
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 adequate treatment  for HCV infection but it is believed that
inhibition of its RNA polymerase in mammals,  particularly humans, would
be of benefit. Published International patent application WO 93/00334
(Fidia-Georgetown Institute for  the Neurosciences) discloses the following
indole derivatives: R 3 r A-~  N \ ~I Z R4  CH2)n N-Ri  R2  where A. 1, R1,
R,. R3, R4 and n are defined therein, as useful in compositions and
methods for  treating psychiatric and neurological disorders. However, this
document does not disclose the use  of tetracyclic indole derivatives in
treating or preventing viral infections. Published International patent
application WO 2005/080399 (Japan Tobacco Inc.)  discloses the
following fused heterotetracyclic compounds: (R% Q R2  R' G3 R  G 2 ' A
X  G~ e I G1._. G  R R  Qy where A, X, Cy, G', G2, G', G, G5 , Gs, R', R2,
R3. R', Rs, R6 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 (1): WO 2006/046030 PCT/GB2005/004127  -2
W .X~-Y  Rs I Z  



N (I)  RZ Ar A  wherein A is C3-scycloalkyl, optionally substituted by
halogen, hydroxy, C,-,alkyl or Cj-4alkoxy;  At is a moiety containing at
least one aromatic ring and possesses 5, 6, 9 or 10 ring atoms,  5
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, hydroxy, C,-6alkyl, C1.6alkoxy,
(CH2)o-3aryl, heteroaryl, CONR`Rd, (CH2)0-3NR`Ra
O(CH2)o-3C3-BCycl.oalkyl, O(CH2)l-3NR`Ra, O(CH2)0-3CONR`Ra,
O(CH2)0-3CO2H, O(CH2)o-3aryl, 10 O(CH2)o.3heteroaryl, OCHR`Rf or
O(CH2)o-3S(O)2(CH2)0-3NR`Ra; R` and Ra are independently selected
from hydrogen, Ci-6alkyl and C(O)Ci.6alkyl; or R` and Rd, together with
the nitrogen atom to which they are attached, form a heteroaliphatic  ring
of 4 to 7 ring atoms, optionally containing I or 2 more heteroatoms
independently selected from 0  and S and/or I or 2 groups independently
selected from NH and NCi.4alkyl, where said ring is optionally  15
substituted by halogen, hydroxy, C1-4alkyl or Cj-4alkoxy; R` and Rf are
independently selected from hydrogen, C1.4alkyl and Ci.,alkoxy; or R` and
R` are linked by a heteroatom selected from N, 0 and S to form a
heteroaliphatic ring of  4 to 7 ring atoms, where said ring is optionally
substituted by halogen, hydroxy, Ci-4alkyl or C7-4alkoxy;  and where said
C1-4alkyl, C,-4alkoxy and aryl groups are optionally substituted by
halogen or 20 hydroxy; Q2 is halogen, hydroxy, C1.4alkyl or C1.4alkoxy,
where said Ci-4alkyl and C1.4alkoxy groups are  optionally substituted by
halogen or hydroxy; or Q' and Q2 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, 0 and S, and is optionally substituted by
halogen, 25 hydroxy, Ct-4alkyl or Ci.4alkoxy; one of R' and R2 is CO2H,
C(O)NHS(O)2NR'Rb, C(O)NHS(0)2Ci-6alkyl,
C(O)NHS(0)2(CH2)0-3CO2R` or C(O)NHS(0)2(CH2)0-3aryl, and the
other of R' and R2 is hydrogen; R2 and Rb are independently selected
from hydrogen and Ct-6alkyl, 30 or R' and Rb, together with the nitrogen
atom to which they are attached, form a heteroaliphatic  ring of 4 to 7 ring
atoms, which ring may optionally contain I or 2 more heteroatoms
independently  selected from 0 and S and/or 1 or 2 groups independently
selected from S(O), S(0)2, NH and NCt.4alkyl;  W is -CH2- or -CHZCH2; 



3  Xis C=O, -CR14R"- or NRI4; Y is -CR,4aRlsa- 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)03C3.8cycloalkyl, C6alkoxy, C(O)CI-6alkyl,
(CH2)-3ary1, (CH,)a  ,,Het, C(O)(CH2)o3Het, (CH2)0-3NRI6R17,
(CH,)0-30816 (CH2)0-7C(O)(CH2 )oaNR16R12
NRISC(O)(CH2)o.3NR16R", S(O)0-2(Cbl2)0aNR16R17,
(CH2)o.3heteroaryl or C(O)(CH2)1.3heteroaryl,  optionally substituted by
one or two groups independently selected from CI_6alkyl, hydroxy,
halogen, C1_salkoxy, SH and S(C,,alkyl); R16 and R" are independently
selected from hydrogen, Csalkyl, (CH,)o.4NR'8R19  (CH2)o_3Het,
(CH2)0.3heteroaryl, (CH2)o-3C(O)(CH2)o-3NR''R19 or
(CH2)o-3C3.Scycloalkyl,  optionally substituted by C1 6all yl, (CH2)o.30H
or (CH2)0.3C16alkoxy; or R16 and R", together with the nitrogen atom to
which they are attached, form a  heteroaliphatic ring of 4 to 7 ring atoms,
which ring may optionally contain 1 or 2 more  heteroatoms selected from
0 and S and/or I or 2 groups independently selected from S(O), S(0)7,
NH, NC,Aalkyl and N(CH2)o.3C1. alkoxy, and which ring is optionally
substituted by halogen,  hydroxy, C14alkyl or C14alkoxy; R'$ and R19 are
independently selected from hydrogen, C., 6alkyl and heteroaryl; or RI8
and R19, together with the nitrogen atom to which they are attached, form
a  heteroaliphatic ring of 4 to 7 ring atoms, which ring may optionally
contain I or 2 more  heteroatoms selected from 0 and S and/or I or 2
groups selected from S(O), S(O)2, NH and NC,- ,alkyl, and which ring is
optionally substituted by halogen, hydroxy, C,.4alkyl or Caalkoxy; and
pharmaceutically acceptable salts thereof-, with the proviso that the
compound of formula (1) is not:
14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazine-I I-carboxylic
acid,
14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine
-I l-carboxylic acid,  14-cyclohexyl-3-methoxy-5, 6,
7,8-tetrahydroindolo[2,1-a] [2,5]benzodiazocine-I 1-carboxylic  acid, or
14-cyclohexyl-3-methoxy-6-methyl-5.6,7,8-tetrahydroindolo[2,1-a][2,5]ben
zodiazocine-ll- carboxylic acid. In one embodiment, X is -CR14R"- and Y
is NR 141, In another embodiment, Y is -CRt4aRlsa- and X is NR'4. 3a  



According to a second aspect, there is provided a compound of formula (I)
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 manufacture of a  medicament for
treatment or prevention of infection by hepatitis C virus in a human or
animal. According to a fourth aspect, there is provided 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. According to a fifth aspect, there is
provided a process for the preparation of a compound  of formula (1) as
defined above either (a) where Y is NR", by internal ring closure of a
compound  of formula (R): OH  X NH R14  w Z  R' I / N (Tl)  At  R2 A
wherein R', R2, A, A, W, X and Z are as defined above;  (b) by internal
ring closure of a compound of formula (III):  W-X-Y-Z R1 Br At / (III)  E RZ
A  wherein R', R2, A, At, 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 (IV): 3b  W _X'-Y Z  R' N At (IV)  RZ ~ A  wherein R1. R2, A, Ar, Y
and Z are as defined above and X' is X as defined above or is converted  



