@“ﬁﬂ $0 JQrRauiay ), BefRmaRly aR 1RG0k H&A@R&M& )Mzﬁoemd
4 is OR16, R16 is hydrogen, CH '8 '9 78 preferably % a(Cl balkoxy)
to %cﬁwja IR RFO OB RS 4 Yo BB e ﬁetaffa?ma ?fso W
durMoue girefideatplyisRbE tsabyarogen, (CH2)2.3(Cl.4alkoxy),
(CHaie NGk daUol? of (HAZANR AR psre KBTS I agsier 1

with the nitrogen atom to which they are attached, form a 5- or 6-

andptersere BRI GRS e Which ring may optionally contain 1 or 2
more heteroatoms selected from 0 and S and/or t or 2 groups selected
from S(O), S(0)2, NH and 20 NC.4alkyl. Examples of suitable R16 groups
include hydrogen, ' ~\\""~ OCH3 , N(CH3)2, 'CH3 and NI NO When
R74 is NR16Rt7, preferably R16 is hydrogen, Cl.4alkyl, C3.8cycloalkyl,
(CH2)1.3NR'8R19, (CH2)0.3C1_4alkoxy,
(CH2)0.2C(0O)(CH2)0.2N(C1.4alkyl)2 or Het, optionally substituted by
CL4alkyl,
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20

25

25 where RIB and R'9 are independently selected from hydrogen, C,4alkyl
and heteroaryl, WO 2006/046030 PCT/G112005/004127 -5 or R18 and
WO R¥jaog@ter with the nitrogen atom to which they are attached¢iggn2a05404127 .
or 6-membered heteroaliphatic ring, Which ring may optionally contain 1
or 2 more heteroatoms selected from 0 and S and/or | or 2 groups
selected from S(O), S(0)2, NH and NC"_4alkyl. When R14 is NR16R17,
preferably, R" is hydrogen or C1 ﬂ More preferably, Rt7 is hydrogen,
5 methyl, ethyl or i- propyl Alterjatlvely, vhen R" is NRi6R17, R16 and
R17, together witfABe nitkegen @gtom to yhich they are attached, form a
5- or 6-membered hetd ring may optignally contain 1
or 2 more 0 atoms and# eteghfrom NH, Nt, -4alkyl and
N(CH2)0.3C,.4alkoxy. Examples of suitable NR16R17 groups include: H

10 -NH2 -NH(CH3) ---N(CH3)21 NH2N~\NMe2 /N~/NM02 H Me Me
OCH3 .~ NHMe , NMe2 15 Me

I WWINW/N\-\N~ We Me Et'PrN
NMe2 .. ~-NMe2 Me H" Me QMe-+~20 NjPrMe N H Me N Il /N CNMeZ
where NMe2 NMe2 0 0 WO 2006/046030 PCT/GB2005/004127 -6

X is -CHR'"*-,
Y is -CH,- or NR';
Z1is O or -CH;-;
Q! R and R'™ are as defined in relation to formula (1);
with the proviso that when Y is NR', Z is not O.
The following embodiments apply in relation to the compounds of formulae (I} and (Ti):
In one embodiment, Y is -CH,- when Z is O.
In another embodiment, Y is NR' when Z is -CH,-.
In another embodiment, Y is NR' when X is -CH,-.

In another embodiment, Y is -CH,- when R" is other than hydrogen.

In another embodiment, R™is (CHy)o.. OR'® or (CH)e . NR*R"7 where R'® and R are as defined

in relation to formula (D). Preferably, R" is OR' or NR¥R!",

When R'* is OR'®, preferably RS is hydrogen, (CH2)1.5(Crsalkoxy) or (CH,).sNR'*R* where R'®

and R' are as defined in relation to formula (I). More preferably, R s hydrogen, (CHa), 3(Cy.salkoxy),
(CHy)y s N(Cqatkyt), or (CH,). s NRBR! 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(Q), $(0),, NH and

NC,qalkyl. Examples of suitable R'® groups include hydrogen,

§\/\OCH3 . 2\,/\N(CH3)2 _ O

é \/\N 5 \*’/\N/\

When R™ is NR'R", preferably R is hydrogen, C,4alkyl, Cygcycloatkyl, (CHy)y sNR™RY,
(CH2)0-3C1_4alkoxy, (CHz)Q.zC(O)(CHz)o-zN(C[.,;a[kyl)z or Het, optionaily substituted by C1_43.lkyl,

where R™ and R" are independently selected from hydrogen, Cyalky! and heteroaryl,



-~ ['~/OMe -N We -N N \-1 and In another embodiment, R14'" is
hydrogen, Cl-6alkyl, C2-6alkenyl, Het, (CH2)0.3NR'6R'7 or
WO Ei5ie$9)0-3NR16R175 where R16 and Rn are as defined i€ FleRaons(804127
formula (I). Preferably, R1da is hydrogén, Cl-5alkyl, C2-4alkenyl, Het,
(CH2)2NR16R17 or C(O)(CH2)1-2NRI6R1' where R16 and R" are
windependently C1.6alkyl, or R16 and R17, together with the nitrogen atom
or R ATRES eébgéf’é‘%%cgr‘/%ga,g%ﬁ‘ﬁf& ¥ e e A e EPgRRpTraN 6 thgpbered
heteroplipbhticimy gnalidptignatly cpitaitiylconZimmiose DradarnaanthoiskeRERd from O and S

/o0l HBRS B8 oL dOefromy Mp1 NG} 4alky Examples of suitable R14,
anere i lﬁ%% \ Wg(rg{%?éthyl? prl(%li}ffa ﬁTyl, pentyl, ally, 0O O

groups include hydrogen, meth
) B, DR Mhfepreioratinfes s bydroges ©Or£antkth dftheseferably, R' is hydrogen,
5 methybrabebimentpQ. is hydrogen, halogen, hydroxy, Cl-6alkoxy,

O -3C(0)(CH2)0-3N(G 1. 4alkyl) 2, @(CH2)0-3aryl or _
o%ﬁ%g‘-"é’ ﬁét‘gr'%%%l. lﬁge%f‘e%b’lit? QXﬁ%z%yéPéﬁé T IR HI I EpaGRiAEM to which they
are atg HGTTA 34 alkoRy NI 2yeeBEipNiClitally iz h GiEE M) Os o ior @Btain 1 or 2
more Ot }Adhetesear raRreferahlyr s h ine-~chlprine, ‘
Suitabgyggp h7CI-3aIko>§fI® %fCHz)l-zcé:“?o%}ﬁ%g%é%’%%?bc{)!(%gfl—’l% -‘rb"‘l!ge"ﬁ?fl, Examples of
( g%-ﬁg%f’&)}ﬂc f!éHZ)O-Ipyridazinyl, O(CH2)0-1pyrimidinyl or
O(CH2)0.lpyrazinyl. Most preferably, Q' is hydrogeniifluorine, chlorine,
hydroxy, methoxy, ethoxy, i-propoxy, OCH2C(O)I><|(&l enzyloxy,
——nPppyridinyl, OGEZpyridinyl, QCh idazinyl, OCH2pyripidinyl or
10 g:zgyrazinyl. 25 K@ﬁjer favoure Ersc}){{ﬁl)ﬁ ©of compounds of the present
invention is the compound of formula (la): ~X-Y H02C zZ\ | (Ot)0-t (la) A
ﬁ Oz wherein WO 2006{@46030 PCT/GB2005/004327 -7 Ais cyclopentyl or
- “tycloltexyi, optionatty’ stbstituteeliay,halogen, hyelMexy, €3 4alkyVier
Cl-4alkoxy; Q' is halogen, hydroxy, C1-6alkyl, C,-6alkoxy, aryl, heteroaryl,
CONR'Rd, (CH,),-3NR'Rd

H ’}"e '\,"e ,
N
~ \//\
OCH N N
3 / \/\NHMe, ~ \/\NMBQ’
15
H “;”e *\!ﬂe
N
| ’\/o 4 lvNMB
Me
? Pr ‘ rL
N rL NN
~ \/\Ni\ﬁez P \/\NMeg
H
Me N \
J - Me
N | | I |
. NMe AN
20 NPr | ‘ Me

o N Ne
N D T (e
_N
Nie, 0 O
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0(CHZ)1.3NR'Rd, O(CH2)0-3CONRRd, O(CH2)o-3aryl,
O(CH2)03heteroaryl, OCHR'RI; 5 R™ and Rd are each independently
wosHletachiiom hydrogen, Cl.4alkyl and C(O)C1.4alkyl; or R ,pRayamddisso127

nitrogen atom to which they are attached form a heteroaliphatic ring of 4

to 7 ring atoms, where said ring is opfléﬁally substituted by halogen,

hydroxy, Cl_4alkyl or Cl-4alkoxy; R* and R' are each independently

;e\eﬁi;(:érom hydrogen amm&ﬂ and Rf are linked by a
——heter m selected fromyN, 0 a m a heteroallphatlc ring of 104

%o 7 ring atoms, where said\ring }§ optionally substituted by halogen,

hydroxy, CI 4a|?<y or Cl4alkoxy; and wherein said C14alkyl, Cl_4alkoxy

and aryl groups are optionally substituted by halogen or hydroxy; Q2 is

hdfgibenrRBsdiment Aalkia Briogan ko WherealasnyCHemlGHARNR R "7 or

C(O)Cr¥aikadjrgtoups are optionally substituted by halogen or hydroxy; 15 or
whereq{léang Ig?'are a¥ (? % Iin ed 22};7%?&8 grr%\rlll? {i %%@y,ssﬁlo%?gﬁérr;gyc&a}kyl

to form arin o

Ca. 43%@%{&1%@(%&)% owwmrzmﬂ%)fOr Claalkoxy, X is C=0,

whem@ﬁ;ﬁﬂzs_agg,l}‘@g%dgn@@Ra’ltéﬁRlsa- or NR1lda; Zis 0, -CH2- or
GH2-; 20 R14, R1d", R15 and Rt5' are each md@gendently selected

orR' fﬁamya?éaa?f RS e RARTT (BN RA et BARhAgEm & S- or 6-membered
hetero@{EHEOL ﬁwékydhﬁermeemwawwﬂw?um m@@@almﬁg% 2 groups selected
rom R 8.andf=: are lnm tly select, rom

fro Nﬁ'&@@"&ﬁ)@rlkyl aﬁﬁ df %de 8%2 s g‘i%q"%& 1 th

hydrogen, € d (CH2)0 ANR' AR Ttk oga, propyl,
butyl, 3wt ¥hich they are attached form a heteroallphatlc ring of 4 to 7 25
ring atoms, which ring may optionally contain 1 or 2 more heteroatoms

):f)cted from O or S or a group S(O), S(0)2, C _4alkydy, and which

ring 1& optionally substit by halogen, hyd oxy, 1 4alkyl or

halkoxy; R/ﬂ»Rngﬁa% independently- fro hyd roger M

! Cl.6alkyl; or Rt8, R'9 and the,nlts%)en atom to WhICh th re attached
form a heteroaliphatic ring of 4 to 7 30 ring atoms, WhICh ring may

optionally contain 1 or 2 more heteroatoms selected from 0 or S

roup S(O) S(0)2, N NCIf aIk Ménd which ring isoptio Iy o
bstl ed by halogen dro alkyl or C1.4alkoxy; an ‘\%J
pharmacebitfeally ac eptab sals hereof with the.provi a when
Zis 0, then Q' does not contain a ring that ®&dither aC6.14aryl group; a
C3_locycloalkyl group, or a heterocyclic group including 1 to 4

hdteroatemsrsetboted, L0 i i dband iBlcand Hyeroaynpouneof, formula (la)
O(CH%DQ@EOWQ{%Q%{@ﬁgﬁ%ﬁ&%ﬁ%9155986(1,%2 a.?hetcmaryl, Preferably, Q' is hydrogen,
fluorine, chlorine, hydroxy, Cp.alkoxy, O(CHy)osC(OIN(C;qalkyl),, O(CHy)gaaryl or -
O(CHa)q.iheteroaryl. More preferably, Ql‘is hydrogen, fluorine, chlorine, hydroxy, Cy_salkoxy,
O(CHy),2C(OIN(C 3alkyl)z, O(CHy)g ;phenyl, O(CH,)p. pyridyl, O(CH,)o.pyridazinyl,
O(CHy)p.1pyrimidinyl or O(CH,)y.pyrazinyl. Most preferably, Q' is hydrogen, fluorine, chlorine,
hydroxy, methoxy, ethoxy, i-propoxy, OCH,C(O)N(CH,),, 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):

X—y

HO,C H
O / G @,
: (1a)
A

wherein
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14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazine-11-carboxylic

acid,
WQ a6y tketiekyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]bemzouza omise0 127
-11-carboxylic acid, -7

14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazoci
ne-l1-carboxylic acid, or

14AckrclpHengitd-eneyhloksxBLirtep by 6 upBtteehpy Briierio lo[graxe] (2, stk hor

¢, «aif@gdiazocine-I1-carboxylic 5 acid. In one embodiment, A is cyclohexyl,
optipnally substituted b lo drox 4a|k 4alk .
PrefefdBIy B YD ﬁﬁqéﬂg% S gﬂu? bytﬁuo Cgégr%e?&é?ﬁw R,

O(CHN etNESR’, NIGTE, preTeraiih/, AjSHinsrbdtiiet: intatothel (aBGRIRent, Q1
> Ralggan. i ldatiol aildalonyaMaie erelriaha Qs Qikyl

fluorine, chlorine, methyl or inethoxy. In another embodiment, Q
ab@ehit, WritHap fieRsRUFoa B aﬁxﬁbm@%%f@rmégﬁmﬁvsm v of 4 o7
ring &cf\rf@rmhlé@e@ﬂa}xa@ﬁt @Jﬂ@fﬁ]@%ﬁﬁﬁd@ﬂ&@&apﬁgh&ei%ﬂﬁ&phdaeﬂklﬂol@ _dlkoxy;
Iaa 1 re 4a are as defi relation to
formu d%( *With tﬁ“?e rogf:é%)fr%{ gi ?om%gurno %%orh%?ai% y is not:
140e | obRyke linkuhpis, BerRaemrainrteligunll @-aiSserrcdiarsethiahatic ring of
4 to T HheCAMRRWIRRGIR ring is optionally substituted by halogen, hydroxy, Cy. 4alky1 or C;.qalkoxy;

ﬁgacséc‘lﬁ%he b%i%ﬂ?enéagokﬁf égag(gxﬁeatr@hyyq lgrg]u%%lgl Zopualgzﬂ?]stl)j gt%t?iteg%)o%alogen or
hydrdd:cyclohexyl-3-methoxy-6-methyl-5,6, 7,8- -tetrahydroindolo[2,1-a][2,5]ben
Zo@aﬁ%ﬁgemlﬁ@@%w aﬁ@fjorl@ &SN kedinnent s plaaen Qikoxy groups are
IS

absent. Preferabl luorine, chlorlne or absent. In another
OPUOE?HESéamﬁ%ﬁFdF?l&é!‘?§"’(UHEyﬂf%‘mﬂ16R17 or C(O)(CH2)Q.3NR16R17
where) RidapidnRy' tarbrdsd defiteddrorelationtofosehnstad fa)mP¥eferably to form a ring of

4 to THSANdRELA 5%%{3?BSMSHU%&%@QE@Q@%J&XWR%@@”& 2GiBakioxy;

More preferab and R17are independently selected from hydrogen,

methijl Grfer e(ﬁI?yIRMﬁtWeferably, R16 and R17 are both methyl.
Examples $idhitalrR16 groups include: O N(C fla)2 (CH3)2 and WO

20%6/0662;9 PCI&J&?{OOS/OOMZ? -9 Another favoured group of
corfipounds 6f the present ‘invention is of formula (1b) and
RY™ R" R and R'™ are each independently selected from hydrogen, hydroxy, C,.¢alkyl,

C, salkenyl, Cygatkoxy, C(O)Cysalkyl, Het, (CHy)osNR™RY, C{O)CH2)o;NR'R"” and
NHC(O)CHa)pNR R

R'® and R" are independently selected from hydrogen, Cy.¢alkyl and (CHp)o.sNR®RY;

or R, R" and the nitrogen atom to which they are astached form a heteroaliphatic ring of 4 to 7
ring atoms, which ring may optionally contain 1 or 2 more heteroatoms selected from O or 5 or a group
S(0), S(0),, NH or NC, salkyl, and which ring is optionally substituted by halogen, hydroxy, Cyealkyl or
Cr.salkoxy;

R and R" are independently setected from hydrogen and C;galkyl;

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_.alkyl, and which ring is optionally substitated by halogen, hydroxy, Cyalkyl or
C,.salkoxy;
and pharmaceutically acceptable salts thereof;,
with the proviso that:
when Z is O, then Q' does not contain a ring that is either a Cyqary! group, a Cy ocycloalkyl 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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pharmaceutically acceptable salts thereof: R1d R15 O HO2C N (Ib) Q 2
5 where Q', Q2, R14 and R15 are as defined in relation to formula (1), with
WO ggessvirto that the compound of formula (Ib) is not PCT/GB2005/004127 .
14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-
e][1,5)benzoxazine-11-carboxylic acid. In one embodiment, Q1 is absent,
fluorine or chlorine. Preferably, Q' is absent. In another embodiment, Q2
H4-cydblaiysenBoliiyinitél- Rosfel hBly] (QI)iswbaerhl 0l larather.eimbodiment,

. [ O { 3 ere R16 and R"are as,. .
o e oy (L S A B RS acie.
H-cyqiphianl R TR ORBOFRlerEbI R ARy rd oAl bearedinzaiast | Bakbxgylisracid, or
14-cyc(Gitd L3 INRBR-6-werare- NG pod R A atdefingthinselalign it mularmoexyiic
d (1). More preferably, R1G is hydrogen, (CH2)2.3(C,.4alkoxy),

- (CH2)2.3N(C, 4alkyl)2 or (CH2)2_3NR18R19 where R18 and R'9,

tdgemretybirhitrntn ity oo ahory tomicichiy Sithe jadbyttatized, Hodroxg, 83 quikyl or
CLal@xmenbeied hetemaliphaticd %Mﬁ'&l?eﬁ'@g m@ﬁl‘?{gg%ﬁqu&ﬁ?lﬁb}n%%hoxy More

more heteroatoms selected from 0 and S and/or 1 or 2 groups selecte

act

| prgfer%?p&hﬁg(;dy,s%%eﬁl_' and NC,.4alkyl. Examples of suitable R16 groups

il ade ey encgein@CH3iNGH3)2 g dand, NCHED 020, WieRyR Mbis preferably, Q' is
fluorind RHBR g{&%ﬁa@%@g  hydrogen, C,.4alkyl, C3_8cycloalkyl,

(CH2)1_3NR'S8R'9 (CHZ2Ja3C,.4alkoxy, (CH2)0.2C(0)(CH2)Q_2N(C1

458k dypen QilysbsRitituted by C,_4alkyl, where Ri8 and R'9 are

im%mmwm. ?dﬁm@hymﬂgﬁm@neé&hlfi&h@%@ld&%&fﬂ%ﬁﬁﬁﬁgﬁfﬂ-ﬁmd

‘9. together with the nitrtogen atom to which they are attached, form

pharmg%qtg?%é%e?ﬁ%e%%s q%’e?é?%%?ﬁphatic ring, which ring may optionally

contain | or 2 more heteroatoms selecya&‘afrom Oand S 25 and/or | or 2

groups selected from S(O), S(0)2 jand NC,.dalkyl. WO 2006/046030

PCT/GB2005/004127 -10 WherfR14 i§ NR76R", preferably, R" is

hydrogen or Ci_téalkyl. ly]

i-propyl. Alternatively, R 14N\s N _Rbﬁ and R", tgga ther with

the nitrogen atom to wih are atach#d, form a 5- or 6-membered

heteroaliphatic ring, which ring optionally contain 1 or 2 5 more 0

atoms and/or | or 2 groups selecged frgm NH, NCl.4alkyl and

N(CH2)0.3C1.4alkoxy. Examples

wherein Q' and R' are as defined in relation to formula (Ia)

with the proviso that the compound of formula (Taa) is not:

* 14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo(2, -a)[2,5benzodiazocine-1 I-carboxylic acid,

14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolof2,1-a]{2,5]benzodiazacine-11-carboxylic acid, or
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolof2,1-a][2,5]benzodiazocine-1 1-carboxylic
acid.

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

In another embodiment, R* is (CH,)eaNR"R' or C(O)CH)esNR 'R where R and R' are as
defined in relation to formula (fa). Preferably, R' and R' are independently selected from hydrogen and
Cialkyl. More preferably, R* and R" are independently selected from hydrogen, methyl and ethyl,
Most preferably, R'® and R'7 are both methyl. Examples of suitable R groups include:

O

N(CH,) N(CH,),
ZLL"/\/ e and ‘L‘A/



suitable NRt6R" groups include: H N -NH2 -NH(CH3) -N(CH3)2 H H H
NH2 NMe2 /N /NMe2 10 H e Me /~~0OCH3 N-"-\NHMe N~\NMe2 Me

WO 2Me/0bde~N~ ~~N~ N O O NMe Me Et 'Prl 15 \NMe2 ~-Hitegidooimdd127
N Me NtJMe ~-NN N'PrMe HMe @NN H/fNMe2 fNMe2 N NMe2 O
O 20 /OMe -N NMe -N and ~--/ WO 2006/046030 PCT/GB2005/004127
-11- In another embodiment, R15 is hydrogen. Another favoured group of
cémpeufdswidhecoppedentipuedtontds pfdemmineqiio) and formula (Ib) and

pharmaBDAIBRSEHIGANY. 26ERIAbIE salts thereof: R14 R10

it R

g
L
(Ib)
% O Q'

7

5 where Q', Q% R™ and R" are as defined in relation to formula (D,

HO,C

with the proviso that the compound of formula (Ib) is not 14-cyclohexyl-7,8-dihydro-6H-indolof1,2-
e}f1,5]benzoxazine-11-carboxylic acid. |

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

In another emsbodiment, Q7 is absent or fluorine. Preferably, Q7 is absent.

10 In another embodiment, R'* is (CH;;)(HO_R1 % or (CH,)o NR'R",
where R'® and R'7 are as defined in relation to formula (I). Preferably, R" is OR™ or NR*R".

When R is OR'S, preferably R is hydrogen, (CH,)15(Csalkoxy) or (CH,); ,NR¥R' where R'®
and R are as defined in relation to formula (). More preferably, R'¢ is hydrogen, (CHz),.3(Cyqalkoxy),
(CHa)2.4N(Cyaalkyl), or (CHy),3NRPRY where R'® and R™, together with the nitrogen atom to which

15 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 L or 2 groups selected from S{O), S(0),, NH and
NC,.qalkyl. Examples of suitable R' groups include hydrogen,

AN
5\\/\0%3 ' §\/\N(CH$)2 , fO

é \/\N E \/\N/\
and '
NCH, s)
20 When R* is NR'*R", preferably R is hydrogen, C,.4alkyl, Cygcycloalkyl, (CH,) s NR¥RY,

(CHa)osCy.qalkoxy, (CHye.2C{OYCHy)eaN(Csatkyl); or Het, optionally substituted by Cyaalkyl,
where R' and R" are independently selected from hydrogen, C\.4alky! 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 hetercatoms selected from O and S

25  and/or 1 or 2 groups selected from $(0), S(0),, NH and NC,_alkyl.



HO2C N (le) 5 where R10 and R14 are as defined in relation to formula
(D). In one embodiment, R10 is hydrogen, hydroxy, oxo, OCH2CH2NR'R
woandHEGERCH2NR 'R where R™ and R d are as defined in relatiofd®ao0s/604127
formula (I). Examples of suitable NR'Rd groups are NH2, NH(CH3),
N(CH3)2 and pyrrolidinyl. 10 In another embodiment, R14 is hydrogen,
(CH2)0a0R16 or (CH2)0-3NR16R17 Where R'6 and R'1 are as defined in
relattionio foNRUAR (L diepiayoRly iftldrigdyer Qg%ﬂk@(%%) %rgw RY i hydrogen,
meth ?rclal‘l-gl Crl.-[2l)1 3{\|R'8R19 where R'8 and R19 are as defined in relation to
formula (]I)I? More preferably, R'4 is hydrogen or No 15 When any variable
ootlgmatisrly thanroR e HivE TR fomiidad(R) otoige they \silbstitunigdtsatom to which they
are aclGUAI1IAAN 913 SR ASTHEIENERLD Y ﬁﬂ@qﬂ@ﬁﬁﬁﬁr&%fﬁé@%%%n%ﬁ?%maan Lor2

other occurrence. As used herein, the term “alkyl" or "alkoxy" as a group
5 more Grafup BRUG b MRS THE A & oIt S srrairar Dbl ek digamples of
suitabtef SRitRDI@ralipd igeouas include methyl, ethyl, n-propyl, i-propyl, n-butyl,
20 s-butyl and t-butyl. Examples of suitable alkoxy grpups include
methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-utoxy and t-butoxy.
The cycloalkyl groups referred to herein may represer‘;‘t,\?example,
~NclopropylTyRidsityl, cyclopehti@iidnyclohexyl. A suitable
cycloalkylalkyl group may be, for example, cyclopropylmethyl. As used
1 herein, the term "alkenyl" as a group or part of a group means that the
/Nggggp\is straight 25 orMranehed. Examples of sui@able Ikenyl,%ggps
include Wiyl and allyl. When usé\fﬁ"ﬁ%,rein, the tefm ogernmeans
10 fluorine, chlorine, bromine and iodine. When used herein, the term "aryl"
as a group or part of a group means a carbocyclic aromatic ring.
ﬁ Examples of suitable )eil groups include phenyl apd naphthyl. WO
-~ ‘2@65@@@@9 PCT/GB2QQ516Q4127 12 When ystd herein, the term
"heteroaryl" as a group or part o’f"é“’ﬁroup means a 5- to 10-héfabered
heteroaromatic ring system containing Ito 4 heteroatoms selected from N,
) 0 and S. Patrticular exq}mples of such groups includg:pyrrolyl, furanyl,
n_thienyl, pyridyl, pyrazolyl, imidazolyl, oxazolyl, isoxggolyl, thiazolyl,
-~ Et{;?é wazinwgmidazinyl, triaZo Wa{o%
thiadia% jazinyl, 5 tetrazoly{hﬂTﬂcﬁjr lyl, benzothienyl, benziinidazalyl
and quinofinyl. When used hereim e?'germ "Het" as a group or\part'%ﬁ%,
group means a heteroaliphatic ring of 4 to 7 atoms, which ring may
contain 1, 2 or 3 heteroatoms selected from N, 0 and S or a group S(O),

S(0)2, NH or NC1.Qalkyl. Me
Et Pr ‘L
fz | A,
s e \/\Nf\ﬁea, P \/\NMeg, ’
H
!T’ie . /N h}ﬁe l \
N
NIPT’ , Me ,
S U (T
N
- NMe, o) o)
20
/ \ / \ CMe
—N NMe —N N

\‘__/ and \___/
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Where a compound or group is described as "optionally substituted" one
or more substituents 10 may be present. Optional substituents may be
woattechedito the compounds or groups which they substitute #canasiaty/ofiz7
ways, either directly or through a connecting group of which the following
-----are examples: amine, amide, ester, ether, thioether, sulfonamide,
sulfamide, sulfoxide, urea, thiourea and urethane. As appropriate an

OﬂiM§%%H&%BW¥ igs@[h%%e ubstituted by another substituent, the

latter being connected directly to the former or through a connecting
grotipe i asthgsersisppnfief apobe Prseshiarmeienin pbimasiaininnhe
pharmsaepieal tais praniion iRGkide those named in the Examples and Tables
below and their pharmaceutically acceptaple salts. For use in medicine,
the salts of the compounds of formula ( ijz‘will be non-toxic
pharmaceutically acceptable salfg” Other salts may, however, be useful in
the preparation gffite compounds accorlngto the invention or of their
non-toxic pharmacéutigafly geceptable salts. Suitable pharmaceutically 20
acceptable salts of the ] vention include@gid addition
salts which may, for example, be formed By mixing a solution of the
compound according to the inveptian with a solution of a
pharmaceutically acceptable @ h as hydrochloric acid, fumaric acid,
p-toluenesulfonic acid, maleic & Succinic acid, acetic acid, citric acid,
tartaric acid, carbonic acid, phosphoric acid or sulfuric acid. Salts of

amine groups may also comprise quaternary ammonium salts in which the
where X3 Kitr&iGets doprdi edihiensta Samabi@organic group such as an alkyl,

alikeniyl ealiomyk o, RE&IKylymoiety hrahe BRer eOMIerENIRR CoMPaUARSONRR® where
< .ndtREInvention carr acidic maojety, suitabl rmaceuytically accepta
R" and
“ saltgﬁﬁ%ergﬁ?egnlgyxiﬁgﬁnég ﬁ‘é{‘é?f %Q?t’s%s%ﬁgwgép é}ﬁgﬁﬁﬁrﬁ% a sﬁall%r,c’é?ﬁ .Bm
NH(CHpdhlRtbrzpatsiohisals; and alkaline earth metal salts, e.g. calcium or
”‘ﬁgﬁ@@@'&rﬁﬂﬂfn{diﬂ@a&%m%m (f%ﬁ!)gﬁj‘wo ?@miﬁmmeméwm R" are
as,by reacting the free e form of the rodu one Qr gore
o deﬁ@?u%é%%%“é% [L re‘“ﬁﬁp@ ‘Sﬁ%ct%%c%i | ésshd'ﬁfg%fﬂ?jr é@?&ﬁ”ﬁ whicH the
NH(CHait:NRInolwbtes Br'iand BOlvwemssistiasnvelaionbidionisirripvathin prafeudly, R' is
hydro®k Ry freeze drying or by exchanging the anions of an existing salt for
another wn a suitable ion exchange resin. The present invention

includes yyithiniits scope prodrugs of the compounds of formula (I) above.
—dn génefal; prodrugs will be functional derivatives of the compounds
of formula (I) which are readily 35 convertible in vivo into the required
compound of formula (I). Conventional procedures for the selection and
prépat atibiaoe g REEHES RO g e v s Tarand e §Britdel 2y s eixditpis, ifp definition
on eaclResigBnot Rradepgalsds il aBundgaard e Bleaviebcd@8icWVO
2006/046030 PCT/GB2005/004127 -13 A prodrug may be a .
p%‘asr?rsw%éc% ogica ?yl?ﬁrgctaﬂl%ﬁd 8 fiv%%f%yof Saau%?gaigp R BT RERE ghat the group is
straighttpebraggitemt Bregplop vbavisthlerrdletatet)thatvde misty trathsfonmatioh i-propyl, n-butyl,
s—butyv\gﬁaiptﬁh\?l.bggﬁ?ﬂﬁlg @Pwﬁa&@é%&ﬁc;}?@@@ﬁ}{a&fy&eﬁxﬂﬁ }@w@ A[?&r;%\!&gi-pmpoxy,
but deh\{ﬁ% Eroggrt_r‘)es over the parent drug molecule. The transformation in
n-OUREN S R hA 6P iple, as the result of some metabolic process, such
adleheyricdtdzenpynidticed toyidrely sisyakaresshpioylixapids R Opyvl, cyclobutyl,

cyclop%Hgﬁltﬁ @ﬁ%ﬁe%lr ed léﬁﬂ%eogy%ﬁ%imﬂ fgiaoﬁlﬂ Srr(l:z%p%b lFor example, cyclopropylmethyt.
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.



10

15

20

25

30

35

functionality. The present invention includes within its scope solvates of
the compounds of formula (l) and salts thereof, for example, hydrates.

wo bies piesant invention also includes within its scope N-oxidesl%g,};;@mﬂw% 4127
compounds of formula (). 10 The present invention also includes within '

its scope any enantiomers, diastereomers, geometric isomers and

tautomers of the compounds of formula (). It is to be understood that all

sg%‘éﬁntsom_:drbemgml Emimnéﬁjldhﬁm.@f’aiﬁa%ﬁﬁﬁﬂtﬂ%i&&ﬂ Within m@aaﬁgg@etgfm_mmbm 4
heterdii®dRMENARN, I0G PIGERLIVENIpN furiher provides a compound of

formula ‘(I)%ryatpharmacelu%?c%aﬁhjI %%%rgi%%ﬁesggﬁt %%erfje%ggg (B8 n Particular examples
of Su%gﬁ%@_q@uﬁ? aneehr Bspatt thisahweridon providdsithdast bbsazolyl, isoxazolyl,

thiazotpimipohingb i fpgrasitay (pAsdefined ARAYEy 10K A RNAr &%ﬁﬁ%gﬁﬁl%mmo; 1, triaziny!
tetraza??egéa salt there?f for the, manufacture of a medicament Tor treatmeynt ’
1 oey .benzq:tlrg]e%.ban

of prevention o tioH By HEANAE YIMRIYA human or animal. A
fu H\H@ﬁ eggfpéhftrgﬁthbeitweﬁtﬁm"pmye@ammmguﬂp&hmwwﬂmmpmc ring of 4
to 7 1CRRRASIRALAmRYRG, of form %'&eﬂéaﬁﬁng%ﬁﬁ%%@ ng\rlﬁq,o %81.1(56 or a group $(0),

S0 pﬂgmaceutically acceptable salt thereof, in association wit
( hp ?ﬁg&jﬁﬁ%‘ﬁﬂy acceptable carrier. The composition may be in any
sufitabte 4 @mpﬁ@ﬁﬁn{ﬁﬂggﬁﬂ f&ﬁ:fi&&ﬁ g e@bmlﬁﬁmﬁls&lis%%ﬁ@ﬂﬂ o ?Ep Rrolk M¥eicuents
\ form of a tablet, capsule or liquid for ora

R e R I —
0 2 visigha YAty cither ghartadbmeahcomposiins optiohaliiiaibe finbiude; @reexamples:
ami neoE:W&eﬁ&lﬁ,@ﬁ&@,&ﬂﬁqﬁﬁéﬂhﬁlf&%ﬁ@,@hﬁiﬁﬂEﬁl, H’éﬁ?&ﬂ@é}%&ﬁ‘?ﬁﬁ%ﬁr%%nd urethane. As
appro B O R e e o b e

interferon. n a TURher Aspett fie thVartBRCArby Anethe mBtHBE S Smhsiankeios
conneigth 4RSI t0iHs fpohpnerise: sirnd/onot treating osupheremniiag ampin@sSabove.

d gpde fRepAtbisufay W&Jrﬂ% @&GHEQQ éﬁ‘i‘éﬁ’:l%?ﬁ:&ﬁi‘ﬂé[ﬂc?é%‘é‘@ 5%81%41 i%%%%%mples and
Tabieagémgla {_ﬁfegalﬁ[}’ mamr_nagla_n) subject suffering from the condition a .

Stherapeu |ca'lypor r’ﬁ?ﬁ%‘ﬁiﬂé@h&%ﬂﬁ?‘éﬁﬁéﬂ% amount of the pharmaceutical

ccﬁﬁp@siﬁnm@éémibbﬂsamm@i@mmmumdﬁﬁwa@rmw%&@%iq pharmaceutically
accep,ggﬁrgggsa@ayg,sgﬁ%@%m&q%ptb%%l% ﬁggne@gggg pgraaltt; ghere f. "Effective

v ; 2MouNt” means an amount sufficient to caus Enentto The Siisip gecording to
e ImPReRatef SRS BOR Bl mARR emfe ateontohditds. Fhitbloshgenratetatlly
accepialiiechalthef cxepopnohis ad ministeredwill depand Q&Hﬁd&ﬁ&w\ﬁﬂéﬂ%f for example

be fordRelWdi ivity ofthe specific compound employed, the metabolic ’
< or A B %&‘A‘%_ifE%Sﬁ%f?P%@fﬁiﬁcé'%?ﬁsa% PIERRAR i bt
Pharmﬁwgﬁé‘fgﬁﬁeﬁ @réﬂ‘ﬁéﬁ?ﬁ?@éﬁéré@?m@d@dﬁdﬁmgm,mwﬁmﬁmﬁc acid, maleic

acid, siaténaf £X&ratian ,admg;ﬁmamask@méf@l&cﬁ%X%HN&@E&B?;%EHHHJ%%PA“%ZQ&%&C acid.
Salts o?';l%me post I%nglrS%OIn tggzera@/t. Suitable dosage levels may be of the
order of 0.02 10 5 0r 10§ per dathit 8PP EtE/usbish the amino nitrogen atom

carriesp ity Xpes)onapysudvag esatiet tieng, falkytipies digihe inbefyinBtaimeanore, where

the comgbiisBale MQEARM AR QPR MY 1‘%1&? 9%9@%%8%%5%&%9& bgc%tgeptable salts thereof

may invé/le'ageht from gne Eibthree times [per day may be ino ppropria

el uegn%f?é 52 etfesc 18 a[%ali metal salts, €.g. sodium or potassium salts; and alkaline earth metal

salts, e.g. calcium or magnesium salts.

The salts may be formed by conventional means, such as by reacting the free base form of the
product with one or more equivalents of the appropriate acid in a solvent or medium in which the salt is
insoluble, or in a solvent such as water which is removed i vacuo or by freeze drying or by exchanging
the anions of an existing salt for another anion on a suitable ion exchange resin.

The present invention includes within its scope prodrugs of the compounds of formula (I) above.
In general, such prodrugs will be functional derivatives‘ of the compounds of formula (I} which are readily
convertible in vivo into the required compound of formula (I). Conventional procedures for the selection

and preparation of suitable prodrug derivatives are described, for example, in "Design of Prodrugs”, ed.
H. Bundgaard, Elsevier, 1985.
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routine testing. The compound may be administered alone or in

combination with other treatments, either simultaneously or sequentially.
WORGP4HSt@Me, it may be administered in combination with effeetiwaca2005/064127

amounts of antiviral agents, immunomagulators, anti-infectives or

vaccines known to those of ordinary skill in the art. It may be

administered by any suitable route, including orally, intravenously,

cuthREGIA RS 3 phetvarlegishilY inteaydxte deinioferbidieetly 40iae substance (the

“paresudiaiplensitgnehd malsnannerdnvich tdaraaisdnPalisy L ﬁggy SHERA@SAelcase the

activegHain type Ecgfacell. Sgitggl? tar eting methods are already known. An i
_ .aoﬁi\ﬁiona aspect of theinvente R BrsUiasL s hedserbipiepaleidn dhg transformation
in vivgipayhectutsanplo solmpusitiosf, smueingaldmidingsatileast aagnical or enzymatic

hydrdHARRAYREHRIK f%ﬂ@s as gefined ébeq\/&‘ 1%&%%9%?8;?1%%‘5‘5%@ Y sgfgcptible

funct%cgli&table salt thereof, with one or more pharmaceutically accepta
an nts, diluents or carriers and/or with one or more other
théiapeetivallyoriprapbiyiactical activeaganits HheDEaRINERIOla (1) and salts
thereH FORLQYIHRS G RLRGESS for the preparation of compounds of formula (1).
According to a general process (a), compounds of formula (I) where Y is

NRReissF B o aradeoliBabdis el fines e Slireideaoé ompomnduads of formuta (1).

fornhu ka’ﬁ@i)lt PEHrlrioX ifkﬁtﬂ@‘ﬂu&éé Zflfhiga ﬁgkcﬁiﬁﬁnm%%fﬁé&%iasaéoﬁ’mér peometric
isome\(\sl,m%d%{luqoz are edef![‘gl%% [ Sre}a%tlronufo orrrtlula (). The reaction is _
conveniently 20 perforned i the' pradencd'dt & Esuprttred durielbangh igmers and

mixturea therestf PBTYoBAt b adaisthchascdiisbpiopylétaylamine or
triathypaninaniedsOMAR: Mﬂﬁk%%@h{@éﬂﬁd Rekade ek %E%ff&%&&ﬁ%%m y

F. According to a.general process (b), compounds of formula (I) may
aecepg‘y f’)rsealﬁé}?téracb%gfn‘fseerr‘\%flﬁﬁﬁycIosure of a compound of formula (Il): 25

v Dy apgotigr REpREBhAatVER(IHE fR#fes the use of a compound of formula (D) as defined above,
or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for treatment or
prevention of infection by hepatitis C virus in a human or animal.

A further aspect of the invention provides a pharmaceutical composition comprising a compound
of formula (I) as defined above, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically acceptable carrier. The composition may be in any suitable form, depending on the
intended method of administration. It may for example be in the form of a tablet, capsule or liguid for
oral administration, or of a solution or suspension for administration parenterally.

The pharmaceutical compositions optionally also inciude one or more other agents for the
treatment of viral infections such as an antiviral agent, or an immunomodulatory agent such as a-, - or y-
interferon.

In a further aspect, the invention provides a method of inhibiting hepatitis C virus polymerase
and/or of treating or preventing an illness due to hepatitis C virus, the method involving administering to
a human or animal (preferably mammalian) subject suffering from the condition a therapeutically or
prophylactically effective amount of the pharmaceutical composition described above or of a compound
of formula () as defined above, or a pharmaceutically acceptable salt thereof. “Effective amount” means
an amount sufficient to cause a benefit to the subject or at least to cause a change in the subject’s
condition.

The dosage rate at which the compound is administered witl depend on a variety of factors
including the activity of the specific compound employed, the metabolic stability and length of action of
that compound, the age of the patient, body weight, general health, sex, diet, mode and time 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 0.02t0 5 or 10 g per day, with oral
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wherein R', R2, 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
woinpthapresence of a Pd(0) catalyst, such as PdCI2(dppf), WOpcy/GB2005/004127

2006/046030 PCT/GB20051004127 -15 a dioxoborolane, such as
----4,4,4'4'5,5,5'5'-octamethyl-2,2'-bi-1,312-dioxaborolane, and a base, such

as potassium acetate in a suitable solvent, such as DMF, under a
nitro 0S A ordln to a general process (c), compounds of
o T i PG U e oM BB g EEompound per
kg of foen wgw&owvx&whzemmw@z N2 Abé|M)ofeat. 5 prhereinaRicsRA; dlectable by
routinfesYi O Ke A6 8 TR LI IR SQrmua; i ARl &tils % @5 H8INEDiments. either

in rela ijlon to formula %} or is converted to X during or after the cyclisation
§

simulianeonsy OF SEARRPAINY ASTdBHARGiH AR B RAEHAT PPBIVEBHOB (taid ghfective
amoutd dfiniyica agmm;hemmbmmm@acmmwcm é(' \Fﬁt&y:xbﬁkih@v&mb&mﬁe of ordinary
vaie I'O S W a res eCtIV WhIC canb
S e R e Sously. cutancousty
and syfsuiEipetin ﬂﬁé’i@c&wﬁaﬂw@@bw@m@g andiERasipslies v knmvnlto“th!eh it targets a
particrsas, skiied artéh@ua@pger @ﬁ@ﬁi@b@m@%ﬁ@%ﬂﬂ%ba@mw Mowind

pOX|de or aziridine group. When W

Cléfﬁ%?cFmg% g cch A4 H’ﬁe@?oﬂ%r%'gﬁlﬁff‘%h% ﬂ(/@ﬁ%ﬁ’i’l‘ffﬁ@ffﬁ) RbpEgafeutical
Comwh!él%es@@ie@g)ﬁ@basg asieeht asesouipnuhilydf Goiclela (Dpas dithive sohwent, a
phamﬁ@&ﬁ@ﬁ@%@%&ﬂ@ls}ﬂﬁ %Wecﬁ”%?ﬁ (ﬂ{gcﬁl%&%oﬁg{gﬁng@ﬁ@caﬂ} QF%@Q aﬁjuvants

conveniently performed in the presence of a base, such as sod

dilueniy of GUHES 1Y RIS BTVERRE StheR BRIty R OPRIdasedintatYs agents.
(e pyeand (dvEnare eitherduidwn finctiaes adst ﬂie!'pﬂ:)bi?ﬁlﬁfﬁﬁ&fﬁﬂ)&ynds of formula (F).
CO}Q&’&@&RE% g‘&ﬁ%@ﬂ%&%&‘é"&” Ién%w rube aLks che ulid Iﬁ?thSkl lar aé be prepared

using, for Instance, procedures descri accompanylng

by inteal E?&Fﬂﬁ?é@ %@W%Mﬁ%ﬂ@@ﬂ%%ﬂres which will be readily 20
apparent. Further details of suitable procedures will be found in the
accompanying Schemes and Example€HFor instance, compounds of
formula (1) can be converted into oth&r compﬁlr_lpds of formula (1) using
synthetic methodology well knowrWn the at. Thus, for instance, the
compound of formulai) whete CO2¢H3 may be converted into the

25 compound of formula { % 92 by conver&ldn of the ester
to the carboxylic acid,for ey’ by treatment with BBr3 in a suitable
solvent, such as dich oromethane, or with NaOH in a suitable solvent,
such as dioxane, THE and/or methanol. In addition, the compound of

formula (I) where X is C=0 may be converted into the compound
wherein R', R%, A, Ar, W, X and Z are as defined in relation to formula (I). The reaction is conveniently

performed in the presence of a coupling reagent, such as HATU or TBTU, and a base, such as
diisopropylethylamine or triethylamine, in a solvent. Suitable solvents include dichloromethane and |
DME.

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

closure of a2 compound of formula (II):

/X_'—Y"'Z

w
H1 i Br {
(II1)

N
E
R? %
) 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 PACL(dppf),
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of formula (I) where X is CH2 by reduction of the oxo group with, for
instance, a borane reagent, such as 30 BH3(r)Me2S, in a suitable
WO 2ed68r6030ch as THE General Synthetic schemes In generalpéivesB2005/004127
synthetic schemes may be used to obtain the compounds of formula (1).
WO 2006/046030 PCT/GB2005/004127 “-16- Method A X.\ Met& X'\ y. H
W Ar Nr Z' RO2C Br _ RO2C , Bry R02C Ar A X'-W'-halogen A (Pd) A 1)
a dlox&kﬂﬁgﬁﬁﬁ%bcﬂr&l@@aﬁ@y I@W”@ct%)n’f,mglci@s%el %2)131%&%0}’(‘{1&%" 4nd a base, such as
deprotection \ rt\ A HO2C !'/ Ar RO2C Ar A A 2-bromoindole
pomswflpﬁgﬁétﬂg atR 4BYER Fegal‘é?‘dé‘écé‘rﬁfelabﬂ“:pm%ﬁe“é"l‘?ﬂ%?ﬁ%{ﬁ%?ﬁ’ﬁFﬁatent
apyticationtd VYORGOMOBAE 1<) vvas dundtiontiized: Q1) the R AEAYERtemal ring
closurdSIFRHIEERISISRA YRAtionality W'/X' toeither or both of the elements
-CH2-/X of the tether. Pd-mediated cross-coupling methodology (eg,
Suzuki, Stille etc) then brought v th& TX aromatic bearing pre-cursor
functionality Z'/Y' to either or both of the elgments Z/Y of the tether.

tetracyclic system. Ester dgpr ectix A{leled the (Farget mdole
carboxylic acids, with the~&2 1B8-aromatic té hep

Method B X.W' 1) Fdhctional H gro up W™
---W'--r.- ROZ / | WBr --- 6

wherein R', R?, A, Ar, Y and Z are as defined in relation to formula (I) and X is X as defined in refation
to formula (I} or is converted to X during or after the cyclisation reaction, and W’ is W as defined in
relation to formula (1) or converted to W during or after the cyclisation reaction. W’ and X may be
suitable activated precursors of groups W and X respectively which can be converted into W and X
during the ring closure or after it using methods described in the accompanying Schemes and Examples
or known to the person skilled in the art. For exatnple, W’ may be CHy-halogen or W’ and X together
may be an epoxide or aziridine group. When W' is CHy-halogen, such as CH,-Br, the reaction is
conveniently performed in the presence of a base, such as sodium hydroxide, in a suitable solvent, such as
DMF. When W’ and X’ are an epoxide group, the reaction is conveniently performed in the presence of a
base, such as sodium hydroxide, in a suitable solvent, such as DMF.

Compounds of formulae (II), (II1) and (IV) are either known in the art or may be prepared by
conventional methodology well known to one of ordinary skill in the art using, for instance, procedures
described in the accompanying Schemes and Exampies, or by alternative procedures which will be readily
apparent.

Further details of suitable procedures will be found in the accompanying Schemes and Examples.
For instance, compounds of {formula (T) can be converted into other compounds of formula (1) using
synthetic methodology well known in the art.

Thus, for instance, the compound of formula (I) where R' is CO,CH; may be converted into the
compound of formula (I) where R' is CO,H by conversion of the ester to the carboxylic acid, for example,
by treatment with BBr; in a suitable solvent, such as dichloromethane, 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=0 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,5S, in a suitable solvent, such as THF.

General Synthetic schemes

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



2) tether RO2 WBr X' -halogen A assembly Br A Ar 2'-y' Pd] ring
closure /X-y\ X-yW z deprotection HOZC Ar ROz Ar A A Following tether
wa@asssmyzout to the appropriate 2-haioaromatic, Pd-mediatedirigcinsus@o1127 .

afforded the 15 fused tetracyclic syst@% Ester deprotection then yielded

the target indole carboxylic acids, with the C2 aromatic tethered to the

indole nitrogen. WO 2006/046030 PCT/GB20051004127 -17- Method C

XY\ Metal / 1) Functional Z H Ar C- At group H R02 ,yr ROZ
MetiBigRipulation RG Ar ; / Br Z A [Pd) A 2) tether assembly A | ring closure

WI/X-\ ; IX--Y\ Z deprotection P4t\ HOZ Ar RO2C Ar AA The C2

aromatic was introduced at the outset #ig,Pd-megdiateetaross-coupling =~ ¥

methodglogy (Suzuki, 5 Stille etc). The tither wA&then built up, with Mz
F@yﬁ@' pthe.indolg nigoge @ ctesing-theting. Rsjery- | H»—(ar
deprot&Ction thenwirldge,the target fhdole carboxytig acids, with thé’C S

aromatic tethered to the indole nitrogen.A

1) Functional

group
manipulation

2) ring closure:

Xy Ko
W/ \z W/ Y\Z
\ deprotection \
N B Ry
¢
Hoo—— ] p—ar Roc—~ ] (as)
A A

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

5 W02004/087714) 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
‘ A
X\W' 1} Functional /)(
H 7 group : \’\"
RS = maniputation
HOzc'*—%-'-/ pHmBe . RO P H/Br ..__.E....m.,,. B Ar
X-W-halogen 2) tather RO, W
A assembly -
A o Pd]
fing closure

W

Koy Xy
. N\ 7
‘f{ z \ \z
N deprotaction X
(B <= e O (o)
L g LT A s
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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Method D X'--Y' 1) functional group X 'Y WI/ manipulationw Z Z 2)

deprotection ROZC Ar 110 HOZC Ar to A A Fused tetracyclic
warnemddiates arising from Methods A-C underwent manipulatiarrefgb@s/ 004127

functionality in the tether prior to ester dgprotection to yield the target

C2-tethered indole carboxylic acids. 15 Method E /X-y X-Y W Z

carboxylate W\ It manipulation ------ - ~"HOZIArRIT At AA

C2-tethered indole carboxylic acids arising from Methods A-D were further
Metflfivatised through manipulation of the carboxylate functionality to give

compounds bearing a carboxylate replacement or 20 carboxamide. WO

2006/046030 PCT/GB2005/004127, During any of the above synthetic W

sequences it may be necessary and/or desi@ble to protect sensitive or \

reactive gnoups r@; {78 the moleculeg,c ernédriquf‘Hﬁsﬂﬁay be achieveq1 £

N . Lf . .
) gonventional RLgtec uc&g%{r,ﬁg&e describgdug-N

Prot £roups TR OFganic Chekj edh—d.F-W—eomie, Bleh

Press, 1973; and T.W. Greene & P.G.MaWuts, ProlEttive Groups in \

Organic 5 Synthesis, John Wiley & Sons, 3rd edition, 1999. The protect‘ljg

A

groups may be removed at a convenient subsequent stage using ring closure
methods known from the art. The following Examples are illustrative of this

ion were tested for inhibitory = x—y
A polymerase (NS5B) in an¥ \z

cell B Lb-genomis

invention. 10 The compounds of the in
activity against the HCV RNA depenient
enzyme inhibition assay (exa sand j
replication assay (exampte: g
the enzyme assay and several xamAIes have EC50's below 2 M in
cell based assay. Compound names in the examples were generated
The (1diatpuafsvate iNepAuad B S ver sio RBI0id &l iy imsvitrap HE VidGEBlogy (Suzuki,
StillEnzy Mmed MR AR5, W(R LRI ARG HLRIBIOMEION By closing the ring.

EserSOMRIRant HCV dRﬁB from insé?ti;%cells infected with recombinant
‘ lba_u OVirS BIESHiITS AR BRBSIHE O LR PO RS YHE RS Shiomatitethered to the
indolsagegRNin Vitro

A

Method D
iy 1} functional group Yy
W‘\/ \Z' manipulation 4 \
oo N @ 2} deprotection
2 A 7 o
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

Xy Koo

/s Y,

w \Z carboxytate W/ \z
manipulation \

% o '
OVEO S 9RO
PV A=

A , Y

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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RNA polymerase activity using RNA as template. The reference describes
a polymerisation assay using 20 poly(A) and oligo(U) as a primer or an
wdhateropmlymeric template. Incorporation of tritiated UTP or NS /#832005/004127 .

quantified by measuring acid-insoluble radioactivity. This assay has been
-- --employed to screen the various compdénds described above as inhibitors

of HCV RdRp. Incorporation of radioactive UMP was measured as follows.

Th usrtgndardéﬁ_%q ilon (S%Vas carried out in a buffer containing 20 mM

1ris/HC PP 755 HAM MGEESS FHIEPTSTH M6t Riviekesesry 28 diondegirable to protect
SensINGRtyHgRiCe Sideps @i BHMUERMG GiArrenotnNENThikQoYy BeTR1aned By means of

conveHIhBONR) R BN RerAnd el DEISAIRBymES lemplate, QJE%O&U@%mm ed.
I F\/{lﬁ/ |, Genset) was added as a primer in the assay worﬁipng on o'iy( ’

E WM FHEh A RS SH Srsgm ot SHeUR o Yad 3Nt Fhsongiepiat in Organic
SynirasselviiyMilag 213 acniosdidor) 0pZy Me, pedtempt R iR ¥ - NIRed at a convenient
subsé%t&ﬁ L érﬁ%‘c?qg&?(’%% %1%0% nt?e reaction was stopped by adding 50 | of

%T

A and applying samp 4 to DES1 filters. The filters 30 were
washed thoroughly with 5% TCA containing 1M Na2HP04/NaH2P04, pH
The félwinNsEhWiRwWatenand: thepgihangl;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

The compabesireotaioweth tetermineatiohfof iGER g aasvhy afiisingérafoRNIadependent

RNA%)%I%{le@S%i ‘@Ng—ﬁﬁPIhVAWe%W(%QMQQQQa%/W%RE% E'??\ltagl Vﬁé‘ él I%%%%x/s(ﬁ gblé—éenomic

.concentration and "s" is the slope of the inhibitio

repligEop RSSRY SBREIB 402 7T be Sommoundp Aaed FiNs Fdptichbhindsap ek assay and

severaleR@spibahsiaBlysmainian subgen@michedeRligon were obtained by
tr%ggfrgctin%nH h-7 cells with an RNA replicon identical to

o RS 4T Hoed WL BARTH et Al s seliBlabs (version 6.0).
genbankCNo. AJ242652), followed by selection with neomycin sulfate
i) In-(RALBCY k@kie PUGAHRTVYAS AaaniiQsed by measuring the expression of
the NS3 protein by an assay performed directly on cells grown in
96'W ﬁg’ﬁ?i@re%ﬁfféfﬁbﬁ’&féEe(ﬁaﬁﬁﬁm%ﬁfwﬁﬁiﬂﬁétmmméu@ﬁa|ceﬂs infected
with gntipbuyrOESR4ifsscrdeditighedeipub ishe guntrinational watemiwn to pOssess in vitro
RNAFARIREHRNWORZISRBRNA Collhete Redgd e SO el piales ate

nsity of 10" célls p&r well in a final vollme of 0.1 mi of DMEMATTs 08 2ssay using
poly(i) a5 BimalLliat & prisnatir2 i {sTePOYRE ADoK oF BB asoereinivyf ixted UTP or NTPs
is quanifiee by atianahinhibipsoueie aodediwelISwarasieubated 0L RE DO S reen the
variofChNEN (e 01, ith Ice:cald soprongnl, Gach condition was tested
in duBIicate and“average absorbance value e used for calculations.
ThiacsanrereivaditedinyitdWiths PBSyblbekédllwith T% nandiad e9cOOHK 50 1) was

carridd RABS a*'bgfﬂe?/‘ba_l{ﬁgﬂr?ékg(?rm%g%l E§§P§ m%,t Ae iy IB%U[b%E?d NaCl,

oln at 4 C with the 10135/24 mab diluted in Mi r washing
0.03% Nestylaroopder & s GRE-LEMR G mreeln REBN ¥ 03N U andoidhie/ml poly(A) or

SuM I QMM@/M%E%Q@@EQW@JS@HWQWPQW &n@ékﬁqug?added as a pomer in
the aghO\S,Br altla%% g’%‘%@%\)} dllg‘ted in Milk/PBSTS. After Washlng_ again as
above, the P el O LFAMIN R Rt SHREAYTIHBEpMARS 5 nM. The order of

reac
asser@gomm)wmat@,@igmaya@d thephlogpribance) APFOMGRO NMndeRMia at 22 °C the
reactiﬂtﬁgﬁ%r?gﬁ t%?é%;}dﬁg%ﬂﬁl \gFZH%e'F(% %% %%l‘)’;\{g g g%x%&&%%é@%%ﬁ%ﬁdThe 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+[I}/ICso)°

where (1] is the inhibitor concentration and “s” is the slope of the inhibition curve,
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absorbance values comprised between | and 1.5. The inhibitor
concentration that reduced by 50% the 20 expression of NS3 (IC50) was

. WO pdleatsd by fitting the data to the Hill equation, Fraction inhibitigiB2005/004127

1-(Ai-b)/(A0-b) = [1]" I ([I]" + 1C50) where: - Ai = absorbance value of

HBI10 cells supplemented with the indicated inhibitor concentration. - An

= absorbance value of FI13I10 cells incubated without inhibitor. 25 - b =

absorbance value of Huh-7 cells plated at the same density in the same
i) CelniataliCplAegianshincedaated without inhibitor. - n = Hill coefficient. iii)

G | Proc d S 30 All sol ents w ed from commercial

soEu%i%% %ka %ﬁ SR Sw“e &"a eceiﬁcQﬁ ?ﬂﬁ SOPRER RS iOR A ting Huh-7
cells v @)&&Eﬁti@ﬁl@ﬁmmmdéﬂpicte@ﬂbrﬁhhm@lmm@:@ﬂaﬂsqkeamem WE) (EMBL-
genbai‘ﬁ@N&ﬁ@J@%@g@&i%@&@?%ﬂgﬁ{&l%lm“%&m HERQB896 148 ) eplication was

. % assware ‘Qrganic extracts were dried over sodium sulfate, and were
mom 8

BX RRFATAE GG FRRTTER BF e gy St B DR ASta A7 ey RpeSpamstkdirectly on cells
grownopéfaticlly redeitecpliee d(ubESISA.) Etmmﬁemamgﬁa@bmwa&ﬁaw@d 1085/24 (as

descnﬁ’&l ﬁl'tﬁf%l%%laﬁ%ﬁ’é%” g%gp#gzﬁgrﬁqi R H{ yg}glr)nSElL‘lo tal sce%e mto 96 well

hem. 1978, 4 on co mercial flash chro grap

plates (’B?d{%‘@éyc%%%réﬁb??%ﬂejbﬁé@ﬁhsﬁmﬁ OH) s A BMPde ﬁé‘@ TWG hours after
plating&GHl s DIMEN20046/ B¢6Q30: B QI;!, @BANRAM e of %&W&Mﬁ@ﬁemlls were

incub l{ISdJ{a”)g tained ?ﬁk‘recg from commercial suppliers (and used as

et as%pﬁ iad) Bt A7fiiER e&rﬁ%@lﬂo‘f’é%f‘ﬁep‘bﬂﬂd%"?ﬁ?ﬁ?‘?ﬂlhgﬁ%féCEBﬁlﬁiﬁ‘fh‘f@S tested in
d&piice@lP@émn@gvetaqahm@d/aﬂmemwdatmw:@waﬁheiammgem atsreadilyashed twice with
PBS, B6aashiR 45IRch B HRLRYRIRSHS SteRs Rt Al & ke LIERR r§%‘§£@1§§%s> and then

scientific Jiterature or are known to those skilled in the art. 5 'H

meubelfg bt A e O TR BORATNTA B ER o Yahikatfigesrvith PBSTS,
the celfsepoetedibited tiericiesrbetwean: 30 ana-000HNt ZxCle ﬁﬂﬁ&h&lﬁﬁﬁfg(ﬁ)oigﬁgated to

alkal 1&'99&'&9@@&9@9% Qﬁlﬁ%@%ﬂW%@% rOt (aandpreng()%pangt ereact:on was

I’O'[OHS where Visi are recorded in parts per m atlve to
df"’"‘“t@ﬁdYﬁEﬁh%f%‘?é“é(ha ﬁéhﬁéswwwmmmmvemmm 405/620 nm
read ar éfereslceF&ignalt: A6as ik ukaiehin dhewardersmpliplicity-(84 Singbat;ighivbitors had
ahsorbq{?ééb\l%hés é”%'ﬁs& Qe‘ﬂx%ét?;at’i@ﬁd"% t'&'%_?r%i {:89ddn%9du%8 copmbi 'nﬁégﬁ‘ﬁy 50% the

th ereo g constant S) In hert num er or protons.

efoeséfS’éé’E‘?%S(M davas ordaitstdinBiemtie Papidn terHE! Nﬂ#tm, or Waters
Mieiehdasshbdon peraiing jnAaagative (FSLoicgpsitive (ES') ionization
Whem:mode and results are reported as the ratio of mass over charge (m/z) for

the parention only. Preparative scale HPLC separations were carried out
- Algnasyveiress Bl FIBELACONs sepkratived mad ute, lstjuipPddiititiraditatersion.
. m@ﬁ)a%mmimﬁ%ﬁﬁmﬁ@%&ﬁ HGllsen Prebaralivgigystem. In 15 all cases
] Oil)JandS W@reﬁgﬁg ed with linear gradjents of water and MeCN both

o e UsinGrilow/ Histbat BRtiamn fensihaAchnEamnmigpsiter plates and

ammg
m¢ol1mairvgtubbnematﬂms are used in the examples, the schemes and the

- n J:afl?ilf? Soefficient.

iii}) General Procedures

All solvents were obtained from commercial sources (Fluka, puriss.) and were used without
further purification. With the exception of routine deprotection and coupling steps, reactions were carried
out under an atmosphere of nitrogen in oven dried (110 °C) glassware. Organic extracts were dried over
sodium sulfate, and were concentrated (after filtration of the drying agent) on rotary evaporators operating
under reduced pressure. Flash chromatography was carried out on silica gel following published
procedure (W.C. Still et al., J. Org. Chem. 1978, 43, 2923) or on comunercial flash chromatography

systems (Biotage corporation and Yones Flashmaster I} utilising pre-packed columns.
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Ac: acetyl; Ar: aryl; cat.: catalytic; dioxan(e): 1,4-dioxane; dppf:
(1,i"-bisdiphenylphosphino)ferrocene; 1,2-DCE: 1,2-dichloroethane; DCM:
WO gighiotéritethane; DIPEA: diisopropylethyl amine; DMAP: NNe@DGB20065/004127

dimethylpyridin-4-amine; DME: dimethgxyethane; DMF:
dimethylformamide; DMSO: dimethylsulfoxide; DMP: Dess-Martin
Periodinane; EDAC.HCI: 1-ethyl-(3- dimethylaminopropyl)carbodiimide
HBEEI dFrearaaiehiaiayd Hirt trfetmylommires Et @pdicstphdacetate supplicd) but 2

limitedStfobdietbyhptans B aH BEMRDEL 1. e UK FIRSIFHSHIVASIANG: Tatter case the

Ac; acetic aciqj; HATU: , i

e RGO oN R L epord in e cenite
literattsg pa fitsdraptioftthces Misledetiglxile CN: 25 acetonitrile; MeOH: methanol;

A NIHRUES Y we DRSS SRESITH T - N=bromo succinimide; PE:

petroleum ether; I%h: pfigl; qfﬁ%yﬁﬁigﬁﬁgeﬂrﬁrﬁgfép Fg{;le" 5%I(repomd)
frequeppies betfign SA9sEdE0RY . I.Cﬁh@mia@é)gr'éﬁ 9} RT simpaincermgeratugeiosen:
cxchar@,@@ﬂ_ﬁ@(?)baﬁ E@a3@@6@&3%&&%W&gﬁ&?&@ﬁmﬁeﬁé&ﬁ%ﬂ%’er miltion (ppm)
miaﬁvg,%%uoymg '[H O-tﬁlzotnazol-l-yl-N,N,N ,N-tetramethyluronium
T Metratiuoroborate: TEATHISISAMEHE Aadestiiet whran parb i siferrpme: Signals are
cabulat@(ﬁazﬁwrégymygmggs,tg\mggwbm Raagemtgsqdmwlt r?a,ta:]gllfﬁtph@& broad, and

bidnHatRi ol AV ' i -2-ylidenel-(4-chloro-i- '

com 1'soprc()jpxyl;- %%eelru@ferﬁﬁ?n-dic%%ﬁ?é%%%%%gé iré)lﬁ]?/ngival aSBISeP‘FF:ctJIﬁ’Hl (MS) data
werfa oétg ined OB A ﬁ%ﬁﬁmt\ﬁwq&% Mﬁéhﬁ%ﬁ‘é&m‘% %ﬁé@gqrating in negative (ES") or
posltiv@(mb@?mqymaaiﬂmeﬁmzpram%@m Tam ﬁi@%@&ﬂf@é@ﬂ%gﬁ@g%%rgfz) for the

eSIEr5.C ing id:.eq, Tetrahedron Lett. , :
P 5 860: ﬁuﬁ%ocﬁér%%%% %%%6%3 18957 3° 587 M 2806 Ghe gbﬂg“ rep 4000
Sepafatpﬁﬂ@g‘g%@%m?@aqWh_igi\/g%ﬁ\%@{lsprption detector or on a Gilson preparative system. In
all casdsbayplahexybe|idineihiaat BARHAN b 1XO 2@ MIECN both containing 0.1% TFA

ine AEH3NYAERINdO 1-.al[2,5]benzodiazocine-11-carboxylic acid Std 1:
nene ethgllz-brom%({l[-&qg‘ﬁ- u gliryl/'-Z-oxoethyI]:3-cyc|okeva-IH indole 6
R

m
cahsdRigvdne sbRegkiations ats, wwedoa dis pesipieinimisbraloitnd s added to
Ac: acﬁﬁ@kﬁi@i‘yl@ﬁdﬂﬂmﬁﬂﬁi@'ﬂ?lﬁ%é‘ﬁﬁ?&@@ﬁﬂé;Ihbmdalﬁr—%i%gﬂgéﬂ %?F\t}\if(g)fermcene;

i repared.as descri in lished International Patent applicatio
LD M T i 0 P EEA g SR A BEAYARYEAD: M-
dimethgjpyrido2-m)isndME: doationystirsed BVET fondthyibamteitcbBSO:
dimeihpIAmOasS At ik s A ANTHDR MG siiyphal RT for 40
[

d.“mthmin._The solvent was remaved in vacuo and the residue taken up in
LR RS RAIIEE 6 v watdiensin FA90 tivhodyines BiHc: ethyl
acetateblin®; Tiaddrgbericipheseiwas driedwiBNa 2B @dijtenes apt e 18alVaRl; HATU:
O-(7-2¥RRAUREHIN-YASHR te- afford the ditle com un%lasa orownish, solid (90 .
_ a,%z%MS ES) rf}:?z 450 (M+H), m?'é”ll%ﬁntkﬁ'g%ﬁ“ ‘é"p’"ﬁ’}‘)ﬁ%‘ﬁﬁ%ﬂ Emethyt MecN:
acetonijriie: MO Bshabastpimtsschbiomess speq@utor iR fiAe bdiut-bindole@e: PE:
petrole;arlﬁtbx&?{:z lﬁeﬁ@lﬁ]&ﬂlﬂﬂ?ﬁhﬂhﬁ!ﬂﬁﬂ?ﬁi&ﬂi& revci,rlslti,ld _plaasia hi h—prgssunla liquid
hr SBF, #2:tert-butoxy-2-oxoethyl)-3-cyclohexyl-IH-indole-6-carboxylate
chrom R e eI 3 Gt Sk A promatographys 5.
saturatgd SIRtRHRB AYA) Bbberreteetd! (18- by Ahty -tetramethyluronium tetrafiuoroborate: TRA:
mﬂuorbaséﬁtpmwmﬁ@&@ﬁm%lﬁﬁl@ﬂ“mﬂ')eﬁiﬁﬁs';ﬁqua%‘?\%;@l%éﬂﬂ&@%”?éé“ﬁfe
heated at reflux for 45 min. The reaction mixture was allowed t6 codl and
filtered. The filtrate was diluted with EtOAc and the organic
Reagents: Zhan catalyst ({1,3—bis(2,4,6—trimethylphenyl)~4,S-dihydrq-inﬁdazol~2—ylidene]-[4-chloro—1 -

isopropxy-benzylidineJruthenium-dichloride: commercially available from ZannanPharma Ltd.

(www.zannanpharma.com); methy! (aminosulfonylacetate was prepared in analogous fashion to related

esters of aminosulfonyl acetic acid: eg, Tetrahedron Lett, 1989, 30 (22), 2869; Bull. Sac. Chim. France
1975, 3, 807.



10

15

20

25

30

35

phase washed with H20O, brine and dried over Na2S04 before being
filtered and concentrated in vacuo. 20 The crude material was purified by

- wWelagpeakpdsfatography (1:9 EtOAC/PE) to afford the title compRETHGR2@S5/004127

yellow solid (53 %); MS (ES') nt/z 476 (W+H)' Step 3: methyl

I-(2-tert-butoxv-2-oxoethyl-3-cvclohexyl-2-(2-([J (dimethvlamino

)ethyllamino Imeth?/I |?hen_yll -1 H-indole-6-carboxyl ate 25 To a solution of
Examg{ﬁ% 14-cyclohexyl-6-[2-(dimethytamino)ethyl]-7-0x0-5,6,7,8 tetrahydroindolo[2,1-
al[ 25 liRestHalepR-2 14 Bty 3rgMclohexyl-2-(2-formylphenyl)-1H-indole-6-

carboxylate in THE (0.2 M), N,N-dimethylethane-1,2-diamine (10 eq) was

added and the pH adjusted to pH 6 with acetic acid. The solution was
Stepshivpediptd S B ey IHEwdsiieha wbdmwaaua@radaherﬁmtdtée
Naﬁ%k@@c}’ @d'%'\@ﬁ&ﬁ BQ\ g‘!\{l%t?egl%lw QQJIAHQQLT t'd%%gigtt%lr\tl SS9 VIVQ% Cc':yc!ohexyl-

and the mixture stirred at RT overnl ht. The reaction mixture was

TH-itectembosraner aryshic sttaeée\ﬂ/aswéttlwﬁﬁ Iatswaéatftﬁ*a‘te@reqnﬁmeon WO
2004/6H5067, ﬁbﬁdahtﬁ@anhta@vmmeethylnmotheexgﬁamﬂjals@m@%@@ﬁ% and the

solufi¥E &M%@%ﬁ’f f” h%é]gqjg nn eérh%% teif? d/gbg' %P ? ZFQ) ?Jg&él and the mixture stirred at

compound
RT 13‘93‘*@Verahé‘iaw@sm(wzs@mmtwam)mMammmmgpmtﬁytt,ae The organic phase

was (methowyeatho O\I'}ﬂdﬂmmﬁﬁh lbvikacatic %%g%ﬁﬁﬁiﬁ;?gﬁ%%i@ filtered and the

onESEONCE ey Ay dohent
aninoymetnyifpifeii i B ec%%’@%?dtgslﬁtﬁ‘@mﬁll%l@@o@i FER") mz 450
(M%fbicm‘?ﬁém&fé&cess of TFA was added dropwise and the solution was
stirred at RT overnight. The volatiles were removed in WO 2006/046030
005/004127 22 vacuo thelreS|due taken up in EtZO scra}tched
2 - 2lp hea

To :walst mr:thue Eubxcttep(\ﬂﬂtmtbufuxth%mmﬁgam@dm&ﬁHntta{di&&crboxylate in
C thyl ming
1,4~ dedﬁQ (§t1%% V@?!{BX&J‘&E P)egg 2%%0 g{ndl% i‘% ﬁmdla% )x/ a?éojiuc acid (1.5 eq) and

0-5.67,8-tetrahydroindolof 5 alf benzodlazocme

bxs(tg@ﬂj:ﬂéhft&sfglWe%ﬁ@m{ﬂéazﬁgq@ﬁ%w%ﬂf@mﬂmd at reflux for 45 min. The
reacnmeﬂny)l)pdaemsl]ﬂﬁm(medm&yﬁadb‘ﬂﬁyé)tl H‘ﬂ@@iﬂﬂrﬁkﬁﬂ%ﬂi&@ﬁ'dﬂﬂﬁ BONc@&he organic

d d iX
phastit &%ﬁi%eg}% ﬁbhe Solufi 151r\f\%l/gaos4 Elu(tm ;i ?gtfff}lq i t%frf?’fff{ffd n vacuo.

stirred at RT overni ARUH
The gRdaREO3hysERS é@t@@swfmmwpﬁb@@v@@é&&m@t@m.mm@\ammm as

a yel@x) sdThig ombMe dEyrganica1e @hages were then washed with a saturated
agueous solution of NaHCOS3 and brine before being dried over Na2S04,

flltered and concentrated in vacuo. The crude was then used in the next

Lzmlﬁnmatah)@mh@nli%a@t%m,yt@mmq)mwg@ggrggzglggtrahydromdolof2|
benz 3[1 zocine-11- carboxm acid To a solution of methyl

oo I (LA R RO SR b SRRl ol
carbgx 3&%[2 15%&@ is20otiNelinetatbbaytat i (1 63) Mjsvds-addethe pH adjusted to

pH GLaRWISEASIUHQNOLBRIZ 0 JRSEM abkMsr h? Sy 5% yyps,stired at Fﬁn In vacuo and the

for 30 min. Volatiles were removed in vacuo. The crude was ther purifi

resiqy RSBl &2 A4 anbriary PRESECRLIZAM Yratstsdang R mixture stirred
at Rprepriiih8, BhemadBimixture was diluted with EtOAc and the organic phase washed with a

saturated aqueous solution of NaHCO;, HO and then brine. The organic phase was dried over Na,SQO,,

fritered and concentrated in vacuo to give the title compound (95 %); MS (ESH) m/z 548(M+HY*

Step 4: {3-cyclohexyl-2-{2-({{2-{dimethylamino)ethvl Jamino Jmethyliphenyl]-6-(methoxvearbonyl 3-1H-

indol-I-yljacetic acid
To a solution of methyl I-(2-tert-butoxy-2-oxcethyl)-3-cyclohexyl-2-{2-({ [2-(dimethylamino)ethyl]
amino jmethylphenyl]-1H-indole-6-carboxylate in DCM/H,O (2:1; 0.15 M), a stoichiometric excess of

TEFA was added dropwise and the solution was stirred at RT overnight. The volatiles were removed in
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20 100 mm. Mobile phase: MeCN/H20 buffered with 0.1 % TFA).
Fractions containing the pure compound were combined and freeze dried
WO tovafiasdsthe title compound as a white powder (20 %). 'H NMRtAOR:04k1dp4127
DMSO-d6, 300 K) S 1.17-1.1.23 (m, IM;1.24-1.40 (m, 21-1), 1.56-1.59
(m, 1H), 1.65-1.79 (m,2H), 1.82-2.0 (m, 4H), 2.70-2.85 (m, 3H), 2.85 (s,
61-1), 3.68-3.78 (m, 1H), 3.90-4.06 (m, 2H), 4.23 (d, J 17.2, IH), 4.30 (d,
vacuo thresigpp takgougdn E4Q, 2cti)ed. S 7056 (rmatddH), T268- 78 (0%) 26051 25off residual
TFA. Trifckddd Badu gﬁl (br s, .
12.78 (br s, |H§eld h%%%éé%?%%@%‘é%%ﬁ%é Eﬁg% FEUSE 24 erny
14 cyclohexyl 6 (2- morpholln -4- erthyI) -7-axo-5, 6,7,8- tetrahydr0|ndolo[2 1

e !l&"l(ﬁl} 3' 2Vl iy fil= i

alf2.s 5@ E%rE EQ@%}Z ) eth Q 3- cyclohexyl -2-(2 II(2 morpholin 4

yle ﬁyljammolmet%jﬁgﬁyewl) 1 H-indole-6-carboxylate The title compound
Toa smgogtﬂ%ﬁﬁém@hw Ifglthe ISaithenpiivdodiarsadedimibed) mcEwaiptpley Il 6Step
(meth&fetiheyByhRsis ofymativ acid in DOM (0.08 M). D
¢ the toxx a2 é”]‘&@ E?E:C;c:lglhex ‘ (2 g ), DIPEA (3.5 eq) and HATU (2.5 eq)

are a[cgl%é[ Iamncé RS S)Sétﬁy ?‘t &veggtght The solution was diluted with DCM and HCl {IN)

and therephgi) hwﬂﬁﬁﬁH Jhel @@M@MXW@MM@ &*mql)pjl\@ h@xﬁ YiR¥nbined organic
phase@ﬂé&@QH&?t@x@gegfumt{\!i dimaiyleh Q&E %Ul%t % V]ff Bcr:%rﬁn(%% fg’ﬁ% dried over

Na.S %5 obtained in a 92 % yield; M
2250 PTG ELGORTtR oY vfsuetgbezsr@wewh@xwemhe next step without further
putificetioxMABE Y24 2-(K2-8n0rpholin-4-vlethvl)amino)methyllphenyl) IH
indof-1-yl )acetic acid The title compound was prepared using the same
Ste 6procedure descrlbed for [3 cyclohexyl 2 [2 ({ [2 5 (dlmethylanuno)ethyl]

alf2. 5E»eamﬂ&olm8;mpc4r55&a;@m was used in the next step W|thout further

o a sByificatio ) + Step 3: meth
T &H{C§C F i M@-(’fymorp Holn: é’@ Wgﬁyl?"& Jaihy ]}f’g‘?&rﬁﬁaﬁdﬁﬁ%@@%@mz 1-
al(2, 5139’!‘2@!6@?1% idzocheayilataithbNA (e ADNDhe aithd dedrimpwig Wﬁﬂtmkﬁpﬁmﬂrg, in DCM
(1 M).UBiRGdhe same RIecesute deseripad formatbyl L4 &XBl%'a‘? agfbenT% dcrude was then
z

urtﬁe% %}I{g W -7-0x0-5,6,7,8- tetrahydr0|ndolo[2 é
P e ca Skivatd T-E{iRisha riasy sovma Welde Wk TAPEiel 8, 5 um, 19 x
160 mﬁe%@t@p Phiabeo B4Gd (pbuflioatioriiiS (&S5 AN it BofMebhtyinis SRt compound

were SRSMANELOD A b Grano DAL MBS, S R e DR oo

|- al1f2.5)benzodiazocine-l1-carboxylate To a solution o me
H NMBy (200 Mt NSO SOHB K- metﬁﬁ%%%% 62%:848tmhYHhointelof?, tn, 1),
1.65- 1-7&]{a5ﬂﬁanzsmmmmmtmerﬂpgxxtat@m mg@éﬁ Nks20-Rq4f ﬁﬁ% 90-4.06 (m,
n

. 56 e S e e Y

1.72 (et rfeHdbncl ceken, tHar the %/ofite SR P 9¢ broyid)in L8 \dex sSTHE); MS (BS*) m/z
460 (veremye residue was not isolated and

Example 2: 14-cyclohexy!-6-(2~morpholin~4-y§ethyl)-7~oxo-S,6,‘7,8~tetrahydroindolo[2,1»

a][Z,S}benzodiazocine—11~carhoxylic acid

Step 1. methyl 1-(2-tert-butoxy-2-oxoethyl}-3-cyelohexyl-2-(2-11( 2-morpholin-4-

viethvl)amino Jmethyl Iphenyl)- | H-indole-6-carboxylate

The title compound was obtained following the same procedure described in Example 1, Step 3 for the
synthesis of methyl l-(2-tert~butoxy-2-oxoethyl)-3—cycthexyt—E»[?:({{2~(dimethy!anﬁno)ethyl]amino}
methyl)phenyl}-1H-indole-6-carboxylate, using 2-morpholin-4-ylethyl amine instead of N,N-
dimethylethane-1,2-diamine. The title compound was obtained in a 92 % yield; MS (ES") m/z 590
(M+H)*
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directly used in the next step; MS (ES+) m/z 502 (M+H)+. Step 5:
14-cyclohexvl-6-(2-morpholin-4-ylethyl)-5 6 7 8-tetrahvdroindolof2 1-alf2

- WO Bligefizgdinzocine-ll- carboxvlic acid 25 The crude methyl  PCT/GB2005/604127
14-cyclohexyl-6-(2-morpholin-4-ylethyl)-5,6,7,8-tetrahydroindolo[2,1-

-~ ~~~a][2,5]benzodiazocine-11-carboxylate‘was dissolved in THF/MeOH (1:1)
and to that solution an excess of NaOH (IN) was added. The solution was
stirred at RT overnight. The solvent was evaporated in vacuo. The crude

was then purlfled by automated RP-MS- HPLC (statlonar phase: column

Step 24 methvllphenyl)-1H-

ndot-M_,g@MkhtZ@d:)uﬁered W|th 0. 1 % TFA) 30 Fractlons contalnlng the pure

mbined dfreez d tq affqrd, the title
S N e ST S
<d'mettm}312®f(‘rwimn&lzlretbyaehew1E§+§ﬂmthetttce¢f{ml)1m—lnﬂo@ﬂ-yl%se(tm acid in Example
1, StegH)The Conde S ifsctH theBRx@ & fiidbl Rrfigap B tlfRi M3 @R 84 (v bty
3.48-3.51 (in, 1H), 3.52-3.80 (m, 7H), 3.84 (bs, 4H), 4.42 (d, J 13.6, 1H),
484(dd J16.2, 46 lH) 748751(m 1H) 35761770(m 2H) 774

alfr2 sM, ))Cmgzﬁegr +,j)g WO 2006/046030PCT/GBZOOS/OO4127 ‘ -24
Example 3:

The “‘i%evefaw&yzwdz{@fﬂ“ﬁ%fﬂ%ﬁﬁ%ﬁ%ﬂdgrﬁf&mw@% mesbedtiAreyaieiy-6-(2-
(d1metbj@{ﬂu]:e&}[@jﬂbemﬁﬁﬁz@mﬁ&ﬂdrﬁﬁﬂim&/llGaﬁQLd}S&&.ﬂ)dtaiBeﬁ&yl 1-carboxylate in
Exam%‘l’lclé@ @%&:%é%%@ﬁl% no e ” 3 aheth(f\)x( hr% (B))l(ll’llfécat 0 MS ES"Y m/z 516

-tetrahydromd 21 59gN2, S enzo zocine-ll-ca y
M+HY G tion of methyl
14- cyclohexyl -6-[2- (dlmethylanlno)ethyl] -3- methoxy -7-0x0-5,6,7,8-

ng docaphgiedatation in THF) was dropW|se and the solutlon

Toa s&tttt@dcahaiﬁ)fptﬁchet&t@@ﬂs&@%@%t%ﬁwﬁmﬂyi307119%@ ISt E Py droindolof2, 1-
225 Lflero gscence ¢ e(%%gg hen 1@%@ %2&1 were [ moved in vacuo, The

e residue was oty 'faF & ?%%%8. MeaRie? Nesohifjen in THE) was
added GE‘S’)VWZWOE(MLHH% &@@zt BRIy A bh s 6k (2a{ didrletivytafmilygo the mixture until

effervafindl- &mnﬁéﬁy e @ A B HRRYRIRIRAP A2, R -dhude residue was not isolated and
enzodjazocine-ii- carbox(étﬁg aC|d 15 The c[ude methyl

dlfeCilﬁsgyéibtﬁ‘é)erté‘f‘f i #§f13-methoxy-5,6,7,8-tetrahydroind

olo[2,1- a][2, 5]benzod|azocme 1l- carboxylate was dlssolved in dioxane

9 9 be‘tz Nc)za ocine-11-

M@\v‘&ﬁé@ted in vacuo. The crude was then purified by automated
The cieR-MBA Frmyésmaagm@pyzphmon@mumahvvms XT&B&R&&E@]@t@ﬂ&S
28‘(?13%&919@—%&% R{lgtep QQS(%SSMI hﬁ%}g}f f@%eﬂ \ié (9 f tgat-l; ﬁ?xox& an excess

ractions containing '[ e pure compoun were com and reeze drie

of Na%{é%}dvﬂqéc{ﬂq:g C’ghﬁlgghgﬁgn&gag_swm%%gm@%j‘he solvent was evaporated in

vacuo. The crude was then purified by automated RP-MS-HPLC (stationary phase: column Waters
XTERRA prep. C18, 5 um, 19 x 100 mm. Mobile phase: MeCN/H,0 buffered with 0.1 % TFA).
Fractions containing the pure compound were combined and freeze dried to afford the title compound as a
white powder (20 %).

'"H NMR (400 MHz, DMSO-dq + TFA, 300 K) 8 1.0-1.20 (m, 1H), 1.21-1.40 (m, 2H), 1.45-1.60 {m, 1H),
1.60-1.75 (m, 2H), 1.75-1.85 (m, 1H), 1.85-2.0 (m, 3H), 2.63-2.67 (m, 1H), 3.33 (bs, 4H), 3.48-3.51 (m,
1H), 3.52-3.80 (m, 7H), 3.84 (bs, 4H), 442 (d, J 13.6, 1H), 4.84 (dd, J16.2, 4.6, 1), 7.48-7.51 (m, 1H),
1.61-1.70 (m, 2H), 7.74 (dd, J 8.4, 1.2, 1H), 7.84-7.90 (m, 1H), 7.93 (4, J 8.4, 1H), 8.2 (s, 1H); MS (ESY)
miz 488 (M+H)".
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'H NMR (400 MHz, DMSO-d6 + TFA, 300 K) 6 1.08-1.20 (m, 1H),
1.24-1.40 (m, 2H), 1.46-1.55 (m, 1H), 1.63-1.75 (m, 2H), 1.78-2.0 (m,
WO 2045/91¢5D 67 (m, 1H), 2.84 (s, 6H), 2.88-3.01 (m, 3H), 3.4-F63 /FR2WEI004127
partially obscured by water peak), 3.7548:80 (m, 11-1), 3.89 (s, 3H),
4.41-4.51 (m, 1H), 7.08 (d, J 25 8.3, 11-1), 7.21 (s, 1H), 7.30 (d, J 8.3,

Exam E')S 71@ }(qufgeg ?’6lﬂ)ﬁt~|¥urle6ﬂ(dl‘a’:]ru8n3]e;hH k| § &b)g'yi_g ;6M§ geﬁsl?tymf/oziétzo?o{z,b

)' Réference Exa
alf2,5 ‘Wﬂ’@ﬁ%‘i&?lﬁﬂ-‘m@fﬁﬁyb@#ﬁéhyl 5,6,7,8-tetrahydroindolo[2,1-
a][2,5]henzodiazocine- 11 carboxyllc acid 30 Step 1 methyl

lolexyl- 1H- mdole 60arboxylate (prepared as

Toa sgﬁﬁgﬂ%?%&h[?#ﬁi'%ba'J]qur@?i'?ﬁtﬂl. rgvfﬁ IGRTSN, 1% 04/()?%35%
m commercially available meth ole-6- carboxylat
*e‘fahyéiﬁ%rftsiﬁé%[%k@ﬁ%éﬁb”’eﬁpéorﬁaa ‘Ueiten Hie Qoo was érmw'atfastnrmrto that

descnamﬁmaammmbnemmmmm Srediqzoleqe whmﬁ&a@y%@@%@m and the
Soiutto%q))[lﬁrng% ﬁ'lﬂ%orrh%d the tureltll ate%lgtfg)c{)hg‘ for
O

6
reaction mixture was then alfowec? 0°Co quencﬁeatﬁv tgﬁeadﬂcedﬁf‘swased then
the volaitieq Mg P EsdiacedaNGoo08f046080RE TICBIO0G 0412y B5:diththe next
step; NESQES) Zheq00ganies were washed with aqueous HCI (1 N) (3x), water
and brine before being dried over Na2SO4, filtered and the solvent
evaporated in vacuo. Purlflcatlon Was by flash chromatography (10 %

all2, 5?5&%@&!&%0@% qqmmymz@m Whlte solid (69 %) MS (ES ) m/z 422

—_—— BB% m/}z 424 (M+H)', 5 SteQ2: methvl 3-cyclohexyl-I-(1
¢ ”é-ai dight ﬁ@){ﬁt%wtﬁzt%édfawﬁﬂwaiﬁax : @f-rrhowrtrﬁ%reterailzdrmndoloiz -
al{2.5 hripoxdizter-ifio- dlsolttiepiaé mettigbolved in dioxane (0.06 M) and to that solution 10 eq of an

aqueods QSRS JrvEnexv- k. 3iorolan axtmgwgﬁmr&%t? - Par?RXX‘ﬁ‘e Zolvent was

in dioxane (0.1 M) was added Na2C agueous soluti

evaporiftldinisicser-Thinsiion ey beraidisdity suemueg BRAMS HPLC (Stavonary phase: column
Wafergxmpﬁzymhmﬁhm@ﬁm Iﬁ%mﬁh% dﬁ&wnp&(@ Rregimhe mﬂ@kétevrtm% 1 % TFA).
E £gasse ore being heated at reflux for P-HPLC analy

et he react % IXture showed star |?1cém#ig %rla% pg%f’s 50 1 ?fPéQ%{t thsie Compound asa
white peixtisfd W@ allowed to cooI and an additional | eq of 4-methoxy-2-

'H NMerMtphﬂrwleQO%aﬂﬁmndo@ KRNQIB-1.20 (m, 1H), 1.24-1.40 (m, 2H), 1.46-1.55 (m,

. e e b i dlchmaat 34365
(m, SH:cmrweIRﬁmn@elﬂzpmmonmﬁ)bameemmmmm@t@ﬁmﬁ helageeodsiH), 7.08 (4, J
8.3, 1ffastianwagsextaglied Mhrﬁ)@%? FgmRiged; 9@?@@}@’@%2&@ MS (ESY

with agueous HCI (IN), water and |ne eforé being’driéd o
m/z 4iaMalhnd concentrated in vacuo. The crude material was purified by

flash chromatography (10 - 20% gradient EtOAc/PE) to afford the title
Refcrt(::r?cr{] %grrt]l%kaf% aﬁec';% olI%?‘y -3~ metégxyl\!I A«Eﬁ%{@%%ﬁagmw rozlgd%{{? 2, 1-
aj{2 5Blft!y‘tﬂéi@eﬂﬂ}#lﬂbl1:’Slft:tf'ot)cotlimazldrlmethyl)-2-/4-methoxy-2-/(methvlam|noIme

thvllphenvU-

Step I methyl 2-bromo-3-cyclohexyl-1-(1,3-dioxolan-2-vimethyl)- 1 H-indole-6-carboxylate

NaH (1.5 eq, 60 % dispersion in mineral oil) was added to a solution of methyl 2-bromo-3-cyclohexyl-
IH-indole-6-carboxylate (prepared as described in published International Patent application WQ
2004065367, fror_n commercially available methyl indole-6-carboxylate) in DMF (0.1 M) and once
effervescence had subsided the solution was stirred at RT for a further 30 min. 2-bromomethyl-1,3-
dioxolane (4 eq) and catalytic (0.025 eq) KI were then added and the mixture heated at 50 °C for 36 h.