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 (Ii)
andpharmaceutically acceptable salts thereof: WO 2006/046030
PCT/GB2005/004127 .  -4 X-Y\ Z  H02C N where X is -CIIR16-; Y is
-CH2- or NRt4a  5 Z is O or -CH2-; Q', R74 and R14' are as defined in
relation to formula (I);  with the proviso that when Y is NR 14,' Z is not O.
The following embodiments apply in relation to the compounds of
formulae (I) and (Iii):  In one embodiment, Y is -CH2- when Z is O. 10 In
another embodiment, Y is NR14, when Z is -CH2-.  In another
embodiment, Y is NR 14, When X is -CH2-. In another embodiment, Y is
-CH2- when R14 is other than hydrogen. In another embodiment, R14 is
(CH2)o 1OR16 or (CH2)o.INR16R17 where R16 and R'7 are as defined
in relation to formula (I). Preferably, R14 is OR16 or NR16R17. 15 When
R'4 is OR16, R16 is hydrogen, CH '8 '9 78  preferably ( z)la(Cl balkoxy) or
(CH2)1.3NR R where R"  and R19 are as defined in relation to formula (f).
More preferably, R16 is hydrogen, (CH2)2.3(Cl.4alkoxy),
(CH2)2.3N(C1.4alkyl)2 or (CH2)2-3NR'BR19 where R'B and R'9, 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 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 N I  NO  When
R74 is NR16Rt7, preferably R16 is hydrogen, CI.4alkyl, C3.8cycloalkyl,
(CH2)1.3NR'8R19, (CH2)0.3C1_4alkoxy,
(CH2)0.2C(O)(CH2)0.2N(C1.4alkyl)2 or Het, optionally substituted by
CL4alkyl,  



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
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 0 and S  and/or I or 2 groups
selected from S(O), S(O)2, NH and NC`_4alkyl. When R14 is NR16R17,
preferably, R" is hydrogen or C1_6alkyl. More preferably, Rt7 is hydrogen,
5 methyl, ethyl or i-propyl. Alternatively, when R" is NRi6R17, R16 and
R17, 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 0 atoms and/or I or 2 groups selected from NH, NC,-4alkyl and
N(CH2)o.3C,.4alkoxy. Examples of  suitable NR16R17 groups include: H
10 -NH2 -NH(CH3) ---N(CH3)21 NH2 N~\NMe2 /N~/NM02  H Me Me
OCH3 .~ NHMe , NMe2  15 Me Me  N / \/\ /N\/\ /N\~\N~ We  Me  Et 'Pr N
NMe2 .. ~NMe2  Me H " Me  QMe /  20 NjPr Me N  H Me N II /N CNMe2
NMe2  NMe2 0 0 WO 2006/046030 PCT/GB2005/004127  -6 



`-~ /'~/OMe  -N We -N N \-1 and In another embodiment, R14' is
hydrogen, CI-6alkyl, C2-6alkenyl, Het, (CH2)0.3NR'6R'7 or
C(O)(CH2)0-3NR16R175 where R16 and Rn are as defined in relation to
formula (I). Preferably, R1da is hydrogen, CI-5alkyl,  C2-4alkenyl, Het,
(CH2)2NR16R17 or C(O)(CH2)1-2NRI6R1' where R16 and R" are
independently C1,6alkyl, or R16 and R17, 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 0 atoms and/or 1. or 2
groups selected  10 from NH and NC1.4alkyl. Examples of suitable R14,
groups include hydrogen, methyl, ethyl, propyl,  butyl, pentyl, allyl, O O  O
I)  NMe2N~ 1L NMe2 `z.' ~NMe2 v -LZ  15 t , z and In another
embodiment, Q' is hydrogen, halogen, hydroxy, CI-6alkoxy,
O(CH2)0-3C(O)(CH2)0-3N(C1.4alkyl)2, O(CH2)0-3aryl or
O(CH2)0-3heteroaryl. Preferably, Q' is hydrogen,  fluorine, chlorine,
hydroxy, C1.4alkoxy, 0(CH2)0-3C(0)N(CI4alkyl)2, 0(CH2)0-1aryl or 20
O(CH2)0.Iheteroaryl. More preferably, Q' is hydrogen, fluorine, chlorine,
hydroxy, CI-3alkoxy,  O(CH2)1-2C(O)N(CI-3a1ky1)2, O(CH2)0-lphenyl,
0(CH2)0-Ipyridyl, O(CH2)0-Ipyridazinyl,  O(CH2)0-1pyrimidinyl or
O(CH2)0.lpyrazinyl. Most preferably, Q' is hydrogen, fluorine, chlorine,
hydroxy, methoxy, ethoxy, i-propoxy, OCH2C(O)N(CH3)2, benzyloxy,
0-pyridinyl, OCH2pyridinyl,  OCH2pyridazinyl, OCH2pyrimidinyl or
0-pyrazinyl. 25 Another favoured group of compounds of the present
invention is the compound of formula (Ia):  ~X-Y  H02C Z \ I (Ot)0-t (Ia)  A
Oz wherein WO 2006/046030 PCT/GB2005/004127  -7 A is cyclopentyl or
cycloltexyl, optionally substituted by halogen, hydroxy, C1.4alkyl or
Cl-4alkoxy; Q' is halogen, hydroxy, C1-6alkyl, C,-6alkoxy, aryl, heteroaryl,
CONR`Rd, (CH,),-3NR`Rd  



0(CHZ)1.3NR`Rd, O(CH2)0-3CONR`Rd, O(CH2)o-3aryl,
O(CH2)03heteroaryl, OCHR`RI; 5 R` and Rd are each independently
selected from hydrogen, C1.4alky1 and C(O)C1.4alkyl; or R`, Rd and the
nitrogen atom to which they are attached form a heteroaliphatic ring of 4
to 7  ring atoms, where said ring is optionally substituted by halogen,
hydroxy, Cl_4alkyl or Cl-4alkoxy; R` and R' are each independently
selected from hydrogen and C1.4alkoxy; or R` and Rf are linked by a
heteroatom selected from N, 0 and S to form a heteroaliphatic ring of  10 4
to 7 ring atoms, where said ring is optionally substituted by halogen,
hydroxy, Cl_4alkyl or C14alkoxy;  and wherein said C14alkyl, Cl_4alkoxy
and aryl groups are optionally substituted by halogen or  hydroxy; Q2 is
halogen, hydroxy, C1.4alkyl or C,-4alkoxy, where said C,_,alkyl and
C,.4aikoxy groups are  optionally substituted by halogen or hydroxy; 15 or
Q1 and Q2 may be linked by a bond or a heteroatom selected from N, 0
and S to form a ring of  4 to 7 atoms, where said ring is optionally
substituted by halogen, hydroxy, Cr_4alkyl Or C1aalkoxy; X is C=O,
-CR14R's_ or NR14  Y is -CR142Rlsa- or NR1da; Z is 0, -CH2- or
-CH2CH2-; 20 R14, R1d', R15 and Rt5' are each independently selected
from hydrogen, hydroxy, Cl-6alkyl,  C2.6alkenyl, C1.6alkoxy,
C(O)C1.6alkyl, Her, (CH2)0-3NR16R", C(O)(CH2)0.3NRd6R17 and
NHC(O)(CH2)0-3NR16R'7; R'6 and R" are independently selected from
hydrogen, C1.6alkyl and (CH2)o 4NR'8R19; or R16, R" and the nitrogen
atom to which they are attached form a heteroaliphatic ring of 4 to 7  25
ring atoms, which ring may optionally contain 1 or 2 more heteroatoms
selected from 0 or S or a group  S(O), S(0)2, NH or NC,_4alkyl, and which
ring is optionally substituted by halogen, hydroxy, C1.4alkyl or
C1.4alkoxy; R'8 and R19 are independently selected from hydrogen and
C1.6alkyl; or Rt8, R'9 and the nitrogen atom to which they are 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 or a
group  S(O), S(0)2, NH or NC1.4alkyl, and which ring is optionally
substituted by halogen, hydroxy, Cl_4alkyl or  C1.4alkoxy; and
pharmaceutically acceptable salts thereof;  with the proviso that: 35 when
Z is 0, then Q' does not contain a ring that is either a C6.14aryl group, a
C3_locycloalkyl group, or a  heterocyclic group including 1 to 4
heteroatoms selected from 0, N and S, and the compound of formula (la)
is not: WO 2006/046030 PCT/GB2005/004127  8 



14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazine-l1-carboxylic
acid,
14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine
-11-carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazoci
ne-l1-carboxylic acid, or
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]ben
zodiazocine-l1-carboxylic  5 acid. In one embodiment, A is cyclohexyl,
optionally substituted by halogen, hydroxy, CI.4alkyt or  C1.4alkoxy.
Preferably, A is unsubstituted or substituted by fluorine, chlorine, methyl or
methoxy. More  preferably, A is unsubstituted. In another embodiment, Q1
is halogen, hydroxy, Ci_4atkyl or C1.4alkoxy. More preferably, Q' is  10
fluorine, chlorine, methyl or inethoxy. In another embodiment, Q2 is
absent. Another favoured group of compounds of the present invention is
of formula (Iaa) and  pharmaceutically acceptable salts thereof: R 14a  N
C  HO2C Ql (Iaa)  15 wherein Q' and R14a are as defined in relation to
formula (Ia)  with the proviso that the compound of formula (Iaa) is not:
14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine
-11-carboxylic acid,
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a](2,5]benzodiazoci
ne-11-carboxylic acid, or  20
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]ben
zodiazocine-I1-carboxylic  acid. In one embodiment, Q' is halogen or
absent. Preferably Q' is fluorine, chlorine or absent. In another
embodiment, R14a is (CH2)o_3NR16R17 or C(O)(CH2)Q.3NR16R17
where R'6 and R" are as  defined in relation to formula (Ia). Preferably,
R16 and R17 are independently selected from hydrogen and  25 Ci-6alkyl.
More preferably, Rt6 and R17are independently selected from hydrogen,
methyl and ethyl. Most preferably, R16 and R17 are both methyl.
Examples of suitable R16 groups include:  O  N(C f la)2 (CH3)2 and WO
2006/046030 PCT/G112005/004127  -9 Another favoured group of
compounds of the present invention is of formula (1b) and  



pharmaceutically acceptable salts thereof: R1d R15 O  HO2C N (lb)  Q 2
5 where Q', Q2, R14 and R15 are as defined in relation to formula (1), with
the proviso that the compound of formula (Ib) is not
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
is absent or fluorine. Preferably, Q2 is absent. 10 In another embodiment,
R14 is (CH2)a,OR16 or (CH2)o.,NR16R17, where R16 and R" are as
defined in relation to formula (I). Preferably, R14 is OR16 or NR16R".
When R14 is OR'6, preferably R16 is hydrogen, (CH2),_3(C1_6alkoxy) or
(CH2)1_3NR'8R'9 where Rt8  and R'9 are as defined in relation to formula
(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,
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 0 and S and/or 1 or 2 groups selected
from S(O), S(0)2, NH and  NC,.4alkyl. Examples of suitable R16 groups
include hydrogen, OCH3 N(CH3)2 o  and NCH3 O  20 When R14 is
NR16Ru, preferably Rib is hydrogen, C,.4alkyl, C3_8cycloalkyl,
(CH2)1_3NR'8R'9  (CH2)a3C,.4alkoxy, (CH2)0.2C(O)(CH2)Q_2N(C1
4alkyl)2 or Het, optionally substituted by C,_4alkyl,  where Ri8 and R'9 are
independently selected from hydrogen, C,.4alkyl and heteroaryl, or R18
and R'9, together with the nitrogen atom to which they are attached, form
a 5- or 6-membered  heteroaliphatic ring, which ring may optionally
contain I or 2 more heteroatoms selected from 0 and S  25 and/or I or 2
groups selected from S(O), S(0)2, NH and NC,.dalkyl. WO 2006/046030
PCT/GB2005/004127  -10 When R14 is NR76R", preferably, R" is
hydrogen or Ci_6alkyl. More preferably, R" is hydrogen,  methyl, ethyl or
i-propyl. Alternatively, when R 14 is NR16R", R16 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 5 more 0
atoms and/or I or 2 groups selected from NH, NCI.4alkyl and
N(CH2)0.3C1.4alkoxy. Examples of  



suitable NRt6R" groups include: H  N  -NH2 -NH(CH3) -N(CH3)2 H H H
NH2 NMe2 /N /NMe2  10 H e Me  / ~~OCH3 N-"-\NHMe N~\NMe2  Me
Me  H N~~N~ ~~N~ N  O O NMe  Me Et 'Pr I  15 \NMe2 ~-NMe2 No  le H
N Me  N tJMe ~-N N  N'Pr Me  H Me O N N  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
compounds of the present invention is of formula (1c) and
pharmaceutically acceptable salts thereof: R14 R10  



HO2C N (Ie)  5 where R10 and R14 are as defined in relation to formula
(I). In one embodiment, R10 is hydrogen, hydroxy, oxo, OCH2CH2NR`R
or NHCH2CH2NR`R where  R` and R d are as defined in relation to
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
relation to formula (1). Preferably, R14 is hydrogen, O(CH2)1.3NR'gR19
or NH(CH2)1 3NR'8R19 where R'8 and R19 are as defined in relation to
formula (I). More preferably, R'4 is  hydrogen or No  15 When any variable
occurs more than one time in formula (1) or in any substituent, its
definition  on each occurrence is independent of its definition at every
other occurrence. As used herein, the term "alkyl" or "alkoxy" as a group
or part of a group means that the group is  straight or branched. Examples
of suitable alkyl groups include methyl, ethyl, n-propyl, i-propyl, n-butyl,
20 s-butyl and t-butyl. Examples of suitable alkoxy groups include
methoxy, ethoxy, n-propoxy, i-propoxy,  n-butoxy, s-butoxy and t-butoxy.
The cycloalkyl groups referred to herein may represent, for example,
cyclopropyl, cyclobutyl,  cyclopentyl or cyclohexyl. A suitable
cycloalkylalkyl group may be, for example, cyclopropylmethyl.  As used
herein, the term "alkenyl" as a group or part of a group means that the
group is straight  25 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. WO
2006/046030 PCT/GB20051004127  12 When used herein, the term
"heteroaryl" as a group or part of a group means a 5- to 10-membered
heteroaromatic ring system containing Ito 4 heteroatoms selected from N,
0 and S. Particular examples  of such groups include pyrrolyl, furanyl,
thienyl, pyridyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,  thiazolyl,
isothiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazolyl, oxadiazolyl,
thiadiazolyl, triazinyl, 5 tetrazolyl, indolyl, benzothienyl, benzirnidazolyl
and quinolinyl. When used herein, the term "Het" as a group or part of a
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. 