The reaction mixture was then allowed to cool to RT, quenched with aqueous HCI (1 N) and extracted
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JH-indole-6-carboxylate To a solution of methyl
3-cyclohexyl-l-(1,3-dioxolan-2-ylmethyl)-2-(2-formyl-4-methoxyphenyl)-1H-

. worndeder6oanboxylate in THE (0.05 M), methylamine (10 eq, 2 Mrolgtiorimoes127

THF) was added and the pH adjusted_tg;pH 6 with acetic acid. The

solution was stirred at RT for 45 min before being concentrated in 25

vacuo. The residue was taken up in McOH to give a 0.025 M solution.
with B3 Che (@ oid ) was edbiebivah daireumbitrd $irtdd.at &R fot Bine Béfere being dried
over RAGIONWAI £ b u

@;?f )i s i 0ty RS oarony 1o

188 etmg edirlavosridns wes Ar i AR EOHRE N afderdnhg dklssompound as

a whic: govid (e BHiehedmsound 4= avigep s/ 18T eMS (ES') m/z 493

(M+H) 30 Step 4: methvl

@ﬁm to a solutlon of methyl 3 cyclohexyl |- (1 3 dloxolan 2- ylmethyl)

Toa é4 methoxy-2- %lcpeth Lgﬂ) gé 1H-indole- 6 -carboxylate in

o <3Plivy B OSSR R F s D T olfeboryiate i
dioxgpe (@ . iddvad mw&mam&ﬂmﬁﬁlﬂy@@aﬁtﬂmﬂ betwieny-EfORgahehylboronic acid
2 eq“)%%@tﬁ@: %@%ﬂﬁ%ﬁh@&ﬁa@%@ﬂﬂéﬂ%ﬁ&@ﬂ lé%%uﬁlg H@ﬁ%@»@ as%ggassed before

The aqueous ase was extracted with EtOAc and the combined

being, P@%tﬁt’c%‘ W&é‘ﬁé&t witARaftr Hht brtily b tBegersgon i sposhomsd apting material
persiRGIT /BB 2605/0 04 b2e 26 dilieckiNa2sSDdh) ﬂﬁemd;&mi Cefleentiaiagking-

t t L Id: MS (ES) ,
formm e f E%ﬁ)\flﬁﬁ Eﬁéﬁg@gqﬁgggﬁgﬁq %§§§$§ OXV Erin%tlve Iég sl’\lon% 1n§r2>duced

ng'-%étraﬂrtlva Vﬁtﬁ%mwr%ﬂ@efﬁéﬁ&eoﬁaz@anw fsﬂéfa@bw@flﬁéle‘énﬂl Resgto RT and
pamaﬁtﬁdm&dﬂi ed:erapiviseAo. araiitedsolpion.afmetivthced with FtOAc and the combined

3 ch%gp % 4-met [(meth I
B (2 oxoet ﬁe?ﬁaoie-éﬁq%rbgglgét%?n >ﬂ%? %L%Bg?%% QTS O fitered and
Concé'éffaéftdtﬁevﬁ‘l:‘t‘to B uiheannalivaspas i tedifoth tbrmwategioplin (10 ~ 20 % gradient
EtOMFOR)usiag21 2 6@ NaphRH3. RBiddRbLmanavsisel ie169£HoR v tny
mixture after 1 h confirmed the complete conversion of the aminoaldehyde
10 to the deswed cycllc amlne The reactlon Was dlluted W|th an equal

JH.,;[meth@,uM)gure was then heated at 60 C for 3It before belng ‘

T ? wed t cool t ? RT, The THF/MeOH.volume was reduced in vacuo and

o 5 L B R el o U RN DA Bty Achsebattons)-LH-
indoy@tégmb(aqw)latﬁhe Tdmbife diprgarhidsmine ¢ vagh2¥wittibiineT HRpdaoudied and the pH
adjuﬁ@%§ 6futﬁﬁ%qe@eq&@nﬁﬁ@tmt&&uwsas@yeaoaeftﬂ%r%m;&%he%él

salt of the 15 product as a %e low solid. Purification was by automated

vackyy PTK'/FS‘ Blecresliehunr sl RO M otoR RRPrepNE18 eg) was added
and thennibSuxe 500 ¢ m Rl dhil2 ip Esa-Me6NH2{Qdauhter eat iR Aqtdodd NaHCO, and

extrdelAEHONS LORIAIBALA YIS CATRRUNG N GIL SOMBINCA A0G A i fore being
to af ord the title compound as a “White pOW er\f/ f’)
dried over Na,SQ,, filtered and concentrated in vacuo to give the title compound as a viscous oil (89 oY,

MS (ES") m/z 493 (M+H)*

concentrated in

Step 4 methyl 3-cyclohexyl-2-{4-methoxy-2-[{methylaming ymethyllphenyl }-1-(2-oxoethyli-1H-indole-6-
carboxylate

Aqueous HCI (25 eq, 3 M) was added to a solution of methyl 3-cyclohexy!-1-(1,3-dioxolan-2-yimethyl)-
2-{4-methoxy-2-{(methylamino)methyl)phenyl }-1H-indole-6-carboxylate in THF (0.02 M), and the

mixture heated at reflux for 24 h. The volatiles were reduced in vacuo, and the residue partitioned

between EtOAc and saturated aqueous NaHCO; (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



10

15

20

25

30

33

'H NMR (400 MHz, DMSO-d6, 300 K) S 1.09-L21 (m, IH), 1.28-1.37 (m,

211), 1.50-1.56 (m, 1H), 1.65- 20 1.75 (m, 2H), 1.82-2.0 (m, 411),
WORHEB46B¢m, 1H), 3.04 (br s, 3H), 3.3-3.5 (m, IH, obscured byuaGR2005/004127

peak), 3.63-3.75 (m, 311), 3.91 (s, 3t} 4.32 (d, J 13.4, 11-1), 4.79 (dd, J

16.0, 3.5, 1H), 7.25 (dd, J 8.5, 2.3, 1H), 7.40 (d, J 8.5, 1H), 7.61 (d, J 2.3,

. 3. . dJs3. 1 8 , 9,86 (b .
e B SEE0 BPH G RAE C r

vield; N& {38yl MaMiethoxy-6-methyl-5,6,7,8-tetrahydroindolo[2, 1-
a][2,S]benzodiazocin-Il-yl)carbonyllamino}sulfonyl)acetate 1.6 eq of

ic Q¢ aded 4rSpi indala(g,ds Henzog in-1lcarhoxylic
LY A R S e

(et S B BTl A GERBEURARGR W) 605 M A KT, (0

adjust BEQAGo PHe OTgRRisswe R vsashadovithSatpried ateaeus NG OBNaCNBH;. RP-
ater.and brine before being dried oyer N ltered and

W. [ SO4, fi )
R U B8 S g oo e smnosiatyce
to the destatibriatiy pivaise: Tl urrinatey JiXiTeE RRAaprepalduEenhl BE x800rg.of NaOH
2 M ahlehilenbass: MeeNAd 2@nbpifensd WihQ. &, 20 dd kAL QN CRPERINIBB e being
1ioweg1$1$ure compgunf were cg%mblned and freeze dried to c21%5 afford the_tl_tled "
allowed (083 IR s BAUATS PEREEYLEeey - HE AR {atitr 11139 BRISTsecibied wit
aquecuk HE1 109} bedrd imidg-x tia@dd il R Fiod A2H)x L. 30l cb Bt d kg ahi6Swdre/ 8ashed with
brine, dMbd2r 18607 Buthle ) BrBid G4 v&wm%%ré%éhgdﬂac 4{2% WP the

1H, obscured by water WO 2006/046030 PCT/GB2005/0 4_1270-
productasy yeHopasplid Byrigoation was hy asfqmated RESMIHTAS Astefiopppaphaggycotonm
Waters/BOEHEA piap. 81, 7126, (0d; 10Bm 2 Moby phadd: (de 8,01 fe@d $akhD.1 % TFA).

- 2.5, 1H). 7. 72 (d 5. 1H)..7.95 (d. J.8.5, 1H). 8.25 (s.,1H)...9. rs,
Fracno%s_ﬁ?r]!?gx%%g (éré g}lfﬁ%)ﬂéb ﬁS' efﬁ léogézw(’%mﬂ)}tgeéexdaéﬁ% lté) )%f:forg %Q%Itl% compound as a

white poder ifBhexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2, 1-
‘1 Nv (@60 henzasiagocin-1de Wy ooy laminpdsuiforyl)eeeticagid 50-2 56 (m, 1H), 1.65-

solution of methyl
175 6 L 3 A0 A Aol g by vt
peak), 3]62;5[HemzddiazbRind. B)) daib ehyleminds Wifehidyadetate YffotiipXanple, J 8.5, 2.3,
15), 73bi dieang{0:Q4 M) vas 1agdedan, oqual plumg af waler Rt 86 o), 9.86 (or

NaOH (1 N agueogus solution). The reaction was stirred 10 vigorously at
s THD. -G8 (ris, Tl MELEEROR 42 d LMAER with aqueous HCI (1 N) and reduced

in vacua to remove dioxane. The resultant aqueous slurry was diluted

it : nd freeze.dried.to lea it wgder,
B e Rl TR AR Sndelta -
al(2,5 hsntHagpsignd b earios plapine g fgnyipcetrse 100 nun. Mobile phase:

1.6eq Mﬁ%ﬁ@&ﬂﬁﬂﬁ%ﬂﬂb%lgﬁ%gﬂﬂnﬂ?@%@@ﬂm%mém&m&e of 2.7 eq of
reeze dried t

_ dw bined _ ford the titl 5
T A TN T T ——
6-methg)- 617Gt By draintpipl 2, DalR, A b o8 MIpQiB211 B8rtexylislcitl GFert FGmple 4) in
DCM (Ubﬂlu)’ %té%égcgc(ﬁba%"s'M:ﬁ%ﬁ‘l‘s&!@ﬂig’ﬁbéfo@@ggﬁgspgfmlog’e§1%t§émqueous HCt

IH, obscured by water ) )
(1 N) and EtOAc. The organics were washed with saturated aqueous NaHCQO,, water and brine before

being dried over Na;SQ, filtered and concentrated in vacuo. The crude was then purified by RP-HPLC
(stationary phase: column Waters XTERRA prep. C18, 5 um, 30 x 50 mm. Mobile phase: MeCN/H,0
buffered with 0.1 % TFA). Fractions containing the pure compound were combined and freeze dried to
afford the title compound as a white powder (18 %).

'H NMR (400 MHz, DMSO-ds, 300 K) 8 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), 3.4-3.35 (m, 1H, obscured by water
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peak), 3.65-3.78 (m, 3H), 3.91 (s, 3H), 4.33 (d, J 13.2, 11-1), 4.58 (d, J
15.0, IH), 4.62 (d, J 15.0, iH), 4.65-4.73 (m, 1H), 7.26 (dd, J 8.5, 2.5,
- WO 2008045089 (d, J 8.5, 1H), 7.62 (d, J 2.5, 1H), 7.72 (d, J 8.5, IR DOH0e6@b4127
J 8.5, 1H), 8.26 (s, 1H), 9.90 (br s, 1Ij%1_2.20 (brs, 1H), 13.41 (br s, 1H);
MS (ES) m/z 540 (M+H)'. Example 7:
14-cyclohexyl-N-[(dimethylamino)sulfonyl]-3-methoxy-6-methyl-5,6,7,8-
peak), tetRLy drDindsiof 28l cal [ 2Bl berzediasocinecd 1rearbop@mids - 257%:8, 8400 26 (dd,

.5, 2515@@3@?@?_%%@ tbhfggéﬂir%%% yIC t’%ff'(tdf’.fi 8.5, 1H), 7.95 (d, J 8.5, 1H), 8.25 (s, 1H),

exy -9,

9.89 (retrddI8itltiGIof2 DRSS BE h rodfa edingDI 1-carboxylic acid (from
Example 4) in dry DCM (0.1 M). Then 1.5 eq of EDACHCI was added and
after 5 min of stirring at RT 1.5 eq of N,N-dimethylsulfamide. The reaction

Example gt (HAerstinbsw biansigarutrmretis v tvs derisinbel 30 vacuo
a}{2,spedAkBatesidua - dikeetyurfisgdpufiWadiR G {stationary phase:
olumn.\Waters XTERRA prep.,CiS, 5 um, 19.x mm. Mobhile phase:
T B S P R g e
' 1] yaedqian & t o@.04 M) was
alf2 53@6%]?}3}%“\1\@ lsrhbiviEdnzing} freforel drictdted afforck the kit todipanmnd®
added @88 @whﬂ&@@w%(&&?{e)ﬁt éd Wﬁb@@p 6@&’@9&%@).391% Qagtion was stirred
1. 3-]R3i6f(g ,3;}][) 1.95-1.47 (m, 7H), 2.66-2.60 (m 111?, 2.91 (s, 6H),
vigorols Saibr & g}-lsl, .E%)E%“.%%"Maii‘itj‘,' 3‘3%31_1311-?&%1’1%1@@@ padapiucgdy vacuo to
removEAR systefie Jeddi@nt kjyedu 6 SipBveystiduredvwiith OFdEN 7ndvhtkr Ak Zrebzb) dried to
eaveayvﬂ'gte( 'Jv 7 i), e S - B :
lave 43 é%ﬁ"j’ At bt ey S oM SR P i prese
coEum%&S%?ﬁ%%B %F@é:éﬁﬁ)g JiBu 1QQ@EXMéegghase: MeCN/H,O buffered with 0.1

% TF/-chtordelt-oyelohiaxyhEpide(chmpibylianais }e kT 204055 d:3-4al alyaraie e
compoﬂgﬁ)g[gQm@%@@gwg}i}qzocine 11-carboxylic acid Step 1:
1

-bromo-2-(bromorethyl)-4-chlorobenzene 5

'H NMREAMIB BRI e S K T A o8- reiEvaS brphfed BELdrtinb 16 (m, 1), 1.67-
1.75 (Hienagur %PQ@GH%QM@ E%Hﬁ?@%@p% %({B)B;ﬁggg)s 1@&, obscureg by water
1on - MO-£-M -4-cnigQropenzene e eqg) an
ek, O A oA i o {07 Ky 8 el PSR P50, 15D
4.65-47R érme Hdlio2(véds tH S fiérd B VhtistddBaind BNevadl il e i dnet in (d, J 8.5, 1H),
7.94 (W10, 176 wasddeds andihe fﬁ%?ﬁ QAR IeiRA AR W8T o 540

™ in vacuo to afford the title compound (45 %). 10 Step
+mz-bromo-S-chIoroberizaldehyde 2-bromo-5-chlorobenzaldehyde was
prepared according to literature precedent (J. Am. Chem. Soc. 2002, 124

Lxam 1‘c .u-i- (h) n--mclo--e.- -
L e T R G P

mg/mmo
fetfahzf-%%rﬁalﬁ{éthyﬂéaé eretstinsiaerhde thosaidnMeCN (0.16 M) 15 was
1.5 eq stiibbdhat O:Catned b (ihefeactionawasithenfilprpadhyoyahangkahasyis 6.7 s-
tr in_vacuo to afford the title compou 92 %) . Step 3:
e N R T8 R 1 DOM (010

Then lsp pitfFEAC b a5 adhperoserficalé atiy dbstirone St&F 2,5leqqf MA-BiEethylsulfamide.
The refO:ft MtdNwas stirred overnight at RT. The solvent was removed in vacuo and the residue

directly purified by RP-MS-HPLC (stationary phase: column Waters X TERRA prep. C18, 5 um, 19 x 100
mm. Mobile phase: MeCIN/H,O buffered with 0.1 % TFA). Fractions containing the pure compound
were combined and freeze dried to afford the title compound as a white powder (38 %).

'H NMR (400 MHz, DMSO-dg, 300 K) § 1.13-1.36 (m, 3H), 1.95-1.47 (m, 7H), 2.66-2.60 (m, 1H), 2.91
(s, 6H), 3.05 (br s, 3H), 3.50-3.63 (m, 1H), 3.64-3.74 (m, 3H), 3.90 (s, 3H), 4.32 (AB system, J 14.0, 1H),
4.69 (AB system, J 14.0, 1H), 7.25(d, J 8.3, 1H), 740 (d, J 8.3, 1H)}, 7.61 (s, 1H), 7.70 (d, J 7.9, 1HD),
1.92(d, /7.9, 1H), 8.25 (s, IH), 9.9 (brs, 1H), 11.6 (br s, 1H); MS (ES") m/z 525 (M+H)*
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20 dimethylethane-1,2-diamine (1.2 eq) was added and the pH adjusted to
pH 5 with acetic acid. The solution was stirred at RT for | h, then the THE
WO was/eesnved in vacuo and the residue taken up in MeOH  topgives® thé¥no4127
M solution. NaBH3CN (2 eq) was addeg and the mixture stirred at RT for
3 h. The reaction mixture was diluted with EtOAc and the organic phase
washed with a saturated aqueous solution of NaHCO3, H20 and then
Examipling:. Srtidoveghini iviase ek diiede tudaiia2 RO fiTtospeb G;TS-tetrahy droindolof 2,1 -
al[2,59060BHAEM I 2RaVBGKA 0 giNe the title compound (quant.); MS (ES')
m/z 291 (M+H)'. Step 4’ tert-butyl 3-cyclohexyl-IH-indole-6-carboxylate 2
eq of tert-butyl N,N-diisopropylimidocarbamate (prepared according to
Step llitevatuie- PréessentiSynthesis. M 7H.561) were added to a solution of

- xvl-|H-indole-6-carboxylic acid (prepared as described 30 i
o o oS A e KB QD00 iy C ke ¢4 Am. e
Soc. 20§ (¥ Rl mpxsurecheiated hbrefaunetbyNpoldprbBehzandttbmr NS (1 eq) and

benzo?ﬁb@foﬁﬁ&'@r o Ng)iA @(99 E@Mﬁl@&%@@@@'ﬁ@%@fw kg Upgn T@g%q&_on was then filtered
ortlogt |§1(3 %%%ra%hg with heating being resumed after each addition. The

WIS R BEUTRCHiftErea Wit HbtethrBidgheagouties Risfiteyafidiltered off and

réaction
dried thedfiltrates fonbntidtetbinpvandiGiSThe residue was purified by flash
chromatography (5% EtOAC/PE) to afford the title compound (58 %); MS
(ES') m/z 298 35 (M-H)-. WO 2006/046030 PCT/GB2005/004127 -29
Step e fshrame-sechlorobaraadelng 3-cyclohexyl-IH-indole-6-carboxvlate
2-brobiSronhestiecisifeiges(l ik pa)pwasadsenportiemivise pyesddnd o Aertdnmil soc. 2002,
124 (73,‘%533.“%&':&“?@&'qgglﬁ'xgieﬁarobx%&teaat%” GRls frori@v%éigofé;n? ﬁzm“é? SO i), N
vigorous stirring. The reaction was stlrrenéloatﬁ or & furthernour ’

methyimpsaipdredirpidtcaatinan Shropsxrhy Sciomrisatde hedn dled)im M (0.16 M)
was stinéll Hi@ PESIGUERD 1aleaBabRo JRONG: RS9 BaRiss WRILNAIREthWilth&entrated in

atyrated agyeous soluti f sodium thiosulfate (twice), brine, dried over
mcuoﬁl%é{g%?ﬁﬁ@g?ecé’ néﬂ%ugg ce%@ated in vacuo. Purification was by flash
chromatography (5 - 20 % EtOAc/PE gradient) to yield the title compound

Step XN Y0)bMro(5- ) IPYBAE0) MMt bre B B AN 2 100IRP 6

tert-butyl2-broma-3-cyclohexyi-l-(2-metho)c-2-oxoethyf-]H-indole-6-carbox
o (R (OB 40 G ETGB UG R  fy b A 5 Hoohebon

dimethyfletirartguity-Gdormn O-3-ey)cloh exdybd bndird plE-6d parbibjdie nilh iedfrana. The
soiuti&l%ést@r&ﬁam%g ﬂi\e tﬁQJHHQQ‘ﬁH’r@q éﬁx%leﬁofn%gﬂgr%lgle&ql@%%%km up in MeOH

. bromoacetate (1.4 eq) was added and the mixture stirred at
o gvep QUG Menrihian r’éﬁﬁjw (f GRtiEs afdededdbrdnbuRraHTRY i RIGRS b The
reactidfiheigrganicspiiace was ashetdwiceniticamdeowss g b baxdi@ngiueous solution
of Naf»ﬁ?&,bﬁﬂ;? az;glﬁegr%@p 'Pﬁ‘ggn%%%s ge';!c. C\IVE(i)SV 35%%%%’ §|Be,rgg ? at econcentrated in
solvent evaporated in vacuo. & Tesidue was purl ied" By érysfaﬁlséilon
vacuo(forgyefobiies Aot ath €l b ASNtn@ 3 9 MrED (ES") m/z 450
(M+H)', m/z 452 (M+I-1)". Step 7:
Ste 41 romo-6 ol %Lghexyl-l H-indol-I -vi lacetic acid
in H2O (0.05 M) was added to a
2 eq o ahvmibrrivd PéFtdbseproppliondocgrbamate (prepared according to literature precedent: Synthesis
1979,3i0kex Yl 0N ZoXeRNR YT IACAAIRR-6 ORI Lk QAR as described

, r{jixtur THE.: CH30OH (1:1) .
in published International patent application WO02004087714) in CH,Cl, (0.4 M) and the mixture heated

at reflux under Ny for 16 h. A further 2.5 eq of tere-butyl N N'-diisopropylimidocarbamate were then
added portionwise over 3 h, with heating being resumed after each addition. The reaction mixture was
then filtered whilst hot through a pad of celite and the filtrate concentrated in vacuo. The residue was

purified by flash chromatography (5% EtOAc/PE) to afford the title compound (58 %); MS (ES") m/z 298
(M-H).
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(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
- WO msiEsaas then acidified with aqueous HCI (1 N) and the reBOR&E®82005/064127
precipitate filtered off, washed with water and dried in vacuo to afford the
titte compound (quant.); MS 25 (ES') m/z 436 (M+H)', 438 (M+H)'". Step 8:
tert-butyl-2-bromo-1-(2-1(2-bromo-5-chlorobenzyl)12-(dimethylamino)ethyl
Step 3: I@mﬂm{d%@mﬁiwmc&w@@hﬁwmmm&@mrboxvlate To a solution
o2 RO - R bl NP R S RSRIG Aot
carbaxwttzndﬁgmb&swﬁrerdbéﬁwﬁmmwww stiveng- e ckasimmedroHrsiap RT for a

further Bowr- HIRVinPIBEAL saland Y Bealwera addechardadthembS WS the residue
stirred.at RT overnight. The solu(éon was dllut$d with DCM and washed

taken g i 3541 05, REaA AR MARIEDUA LA AR Y RIERTS MRS pidgsulfuce
(twice){ NaRS®#), ditte téd Kl fdemotmtrbded: ¢ntvaol i taraffo rﬁmtﬁﬁ:aﬁl@l (v@l!nbpﬂ ach

chromaggé l??t Was, 'ﬁ%@gé@ﬁ a@@ﬁt Stt:? é{‘&%‘&‘tkf%ﬁ}ﬁ NM?S Yy m/z 380
m Z710 (M+H)'. 35 WO 2006/046030 PCT/G 2005 0412

(M”Ds?e? GM+H
tert-butyl- 3 -chloro-l4-cvclohex~I-6-f2-(dimethvlaminolethyll-7-oxo-S 67 R

odlglzocgte -Il- cgroi%Iatg £06%‘§ o'thl e
Nafi (1@@%6@%2115@@@@3@21}{@1:5&1 oil) was added to a solution of teri- butyi 2-bromo-3-cyciohexyl-
1H-:nd@f@@&n@&@l@(@@%ﬁ%&ﬁ'ﬂ@h¥@ﬂ5'NQ)@&B)(H@EBMQ% stirred at RT for 30 min. Then

mﬁthylb?ﬁ?'gt%%g%/&} bisz hexﬁ % Ijsm le g%g }%%r%bo %g %r Tmﬁite'?he sc:)llveﬂ was removed
in vacudioxdiberokidve (elkpleqt) iIPHOR (AR Q@@Bced)aamdqeotags\@l twigeetatedgeous HCL (0.5

N) and SBhVUELR. aﬂg;e(qg;rh@p\ﬁ?ée%§ d?i&?%ﬁ"fﬂ}g@ ﬁﬂe@é’tﬂaﬁu%%mem%%gmted in
microwaved in a Smith Personal SyntheS|z g t 150 C for 6. min. The

vacuo. G RBERAEAHER HT R TSR (38 ﬂ%ﬁ@ﬁ)‘%‘d‘lﬁr‘fﬂ%‘f’ﬁ‘ﬂé{j@“ %) MS
(ES") rovdpINA2-80Y4 riitdb@dMarifl ‘concentrated in vacuo to afford the crude that

was filtered through a plug of silica (EtOAc : PE : 10 Et3N) (5:5: 0.1 %)

and used in the next step without further purlflcatlon MS (ES') m/z 550
Step 7: 4k Sef 2 arbanyl)-Josialabexl- H-indal: fagetic acid\11-7-0x0-5

A sotutﬁoﬁ’ & Ietmhydmhydmtaf@t hﬁjmmewtmd{a@mrzadé&&fbexyh@ﬁﬁfdeﬁt-butyl 2-bromo-3-
cyclohé)gjptl C{Q f&%tté%ﬁya—oxoethyil) IH-indole- G'Eérbox la e (1. e%))m a ;/ﬁl_){,}l_léﬁ;( glg’ 6 1(,;!:1 OH@Q: 1)

tert-b oro-14-cyclohexyl-6-[2-(dimethylamin0)eth

(from %F@tétr%%&%ﬂ&@@ﬁf‘@é}fﬂsﬂ]ﬁ%?ﬁz%ﬁgz@% i befors e iqrehiseepl o RT and
reducu% ﬂleﬁﬂ:)uﬂlﬁ Mixkdie. of HeRA idhbAs t@%lhﬁ(ﬁ& Wwidh: a@xé@u@@lMXWﬂ?md the resultant

r 1 h, Valatiles oved in e resid
precin b B M Bl A RS quancrias
(ES") r(M#F*If) (Mxéiﬁnp‘téggﬁM”‘D
N'-(11-carboxy-14-cyclohexyl-7,8- dihydro -6H-indolo[1,2-e][1,5]benzoxazo
cin-7- I)- N,N-dime erthan 2- amlnl is( |fuoroac tzitte) Step

Step &: lert-bi 1ol osbromosl (- 2°h QIR0 0 CIOr ua qihylaming /-2 2-oxoethyl)-

= 0) I =7= ). %

2.e0 -3 cyclohexyl 1H indole-6- carboxylate
Toa s&f%ﬁﬁa&?é %Q@%@Q%lﬂoi%@f@ﬂ@@k?@%&?p pﬂCﬁHQPI -yl]acetxc acid (from Step 7,

W02004087714, from commercially available methyl indole-6
1 eq) in DCM (0.07 M), N -(2-bromo- ~5-chlorobenzyl)-N,N-dimethylethane-1,2-diamine (from Step 3, 2.1

eq), DIPEA (3 eq) and HATU (2 eq) were added and the mixtare stirred at RT overnight. The solution
was diluted with DCM and washed with HCl (1 N), a saturated aqueouns solution of NaHCO; and brine,
dried (Na,SQ,), filtered and concentrated in vacuo to afford the title compound (56 %) that was used in

the next step without further purification; MS (ES™) m/z 710 (M-+H)".
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25 carboxylate) in a mixture of DME and EtOH (5:2, v/v, 0.2 M) were
added 2 eq of Na2CO3 (2 M aqueous solution), 1.3 eq of

WO tddaydeaxyphenyl)boronic acid and 0.1 €q of PCT/GB2005/004127
tetrakis(triphenylphosphine)palladium(0). The mixture was degassed
thoroughly with a stream of dry N2 ané#then heated to 100 C overnight.
The reaction mixture was allowed to cool, diluted with some EtOAc and

o O f||ter%d oy§r %3u90f CFlhte

' - 54 before
e crude materlal was purified

Toa sh%&izﬂfi@!?cew QiE | @Prh}’c(ﬁﬁlrg&céx&ezl E&Qé‘%ﬁ‘? Eb&?%”nl %}gp%agf oM 1-2-{2-

the title compo as a light yellow solid (60%); SES m/z
bromo(m@'?fogef&g 2 (dlmethylanuno ethyl}a[mno} 2‘oxoethyl) -cyclohexyi-1H-indole-6-

carboxylethyideyRitpHfexye? 1 faaz(zﬂsafpmmﬁ)vhnmhws{msnz«&lrauﬁe'msiptez&sﬁamz-

ioxa gl rodu%t ro p lin .04
dio b%g\ﬂ/%égﬁ adci%«?1 ggézllauﬁ?qﬁuond a@B eq)p %%“(g')a ?{at% et Aiigeiors I% 458, Bt was
Cioseds‘tm Hatanend EHyd g Pesarinycrixaed wasSmﬁ’éammr&wmwgm atthfrPC for 6

min. ThEeRVE QAcHanE Wahecoxithwated mm@‘gngﬂ%géf%ﬂ ver Na,SO,, filtered
Na2S04, filtration and W 2006/046030 PCT/GB2005/004127 -3

and coBsheant atioRiaa bV tes dhatie s dtidies Wsmah wa%ahﬂeﬁ%@%c PE:
EtN) flash chidiatolredhy tha silicstegel i(iobt Et@RAcRENdaiaffavs S titke/z 550 (M+H)".
compound as a colourless foam (74%) MS (ES) m/z 406 (M+H) (COD

alf2.5 deregang! m a‘mmﬁtep 2 in DMF (O 05 M) was cooled to O C

A soiuwgp JP%J?%M}/?]‘S%IAFQ EQ‘% %ﬂg 59%%1 %_I mgi 1%1“09 L%E%g;%%acﬁ

mineral oil) was added fonwi e react| nwas a

etrahygioatlpl et ot aepeoPHEAUBEAF R tel DA RS WA EROAT st of TEA : 5,0

Et;S:WE{Qhed VoD KCH63 Nprevaieraig DANG.JRBIRGHNGRRRRY :HlU.@.;tigaﬂang the residue
tio acu ave the.c 100) as puriie Yy

ru N R e N Bt T R e e =

compound, as colourless foam (55% mixture of diastereomers, 2:1); MS

Examﬂféb) m/%ﬂ%l(lMi"ﬂd I:Qcﬁ*)e%{\é‘?%sﬁyﬂpo%ﬁ:mﬁeL@{IlZSeﬁrIe@Jg’eMcmfl yi)-
0-7 8-dihydro-6H-indolo

ex
N’N'd Ciecggg%cme AT B ISR oK SRRl of methyl
(7S) 14-cyclohexyl-7-hydroxy-7,8-dihydro-6H-indolo[l,2-e][1,5]benzoxazoc

Sca LB SOEBIELE ORI SIE8 ) DAL Mo peged Dess-Mart

erjodinane (DMP, 1.2 eq the mixture was stirfed for 1 h at RT. At

To s PO B I A A ST PY BTt deserbed n
IntemainalighienTipplieactioN OIOAUB T ES tibctedmiti FEAD A ARBINMASHG O Mab:-6 -

carbom@wguﬁ,é@y&%@é qn%%éo};wwﬁ C@Qt‘ﬁfgvater an(?r%rt.%f g'fac}g) A% aqueous

NaHCO3 (both saturated solutions), theh wi r

solutioe}- RispSEub i KTBh B PemMertidamhOH vasto gave the crude
tetrammw@ueﬁywhmﬂwaﬁm&edmvmomJbtﬁJEthenuﬁH&’g@@M%{%gM§ (&R MBm of dry N,

a i M EHO) IU?L?P
an en A g k ohe L f_ae(ax e th % ﬁ?ﬁgye tﬁlyﬁ%lﬁ% ng_a}liowed to cool, diluted with some EtOAc
and ﬁlg:xgﬁgmmmﬂg,ﬂm}gﬂﬂlhc ﬁItrate was diluted with EtOAc and the organic phase washed with

water, brine and dried over Na,SO, before being filtered and concentrated in vacuo. The crude material

was purified by flash chromatography on silica gel (1:7 EtOAc/PE, then 1:3) to afford the title compound
as a light yellow solid (60%), MS (ES™) m/z 350 (M+H)*.

Step 2; methyl 3-cvclohexyl-2-{2-{(28)-oxiran-2-vimethoxy Jphenyl -1 H-indole-6-carboxylate

To a solution of the foregoing prdduct’ from Step 1 in DMF (0.04 M) were added cesium fluoride Geq)

and (5)-glycidyl 3-nitrobenzer sulfonate (1.1 eq). The resulting mixture was stirred at RT overnight,

then diluted with EtOAc and washed with water and by e. Drying over Na,SQ,, filtration and
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25 elfl 5Jbenzoxazocine-1l-carboxylate To a solution of methyl
14-cyclohexyl-7-o0xo0-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-1(-
- woarhmogat®s (from Step 4) in 1,2-dichloroethane (0.08 M), were@aedashdofos1127
eq of N,N-dimethylethane-1,2- diamine gnd 1.5 eq acetic acid, followed by
1.5 eq. of solid sodium triacetoxyborohydride. NaOH (20 eq, 1 N) was
added after 2 h, and after stirring for 5 min the mixture was taken into
condE@AcRind wasbed vitlr:38ewetdrcanchishines Puyingl dydlaspdimsuifatshy on silica gel
53E L0 tradiond h €
. g?ﬁ??’a{%%%”f“?g“ R R ATy RS cos o
[N = Zaibo R ibhexvi-78-dihydro-6H-indolof12- e/[lSJbenzoxazocm-
7-NN- dlmeth lyethane-l.2-diaminium bls(trlfluoroacetate) 35Toa solutlon

A H J 2 v A
—b\@a@%n mixture was brought to pH 2 by the dropW|se addition of HC| (1

CO umn vvaters
CA

e baagn r%‘ﬁffe‘i@}B‘Bifé"BH%@é°Nﬂ<¥@f\F}ﬂP26 R racton vas
alloQed 196 T Brdctiond teritainlihg thetpureicompeantiviete combinedm@nchshed with

f ' r 2. 524MpP A8 .20 ONen crude
e SO R L1

Pmdffég”‘f%“(?ﬁ Pyigd %aihééf?ﬁid‘%ff)’%"ﬂ stics &8 (i Iit@f)c@@solafigd the title
comfioynd14s) o dlBRteksGBatin( SEH) nlixB 0D Tidboer cliikdrs? 68 MEHRT) AL FOFH)"- (0] =
A 28%5820@ ) 2.98-3.10 (in, 111), 3.10-3.90 (m, 511, together with water

peak and probably the 3 exchangeable protons), 3.96-4.02 (m, 111),

4.18, 4.32* (dd, J 3.0, 12.6, 111), 4.74,4.84* (d, J 11.9, IM, 7.22-7.28 (in,

S repgfi erAyvBOa(elghah Ax ﬂe&om)dﬂn'i_lﬂa@fi nde.9.e31119; b@r@émz%cl@e@ﬂcérboxvlate

| H) 3
To a’s qu%%% Wém%%%lz?é%gﬁ%hcrgﬁb 1E'drb nﬁ)ljégl% %ygro-?ﬂ gndolf')[l '\é—e]plzggenzoxazocme-
11 -cpiharylatrfony-Yand) croRERy (57 18 Mpe addsH estolditt 2 wifibdilben oz 3 eq), and
the ﬂﬂx?ubél)wsw MNrddi-temathytethanends doaliesminiernisfuf ppieacsialel hnd the reaction

left ‘M é‘\‘o”ﬁ%xevﬁ%&:?ﬁ TSRS AN St Gt rThe]- 78 AR vaHs e golution of a
111 imdlofoif onty gies o eizediae- Hnd AfbdK W atbotiosangaietiorivobnagtihigh with water and

brmé|-4tfi¥ﬁl ek {48 @m&%m&%@l&%ﬂ% %aqmg 1Q:ak; IIQ)QQJ)? [Jvi%ch was used
enzoxazocine-|1-carbox %ﬂé@%{% ared as describe- din’ Example

withgu g)p\g.pﬁﬁmé%% ModES> #Hatdenyde (3.0 eq) and

acetic acid (5.5 eq), followed by sodium cyanoborohydrlde (3 eq). NaOH

e ARAGRICHS Breeffration in vacuo gave the crude product, which
To mammeﬁf mﬁim&utiwﬁﬁehm{m&ﬁiww&%Mﬁy(ﬁ@éflﬂhd@&@l(ﬁdéjm5]benzoxazocme—1 1-
carboxylate (from Step 4) in 1,2-dichioroethane (0.08 M), were added 1.0 eq of N,N-dimethylethane-1,2-
diamine and 1.5 eq acetic acid, followed by 1.5 eq. of solid sodium triacetoxyborohydride. NaOH (20 eq,
I N) was added after 2 h, and after stirring for 5 min the mixture was taken into EtOAc and washed with
water and brine. Drying over sodium sulfate and concentration in vacuo gave the crude product, which

was used without further purification; MS (ES™) m/z 476 (M+H)".

Step 6: N'-(11-carboxy-14-cyclohexyl-7 8-dihydro-6H-indolof 1.2-e][ 1.5 Ibenzoxazocin-7-yl)-N.N-

dimethvlethane-1 2-digminium bis(trifluoroacetate )

To a solution of the foregoing crude product (from Step 5) in THF/MeOH (0.05 M, 1:1, v/v) was added
KOH (8 eq, IN) and the mixture was stitred at 50 °C. The reaction mixture was brought to pH 2 by the
dropwise addition of HCI (1 N), then diluted with MeCN and puiified by RP-HPLC (stationary phase:
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25 Seep 2: N-fll-carboxy-l4-cvclohexvl-7 8-dihvdro-611-indolo/1 2-el]l
5Ibenzoxazocin-7-vit N trimethvlethane-J.2-diaminium

wo bisétoifaegoaeetate) To a solution of the foregoing product (frieengieedd iRz 27
dioxane/water (0.06 M, 2:1, v/v) were agdded 5 eq. of potassium hydroxide
and the mixture was stirred at 80 C. The reaction mixture was brought to
pH 2 by the drop wise addition of hydrochloric acid (1 N), then diluted with

columi/ & saxTTHR A pek pYCRE HiH, @301 (ﬂ&ﬁﬂnmﬁlﬂ@h@ﬁs&mwm%{@t@ﬁ%md with 0.1
% TEAY BTG, C18,. 7 um, 19 x 150 mm. Mabile McCN/H2

e A e R T e R it e e e
compoupthisia&tisheriréeZstiferrentvefisrdsthe title compound as a white powder

i %) t
BTSN S Bl 1m0

1.50-1p5 gnlfd) 1iog . 137(81(%%&)? b h 821%:972@@{‘9 354y ZSdp(éH} 2.79%,
2.82 (@%11})823@5}&?7&0031& BoBER 85, (5phrbdthih2dé(gtad 22 éb’éa@i;lﬂa%h

excha[%e%rg’éﬁ,11 par%l]gﬁy overl: é\dé%idévg‘;t’tﬁgg élgh&ﬁﬁéﬂgﬁhs}?éﬁs ég?“ 9, 1K),

122138, 247 A4 Y. % 09, (Ha, 158,610 P, 8.641), U641 2. X7(drh,/0.068.4, 1),
7.86+, pagially everlappedwittosiomad @t fBVPMmE4 R4 4dd NS 2006/046030

PCT/GB2005/004127 -33 4.3, 12.1, 0.94H), 4.64 (d, J 14.4, 0.94H), 4.75

No Ex& l1§81 0.06H), 4.79-4.87 (m, 0.06H), 7.24-7.37 (m, 3H), 7.50-7.59 (m,
ﬂ? 3-7.66 (m, 0.06 partially overlapped with signal at 7.69), 7.69 (dd,

J 0.8, 8.3, 0.94H), 7.82-7.85 (m, 0.06H partially overlapped with dd at
Examrﬁlslilpﬂnﬁsirfe‘bw -348c3clghg A7 8-did(droosslinyl B BR2(e) (0. BiBkHzdw B ocin-7-y1)-
NW’N@%@%@%&@MI@)&IW@@m%(itgﬂuoroacetate)

N'-[(7R)-11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzo

xazocm -7- yI]-N,N,N' tnmethyletbane 1,2- dlamlnlum bls(trlfluoroacetate)

! Sueitldo LT : % e dyb-BH-indolof1,2-

elfl, 5@-&%&%&@#]’)%@&%@9 ng Slbenoxazocme- -carboxylateTo a

tio
To a sSlRomat ol Wyt P sneeirsTbmane] L by @gdolol 1.2-
e]lt, S]Tszmc_hz@aﬂmakMaté)prépamdpa&desdéﬁnﬁdeidniEmamie:Q Site[d BhipCM (0 1 M), was
added mmgiea}g}a@@hd)ea@%h%@é%qgé%s%%fa)) MBS, gggedg ut”e%lt&'ye?é Ctﬁh d(3 eq).

stirred at RT overnight. The reaction mixture Was

NaOH,(2tfed s eded e ntaene slteatimine dosdimia ik mirdives Bgrigto EtOAC and
washedwithNaRS 04 Hﬁtratibryamaes RANGARINAHO Bl ARACHAIRNEINGSIHES/e the crude

dudR RSB MRS R 2hehr PRIGRACER) 10
pro uafford tr‘f‘é title compougUl g(l e“fl%ﬁbwm?% Méi]{@ /z 560
(M+H)'. Step 2: methyl(7R)-7-azido-14-evclohexvl-7 8-dihdro-6H-indolofl

Step 220t ISIDEMZOXBZECIIRNI CORRNYIRIES BORES 1B/ 3BMIONS04 IS SOIEIRNG)) N N N~

medRRGUCt fram step | in dry THE (0.06 M) azidotrimethylsilane (3.5 eq.) and
trimetfiyielhane- tamimium brs{eriflu celale

‘ ilicate (3.5 eq.) were added. The

To a spbiction habmirod fordR0t fmmes Clinedidxmeroae. (6106 M, 2:1, v/v) were added 5 eq.

of porAZAkmRIyIsIang AR AdRd anckthe sixureRtirted:al Qx?xgrgo&gﬁ%rbught topH 2

by th The volatiles were evaporated in vacuo and the crude dissolved in E
yt ﬁwgg WASER %t 88W|?fl‘ﬁ:a88 (91 N), then diluted with MeCN and punﬁed by RP-HPLC

(stationary phase: column Waters Symmetry prep. C18, 7 um, 19 x 150 mm. Mobile phase: MeCN/H,O

buffered with 0.1 % TFA). Fractions containing the pure compound were combined and freeze dried to

afford the title compound as a white powder (45 % over three steps).

"H NMR (400 MHz, DMSO0, 300 K, 2 diastereomers 94:6) & 1.09-1.25 (m, 1H), 1.26-1.43 (m, 2H), 1.54
(d, ] 12.2, 1H), 1.62-1.78 (m, 2H), 1.79-2.06 (m, 4H), 2.39 (s, 3H), 2.61 (s, 0.36H), 2.65-2.77 (m, 1H),
2.85 (s, 5.64H), 2.94 (dt, 7 5.5, 13.6, 1H), 3.04-3.15 (m, 2H), 3.18 (dt, J 5.6, 13.0, 1H), 3.23-3.34 (m, 1H),
3.74-3.80 (m, 0.06H partially overlapped with the signal at 3.85 ppm), 3.85 (dd, 110.2, 14.4, 0.94 ), 4.07
(dd, J 9.0, 12.1, 0.94H), 4.11-4.17 (m, 0.06H partially overlapped with signal at 4.07 ppm), 4.31 (dd, !



10

15

20

25

30

(1 N), sodium hydrogen carbonate (saturated solutions) and brine. Drying
over Na2S04, filtration and 25 concentration in vacuo gave the crude

« WO HsdHet3vhich was purified by flash chromatography on sili€4 §€IBEBISH04127
EtOAc/ PE) to afford the title compoumgl.as white foam (84%); MS (ES')
m/z 431 (M+Hf', Step 3: methyl(7R)-7-amino-l4-cyclohexyl-7

8-dihydro-6H-indolofl 2-el/1 5)benzox ocine-lI- carboxyllate 30 A solution
43,124 Qr%%rég%ﬁb idcu8Himisie st iR MECIGHD 4. 100 E3rimiMiAGHD, 7.24-7.37 (m,

3H), 7.pa s m)cham@t«m f/ﬁﬁ\%w)am?@rsﬂtﬁmdlﬁgﬁrs'lgmf;az@eémﬁb 69 (dd, 7 0.8, 8.3,
erlc ure. 1or € calalyst was ritered_oil an
0. 94H)av5rF%on Wk 8 &%ﬁ?ﬁ%ﬂ Ver&r@ﬁ?&s‘%‘%ﬁ&@f S%L%%‘a)p?é&éﬂré o it 815 G,
0.94H)tl3s titke ©OAPo AT (B Vo) MSG(ESHHI/Z 405 (M+H)'. MS (ES') m!z 405
(M+H)'; %: [a]p20 = +46.4 (c = 1, CHC13). WO 2006/046030

Examﬂ?@q]ﬂ@a?@ﬁwméﬁl(%ny% %%h‘}:xmgtg\dﬁz £4: &fgngﬁ%f ?litgg[figﬂ%whxazocm -7~

- aminglethyllamino)-14- L -7 8- dihvdro 6 indolo(1,2-e /] 5lbenzoxa
YI-Nintpethylethongd ol @&ﬂﬁﬁﬁ'&@f@%f’é’@&ﬁﬁ‘ﬁ)product from Step 3 in
dry trimethyl orthoformate (0.35 M) tert-butyl N-(2- oxoethyl)carbamate

t}Q&TﬁV ernight. The /1 5.

£ Oy g
Toa S(ﬂﬂd:lhlﬂf ﬁm&@@b’lﬁpMﬂpﬂ@h@lﬁ%y)dﬁgﬁemm@ﬂﬂiﬁﬂSHﬁm&t ﬁﬁB}Tlfg’]bgikkoxazocme—
11- carbo ate Ezg gz}[ édl as elevsvarlﬁ)eafp th F gf fg(_[hS @mgﬂbﬁ é Ug%r e(2.5eq.)

en In AC an Washe
was ddé%ﬂfatéiaﬁaﬂeamemmﬁaﬁd ﬁt\%etﬁgw}e tﬁéecmeqmmw wehibhedwith EtOAc

and waﬂ%ﬂfl@ﬂlm’(ﬂQSmymmm@m&&%ﬁu@%%@b}i& NIExtﬁ g &E%{S@%anon and

then 6/4) to afford Oth title ompoun das whj te foam (46 %); MS (ESA
concentra]ugagl +Lﬁ)ga§et egru f:e%oqcuct hich was purif ed by flas chromatography( 9

EtOAC(HE?)q@ffeyttbheskylcvn(QQU(@l m@mymﬂwma)éﬂ%%m SMEVESMimGI B0 d+H)".
tetrahydrobenzo(blindeno(2 I-dloxocine-70-carboxylate The foregoing
uc f S dlssolved 0. 08 M |n a mlxture 3/1 DCM/TFA 1]

QQ@Mwﬂess under reduced pressur To the rude product dlssolved n DCM
Toa soﬁgu%rM)f 8860 %&99&83&@%%& 89, 9%@%{9%@%&%&%&%@ d;iaé;e (3.5eq.) and

sodium cyano or())gf?/drlde were added 20 eq, I N) was a
tetrabu bR R AR P AR R Fe iy 158 ke G sTREE MO YRR REed er 20 ha
65 °C washedreit bfmdmmagmmnmdwsmmﬁmndimmﬁmwwmY&m. The

furth il t' N
voianleg;.%y%e saﬁgyaqugn% gz% (51 EH glzsso zf#é?o%@\%%gg we W &I Igpfx‘}gonc acid

m/z 490 20 M+H 1l-ea oxy cyc
(I N), wﬁyay&ygpqlgﬁﬂgqtémrgt@[ﬂ%q @&a%@ﬁhavd\ﬁ}:[me Drying over Na,SQ,, ﬁltration and

concenNathuimmﬁH‘gélﬁﬂﬁ]?dm i Qi&éf&lmgﬁﬂhm&gﬂﬂﬁﬂ&%ﬁﬁ%ﬁ c)h?i?rﬁtﬁﬁlléﬁi@rb@&hca gel
I
(5:95 é!geégglg eq,qﬂD gé&pg rg’s‘ém Hz’dro:(cl) : andt f{&{ﬁkg%e(’é\}gy%/\ﬁlrﬁgyﬁf@@ :

C. The reaction mixture was brought to pH 2 by the dropwise addition of

step 3NMEEQERIRYIS. %&MM>emmﬂt'@t9dz%%\4s?9%&91wrhf}‘?%)%xnj"_xazo%’!;& 11

(stationary phase: column Waters Symmetry prep. CI8, 7 um,
carboxyigte Mobile phase: MeCN/H20

A solution of the foregoing product from Step 2 in MeOH (0.1 M) containing palladium on charcoal

(10 %, w/w) was stirred under hydrogen at atmospheric pressure for 4 h. The catalyst was filtered off and
the sofution was concentrated to dryness under reduced pressure to afford the title compound (92%)
MS (ES™) m/z 405 (M+H)". MS (ES™) m/z 405 (M+H)"; %; {alp™ = +46.4 (¢ = 1, CHCly).
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buffered with 0.1 % TFA). Fractions containing the pure compound were
combined and freeze dried to afford the title compound as a white powder

W 4bo¥sonse two steps). The 'H NMR and MS spectra of the 30ptitlegr2005/004127 .
compound are the same reported for thg racemate (see example 10 step
2). e.e.>96 96; [a]o20 = + 36.8 (c = 0.5, CHC13). Example 13:
‘N'- [(7S) -11- carboxy 14 cyclohexyl 7 ,8- dlhydro EI| -indolo[1,2-e][1,5]benzox

y : MBS TRASL8E) BRiro-GH -
ma‘olJ ezt)g y EQJ? 05% N é/v'gs btalgl IVYIth the same procedure described for
its enantiomer see Example 12) using R)-glycidyl

To a sinfiegind rcivesanimendiss feose St S aylye irghtotuiommss (R Me tert-butyl N-(2-
oxoetﬁf}ﬂ)cﬁﬁﬁmﬂ@(905@9 2a9NING MBWRY mixture was stirred at RT overni ht The solution was

3- -2 2R 2-yImethoxy] yl)-1H-indole-6
o R > T BA L2 b LA AR MOR @75 20 s
treateg §itCHICAGYmhehd fietivyctizatiomamathiye (7H)ed.d-Slielotiasyt Zrydiosyat RT for 1h.
NaOH &Edégy fjf\ﬂ g H&GQJPL11@aﬁl@s@&tﬂ%%%%&cﬂﬁeen%}tﬁ%@%qa%% 1L?‘A%?(9Ac and washed

+29.9 (c = 0.54, CHC13), which was converted to the title compound
with yaler B‘WFE%H&@‘TQSWFPK&WR%W@%E& pictA&atche crude product,

whicicempauifiedare flash stroaatepapied for e Aacenaterseersmmplesthen 6/4) o afford

the nﬁe%bf%%l‘%ﬁ[%%%oxy A& cyc ﬁeé;}%qé"é% ﬁf/}%@%l% indolo[1,2-e][1,5Jben

zoxazocin-7-yl)- 4-methylpiperazinediium bis(trifluoroacetate) 10 Step 1.
Step memmmwomwfwmmmamoj\éwwmga% jnslololt 2
L -carboxybater 0 g solution of methyl
[1,2-e][1,5]benzoxazocine-| |-
The f@@ﬁ?@@t&@é@r@m@@m@ westisiobad rﬁcmsermpleaepmm 3)IDDEKIKA. O the mixture

was SM'}sd’\éQ W@@ﬁqanﬁeﬁﬂu@; LoD HMRIRSIAZIE BRGL r@dﬁ%@ﬁ%&x@@ 'dfo the crude

5 eq. of solid sodjum triacetoxyborohydride. 15 NaOH
prodeg o ) S, TP o & AP PARGRE 18 of sodiem

cyandbdeehyirideEtO@Aaddedt] Mt b with Watessaddddrimer Dhy g afer SRENTor 5 min the
mixaph %MQQIH%@E@W%NM%%‘{% tri'ﬁgs(‘%do%ep roguet, V\irtla% RS fonccntranon in

used without any further purification; MS (E tz488

vacuo By IR Uik RPAL 'E\?CTBH@WPSZ"BE’H T fHHWE@‘é!{‘P‘S M§r@§th/z 490

M+Cin-7-vl)-4- 20 methydpi erazinediium bis(tri/luoroacetate) The foregoing
methyl

. 1, St 2..The aund was obtai white powder
Tou g ﬁeﬁ% 3 ps%sf m@ 3 wzefmtr@.a?ﬁgﬁy%do Wy added $ eq. of
potasgig fedrormds a1 F)eInx 6 Waimed k) $A "20- The3tavtRhInidiBS Wad Bionght to pH 2 by

the d%%)séa&&t%éfm&éclﬁoge%e?@% S8t adPNAH) ﬁ% 81%7RP-HPLC
), 3.69(d, J 14,5, 0.3H), 3.92 (dd, J 10.6, 14.4,

(S‘a“éf%}ﬂ‘ésw ‘6‘2“( s %Bmﬂlitii(a&l’a 718 h5m, 1% ELD nzfrzﬂaaﬂfapme MeCN/H0
buffefcd 40 .THY) ZB0)4 Bic(ivnsC:Bithinthy thd guk: Lobpdhid-ed ¢3rbitiéd B freeze dried o
afforeg) tl??é_ﬁtlg c%ﬁfpound as a white powder (41 % over two steps). The '"H NMR and MS spectra of the
title compound are the same reported for the racemate (sce example 10 step 2). e.e.>96 %: {a]p? = + 36.8
{c =10.5, CHCL).

Example 13: N'-{(78)-11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e]{1,5]benzoxazocin-7-
¥I}-N,N,N'-trimethylethane-1,2-diaminium bis(triflucroacetate)

The title compound was obtained with the same procedure described for its enantiomer (7R) (see Example
12 using R)-glycidyl 3-nitrobenzenesulfonate instead of (S)-glycidy! 3-nitrobenzenesulfonate for
Example 9, Step 2, giving methyl 3-cyclohexyl-2-{ 2-{(2R)-oxiran-2-ylmethoxylphenyl }-1H-indole-6-
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7.37(m, 2H), 7.45-7.53(m, 2H), 8.09 (d, 18.6, 0.311), 8.15 (d, J 8.3, 0.7H),
8.39 (d, J 8.7,03M, 8.48 (d, J 30 8.3, 0.7H), 8.71 (s, 0.7H together with

. weppidinageak), 8.94 (s, 0.3H). MS (ES') m/z 474 (M+H)*. Exampledmiosoosi2?
(+)1-(11-earboxy-14-cye|ohexy|-7,8-di$ dro-611-indolo[1,2-e][1,5]benzoxa
zocin-7-yl)- 4-methylpiperazinediium bis(irifluoroacetate) and
(-)1-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxaz

carbo@@he:/Fyh) %= 359@%@Memtg%ﬁ%b&%@rimwﬁﬁﬁ%{ﬁﬁw g-cyclchexyi—'i—hydroxy»
006/ ) itle compounds w

0 182005/004127 -36 The
78 i L R RS Rl B o6 A 1 5 CHCL)
whic hea@rnqmeerztﬁﬁ)tmlnh ctigradriPLE! (statioribey phasendelUINTheNHAPER 4&BDMS spectra of

I h
oo S D MR B - 0 -
0.4, E{ﬁihl -carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2- e][l 5]benzoxaz

ocin- 5 7-yl)-4-methylpiperazinediium bis(trifluoroacetate); 'H NMR and

_ Exam[’é? %?E} g}z?ﬁfor hﬂ(?ié gg%?tﬁ&&% : dg -aih ||‘§°m ! rsge 12 1)2 e]ﬁ S? enzexazecm-’l -yh-

4-methypipenadaedb bis@rifloprergk@) dihydro-6H-indolo[l,2 e][
1,5]benzoxazocin-7-yl)-4-methylpiperazinediium bis(trifluoroacetate); 'H

the racemate see_ example 14 ste 2)
l lerz Brdibydrosn) -indolo[1.2-

MM&@MAM@&MQMMCWIOMXW -7,8- dlhydro -6H-indolofl,2-el[1,Slben

0a | L
;b;ggglqﬁ%i;mg??dygﬂh@mﬂ%@?@%ﬁ%ﬁﬁé@%@ﬁ%ﬁ PSS

SpsPE eﬁif%?ﬁ@’ﬁ%&gid&ﬁt‘e Pten Abik RfeM &%Mmﬁwﬁi@tﬁn eq of I-
methylplpeyclohany 4 5-oxae?t8-glitdy frde 6kt ing 0o kL, e{[liblbenzorazeeinediohydride.

NaOI—PE’%)Q&(yil %?»&9{ GRS th%§ ijl?sd%dbﬁt é‘t %m%@&" g giins {ﬁp n%)(%ure was taken into BtOAc and

1,2-dichloroethane (0.11 M), was a
washed Wit HHIARE. W%yﬁ&fﬁtﬁ@véhéoi‘m}&fﬂ eAeomﬂ@wearw 1aBuagayt the crude

produsolidisb st aceiouye rakyerigeiRatoaomNaBiC O3 a0t Giagt2 were
added after 2 h. The organic phase was 20 separated, washed with brine,

dned over NaZSO4 flltered and concentrated in vacuo glvmg the crude

mgm&&ﬂ?ﬁzfm %asmﬂm»ta&r@x&lphexyl -7- /meth IY(2 pyrrolldm -

lethvllaminol 7 dih ro dolo(1
T (o e O 1 e et e S >
e} Lidherteproduct i(fronb Stdptoffinav/ie@H) (90 b o huerbta detac B Speying acid and purified
usmgmém{é%ﬂﬂﬂﬁc@@{ﬂﬂﬁgﬂﬁdﬂrﬁ%ﬁnﬁ ke £9. %ﬂé@@@c&%@wmx Jstbifik as a white

d @ﬁ?um C anoborohydnde The reaction mixture was concentrated in
powdgr il PG d4P HBPRaHCO3 and CH2C12 were added after 1.5 It. The

'H NMRy@iie hiasgydisesgpavatiach diiedrovesNa2$04,J6iteneteandr, 1.20-1.43(m, 2H),

1.55- P‘?ﬁ?}?'}ﬁ[ﬁt G4 VAGHO sl%g g%ékfz r“d‘%k;%zdié? ARICh YRS UsedMithodt » gg.

er Url ication;
3.07(m, 3H), 369(d 1 14.5,0.3H), 392(dd 1106, 14.4, 0.7H), 3.974.02 (m, 0.3H), 4.11(dd, 7 7.8, 12.4,

0.7H), 4.27 (dd,J 4.1, 12.4, 0.7H), 4.60-4.67 (1n, 0.3H), 4.70 (d, J 14.5, 0.7H), 4.73-4.77 (m, 0.3H), 7.25-
7.37(m, 2H), 7.45-7.53(m, 2H), 8.09 (d, IA8.6, 0.3H), 8.15 (d, 7 8.3, 0.7H), 8.39 (4, T 8.7, 0.3H), 8.48 (d, J
8.3, 0.7H), 8.71 (s, 0.7H together with pyridine peak), 8.94 (s, 0.3H). MS (ES*) m/z 474 (M+H)*.

Example 15; (+}1-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-¢]{1,5]benzoxazocin-7-y1)-
4-methylpiperazinediium bis(trifiuoroacetate)
and (-)1-(11-carbexy-14-cyclohexyt-7,8-dihydre-6H-indelof1,2-e]{1,51benzoxazocin.7-yl)-4-

methylpiperazinediium bis(trifluoroacetate}
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Step 3: ()-1-(2-f(11-carboxy-l4-evclohexvl-7 8-dihydro-6H-indolo/1 2-el/1
5Ibenzoxazocin 7 vi)(methyl)ammoniolethyl/pyrrolidinium
WORRefiaBi®acesate) To a solution of the foregoing crude prodBCr(&EBmos/604127.

Step 3) in THF/MeOH (0.01 M, 1:1, v/iv}yvas added KOH (7 eq, IN) and
the mixture was stirred at 60 C. After 14 h, KOH (5 eq, 1N) was added
and the 35 mixture was stirred at 60 'C for further 4 It. The reaction

The tifpaemevads conechrmatbinresdum etibsulvedawity DiMS@dandeguiiadn example

14) whtk ERaiiRhCo(Statian 6%?94@5&}1%% &eﬁ%x-rtﬁﬁs'}%é%egathl%#m 20 x 250 mm,

um, 19 WO 2006/04 0 PCT/GB2005/004127 '-37 X
Mobilg nhase: Xrheseproly Fite e vk OH iaffrma it ActiiERdontaining the

First gargicoemyautd -Ne(E cambiper: aneal dtepaerdig o akerch e it ) 1, s1benzoxazocin-

T-yl)- ﬁoﬁaﬁﬁgggi?%%f hlte @sﬁN tgfg.\i %e(xr%e) %)%D/I%_Inslzpegf_"\:;l %O fgg?hisé)gemate (see
examplg 14 5ie) 2). B8-23089 frlalid) =26274s: @H)(:Izéaa}z 74 (m, IH), 2.83-2.95 (m,

Secontfdhad:dBid-dadkm (8l1l); x 0 1- 1)
dd, J 4 gt 119 zﬁ@% 67 ég% o ghgn é‘f} 5 ?nfﬂé"ll‘j%ﬂ(’ﬁ

e sl e oy é*%frifh*)orsaie;w@) Th i st s o
the ra@ihaNHicel XEWIEhIS sith DH)e MBYE Bl fhiz-662(M-e) dBxapple 17: (+)-
and (-)-1-{2-[(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2- 10

]‘E:(h#lbenzoxazoeln -7-yl)(methyl)ammonio]ethyl}pyrrolidinium
Exampy (ordaidd e et doaieiphenidd ’%é?byébva%wwfvélséw]ﬁbﬁ]bénzoxazocm-'?-

yD(mEHiH({2nichdntsetionypddrolal pliex s Birtiysi @t fed-indolo[ 1,2-e] [

1,5]benzoxazocin-7-yl)(methyl)ammonio]-ethyl) pyrrolidin ium
bls(trlfluoroacetate) by HPLC (statlonary phase column Chlralpak AD, 20
i et Stdbi & :

elfl, 5TEaﬁioﬂc&d%tF@tﬁnmgm%éeluted [a]n20 = - 3L 8 (C =0. 41 CHC13); H

for I 1-c V-
o & T AR L ek ensonsaocine 11
carboyyjetadangiyaad mm}mwl}pmmm ﬁ’teblft;mmﬂlmki)dﬁetaé&)atﬁtwﬂm a1, was added 1.3
eq of @mmﬁtﬁwﬁ%ﬁﬁlﬁ&@aﬂ 33 68 A0 SibIEd B) 1H S%PS' M?
mdce é% ;éél 1- carboy (Afa%clohex I78 dihydro-6H-indo o 1,2- e
% % ng §a£dl@| ﬁ% ng:h b]‘é‘fﬁi/fi?ﬂﬁﬁllfﬁﬁﬁlﬁfﬁrhe organic phase was
separ&g@(twﬂd@rba{;bﬁafeé Enginopte N8,S0,, filtered and concentrated in vacuo giving the crude

produd@ cloRexyll- ‘Nlm&m &Q{%XDL g’nﬁ%%?gtep 5Eﬁ[r§)il'_>_ﬁqpmd0|0[2 1-

a][2,5]benzodiazocine-11-carboxylic aci met
2-(2-(I(tert-butoxvcarbonyl)aminolmethyll-4

Step. Zlwenbphinulyidheyaiotieminiteipdola: fin gasdmyiaianbe. 2 SN BHMRIN! 2.
171 SREOm :;lgc}?r}eﬁyl IH ndole 6-carboxylate (prepared as described In
ubllsﬁeg thternatio |o“5iyb_tena atent application W02004/087714, from
Toa %ﬁﬁﬁﬂé%ﬁ%ﬁ@waiw@mwumﬁw Btererhaxiylatdy i19.8f0XANec(O AN B.5 eq of
forma‘maﬁyad detaem ahRisEiphendpiresphing)paliagvym( l:&j igh Is%ﬂg%%ga‘;ﬁgbomhydndc

T.under a nltroqien atmos g)here Theq agueous Na2CO3 (2 M solution

T e L BB e R Rty e e 1.5 1
The oggaeiq Phaeg waresepatdtiad daind dver iéaSirfillasid and concentrated in vacuo giving the crude

product, which was used without further purification; MS (ES" m/z 516 (M+HY".

Step 3 {+)-1-{2-[(11-carboxv-] 4-cyclohexyl-7 8-dihvdro-6H-indolof1,2-e][ 1.5 benzoxazocin-7-

yl{ methvl Jammonio lethyl] pyrrolid;’nium bis{irifluorcacetate)

To a solution of the foregoing crude product (from Step 3) in THF/MeOH (0.01 M, 1:1, v/v) was added
KOH (7 eq, 1N} and the mixture was stirred at 60 °C. After 14 h, KOH (5 eq, IN) was added and the
mixture was stirred at 60 °C for further 4 h. The reaction mixture was concentrated in vacuo, redissolved

with DMSO and purified by RP-HPLC (stationary phase: columnn Waters XTERRA. prep. C18, 5 um, 19
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immersed in a preheated oil bath at 100 C for 2 h. The reaction mixture
was allowed to cool and filtered. The filtrate was diluted with DCM and

. w0 thesrgasic phase washed with 1120, brine and dried over Na@2$@Q#2005/004127
before being filtered and concentrated in vacuo. The crude material was
purified by flash 35 chromatography {370 EtOAc/PE) to afford the title
compound as a solid (87 %); MS (ES') m/z 481 (M+H)'. WO 2006/046030

PCT/G82005/004127. -38 S methvl . .
x 100 YRR R R CR I elEhe SR O e TRA) Psiopsconinpg e pure
Compogué@tﬁylmwihmmeiﬁmpbbwﬁlat@malﬂw tvsrmuapetadei{4 ehitvasvdeded %).
'H NMR XS SIE8tRY '3%9(?:%@%:1.42 (m, 3H). 1.45-1.56 (m, H), 163177 (m,2H), 1.80-

butoxycarbonyl)amino]methyl}-4-fluorophenyi)-3-cyclohex -ca
1.88 (1 b5 A 82 Bl mir . Sh (5 1) ah B E O3- (BB -3 Ar¥S M S 8)(6.90My5 (m, 8H),
3.83 (dEhe mixtyses was, stuved at 60, Criprads dAY this ime the, reaction Was 11H), 7.27-7.35

Il t al to ilyted wij Ac.,Th ic.ph ashed

o 3 S Tt AR Ehch o e e e SEb  T  Be NOD. 1257
(brs, 1BveidAS B8 fimérediant-thé solvent evaporated in vacuo. The residue

was purified by flash chromatography (8 EtOAC/PE); to afford the title

compound (68%); MS g}liS") m/z 553 (M+H)'. 10 Step 3: methyl
Emm@‘%z‘-?a?ﬁ}namfmb@ﬂﬂ sFapHEyit s eisrEkS-ndametyiseiebetnyi)
el{ 1,51bkhic ke dn-Cahpxatiayb abammeiblythyt }pyrrolidinium bis(trifluoreacetate)

iofe et ' z4-flygrophenyl):3-6yG |42 dinydro-

e e e R SRy
OH-indodql figrf {2 boms mp dird -dbdestaDprenopsodreh yhip wanideHume Shiiflagrageetate) by
HPLCRTaipna@ phire hawvalatiles e reyeme\vad i adueilapshibenresidugisopropylaleohol
b ffcr%glxjvti‘ﬁgd{\ﬂ% ﬁ,ggc The organic phase was washed with saturated

_ ueous Na 32g2x), then brine. The orqanic phase was dried
First epppipgeuglutite e ard o mertleGalsdratdd TR aub NS asféra(#hd idd (11-carboxy-
14-cydonBRaune {ayaat gMRE 6 2 w2 43 ddtddcid0 Step 4: methyl
4-cyclohexyl-3fluoro-7.oxo S 6 7 8 tetrahydrojndolo[2 1 all2
e R B B D SRS of ety |
Secong g amoshistyid4 taordphény Pk vRIoASxHEINRImath b4 @-ox Gy - [(11-
carboxyt4 10001581 RAXAIE- 6118 EPIM AR et Sy M&OH (0.05 M), 10 %
; in weight gﬂfqiodlum meith,oxlde was_added and the mixture stirred at RT
y Xmﬁé%?ﬁﬁ%‘ﬁﬂ YO P SRR B NS ¥ilced in vacuo, 25 before
diluting with EtOAc. The organic phase was washed with HCI 1 N and
Examiplinks: idfoyd dieind-eHidN-duer tRe 28 Of) - Jillered drd7iRdctoiipdtoindolo{2,1-
al(2,5DEROEAS R ACURIG:GIfot; e title compound. The crude was used in
the next step without further purification (83 %); MS (ES") m/z 421 (M+H)'.
Step 5: methyl 14-cyclohexyl-3-fluoro-S 6 7 8-tetrahydroindotot2 1-alt2
Step I5the {a70énchiibh aielkolalsautienphmathidcyclohexyl-1 H-indole-6-
carb 054}&pyclohexyl-3-ﬂuoro-7-oxo-5,6,7,8-tetrahydroindo|o[2,1-

To a solution of methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate (prepared as described in
published International patent application WO2004/087714, from commerciaily avatlable methyl indole-
6-carboxylate) in dioxane (0.07 M) was added 0.2 eq of bis(triphenylphosphine)palladium(Il) dichloride
at RT under a nitrogen atmosphere. Then aqueous Na;CO5 (2 M solution, 2 eq.) and [2-(N-tert-
butoxycarbonyl-amino-methyl}-4-fluorophenyl}-boronic acid (2 eq.) were added and the reaction flask
immersed in a preheated oil bath at 100 °C for 2 h. The reaction mixture was allowed to cool and filtered.
The filtrate was diluted with DCM and the organic phase washed with H;O, brine and dried over Na,SO;
before being filtered and concentrated in vacuo. The crude material was purified by flash
chromatography (1:9 EtOAc/PE) to afford the title compound as a solid (87 %); MS (ES") m/z 481
(M+H)",
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a][2,5]benzodiazocine-ll-carboxylate (from Step 4) in THE (0.02 M),

BH3.THF (5 eq, 1 M solution in THF) was added and the solution stirred
woabithiessd h. MeOH (0.02 M) and a 1.25 M solution HCI in MeQ@: 34004127

M) were added carefully and left overnigft to stir at RT before reducing

the volume of the 35 volatiles in vacuo and diluting with EtOAc. The

organlc phase was washed with aqueous NaHCO03 solution and brine,

p Bre ; rewriaRBodidilesetdnd the-salvent-evaperied i 2 methoxy.2 -

oxoet%ﬂﬁ%t%% Qr&’c\é\lg% %9{9@/046030 PCT/GB2005/004127 -39 the title

compoun € crude was used in the next step without further
Me‘“ksh?rﬁeéﬁffﬁﬁf’(a Gh ) s ddet formminre (fimas R 61 Hethy |

: butox}éaﬂ)@l@bﬁ?ﬁﬂo@n(&bw}@%B?MHR&)S‘}Y)DEHB{'&EQK?I—QQ ﬁ@@UMBQWLO(@eq from Step -

i SETRRR SIS B s i

reactins ey ke (frohtoREPdBYir DEMEOAS NT)icDIPEA fhe€Was washed with H,0
(ewiciMeiualyCiNg-(Boade) and M@IM §F88. M1:added and, “%ﬁ é“”f ¢ solvent

stirred at RT overnight. The solution was diluted with DEM‘an ?I(
VAP d HLVI K ha 88 BalgHFatatPrHE 4 Y @éﬂscﬁﬁaewaewaa@aumﬁ) GNford the title
comp(tuvic €J3 BV tO BN edzGrigamia- Y phases were then washed with a

saturated aqueous solution of NaHCO3 and brine before being dried
Na2804) flltered and concentrated in vacuo. The crude was used in the
i SRR E e 8 - b -flpeiramisnyif YIE e ; Btey eyl )-1 H-indole-6-
carboraLl~xyl-6- (N N- dlmethylglycyl) -3- quoro 567 8- tetrahydromdoIoIZ 1-15

If2 b lut f methyl
o e R AT ?;y.&?.%{ﬁg?s?é’pﬁa'é’@%f?me fahisto o2
Oxoeta}{Q Sﬁbmdz@d@aa@bme@q(ﬁamesanéme FREMSEH S)iriddCIM ;(015M) vasdded at 0 °C

and tl@dﬁﬁﬂxgﬁ%‘s\@ﬁr&@ & 8albion AfBEIR W RGM M 286 Lh%ﬁpl%h%r}he residne
dllute\élwuﬁtl%§ T for 1. h. Some drops of saturated aqueous NaHC

were a beiGERBISRRAS L YL RUh el WH@HQB@%S(%M‘W brine.
The opemifiephbsye auminatﬂddfaSCRP MSeH RiCstationasypbass m ok WASIS the title

comp&ubia AP, %3@582'_ 4393418Q-mm. Mobile phase: MeCN/H20
buffered with 0.1 % FA). Fractlons containing the pure compound were

combined and freeze dried to afford the title compound as a white powder
Step 4284by] 'H-NMBLA% Mizo DIMSG-616,5300 oy S kndididr A 132 (005 1B hodiazocine-11 -
A 1-54 (m, IH), 1.66-1.72 (m, 21-1), 1.81-1.96 (m, 414),2.51-2.53 (m,
77 (s, 6H), 3.32-3.39 (m, 2H), 3.65 (dd, J 15.6, 10.0, 1H), 3.92 25
Toa i(alé}tlglfl:l_qf Blegml lﬂ)(amr{@thﬁiﬁ@unwphmllﬁ Paet@xIH) (A imettdy ) 2-oxoethyl)- 1 H-
indold-B-BarB iy htd ) 1%d. Lt 6B dp. %) iktd)y T34H @DSMnliobhid '&géﬂ%f‘%cﬁi{{ﬂn methoxide

v L I Y R oS o fad adpg v

beformi.].\pqi)sg m@rﬁWQQTh& organic phase was washed wuh HCl 1 N and brine, before being dried
over N4;50¢c anex! aﬁzi%ré%%ﬁi)ék@%%&@&%éoﬂMﬂs@a‘in@ §a%e$5%kl%%%”%' Oimde was

o5 e A eI G Moo 451 (1D

8-tetrahydroindolol2 1- a | /2.51 benzodiazocine-l | -carboxylate

carb

Step 5: methyl 14-cyclohexyl-3-fluoro-5,6,7,8-tetrahvdroindolof 2, 1-alf2.5 benzodiazocine-11 -
carboxylate ‘

To a solution of methyl 14-cyclohexyl-3-fluoro-7-ox0-5,6,7,8-tetrahydroindolo{2,1-
al{2,5}benzodiazocine-11-carboxylate (from Step 4) in THF (0.02 M), BH,;. THF (5 eq, 1 M solution in
THF) was added and the solution stirred at RT for 2 h. MeOH (0.02 M) and a 1.25 M solution HCl in

MeOH (0.24 M) were added carefully and left overnight 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,

solution and brine, before being dried over Na;SO,, filtered and the solvent evaporated in vacuo to afford
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To a solution of methyl
14-cyclohexyl-6-(N,N-dimethylglycyl)-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-

. WO3%@|[@BHsenzodiazocine-11-carboxylate, obtained as descrilPefiaGB2005/004127
Example 18, Step 6, in THE (0.02 M), BH3.THF (5 eq, 1 M solution in
THF) was added and the solution stlrré’g at RT for 2 h. MeOH (0.02 M)
and a 1.25 M solution HCI in MeOH (0.24 M) were added carefully and left

the GtRVEIRIINLIO HE ALRTRSTAE WR2Q06/R46030R %ﬂl‘éﬁ&%ﬁ/ﬁ%@%mﬁ‘%s (ES

reducing, the volume of the solution in vacua. The residue was dilute

mz AR Drhe organic phase was washed with saturated aqueous NaHCO3

and brine. The organlc phase was dried over Na2S04, filtered and the

BB Shey 4ats clohexyl -6-f2- (dlmethylamlno)ethyll -3-fluoro-5
Toa s@[ﬁtﬁﬁ%ﬁ@@ﬁ@[QMQ&@&k@lﬁéétﬁm?m@@@m’%x“m@pﬂx&[@ 39id T 0Bas0cine-11-

cabo L2 RN BJBIY st netetaeios b BTy 2o
were Zidedd{iZ, Blbenzudishogine R T-candiphl aléd FomiStepd Jilvad diss@had AadaCl (1N)
and tlﬁoilf)tljxgﬂzs-r JeHéraM&oﬁle( gu%%@,\?%ewab@x%&éé’ mtﬁeﬁtt%ce)e %‘R@ gg‘mbmed organic

aqueous solution of Na ) were added. The solution was stirred
Phase%@??f%%‘?ﬂsﬁ?e“@&\?éﬁ{w&‘éi é@%ﬁ@&mﬁﬁ{%wﬁm@m%}wg dried
(Na,Spuyifiddey autmamfhia@mlvt&hm@ (aliationasqhiase: colupp WialeiSturther
punﬁgg—glﬁ% ﬁ 9x_100 mm. I_\/Ipblle phase: McCN/H20
buffered with 0.1% T ractlons containing the pure compound were
combined and freeze drled to afford the title compound as a white powder
Step X124 %0):( 80 ot -BIMEN(ARQ Mty IV BRsha- 5.5 F- 6.1 3R o9k A1 135 (M,
:69-1.77 (m, 2H), 1.81-1.84 (m, IF), 1.90-1.94
.86 (s, 61-1),3.30-3.37 (m, IH), 3.56-3.75 (m,
Toa SPPFPQ#‘ 21'7112?@11 Gﬁcmy)lw%ﬁtcsflwmn@mylﬂmlmﬂqm 214y, &-tF8atddraindolof2,1-

aliz, S&aémibd?mﬂdéﬂlgl ?@ﬂbgiy(ﬁﬂa fﬁb‘ﬁ'm)(SZe%%fﬂl SIC Y ((3-'1'9 I@) Laddagkd cgoﬂwme to a solution
+
of B 1 3k A REPITOT & 4 oSy et aueous

NaH@H@g}bgmmmﬁmszw@m 'Step. 1TMethgé was then purified by automated
RP-ME RSO 0uGIoNBie] é&&ﬂl Rehoatklbindolg-6-gar 63%31‘80}3:{“& Mobile

stirred solution of methyl 2-bromo-3-cyclohexyl-1H- mdole b- oXxy

phase M@E&V@d%“&fé%ﬁé’a Ut e Bﬁ%ngﬁéaqvﬂéﬁmwanbeawrﬁ pREOrEre combined
and fM\i@Q&M&BﬂY&éM{@tai%ohp@ﬁdmﬁl\ﬂ&wﬂamwa@zad@ed NaH (60 %

1 oil Af 8 d
H mg?%?noqggt{gl] e 6f |r§ﬁ)§hz3)/l56§(?g%all ltgzs%l%l@é 43(%nbﬂhé POakfib ™ 25,
1.81- (e S50 DL rt LS Hlolifi 5,526 ﬂ?e(meéﬁ)oh §648d QUENGNELD, LKD), 3.92

(dd, Joy adlisiamniaauaorsdiCliM)ang, 9&%@0 'Elt%'%ﬁoﬁfs(%(?q)em% 5117144,
1D, ﬁg ned 0{%1 ics were washed with H H20 and brine b

4(%8& 28O lidsted %r}(ﬁ{égn%% a{ Brtvadi, ébilﬂrrﬁl%étlbﬁ 1H), 7.91
(d, J &9, ﬂaﬁhzm eindh CRroFatogaphy iBittater 5- 1HPRMVEBIEAY RE gradiant))”.
gave the title compound as a white solid (79 %); MS (ES') mh 446 (M+H)',
448 (M+H)'. Step 2: Methyl 3-cyclohexyl-I-(2 2-dimethoxyethyl)-2-(2 form
Exarrm%}%ﬂ)liﬂymwgg Wgwlammo)ethyl}d -finoro-5,6,7,8-tetrahydroindelof2,1-

aliZ,5}benzoediazocine-11-carboxylic acid

Step 1. methyl 14-cyclohexyl-6-12-{dimethylamino)ethyl]-3-fluore-5,6,7.8-tetrahydroindolof2.1 -

alf2 Slbenzodiazocine-11-carboxylate

To a solution of methy! 14-cyclohexyl-6-(N,N-dimethylglycyl)-3-fluoro-5,6,7,8-tetrahydroindolof2,1-
aj[2,5]benzodiazocine-11-carboxylate, obtained as described in Example 18, Step 6, in THF (0.02 M),
BH;.THF (5 eq, 1 M solution in THF) was added and the solution stirred at RT for 2 h. MeOH (0.02 M)
and a 1.25 M solution HCl in MeOH (0.24 M) were added carefully and left overnight to stir at RT before
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A solution of methyl

2-bromo-3-cyclohexyl-I-(2,2-dimethoxyethyl)-1H-indole-6-carboxylate
WO(0HH8mA030 35 eq, from Step 1) in dioxane and Na2CO3 (6 epoffa:aiwbos/004127

solution) was degassed by sonication for 10 mm. 2-Formylphenylboronic

acid (1.5 eq) and bls(trlphenylphosphlﬁg) palladium(ll)dichloride (20 mol

%) were added and the reaction placed in a pre-heated oil bath at 108 C

reduc:%%ggvm%fgﬁﬁ C%Mﬁgn I\%z (‘;her%(é@s?&%%é@ﬁg%dewuh EtOAc, The Cf)rgamc phase

T/GB20051004127 -41 reaction was partitione tween H20 an
was WA RS pedcwsHE b gamed Wife WhsRERHAPRhC N e1dued erey NasSO,,
ﬁltere@@ﬁhbﬁ%b%@%ﬁé@@fﬂ@djﬂﬁﬁcﬂy% Nﬂ@@éuflﬁ%&ﬁ’paxﬂmcqweﬂﬂ@l@& Wed in the next

r|f|ca1 flash. c (Biotage, 10 %
step wﬁ?&f@?ﬁ%} %ecfh“ % u%‘bhﬁ%}ogﬁ% &% p%?e yeI j solid (85 %); MS
(ES) m/z 472 (M+Na)', 450 (M+H)'. 5 Step 3: Methyl 3-cyclohexyl-I-(2

Step 221 IMBIXY I 2 f2allemsdipatnaming k. @W@Pﬂ&ﬂ%ﬁ}%t}m@}leny'

/-1 H-indole- 6- -carboxylate To a stirred solution of methy
LIberadressr b ardmbingidetny)-2-(2- formylphenyl) 1H indole-6- -
The czﬁ:ﬂéhﬁatm&tei(@y&ﬁﬂ\ikyl &R -foneGiepd)ant;2rdinashyRsimoethwamina @2, 1-
alf2,sf9MRaTHRN a?l-ca a?ct%'or%%faceltf%gc t%L"\’}d st t?é? onolfﬁ? MeQIH (1: 1) (0.02

reaction to ca. pH 4 € reaction as stlrre er w ICh

M) anmvstwrﬁa%wmmf @malpﬁeb%m@%ﬁ@%@amm@@éo%dqwuon was stirred
at 60 a6l HN a%x(%@q)ammp&d&admmm&ma GRMRpetRIRRRY8ISIORmated RP-

erved action uenched b ]
|ts('§?1% of p%m N& € #gl{lﬁcﬁ) m‘fo(é/t%z\ QTX% "I'e“r?g E:%ﬁﬁ%%’&e phase:
Mecwf@ﬂiméfméflw&shwﬁﬁh H@@:mmmmﬁb@bmma«mmm and
freeze HIRIER %@Wﬁ@iﬁ%ﬁh&@@&%@vhﬂ@%dw&}éﬁ@mpou”d was obtained

llow oil and taken on without further purification (quantitative);

'HNR a&%ﬁ%@%@?(‘i{ﬂiﬁf%@ﬂ ) Rkfiyl 35 (m. 4HD), 1.55- 167(%11 1H), 1.69-1.77 (m,
2H), 1skavBlahexyD:6- tﬁ%@ﬂﬂlefhvtamrm)emm 61, &mwmmmmm 1H), 3.56-3.75

I Lt t
(am, 7%)1 f%:g)? Eﬁ} O%I?n?e—é{ ox ethyl)-2- fZ (-ﬁ)éa cﬁ%@?§ a@ﬁil?l% ethy a?n%i J78-7.81 (m,
110, 393 A 1A Gl .6 RuMS GG, i@‘*I\QMrféh from Step 3) in

THE was added an equal volume of aqueous IN HCI. The reaction was

t60 for 5It and fter coolln was quenched by
Exaﬂgiedﬁoﬁ of YeBRY s R R e &éﬁtrfhédfemmﬂ%l

a]ﬂﬁéilgmd:@dcmrtdltv&ﬁ:aﬁbh@ddvnh brlne before being dried over Na2S04,
filtered and 25 concentrated in vacua. The residue was re-dissolved in

MeOH and aC|d|f|ed to pH 4 W|th IaC|aI acetic acid. After stlrrlng for 45
{ad LN l"nﬁ -t 4 I ...1[:.‘....‘... ’ .A 5..9. -‘.. plete

Toa m@m@mmedﬂmett@ M&m&sy&lc}heyﬁeﬁﬂﬁ@&nw&smnmaotgkwpa&dlaoﬂescnbed in

e
B D A B 12 S ORGP o
(60 %amépé@w@éﬁﬁrat@aalr?\l«dea%ethé\ﬁﬂbieo%m Wagrdimsmetreaidepyde dimethyl acetal
(2.5 ehi? loys aiianantekenbHsOiRoMEhirth e ponficatienciauanto R SHESadtion was

acen R 5 AN R TIPS A s g s wer
wash& wilZdgid2dgideO and brine before being dried (Na,SOy), filtered and concentrated in vacuo.
Purification by flash column chromatography (Biotage, 5~10 % EtOAc/PE gradient) gave the title
compound as a white solid (79 %), MS (ES™) m/z 446 (M+H)", 448 (M+HY".

Step 2: Methyl 3-cvelohexyl-1-(2,2-dimethoxyethyl)-2-(2-formylphenyl}-1H-indole-6-carboxylate

A solution of methyl 2-bromo-3-cyclohexyl-1-(2,2-dumethoxyethyl)-1H-indole-6-carboxylate (0.16 M, 1
eq, from Step 1} in dioxane and Na,CO; (6 eq of a 2M solution) was degassed by sonication for 10 min.
2-Formylphenylboronic acid (1.5 eq) and bis(triphenylphosphine) palladium(II}dichioride (20 mol %)
were added and the reaction placed in a pre-heated oil bath at 108 °C for 20 min. After cooling to RT, the
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I I -carboxylic acid A solution of methyl
14-cyclohexyl-6-[2-(dimethylanilno)ethyl]-5,6,7,8-tetrahydroindolo[2,1 35
. WO ajf@/Bosnzodiazocine-11-carboxylate (0.16 M, 1 eq, from Stepra)imoos/oe4127
McOH and IN NaOH (4 eq) was heatgd.to 80 C for 6 h. After cooling to
RT, the MeOH was removed under reduced pressure and the resulting
aqueous solution acidified with aqueous 3N HCI until pH 1-2 resulting in
reactiofovrigtiontiofied ale i ZD 06! G4683(<PIC TIC B2ORAA4 iiTcs wideyelawd with HC

(1IN, I@L@Q%@Pﬁmm@r@@ér%@gﬁj&grmdsg adon ihgd! ﬁ%{cgﬁlt?glp Jghtt:[c? L?(;folgunﬁcatlon by
he crude %rochlorl e salt of ta%'ég)ro uct as a yellow soli Bunfication

flash column shromafasiaphyBinttsr hRAEOAeBEWA WltdfdocPmRRd greppala Sellow solid
(85 %)OM8,(BSN,730 471 QU -+va: Msbild-gipase: McCN/H20 buffered with 0.1 %

TFA). Fractions containing the pure compound were combined and freeze

drled (2x) in the 5 presence of 3N aqueous HCI to afford the bis-HCI salt

3.d B : 85/ 90 over steps 3, 4 and 5).'H

(dzme:;NMa@@Mbmmgﬁn%&JFﬁizbi)s?eér&o%ﬁn;lgs (m, 111), 1.31-1.36

1),1.6/-1.72 , 1.82-1.84 (m, 1H
o st S RIS H o B )2 43 iy Lol -
carbox @626, BEM, &1 4ymt S2p(2) ahd&ﬁnfbﬁl}d#r&tﬂoéd@lahﬂﬁ: 62 éq@,uﬂ.ﬂ)m was added glacial
acetic a&é?ﬂ?&cﬂgs(me ?:ﬂ{]tz)f g\&@%&Zt@ﬁ l:!} EHZJ_')TIYEJ aé{{bf? \XE}a 5%%?3 for ?% after which the

THE (m, 2H), 8.2 (s, IM; MS ( mz46M+H Example
Wiﬁ‘%%}’&ﬂ B ‘Fﬂﬁé‘i?fb%?seufﬁéﬂ‘fyi‘%rﬁ"?‘@ fé%w}/tﬁ«bma%{lzi NafiRElbeq was
added potigzogingt Ldoopraoxyliccatit JasStREkd by L.C-MS analysis. The reaction was

quench@&qwg% (%&Q%%E? ;c](utl %f%(?a{b@ e 'r';{% e mtg bctlBRe%Vl_’.)l %ﬁg%%lrgb?ned organics were

carboxylate Toas

washe oo 0 sugyeish és&ﬂr&lﬂpm@d@fap@@&y@s@w didhemecpprephieedias. The tide

compoaiesetipeldndghlishad JmeMI@ﬁtaJaR@«t%ﬂt@mﬂﬁ&mﬁhWQgﬁ%{&?F bddhagve). Ms
(ES*)n(}%QZZ @S, added bis(triphenylphosphine)palladium(ll) dlchlorlde (0.2

eq) at under a nitrogen atmosphere. Then 4-
chloro-2-ethoxycarbonyl-phenyl-boronic acid (2 eq) and Na2CO3 (2 M

Step 4:90400¢ 2RI hwars- pOdRE AR 29easiondaskimmerssd i A

Eﬁho%ated oil kﬁ'ﬂh %t 100 C for 2 h. The reaction mixture was allowed to
%ﬁ‘ﬁff&ed—c?ﬁe‘ﬁﬁra{e was diluted with DCM and the organic phase
To a stigpad peddtipitiefRGybiaechd< drie ovimNa2SKyhefape being filtered and
(dimetSONERIIASIHNBFHRH gn it e atesialovas,piyifieddys Ifﬁheq, from Step 3)in

chromatography (1:9 E 1o afford the title compound as a so
THE W'(Aééagzﬁ rm§q(ﬁév)o @ﬁeqmt_gl Iég ‘S@ﬁ gaf;ﬁ@{hvps heated at 60 °C for 2.5 h and
after cc@ling-GhiFova{lquecherhbe tidiiphesiid Byainh exy kX ineiDie S mako KRt e he

bi I@& qlution.efmethyl
combin 2-[4 %3 hloro- Z?et%oxyca?ksi%erging%b;g %e%)§%| m%(yFﬁ—PYr?ﬂ&é%%&? t%r%j/l?i e

conceniiisih ey e) i FFE s, 36 W Bsrrb e e R st eeiffed famHtaghedasial acetic
acid. Addbdechanglithe SolatidiaBal]onead e siidl Ritx0sd Rl TRESAUHIRR Wablete as

ev;denrge(!ll‘l)tﬁ ﬂ(\fv MS %@Aé T?cﬁ%rlnsinelig:h ahsasugn\%a% Wasglde tcxloﬁo It(g] 6'\5@ e&%@—fﬁ;&% extracted

aquéous NaH e organic ph dewadd
into EtGerad)arideserdingd araavissotees mqrvmabedrwehdmd@hufatehahwased (Na,SOy),

filteredRudtegbbydash chiam atoararhye St 28 obtained as a pale yellow oil and taken on
without further purification (quant.); MS (ES*) m/z 460 (M+H)*.

Step 3: 14-cyclohexyl-6-12-(dimethylamino Jethvl]-5.6,7.8-tetrahydreindolof2. 1-a]f 2.5 lbenzo diazocine-

11-carboxylic acid

A solution of methyl 14-cyclobexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8-tetrahydroindolo(2,1-
a}[2,5]benzodiazocine-11-carboxylate (0.16 M, 1 eq, from Step 4} in MeOH and IN NaOH (4 eq) was
heated to 80 °C for 6 h. After cooling to RT, the MeOH was removed under reduced pressure and the

resulting aqueous solution acidified with aqueous 3N HCI untit pH 1-2 resulting in formation of a pale
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EtOAC/PE gradient) to afford the title compound as a solid (68 %); MS

(ES') m/z 398 (M+H)'". Step 3:
womthydstd-chloro-2-Ihvdroxymethypphenyl_3-cvclohexvl-l-(2pgpeies¥os/ooa127.