Where a compound or group is described as "optionally substituted" one
or more substituents 10 may be present. Optional substituents may be
attached to the compounds or groups which they substitute  in a variety of
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
optional substituent may itself be substituted by another substituent, the
latter being  connected directly to the former or through a connecting
group such as those exemplified above. 15 Specific compounds within the
scope of this invention include those named in the Examples and  Tables
below and their pharmaceutically acceptable salts. For use in medicine,
the salts of the compounds of formula (I) will be non-toxic
pharmaceutically  acceptable salts. Other salts may, however, be useful in
the preparation of the compounds according to  the invention or of their
non-toxic pharmaceutically acceptable salts. Suitable pharmaceutically 20
acceptable salts of the compounds of this invention include acid addition
salts which may, for example,  be formed by mixing a solution of the
compound according to the invention with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, fumaric acid,
p-toluenesulfonic acid, maleic  acid, 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
amino nitrogen atom 25 carries a suitable organic group such as an alkyl,
alkenyl, alkynyl or aralkyl moiety. Furthermore, where  the compounds of
the invention carry an acidic moiety, suitable pharmaceutically acceptable
salts thereof  may include metal salts such as alkali metal salts, e.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  30 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 in 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  35 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. WO
2006/046030 PCT/GB2005/004127  -13 A prodrug may be a
pharmacologically inactive derivative of a biologically active substance
(the  "parent drug" or "parent molecule") that requires transformation
within the body in order to release the  active drug, and that has improved
delivery properties over the parent drug molecule. The transformation  in
vivo may be, for example, as the result of some metabolic process, such
as chemical or enzymatic 5 hydrolysis of a carboxylic, phosphoric or
sulfate ester, or reduction or oxidation of a susceptible  



functionality. The present invention includes within its scope solvates of
the compounds of formula (I) and salts  thereof, for example, hydrates.
The present invention also includes within its scope N-oxides of the
compounds of formula (I).  10 The present invention also includes within
its scope any enantiomers, diastereomers, geometric  isomers and
tautomers of the compounds of formula (I). It is to be understood that all
such isomers and  mixtures thereof are encompassed within the scope of
the invention. The present invention further provides a compound of
formula (I) or a pharmaceutically  acceptable salt thereof for use in
therapy. 15 In another aspect, the invention provides the use of a
compound of formula (I) 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 20
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 liquid for  oral
administration, or of a solution or suspension for administration
parenterally. The pharmaceutical compositions optionally also include one
or more other agents for the  treatment of viral infections such as an
antiviral agent, or an immunomodulatory agent such as a-, (i- or y- 25
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 30 of formula (I) 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 will depend on a variety of factors
including the activity of the specific compound employed, the metabolic
stability and length of action of  35 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 0.02 to 5 or 10 g per day, with oral WO 2006/046030
PCT/GB2005/004127  -14 dosages two to five times higher. For instance,
administration of from 10 to 50 mg of the compound per  kg of body
weight from one to three times per day may be in order. Appropriate
values are selectable by  



routine testing. The compound may be administered alone or in
combination with other treatments, either  simultaneously or sequentially.
For instance, it may be administered in combination with effective 5
amounts of antiviral agents, immunomodulators, anti-infectives or
vaccines known to those of ordinary  skill in the art. It may be
administered by any suitable route, including orally, intravenously,
cutaneously  and subcutaneously. It may be administered directly to a
suitable site or in a manner in which it targets a  particular site, such as a
certain type of cell. Suitable targeting methods are already known. An
additional aspect of the invention provides a method of preparation of a
pharmaceutical  10 composition, involving admixing at least one
compound of formula (1) as defined above, or a  pharmaceutically
acceptable salt thereof, with one or more pharmaceutically acceptable
adjuvants,  diluents or carriers and/or with one or more other
therapeutically or prophylactically active agents. The present invention
also provides a process for the preparation of compounds of formula (1).
According to a general process (a), compounds of formula (I) where Y is
NR`" may be prepared  15 by internal ring closure of a compound of
formula (II): SOH  ,X H R 14  W Z ~ 1 (II)  At RZ A  wherein R1, R2, A, Ar,
W, X and Z are as defined in relation to formula (I). The reaction is
conveniently  20 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
DMF. According to a general process (b), compounds of formula (I) may
be prepared by internal ring  closure of a compound of formula (III): 25
"X-Y-Z  W R' N Br At I E (III}  R2 A  



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
in the presence of a Pd(0) catalyst, such as PdCl2(dppf), WO
2006/046030 PCT/GB20051004127  -15 a dioxoborolane, such as
4,4,4',4',5,5,5',5'-octamethyl-2,2'-bi-1,3,2-dioxaborolane, and a base, such
as  potassium acetate, in a suitable solvent, such as DMF, under a
nitrogen atmosphere. According to a general process (c), compounds of
formula (1) may be prepared by internal ring  closure of a compound of
formula (IV): W'-X'-Y-' Z  R' H oz~ICZ N Ar (IV)  RZ 5 A  wherein R', R2, A,
At, Y and Z are as defined in relation to formula (I) and X' is X as defined
in relation  to formula (I) or is converted to X during or after the cyclisation
reaction, and W' is W as defined in  relation to formula (I) or converted to
W during or after the cyclisation reaction. W' and X' may be 10 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 example, W' may be CH2-halogen or W' and
X' together  may be an epoxide or aziridine group. When W' is
CH2-halogen, such as CH2-Br, the reaction is  conveniently performed in
the presence of a base, such as sodium hydroxide, in a suitable solvent,
such as 15 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), (III) 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 Examples, or by alternative procedures which will be readily  20
apparent. Further details of suitable procedures will be found in the
accompanying Schemes and Examples.  For instance, compounds of
formula (I) 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 CO2CH3 may be converted into the
25 compound of formula (I) where R' is CO2H by conversion of the ester
to the carboxylic acid, for example,  by treatment with BBr3 in a suitable
solvent, such as dichloromethane, 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=O may be converted into the compound  



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
solvent, such as THE General Synthetic schemes In general, five
synthetic schemes may be used to obtain the compounds of formula (I).
WO 2006/046030 PCT/GB2005/004127  -16- Method A X.\ Met& X'\ y.  H
W Ar Nr Z'  R02C Br _ RO2C , Br y R02C Ar  A X'-W'-halogen A (Pd) A  1)
Functional  group manipulation  2) ring closure  X-y\ X-y~ w z w z
deprotection \ rt \  A H02C ! / Ar R02C Ar  A A  2-bromoindole
intermediate (prepared as described in published International patent
application 5 W02004/087714) was functionalized on the indole nitrogen
to introduce precursor functionality W'/X' to  either or both of the elements
-CH2-/X of the tether. Pd-mediated cross-coupling methodology (eg,
Suzuki, Stille etc) then brought in the C2 aromatic bearing pre-cursor
functionality Z'/Y' to either or both  of the elements Z/Y of the tether.
Functional group manipulation followed by ring closure afforded the
tetracyclic system. Ester deprotection then yielded the target indole
carboxylic acids, with the C2 10 aromatic tethered to the indole nitrogen.
Method B X.W' 1) Functional H group W  manipulation Ar  ROZC~ ~ HJBr
---W'--r.- ROZ / / WBr --- 6  



2) tether R02 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
assembly out to the appropriate 2-haioaromatic, 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. WO 2006/046030 PCT/GB20051004127  -17- Method C
X`Y\  Metal / 1) Functional Z  H Ar C- At group H R02 ,yr ROZ
manipulation RG Ar  ; / Br Z A [Pd) A 2) tether assembly A I ring closure
W/X-\ ; /X--Y\  Z deprotection  P4 t \  HOZ Ar RO2C Ar A A  The C2
aromatic was introduced at the outset via Pd-mediated cross-coupling
methodology (Suzuki, 5 Stille etc). The tether was then built up, with
cyclisation onto the indole nitrogen finally closing the ring.  Ester
deprotection then yielded the target indole carboxylic acids, with the C2
aromatic tethered to the  indole nitrogen. 