2-oxoethyl) IH indole -6- 35 carboxylatg Methyl bromoacetate (2 eq) was

added to a mixture of methyl 2-[4- chloro 2-(hydroxymethyl)phenyl-3-

cyclohexy]-IH-indole-6-carboxylate (from Step 2) and potassium

yelloveprigsiate (3?@1}\)/11@ £y EMERROsZ M bn\MOFARPBIBARER Qo afford the crude

T/ 0 4127 -43 The Jniqur stlrred a overnight. At
hydmcﬁlgrt?%%%he re: crt?éc\t/vaassag o X%i :go SH" difS ?u%ﬂ%ﬁf?%i{@mm@ phase:
columpriartics SRESR Wasewadhied 8'Vl$hihi2lD (nieepm. NvidGlegmd stheuenimg, T heffered with
0.1 %W'@ra@ﬂ@ﬁecmrq ﬁ%@ﬁﬁ!e'ﬂ@x%?&rad &@fé%grgbnﬁe S %é/e%g ried (2 ]%/m the

evap orated in vacua. e residue was purifi chroma ogra

Pfeser@&fé“l@‘@@‘ﬁ&?ﬁéﬂﬂ@)ﬁfé hifGie e wﬂl@éﬂm fséa ARMEBIH8 25 srl(E@)awﬂqr (65 %
over 5%9354(%54}) Step 4 methyl2-(4-chloro-2- armylphenyl)

Céé%'%li‘/ﬁi‘%’ LSRN 2 RPRINA ndgle Grcaoxyate A Se lLlltIS%nl 56 (m,
1H), 126?418H|6ro22’(hye%>1ﬁﬂémyl;ﬂwéﬁ9+Bgeymohﬁmﬁz Afetihoxih22a0e1BY), 3.45-3.50

(m, 1HLH633, Meﬁﬁarb@H'@t%@ qQihSieR é’ah"]ﬂi'SYéDaF%!Vﬁ@ Oﬁi\g%ﬁé%@éﬁ %ﬂﬂ%d'i 63-7.68

ution of DMP (1.2" eq) in dry DCM
(m. zﬁlxtzxésd\em}% ol r@ééﬁ‘éﬂn%@aﬂ@t%% @ﬁﬂé’ﬁ'z\ﬁﬁﬁ (Mehi The
organic phase was washed with an aqueous solutlon Na2S203.5H20 :
Exampie oz QB Leibh RN AR '9R0i5 R g aﬁo
i itered ar%jc the gg?{/ent evl%lppo%fa%;ét(g?'?[c]i \?agcqjg%l rg% gt‘l)g (E%bgrln §U%%2“z°d'az°mne'
11- “3"(‘81‘6%&) 255 (ES') m/z 468 (M+H)'_ 15 Step 5: methyl 2L4-chloro-2-fff
methoxy-2-oxoethyl)-1H-indole-6-carboxylate To a solution of methyl

Step 124805 P0FQ- 240 ethgxy-2 gZ(oéethyl) 1H-indo

fe- b-carboxylate (if carpoxylate

To a soligiaethyrhimobeRyiahsy ol 5 e i wdsladdatbanddhenzigskhadusted: as
descrit@datl p‘iMlﬂifhdiﬁﬁtﬂﬁ:@%ﬂa!ﬂ%ﬁ:ﬁ%b‘ﬂﬂﬁ%@%ﬁ%ﬁ/@%ﬂ]—4§0f0]05 VPeIoRded

entrated.. |n a Th sidue was, taken up in MeOH to give
st o SR A EALEA e o e oG hen ¢
chior%’%’iﬂ&b@éfﬁ@g*?ﬁﬂﬂﬁ@%&dimmwwq @n@raed MWitl SatQrstechagedus.) were added and the
reactxdﬂm%&%d @%H@P&ﬁ&z@?@%ﬂﬂ%ﬁl@dﬁ%ﬁ&? fﬁmﬂg ?918 &?ﬁu u%e»[;% allowed to
ilt

{ Q @% ter and brine before being dried (Na2S04 red an

cool apdRlEiha ‘Vé‘éﬁ“&%&‘hﬂ?& m@ﬁ@%a&#ﬁaaﬂ@ﬁﬁé’m&ﬁﬁg WBdR. brine and
dried e hex3Q@5sfap withplitdoadhad porificatien {guant); NS (u3e muzbdras purified by
flash d¥bHboerRR B 66X, PE o afford dhe e compaun 5 8 s0lid (62,6); MS (S nvz 440

3-chloro-14-cyclohe)cvl-6-f2_(dimethylamino 0XO-
( +H9e’trahydromdo|o[2 1 all2.51benzodiazoeine-ll-earboxy ate To a solution of
methyl 2-[4-chloro-2-({[2- (dlmethylamlno)ethyl]amlno)methyl)
0 . H-indole-6-c rboxylate

- ,g‘ e Qrearnoxy

Toa Sa’&a@ﬁ 05:*?&;% %{&ﬁh@rgrﬁ@awmbmmghﬂ Tfﬁeqb@ﬂgmbldi {hdobolutiohoxylate
{from B@p [eRUREH (36 M), BH;. THF (1 M solution in THF, 2 eq) was added and the solution

allowed to stir at reflux for 1.5 h. The solution was diluted with EtOAc. The organic phase was washed

with saturated aqueous NaHCOjand brine. The organic phase was dried over Na,SO,, filtered and the
solvent evaporated in vacuo. The crude material was purified by flash chromatography (1:9 to 2:8

EtOAC/PE gradient) to afford the title compound as a solid (68 %): MS (ES*) m/z 308 (M+HY".

Step 3: methyl 2-[4-chloro-2-(hvdroxymethyliphenyl-3-cyelohexyl-1-( 2~methoxy-2-oxoethyl)- 1 H-indole-6-
carboxvlate
Methyl bromoacetaie (2 eq) was added to a mixture of methyl 2-[4-chloro-2-(hydroxymethyl)phenyl-3-

cyclohexyl-1H-indole-6-carboxylate (from Step 2) and potassium carbonate (3 eq) in dry DMSO (0.2 M).
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vacua before being diluted with EtOAc. The organic phase was washed
with HCI I N, brine. The organic phase was dried over Na2S04, filtered
wanah¢haamoedvent evaporated in vacua to afford the title compopoeiGieos/004127
crude was then used in the next step wjthout any further purification
(quant); MS (ES') 35 m/z 508 (M+H)'. WO 2006/046030
PCT/GB2005/004127, -44 Step 7: methyl
The Bictoloreaksiycich 62yIcto2-Hiimethmisiming JietviéHSrbwas allowed to cool to RT, diluted

soI

Wit gt%&e% h%gé%%ﬁ%@ﬁ% P %xy Qﬁgj?aﬁmemﬁa}m?l%?@ - Eloe?(o %Hée organic
Phastera Y AFAHEdN82(501.- %@M%a@mw&m&aﬁmm (e Sdop @)sipurified by
flash EhtEn(@p2apY, BHA3; ThHES (k:S Ad/pjubiandn ks mivasiadles. 306 #8y ny; 470
(M+1~Si ution allowed to stir at RT for 2 h. MeOH (0.02 M) and a 1.25 M

[ution HCI in McOH (0.24 M) were added carefully and stirred overnight
at RT before being heated at 60 C for 3 h. The volatiles were then
incvagha.2TRe-alume of the sl was educed i
before diluting with EtOAc. The organic phase was washed wi

us NaHCO3 and brine. The organic phase was dried over Na-SO4,

A sofilteresl mﬁﬁh@{%ﬁ%eﬁmaﬁﬁdﬂfyIJQ\MI’:}(ILlﬁc@ﬁtlﬂff&fﬁih@tm&hoxy-2-0xoethyi}«1H~
indoSRRYRL, L V(‘Eo?ﬁ%qu éxSEK'r% %giﬂ% '(25) 5 ”eX'gﬁe%pd}’é’{)ta%‘éttgg“éofiﬁg@ne{)f DMP (1.2

purification (quant

eq) imden [3Fd4H - bh@%ﬁﬁlﬁ%@ﬂfﬁ%yﬁ@ﬁ%ﬁy@@@ 87 in 2 h and then diluted with
DCM- Mwﬁﬁlﬂ%MQdﬁimm@&Q@'ﬁuUﬁﬁmQM? agid 1RMe d‘/l 1) (5%) then
brine ffl QrQ-14- é:lg@ﬁg( d[ %%u&gt@{ |no g yl]-5, 6 7,8-tetrahydroindo

A5 @enzodlazocm Pboxy ate from g’téb %ﬁ?&%‘%ﬂé’é&ﬁ%ﬂ ifygive the title
Compé"ﬁtﬁ*hﬁﬂi&'ﬁ'lll@ RO $681MED2 M) and to that solution 7 eq of an

agueous solution of NaOH (IN) were added. The solution was stirred at

i;rglg) 30 SNt Was evaporated in vacuo The crude was thenl
' Y o’ A AEFATE -

carb

2 RO Ryl 20! Sromr AR WAH0 mm. Mob|le phase 20 McCN/HZO
Toa Qélﬁﬁgﬁgfviﬂ AR %? S~ T-£aGh ag{}t?eﬁﬂ??m &QHQ@]@P 8. &%EHQ&: E%Q’(\)@tg\ I) 1H-indole-

6 j) neg and freeze dried to aiford the title compound as a white pow

“‘“tgfiy/%?? PeRmiEPAbE MBIt 2 metrlamaameryfermpina (1. %@ﬂzmaew@d and the

pH adj SRS BHiA with AdeBT adid 3T scBipn Wa2stirBd GORT Tod ), 1R 3:OBek A concentrated

in va%) 5 A
e R o T T T 0, S G T wos e

the "’?"?fef“i‘%e((’rﬁ‘ Blgvernghty The sepelian yvay gt wit) sararsiqd 2qwepupfHCO; and

extra(:E$(t)fzm/wmm(o|m:tH)mdﬁmlEmml ‘ rlgel&a Eﬁﬁammeea&;gh water and brmet,) before being dried

2 e lcgace 7.8-dihy (e)C%H indoJo[1,,2-e enz
™ zxazo%ci?(r%r%&a\’:’»?(l)ay ?)\)é(é){/ ‘]iét%lgl y?e% a%lam(lj(nlum uo‘lro[allée 5%%1&; To“i&gm the next
step \2!@mfwh@a%aﬁyamaégwﬁemt@a MMGM#IHOIOI] 2-e)11

51benzoxazocm 7-vlloxy/ NA-dimethylethanaminium trifuoroacetate To a

e cnjol 2yl 3.6,7.8-terrahydroindolof2, 1-
alf2,5]benzodigzocine-1 1-carboxylate

To a solution of methyl 2-[4-chloro-2-({{2-(dimethylamino)ethyllamino }methyl) phenyl-3-cyclohexyl-1-
(2-methoxy-2-oxoethyl)-1H-indole-6-carboxylate (from Step 5) in dry MeOH (0.05 M), 10 % in weight
of MeONa was added and the mixture stirred at RT overnight. The volume of the solution was reduced in
vacuo before being diluted with EtOAc. The organic phase was washed with HCI 1 N, brine. The
organic phase was dried over Na,SO,, filtered and the solvent evaporated in vacuo to afford the title
compound. The crude was then used in the next step without any further purification (quant); MS (ES"
m/z 508 (M+H)".
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35 e][1,5]benzoxazocine-11-carboxylate (obtained as described in
Example 9, Steps 1-3) in toluene (0.05 M), were added 10 eq of 30% w/w
WO aopsiasdbs followed by 0.25 eq of tetrabutylammonium bromiqdg:rAfiBoes/e4127

stirring for 30 min, 2 eq of 2-chloro-N l}l dimethylethanaminium chloride

were added and the WO 2006/046030 I%CT/GBZOOSIOO4127 -45 reaction

mixture was stirred at 60 C for 16 h. 1 further eq of
Step 72:60000-DeNraimetiyisthancminium.mhlatide was aslded and.hasattion, ;-
all? Srt)giéguor . &’V(%simsgt'ﬁec% %t 89 g: for 4 further h. The reaction mixture was

nce issolved with DMSO and purified by RP-HPLC

Toa S@t’é@ﬁ@ﬁér?l%hﬁ%@*éMGﬁﬁCWat@PgbﬁFEm%hebﬂ@mtﬁwﬂﬁ? $D6,8008-
retrahPIPBinARDE 1P BB eLMS CNAF2R:buTerag E{QQQfﬁor@sTé:ﬁ)y R ’EPEP&P(‘S‘?M), BH,.THF (1

M contaml%%the pure compound were combined and freeze dried to afford
solpfathe! e mp BNt S e AR SREPY AYODES i RevARRAGEr Wbtz MeOH (0.02 M) and 2
1.25 NDMB @0 ECB0Me A (0diadte necnaided da)tﬁu]lﬁ)&l& .Qﬁrémo\ﬂdﬂ)xgﬂxtaﬂﬂf%fore being

catecgmﬁal@fmlﬁ'ng %n@%f‘l&%i’&e?e Aé,nlr%éo [h 2H dcu az\f?éué a]_fé)f Zf)olut:on was

fﬁducesd @’7"(%?#01‘?!@15013 ‘iﬂiﬂw wﬁ}it%a Cl:s gramz ptmg % masae?zsvsiesm(mted agueous
NaHGRL4hWd 29844 il‘ﬁefﬂh ﬁh@%@aﬁd@&&@d&%@d%@t@%'&% the Zo(g&lx’t év%p%mted in
mmo%?f‘ﬁ%ﬁgg },,15.6 05Hh7lg73él‘f(m 3H), 7.49 (d )
g BEH) < S0P &ﬁsmﬂ%ﬁa D! "7"’6‘9‘“&& ‘ﬂ’%‘%"@”élf)‘“ er
purifiagm (quang; M@@M)‘l%@@ﬂi)j 8.3, 0.514), 8.20 (s, 0.514), 8.21 (s,
0.511); MS (ES}) mliz 463 (M+H)"; [a]n20 =-41.2 (c = 0.31, CH3OH). 15

i ylethanamlnlum trlfluoroacetate The title

Methﬁ%%&@%‘!@a&ﬁ@f‘&?ﬂeﬁ@ﬁ‘&%ﬁ%&@?}”ﬁ‘%ﬁaﬁ ?&%ﬁ%ﬂ:ﬁ LCAR

enantiomer in the previous example employing (R)- g

H10SrERG BRAL FHEAE S 4AERE SIFTHD 1Sy igtligride » solstion THE: MeOHL(1 : 1 (002
M) anﬂltmbﬂnzmﬂesﬂlmlm%ﬂmiﬁx&nﬁﬁﬂaafg MINY waedhylied. The solution was stirred

2R)-Qxir yimet
at 60 egqu_flzrﬂ;'eﬁ% (Z:Oa{‘r%égxy aglt%q, ‘%I. go h{’?\%’ lg‘l.g? C%élsttf?) pur Jie%br automated RP- -
H%}qul %Waﬁfiw column Waters XTERRA prep. C18, 5 um, 19 x 100 mm. Mobile phase:
Mecrqima)Léf&ysdabﬁami??mplﬁgxm&amy&r@r@dgﬂdﬁk@[&%ﬁ HAWNEOKEHBed and

; ne-11 te: ME)20=+299 (c= A& C CI3) The latter was
mzecoﬁ%e?técf 10 tﬁcat eifec?:rg Oﬁgﬁﬁsd%g[awéjcr 938 iHeimple 23: [a]D20 = +

"H NMR 0+06 MEBZDMI930G H T HA. MK add. MS 34 for, 3H), 1.52-1.55 (m, 1H), 1.67-1.73 (m,

2 128%[(7@ HL-paTboRy-fé,Gyc!
o dro (6H iﬁfolo 1 Zégibgg%z)r%%ijgggcﬁ 71 a/gox ziﬁ\l 6H) r%g%h3 é{ﬁ?ng{) 335376

. T oD 0 B i 743 6§05 751775 o 310,793 0.
8.4, 1HY( 3 1S )HEL L arigaxyH1 A/ dishexy 488 (ifhwtiro-6H-indolo[1,2-e][1,5]ben
zoxazocin- 7-ylloxy}ethyl)pyrrolidinium trifluoroacetate To a suspension of
No E@g@glﬂS)-M-cyqlohexyl-7-hydroxy-?,8-dihydro-6H-inQoIo[_1,2-
e][1,5]benzoxazocine-ll-carboxylate (prepared as described in Example 9,
?{Sln toluene (0.05 30 M), were added 15 eq of 40% w/w a
Exa“w%fc%ir folféid bybosslonanhmlSihaimi Brotdniel1 AedHatiimugoxazocin-7-
yilox§pMN38-diine (B deflombri@nbhtotciibyddpyetalédinium chloride were added and
the reaction mixture was stirred at 70 C for 18 h. The reaction mixture

was concentration in vacuo, redissolved with
Step 1. 2-{{{78)-11-carboxy-14-cyclohexyl-7, 8-dihvdro-6H-indolof 1,.2-e]{ 1. 5 Jbenzoxazocin-7-yl Joxy]-

N.N-dimethylethanaminium trifluoroacetate

To a suspension of methyl (75)-14-cyclohexyl-7-hydroxy-7,8-dihydro-6H-indolo{ 1,2~
elf1,5lbenzoxazocine-11-carboxylate (obtained as described in Example 9, Steps 1-3) in toluene (0.05
M), were added 10 eq of 30% w/w aq. NaOH followed by 0.25 eq of tetrabutylammonium bromide.

After stirring for 30 min, 2 eq of 2-chloro-N,N-dimethylethanaminium chloride were added and the
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DMSO and purified by RP-HPLC (stationary phase: column Waters
XTERRA prep. C18, 5um, 19 x 100 mm. Mobile phase: McCNIH20
. waideradoadth 0.1 % TFA). Fractions containing the pure Compun€3aoes/oo4127
were combined and freeze dried to afford the title compound as a white
powder (65 %). 'H NMR (400 MHz, DR#S0-d6, 300 K, two diastereomers
1:1) 8 1.10-1.23 (m, 114), 1.25-1.42 (in, 2H), 1.49-1.59 (m, 1H), 1.64-2.07
4 2.9 )
ma‘:t“’(}v%%pg’ g"/?)gfg(%)r 50 F?égregjg)gck)%gl&o%géf Q%?f]éﬁﬁ?ﬂé% éﬁlfﬁs vl %3%%%’%“‘”
chloridg 2ves Bldndyang the-Easviqm iAW, TRl a8 %Fh "G fen4 fumhoobyBheyreaction mixture

was coficdndaidn O D)o d@stdtled @il B0 Qg QDHERP HBIA LafiddBiihase: column

e g B A A L L A T B e

FracticDs5iei0R 1 (bs QubH)0r8p8norsrOcEbind gl fgegisrdrial maﬁfwmeﬁﬂl@gompound as a
white $5%Rte} 7%) MS (ES') m/z 489 5 (M+H)'. Example

: 26: éZZ 11-carboxy-14-cyclohexyl-6H-indolo[1,2-e é%a é]_benzoxazoein-? 8
HE NV RS, RO Qifclf) e ARTRIER QN b el A, 1FD. 12414 (m, 28D,

1.49-1 @ Ttrcarbexyr L weinhexy 88l cindig[1,89-2.07 (m, 3H), 2.56 (s, 1.5 H), 2.63-2.73

a, 1@%7%]26‘?75% ﬁ? @é@{s)ﬂ'{j&ﬂ@m NEREYENANATINN o5 5 97 (m, 35,

uor

3. 984(22911211511&)@@%@&\#5 213 hdthbhaarsdhyd) aH-iddo Do, 2-8((dd, J 3.1, 15.6, 0.5H),
7.16-734ReNIEX Q0 /(B rgligened AN N-dimsthyletranansiniwsg), 7.6 (d, J 8.3, 0.5H),

782 B e 11 Gt DobA Ry R S 37 463 10

[olp™ N-ditiethyléthahmium trifluoroacetate To a suspension of 1.5 eq of
[2-(dimethylamino)ethyl](triphenyl)phosphonium bromide in THE (0.12 M)

15 cooled at -78 C, was added n- BuLl_lr%‘ 6eq, 1.6 Min hexanes)éAfter
Examply Ao 8 i ear b -Meryriehamh ;éﬁhaéwa@%b‘&}gwiﬂo% Hsgzoxazocin-7-

ylloxyRB Nyllitde thyttolmarhifioxoA {BraliteyatatdH-indolo[ 1, 2-

The m?é %Ré%%%%l&%d]& &%Pﬁéé’éﬁ&%%@'&ﬂl&%@&%@ REINERRIG e previous
Bgllgﬁ')\&ﬁ?t’ﬁiﬁy was added. The reaction mixture was

%ﬂf&ﬂsmef*w%wafﬁdﬁsw%%f Sied Serein! 3rne
nitrob&igaeic phasanBmedirg, (Nﬁﬁ@ﬁ)@e@wbemghﬂemdzmr[@vﬁmm;m

vac Iy ith 2 nd purified by stat izatio
i SIS SRR (il Cay B it Ot ol g Sfbsaion
methybWd@eﬁ%&@ﬂﬂ*?ﬁﬁ%@@d%tﬁ@‘imﬁﬁﬂwﬁ1F§b§ﬁ’dﬂs%‘éﬁ*i?é’l¥ﬁﬁ§f’ﬂ?el 1-carboxylate:
[o]p° RUesopRosing ayergcambinesd m&ﬁ@ﬁ&ﬂﬂeﬁi&@@ﬁ@ﬁﬁ)&hﬁdﬁﬁmcnbed in example

23: {u% ngg ? %‘Q’P &PSWF%%[{O%WS %&rﬂ/ﬁ(é}?)g M&'E'Exf l134 Ji)ohexyl -7.8-

dihyd(@ghihdobelibdri-1 itwyeiohescin-G 1 lind biS 1 -¢isind ethexaviein (G flagroficetate.
dene)-NN- dimethvlethanaminium trifluoroacetate and

[I-carboxy-14-cyclohexyl-6J-indololl 2- e111.5]
el PR KRG IR ARl 2L Slbenzosasocn:
7-ylldtifjetrapoetaialiiduamsoifitiernafethe foregoing product (from Step 1) in

Toa JL;!EA%"&%‘?‘AQ%%} (,yb'&ll;ﬂ{é@h@é&ﬁ %?@8,59'% LR fiflo SNl ARG (RS mixture

s stirred at IN) was added and the mixture
)1, S}pgrzosozetiived LEBBIHE fgranared d?ﬁ@?@%&.&ham&%&ém%i -3) in toluene (0.05

M), »»@afmmtram |6fua%1m\ﬁadlsssﬁ(md)mmwﬁ@saaqdzpm&ﬁadybmﬁ%laddﬂuﬁonude.
Aftcrg r?iizlx% )5 m?ns% e%o(lalflm&-\(/x\%% hiyl py Fi‘%ﬁ)n ]dgﬂé WelH a]a%e)& %1(1)&) the reaction

m,lxture was stirred at 70 °C for 18 h. The reaction mixfure was concentration in vacuo, redissolved with

6){&1'{1

DMSO and purified by RP-HPLC {stationary phase: column Waters XTERRA prep. C18, 5 um, 19 x 160
mm. Mobile phase: MeCN/H,O buffered with 0.1 % TFA). Fractions containing the pure compound
were combined and freeze dried to afford the title compound as a white powder (65 %).

'H NMR (400 MHz, DMSO-dj, 300 K, two diastereomers 1:1) § 1.10-1.23 (m, 1H), 1.25-1.42 (m, 211),
1.49-1.59 {m, 1H), 1.64-2.07 (m, 10H), 2.62-2.T5 (m, 1.5H), 2.90 (m, 0.5H), 3.04-3.48 (m, 2.5H), 3.61
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Mobile phase: McCNIH20 buffered with 0.1 % TFA). Fractions containing

the pure compound were combined and freeze dried to afford the title
WOCsHsiEai as a white powder (73 %). 'H NMR (600 MHz, DM&Cr+da3280€004127.

K,Z:E 7:3) S 1.10-1.21 (m, 111), 1.25-1.40 (m, 211), 1.48-1.59 (m, 35

IH), 1.64-1.75 (m, 2H), 1.80-1.86 (m, #f), 1.88-1.99 (m, 311), 2.59-2.74

(m, 1H), 2.73 (s, 2.111), 2.78 (s, 0.911), 3.78 (dd, J 7.5,13.9,031-1), 3.90

n 1 ) 24
oS S FN AHA R AT LS
0.5H), 447§ @ﬁ 38,74 'édo B 49 2’0’0’6/@)&66%@@(:#?%%2@)03/(3@!41’2?6~“2174 (m, 1H),
7.62 ((QlZﬂ.il)Z 850G 1B W0 .BH), 83 bEw 7.8 Qi31dk, 6.99)( do/dh, &%16)5}9 8.20 (s,

oSS a8 Gl 0 QL DAL ) S s

(M+Hﬁ314) 7.86 (d, J 8.3,0.714), 7.88 (d, J 7.7, 0.3H), 8.20 (s, 0.3H), 8.22 (s,
0.71); MS (ES+) m/z 445 (M+H)+. 5 No Example 27 Example 28:
N-(1l-carboxy-l4-cyclohexyl-3-fuoro-7,8-dihydro-614-indolo[1,2-e][1,5]benz

x5 A PN BT SHaneo kAl ST aRT iRty dene)

N N-dﬂxﬁeﬁtgm&ameﬂm[a-emh@hﬁmltﬁe(ﬂﬁﬂmZlm%dmxphamslhbﬂexyg -6H-indolo[1,2-
tion 0
L P e aminiue tifuoropsetate . 1

W02004087714 from commercially avallable methyl indole-6-carboxylate)

Step ].imﬂﬂIiW@v@ioM B AR 2 I % M IVEIS RAGERL2 6. 88 B 7(8H)-ylidene -
.Na 2 M a%ue ssolutlon) ) ‘q ofj -fluoro- 2{15

rifluoroacetate -cyclohe

-11-{methoxycarbonvl

Toa sﬁbpémhlﬁf Mt%%ﬁﬁqam&ﬁﬁﬁ%ﬂo%%h%Hé?r}ﬁ&l@pm%&n%\fgﬁﬂ&hﬂa THF (0.12 M)

eaction mixture_was allowed to cool to RT, diluted with EtOAc a
cooled oo th IRCRY BrBEHAOHE Sbid SRR BRI, Adied'isuas fes3%min arf °C. the
reactimnc@matwmlvamwﬁfemtmnlahyiatt@naiIMﬁumﬁﬂﬂ'b&&IiashroﬁHmdoio[1 2-

i d as a bei
ell1, 51§Eﬁ%&%90%@&%y“§°§@%§%%@&3ﬁ S’%‘éﬁlﬁ‘t‘t‘% SRR WIG27 8 A8 0.18 My
was adgdpdy, &%ﬁ&%ﬂ%“ﬁf@[&’%ﬁﬁﬁmﬂ'&m d%#aﬁéb\ﬁﬁﬂ@mmowéﬁwnm:w CH,Cl.
The orgaﬁfcgl‘lam(ymtméﬁqwampm&f: m@rﬁg@mw@ﬁu@wrﬁ%&sﬁé&dmm with

pmsME n??d'\@ ﬁg}ﬁgzqﬁ?‘es'“m O“do uﬁrn,eﬂz?x a”%ém(éﬁﬁeg 18, Sym, 19 x 100

3-nitrobenze ESU e resulting mlxture was

mm. Wﬁéiﬁlﬁﬁfﬂt%&%&@mﬁﬁﬁeémm@dﬁ@ TEfShebragftbno/ereiamieg rmgire compound

were cORBRGOMRY BRI HIHRNANIRANAIERYICABLAU Wb M BV SRS, it nvz
459 (IJ? uct, which was purified by flash chromatography (1:5 EtOAc/PE) to

ord the title compound as colourless foam (70%); MS (ES-) m/z 424
(M+H)+ Step 3: methvl(7Si-14-cyclohex -Jluoro -7-hvdroz 7

Step 28rYdI:-634:ng0 : 3 didene)- N.N-
solution of the foregoing product (from Ste ry was
Mﬁg&%&%ﬁ@%@w@%ﬁm‘? and (ZE)-(11-car axv«I 4-cyclohexyl- 6H—mdalo[ 1.2

elf 1, 31benzoxazocin-7(8H}-vlidene}- N.N-dimethylethanaminium trifluoroacetate

To a solution of the foregoing product (from Step 1) in THF/MeOH (0.01 M, 1:1, v/v) was added KOH {5
eq, 1N} and the mixture was stirred at 60 °C. After 16 h, KOH (5 eq, 1N) was added and the mixture was
stirred at 60 °C for further 8 h. The reaction mixture was concentrated in vacuo, redissolved with DMSO
and purified by RP-HPLC (stationary phase: coluron Waters XTERRA prep. C18, 5 um, 19 x 100 mm.
Mobile phase: MeCN/H,0 buffered with 0.1 % TFA). Fractions containing the pure compound were
combined and freeze dried to afford the title compound as a white powder (73 %).

'H NMR (600 MHz, DMSQ-dq, 300 K, Z:E 7:3) § 1.10-1.21 (m, [H), 1.25-1.40 (m, 2H), 1.48-1.59 (m,
1H), 1.64-1.75 (m, 2H), 1.80-1.86 (m, 1H), 1.88»1.99 (m, 3H), 2.59-2.74 (m, 1H), 2.73 (s, 2.1H), 2.78 (s,
0.9H), 3.78 (dd, 7 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),
4.33(d,J 15.2, 1H), 442 (d, J 13.4,0.3H), 459 (d, J 14.5, 0.7H), 5.06 (4, J 14.7, 0.7H), 5.13 (4, J 15 .4,
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solution of sodium bis(trimethylsilyl)amide in THE (1.1 eq.) was added

dropwise. The reaction was allowed to reach RT and stirred for 3 h. The
woraakiiReaxture was diluted with EtOAc and washed with hygfqehlesigs o412

acid (1 N), water and brine. Drying overJJ\IaZSO4 filtration and

concentration i. vac. gave the crude pr%duct which was purified by flash

chromatography (1:4 EtOAc/PE) to afford the title 35 compound as

0. m)(;cslsu iessism. 1%@%7{71!@@17@% mﬁsm?ggnﬁvss btﬂgl\gﬁcﬂ%&#hrW@ #2719 1, 175,
+ -
03H) If%%é[oﬁvéxy% - uo?ég;e- Ci)? g-é [ Vdro 50?0(%)2 C ﬁidd JLL §/4 0-7H), 7.68 (d,

J 8.6 513ého%86 ¢ é 313 CATBHXVISREdT & bk@l&f@rﬁ@ﬂthe&éié)g&:ﬁ@(&lﬁcﬁml WOMES*y m/z 445
(M=+rgtep 3) in DCM (0.06 M) was added DMP (1.5 eq.), and the mixture was
stirred overnight at RT. The reaction mixture was diluted with EtOAc and
N EWas.}g ed with a 1:1 5 (v/v) mixture of sodium thiosulfate and sodium
¢ &%Fl carbonate (both saturated agueous solutions), then with brine.
Drying over Na2S04, filtration and concentration i. vac. gave the crude

n&f@%thf\’}gﬂcgrﬂ@@ 4359 withoukt Susther Rusif cﬂ'@»@ﬁ%}i‘owﬁ£ . Wnzoxazocin-

Step 5. methyl 14-Cyclohexyl- -7-1(2-(dimethvlamino
-y @f{%kﬁn%ﬁﬁ‘aeé‘m%erbﬁo‘?wm hﬁ&&a}}wwwtc)

elll. 51benzoxazocme ll-carboxylate To a solution of foregoing crude

‘ ] C as qqu,)\l 6d|m<=bth ethane-
Toa %ﬁ%}&@tb&@)@%ﬁfaﬁﬁdﬂa@q@ SYéWeNé@ﬁi(QelééfifM}MS ReretdftededGihed in
wozammmstwﬁhr%mﬁe%cmm heiridwanyas daken it EHArHAY l@llwa%hﬁfﬂ)ME and

wat rine ing over O concentration i. vac.

Eioﬂigéru%eégo uct. 1%1 |ng fc,BfuR}sf?—fr V\?Iéi\ﬂ? ﬂ‘ésrsﬁﬂﬁ'ﬁé%rtl ?1"’%%” Fuoro-2-
hydrc()ggjbzfpﬁﬁbqgmlg\aq;ﬂgn@é@eﬁ ofniettajs(triphenylphosphine)palladium(0). The fmxture was
dggasmf@y@,}&tmywtﬁ;&rgqmmsg@fmm%m&m@mw'99&%&&&0% reaction mixture

oIo ,2-e111 51benzoxa ocine-11-carboxylate To a

was a;f’lg U?%ﬁ) SPo 0% r‘rf'é& 11 with EtOAc and washed w1th IN hydrochloric acid and with brine,

dried pec)istibvapid Z4fRefdinvel n/lanmin ojéﬁml}amman@fmﬂmrp:ﬁf&dmwm cBfbmatography
(1:5 90ARGP el e RN EXAAAG Q?alﬁexgéﬁgﬁéﬁkﬁl O)(fmmg%p@oﬁg%wh)

(0.05 M) was added formaldehyde (3.0 eq) an Ac (5.5 €Q), Wed
by sodium cyanoborohydride (3 eq). NaOH (20 eq, | N) was added after 2
Step b remlvbitercbbend Iak S they Deixiiemasiaken inia BiD A andble-6-carboxylate

Toa g’&ﬁﬁﬂ%%ﬂﬁ@fd%%@ﬁ@%cgﬁp &fﬁ)}{ ﬁ%\? ngrlﬁl%g?)hou d %0 n&ﬁ‘ﬁt(;gstlor% lﬂu()rlde (Beq)

vac. gave the crude product w as used urther purification;,

and {mlxegy)l %ﬁ@é@mﬁ%fo%e St p¥) N 1eedHingmyixture was stirred at RT overnight
then ditiwey clathaxdIAL andityshar Sl mﬁ@eﬂ&a%&%lﬁaﬁag%@mm@yﬁmmm
Concctr'tp%eotgyl%pane !2 dla '%Hn bIS trifl uoroace ‘[ﬁ’)‘/ gagdgéon of the
oregoing proguct (from Step 6).in dioxane 008 OGRS 2
EtOANPReiredingd N@wlgémmmv@m@s méomimfeawdgf%mém@ @/tor24 MTHE.

reaction mlxture was brought to pH 2 by 30 the dropwise addition of
urlfled b RP HPLC

mmne phase McCN/HZO
A solution of the foregoing product (from Step 2) in dry DMF (0.05 M) was cooled to 0 °C and a2 1M

solution of sodium bis(trimethylsily)amide in THF (1.1 eq.) was added dropwise. The reaction was

allowed to reach RT and stirred for 3 h. The reaction mixture was diluted with BtOAc and washed with
hydrochloric acid (1 N), water and brine. Drying over Na,SQ,, filtration and concentration i. vac. gave
the crude product, which was purified by flash chromatography (1:4 EtOAc/PE) to afford the title
compound as colourless foam (50%, mixture of diastereomers, 2:1); MS (ES*) mv/z 424 (M+H)*.
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buffered with 0.1 % TFA). The product fractions were lyophilised to afford

the title compound as its bis- trifluoroacetate salt (white powder, 40% over
WO theessisps). 'H NMR (400 MHz, DMSO, 300 K, 2 diastereornrers@82405/604127.

only the data for the major atropoisomer are 35 reported) S 1.09-1.21 (m,

1H), 1.23-1.40 (m, 2H), 1.50 (d, J 11.48 1H), 1.68-1.75 (m, 2H), 1.85-2.08

(m, 4H), 2.37 (s, 3H) 2.60-2.66 (m, 1H), 2.82 (s, 6H) 289 2.99 (m, 1H),

Eﬂ@{ﬂ@%/o46030 PCT/GBZOO5/OO4127 49 7 14- 7 22 (m, 2H) 7 36 (t J 6.9,
Toa solﬁ'ﬁ))ﬂoﬁ@léweéo%g afpehol hll)drz ﬁzp(% il ﬁ@l\d”d)@@?\lﬁ»\(% &HB@@&&I(I?E% elq ), and the

12 60 brs, 11- 2; ﬁ% m/z 494 (M+H)'. Exampl
““’“““( 8i’8ﬁfé§ -'[Q[AES( E‘iﬁ”yﬁg(ﬁi&tﬁ%)’é{m.ﬁ‘ﬁﬁs‘uﬁﬁ%%a#‘%ﬂ with a 1:1
(viv) rrdmyd M-SBdﬁHlmmmriueaeﬂiqﬁmmzmmcm'bemmdrdabxyduerd[haxs solutions),
then wIRAGEREC BHHYEAQNaISe] ﬁ‘ﬁr&l&ﬁ%ﬁ%@d&ﬁ%‘%ﬁﬂ&'e%@ SRy f&teg%%a which

chiral SFC separation (Pco =100 bar, Tcol = 35 C; stationary pha
was HS@H‘iﬁ)&E‘Ff}e\'F@%BUHfWWZé@%% Moo gHade HBMHRE: MeOH-+0.2%

dlethylamlne) to obtam the title compound as the first eluting peak; single
Step 5 "% v %‘E’{:e’ %)f?f (@I mer%y?ar}vgin'\g)%rﬁ ?L{Z%BOI"[F 9 Ht)trc.);g—% @gﬁ@%@}}g{:’%ﬁlo[ 1.2-
pieT. | e Secornd peak w
5 BRI~ PO mlno)ethyl](methyl)am|no] -3-fluoro-7,8-dihydro-

Toa scﬁﬁﬂrdﬂ@@k@&ggmﬁlﬁlu%ﬁﬁﬁ%ﬁp% e tropXy 663 AR LA EEN N-dimethylethane-
L2-ais Pl i HOG (150 louse o sl sor P2 basshaeA b <o)

NaOH ¢)1¢8]bleN2 oxraaddid-Fitpt] kil etidyifey stiotidniond trifludroavetateviStdiereinto EtOAC
and wRHSPENRIRXQ and brine. Drying over N&'ﬁ‘)o& and concentratmn i. vac, gave the crude product,

methyl(7S cyclohexyl-3-fluoro-7 roxy dihydro-6H-indolo|[1,2-
which gﬂi%?ééﬁ%&é%ﬁ@ﬂ‘%&yﬁﬁe %@énbed in Example

28, Steps 1-3) in toluene (0.05 M), were added 15 eq. of 40% w/w aqg..

Toa sm&meﬂﬁen&r@t«aﬁy&m wa@umhéeﬂssqwmmkymmmwﬁmw 7.8-dihydro-

e LT

formalgeblzdBiPationd Wéﬁ.f K;ﬁobmhﬁa%e@ﬁo@m@mw@bmmmw aavhiteOH (20 eq,
1 N) wRowaded ﬂﬁ@r%l)t AANMR ABR N 2, RMEQnHGLR00:KialWe 19@%@9%@331}6(1 with
ater 1:%&3 }nzzéﬁrli%ol 29-1, 4%m 21-1), 1.53-1,56 (m, 1H . .
PEBSOPE"ES 9394 (RO AL dicy B e H%ﬁfr)?rgdo*?tsv@@ was use
withoulrfur@G Y BB RSV EBI e, 589)(M+1R'(dd, J 10.5, 14.5, 0.5H), 3.79-4.01 :

(m, 5.5H), 4.10-4.21 (m, 1H), 4.78 (dd, J 3.0, 14.4, 0.5H), 4.95 (dd, J 3.7,
/156, 0.5H) 705712(m 2H),728732 m. 1H), 7.62 (dd, J 1.2, 8.4,

c :tng y ~-CYGLO «, _,‘hu ¢ r r.; ‘_ﬂ t. g ‘.'A be gty gqm—7 yl) NN N'-
1

irime B BEH), ZSdWGBzMLerﬁﬁtébﬁ&e@zE’H NH) 9.55 (brs, 0.5H, NH) 12.70

To a séflfd B HE&Q H gﬁ M+ dded

o PSS D e 3 g, g s
KOH Splyi)cmﬂd H‘#ﬁ@?ﬁ?%‘éﬁﬁéﬁﬁ?ﬁmﬁé% ﬁ.fﬂﬁdrba@ém@cnon mixture was brought to pH 2 by
the dropwise addition of hydrochloric acid (1 N), then diluted with MeCN and purified by RP-HPLC

(stationary phase: column Waters Symmetry prep. C18, 7 um, 19 x 150 mm. Mobile phase: MeCN/H,O
buffered with 0.1 % TFA). The product fractions were lyophilised to afford the title compound as its bis-

trifivoroacetate salt (white powder, 40% over three steps).

"H NMR (400 MHz, DMSO, 300 K, 2 diastereomers 96:4, only the data for the major atropoisomer are
reported) § 1.09-1.21 (m, 1H), 1.23-1.40 (m, 2H), 1.50(d, T 11.4, 1H), 1.68-1.75 (m, 2H), 1.85-2.08 (m,
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,
1H), 3.85 (dd, J 10.1, 14.6, 1H), 4.11 (dd, J 9.0, 12.1, 1H), 4.26 (dd, /4.3, 12.1, 1H), 4.66 (d, / 14.6, 1H),
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Step 1: methyl 14-cyclohexyl-7-methylene-7.8-dihydro-6H-indolofl 2-el(1
Slbenzoxa ocine-llI- carboxylate 35 To a solution of methyl

WO 20448 8xyI-2-(2-hydroxyphenyl)-1H-indole-6-carboxylate (BEf/&R#004127
described in example 9, step 1) in dr)i )MF (0.06 M) was added NaH (2.5
eg., 60% suspension in mineral oil). After 30 min,
3-chloro-2-(chloromethyl)prop-l-ene (1.2 eq.) was added dropwise via

7.14-7. wrmmnm%\r@ﬂ@@ﬁﬁ%@lﬁqo@@mﬁ@%éﬁd POAINESAUUR 151y, 8.94 (brs,
1H), EZ %Er [‘%%( mrn P h%} tion mixture was diluted with EtOAc an
d'with 21%% fii d with brine, dried (Na2S04) and
evaporated The crude residue was purified by flash chromatography

XA rel amino E0- E Fo~
E piléfgl ?gﬁg@%& ! ?eﬂ% @%%grammyémyr (methyl)amino]-3-fluore-7,8-dihyd

6H- ‘“dBN[ﬁf?dB]B[’f e@ﬂ‘i"%‘]ﬂ)‘éﬁ%‘d%fi‘oﬁﬂ%hcl #boxylate (70%) as light yellow
The rackosit MO réES)atéd 4R Dridd- )= xrig e Bmﬁﬁﬁydubjccteci to chrral SFC separation (Pcol

= 100 bé'i %%&Oh%( y& Zt 1915‘0)( a5€: gﬂlﬂz&[ﬁ %%?1'_' IH dz%'(% &é&mﬂé% ms ifier:

benzoxa ocine ate orane- Isul dé complex
MeOH§. ?‘Fﬂl#leﬂiﬁlfﬁﬁf)lwa@@dde@%d!@ewmn@m@ﬂmé@rfwsaﬁh&@g peak; single enantiomer in

>99% e,%ysimea% vrnethylane-aibydra-Shixngo Q[ngnﬂ@ﬁ]*?ﬁé‘ﬁéﬂ&%éﬂ%hs (7S)-14-
. clohc g[% ¢Qate from C’&%%’]ﬂﬁ d% THE (gél M) at 0 C. The solution was
y Rt o Y eddiaihtro & apiplebhted
el(1,5] idmpwre@mthlmrbta@id 8@ Foitowed by 35% (v/v) H202 solution and
the resulting mixture was stirred for 2 h at RT. The mixture was diluted

Exampld o SLOAG (a3had iky adugeidnesAlaraleA NRBIGRSolutHon ans yith

][1 SIl?ﬂr{r}r%‘emgr|eld1i ﬁﬁ} %4%5% oration afforded a crude residue which 15
VRS pUTEY by HALH ?)[ SPRSHY (IUBERSEIAE). Methyl

To a sugppryeicHersthil-(Adl&xynidthgl)-F fBioro-7-hydroxy-7,8-dihydro-6H-indolo[ 1,2~

elll, 5]15@@6%%@1?{@@@@9%@1@5& ﬁ@&%ﬁé&%@d'l&ﬁ%?ﬁ?b@ 3te §RQA). é’Y%? toluene (0.05

obtained as colorless soli (FES ) mlz 402 (M+H)'. Step3: meth

M), weigzaddrqd dResy PRI T A N Eole R ihi 2e fegraerﬁmaﬁebﬂmde

After swamigpboy |aenid034& g altitidhadarethyl)pyrrolidinium chloride were added and the reaction

Huxturél'éagxmrpgﬁﬁfﬂO?“'(@%gE%W 'ﬂﬁ&'}Xch?eﬁ SKQMQQQVQL"CHEQQAP erg ér va&,)m edissolved with

1,5]benzoxazocine-11-carboxylate (from s}ﬁp 2) indry D

DMS%%%%‘&?&&W BRES (1asiegty Biaeiiralrest it sordidiRviasestif by Jomp 19 x 100
mm. Mabéie Rfasd:hda@aatonbaibeuevinas. Diutathyithne Acandcnashee Withalised to

afford dhedl\,mi >g]§%ea9£% |2Ir)r?) tI trﬁi%f@te and NaHCO3 (both aqueous

. sat urated utions rine. Drying over Na2S0O4, filtration and
HNMM@@W&&M%@@ gav & thecchaderenattry| 111 83.16-1.22 (m, 1H), 1.29-1.44 (m, 2H),

1.53-1. S&@Jﬁhﬁwlr%é@f oWked, Podif Y HH- {HQ@'%ZZ%H%@P@NPW%H%’% &R 3.5H),

‘ X 1}: (éz/&s used 4W|thout further purification. S !
3613 T S i I ek ffew 310 (78 (.
3.0, 148lbertiaxbZatine/ BU, darbdxiiE A0iEH BO2The Tohegaing. sideh e, (friingdd, 7 1.2, 8.4,
0.5M), $%Rc?a) was, @@'%ﬁ}lﬁ"% §mﬁ‘§t§ﬁ ‘é)’%‘ﬂﬂ 9'@&%‘3’}%'%%%’)‘%%%“ ,9.45 (brs, 0.5H,

triacetoxy sodiumborohydride and the ester from thé resulting prodti
NH), 9@&'36?3/9%{%%&7%%‘%11@%%%(% &6 B MNeon of the crude

product by RP-HPLC (stationary phase: column Waters
Example 31: (11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo{1,2-e][1,5]benzoxazocin-7-y1)-N,N-

dimethylmethapaminium triffuoroacetate

Step 1 methyl 14-cyclohexyl-7-methylene-7,8-dihvdro-6H-indolo[1,2-¢}{1 Slbenzoxazocine-]11-
carboxylate

To a solution of methyl 3-cyclohexyl-2-(2-hydroxyphenyl)-1H-indole-6-carboxylate (prepared as
described in example 9, step 1) in dry DMF (0.06 M) was added NaH (2.5 eq., 60% suspension in mineral
oil). After 30 min, 3-chloro-2-(chloromethyl)prop-1-ene (1.2 eq.) was added dropwise via syringe and
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Symmetry prep. C18, 7 um, 19 x 150 mm. Mobile phase: McCN/H20
buffered with 0.1 % TFA) gave the product fractions after lyophilization as
w0 HiRdriflsaroacetate salt (white powder, 10%). 35 'H NMR (4001 B 2005/004127
DMSO-d6, 300 K, 2 diastereomers 7:Lky0nly data for the major isomer are
reported) S 1.21-1.45 (m, 31-1), 1.50-1.61 (m, IM, 1.62-1.78 (m, 2H),
1.79-1.89 (m, iF), 1.90-2.08 (m, 3H), 2.64- 2.73 (m; IH), 2.76-2.83 (m, IH),
the solpig® (5:6!1:4 R Bfo8. ﬁﬁn(rﬁ‘hakeapmﬂarhhymmfadhymtﬁﬁ;@mm%ahed with 1N
a / A 1 3.91 (d
T o 00 A% (et e by
Chmmaf%saﬁﬁuzé‘O(W%/ﬁsowﬁféfadwatse s rrnyw %yato@e%?mmmna T8-dihydro-
6H-ind(dol,1, 2211, Bibndbihz 9 (Ch-dahdxJhath (B2 4811 RamL s 128207 402
(M-;-H)(*bs 1H); (ES') m/z 433 (M+H)'. 5 Example 32: Preparation of
13-cyclohexyl-S-[2-(dimethylamino)ethyl]-4,5,6,7-
tetrahydrothleno[Z 3":6,7][1,4]diazocino[1,8-alindole-I0-carboxylic acid

: hexyl-7-(hydroxymethyl)-7.8-dihydro-6H-indolof [.2-e
1-f2- tert butoxy-2-oxoethyl)-3-cvclohexyl-2-

C“%Barbo : ozate Methyl
Boranedhmetinds(@idertaiyuiteXgi-oxaethl)T3By Clo beyykiddndaleatudanonxyialeny] 14-

c r 1) and 2f I3t ien
yc!ohépy?*?%ﬁ&qﬁe%égsgﬁwmg% Ec?% r’flpke ]é' th%gnz (babof mxg ate %%?én Step 1)

baronic acid (1.5 eq) were ved que
n dry N O3B aé(?) “Wa %Hﬁ%ﬁl%‘éﬂéélu‘fférf%aé hleg%sé"dubgzbubbmgzm was cooled

to 0 Cawgﬁmm&dﬂ%ﬂh&)%&ﬂz%é@ e wEaaa ﬂAdﬁt@deamd 3*3%@?&{@%&&&@%@& the
resu > Mmin inq. Et c was A and the solution
es Imff %ge f\9a Eqb (E(E{oll ’9 € mixt NN Ef §n\al ‘é)e?ﬁréft%ﬁ‘e%%‘h aqueous

was dW|t water and rine, dned OoVer

satoratgNaHG Apisiiipivenstisiiatai s it S aBlvyp(PEIG @ ®iL).Yidldesidue which
was puf@RADy Mﬁ(&@n@(agé%y(%@%@@éﬁ (@R gi [4-cyclohexyl-7- (hydro}gmethyl) -7,8-

dihvdr %ﬁm Olh@%/ M dlmethvtamlno)e[hyll -4 S 6 _7-tetrahvdrothieno
R R 0 R RSN G- LR i R L SRi e dterhatisplortess solid; MS
(ESY) myz(408e@ipiiioxy-2-0x0ethyl)-3-cyclohexyl-2-(2-formyt-3-thienyl)-IH-indole-6
- carboxylate in THE (0.05 M) was treated with
Jin ethylethane 1 2 dlamlne (10 e) and the pH was 20 adjusted to 6‘b

A solntmssrfldxthMc@%&@EWMMGNBHM%ﬁia%m&!Mpd and the -
o I T mlxture
0 S}MM&W&? slirgd dying g e t§"§n ddbymﬁ%cﬁgr?géi R s dﬁ:'ﬁ/ﬁ!’ (12¢q)

with EtOAc and washed with wa 4 an
and theé§gﬂ5?§@&%mﬁxmﬁm 2hat RT. The reaction mixture was diluted with EtOAc and

washeeﬂ_w(lﬂrt:ett-]t{um)cyh&m%&ﬁthidl)zﬁr&)lﬁb@h’@t&dna M@@ﬁ@@z@@(ﬁ@&%mﬁﬁ solutions),

1 dole 6-carboxylate. 25 A 0.03M
then B e MR SR HHF (1% e B 14
eyclohgylafiifsnybies-diadoraMdndatorbidlis Wom tisspivid-iH drytOGROWIER was used
without-frdEtbh(Ades). and HATU (1.2 eq) were added and the mixture was
stirred at RT for 2 h. The solution was diluted with EtOAc and washed with
water and brine, dried over Na2S0O4 and evaporated affording methyl
&MMMQ=H¢{@:ethylamino Jmethyl}-7.8-dihydro-6H-indolof1,2-e][ 1.5 [benzoxazocine-11-

Ca,bod;gm@)@ylamino)ethyl] -6-0x0-4,5,6,7-tetrahydrothieno(2',3":6,7] [
1,4]diazocing[ 1,8-alindole-10 30 carboxylate. A solution of the foregoing

The forgzoung iHdahydriEom Stoms i trdustivelvienBrisdnsns doe dylenne shdtiodism

triacetdry sodiumborohydride and the ester from the resulting product hydrolyzed as described in

Example 9, Step 6. Purification of the crude product by RP-HPLC (stationary phase: column Waters
Symmetry prep. C18, 7 um, 19 x 150 mm. Mobile phase: MeCN/H,O buffered with 0.1 % TFA) gave the
product fractions after iyophilization as its trifluoroacetate salt (white powder, 10%).