Method D X'--Y' 1) functional group X Y  WI/ manipulation w Z  Z 2)
deprotection ROZC Ar 110 HOZC Ar  to A 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. 15 Method E /X-y X-Y  W Z
carboxylate W \  It manipulation ------ -~" HOZ I Ar Rl I At  A A
C2-tethered indole carboxylic acids arising from Methods A-D were further
derivatised through  manipulation of the carboxylate functionality to give
compounds bearing a carboxylate replacement or  20 carboxamide. WO
2006/046030 PCT/GB2005/004127,  During any of the above synthetic
sequences it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved
by means of  conventional protecting groups, such as those described in
Protective Groups in Organic Chemistry, ed.  J.F.W. McOmie, Plenum
Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic 5 Synthesis, John Wiley & Sons, 3rd edition, 1999. The protecting
groups may be removed at a convenient  subsequent stage using
methods known from the art. The following Examples are illustrative of this
invention. 10 The compounds of the invention were tested for inhibitory
activity against the HCV RNA dependent  RNA polymerase (NS5B) in an
enzyme inhibition assay (example i)) and in a cell based sub-genomic
replication assay (example ii)). The compounds have IC50's below 5 M in
the enzyme assay and  several examples have EC50's below 2 M in the
cell based assay. Compound names in the examples were generated
using software from ACDLabs (version 6.0).  15 i) In-vitro HCV NS5B
Enzyme Inhibition Assay WO 96/37619 describes the production of
recombinant HCV RdRp from insect cells infected  with recombinant
baculovirus encoding the enzyme. The purified enzyme was shown to
possess in vitro  



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
heteropolymeric template. Incorporation of tritiated UTP or NTPs  is
quantified by measuring acid-insoluble radioactivity. This assay has been
employed to screen the  various compounds described above as inhibitors
of HCV RdRp. Incorporation of radioactive UMP was measured as follows.
The standard reaction (50 l) was  carried out in a buffer containing 20 mM
tris/HCI pH 7.5, 5 mM MgC12, 1 mM DTT, 50 mM NaCl, 25 0.03%
N-octylglucoside, I Ci [3H]-UTP (40 Ci/mmol, NEN), 10 M UTP and 10
g/ml poly(A) or  5M NTPs and 5g/ml heteropolymeric template. Oligo(U)12
(1 g/ml, Genset) was added as a primer in  the assay working on Poly(A)
template. The final NS5B enzyme concentration was 5 nM. The order of
assembly was: 1) compound, 2) enzyme, 3) template/primer, 4) NTP.
After 1 h incubation at 22 C the  reaction was stopped by adding 50 l of
20% TCA and applying samples to DE81 filters. The filters 30 were
washed thoroughly with 5% TCA containing 1M Na2HP04/NaH2P04, 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 IC50 values by utilising the formula:
35 % Residual activity = 100/(1+[I]/IC50)s where [I] is the inhibitor
concentration and "s" is the slope of the inhibition curve. WO 2006/046030
PCT/G112005/004127  -19- ii Cell based HCV Replication Assay Cell
clones that stably maintain subgenomic HCV replicon were obtained by
transfecting Huh-7  cells with an RNA replicon identical to
I3nneo/NS3-3'/wt described by Lohmann et at. (1999) (EMBL- 5
genbankCNo. AJ242652), followed by selection with neomycin sulfate
(G418). Viral replication was monitored by measuring the expression of
the NS3 protein by an ELISA assay performed directly on cells  grown in
96 wells microtiter plates (Cell-ELISA) using the anti-NS3 monoclonal
antibody IOE5/24 (as  described in published International patent
application W002159321). Cells were seeded into 96 well  plates at a
density of 10" cells per well in a final volume of 0.1 ml of DMEM/l0% FCS.
Two hours after 10 plating, 50 p.1 of DMEM/10% FCS containing a 3x
concentration of inhibitor were added, cells were  incubated for 96 hours
and then fixed for 10' with ice-cold isopropanol. Each condition was tested
in  duplicate and average absorbance values were used for calculations.
The cells were washed twice with  PBS, blocked with 5% non-fat dry milk
in PBS + 0.1% Triton X100 + 0.02% SDS (PBSTS) and then  incubated
oln at 4 C with the 10135/24 mab diluted in Milk/PBSTS. After washing 5
times with PBSTS, 15 the cells were incubated for 3 hours at room
temperature with Fc specific anti-mouse IgG conjugated to  alkaline
phosphatase (Sigma), diluted in Milk/PBSTS. After washing again as
above, the reaction was  developed with p-Nitrophenyl phosphate
disodium substrate (Sigma) and the absorbance at 405/620 nm  read at
intervals. For calculations, we used data sets where samples incubated
without inhibitors had  



absorbance values comprised between I and 1.5. The inhibitor
concentration that reduced by 50% the  20 expression of NS3 (IC50) was
calculated by fitting the data to the Hill equation, Fraction inhibition =
1-(Ai-b)/(A0-b) = [I]" I ([I]" + IC50)  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
microliter plates and  incubated without inhibitor. - n = Hill coefficient.  iii)
General Procedures 30 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 35 procedure (W.C. Still et al., J. Org.
Chem. 1978, 43, 2923) or on commercial flash chromatography  systems
(Biotage corporation and Jones Flashmaster II) utilising pre-packed
columns, WO 2006/046030 PCT/GB2005/004127  -20 Reagents were
usually obtained directly from commercial suppliers (and used as
supplied) but a  limited number of compounds from in-house corporate
collections were utilised. In the latter case the  reagents are readily
accessible using routine synthetic steps that are either reported in the
scientific  literature or are known to those skilled in the art. 5 'H NMR
spectra were recorded on Broker AM series spectrometers operating at
(reported)  frequencies between 300 and 600 MHz. Chemical shifts (S) for
signals corresponding to non- exchangeable protons (and exchangeable
protons where visible) are recorded in parts per million (ppm)  relative to
tetramethylsilane and are measured using the residual solvent peak as
reference. Signals are  tabulated in the order: multiplicity (s, singlet; d,
doublet; t, triplet; q, quartet; m, multiplet; b, broad, and 10 combinations
thereof); coupling constant(s) in hertz (Hz); number of protons. Mass
spectral (MS) data  were obtained on a Perkin Elmer API 100, or Waters
MicroMass ZQ, operating in negative (ES-) or  positive (ES') ionization
mode and results are reported as the ratio of mass over charge (m/z) for
the  parent ion only. Preparative scale HPLC separations were carried out
on a Waters Delta Prep 4000  separation module, equipped with a Waters
486 absorption detector or on a Gilson preparative system. In 15 all cases
compounds were eluted with linear gradients of water and MeCN both
containing 0.1% TFA  using flow rates between 15 and 40 mL/min. The
following abbreviations are used in the examples, the schemes and the
tables: 