"H NMR (400 MHz, DPMSO-dg, 300 K, 2 diastereomers 7:1, only data for the major isomer are reported)
9 1.21-1.45 (m, 3H), 1.50-1.61 (m, 1H}, 1.62-1.78 (m, 2H), 1.79-1.89 (m, 1H), 1.90-2.08 (m, 3H), 2.64-
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 (dd, J
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THF) for 2h at RT; 1.25M HCI in MeOH was added and the mixture was
heated at 75 C for 2.5 h, then volatiles were evaporated to give crude
- W(Pgtlef4883¢y clohexyl-5-[2-(dimethylamino)ethyl]-4,5,6,7- PCT/GB2005/004127
tetrahydrothieno[2',3":6,7][l,4]diazocineq1;8-alindole-10-carboxylate.
Hydrolysis of the latter was 35 performed with IM agueous KOH (5 eq) in
113 g(igoxa (g.ll‘l at 55 C; the reaction was complete in 2 h, and the title
3 ddimpdthd Wb taindd Tn BDes-JibiddatérRB-LPEE Hififthatichoahd0. 1H), 7.15-7.23
(m, 2lypFHdetioh\W0.2008/046030 PCI/GB2AN51004427 +528(€angitionstd, 7 8.4, 1),
I : ens - AMS. 10 migr x 150 mm; Gradient: A:
825 ﬁgﬁgﬁ\%ﬁ ETI%?( g%%MB(?&:SNMﬁO%i)FF%\@%@?%%&cratic for 3 nun, linear
to 20% A in 12 min). 'H NMR (400 MHz, DMSO, 300 K) S 1.14-1.98

e 0 3T 303. (0t o 440475 (o 0 3 o0 ek e T8y 7.71 (i
m Q73,3 , 4.40-4, m . 1,d,J0.U), /. ,
tetra %@t%"'“ﬂ%%@@d@ﬁ f"ﬁh??[}:gé’f%‘ﬂﬁ“ér,fj"éﬂ}’f’éﬂ‘& #id ). Ms (ES)

m/z 452 (M+Hf. Example 33: Preparation of
Step A3nRYRIPNexYlpAl2Admehyanmino)etyll4, 5,6

t:t hydrothjeno 3',2':6,.7 [1,4]diazocinol1, indole- OXY
Methgh gE%dittn (}ﬁ%r‘wa%' SPEBE ftetiRRe e Expdelmentabprdatsdarephsed as

describrainHlea8@ldoltuging {3+ @qmmyy&ﬁﬂﬁm%mﬁ ra'tﬁcia(éli.dl éa;)&leﬂ)dﬁsmeed in dioxane
‘ %.Vi P-HRL rification an ophilisation .
O e e A e T et S S e g e
PA(Pidpifite 4 e yperddeds spdithovepstignominurepwsgefinae diog ribmoratic foting EtOAC
was addwinplinbasdia 2% Ahkal Latmin)er %NM&(?@MW,@Mﬁ%QQQd@%@am& The title
. ) ) ,41.60-2.07 (71 81 (BH 94-2.99 (IH,, m), +
R R s T R Y A R
m), 7.46 (111, d, J5.1), 7.71 15(1H, d, J 8.5), 7.87 (111, d, J 5.1), 7.93
Step AH3 Gyd dhou 8-17 (hlne RaMm R M INE 302 (Mt i EXIPRICAT 1 41 diazocinor 1. 8-
alindFEpATation czlfc]&& yclohexyl-5-[2-(dimethylamino)ethyll-4,5,6,7-
L*&Tmﬁyﬁm%ﬁem%a':6,7][1,4]diazocino[l,8-a]indo|e-10-carboxy|ic acid 20
A solgiapof: :m‘%h%&%@m%m@ﬁbﬁ}ﬁdd@@M$mm1@‘-&(%8@3&:1&01&&
carbo(cl_(_lat@ﬂl) WQE‘MTHES ﬁ&t%im,ﬁgdﬂrﬁﬁll%%ﬁ’é‘ﬂiﬁiQﬁgmqt'l%'eq) and the pH was
d’us}gﬁn%@%h?"d%%ﬁ%e in toluene/THE 4:1I and the mixture was then™ 3
AUt D A E ey THTBRE 197 AR R ESo s AR sdrindithe deaidue fhssolved in
MeOH(6L9fd s ohation QUBFA s 4p mperdteerfortemadditionalbrdenialiamerkekend. The
reactlfh WRIMIQa2 iy o1 BB NG as Afded and e mixture stired for

an additional h 25 at this temperature. Removal of volatiles gave an
evaporAed A QBRI Th A v SRR P B b3 b IRd A drigmeehylamino)
ethyljpivirseisnatbpd) thenewds had nitie-briaghodyied.over Na2SO4 and
j cuo. ~reld: 95%. 'H NMR (4 Hz S0-d6, 300 K
A 0o P B B MR O ot R el e
evapagiied; shey residpg Yo disg e i dim SRV IB)atRyEAI %26t eq) and HATU (1.2 eq) were
added/zhatrrhytiotaieao(BeHar KT dldiazaaineih Smalindalecddasar BRAXUG AL shed with

water and brine, dried over Na;SO, and evaporated affording methyl 13-cyclohexyl-5-{2-

-tndole-6-carboxylate

(dimethylamino)ethyl]-6-0x0-4,5,6,7-tetrahydrothieno(2',3":6,7][1 Aldiazocinof 1,8-alindole-10-
carboxylate.

A solution of the foregoing crude in dry THF (0.1 M) was treated with BH;Me,S (20 eq, 2M solution in
THE) for 2h at RT; 1.25M HCI in MeOH was added and the mixture was heated at 75 °C for 2.5 h, then
volatiles were evaporated to give crude methyl 13-cyclohexyl-5-[2-(dimethylamino)ethyl]-4,5,6,7-
tetrahydrothienof2',3":6,7][ 1, 4ldiazocino [1.8-alindole-10-carboxylate. Hydrolysis of the latter was
performed with 1M aqueous KOH (5 eq) in dioxane (0.1M) at 55 °C; the reaction was complete in 2 h,
and the title compound was obtained in 51% yield after RP-HPLC purification and lyophilisation
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Using the foregoing (4-formyl-3-thienyl)boronic acid the title compound

was prepared following the procedures in Example 32. 56% yield after
wRBERkGpurification and lyophilisation (Conditions: 35 Colurpariyaians/eosi27

X-TERRA MS C18, 10 micron, 19 x 150,mm; Gradient: A: H20 + 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) 6 1.14-1.38 (3H, m),

(Con&tgbﬂﬁ@ﬁgﬁ‘l;ﬁ Wajerd 1= E%?)Aééﬂg-gﬁ) % ?gcg%g’ﬁ , 13(PRm3; 88 8L} 1,0 + 0.1%
TEA; 41‘521 %‘%@ZR é%?ﬁ%m?%o i‘ﬁ‘é“ﬁsf‘g) ?I'Iglcdr o %Z%TUH' 458 5),8.14

'H NIJR ($0@VIHz, (IS0 B0 KIS xsssymmnaa)(msm)z Bl61 Bxamples @hl1e)4023-3.47

E
H. %4 %(g?(?r%%ﬁlﬁ 5[52%6‘{%%%? {I 1IT(EJ)’h4 46‘?326(%}{ m)ifra%o((jr0|ndoto %) 71 (R, 4,7 8.4),

7.84- éﬁéfﬁ%zﬁzﬁé%@ildoé%xwéé% stéﬁgiES*) m/z 452 (M+H)
Methyl3-cyclohexLI-2-(2-vinylphenyl)-]H-indole-6-earboxylate 10 Methyl

loh 1H ol 6 d d ibed
Exusi o DA RRAN S e Bt P A e st losohved
tetralyydiiottani®i®, WGWﬂIhﬁhﬂ@Maqeﬁcﬁjs]Naﬂél@B@WEwmnddded The
The tRfY uyﬁpamwym by RURRIRE R ARG IR KA ﬁ)@af% i using (3-

added, and the reaction mixture was refluxed for | h; after coolln
éﬁ%@punﬁcatmn and

formylze bR O HRS AR SSrRGBh VRS EUPHA T SPatd? Arerlsitfis &

IyopHN&2R0 4CandittoncEntratedWnacid FRRe\ S cnn) pOlﬂiierﬁS@SaOl&lEﬂubyGrad:ent A:
taofRRRY (RE/ C (I) ( J :

flzo 4%4?2)9%?e% 2: Metrg ﬁ%% egr?l/%‘q 3-C mt}FT‘lé)%v -2-( %%q leq '112 o).

H Wﬂ@%@%@lé@ﬁ & DM %%n}ﬁanlbflrﬁ%tﬁw (7H m) 281 (6H s}, 2.94-2.99 (1H,

m), 3%@%@'@@%? é%@z@mﬂxﬁrw!@@@rcﬁﬁb@wﬁtw'@ﬁ‘{ynl{:)'\"ﬂﬁﬁ@&ﬁcl 750,771

an M e oA A D RN e g

stirred for 5 hat 40 C and then | day at RT (NaH and 4-bromobut-l ene

Exadi‘fﬁé%@qq% awefsmkti@@gbom%ﬁgw W NG IR Gy washed

h 1N HCI, water and brine ) and concentrated in vacuo
teealy oy o) ﬁ‘ﬁﬁ?'(ﬂév%ﬁ&w%?‘gslg)""tﬂé’m& #hmound (60%)

along with recovered starting material (40%); MS (ES+) m/z 414 (M+ H)+.

Step ?5(§}§pn§f Methy), b3:5xelohexyl-7 8-dihydroindolof2 1-a

T112I6enzazocine-11-carbox Ipate Methyl
To 2 9.hfissbeipm B L felb kb *(ﬁq}mrﬁﬁ%ﬁﬂ)lmsm@ma@@aﬁwwa@ -bromo-3-
thienWias gigsabied: in BGM(OO2M), and ireaiad wilh Zhanceatalyist-7§0:8. esrat1.sM in
: 35C,for After e atl of P vent.in v uo t residue was.purified. .
e e A TR ) s (S SR Loty o
then Mlgweggl)wgg@%/ﬁ.pﬂer 3 gﬁté@hﬁc{ was added and the mixture stmed for an additional h

at thll%ygy&l@m%xm%q&apwmgmeé yiethaaineh d SrietRhvdreiod@iei4ed with DOM; the
%121ben azocine- car%] yllg:t cid BH3Me2S (&g eq, 2M solutlondln
comR SR ARACD 155 DN SRR CPHREDF L 6 oS oA Boreeniaied i vacuo,

Yield: 85%.

'H NMR (400 MHz, DMSO0-d6, 300 K) § 8.07 (1H, d,J 3.0), 8.55 2H, b.s), 8.74 (1H, d, 73.0),9.98 {1H,
s

Step 2: 13-cyclohexyl-5-f2-{dimethylaminolethyl]-4,5,6, 7-tetrahydrothienof 3'.4':6. 71 1 4}diazocinof 1, 8-

alindole-10-carboxylic acid

Using the foregoing (4-formyl-3-thienyl)borouic acid the title compound was prepared following the
procedures in Example 32. 56% yield after RP-HPLC 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)
8 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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dihydroindolo[2,1-a][2]benzazocine-| I-carboxylate in THF, and the mixture
was stirred for 2h at RT. 35 3M aq NaOH (3 eq) and 35% H202 (3 eq)
woWsIenadsad at 0 C, and stirring was continued overnight at R 85405/004127
dilution with sat NaHCOS3 the ag. phas , was extracted with EtOAc, the
organic phase was washed with watérand brine, dried over Na2S0O4 and
concentrated in vacua to give mainly methyl 14 WO 2006/046030

14.2), BGME@?(Q%%O%%EH §4185) 7.81 (1H,d, J 2.9), 7.91 (1H, d, J 8.5), 8.14 (1H, 5) 8.17
cyclohexyl-5- h drox;i 8-tetrahydroindolo(2,1- a][2]benzazocme -11-ea
R e A

(1H, q‘b’o%& With t4e egioisomer methyl

14-cyclohexyl-6-hydroxy-5,6,7,8-tetrahydroindolo[2,1-a][2] benzazocine-II-
No Ey&% ate) 4 he foregoing crude was dissolved in toluene, 40% aq
H (15 eq) and tetrabutyl ammonium bromide 5 (0.25 eq) were added,
and the mixture was stirred for 30 min; 1-(2-chloroethyl)pyrrolidine
Exaniﬁ]/tdmchiQEiﬂﬁ'xtﬁi’n%)W@&Mﬁ@@b@ﬂ@ﬁ%@%ﬂﬁ&ﬂﬂgﬁlﬂ%h@@lﬂ@&%anﬂoloﬁ,I-
a}[Z]bem' z(?é[;ng ﬁ 1 EVR i%tlon o dryness gave a residue from which the title
pound was S0 daE)y RR-HPLC (overall yield 10%) (Conditions:
Column Waters X-TERRA MS C18, 10 micron, 19 x 150 mm; Gradient: A:

Step IH%QWQ;%@J;FA»IE’ BN QLYo TRl (5% A sgeiatic for 3 min, "neaf
0% A jn 12 min). 10 'H NMR (400 MHz, DMSO, 300 K) 8 1.16-3

Meth)(lz% om()\ %ﬁ%%ﬁ%yh‘% §Waﬁ4ﬁ@%leﬁ_‘pwary% d(eﬂ;p d Jﬂﬁ%) 2(}04065367) and
(2-vinglgiedybBotbide mi 1.624). Wiré3kdseivedrubh¢iayd(0D3 13), a‘ﬂthhbfﬁ)zs%{COa (6 eq)
was aéglul bf‘ﬁol ;&uﬁgn %dpggscl}ﬂa(gu%imézaﬁz @éﬁjﬁm E%%‘E'&f‘%hs added, and the

Preparation of

feacmifnweraﬂrféﬁwéh{%%é|Famftsnéﬁ%stg»)%%f gaeiiifdtitiboms]ption pashed with
wateralj@ lhenzéaaciver Nisarbox\di.aaithBtep \lad\llcﬁthyile title compound was isolated by

ChrOn%\enza I%Elne 1??A§£ggrg?a)&ffes%%{%n 0. 11 ) og me Hii‘yal “

14-cyclohexyl-7,8-dihydroindolo[2,1-a][2]benzazocine-11-carboxylate 20
Step z(mwedbasjQ,ExampL@Aaheﬁtw@)dmmmewm&mwzy&&ms

regted with oI|n Xi II OsO4 (40/
o g AR S R BN T A ROl JBDME, 0%
NaH fthéﬁq}erat@dwlthlm% WW&Q@@% aifedl J8fEigdendforBe il Atheomofiiutéeine (1.5 eq)

was aM&h Hd@andpaxiraciad WithiEPRE el ie0 rﬁmifeﬁ h WG NEY Va3ineshWitomobut-1-

brine, dried over Na2S04 and ev te give the clean title
e BN S S ORTRE L RN S SN e
brme,l ar@dksa@ma@mmwe@ - tetrahiediioél SidickolopMoggind@BRAQAC 95:5), the title
alalRenrRzReehaLalbRIaIRA Sa yﬁﬁfb&&%ﬁ@ G PER IR .
Conrlpcompound in I%lgll\/l was treated Wlth Et3N (4 eq and@gggled to gm s
Trlphosgene (O. 4 eq) was added and the solutlon was allowed to warm to

Meth Pl%lﬂ%étﬁaﬁtg l Q‘E’Z m&%@@ Clgpﬁiﬁglgvé—éa\%%%ﬁgegp CHSQ ved in DCM

rine, dried over ZSO and evap orated I. vac. to leave title compouna,
(G. OZM}S‘“(ES‘)‘&W?’&h@‘WWyM 1(0.3 eq) at 35°C for 1 h. After evaporation of solvent in vacuo

the residue was purified by chromatography (PE/EtQAc 9:1) to afford the title compound (68%); MS
(ES™) m/z 386 (M+H)".

Step 4. 14-Cyclohexyl-5-(2-pyrrolidin-1-vlethoxy)-3,0,7.8-tetrahydroindolof 2. 1-alf2 Ibenzazacine-11 -
carboxylic acid
BHyMe,S (1.6 eq, 2M solution in THF) was added to a 0.2M solution of methyl 14-cyclohexyl-7,8-

dihydroindolo{2,1-a]{2]benzazocine-11-carboxylate in THF, and the mixture was stirred for 2h at RT.

3M aq NaOH (3 eq) and 35% H;O; (3 eq) were added at 0 °C, and stirving was continued dvernight at
RT. After dilution with sat NaHCO; 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 methy} 14-
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Step: 3 Methyl 14-cyclohexyl-6-hydroxy-5 6 7,8-t etrahydroindolo(2 1-a
112 Ibenzazocine-11-carboxylate 35 A solution (0.02 M) of the foregoing
WO eespasusd in acetone/MeOH (3/1) was treated with Raney-NpdghdisYolk /004127,
water) and the vigorously stirred reaction mixture was hydrogenated at 1
atm H2. After 48 h the WO 2006/046030 PCT/GB2005/004127 -55 solid
was filtered and the filtrates evaporated in vacuo to leave the title

cycioh@@ppﬂiﬂfuyj@@i@%}}aw§&ﬁ&)omﬁzzﬂ%@¥%@cn§1%mx late (with traces of its
14-cycloh xyI 6f§]%hpyrro din Ierthoxvg S 6 7,8-tetrahvdroindolol2

mglmsi“é?[ﬂﬁgﬁ é&—aé efj{' %m& {&g tetrahydroindolo]2,1-a}{2] benzazocine-11-
carbox$leteyctohexyl-6-(2-pyrrolidin-lylethoxy)-5,6,7,8-tetrahydroindolo[2,1-al[2]b

The fo%@%ﬁ?go&m s %%%%%X'%t?ot}%%% QE%’%{]%@%IQ%% fufl (964483 DENBYSn bromide

analogue in Example 41, Step 4, starting from met

(0.25 eg) ¢piseidrs- WW&‘B’??‘?S&&WF&% amb(lz@ﬁ][Qﬂ%hﬂmhéuﬁh@aﬁmchlorlde
3 eq) QK&/@E@ vieldl 36%6). rﬁuM%&ﬁﬂ%%@dWﬁ%y&@@“kﬁeﬁa%@rﬂﬂgg t@:ﬁ'yness gave a

o 0 A DA R SO S P a

Columg; %ae@e(mﬂmm 7383 W REdnniy 4 126- i 5Giadient) A7 B0 756 (4HFA; B: MeCN
+0.19FA; 8897 L% bdikihol Prfth, 11887 188 WHndohifieg): 8-08 (1H, s); MS

M%A m/z 487.4 (M+H§ No Example 43 15 Example 44.
R G Bl e L e 60445 (11, m), .38
(1H, dtetvad)ydmmdmloia Jma][;Qﬁ5]h€m1@ﬂ1&%p0i@ﬁl&@@@l)’,|@(ﬂCdﬂH?stﬁpj-I (1H, b.s) 12.59

(1H, b s? %§ 6 7 8-tetrahydroindolo/2 I-a([2
benzo zocme- -carboxylic acid 20 To a solution of methyl

14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-

Examﬂﬂa 4@@!:&&%5(1@%&9{@9@&?&@%%@@ ﬁf@iﬁmﬁlﬁyg@?@ﬂ&&%omdolo{l 1-
0.01 M s added dropwise 5 eq of a solution of BBr3 in DCM (1 M).

W, o)
ali2ib Zé'zé’s éf’on W °§‘H P‘éﬁp}ﬁ/ RT for 30 min. Volatiles were removed in

vacuo. The crude was then purified by automated RP-MS- HPLC :
Step 1 (ﬁ&@%ﬂ@&%ﬂ*ﬁ%@vﬁ%’m%’ﬁ%% %5 %B%cﬂg%o% f §1 pgned 1-
mm. Mobile phase: MeCN/H20 buffered with 0.1 % T ractlons
ining the pure compound were combined and freeze dried to afford
A solutie (idlé Ichigoneblyh 4 yalb iexpbWaldihi@botadn M3, (X ) 1z 39316 HArbox ylate

{prepaégeﬁ 31 é%ﬁ}ﬁ‘é@ﬁe %%)ﬂﬂ%%r@&(f‘h@ﬁ%'?i?ﬁi %JQS %r%tgggﬁ Xl}\/ mgh lmerphohne-

_tetrahydroindoid/2 1- alf2 Sibenzodiazocine-1 -carboxylic acid 30 T

carbo)

N‘°x1d§d|h?1€rﬁ ofcdxr Py LT dpadif L ylsabéwé*a’isualrﬁ@e%\)il?OOZGM)ghr The clear
soluticagvat DR Aaradv2eaiwHiaShyaie 1ot dedian thile mixtuie shirked attRM,0 and

n lution of | eq of 1 a
e B S St e st porad
vac. t%lﬂqﬂbeﬁéfaeét%ﬁéquw ﬂé@@@W&ﬁhdF MPEEDIPEARAESVRIEED and the

mixture stirred at RT overnlght Volatiles were removed |n vacuo. The

A solution (0.05 M) of the foregoing compound in DCM was treated with EtsN (4 eq), and cooled to -50
°C. Triphosgene (0.4 eq) was added and the solution was allowed to warm to RT over 30 min. After 2 h
at RT, satd. NaHCO; was added and the solution extracted with EtOAc. The organic phase was washed
with H,0, brine, dried over Na,50, and evaporated i. vac. to leave title compound; MS (ES*) m/z 446
(M+H)*.

Step: 3 Methyl 14-cyclohexyl-6-hydroxy-5.6, 7,8—terrahvdroindo£qf 2, 1-all2]benzazocine-11-carboxylate
A solution (0.02 M) of the foregoing compound in acetone/MeQH (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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WO 2006/046030 PCT/GB2005/004127 -56 containing the pure
compound were combined and freeze dried to afford the title compound
wo agogovkite powder (51 %). 'H NMR (400 MHz, DMSO-d6+ TirAy:38069dd4127
1.14-1.1_16 (m, 1H), 1.29-1.32 (m, 3Ig|% 1.54-1.57 (m, 1H), 1.67-1.73 (m,
2H), 1.81-1.94 (m, 3H), 2.56-2.59 (m,"1H), 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, 1H), 4.01-4.05 (m, 1H), 4.12 (d,
solid wislfl@ret D /filthad 10 Dobdel) irhd3, 648 1ch IOk il cdibomnd fidads s, Ms s
iy 40%%? H), 7.30-7.35 (m, 114), 7.45 (dd, J 8.4, 5.6, IH), 7.57 (dd, J 9.6, 2.4,
‘ 3(d,J8.4,1H), 7.88 (d, J 8.4, 111), 8.14 (s, 1H); MS (ES') nzfz
533 (M+H) Example 45:
Step 4: L EYSNEWE Bolo - AIme ramInO ety ISl R B9 12912 1Berb D ocine- 11
, tetrahydromdolo[Z I-a][Z,5]benzodiazocine-1I-Carboxylic acid A solution of
carboxylelg of | Icarboxy-14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2, 1-

14-cyca3152x§]b@(rzpﬁm@mmﬁemm;tﬂﬂ \doreaceliatadpnaprred aﬁﬂaﬁ%m%m 1-carboxylate

Exam Ie 44 t lus ,some N DMF) (0.08
s e AR A B 2RO SR B hanetl gt QAL 1+
cyciOllmmwctlsxmﬁéﬂeﬁzeg@q@bﬁdam[&ﬂchlﬁémn%m@@niﬂe@h@meafoiﬁq%mB@ﬁa
t wﬁtm@mﬁmm@ seiudionof dimsiaviatine 4 Mg (5 mlw;'%s(m m), 182-

d and the mixture stirred at RT overngﬂt Volatiles were removed

2,18 (G PO B RS AT EAHCEy SO S P rBD GH. . 2 30365
(4H, mistatibnary(Jphase 4 ol SYNamatol e (44, 8)7 106 15X GO0 dyUrs.4), 7.86-7.88
(14, d!\ﬂ%q e@%kaﬁ?l Mc%gl E;S)"pz 31\% O 1 % TFA). Fractions containing

e pure compound were’com freeze dried to afford the title
compound as a white powder (16 %). 20 'H NMR (600 MHz, DMSO-d6+
No Exdiif1e 380 K) S 1.09-1.14 (m, 1H), 1.21-1.32 (m, 311), 1.54-1.56 (m, 1H),
1.66-1.72 (m, 2H), 1.81-1.91 (m, 3H), 2.53-2.56 (s, 1H), 2.80 (s, 614),
3.29 (dd, J 13.7, 10.4, 11-1), 3.37 (d, J 14.8, 1H), 3.43-3.47 (m, 21-1),
Exam@&H316a{anteyl-3- 8o (ddb- U4t Shal miperdyiv- 681 eretyil4E S, 18), 4.83

cetrah{«é%déo'i $2.4- %{éﬁLeZz‘ﬁﬁsgz(@n@l1%5'%31{?&@9@3 8.3, 5.5, 1H),7.72 (d,

J 8.4, 1H) [ 7.88(d, J 8.4 IH),8.15 (s, 11-1); MS (ES") m/z 528 (M+H)". 25
Example 46
Step 114teyclolexy/B-Jhihior. 2R, AylpfErbhdio-bAenainllibe 6.7 Grboxylic acid

Toa S(;rgg;g]m@ rindRlplaala.alRenzediagacing: s RiRamiS RSt SIeR odiazocine-11-

carboias SEHRaLh 25 HrAHbRE. Ty Esunla. 5-,5v6h, e N MR ctee sl ipise 5 o of
a solutafd b benzadiiaacines] Irnasbiaylade sT et RDTR R0 @80T Volatiles were removed in

th 4-cyclohexyl- Ior0567
racuo. n}([?ﬁ g gé?lgo‘alazo %EJH %uf(f/ a@[tee prepareié%}s@o{éscé%ea pha COI“?I"]%aterS
XTERB&BY@) NHENGO6 MY s @@%ﬁ]ﬂhﬁ@t@@%l&ﬁk@(@r@@m@dﬂ 1 % TFA).

Fractr&%%@é%@t“&%@@&@nﬂfﬁﬁﬁ%& oW BeF a2 008108, 28840 41 REMmpound as a
1.5 e%%f DIPEA and 1.5 eq of TBTU were added and the mixture

white %ngtﬁ Q‘PI%QP r@@ﬁf"@é%cﬁgﬁ"& were removed in vacua and the crude

was used in the next step without further purification; MS (ES’) m/z 518
*
Step 2.(%f(!_|y):lbhexyl—3 -fluoro-G-f{4-methvlpiperazin-1 -yllacervl]-5,6,7 8-tetrahvdroindolof2 1-

alf2 S1benzodiazocine-11-carboxylic acid

To a solution of 3 eq of (4-methylpiperazin-1-ylacetic acid in DCM (0.2 M), 4 eq of DIPEA and 2 eq of
HATU were added and the mixture stirred at RT for 1 h. Then a solution of 1 eq of 11-carboxy-14-
cyclohexyl-3-fluore-5,6,7, 8-tetrahydroindolo{Z,1-a]{2,5]benzodiazocin-6-tum trifluoroacetate in DMF
{0.06 M) and 1 eq of DIPEA was added and the mixture stirred at RT overnight. Volatiles were removed
in vacuo. The crude was then purified by automated RP-MS-HPLC (stationary phase: column Symmetry
prep. C18, 7 pm, 19 x 300 mm. Mobile phase: MeCN/H,O buffered with 0.1 % TFA). Fractions
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WO 2006/046030 PCT/CB2005/004127 -57 Step 2: methyl
14-evclohexyl 3-fluoro-6-(f(2R)-1-methylpyrrolidin-2-vi1imethvll-S 6 7 8-
wo wbahydreindolo(2 1-a/f2 51 benzodiazocine-]1-carboxylate pe-a&abaliote1127
of methyl
14-cyclohexyl-3-fluoro-6-(1-methyl- Dsr?rotyl) 5,6,7,8-tetrahydroindolo[2,1-a
1[2, 5 5]benzodiazocine-l 1-carboxylate in THE (0.02 M), 3 x 5 eq of BH3
contamr]f'dﬁe(b%%@*ﬁé@ﬁi@’wgﬁF))I‘Mﬁﬁ%d aplflecksegraeniialy Qv ﬁfe%@gé@gpgarﬂﬁaga white
n(:S)ig?lutlon was allowed to stir at RT and monitored until no starting
powdey fial was visible by RP-LC-MS. MeOH (0.02 M) and a 1.25 M solution
'H NMGf 4@ MHASOMS (024 YHAYese Kddem@arefuﬂxxandﬂha mixtureheated as4-1.57 (m,
flux.for olume qf th n was. reduce efor
Rl |2‘)h rﬁl‘ﬁé‘i’g NS 3 %I&\N i S%g o ?Egéé% 'BH), 3.46-3.49

Iutln wit dr anicp ase és was
(m, 4HN5IQ@:@% i@s%l&@@h%él %?11‘5@5 lﬁ@fdﬁé)bbkﬁdfﬂﬂekﬁ@véﬂlﬂézsw,f filidxddi), 4.73 (dd,

J 15.6,an6! 8, soive@t evarpratgdingasyao affordssha ditlescprapoyg. ﬂ‘ﬁ dd, J 9.6, 2.4,
rude was used in he next step without further gurlflcatlon (quant)
1H), 7?%1) Jr%%z ggﬂl@ﬁ 1 &fla ). 14 (5, THD; MS (BS) m/z 533 (M+H)"

14-cvclohexyl-3-fluoro-6- f/(2R) 1- methylpyrrolldln 2 vIImethyII -56

Examp?@at@tﬁr%gfﬂggﬁlgl f[ﬂ %ﬁ}ﬂ)&%%{n 0 roI| Carb >§>4|§ acid

éclohexy 3 Iuoro- - methyl)
tetrahygrglngi?g{r ﬁiﬂ&rﬁ?ﬂtﬂ‘&{?ﬁ“ﬁ]@%ﬁﬁ’éﬁﬁb%@me 11- carboxylate was

A solutibiasdlyeql én 1a-safbsioniaf igupngl-BIAGL S ls)x@-ae!v&hﬁmdlmomtﬁolutlon
al[2, 5]&%}%&9 :laljzsog Oéla_l 1&%?%@0% cetd etz%fgeaq:ed-r agedg olyt chlxt\l/\@xsar%t e 4 agt }% 8015CM {plus

€ SO vent was evapora vacua. e crude wa

some di3pptdtnaitanR PIIS (p. Q&N@mﬂ@w phasudonad]lirh m@frﬁm@wprmsuzfonyi
chlorideISDN, (QSMQQ]m M obie Nhas e MealHAR: Duffeted vithi & 1£/Pwhmh time a

tlons ure compo nd were combined and
slatof g R AASKI L i EONBOON LRSS ST BB L2 by
Volatiipg\WR (400> M iz @MSOFUG crufi¢-iaGB6 IKYyrdigdli: 112 d AN $- BRI Idationary
phase: é@ug)h%)gmgxgté (?n?e r@EISUT 4%&?“)&%}14@%?% g %Zse%%@t@% but%ere(fw;th 0.1
o THAY dfeslgns AN pYe &hesuaef@r(wp@i waremgbms@s 0l frEepy drizd sp afforghthe title
compohlr&j a?ﬂﬁhﬁeﬁib(merlﬁ)a %$6-7.68 (m, 1H), 7.72 (d, J 8.4, IH), 7.88 (d, J 8.4,

4 Cy exylf%-(#/l E@%{g %zgc\ﬁglkl)lfég@t%%g!g',g{g-‘?&ﬁé{h;?@o%%?oﬁ (m,

15, 1.9641. a:}(@wbanxzamséémesm @éﬂabigrlde &l B80StepHD; Mrikstigyd, J 13.7, 104, 1H),
3.37 (dl4r ey 2o xyla3.lupra: 6@ H-491ids %‘é’ﬂé}cﬁfdé'tﬁﬁ@ﬂﬂfaiwdfﬁ InglQIofg! y 14,8, 1ey,

al[2. 5/benzodiazaocine-ll-carboxklate To a solution of 1 eq
483 Windy gf‘144wcﬁ*ah’é~;%§r73“ﬂ&B’r&%)e”?‘%iﬁetr%dﬁo‘inaHPo[’z'f%id J 8.4, 1H), 7.88(d, /8.4
1H), 8.4} 25| BeM8 dRFooir-bRg dMbertylate (prepared as described in Example
18, Step 5) in DCM (0.06 M), 35 1.1 eq of imidazo-1-yl acetic acid in DCM
é .05 M), 3 eq of DIPEA and 1.5 eq of TBTU were added and the mixture
Exampig el FWE%@HF%M[@‘W&‘@%WQ1iﬁ!Va2:wH=aﬁéhtﬁéérau@e

tetrah JAMSHRIOVAS-HFSR MhedRaBsskinte PIVIIRWL AUARR purification; MS (ES)
m/z 515 (M+H)".

Step I: methyl 14-cyclohexyl-3-fluoro-6-( I-methyl-D-prolyl)-5.6. 7. 8-tetrahydroindolof 2 1-al[2,

Sibenzodiazocine-11-carboxylate '

To a solution of 1 eq of methyl-14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo{2,1-
a}[2,51benzodiazocin-11-carboxylate (prepared as described in Example 18, Step 5 ) in DCM (0.06 M),
1.5 eq of 1-methyl-D-proline (prepared according to literature precedent J. Org. Chem. 2003, 68, 2652) in
DCM (0.2 M), 1.5 eq of DIPEA and 1.5 eq of TBTU were added and the mixture stirred at RT overnight.
Volatiles were removed in vacuo and the crude was used in the next step without further purification; MS
(ES*y m/z 518 (M+H)™.
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WO 2006/046030 PCT/GB2005/004127 -58 Step 2 14-cvclohexvl-3-
uoro-6-(IH-imidazol-I-yl acetyl)-5,6 7 8-tetrahydroindolol2 1- a112

- woPideniadinzoclne-ll-carboxylic acid Methyl 14-cyclohexyt-3-flpofa@idos/ 004127

H-inidazol-1-ylacetyl)-5,6,7,8-tetrahydrajndolo[2,1-a][2, 5
5]benzodiazocine-11-carboxylate was dissolved in a solution of dioxane:
H20 (1:1) (0.1 M) and to that solution aqueous KOH (3 eq, 5 N)-were
added. The solution was stirred at 60 C for 3 h. The solvent was

) Hagsi KHET2D) fered |th 0.1 %TFA)
To HE%;% ﬁ@ﬂ;tﬁlel mm@aﬁ@m@mwmm%@vggg}gzm@ %Z%I{I(M%{?d{i&%olou 1-a){2.
e RO GG R S001 R & LML 16 5 05 2605 G o O e

addedl @@@r@@l(quﬂi) pﬁ_n@@d_lf F8 (b2 sh)julis B0~ 2 OB (e diid 1ti2 ARP D3 (Mnitored until no
startih matemiAr A0 (IW2EDRB-7L48, 1iL6: (d0Pm) e 4 i“}sﬂ- ﬁ;’?b EPHCI in MeOH

4.78 (dd, J 15.6, 4.0, ng 5.06-5.14 (m, 2H), 5.36 (d, J
@ 247“%%“*?%8%‘1 c1gfutly padhs rirturgyatec f(%ﬂ%fpr? *zz ?ﬁe Jsh@nqpf)the solution was
redude® 2n(ehcd BHBfckblfilBRg ¢8RO BEE (G gditi) pHoeMSs (RhemiaRQduecus NaHCO,

I &M ) bﬁ%@%&?&? 18i
s 14-cyc ohexyt 6 eN I\ill%?%%q[ﬁ; IN OS ,g}"?rgdte{lraﬁ\e& P(%Yﬁatoffofﬁofamd in vacuo to afford

the ‘éﬁ?%é%dTﬁ%@Eﬁﬁ% V- é@ﬂo@xbﬁ@%ﬂezmst@ptfummmﬁcauon (quant); MS (ES")
m/z SxeyRlongxvl-1-(1

3-dioxolan-2-ylmethyl)-2-f2- I(hydroxwmlno)methyllphenyl) -IH-indole-

6- carboxylate To a solutlon of methyl methyl

a,,g@ﬁ@ﬁmmgmﬁpg%n@gggogous fashlon to Example 4, Step 2 usmg

EtOH (0.05 M), dded
T mépwo%ﬁfugw@ﬁ%%mwom :

a]{2,yblrorsidlericter¢2N1:cAatBoryftcThes kissolied inassshitied itdRXder 20 1ef0yen.1 M) and to
that {b&cRIQGLYAS H@ﬁ”ﬁ%q I8 NRGHO. ARG e RIS PRITURNES a?%&"‘%‘%“ or 3 h The solvent

EtOAc and water. T ueous fraction was extracted a second time with

was PRENAHE HHE“CorBir %Ffj‘éﬁ‘?ég Dysdsa axwttowatet BRdMPaH bffaationary phase:
coluipefymnieeingrelriet HVRLNa2I0H) filtered,and ;ﬂﬁ@@@m@tﬁﬁm M@t%i@dt%th 0.1 % TRA).

Fracﬁéﬁ%rgoﬁtﬁ ttlélet Ofr% 9 éjoré?ﬂ@ﬁd @Tﬁ: comgme dz freeze(cl\r/l cﬁ t)o a%grg tﬁe title compound as a

methyl 2-(2-famihomet
whitg. BogsIdH 8- 1-(1.3-dioxolan-2-vimethyl)-1 H-indole-6- carbox>late

'‘H Nﬁmmmm DNQ@@Q@PA%BM@?W@@Q 86 @SHEY IRACOUTHAY Nes.1.57 (m,
£, B P G B By R B I A AR OT A DR 353374
wmmm@mammm 185ninIAGQAIY@.6F (). IPhe73ernspar e, hes-7.50 (m, LE,
I iQNy¥es S r 50 ps S eac .
7-6655?%2@5%% I L Bl B e e o iy
N2 through a plug of WO 20061046030 PCT/GB2005/004127

Example 47:; 14-cyclohexyl-3-fluoro-6-(1LH-imidazol-1-ylacetyl)-5,6,7,8-tetrahydroindeio{2,1-

a][2,5]benzodiazocine-11-carboxylic acid

Step 1. methyl 14-cyclohexyl-3-fluore-6-(1 H-imidazol-I -viacetyl )-5.6.7.8-tetrahvdroindolof2. 1-a}i2.

J1benzodiazocine-11-carboxvlate

To a solution of 1 eq of methyl-14-cyclohexyl-3-flucro-5,6,7,8-tetrahydroindolof2, 1 -
a][2,5]benzodiazocin-11-carboxylate (prepared as described in Example I8, Step 5 ) in DCM (0.06 M),
1.1 eq of imidazo-1-yl acetic acid in DCM (0.05 M), 3 eq of DIPEA and 1.5 eq of TBTU were added and
the mixture stirred at RT ovemight. Volatiles were removed in vacue and the crude material was used in

the next step without further purification; MS (ES*) m/z 515 (M+H)*.
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-59 celite, washing well with AcOH, and the filtered solution concentrated
in vacuo to afford the title compound (100 %); MS (ES') m/z 449 (M+H)".

WO BH8G46030 PCT/GB2005/004127.
meth~14-cyclohexyl-5678- tetrahydrog lolol2.1-a1(2,S]benzodiazocine-ll-ca
rboxylate 5 3M aqueous HCI (16 eq) was added to a solution of methyl
2-[2-(aminomethyl)phenyl]-3-cyclohexyl-I-

(1,3- dloxolan 2- ylmethyl) 1H mdole 6-carboxylate in THE (O. 03 M). The

Step 2: ? - o s £ 3 §I}owed

to EtOAC

Methyl PV %yciﬂ?&%@%&%@%ﬁrﬁ@%ﬁﬁﬂﬁﬁ%ﬁm \@&UC@&@J@MB&%W@@Q

intermediate as a étellow oil. This aqil Wa? 10 taken up | iat e

SibenzofhaRPte LD S HE B ST LGS BRI o A G and o ha
solution&@ﬂﬁhoﬁftﬁbﬁm réaQ Sfon 2midd da ChiBldBt{dn3wes kiivasl addetdndthe The sotvent

n stirred for a_further
e e
column SYuterstSymwersrypssined WWith trnk? Xt apeindotiie alove A2 8L hindred with 0.1

% TFA?W&%@M@@%%‘\& GHO JRiiflealRR: RYHBRR LA MB O RO SRR e titte
(2.5 % McOH/0.5 % Et3N/CH2CI2) gave the title 15 compound as a pale

compoupd s, i ¥BHRRAEISE S ES") rn/z 389 (M+H)' Step 4: meth ly
1} NMH 4408 clirhe DS, mmmethwtglﬁayl)}s BSAB:tETRMAIFAiAd 6hol2H); 1.50-1.53 (m,
11y, 1. &4 r& e%(o?%g% éﬁ‘%bﬂ?ée tlﬁ%ﬁé”?ﬁi‘@f%%% ubin %“ﬁi?@é"ﬁslse 10.0,

ashio ampl compound was obtained as a
1H), 4. Mafel JéMohHdi Ha?%ﬂ&kér#% Pl ﬁﬁ%%@ﬂﬁ%ﬁﬁoﬁ%%ﬁﬂt@ﬁvgﬁm §3 -7.38 (m,
1H), 7. c(ESémél 41h 1MarH) 1191en72:(d 4r ey o b B AN/ -elimet /g lye S 680 (s, 11);

MS (B %HJY%L(X) lol2 1-a112.51benzodiazocine-I1- carbox lic acid
( %D)r ¢e cafried out in analogous fashion to Example 18, Step 7.