Ac: acetyl; Ar: aryl; cat.: catalytic; dioxan(e): 1,4-dioxane; dppf:
(1,i'-bisdiphenylphosphino)ferrocene;  1,2-DCE: 1,2-dichloroethane; DCM:
dichloromethane; DIPEA: diisopropylethyl amine; DMAP: NN- 20
dimethylpyridin-4-amine; DME: dimethoxyethane; DMF:
dimethylformamide; DMSO: dimethylsulfoxide; DMP: Dess-Martin
Periodinane; EDAC.HCI: 1-ethyl-(3- dimethylaminopropyl)carbodiimide
HCI salt; eq.: equivalent(s); Et3N: triethylamine; EtOAc: ethyl  acetate;
Et2O: diethyl ether; EIOH: ethanol; h: hour(s); Et3SiH: triethylsilane;
HOAc: acetic acid; HATU:
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophophate; Me: methyl; MeCN: 25 acetonitrile; MeOH: methanol;
min: minutes; MS: mass spectrum; NBS: N-bromo succinimide; PE:
petroleum ether; Ph: phenyl; quant.: quantitative; RP-HPLC: reversed
phase high-pressure liquid  chromatography; RT: room temperature; sec:
second(s); SFC: Super-critical fluid chromatography; s.s.:  saturated
solution; TBTU: O-benzotriazol-l-yl-N,N,N',N'-tetramethyluronium
tetrafluoroborate; TFA:  trifluoroacetic acid; THF: tetrahydrofuran; THP:
terhahydropyranyl; TMS: trimethylsilyl. 30 Reagents: Zhan catalyst I Q1;
3-bis(2,4,6-trimethylphenyl)-4,5dihydro-imidazol-2-ylidenel-(4-chloro-i-
isopropxy-benzylidinelruthenium-dichloride: commercially available from
ZannanPharma Ltd.  (www.zannanpharma.com); methyl
(aminosulfonyl)acetate was prepared in analogous fashion to related
esters of aminosulfonyl acetic acid: eg, Tetrahedron Lett. 1989, 30 (22),
2869; Bull. Soc. Chim. France  35 1975, 3, 807. WO 2006/046030
PCT/G82005/004127  -21 Example 1:
14-cydohexyl-6-[2-(dimethylantino)ethyl]-7-oxo-5,6,7,8
tetrahydroindolo[2,1- a][2,5]benzodiazocine-11-carboxylic acid Std 1:
methyl 2-bromo-I-(2-tert-butoxy-2-oxoethyl]:3-cyclokexvl-IH indole 6
carbox ly ate 5 NaH (1.4 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 WO
2004/065367, from commercially available methyl indole-6-carboxylate) in
DMF (0.2 M) and the  solution stirred at RT for lh. Then tert-butyl
bromoacetate (1.1 eq) was added and the mixture stirred at  RT for 40
min. The solvent was removed in vacuo and the residue taken up in
ELOAc. The organic phase 10 was washed with H2O (twice) and then
brine. The organic phase was dried over Na2SO4, filtered and the  solvent
evaporated in vacuo to afford the title compound as a brownish solid (90
%); MS (ES') m/z 450  (M+H)', m/z 452 (M+Hf' S[ep 2: methyl
1-(2-tert-butoxy-2-oxaethy11-3-cvclohexvl-2-(2 form~lphenvl)-IH-indole 6
carboxate  15 To a solution of methyl
2-bromo-l-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-lH-indole-6-carboxylate
in  1,4-dioxane (0.15 M) was added Na2CO3 (6 eq, 2 M solution),
(2-formylphenyl)boronic acid (1.5 eq) and
bis(triphenylphosphine)palladium(II) dichloride (0.2 eq) and the mixture
heated at reflux for 45 min. The  reaction mixture was allowed to cool and
filtered. The filtrate was diluted with EtOAc and the organic  



phase washed with H2O, brine and dried over Na2SO4 before being
filtered and concentrated in vacuo. 20 The crude material was purified by
flash chromatography (1:9 EtOAc/PE) to afford the title compound as  a
yellow solid (53 %); MS (ES') nt/z 476 (M+H)' Step 3: methyl
I-(2-tert-butoxv-2-oxoethyl-3-cvclohexyl-2-(2-([J  (dimethvlamino
)ethyllamino lmethyl iphenyll -I H-indole-6-carboxyl ate 25 To a solution of
methyl
1-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-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
stirred at RT for 1 h, then the THE was removed in vacuo and the  residue
taken up in MeOH to give a 0.2 M solution. NaBH3CN (2 eq) was added
and the mixture stirred  at RT overnight. The reaction mixture was diluted
with EtOAc and the organic phase washed with a 30 saturated aqueous
solution of NaHCO3, H2O and then brine. The organic phase was dried
over Na2SO4,  filtered and concentrated in vacuo to give the title
compound (95 %); MS (ES') nriz 548(M+H)' Step 4:
13-cvclohexyl-2-1-((12-(dimethylamino)ethvllaminolmethyl)phenyll-6
(methoxycarbon ly) IH  indol-l-vllacetic acid 35 To a solution of methyl
l-(2-tert-butoxy-2-oxoethyl)-3cyclohexyl-2-[2-({[2-(dimethylamino)ethyl]
anino)methyl)phenyl]-IH-indole-6-carboxylate in DCM/H20 (2:1; 0.15 M), a
stoichiometric excess of  TFA was added dropwise and the solution was
stirred at RT overnight. The volatiles were removed in WO 2006/046030
PCT/GB2005/004127  -22 vacuo, the residue taken up in Et2O, scratched
and concentrated in vacuo again (2x) to drive off residual  TFA. The crude
was used in the next step without further purification; MS (ES') m/z 492
(M+H)' Step 5: methyl 14-cyclohexyl-6-(2-(dimethylamino)ethyI -7-ox
o-5.67,8-tetrahydroindolof2 5 al/2,51benzodiazocine-ll-carboxylate To a
solution of [3-cyclohexyl-2-[2-({[2-(dimethylamino)ethyl]aminoI
methyl)phenyl]-6- (methoxycarbonyl)-lH-indol-l-yl]acetic acid in DCM (0.08
M), DIPEA (3.5 eq) and HATU (2.5 eq)  were added and the mixture
stirred at RT overnight. The solution was diluted with DCM and HCl (1N)
and the 2 phases separated. The aqueous phase was extracted with DCM
(2x). The combined organic 10 phases were then washed with a saturated
aqueous solution of NaHCO3 and brine before being dried over  Na2SO4,
filtered and concentrated in vacuo. The crude was then used in the next
step without further  purification; MS (ES') m/z 474 (M+H)' Step6:
14-cvclohexvl-6-12-(dimethvlamino)ethyll-7-oxo-5678 tetrahydroindolof2l
15 al(2,51benzodiazocine-11-carboxylic acid To a solution of methyl
14-cyclohexyl-6-[2-(dimethylamino)ethylj-7-oxo-5,6,7,8-tetrahydroindolo[2,
1- a][2,5]benzodiazocine-11-carboxylate in DCM (0.02 M) was added
dropwise a solution of BBr3 in DCM  (1 M). The solution was stirred at RT
for 30 min. Volatiles were removed in vacuo. The crude was then  purified
by automated RP-MS-HPLC (stationary phase: column Waters XTERRA
prep. C18, 5 um, 19 x 