Purification was by RP-HPLC 25 (stationary phase: column Waters

Examptt YBRAAR [ﬁgzxyﬁi - qifReth P12tk 08- W,MQ@%PM%QMQQN/ H20

buffered with % TFA). Fractions containing the pure compound were

ali2, S]Wﬁéﬁcﬁ‘r‘?ourfé‘é'?g’ﬁnéé‘ﬁ‘g afford the TFA salt of the title compound as
a white powder (27 % over steps 4 and 5). 'H NMR (400 MHz, d6-DMSO

1493 kb B

—Cg—r@b“—%'ﬁ (s, 6H) 3 30 3. 39 30 (m, 2H obscured by H20), 3 58- 3 64 (m
To a sohitpnDORe PorEhyiH) c volohe(th1 A l5:Bdlbkljl,atﬂaa@(ﬁiedaﬂl&g(zlfd)myiphenyi) -1H-indole-

76(m, . 1H), 5 19 %’ A
6~carb0ﬂbgle‘7(;}rf69ré7dll?mnajﬁﬁf5 :;élélﬁo kY m %tﬁ_ 72%@‘ é“? 2- fb%%p%@nérgmromc acid) in
EtOH (9145, MISHESAtHE 4B %u%fﬂ@% carbonate (2M 1.3 eq) followed by

hydrox}Amkife! ﬂhﬁzsmhﬁr[&émethﬂk bdypyazekdi) vaibyia, & kB tateah ydroiade BOH was

[2,1- 35 a%é%]be od |azocm ll-carb };J aciq WO 2 6/046030
{ﬂduce%éw&ﬁfﬁ lﬁgﬁ gbit me'gﬁ< 11§ cygcrv%exy Ao Vi) fraction was
extractiny/b Helpyrhtrok 449h m@mm&m 8%@3{:@@@;1@@@@1}@ with water and then brine before
being dried over Na,SOy, filtered and concentrated in vacuo to afford the title compound (95 %); MS

(ES") m/z 463 (M+H)".

Step 2: methyl 2-[2-(aminomethyliphenvi]-3 acvcieheval {13 -dioxolan—z ~yimethyl)-1H-indale-6-

carboxylate

Platinum (IV) oxide (20 mol %) was added as a slurry in AcOH under Nj to a solution of methyl 3-
cyclohexyl-1-(1,3-dioxolan-2~ylmethyl)-2-{ 2-{(hydroxyimino)methyllphenyl }-1H-indole-6-carboxylate
in AcOH (0.07 M). The atmosphere 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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all2 51benzodiazocine-Il-carboxylate To a solution of methyl
14-cyclohexyl-5,6,7,8-tetrahydroindolo[2, |-a][2,51-benzodiazocine-| |-
wo nadykate (prepared as described in Example 48, Step 3) icile@kd$u06: 27
M), 1-methyl-IH-pyrazole-4- 5 carbald@yde (3 eq) was added and the pH
adjusted to pH 4 with acetic acid. The Solution was stirred at RT for 30
mins before addition of NaBH3CN (1.5 eq). The reaction was stirred at RT
celite, (s diDQireasbiar namaﬁ(;aﬂea%bedwii;ﬂ csatwd aiaedaqueauﬁcd;\aﬁrbfadca& txrt]le
e combined organics were washed wit
Compoﬁrge?éérlegd%gggéﬂ??ﬁg)gid gﬁd concentrated in vacuo to give the title
compound as a viscous oil (quantitative); MS (ES') miz 483 (M+H)' 10

Step 3. %@t‘lxﬁte{%;cg%'lﬁl%@f\@'@d@r z%sz@@'/ﬂﬂb%mxﬂoéne 11-carboxylate

roindolo|2 1- all2,5Ibenzodiazocine-ll-carboxylic acid BBr3

3M ath%aHfMlé&ﬁ).we 19) 4,5 LRI Y S%WH“SPW%WVPhenyl}‘3{YCk’hexyl I-

(1,3-diddobyichotiaxhyb)y[(H-inaiheb-drboxylate in THF (0.03 M). The reaction was heated with
6,784 droin e

s B B e e A Gt o Paog 0 o

extracipgiiyo Fifa Alatieesivaree iembinsd feoaics & cThwaehed & \akathe Risriflaed over

NagsdQ.yﬁlﬂE@ﬁH RRrERLG(statin maw?]nb ase;&@w%mgg\lgﬁme&é&& E%ngi?t%p oft18his oil was
um a 9
ke A AT oS DRI e AL i a0
After soraffplel ﬂ%mde\bﬁﬁibﬂmﬁdhslhmhﬁ@pdmdehm@cﬂ%spem fovefumhyr 1 h. The
reactm%t@ga{uém:lwm {488NM Kz, P Msl@a'ﬁ@da A0 e ddal éé)(nThl@%mbmed
1.23-1.36 (m, 2H), 1.52-1,54 (m, 20 1H) 16617{%%&2&? 182-184 (m,
organi yiRARWEIgA ped b S egdre heimg drisdaver éreg apd concptfated in
vacuo 3Pk Bc88ofsh Bfth e Buis) GDmatdSapI i 74 My OHER 4786 {MCHIEDL) gave the title
compo ) 1o87 1, IH), 7,92-7.95 (m,
G AR 1)
14 cyclohexyl -6- (2 [methyl(pyrldln -3-ylmethyl)amino]ethyl}-5,6,7,8 25

e IA00 tﬁmzl_a;-teﬂﬂbm ‘2& ep 1:

S 95‘(}’ I- !
1 83%:8 SV afdlmethoxyeth 6 (methoxvcarbonyl) IH- |ndoI 2

Procedu\yﬂ 5%@|ww§|ﬁ§ﬂggpés§a§mﬁlwm Step 6. The title compound was obtained as a
pale yaiemueuyﬂd%adim@ihm@eiwﬁ%&%fqmum&mwﬁMH @IsOle 673 QM-+ H)".
carboxylate (prepared as described in Example 20, Step 2) in DCE (0.09
M), tert- butyI glycmate hydrochlorlde salt (1 5 eq)was added foIIowed by
_5 b ) A D A . Xr a b G

carbokSRCHAR Was quenched W|th aqueous NaHC03 and extracted with EtOAc

me{)ﬁfzg@%g%ggr}é?%‘] d or %nlc s{;:e |th i rlnen ‘d.rgse

Xamy s ELPLC
SRt ated ] r?vacuo glve fié Eémpotin
(szatxoa&aphsmuslmﬁr(df{mmnmm Sz Y 0TI856 M) 186 iWO Mobile phase:

Me(‘l\%plo(g/ Q%Qép v&P &6/ ﬁﬁ%@g‘i/ qgﬁét?u ns c%?lta%‘ﬁ% &e Er@é!m ound were combined and

2ltert-b utoxy-2-oxoethyl)-14-cyclohexyl-S -terrahydromdo o(2 1-
freeze&yg@%%%fgé, ﬁ@&@félgrggg(y%{f@ouﬂd asa whxte powder (27 % over steps 4 and 5).

'H NMR (400 MHz, d6-DMSO + TFA, 300 K) § 1.10-1.12 (m, LH), 1.24-1.36 (m, 2H), 1.51-1.54 (m,
1H), 1.66-1.72 (m, 2H), 1.82-1.84 (m, 1FD, 1.92-1.97 (m, 3H), 2.54-2.59 (m, 1H), 2.77 (s, 6H), 3.30-3.39
(m, 2H obscured by H;0), 3.58-3.64 (m, 1H), 3.92-3.95 (m, 1H), 4.11 (d, J 15.9, 1H), 4.35 (d, J 15.9,
1H), 4.714.76 (m, 1H), 5.19 (d, J 14.1, LH), 7.39-7.42 (m, 1H), 7.48-7.53 (m, 25, 7.71-7.74 (m, 1H),
7.82-7.84 (m, 1H), 7.92 (d, J 8.6, 110), 8.2 (s, 1H); MS (ES*) m/z 460 (M+H)*

Example 49: 14-cyclohexyl-6-[(1-methyl-1H-pyrazol-4-yl)methyl]}-5,6,7,8-tetrabydroindolo{2,1-

a]f2,5]benzodiazocine-11-carbexylic acid



10

i5

20

25

30

35

Dimethoxy acetal deprotection and ring closure to the cyclic amine was
performed in directly analogous fashion to previous examples (eg,

wo BEcammples?0, Step 4) to give the title compound; MS (ES') m/269&;82005/004127-
(M+H)'. Step 3: [14-cyclohexyl-]I- (mett%%xycarbon ly)-7 8-dihydroindolol2
1-al(2 5/benzodiazocin-6(5H)- yllacetic acid To a solution of methyl
6-(2-tert-butoxy-2-oxoethyl)-14-cyclohexyl-5,6,7,8-tetrahydroindolo[2,1 10

Step 19 esRlbenzodinzoging A haarhoxyiataisa Vdnminiue DCMIAMME QR 2.1
ﬂas agded a Iarge eicess(> 100 eq) of TFA and the solution heated for 4

alf2.5 RoSHE & e then removed in vacuo and the crude

To a sphoductiweashvisetdyritie nyd:5t G Tep rarithydtdndblef hiaf2didrphdSi{EEe-11-

carbo ﬁe%éé%edqg de‘?mé 1&@% le 48, Step 3) & m MeOH 006 M), 1-meth l 1H— pyrazole-4-
clohexyl-6-12- !meth vridin- 3 vimethyl amlno -2-oxoethyl!-

Carbahftw frehttirside ?Ldég? & 8lifeM %A?Weﬁe”fﬁtf aoé‘éla‘ﬁdﬁs stirred at
RT o030 mins before addition of NaBH;CN (1.5 eq). The reaction was stirred at RT for 16 h. The

14 c clohexyl-lI- methox carbon ihydroind
et A e R LS B BIBEIOHE e combinea
Organilsmﬂlﬁmdhzd%d; b diesth (N $iridid 1S ol sk hemeantisied e readde dianthe title

comp&ﬁ@d%%t%%dﬂ%x15&{15%@1&\4%5"9&‘3 at A he-salfign was portioned
between DCM and brine. The aqueous phase was re-extracted with DCM

(tW|ce) and the 20 comblned organlcs then dned over NaZSOn flltered

A Esa)e;ﬁ‘/z 551 (M+H) Step 5. methyl |

-0- yridin-3-ylmethvl)aminolethyl/-5678-tetrahydr
BBrs @ﬁﬂo’ld@@ a@z@a}p‘éﬂﬁf&gﬁﬁaﬁehfiOeafbpﬁgh&téw‘a*eha%nﬁanwhﬂ 1H-

pyrazdheéthijinethyl]-5,6,7 8-tetrahydromdoio[2 1-a){2.5]benzodiazocine- 1l—carboxylate in CH,Cl, (0.06

My, :mcfIr th%gugpure ng iziza]{_@? t{He %hgl\%? Q%IQ'QQJ 0\9 %05 %)((Jgggdl\% nde was then

tetr roin nzod|a200| -carboxylate |n

-~ purifighpy. meﬂzlsf’(%’léa (aNprag|pties: motlnm)‘%ﬂatgraaa‘étﬁ%e%@ﬂénwas 19 x150 mm.

Mobi lettmed: QMeONaRbRTrdRanolutinrues caieiully cauemﬁtgadéoyuaﬁéﬂﬂsound were
Zd I\‘IilfﬂrCI in,MeOH le ffervescence ub&dgﬁie TQ,? the v [?tlle

and frgege %‘1 (0 & 1e fitle co oun erina 1e?d‘?é oyer two steps).
iven  off By boiling & mixture 0 yness. The criide residué was

'H NMRaéfl) MihdeXOsiep THIS @E@Bﬁ}ﬁ/t 13053“((1MH‘H)) 18tep B (m, 2H), 1.52-1.54 (m,
1H), LésSY$HRe%en01(% L methy(pyridin 3 vimathylyanine &qt(ﬁxeﬁ'ﬁﬁias 338 (n, 1H),

8-tetrahydroindolo/2 1- a112. 51benzod|azocme 1i-carboxylic acid To
3.58 %aﬁ.l(ﬁﬁ'r%? r?ré?hgﬂ’ 3H) 4.43 (5, 2H), 4.49-4.52 (m, 1H), 4.82-4.86(m, 1H), 7.47 7 31 {m, 2H),

combtéxr

7.64-167ayc|BHBXY 62/ Bnethyl myacing 3-(hixhyg) aerin aler m-&:817 B389 (M+H)*
tetrahydroindolo[2,1-a](2,5]benzodiazocine-11-carboxylate in a mixture of
MeOH:THF (4:1; 0.05 M), 10 eq of 1 N NaOH were added. The solution
ExanwéesﬁeMdpwetd@dmethﬁ&w&me%ml@tﬁpamteﬁlm}ﬁeﬁz’bﬁ and
tetrafyiGIHAS VRS- IR pleribiad Ly astamateddsar RitaHPLC (stationary
phase: column Waters WO 2006/046030 PCT/GB2005/004127 -62
XTERRA prep C18 5 um, 19 x 100 mm. Moblle phase MCCN/HZO

y”be;;gmm}gg@nd freeze dried to afford the t|tIe compound in 10 % y|eId

(three steps?
To a solution of methyl 3-cyclohexyl-1-(2,2-dimethoxyethyl)-2-(2-formylphenyl)-1H -indole-6-

carboxylate (prepared as described in Example 20, Step 2) in DCE (0.09 M), teit-butyl glycinate -
hydrochloride sait (1.5 eq)was added followed by NaBH(GAc); (3 eq). The solution was stirred at RT for
2 days. The reaction was quenched with agueons NaHCO; and extracted with EtOAc (x2). The

combined organic phases were washed with brine, dried (Na,SQ,), filtered and concentrated in vacuo to

give the title compound as a viscous oil .(quanti(ative); MS (ES*) mv/z 565 (M+HD)"
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'H NMR (400 MHz, DMSO-d6+ TFA, 300 K) 6 1.10-1.20 (m, 11-1),

1.25-1.40 (m, 21-1), 1.50-1.60 (m, 5 IH), 1.60-1.70 (m, 2H), 1.80-1.90 (m,
wObe848965@.05 (m, 3H), 2.60-2.65 (m, IH), 2.67 (s, 3H), 3.40-3&hcmndthiizy

3.60-3.82 (m, 5H), 4.41 (s, 2H), 4.444.50 (m, 1H), 4.804.90 (m, IH),

7.45-7.55 (m, 11-1), 7.60- 7.70 (m, 2H8}7.74 (d, J 8.4, IH), 7.79-7.85 (m,

1H), 793(d J 8.4, 1H), 795800(m 1H), 819(5 IH), 840850(m

4] diazocino[1,8-a)indole-10- carboxyllc acid Step

Dmt@ewi &égra@amsawg@mm T Y TR TP AT ——

indole 6 carboxylate Tq a solution of methyl

fashion 0 BN SRR BB oty L. ) S FgnecBnga S G 503

- (M+H]S (prepared as described in Example 1, Step 1) in dioxane (0.04 M) was

added Na2CO3 (5 eq, 2 M aqueous solution), 3-formylfuran-2-boronic
3a0|d (1.4 eq) and h|s tnphenylphosphlne)aIIadlum(II) dlchlonde (O 2 eq)

ti the ted f th
Toa qo% lOH m@tlg ?g— -teﬂ%zﬁ?o%& IQ %&%ﬁal‘gl —Cﬂ’C ?gn é%réa 6 f}Jé e?rg%)fgéofﬂ?fﬂgp’l“

gain; the feaction was W addaition
al[2, 5@@@?}'!@?@@!@@ #m@wbiﬂﬁerihbanﬂgr@%mf%ﬂﬁ Mingashddehetiope excess (>

100 Y38 AHRWRCHIO CARIJR R dilired and tee MR ileE WilBEIQAG TN  acus and
the Cnﬁ{?amc phase was washed with H20 and dried (Na2SQ4) befor e bein

TR BOREL AT R RS A @Y AS R bty 447 M+t
chromatography (10 - 20 % EtOACc/PE) to afford the title compound as an
Step WAL MBAE) VZ ARG MM AP MEND i) 3160, 2 PEYWY 5.
1-(2- tent butox 2 oxoethyl) -3- cycTohexyI -2-13-(1(2-(dimethylamino)ethyll
tetrahydroindalo 4 FHUTE-6 eB8Ryafe To a solution of methyl

Toa sibh@aeteaf Mom&aym:%&mbhmb&{&ﬂwmh&fuw!l)ra];ti-mdoleoﬁmzoc;m
ssISATRsYItE in Stlﬁ é&éH%%gﬁDg% Sf%ﬂ%aw Ekyie&*ﬁﬁagri d'a”mememyl -

were added and the p uste topH 6 W|t etlc acid. 1he solu
Pyridigrdsy b HA aRIRET Ve fdﬁ%'e@fﬂﬁéhﬁéﬂ‘?@‘%ﬁéé ﬁtva%émnrwbw lﬁ%e'l‘ée Zolution was
pomofealdetezwamakaﬂwm W@h‘hﬁ@c@ﬂlﬁ@s@\% M-saldtion wiid 180Mf(twice) and the
cornbme r%%lélsmgxqedrafgdd ov r §Be t[ﬂl)(t g gttlzrorgcdnat f-i[ for ].'cgoh '1];’1 cny as used in the
reaction was quenche d with satdra e a ueous $3Kd extracted”
next S(Pﬁlwéywttﬁ@t@l\@’lﬁqﬁe%omlﬁﬁ‘éi brgaﬁé PHatBS were washed with brine
before belng dried over Na2804 flltered and concentrated in vacuo to
t): MS (ES), m/ ?%8(, f)
YRAIAG [eRVLL2.8. /16 Te rahydroindolof2;1-

; vlamlno)ethyll 6-0x0 4,5.67- tetrahydrofuro

oa 0 ' [1)9] A - R
: sn%hyﬁ.Jfﬂ*@#ﬁ&?@f&%ﬁ%ﬂ;%%%n@%@ Bl 3073

teteahy P NS PRl 8 AP TR R1ess 0 eq, 2
soluti@H2 CHRIMAO{ded) [0uDdbM)onamastited dvekkiph(30FT)) TAltesid@oh Ras carefully

quenc%&%?raggr?gqlQ%Wﬁwgmge&tﬁ‘gﬁgrgeggém% §bsﬁic%P 'Phen%e V&Q’ﬁ'& Qx}cere driven

off by boiling the mixture to dryness. The crude residue was used directly in the next step; MS (ES*) m/z
S3T(M+H)".

Step 6: 14-cvclohexyl-6-(2-[methyl{ pyridin-3-vimethyllaminoe Jethvl]-5,6,7 8-tetrahydroindolof 2.1

alfz25s ]benzodiazocine—l 1-carboxylic acid

To a solution of methyl 14-cyclohexyl-6-{ 2-[methyl(pyridin-3-yImethy!)aminolethyl}-5,6,7,8-
tetrahydroindolof2,1-a}{2,5)benzodiazocine-11-carboxylate in a mixture of MeOH:THF (4:1;0.05 M), 10
eq of 1 N NaOH were added. The solution was heated at 60 °C for 3 h. The volatiles were evaporated in

vacuo and the crude was then purified by automated prep RP-HPLC (stationary phase: column Waters
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the reaction mixture showed complete removal of the "Butyl ester. The

volatiles were removed in vacuo adding Et20 to aid evaporation of
wdesidakddnA. The residue was taken up in CH2C12 to give a 08M»o0s/004127.

solution. 3.5 eq of iPr2NEt and 3.5 eq of HATU were added and the

mixture stirred at RT for 16 h. The readtibn was quenched with saturated

agueous NaHCO3 and extracted (twice) with EtOAc. The 10 combined

nic es werg, washed with HCI (1IN); agueous NaHCO3 and brine
xR IR At Y SR IO iePher e M LRk AER D) 15 1o

Fractigivectneaiitlescdmpue nehasadiscousotifgiant) fvtge (E&SI ) #6éMd-Dompound in
10 %HER @[MQ@;@HS;B-cyCIohexvl-5-[2-(dimethvlamino )ethyl /-4.5.6

.. [-tetrah drofuﬁ' 2' 15 :6.7111 4ldiazocinoll 8-alindole-10-carboxylate

H NM&&QQE&H% Syt TFA, 300 K) & 1.10-1.20 (m, 1H), 1.25-1.40 (m, 2H), 1.50-1.60 (m,

1H), L3ecydiohexylh-2idimethylaminaes iyl Gioxay%s6.7 deHa I ,@.%Jf% 3H), 3.40-3.55
(m 3%5@%@{&9gﬁct%no}[_]ﬁSéﬁlilndole-lo-carboxylate in THE (0.0 ‘%()1 0 eq ,
"0 ML WMsof ity TiF) Hete Aitet Hnd thé it s ab Stifrstiay 11D, 7.60-
770 % 30027 4 Tthe! Sctutidh Wl TCaT ¢hul i DUes@ed By, aBling - 260NEHEHIN. 16 (s, 1H),
g 40-MeaQR until gfégry ] RS , Qlafi riven off by
bgﬁg 23%%.%i%%%%%@ﬁ?i@ﬁ@%??ﬁi ue%a@?%ég'directly in
the next step; MS (ES') n/z 450 (M+H)'. Step 5:

Exand@ecylaRexyeldhdRy(dimetdmamitmeiyiing b L5 G retrahvdrofurol3 2:6,

1QZOC) = a | indole-10-carbpxylic acid Tg a sqlution of methyl

U A B G e AR Roturo[3. 26,71

25 [1,4]diazocino[1,8-a]indole-10-carboxylate in McOH (0.07 M), 15 eq IN
Step Naywasaddadokhe «%QBJHQD-W@%@HE@H@BZQI%;QQ -@ul;'vﬂ: hg: —gﬁmy-%carboxvlare

Toa \S_II_\@J%%%IO frlgeqhtgci nlglrgmvgl_qr‘__u 12—|C|. %nd th_ solvent was evaporated in vacuo

& crude was then BUrtica 8y pres '9|’5ﬁ5ﬂt¥12753[§t¥81r?5?§f%H%@?d@éﬂtﬁﬁﬁ.”bm‘y]ate
{prepyiaskay SosTEREIA lﬁgp@mlmgm hiFm Q@M%WW@M!@MB@&&, (5 eq, 2 M aqueous
solutMOCNISRQ faufferadwith Qi Mo4TEMnk @&%nﬁ%@%ﬂ%ﬁ%ﬁ%&(ﬂ& dichloride (0.2

gpm ound were combined and freeze dried to afford the title'’compoun

Q) asea‘%%‘{/r\/enw%hﬁ%'ﬁ%aéﬁﬁ'ﬁ‘ SRR RIPSVEr NG RaBE fha heahrres ot Kadignd the reaction
coolel) MISIQLAS IPFAIGO0NIOS B1ixB3r 1.87 dhbpdihl) adid5TheB@ddnion t)s d&htSted for a
@b @ Hhid 2 309 A3 A R D205 eq
. 2 e 2 (#%ﬁl%fégns%%%ﬁ#%‘gﬁ 3%5.4,4%3 ° 9.%9"’%8?5%.@1? eqof
boron 4°i9. obfre; haging ooy &irten R rant: 8 mitstimnerasaliayedscreahipRTstltered and the
filragSlidyelohithie642: (Timethylarpine) eily féreuarfiTiBO dal@aessd:ind ore being
e o g S AR SRR 0 20
Et0A/PB)gpsitferdtls tisrrinmponmitan Merl bBhTA)- MS SBSD 14 16 fednbiX 48RIVI+ Na)*.

2-

Toa§@u-J ‘ BORRBERRARO id (%] 23 torfnyt-2- -1H-indole-
Omi ture é%eg@%T for 2 h%@éﬁ%@gg#ﬂ%@%? ?gc%‘%gairﬁ %i)em dole-6-.

PofuL =B AL O oty lsHuse- vt nmissetewisddesiantshe pH adjusted

to prame thencbikineid. The solution was stirred at RT for 1 h before being concentrated in vacuo. The

carb

residue was taken up in MeOH to give 4 0.08 M solution. 1.5 eq of NaBH,CN were added and the
mixture stirred at RT for 16 h. The reaction was quenched with saturated aqueous NaHCO, and extracted
(twice) with EtOAc. The combined organic phases were washed with brine before being dried over

NaySQy, filtered and concentrated in vacuo to give the title compound as a viscous oil (quant); MS (ES)
m/z 538 (M+H)",
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before being dried (Na2S04), filtered and the solvent evaporated in

vacuo. The title compound was used crude in the next step; MS (ES') m/z
w0408 Meoky)’, m/z 410 (M+H)'. 10 Step 2: methyl PCT/GB2005/004127

2-bromo-3-cyclohexyl-I-(3-methoxy-3-oxopropvll-IH-indole-6-carboxylate

1.6 eq of (Trimethylsilyl)diazomethané®{2 M solution in hexanes) was

added dropwise to a solution of 3-

|¢ acid in
for 1
#as quenched with acetic acid and

Toa st;lmbmﬂ %luﬁm(W&:ﬁtﬁﬁﬂﬁ@%@i@&h@l}la@@ioﬁﬂ@pmq wasiRdEttied by

15 ch oma ( rtridge ,Si40 P
amino c% (]attﬁlen?lst ?{)I r%] rd}n% 626? arlbcgc Eate %%?E%Qﬁa fé)%& M) was added
TFA (@Ued))' Atz IAﬁzﬂa(fwzt-EHy 8($¢gpf31;‘1fﬂem54 addcd After afurther 8 h, RP-HPLC analysis of
the reENEIONENY ks{RdQpmYylAb @avaLn@fm@tﬁ%weﬁepxqaé%wmm%ém in vacuo

carboxylate To a solution of methy

adding B3 r'ﬁd“§ PRI R ’(%“f‘h‘é‘tﬁgfy ARG B SRR 008 M
solutiti. 205 dipxEneBiknd\3)eere Hodat a3 thde Maguenesat RT for 16 h. The

reacti SW&&Oz{rl])en%qgf&r%fs@u?{ @ﬁ%} yfl?%iﬂfdilgﬂ'gn%%%%”zgaoc&:%% Uien BroAC. ¢ The

Is(triphen osphine)-pa iloride. The mixture was heate
combizedeRgARfoPIASH, Wiie Yesedon thikid id Wekanrereti AHcirandikrine Wfierebring dried
over NUiSOE AR dBhe @grnitphaseWasowasrduvibdapeamand digebys ol (quant); MS
(ESY n/a% 4C2M) %z!ore being filtered and concentrated in vacuo. The crude was

purified sh chromatography (Biotage cartridge Si25M, 1:9 EtOAc/PE)
to afford the title compound 25 (40 %); MS (ES') m/z 448 (M+H)'. Step 4:
Step m%dl 13-cvelohexvl-5-12-{dimethylaminoethvl]-4.5.6, 7-tetrahydrofurof 3’ 2*
. (émetp I mmo)ethylIamlnolmethyl)phenyll -I-(3-met
: ' 0= oxylate To a solution of methyl
Toa @lcydmfewhﬂ (’.«_i-mﬁmyqshbﬁi/wt@mmm@mcﬁampwﬁ.ﬁﬁ-md@I&w&ofuro

(32891684 M@i‘iﬁ: pe HEJ&&M&&M%Q@%@!@{WW}%@ e IAEIY2 M sol. in
was added and the pH adjusted tO@Q@QG with HOAC. The solution was .

TH) et de RIS PV BErds thees édhcERfatBtem A HE B Grfmched by
addinpeisiiud #ken MpOHMaDH{cTe deam aethdadalic Behutien ¢0udldvviiaBiaE b by boiling

the mignG)@5AddeA00 d0e X ie SUTGF.8HRE AYGIOR,: M@efg%\‘;}ltl% 450 (M+H)",

mixture was diluted with EtOAc. The organic phase was Wash
NaHCO3 (s.s.), H20 and brine. The organic phase was dried (NazS0O4),
Step Siltexres-nne-A gondanttaiRehin yaku 04 Bietile-comenund ywas, NEed Alkazocina/ 1,8-
- dSTY |n he ext step; MS (ES') Wz 520 (M+H)'. WO 2006/046030
ajfm -
27 -65 Step 5:

To a gilggion efariy) 12”?2’5(’Gbﬁ§dlrﬁéﬂ1(ﬂﬁﬂﬁihﬂafétﬁ9}e}&ﬂﬂﬁo7v priteijatyptrefyypl3'2:6.7]
1;1,4]41@@%@:%@@%0@@%%@@@_m.gm;;idstmmm@xmded The solution
was sfg‘re ¥8 r‘aé%){‘l %q g ?ez?cctiigr? gvzgg aa(':iﬁ%g I?c? p(ﬂ Eq‘gltihtyﬂléi%}!ﬁ 81@65)(() \Ife%t[wag{evaporatcd
in vaqalinmBboyradsineyatop fariing fm ethy BEHEPRAT-(sBamemhage 3cobuomT OB FETERR A
prep. DIRISGrCaAXYIRIR iNdvik PHILIRI T B Gl et DoicV0. 1 DG PN g(tﬁfgcttons

stirred at RT for 1 h. The reaction was guenched with 1 N HC| and the
contaipinghe 8%8?&@88“91%&ﬁB‘“bf‘H%dr@h"rJi?ézﬁ/QE%é%ﬁgEf@\mﬁ e SATARAHAGhas a brown
powdaniod v efefdt2eambthiepsolid residue filtered to obtain the title compound

1 NABE (b MRAER8Z, 208:MMddky 5 1.23-1.37 (m, 3H), 1.65-1.86 (m, 7H), 2.83 (s, 6H),
2.91-2.98 (m, 1H), 3.50-3.59 (m, 4H), 3.69-3.74 (m, 2H), 4.17-4.26 (m, 2HD), 4.33-4.52 (m, 2H), 6.89 (s,
1H), 7.72 (d, 7 8.4, 1H), 7.87 (d, J 8.4, 1H), 7.95 (s, 1H), 8.20 (s, 1H): MS (ES") mrz 436 (M4H)".

Example 52: 15-cyclohexyi-6-[2-(dimethylamino)ethyl}-7-0x0-6,7,8,9-tetrabydro-5SH-indolo[2,1-

a}f2,6]benzodiazonine-12-carboxylic acid
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Step 6: methyl 15-cyclohexyl-6-(2-(dimethvlamino )ethyl 1-7-oxo0-6 7 8
9-tetrahydro-SH-indolof 2 1- 10 a[2 6lbenzodiazonine-12-carboxylate To a
wonhstieah 3-[3-cyclohexyl-2-[2-({ [2-(dimethylarnino)ethyllamireriar2005/004127 .
methyl)phenyl]-6- (me(hoxycarbonyl)-1H-indol-I-yl]propanoic acid in DCM
(0.01 M), 3.5 eq of DIPEA and 1.5 eq‘(§l‘1 HATU were added and the
mixture was stirred at RT for 4 h. The solution was diluted wrth EtOAc and
nd the

Ste
Com Ine or amCS

NaH Gipa 4T (Bwréeﬁﬁat@@qﬁa}a&uarwaﬁue whdioaefmstind ?hbfﬂ@lmgtépyclohﬁxyl-
IH- mﬂﬂ%%ﬁﬂﬁh@it@@tﬁﬁ%@@s M b )M(@ﬂﬁk@? RHPcbmmercially available methyl

ndolegde te?rarl%c;/rvl roé%fll %I@Eg E}?'\)llgﬁép%% Hon 71[2’)(86? HRsisa Rb Bk aBignch

bromdpeoazsolatiod Of. hegihwyhs added and the rmxture stizred at RT for 2 h. DMF was concentrated in
vacuoaid ¥R AR Bk La-(gimelipAmine)IG Ul Yty

oo indolo[2,1- Z&g beer?zodlazonlne 12- r:garboéfﬁgfe%\??gg)%%g(o P'f\?;ﬁ' and then brine
beforf‘s@f@gdﬂrri Pt ﬁrﬁempmré%&eEavaﬂ?eeérm.wgﬁfrB@ érf Rqomoz@d was used

crudennirs:. tEhessphelst(ReY exadr alediy, waguon fMelgyude was then purified
by automated prep RP-HPLC (stationary phase: column Waters XTERRA
prep 018 5 urn 19 x 100 mm. Mob|le phase MCCN/HZO buffered Wlth

1.6 ecﬁfﬁi’fl?ﬁﬂ&ﬁyw Wéﬁﬁfxﬁﬁtﬂ«ﬂﬂﬂﬂ@ s@m%fﬂ-{@m\@fdﬁﬁﬁﬁoﬁﬁﬁ&o 'a"solutmn of 3-

d6+TF K) §,1.40-1.45 (m, 3H), 1.45-1 55
[2'*"“(‘“‘3? f"éﬁkﬁfér?(ﬂ%éxca? °‘* é Y RFARIGPE LA, 1A By B Slyene: MeOH
(73, H2alk) aedme(sﬂ@tlwp @fmdzatm(fnr m) Ezeessmmrsmﬂ)ﬁlasmaaz@m quenched

wit A0 BTS2 200, AT B
ch:on%ax 1IT), 5,10- 5.20 (m, 1H) 7.26 (d,J 7.2, 1H), 7.45-7.60 (m, 3

SgrEPhy g PG P S AP %féogdgre@rescqmomﬁeo% over two
St@PS)SMEIIEM’E?(EQQM&WL M43 (MNGIEXamples 53 to 66 Example 67:
14-cyclohexyl-6[2-(dimethylamino)ethyl]-N-(morpholin-4-ylsulfonyl)-5,6,7,8
- 35 tetrahydrorndolo[Z 1-a][2, 5]benzod|azocme 11-carboxamide WO

sl Eavthobpoile b fasmydrhenyl 1— danedreny-g-oxopropyl)-1H-indole-6-carboxylate

Toa m{erph@ﬁnmﬁjammﬁmrmeytmaasphnt(onmﬁmph@lm@@ 1R-RME Qedrboxylate in
dloxal'\n@(dslg W(aﬁﬁ éfg‘ EMEES ?9 de dz%/Td tipc%ussosl&tl n reSSI gge%&%%mflphmﬂ)bommc

overni atlles Were re OVG INn vacuo,

acid @@@@@@ﬁﬁ%ﬁ@i@?@wﬁn&\mﬁg@mﬁ%@mwmw Termbrivee. Wrﬂhéeated at reflux for
1h m@m&ﬁ@haﬁﬁwa&wmh@u%mzﬁ@ﬂwfdmai WRiE BRORQN CR R ﬁté hase was
wash cf‘wutﬁ |ve e<(‘lt a%ﬂ € re% %%IMS (a §) V2 ot ML) e d
Ty cvc hexvi-612-{diméthyL Aminojetiv m('fr WIS AU SRS Cm & was

purifipgtpatilashoihcdore(Te faphy B5iteen zadialze Si3E N -CABEXAaT R (F offord the title compound
(40 whingarRexylAsQuqionexyl-6-[2-(dimethylammonio)ethyl]-5,6,7,8-tetrahydro

indolo-[2,1 10 a][2,5]benzodiazocin-6-ium dichloride (leq) (prepared from

the product descrrbed in Example 20, Step 5, by iterative freeze drying in

§ HCiayCMAOI06 W nias] adte pmaspholiRe dhoxy-3-

oxopropyl)-1H-indole-6-carboxylate

To a solution of methyl 3-cyclohexyl-2-(2-formylphenyl)-1-(3-methoxy-3-oxopropyl)-1H-indole-6-
carboxylate in THF (0.1 M), N,N-dimethylethane-1,2-diamine (10 eq) was added and the pH adjusted to
pH=6 with HOAc. The solution was stirred at RT for 1 h, before the THE was concentrated in vacuo and
the residue taken up in MeOH. To the methanolic solution (0.1 M) NaBH,CN (2 eq) was added and the
mixture stirred at RT overnight. The reaction mixture was diluted with EtOAc. The organic phase was
washed with NaHCO;(s.s.), HyO and brine. The organic phase was dried (Na,SO,), filtered and
concentrated in vacuo. The title compound was used as crude in the next step; MS (ES™) m/z 520

{M+H)".
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sulfonamide (1.5 eq), EDCI (1.5 eq) and DMAP (1.5 eq). The solution was
stirred at RT overnight. The solvent was evaporated in vacuo and the

wo esblerweas purified by automated RP-MS-HPLC (stationary phag€i2005/004127
column Waters Symmetry prep. C18, 7 gm, 19 x 300 mm. Mobile phase:
MeCN/H20 buffered 15 with 0.1 % TT—@) Fractions containing the pure
compound were combined and freeze dried to afford the title compound

MW% 4H), 261267(m 1H), 288(s 6H), 335338(m 5H),
Lithiurd 5r3:68 &mn&@&i)a,né(iéq&ﬁe& Red i) a 4oBRiE of i Bl hidnddy(Ddnd ([2-

4,44, 1 .50 7.63-7. 65 H),. 7.73
(d:met%y %ﬁtt&ﬂ)arﬁsxo ( d{prgégyzph_ﬁ I%e‘fix(% ﬂ)rﬂl%é%o%(goi?@clﬂga&iate ina
““XWYQE@:E 2 694, (M-N8)' Thhendolioovitugehis| B dontdin Toether@xanmles:n@8d with 1 N

HCI andidRi&hExamplg Qs Name.MFd ESiduelQds washed with the minimum amount of ELO
14- c%cloheﬁéll 6- meth |-7-0x0-5,6,7,8-tetra §ydr0|ndolo 2,1- 403

and thesobEpadies fiftaoed dpe ﬂ%%gigﬁetﬁeﬁ)anfd 2 %), MS (ES*) m/z 506 (M+H)".
14 cyclohexyl -3- methoxy 6- methyl -7- -0X0- -5,6,7,8-tetrahydroindolo[2,1- 433

Toa sg;my@?heacvb@oﬂ%@wmtgrtawn@am@Mh&mamnB ﬁne‘ﬂi?ﬁ>ﬁﬁ‘éﬁ@h 6-
rain OO Z0 |azocm
et e R T N s o v 15 caor

HATUdrémaétP@flzﬂllda?ans]%@nm|amﬁé1{ﬂf@ra¢ﬁomee@arwm<yn@wmta@@ath EtOAc and
HCI {IM}QMQI%@XNJ.'&IQ&WW ﬂb%t?‘a‘&e&!levmi’%@i@(b@\wﬁc@)%% tﬁ% %OM&'& organics then

Qolo 0 Z0Clnhe carpox Jic aci
washe%z;tﬂ% O Jec)l(n %_&r Lgaé%é tl ?Fﬁecie{ﬂﬁjmfegg&tgénfgumBg hfeﬁfg‘#’ was used in the next
step W@ngm@mb{izmﬂ@t@b@didﬂ&ﬁm&IMﬁﬁwyhc acid WO 20061046030

PCT/GB20051004127 -67 108

14c clohexyl-6-(1- meth Ipi erldln 4 1)-7- oxo 5678 486 tetrah
Step 7:.5 < lathex 6— ety pp g el ') {0 L8 ~e ghydro-SH-indolof2. 1

B3 lz;m‘lno)sulfonyl] -7-0x0-6-(2-piperidin-1 109

Toa salﬁfgwt)f%@dyﬁrses@fé@mml}%ﬁe@m&mg&?ﬂ'%%'%ef%ﬂg_é%hydm-m-

carboxamide

indololf4l {4 R a2 RS APE RPN Rt inY e B Re) SLiFbFRfution in DCM)
were addddl. 7Toxady6on, Sitettalnkirendolalzs)-ali2solben wedinzasined il 2680, The crude

was then purified by automated prep RP-HPLC (stationary phase: column Waters XTERRA prep. C18, 5
um, 19 x 100 mm. Mobile phase: MeCN/H,O buffered with 0.1 % TFA). Fractions containing the pure

compound were combined and freeze dried to afford the title compound (15 % over three steps).

"H NMR (400 MHz, DMSO-ds+TFA, 300 K) § 1.10-1.45 (m, 3H), 1.45-1.55 (m, 1H), 1.63-2.1 (m, 6H),
2.30-2.40 (m, 1H partially obscured by DMSO peak }, 2.70 (s, 6H), 2.70-2.77 (m, 1H), 2.80-3.00 (m, 1H),
3.00-3.20 (m, 1H), 3.20-3.45 (m, 3H), 4.00-4.20 (m, 1H), 4.30-4.50 (m, 1H), 4.50-4.70 (m, 1H), 5.10-
5.20 (m, 1H), 7.26 (d, J 7.2, 1H), 7.45-7.60 (m, 3H), 7.63 (d, J 8.4, 1H), 7.81 (d, J 8.4, 1H), 8.11 (5, 1H),
8.91 (br s, 1H), 12.6 (br s, 1H); MS (ES") m/z 474 (M+H)".

No Examples 53 to 66

Example 67: 14-cyciohexyl-6[2-(dimethylamino)ethyl}- ¥-(morpholin-4-yisulfonyl)-5,6,7,8-

tetrahydroindolof2,1-2}{2,SThenzodiazocine-11-carboxamide



1o

15

20

25

carboxamide 111 14-cyclopentyl-6-[2-(dimethylamino)ethyl)-7-o0xo0-5,6,7,8-
446 tetrah droindolo[2,1-a][2,5]benzodiazocine-1l-carboxylic acid 112
WOIBwalsexyl-5-[2-(dimethylamino)ethyl] ]-6-ox0-4,5,6,7-tetrabweBmos/004127 .
450 [3',27:6,7)[1,4) diazocino[1,8-al indole-l0-carboxylic acid 113
14-cyclohexyl-6-(1-isopropylpyrrolidin-8éyl)-7-oxo0-5,6,7,8- 500 tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 114
Ste 14 C c)‘opex |- 6 1- %th Ipynolidin-2-yl)methyl)-7-ox0-5,6,7,8- 500
J‘@Eﬁ%ﬂn’é@%&% 5)benzodiazocine-11-carboxylic acid 115
To a spluegre it rotyh@ife {ivabhivl PNVIB HAih M8 T dxol6yB|Ts8vadd 2ddetratd the solution was
heate@&pl@@@@@%ﬁﬂ{'@ 5})9@0519@1@%&@%@%:%&9&@%6]&% AALREAEFWIROAC and the

no. Name mLz
organig ARS8 ﬁé%é?fhﬁgf;a KSiReroTo20tE o Bertssis® eivee NeaSg filtered and
concegauldXdiciand2fie the title compound (17 %), MS (BS") m/z 167 (M+H)*
6-allyl-14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1- 443
2a][2 5]benzod|azocme 11- carboxyllc aC|d 203

TSI P ST

14-c clohexyl -6-[2- {nlmethylammo ethyl]-5,6,7,8-tetrahydroindolo[2,1- 446
To “a‘ﬁ? Béﬁﬁa}a‘}%&g eIt R REi TBY bk e AetgRle 6,7
a}{2, szﬁsmmwr@fwm[&m@ﬁﬁué@d@mmm finthajinplobict Qe arbex NaEagithle 20, Step S,

by iterdfive ?rgéaze dr mg in the presencc of acgie[ousé{(r%% tlﬁyIFaCnI)l/I{ rgg)()eﬁt Fw]woﬁs as}dgd &holme—fi—

N-(benz onyl 14-cycloh %
o orgg G CIDIE L BB AR Ab . TR A 207 ¢ KT ovemight. The
solverit 4 WMNX&H%&{MM%%MBWWMM@MMBQM& QRS ED C (stationary
haseS 6 L 8§%trah romdolo % 1- % benﬁ rgggcme 1]- & rboxylic acid 208
P LR [ T St A mO T2 X SR AE 6 Mg-g0 buffered
with Qétf?aH‘M| rfd@ﬂb{)ZSlcﬂa][Qtrﬁ]‘:gethq@mazmmpwnﬁl“@wbommwndcm&ze dried to afford the

title ch%ﬁmh@e[ émﬁ@@%sﬁ'n -4-yl)methyl]-5,6,7,8- 482
. tetrahﬁdromdolo g? .5] benzodiazocine-|1- carbo?/hc acid 211

yiAeHy D 516 7 - dR dFnbidiope, PHaob58-1.67 (m,
1H), HTKB@Wmﬂtaz&&me&I(hcampmmwdﬁ,lﬁﬁ 2.88 (s, 6H), 3.35-3.38 (m, SH), 3.50-3.68

I I | 5 - h
(m. 1é(§?())ln olo[2 @S?gi(ﬁ azéog#]%(al@ daxrb?(’)tggllc agii E% ?%@}%H?m 1), 7.63-7.65
{m, 2H), 7.73 (d, J 8.4, IH) 7.82-7. 84 (m, 1M}, 7.92 (4, J 8.4, 1H) 8.21 (s, 1H), 11.59 (brs, 1H); MS
(BSY) m/z 594 (M+H)*'.

The following tables contain further examples:

Table 1
Example no. Name m/z (ES*)

101 14-cyciohcxyl—6~methyl—7—0x0—5,6,7,8-tctrahydroindolo[2,1— 403
a}{2,5]benzodiazocine-1 I -carboxylic acid

102 14-cyclohexyl-3-methoxy-6-methyl-7-0x0-5,6,7,8- -tetrahydroindolo[2,1- 433
a]{2,51benzodiazocine-§ 1-carboxylic acid

103 14—cycloh{?xyl—6 {2-(dimethylamino)ethy1]-3-methoxy-7-0x0-5,6,7,8- 490
tetrahydroindolol2, 1-a]{2,5]benzodiazocine-1 1 -carboxylic acid '

104 14-cyclohexyl-6-{3-(dimethylamino)propyi]-7-0xo0-5,6,7,8- 474
tetrahrydroindolo{2,1-a]{2,5]benzodiazocine-1 1-carboxylic acid

105 ld«cyclohe_:xyi-’]—oxo—ﬁ—(2—piperidin—1~ylethyl)~5,6,7,8~ 500
tetrahydroindolo[2,1-a}{2,5}benzodiazocine-11-carboxylic acid

106 14-cycioh§xyl-6~(2—morphol'm~4-ylt_:thy!)-7-0x0~5,6,7,8- s
tetraliydroindolo[2, 1-a)[2,5]benzadiazocine-1 1-carboxylic acid

107 H-cyclohexyl-6-[2-(diethylamino)ethyl}-7-0x0-5,6,7,8- 488
tetrahydroindolof2, 1-a}[2,51benzodiazocine- | 1-carboxylic acid




213 14-

463 a}

cyclohexyl-6-(2,2-dimethoxyethyl)-5,6,7,8-tetrahydro indolo[2,1-
[2,5]benzodiazocine-1l-carbox lic acid 214 [blank) 215

wolsyelekwxyl-6-(cyclopropylmethyl)-3-methoxy-5,6,7,8- 459 ge§afka00s/004127
droindolo[2,1- a][2,5) benzodiazocine -11-carboxylic acid WO
2006/046030 PCT/GB2005/004127 -68-216

14-cyclohexyl-6-(1-methylpiperidin-4-yl)-5,6,7,8-tetrahydroindolo[2,1- 472

all2 5] n7nr~|lﬁ7nr\|nn 11 -carbovuiec.aecid-2
SI=7v1
1
ﬁ}@h‘g &ﬁ%ﬁzﬂé‘i@i@ﬁﬁ@w T
E(f%_cydc f%ﬂ Q%N-‘gi rom %Xﬁﬁg¥%%®ﬁ Pg% %Iﬁf%"h}fsl 537 606
efrah did] & ?5 enzo lazocine-11- car oxami
TA=cycHdt ReEFAt SNSRI SN L e
PR 9.6 ﬁéﬁ?g@h ?rem%%%f Ml2,h @i@@@é@ﬁ%ﬁ&éﬂwbo@nﬁde 566
220 14-¢yglebexyib-[2- (dlmethylamlno)ethyl] -3-(pyridin-2-yloxy)-5,6,7,8-
539 tetrafy diRibgqIRiz I AllRibenagsisgzeanedicampyylic acid 221 146
14 cyctdhexihyarian(@isethylemsne)etndbaiteyridiarBoyimetanxy)- 553
5,8.7.8-fetmbydsningob{2, drajixSibrnapdisnoined 1 sabextinaedi22? .
1 cyctdoxylieatip: didhetiyiatnitia) etiyld-Bopatamiyiid avidxy)-5,6,7,8- 540
ﬁlgah dijolnegioiBetyali Blenandiapobitie-1-3drbaxdi6. aid 223 00
-cyclonesyh@ifinttiivldthwlapiilioyetitdkg-igeylidiarpoyihetieeky)- 553
56 7.8-plratydedinabloft] ey BibsRodAringl T esarbbiic acid 224 o0
14-cyciq Hﬁ%@)&)@f@ﬂwa‘h@ RS Sykid EQ&hh‘bi‘ﬁ?‘fxv\ 553
$16,7,8-pti 5 P 472
14- r‘\lr‘f Ir'f A b % A
dr0|ndolo[2 1- aI[2 5]benzod|azocme 11- carboxyllc aC|d 226
Table 4-cyclohexyl-6-ethyl-3-(pyridin-2-ylmethoxy)-5,6,7,8- 510 tetrah
r0|ndolo[2 1- a][2 5]benzod|azocme 11 carbox lic acid 227
Xy1-6 d T(=thox 8 tetran
Exagpderitolo[2,1- a][2 5]benzodiazocine- 1M?box lic acid 228 m/z (ES5")
T ey CTON By Ry IO B O e AR S DX B o TR St Jetran
a%mdolc)b%,rj;gag[gca}benzodiazocine-ll-carbox lic acid 229 375
1314 Cyctopexyl B (dionellyymminn) 3-REoehenyll Bropsopylic, 6, /,6- 518,
{ffah drbindidiigyicaili2oBilize Nzogtiaroting:igl-carbox lic acid 230
14scyctohtkylBefkanyethilpyiirotitita i) S5/ T-862 Babyapincioiof2(21458 45,
a)[2,5]benzodiazocine-1 1 -carboxylic acid
04 14-cyclohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8-tetrahydroindolo[2,1- 446
al[2,51benzodiazocine-11-carboxylic acid
205 13-cyclohexyl-5-methyi-4,5,6,7- 179
tetrahydrofuro[3',2:6,71}1,4}diazocinof 1,8-a]indole-10-carboxylic acid
206 N-(benzylsulfonyl)-14-cyclobexyl-6-{2-(dimethylamino)ethyl}-5,6,7.8- 509
tetrahydroindoto[2, 1-a}{2,5]benzodiazocine-11-carboxamide
207 14-cyclohexyl-6-{2-[methyl(1-methylpyrrolidin-3-y)aminojethyl } - 515
56,7 S—tatrahydromdolo{?. i- 31[2 Slbenzodxazocmevll carboxyi\c amd
208 [blank] o -
200 14-cyclohexyl-6-{2-(dimethylamino)-2-oxoethyl}-5,6,7 8- 460
tetrahydroindolo[2,1-a]{2,5]benzodiazocine-1 1-carboxylic acid
210 14-cyclohexyl-6-[(1-oxidopyridin-4-ylymethyi]-5,6,7,8- 482
tetrahydroindolo[2,1- a][2,5] benzodiazocine-11-carboxylic acid
211 14-cyclohexyl-6-(cyclopropyimethyl)-5,6,7 8-tetrahydro indolo{2,1- 429
alf2,5] benzodiazocine-1 1-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 indolof2,1- 463
a}f2,5] benzodiazocine-11-carboxylic acid
214 {blank]
915 14-cyciohexyl-6-(cyclopropyimethyl)-3-methoxy-5,6,7,8- 459

tetrahydroindolof2,1- a][2,5] benzodiazocine -11-carboxylic acid




a][2,5]benzodiazocine-11-carbox lic acid 231
14-cyctohexyl-6-[(1-ethylpyrrolidin-2-yl)methyl]-5,6,7,8- 486 tetrah
WO deoddodo2,1-a][2,5]benzodiazocine-I1-carboxylic acid 232 pPCE/GB2005/004127
14-cyctohexyl-6-[2-(dimethylamino)ethyl]-3-ethoxy-5,6,7,8- 490 tetrah
droindolo[2,1-a][2,5]benzodiazocine-d8l~carbox. lic acid 233

3-(benzyloxy)-14-cyctohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8 552 tetrah
droindolo[2 1-al[2 Slbenzadiazacine-1l-carboxlic-acig-234

[2',3:6,71[1,41diazocinol1,8-alindole-11-carboxylic acid

214 _cyddt F—‘é‘%gﬁdémhﬁ'F‘@ﬁ@tfh‘ﬁ?&éﬁ&’&o‘ﬁéri}‘yﬂﬁnd"k’{z I- an
al[2,51baR ipzgeins A L abaylic 3o
9 1’]53 CXC 5}1@5}%{051&1 %@‘&71‘ Bt gg)g‘;)}(%,i tetrahydromdolo[2 i- 423
!'Otn!y > ,,_ AR Ik 3 AL - € 36
2183 eycldﬁg&-‘g’%hﬁ%@d@‘l{ @it ¥ ,2‘{1%;2 r?j% B2 537
——drothierS e o5 %t@j’ TS £ ORIy ..(, R |
ZI:EB-EyC . ;r vdé‘é’, % zgui:zocm{e 1%;31{3}{3{111[25&3 72
il 6 2 ety oy ')05 8-
Moy i aify‘;la%’ P wﬂm Sl bAoA 539
a2 S ZOdER AN TET é AP NG RS B - (pyridin-3-ylmethoxy)-
224-cyc of@% {e&gnmm ngngfmﬁ%hf%‘?ﬁéf%ﬂ;@tmmh@mﬁ&m7 533
273 B e RAIB QL Bl Rl RO AWk 2098/ 46030 10
T/GBRRY/OHHH26%) Dalle i &ampe no-chamelmnazi(ES) 301
5-Cyclohexibhi e byiRminamaibyih R i, 9-einahydyp-5H- 474 .,
%ﬁd()lo[ 3 63} [2elhendotiadoitinexl25acbmdimasia-302arboxylic acid
2%%3 cyclohexytiBhexyl-6.[2,8]9rtebrahyiirgebit iRdlOlo[Rl - U @Bnethoxy)- 554
[2,5] e?ﬁ@(&a@mhrrkeilﬂ@a%é)@]@ éﬁ@@qfab@meﬂ)l&m@ﬁim? e
25:3./2 (E . 525
Qﬂ;omdc 510
3-chlor u....nCJ 7-8-510
gyl o % . og;:?;?fw
.l:—rvy 1 IM UCLI l IIII eto 6 —_—
2681-indc léﬁc % >% engo 1az%rct1)r?g f—caa%%’xyhc acid )22
14~cyclohexyi—3 {2—(d1methy1annn0)-2 -oxoethoxyl}-6-isopropyl-5,6,7,8- 518
229 tetrahydroindolo{2,1-a}{2,5]benzodiazocine-1 1-carboxylic acid
14-cyclohexyl-6-(1-methylpyrrolidin-3-y1)-5,6,7 8-tetrahydroindolof2,1- 458
230 a}{2,51benzodiazocine-1 1-carboxylic acid
14-cyclohexyl-6-((1-ethylpyrrolidin-2-yl}methyl}-5,6,7,8- 486
21 tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-ethoxy-5,6,7,8- 490
232 tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid
3-(benzyloxy)-14-cyclohexyl-6-{2-(dimethylamino)ethyl]-5,6,7,8- 552
233 tetrahydroindolo[2,1-a]{2,5]benzodiazocine-11-carboxylic acid
234 14—cyclohexyl~6-isopmpyl-S,6,7,8—tetral:xydroindolo[2. 1- 417
alf2,5]benzodiazocine-11-carboxylic acid
13-cyclohexyl-5-methyl-4,5,6,7- ‘ 195
235 tetrahydrothieno{3',2':6,7]{1,4]diazocino] 1,8-a)indole-10-carboxylic acid
936 13-cyclohexyl-5 -(Z—morphoiin—4—yictl.1y1)—4,5,6,:7— o 440
tetrahydrothienof3',2":6,71{ 1,4}diazocino( 1,8-ajindole-10-carboxylic acid
237 13-cyclohexyi—S—me'ehyl—4,5,6;7"w o 379
tetrahydrofuro{2',3"6,7)[1,4}diazocinof1,8-a}indole-10-carboxylic acid
138 14-cyclohexyl-6-(2-hydroxyethy!)-5,6,7,8-tetrahydroindolo(2,1- 419
a][2 51benzodiazocine-11-carboxylic acid
739 14-cyclohexyl-6-{2-(dimethylamino)ethyl}-5,6,7,8-tetrahydropyrido- 447




5

405

14-cyclohexyl-7-[[2-(dimethylamino)ethyl](ethyi)amino]-7,8-dihydro-6H-
wo ARQ/oinelo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 40§ cy/qRr065/004127
14-cyclohexyl-7-[[2-(dimethylamino)ethyl](isopropyl)amino]-7,8- 504 dih
dro-6H-indolo[1,2-e][1,5]benzoxazociag-l1-carbox lic acid 407 [blank] 408
[blank] 409
14-cyclohexyl-7-[(1-isopropylpyrrolidin-3-yl)(methyl)amino]-7,8- 516 dih

Table {4 gH-

-indolo[1,2-el[1,5]benzoxazocine-11-carbox lic acid 410

h\»/\_yl Z 1mcthulr’) /mnfh\/l9m|nn)nfh\l|1=m1nn1 7.8= rhh\/rim oH- 462
Exanﬂﬂd(ﬂm[ ,2- e][1 5]benzoxazocme 11 czaﬁhaxyllc aC|d 411 m/z (ES*)
4=cyc met f H y arnH U, ++8 531
i 5??&4 R ﬁid%MM‘“ L i é’ngcfﬁéﬁé‘y o
L TYT IT= d. || =75 0" umydi’G oH--547

14- CyCIOhexyI (-1Z2-(4- me[nylplperomn Fylyethoxy=7,8=dihydro=6H-=

o

=4
J1

- indolo[1,2-e][1,5]benzoxazocine-11-carbox lic acid 414
Table 44-cyclohexyl-7-[(N,N-dimethylglycyl)(methyl)amino]-7,8-dihydro-6H- 490
indolo[1,2-e][1,5]benzoxazocine-11-carbox 1-carboxylic acid 415

lohexyl-7-[(N,N-dimethylglycyl) |no] 7,8-dihydro-6H- 476 .
Emm]%&o}ig ,2-e][1,5]benzoxazocine-11- cqéli:a]boxvllc acid 416 m/z (ES")
4chlor ﬁﬂft@ivhlohexvl 7-{[2-(dimethylamino)ethyllamino}-7,8-dihydro- 497
Bhl-indd|dpeas bﬁ’%’}b%[{%twa!szémel Yietbatboyyhc BCU%17 486
14-cyclohsapydrpindolobhireidibmymesieeddinahr vl atidydro-6H- 518
drslolo[ 1}, é %hhf Bb%%m%&%@e@ﬂ%&%wﬁahmenethyl)ammo]-7 8- 510
14-cycldl 7 Ip 1 mme\ﬂ#ambﬁmﬁmum; 492
o f a g - -l
sotiolo[1] g,;fggg@& 20 @g@e&mkﬁwﬁe puig o7 hm 50
4@%“(“1‘ jﬁ—ﬁ; Xyl-7- e intojeth (ethy 3 T ] 78—d1hydro 6H-
i 2;(5 &gﬂwqﬁﬁtﬁﬁﬁmm Cﬂ«cecl)r x hc . 490
s clo H ﬁ{{ﬂﬁ ek SSHEYS -7, gt
%Olo[l ‘95] pélé)@%?}f@ﬁ%mﬁ ]]b&a f.llﬁ af!’i&(fai% ylxcjc id S04
abgcyclongxyhf-{[Z- (dlmetnylaman)etnyljaman) Z2-ftuoro-7-8= umyuru 48P
4oki-Indaleblap][1,5]0enZoxXazocine-TI-carbox 1= carooxynu acit-Wo
2006/0 QQ&@«E&B&@&W%‘P&W& rréHdﬁéé mino]-7,8-
49 (2-aminegthyb arninsbib-eyal Ghl@ﬁ)éh)?aﬁ}éi b&i?ﬂ@l&ﬁi 2- 434 516
glj1.510 ammyabﬁeﬂyﬁﬂu;r@ammcm@taﬁ@mno)emyi}anuno}:/ 8-dihydro-6H-
4 . . S 462
indolo{1,2-e]{1,5]benzoxazocine-11-carboxylic acid
411 lfl—cyclohexyl*'l—{mcthyl{Z—{4—methy!pipcrazin—l—yl)ethyl}amino }-1.8- 531
dihydro-6H-indolof1,2-¢][1,5]benzoxazocine-11-carboxylic acid
412 14-cyclohexyl-7-{methyl(2-piperazin-1-ylethyl)amino]-7 ,8-dihydro-6H- 517
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid
413 -14-cyciohexy1 -7-{2-(4-methylpiperazin-1-yl)ethoxy]-7,8-dihydro-6H- 518
indolof 1,2-¢}{1,5]benzoxazocine-11-carboxylic acid
414 _14~cyc1ohexy1-7—{(N,N-dimethyiglycyl)(methyE)anxino}-7,8—dihydroﬁ6H~ 490
indolo[1,2-e}[1,5]benzoxazocine-11-carboxylic acid
415 _14—cyclohexyl-?-[(N,N-dimethylglycyl)amino]—7,8—dihydro-GH- 476
indolo[1,2-el{1,5]benzoxazocine-11-carboxylic acid
416 3-ci310ro~I4-cyclohaxyl—7—{ {2-(dimethylamino)ethyl}amino}-7,8-dihydro- 497
6H-indolo[1,2-e]{1,5]benzoxazocine-11-carboxylic acid
417 '14—cyclohcxy1~7—[4—(Z—methoxyethyi)piperazin- 1-yl}-7.8-dihydro-6H- 518
indolo[1,2-e]{1,5]benzoxazocine-11-carboxylic acid
418 14-cyclohexyl-2-fluoro-7-(4-methylpiperazin-1-y1)-7,8-dihydro-6H-
indolo{1,2-e}{1,5]benzoxazocine-1 1-carboxylic acid 492
419 }4~cyclohcxyi-7—[( I-methylpiperidin-4-yljamino}-7,8-dihydro-6H- 488
indolo[1,2-¢}{1,5]benzoxazocine-11-carboxylic acid
420 '14—cyclohexyl—7‘{ [3-(dimethylamino)propyl]amino }-7,8-dihydro-6H- 47
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 6
471 14-cyclohexyl-7-{[2-(dimethylamino)ethyllamino } -2-fluoro-7 8-dihydro-
6H-indolo[1,2-e][1,5]benzoxazocine- 11-carboxylic acid 480




423 14-cyclohexyl-7-(dimethylamino)-7,8-dihydro-6H-indolo[1,2- 419 e][
1,5]benzoxazocine-11-carbox lic acid 424

WO hegatokexyl-7-(cyclopropylamino)-7,8-dihydro-6H-indolo[1,Be4&3B2605/004127
e][1,5]benzoxazocine-11-carboxylic acid 425
14-cyclohexyl-7-(methylamino)-7,8-difi)dro-6H-indolo[1,2- 405
e][1,5]benzoxazocine-11- carboxyllc aC|d 426

7 ﬁmlhf‘ 1_

Zoxazocine-

111 C’l—' S3ainegthiyd kg Qp?}ohexyl— ithydro-6H-indolof1,2-

4?3 eyeld J’gf%eg;oxazmmruﬂzb%mﬂﬁiQ A.h%?{m 6H-indololl.2- 505 434
clobexyl /- o indolo[1,2-
S T I
4Adlolo[1), %%af \e ﬁ%g %zi[ O@)OX&/fzmé 8§5§na°10[1 2- 431

14-Lyu( B} cfohéx (s'lu IIU)\ _(lilh djo 6%?;;1'&'610 Yﬁ' 2450 G][
#5]oen ’Qﬁ%ﬁé‘ﬂﬁo e@ﬁl&@é o 4 7 o
14-CYClOHeminG 14 %&W%Mﬂ?&?&%ﬁﬁdﬂf&?%ﬂ'i‘s'jfa‘éﬂz‘dkamcm =
Bf1, 51bEnZRXAZRGINEdd - -carbox lic'acid 431 391
12-CyClaNa Y o LN AN SRRyl e SR -2 4T%
o e R e
‘%‘Léj cyclohexylclotexethw{Z-imngiyitnhsnhanmeleh ) anials{18- 38
dro-pHideidplo(2]pre]ikblbesaaxatoanedkinaskiax 1-carboxylic acid | 504
gble 5 |BEMamgieheryl-Nedneemix (B ok Y90 18-dihydro-6H-indolo[ 1,2- 450
4 cyclok¢dyHBHaoo@ifit-iietimpekypirclyild-5,6,7,8- 504 tetrah
ggpindolof2-avelji:sybehizburtzocynthsl kroarbio SidiagitoB@2-indolof L,2- 449
14-cyclolséhdydibeneewsraion: N -Sartiaretinasidny|)-5.6.7.8- 506
Aetrahydré W—Iai @5}6&%@&%@%{1@}3@@?@&% Sdid BOS-6H- 176
14-cycldh y AbrRravareaincallicakaaylic acdg. 520 tetrah
pindo o?’(\.\’ Qﬂg;? béﬁ%‘?ﬁ%&eﬁﬁ@%%%ﬁﬁ%@%@%wm)ﬂ 8- 538
14-eyeioniiddratidpdool-axlidyl benpasiancing H sabexylisacid
droindolo[2,1-a][2, 5]benzod|azocme 11 carbox lic acid 505
able §4-Cyclohexyl-6-(NN-dimethyl-(3-alanyl)-3-fluoro-5,6,7,8- 492 tetrah
droindolo[2 1-a][2,5]benzodiazocine- 11- carbox lic acid 506
yC exyl-o-Tluoro-o-[(1- =5,6;7,8=49
Em“f@l?df?ﬂ oindolo[2,1-a][2, 5]benzod|a28f':1ﬂ’é-11 carbox lic acid 507 m/z (ES")
%}ﬁbcycI()hachﬁﬁwmmﬁgy@y{a@m&@ﬁm@fgm)bg 6984927 Tetran
indo|af2:dhedfaialbeizodigzonier-blicasiia-IT-agibxylic acid 504
14-cyclohexyl-3-fluoro-6-(N,N,2-trimethyalanyl)-5,6,7,8-
tetrabydroindolo{2,1-a][2,5]benzodiazocine-11-carboxylic acid 306
503 14-cyclohexyl-3-fluoro-6-(morpholin-4-ylacetyt)-5,6,7,8- 520
tetrahydroindolo(2,1-al{2,5]benzodiazocine-11-carboxylic acid
504 14-cyclohexyl-3-fluoro-6-(1-methyl-D-prolyl)-5,6,7,8- 504
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid
505 14-cyclohexyl-6-(N,N-dimethyl-B-alanyl)-3-fluoro-5,6,7,8- 492
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid
506 14-cyclohexyl-3-fluoro-6-[(1-methylazetidin-3-yl)carbonyl]-5,6,7,8- 490
tetrahydroindolof2, 1-a}{2,5]benzodiazocine-11-carboxylic acid
507 14-cyclohexyl-6-(N,N-dimethylalanyl)-3-fluoro-5,6,7,8- 492
tetrahydroindolo{2, 1-a][2,5]benzodiazocine-1 1 -carboxylic acid
508 3-chloro-14-cyclohexyl-6-(N,N-dimethylglycy1)-5,6,7.8- 494
tetrahydroindolo[2,1-a}{2,5]benzodiazocine-11-carboxylic acid
500 14-cyclohexyl-6-(N,N-dimethylglycyl)-3-methoxy-5,6,7,8~ 490

tetrahydroindolo|2,1-a]{2,5]benzodiazocine-11-carboxylic acid
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508 3-chloro-14-cyclohexyl-6-(NN-dimethylglycyl)-5,6,7,8- 494 tetrah
droindolo[2,1-a][2,5]benzodiazocine-1l-carbox lic acid 509
wobdexaeiexyl-6-(N,N-dimethylglycyl)-3-methoxy-5,6,7,8- 490, t6tral00s/004127
droindolo[2,1-a][2,5]benzodiazocine-11-carbox licacid 5 WO 2006/046030
PCT/GB2005/004127 -71- Claims 1.-Aompound of the formula (1): W
X-Y Rt1Z 1l1Z111Jc?-15 R2 5 A wherein A is C3.gcycloalkyl, optionally
Clai substituted by halogen, hydroxy, C"4alkyl or ClAalkoxy; At is a moiety
AHS .. . . : .
“===ctontaining at least one aromatic ring and possesses 5, 6, 9 or 10 ring
atoms, optionally containing 1, 2 or 3 heteroatoms independently selected
1. frombafRaRdSnsishas pﬂj_enyl, 10 pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, thienyl, furanyl, pyrazolyl and imidazolyl, which ring is optionally
substituted by groups Q' and Q2; Q' is palogen, hydroxy, C1_6alkyl,
C1_6alkoxy, (CH2)0.3aryl, heteroayyt; T)NRYRd,(CHZ)o.?;NRYR,
O(CH2)0.3C3_gcycloglkyl, O CH2)-3NR‘RéI, O(CH2)0_3CONR'Rd,
0(CH2)o_3C02Il, O(CH2)§ 1" O(CH2)Q heteroaryk,I)OCHR‘Rf or
O(CH2)0.38(O)2(CHZ)0-3 RH; R : Fare independently
selected from hydrogef; CI6atkylahd C .6alkyl; or R" and Rd.
together with the nitrogen atom to whjch they are attached, form a
heteroaliphatic ring of 4 to 7 ring atoms, optionally containing 1 or 2 more
whergifsteroatoms independently selected from 0 and S and/or | or 2 groups
obonal SHPSL e by baloaar e CE ol et O ko 50 5
optiona stitute alogen roxy, Ct~ or Ci oxy: 2
an Péfa%@%ﬁ%‘é%‘fﬁ&%ﬁt;%3%%?&? ﬁ%o‘?ﬁi %?oaéleﬁyfffséﬁf& h%or% ning atoms,
optioafly 28Ik R0t RO AR agtoms kedpinpdetibasbatohfron dbt0dichBa NgOas phenyl,
pyrid @Sl QD R I erAFPRAIIG TIDELAf1, Futan TP AIIMSnMAGEE A LR ring is
obtio Aglppst& Qﬁ‘ﬂ% ‘;Blbstguteii%bx I;Il @gen, hydroxy, C1.4alkyl or Ct-Oalkoay,,
PHOERd Where said ET 45Tk 1,°E1- lkoxy and aryl groups are optionally
su‘Bls'ﬁtmmd@yfwér@gerpmﬁaﬁfyd@wﬁ%mgzhawgemtmdrﬁxﬁ@\m@!&l@m)&ﬂww‘,
O(CH),. Heney, ol R, . , 0
e RS Y
CHS 8RR i PRSP T%\gio%ﬁonally contains 1 or 2
hetérodidtae indepaddehtisebetet fethftodye) GnadiSyland (SOptiQaRNY:
s it ) [ oxy: 30.ope of R’ N
R R S A B Retrcatpnase
ring of 4 to 7 ring atoms, optionally containing 1 or 2 more heteroatoms independently selected from O

and S and/or 1 or 2 groups independently selected from NH and NC,.4alkyl, where said ring 1s optionally
substituted by halogen, hydroxy, C,.alkyl or Cy_salkoxy;

R and R' are independently selected from hydrogen, C,.salkyl and C,_salkoxy;

or R® and R’ are linked by a heteroatom selected from N, O and S to form a heteroaliphatic ring of
4 1o 7 ring atoms, where said ring is optionally substituted by halogen, hydroxy, C,.salky! or C; salkoxy;

and where said C, satkyl, Cyalkoxy and aryl groups are optionally substituted by halogen or
hydroxy;

Q*is halogen, hydroxy, Cy_salkyl or C_salkoxy, where said C,_salkyl and C,_,alkoxy 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, Cy.qalkyl or C,.salkoxy; ‘

one of R' and R* is CO,H, C(O)NHS(0),NR*R?, C(OINHS(0),C; salkyl,
C(OINHS(0):(CHz)o3CORE or C(OIYNHS(0),(CH;)g.zaryl,

and the other of R! and R? s hydrogen;

R*and R® are independently selected from hydrogen and C, salkyl,
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C(0)NHS(0)2(CH2)0-3C02R' or C(O)NHS(0)2(CH2)0-3ary1, and the other
of R1 and R2 is hydrogen; R' and Rb are independently selected from
@nd C1.6alkyl, WO 2006/046030 PCT/G132005/004 (
wo%)!%érf]a(?%} together with the nitrogen atom to which they are zgﬁacﬁg%m%of’%)‘m?
a heteroaliphatic ring of 4 to 7 ring atgms, which ring may optionally
contain 1 or 2 more heteroatoms independently selected from O and S
and/or | or 2 groups independently selected from S(O), S(0)2, NH and
CR 1diRy1ogvthsr gitipthe picigoCium B Xhiclotiey, aGRIRISL, GpriR Tteryaliphatic
ring of B10G %&éfﬁgfgﬁ W Rnﬁﬁa; dﬁt@nﬁ@}'@ﬂl@i’ r0f oEHRBCHZRIQ $ndependently
dro e xy C, 6a| |, C2-6al , 0X0, O%CHZ 1.3NR'Ra or
selec:tec}\?/ g) 0 1%2#1 pﬁigeg fél'f‘étg% Tl %@eﬁ&hﬂvﬁ and NC,_alky};
S‘é’lex:{@ﬂzfrommyﬁlﬁgen hydroxy, C, 6a|ky| 10 C2-6alkenyl, C2-6alkynyl,
(ﬁ@?ég@(ézw alleyl+C1.6alkoxy, C(O)C,-6alkyl, (CH2)0.3ary1,
(C142)0-; -3Het, C(O &CHZ)O 3Het, (CH2)0-3NRt6R17 (CH2)0-30R16,
(B2 RIES)@MNFO-3NR'6R" MR' 8C(0)(CH2)0 3NR76R",
HNO 2 H2I0INBARRGH,-(CH2)0-3heteroaryl or

Q) 0-3 bstitut a.
S B R ey res Tare B et appen
ang, 8B RbEaiky B si51Rqa@tandemﬁdar@yrsdegeﬁdemwem@tedyﬁm Cy.ealkyl,

Ca.salkd AP BNy fry16@H), (EH fo&h@léﬁl&o@'é@ﬁé'z%l (CHaly saryl, (CHy)osHet,
H2)0. 3heteroar | gHZ 0.3C )gCHZ)O -3NR18R19 or .
CONrifes e B B aheR " o 1200-301

NR’BC@)(@%)WR@R-Baﬂ@X}é{@ﬂ%ﬂ%‘ﬁﬂ‘Rmmgmmwth)ﬂmﬂﬂbﬁmmtmryl,
optzonatﬁyvélmgnlmﬁ%ﬁ%&m&e&o@g%&peq@rﬁ l'@?cttlgd 38, @c, 7 ﬁ&r@oxy, halogen,

atoms, which rin may optionally contain 1 or 2 more heteroa oms
G 63}k§’é¥e§¥éﬁlﬁ§h¢0’ )20 S and/or 1 or 2 groups independently selected

fr@i‘hafﬁ:(@)7 ﬁé@&%pbﬂd@ﬂﬂ@m@ iﬂ*ﬁlﬂ W@%@O@%ﬁ‘@m M‘Wd@ﬂz)o sHet,
is o 9 X a
(CHZ)O?%% an aré m?jpen ent hsﬁelgqf: g%y orEr? hX ?88% }Qép%o Ig%*ed by

Cy 6ﬂlkhb€§ﬁéé¢y@%ﬁﬁi§émﬂjﬂi@0¥dgether with the nitrogen -atom to WhICh they

a&?lﬁ‘ﬁaﬁbﬁﬁ’ fegpmar halRIaaliRRAle LRniBS Rich te-¥ 4ing:AtReS f&iﬂiﬁmezemahphauc

tré Otlon%uycgontalnal %r t2 rgzﬁ e hetero s sel gted ftrom OeE N, O and
fing 0 R e R B e B (0} R e R R g s from O o
S andlwhloh?rmguiw opttoredintsuishtitatedoby ﬁ@b@éﬁ)bW@lm\w or
N(CHS:::¢2l1R%Yy, and PHRHTRESHUSAY: ARG SRRIRNIEISR/ Ralbae Ay ity 108 calkyl or

proviso that the compound ot formula () is not: 30

Craal l‘fii}-'cyclohexyl 7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazine-1 1-carboxylic

aBiti,and R" are independently selected from hydrogen, Cy¢alkyl and heteroaryl;

14:qyelohaxyl-GInetbwlie 6. FSHEa iondRial 2t 2l wlReRE QdiazoRRG oatiphatic

-11 carboxyllc acid,
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, Cy.salky! or C,salkoxy;

and pharmaceutically acceptable salts thereof;

with the proviso that the compound of formula (I} is not:

14-cyclohexyl-7,8-dihydro-6H-indolo{1,2-e][ 1,5]benzoxazine-11-carboxylic acid,
14-cyclohexyl-6-methyl-5.6,7, B-tetrahydroindolo{2,1-a}{2,5]benzodiazocine-1 1-carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo(2,1-a][2,5]benzodiazocine-1 | -carboxylic acid, or
14-cyciohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolof2,1-a}{2,5]benzodiazocine-11-carboxylic
acid.

2. A compound as claimed in Claim 1 wherein X is —<CRY™R- and Y is NR'.
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14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazoci
ne-I |I-carboxylic acid, or

wo Inbanycigdoexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2dralig: aoe i 127
zodiazocine-11-carboxylic acid. 35. 2. A compound as claimed in Claim
1 wherein X is -CRi4R15- and Y is NRj43 WO 2006/046030
PCT/GB2005/004127 -73 3. A compound as claimed in Claim 1 wherein

' IS ;SRARIR ANDLKISNR 4 44 AS9RpRoURd ag slaimed in Glaim 1 of
3. B ou((%aé%% %\?dx %Il\l AI\T o 'E)k?eﬁ CPQ

ormula pharmaceutically acceptable salts thereof® XY\ Z HO2C
N -~ O 5 where Xis -CHR'a-; Y is -CH2- or NR 14,; Zis O or -CH2-; Q',

4. Ridnandifd hé daneas dafined dp (odaimh 1) 2ApHE-HR sERYISE JRALUWINE Raks thereof:

is NRI4S, Z is not O. 5. A compound as claimed in Claim 3 or Claim 4
wherein Y is -CH2- when Zis 0 GXAmq,ompound as claimed in any one of
Claims 1, 2 or 4 wherein Y is NR'14, \Mgen Zis -CH2-. 15 7. A compound
as claimed in Qe of Claims$ 1, 2,4 or 6 wherein Y is NR 14, when Xis

-CH2-. 8. A compoun Med in ghy-gne of Claims 1, 3, 4 or 5
wherein Y is -CH2- w y @ drogen. 20 9¢4A compound as
claimed in any one of ms Itg 8 wheseirR'’ (CH2)0-10R16 or
(CH2)0.1NR16R'r where R16 and.R" are as defined in Claim 1. 10. A
compound as claimed in any o laims 1 to 9 wherein RI4, is
hydrogen, Cl-6alkyl, 25 Ca6alks et, (CH2)o_3NR16R17 or
ggg)_%};BNR'GR", where R16 and R'7 are as defined in Claim 1. 11. A
compound ‘as claimed in any one of Claims | to 10 wherein Q' is hydrogen,
Katogdh, hyHR)‘i“y, Cl.6alkoxy, O(CH2)0.3C(0O)(CH2)0_3N(Cl.4alkyl)2,
D(CH 3Lyl or O(CH2)o.3heteroaryl. 30 12. A compound as claimed in

SI?}@ %ﬂgf gggrar}glg gg n:[1 é’c\ilg; (23893/846030 PCT/GB2005/004127 -74

where

with the proviso that when Y is NR'*, Z is not O.

5. A compound as claimed in Claim 3 or Claim 4 wherein Y is -CH,- when Z is Q.

6. A compound as claimed in any one of Claims 1, 2 or 4 wherein Y is NR'* when Z is -CH,-.

7. A compound as claimed in any one of Claims 1, 2, 4 or 6 wherein Y is NR'* when X is -CH,-.
3. A compound as claimed in any one of Claims 1, 3, 4 or 5 wherein Y is-CH,~ when R'® is other
than hydropen.

g, A compound as claimed in any one of Claims 1 t0 8 wherein R is (CH,)o0.1OR" or

(CHL)o. NR"R? where R'® and R" are as defined in Claim 1.

10. A compound as claimed in any one of Claims 1 to 9 wherein R™ js hydrogen, Cy_alky!,

C, galkenyl, Het, (CHy)osNR 'R or CLOWCH)pNR°R", where R and R! 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,
C;_52.Ik0)(y, 0(CH2)0.3C(O)(CH;)@}_]N(CI_,galkynz, O(CHz)@.:gar)’l aor O(Cﬁz)ﬂ,gheteroaryl.

12. A compound as claimed in Claim ] of formula (Ia):
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~X"Y HO2C z (la) A OZ)o_t wherein A is cyclopentyl or cyclohexyl,
optionally substituted by halogen, hydroxy, C1.4alkyl or C1.4alkoxy; S Q'
woisdhakegen hydroxy, Cl.6alkyl, C1.6alkoxy, aryl, heteroaryl, C%Bﬂmmo 1127
(CH2)o 3NR'Rd, O(CH,)1.3NR'Rd, O(CH2)0_3CONR'Rd,
O(CH2)o.3aryl, O(CH2)0.3heteroaryJ4AOCHRIR; R™ and Rd are each
independently selected from hydrogen, C1.4alkyl and C(O)C1.4alkyl; or
R, Rd and the nitrogen atom to whjch they are attached form a
heteroaliphatic ring of 4 to 7 ring-4tonYs, where said ring is optionally
substituted by en, hydroxy, C 4a|k§£1 or Cl4alkoxy; 10 R and Rt are
each mdependen%(i?9 :
are linked by a heterdg selegt . 0.an8 S to form a
‘ ' ’l ere said’ ring is gpgonally
substituted by halogen, hydroxy,C1.4alky l.4alkoxy; and wherein
said C1.4alkyl, Cl.4alkoxy and aryl groups ére ptionally substituted by
whereinalogen or hydroxy; 15 Q2 is halogen, hydroxy, C1.4alkyl or C1.4alkoxy,
where said Cl 4dalkyl and C1_4alkoxy s are optionally substituted
oy RIS S Ry e B ST 2 sy mbowa%%ﬁayof:wamw o
C,..atkdwgteroatom selected from N, 0 and S to form a ring of 4 to 7 atoms,

vq“qg%@ggnﬂﬂpd}%gp@nﬁu SH %ﬁ% R%m% R 'ggﬁ@% 1§s€r§

ox Xis C

OCHNRERR z%%{ﬁ@ﬁ@l‘%# Rcﬁ&@ﬁbsam»@(@i% et ey ROSTRARSReach
mdep@ade,ratbﬂcseﬂﬁ%@ﬁitdrieﬂg Emaé&@affgrﬁlwdm@éncd @%léﬂhg@@(@@gslqggkﬂ
alkax i_6a et N
e RS TR AR,
ring at@@ﬂe@t&ﬂ&fwﬁwrmdﬁd@éﬁn@x.Wyu@ﬁ@x@ﬂ@mmwmm;.@ﬂﬁu@rF@Mzﬁh@w,
Zlme zn;'&ragﬁe m&wﬁﬁem@wﬁs{e@@mhﬁ&@%@f@%ﬁg@whatic ring of
to. 7 ripg.ato ich rin tiona in 1 or 2 more
heteroafggns Sefet eg PR 8 or %fgr %é“@?(% 3](}(%? iy gheteroaliphatic ring of
4 to 7 INE hdalkyharedsaichiote nmts)nmhon!@ldytsmsmbmby inalogent oy, Cr.salkoxy;
Clfalterkar agiJC4 32! )t 3915);( Jl:y)ilg?rcﬁfﬁ's '%%B&&%E}Q}’lb%%'ﬁ@& gy halogen or

from hydrogen and CI-6 yI or R 8, R'9 and the nitrogen atom to which
hydroxey are attached form a heteroaliphatic ring of 4 to 7 ring atoms, which

riQlintalogptiopdidx gantailich ex 2 mokexhetdroatan selksted dromalkerySroups are
0p£ionacf{yasﬁsgi{t{98d by halogen or hydroxy;

or Q' and QF 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,.4alkyl or C; salkoxy;

X is C=0, -CR"R'*- or NR*; |

Y is -CR'RM. or NR™,

Zis O, -CHy— or -CH,CH,—;

R™, R' R" and R"™ are each independently selected from hydrogen, bydroxy, Cy.ealkyl,
C,.salkenyl, Cpgalkoxy, C{O)C, galkyl, Het, (CH)paNR™RY, C(O)(CH,)eaNR R and
NHC(OXCHa)osNR'R™;

R'"and R are independently selected from hydrogen, C, 4alkyl and (CHQ)MNR’SRW;

or R, R" and the nitrogen atom to which they are attached form a heteroaliphatic ring of 4 t0 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, Ci.alkyl or
C,.ialkoxy;

R' and R" are independently selected from hydrogen and C,galkyl;

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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-WO 2006/046030 PCT/GB2005/004127 -75 S(O), S(0)2, NH or
NC1.4alkyl, and which ring is optionally substituted by halogen, hydroxy,
wo @ohsAaliegbor Cl.4alkoxy; and pharmaceutically acceptable saltgdhowotosiz7
with the proviso that: 5 when Z is 0, then Q' does not contain a ring that is
either a C6.14ary1 group, a C3. Ocyctdalkyl group, or a heterocyclic group
including 1 to 4 heteroatoms selected from 0, N and S, and the compound

formyla (la) is,not: . onal ted
s S R S SRt o cpl el s o . g e o
C;.alkapgid,

and pha%a@y@ggggﬁ[f@-mg;@ygt@,@e}a%fgetrahyd roindolo[2,1-a][2,5]benzodiazocine
-ll-carboxylic acid, 10

with the, proXi9ddiy1-3-methoxy-5,6,7,8-tetrahydroindolo[2, 1-a][2,5]benzodiazocin
when Zésll-tbart@kyﬁe}s aoidtootain a ring that is either a Cq.yqaryl group, a Cs geycloalkyl group, or a

heteroc%ﬁfgéﬁégp%ﬂi{%ﬁ@ﬁgQ%i@f%%kgl&gd%&%@hwﬁ gdolo[2,1-a]
2,5]benzodiazocine-11-carboxylic acid. 13. A compound as claimed in
and the comprPusl whisraia(i®) éy@bhexyl, optionally substituted by halogen, 15

14-cycibyehaxy, s Qih datkykpmiclod akony s bdnAcempovasiasglrinaer] in Claim
12 or.Claim,1 ein Q'is hal ,.h C1.,4alkyl or,Cl-4alkoxy..
eyl S D o R, Ty S O] R

T
compound as claimed in a aims

14-cycighendenmalon -Sdidanthudclded indiRfbaoiderasine: aearbric acid, or
14-cyciBharmnaceasiicalysasaeptaile salis.therenfo B dan Fidbodlankiddi 1-carboxytic

wherein Q1 and R 14" are as defined in Claim 12, with the proviso that the
compound of formula (laa) is not:

14-cyelohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine

13. 'M'&%?Qﬁﬂydiﬁs%@jﬁncd in Claim 12 wherein A is cyclohexyl, optionally substituted by halogen,
14-cyelohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazoci
bydrox e padSrb Oyt B or 30

14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a]

4. A2 diazocinealil-cathoy/ic cagid MR 0R&04808%en, hydroxy, Cyialkyt or

PCT/G112005/004127 -76 17. A compound as claimed in"Claim 16
Crealkgiierein Q1 is halogen or absent. 18. A compound as claimed in Claim 16
or Claim 17 wherein R14, is (CH2)0-3NR"R" or 5 C(O)(CH2)0 3NR16R17

15. W @5%&%@3 zﬂ;dc gi;n%ﬁqnagnyq (e)lftlg 89 (I,’pm%llsa Wt%%‘f& wherein Q is absent.

16. A compound as claimed in Claim ! of formula (Jaa) and pharmaceutically acceptable salts
thereof:

14z
R

HO,C N
Crpe

wherein Q' and R are as defined in Claim 12,

with the praviso that the compound of formula (Iaa) ts not:

14~cyciohexyl~6-methyl~§ ,6,7,8-tetrahydroindolo{ 2, 1-a}{2,5]benzodiazocine-1 1-carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydromdolaf2,1-a]{2,51benzodiazocine-1 1-carboxylic acid, or
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo{2,1-a]{2,51benzodiazocine-11-carboxylic

acid.
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19. A compound as claimed in Claim | of formula (Ib) and
pharmaceutically acceptable salts thereof: R14 R15 O HO2C N (Ib) Q1
WE@ER0L0AMere Q1, Q2, R14 and R'5 are as defined in Claim 1,»aithhesos/004127

proviso that the compound of formula (I) is not
14-cyclohexyl-7,8-dihydro-6H-indolo[1,2- e][1,5]benzoxazine-11-carboxylic
acid. 15 20. A compound as claimed in Claim 1 of formula (Ic) and
pharmaceutically acceptable salts thereof: R14 R10 HO2C N where R10
and R14 are as defined.in Claim 1. 20 .21.,A compound of formula (1) as

7. de%?%%rll%o&?g?ﬁ Clﬁ,i lc]%areg iﬂhaﬁﬁna%:égﬂ‘ |8§I’II§/ clcse(ilﬁggffg %%ﬁP fﬁ{étreof, for use
in therapy. 22. The use of a compound of formula (1) as defined in Claim

18. 1, or @RbaimaceulisriY, ACLERIBOIE 88lindT DRIRA! dor hg-manywfaciure,
medigament for treatment or prevention of infection by hepatitis C

of a
CONfrtigom'E HRmEAeE: BnitRAR - 77 SHABA i kical composition

comprising a compound of formula (1) as defined in Claim 1, or a

phay ' I%y t -salt thereof,. in.association witga :
A R S R H R By e s ot

as claimed in Claim 23 which further comprises one or more other agents

for the treatment of viral infectioggisu h as an antiviral agent, or an

immunomodulatory agent such as &5-R- or y-interferon. 25. A process for

- the preparation of a compound of formula)(l) as defined in Claim 1 either

10 (a) where Y is N#OA by interna] ring closure of a compound of formula

(I: OH XNHR14 wZR| - erein R', R2, &y Ar, W, X

and Z are as defined in ClI Q

Q2

where Q', %, R™ and R* are as defined in Claim 1,
with the proviso that the compound of formula (Ib) is not 14-cyclohexyl-7,8-dihydro-6H-indolo{1,2-

ej[1.5]benzoxazine-11-carboxylic acid.

- 20. A compound as claimed in Claim 1 of formula (Ic) and pharmaceutically acceptable salts thereof:

Rhﬁ

R10

HO,C N
O Y O (ic)

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 I, or a pharmaceutically acceptable sait
thereof, for the manufacture of a medicament for treatment or prevention of infection by hepatitis C virus

in a4 human or animal.



15 (b) by internal ring closure of a compound of formula (lll): W,X-Y-Z R
N Br Ar (lll) ERZ ~A 20 wherein R', R2, A, Ar, W, X, Y and Z are as
defined in Claim 1 and E is hydrogen or bromine; or (c) by internal ring
closure of a compound of formula (I % -78- W'X,-Y"Z RNAr (IV) RZA
wherein R', R2, A, Ar, Y and Z are as dafined in Clalm land 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 W during or

after the cyclisation reaction.
23. A pharmaceutical composition comprising a compound of foxmula (Iy as defined in Claim 1, or a

pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable carrier.

5 24 A pharmaceutical composition as claimed in Claim 23 which further comprises one or more other
agents for the treatment-of viral infections such as an antiviral agent, or an immunomodulatory agent such

as G-, f- or y-interferon.

25. A process for the preparation of a compound of formula (1) as defined in Claim 1 either

10 (a) where Y is NR', by internal ring closure of a compound of formula (II):

OH
/
X H 4
’ NR
1 v
R
) Ar )

R* 4

A

whetein R', R%, A, Ar, W, X and Z are as defined in Claim 1;
15

(b) by internal ring closure of a compound of formula (III):
"
N (1)
” Y
A

20 wherein R}, R%, A, Ar, W, X, Y and Z are as defined in Claim | and E i3 hydrogen or bromine; or

(c) by internal ring closure of a compound of formula (IV):



(Iv)

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

W during or after the cyclisation reaction.