20 100 mm. Mobile phase: MeCN/H20 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-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,
J 14.8, IH), 4.80 (d, J 17.2, 1H), 7.51-7.55 (m, 1H), 7.60-7.67 (m, 2H), 25
7.72 (d, J 8.4, 1H), 7.77-7.82 (m, 1H), 7.91-7.96 (m, 2H), 9.29 (br s, 1H),
12.78 (br s, IH); MS (ES') m/z  460 (M+H)' Example 2:
14-cyclohexyl-6-(2-morpholin-4-ylethyl)-7-axo-5,6,7,8-tetrahydroindolo[2,1
- a][2,5]benzodiazoeine-11-carboxylic acid 30 Step 1: methyl
1-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-2-(2 ll(2 morpholin 4
ylethyl)aminolmethyllphenyl)-1 H-indole-6-carboxylate The title compound
was obtained following the same procedure described in Example 1, Step
3 for the  synthesis of methyl
I-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-2-[2-({
[2-(dimethylamino)ethyl]anrino)  35
methyl)phenyl]-1H-indole-6-carboxylate, using 2-morpholin-4-yiethyl
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)' WO 2006/046030
F PCT/GB2005/004127  - 23  Step 2: (3-cvclohexyl-6-(m
ethoxycarbonyl)-2-(2-//(2-morpholin-4-vlethvl)amino)methyllphenyl) IH
indof-l-yl )acetic acid The title compound was prepared using the same
procedure described for [3-cyclohexyl-2-[2-({ [2 5 (dimethylanuno)ethyl]
amino)methyl)phenylJ-6-(methoxycarbonyl)-1H-indol-l-yl]acetic acid in
Example  1, Step 4. The crude was used in the next step without further
purification; MS (ES') m/z 534 (M+H)+  Step 3: methyl
14-cyclohexvl-6-(2-morpholin-4-ylethyl)-7-oxo-5 6 7 8-tetrahvdroindolof2 1
aJf2 5lbenzodiazocine-ll-carboxylate 10 The title compound was prepared
using the same procedure described for methyl 14-cyclohexyl-6-[2-
(dimethylanuno)ethyl]-7-oxo-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiaz
ocine-11-carboxylate in  Example 1, Step 5. The crude was used in the
next step without further purification; MS (ES') m/z 516  (M+H)+ 15 Step 4:
methyl 14-cvclohexyl-6-(2-morpholin-4-ylethyl)-S 6 7 8-tetrahvdroindolof2
I- a1f2.5)benzodiazocine-l1-carboxylate To a solution of methyl
14-cyclohexyl-6-(2-morpholin-4-ylethyl)-7-oxo-5,6,7,8-tetrahydroindolo[2,1
- a][2,5]benzodiazocine-11-carboxylate in THE (0.15 M), 20 eq of BH3
Me2S (2 M solution in THF) was  added dropwise and the solution stirred
at RT for 2 h. MeOH was added carefully to the mixture until 20
effervescence ceased, then the volatiles were removed in vacuo. The
crude residue was not isolated and  



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
5lbenzodiazocine-ll- carboxvlic acid 25 The crude methyl
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 purified by automated RP-MS-HPLC (stationary phase: column
Waters  XTERRA prep. C18,5 um, 19 x 100 mm. Mobile phase:
McCN/H2O buffered with 0.1 % TFA). 30 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-d6 + 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 (in, IH), 1.85-2.0 (m, 3H), 2.63-2.67 (m, 1H), 3.33 (bs, 4H),
3.48-3.51 (in,  1H), 3.52-3.80 (m, 7H), 3.84 (bs, 4H), 4.42 (d, J 13.6, 1H),
4.84 (dd, J 16.2, 4.6, 1H), 7.48-7.51 (m, 1H), 35 7.61-7.70 (m, 2H), 7.74
(dd, J 8.4, 1.2, 1H), 7.84-7.90 (m, IH), 7.93 (d, J 8.4, 11-1), 8.2 (s, 1H);
MS (ES+)  m/z 488 (M+H)+. WO 2006/046030 PCT/GB2005/004127  -24
Example 3:
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-methoxy-5,6,7,8-tetrahydroind
olo[2,1- a][2,5]benzodiazocine-11-carboxylic acid Step 1: methyl
14-cyclohexyl-6-[2-(dimethylamino)ethyll-3-methoxy-5 6 7
8-tetrahydroindolol2 1  5 gN2,Slbenzodiazocine-ll-carboxylate To a
solution of methyl
14-cyclohexyl-6-[2-(dimethylanino)ethyl]-3-methoxy-7-oxo-5,6,7,8-
tetrahydroindolo[2,1-a][2,5]benzodiazocine-ll-carboxylate (prepared in an
analogous fashion to that  described in Example 1) in THE (0.06 M),
BH3Me2S (20 eq, 2 M solution in THF) was dropwise and the  solution
stirred at RT for 3 h. MeOH was added carefully to the mixture until
effervescence ceased, then 10 the volatiles were removed in vacuo. The
crude residue was not isolated and directly used in the next  step; MS
(ES') m/z 490 (M+H)'. Step 2: 14-cyclohexyl-6-(2-(dimethylamino
)ethyll-3-methoxy-5 6 7 8-tetrahydroindo1o12 1- al(2.Jj
enzodiazocine-ii-carboxylic acid 15 The crude methyl
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-methoxy-5,6,7,8-tetrahydroind
olo[2,1- a][2,5]benzodiazocine-1l-carboxylate was dissolved in dioxane
(0.06 M) and to that solution 10 eq of an  aqueous solution of NaOH (2N)
were added. The solution was stirred at 60 C for 3 h. The 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: McCN/H2O buffered with 0.1 % TFA). 20
Fractions containing the pure compound were combined and freeze dried
to afford the title compound as a  white powder (28 %). 



'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,
4H), 2.55-2.67 (m, 1H), 2.84 (s, 6H), 2.88-3.01 (m, 3H), 3.4-3.65  (m, 5H,
partially obscured by water peak), 3.75-3.80 (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,
1H), 7.67 (d, J 8.3, IH), 7.86 (d, J 8.3, 1H), 8.05 (s, 1H); MS (ES')  m/z 476
(M+H)' Reference Example 4:
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]henzodiazocine-11-carboxylic acid 30 Step 1: methyl
2-bromo-3-cyclohexyl-l-(i 3-dioxolan-2-ylmethyl)-1H-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-6carboxylate (prepared as
described in published International Patent application WO  2004/065367,
from commercially available methyl indole-6-carboxylate) in DMF (0.1 M)
and once 35 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 WO 2006/046030 PCT/GB2005/004127  -25 with
EtOAc. The organics were washed with aqueous HCI (1 N) (3x), water
and brine before being dried  over Na2SO4, filtered and the solvent
evaporated in vacuo. Purification was by flash chromatography (10  %
EtOAc/PE) to give a pale yellow solid that was triturated with Et20/PE) to
afford the title compound as  a white solid (69 %); MS (ES") m/z 422
(M+H)', m/z 424 (M+H)'. 5 SteQ2: methvl 3-cyclohexyl-l-(1
3-dioxolan-2-ylmethyl1-2-(2-formyl-4-methoxypheny~-IH-indole-6- 12
arboxvlate To a solution of methyl
2-bromo-3-cyclohexyl-l-(1,3-dioxolan-2-ylmethyl)-1H-indole-6-carboxylate
in  dioxane (0.1 M) was added Na2CO3 (6 eq, 2 M aqueous solution),
4-methoxy-2-formylphenylboronic acid  10 (2 eq) and
bis(triphenylphosphine) palladium(II) dichloride (0.2 eq). The mixture was
degassed before being heated at reflux for 30 min. RP-HPLC analysis of
the reaction mixture showed starting material  persisted. The reaction
mixture was allowed to cool and an additional I eq of 4-methoxy-2-
formylphenylboronic acid and 0.1 eq of
bis(triphenylphosphine)palladium(II) dichloride introduced.  Heating at
reflux was then resumed for a further 30 min. The reaction was allowed to
cool to RT and 15 partitioned between water and EtOAc. The aqueous
fraction was extracted with EtOAc and the combined  organics washed
with aqueous HCI (1N), water and brine before being dried over Na2SO4,
filtered and  concentrated in vacuo. The crude material was purified by
flash chromatography (10 - 20% gradient  EtOAc/PE) to afford the title
compound as a yellow foam (72 %); MS (ES') m/z 478 (M+H)' 20 Step 3:
methyl
3-cyclohexyl-1-(13-dioxolan-2-vlmethyl)-2-/4-methoxy-2-/(methvlaminolme
thvllphenvU- 



JH-indole-6-carboxylate To a solution of methyl
3-cyclohexyl-l-(1,3-dioxolan-2-ylmethyl)-2-(2-formyl-4-methoxyphenyl)-1H-
indole-6carboxylate in THE (0.05 M), methylamine (10 eq, 2 M solution in
THF) was added and the pH  adjusted to 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.
NaBH3CN (2.4 eq) was added  and the mixture stirred at RT for 2 h. The
reaction was quenched with saturated aqueous NaHCO3 and  extracted
(twice) with EtOAc. The combined organics were washed with water and
brine before being  dried over Na2SO4, filtered and concentrated in vacuo
to give the title compound as a viscous oil (89 %);  MS (ES') m/z 493
(M+H)' 30 Step 4: methvl
3-cyclohexyl-2-14-methoxy-2-f(methylamino)methyl /phenyl
/-1-(2-oxoethyl)-1 H-indole-6- carboxylate Aqueous HCI (25 eq, 3 M) was
added to a solution of methyl 3-cyclohexyl-l-(1,3-dioxolan-2-ylmethyl)-
2-(4-methoxy-2-[(methylamino)methyl]phenyl }-1H-indole-6-carboxylate in
THE (0.02 M), and the 35 mixture heated at reflux for 24 h. The volatiles
were reduced in vacuo, and the residue partitioned  between EtOAc and
saturated aqueous NaHCO3 (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 WO 2006/046030
PCT/GB2005/004127  -26 dried (Na2SO4), filtered and concentrated in
vacuo to give the title compound in essentially quantitative  yield; MS (ES)
m/z 449 (M+H). Step 5: 14-cyclohexyl-3-methoxv-6-methyl-5 6.7
8-tetrah-ydroindolo(2 I-al(2.51benzodiazocine-ll- 5 carboxylic acid Acetic
acid was added dropwise to a stirred solution of methyl
3-cyclohexyl-2-(4-methoxy-2- [(methylamino)methyl]phenyl)
-1-(2-oxoethyl)-1H-indole-6-carboxylate in MeOH (0.005 M) at RT, to
adjust the pH to pH 6. The mixture was stirred for 10 min prior to
introducing 3.2 eq of NaCNBH3. RP- HPLC analysis of the reaction
mixture after 1 h confirmed the complete conversion of the aminoaldehyde
10 to the desired cyclic amine. The reaction was diluted with an equal
volume of THE and 100 eq of NaOH  (2 M aqueous solution) introduced.
The reaction mixture was then heated at 60 C for 3 It before being
allowed to cool to RT. The THF/MeOH volume was reduced in vacuo and
the residue acidified with  aqueous HCI (1 N) before being extracted with
EtOAc (4x). The combined organics were washed with  brine, dried over
Na2SO4, filtered and concentrated in vacuo to afford the hydrochloride
salt of the 15 product as a yellow solid. Purification was by automated
RP-MS-HPLC (stationary phase: column  Waters XTERRA prep. C18, 5
um, 19 x 100 mm. Mobile phase: McCN/H2O buffered with 0.1 % TFA).
Fractions containing the pure compound were combined and freeze dried
to afford the title compound as a  white powder (21 %). 



'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),
2.58-2.67 (m, 1H), 3.04 (br s, 3H), 3.3-3.5 (m, IH, obscured by water
peak), 3.63-3.75 (m, 311), 3.91 (s, 3H), 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,
1H), 7.73 (d, J 8.3, 1H), 7.91 (d, J 8.3, 111), 8.19 (s, IH), 9.86 (br  s, 1H),
12.68 (br s, 1H); MS (ES') m/z 419 (M+H)' 25 Example 5: methyl
({[(14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-
a][2,S]benzodiazocin-ll-yl)carbonyl]amino}sulfonyl)acetate  1.6 eq of
1-ethyl-(3-dimethylatninopropyl)carbodiitnide HCI salt was added to a
mixture of 2.7 eq of  DMAP, 1.6 eq of methyl (aminosulfonyl)acetate and
the hydrochloride salt of 14-cyclohexyl-3-methoxy-
6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]-benzodiazocin-11carboxylic
acid (from Example 4) in 30 DCM (0.02 M). The reaction was stirred at RT
overnight before being partitioned between aqueous HCI  (1 N) and
EtOAc. The organics were washed with saturated aqueous NaHCO3,
water and brine before  being dried over Na2SO4, 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: McCN/H20  buffered with 0.1 % TFA). Fractions containing
the pure compound were combined and freeze dried to  35 afford the title
compound as a white powder (18 %). 'H NMR (400 MHz, DMSO-d6, 300
K) S 1.09-1.21 (m, 1H), 1.21-1.42 (m, 2H), 1.50-1.58 (m, IH), 1.65- 1.78
(m, 2H), 1.80-2.0 (m, 4H), 2.58-2.67 (m, 111), 3.06 (br s, 3H), 3.4-3.55 (m,
1H, obscured by water WO 2006/046030 PCT/GB2005/004127  -27
peak), 3.68 (s, 3H), 3.68-3.78 (m, 3H), 3.91 (s, 3H), 4.34 (d, J113.4, IM,
4.68-4.77 (m, 3H), 7.26 (dd, J  8.5, 2.5, IH), 7.41 (d, J 8.5, iH), 7.62 (d, J
2.5, IH), 7.72 (d, J 8.5, 1H), 7.95 (d, J 8.5, 1H), 8.25 (s, IH),  9.89 (br s,
1H), 12.30 (br s, IH); MS (ES') mlz 554 (M+H)' 5 Example 6:
({[(14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocin-11-yl)carbonyl]amino}sulfonyl)acetic acid To a
solution of methyl
(([(14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocin-l l.-yl)carbonyl]amino)sulfonyl)acetate (from example
5) in dioxane (0.04 M) was  added an equal volume of water and 4 eq of
NaOH (1 N aqueous solution). The reaction was stirred 10 vigorously at
RT for I h. The reaction was acidified with aqueous HCI (1 N) and reduced
in vacua to  remove dioxane. The resultant aqueous slurry was diluted
with MeCN and water and freeze dried to  leave a white powder. The
crude was then purified by automated RP-MS-HPLC (stationary phase:
column Waters XTERRA prep. C18, 5 um, 19 x 100 nun. Mobile phase:
MeCN/H20 buffered with 0.1  % TFA). Fractions containing the pure
compound were combined and freeze dried to afford the title  15
compound as a white powder (72 %). 'H NMR (400 MHz, DMSO-d6, 300
K) S 1.09-1.20 (m, 1H), 1.24-1.41 (m, 2H), 1.52-156 (m, 1H), 1.67- 1.75
(m, 2H), 1.82-2.0 (m, 4H), 2.59-2.67 (m, IH), 3.06 (br s, 3H), 3.3-3.55 (m,
IH, obscured by water  



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,
111), 7.41 (d, J 8.5, 1H), 7.62 (d, J 2.5, 1H), 7.72 (d, J 8.5, IH), 20 7.94 (d,
J 8.5, 1H), 8.26 (s, 1H), 9.90 (br s, 1H), 12.20 (br s, 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-
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxamide  25 1.5 eq of
DMAP was added to the trifluoroacetate salt of
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-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
mixture was stirred overnight at RT. The solvent was removed in vacuo
and the residue  directly purified by RP-MS-HPLC (stationary phase:
column Waters XTERRA prep. CiS, 5 um, 19 x 100 30 mm. Mobile phase:
McCNIH2O 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-d6, 300 K) 8
1.13-1.36 (m, 3H), 1.95-1.47 (m, 7H), 2.66-2.60 (m, 111), 2.91  (s, 6H),
3.05 (br s, 3H), 3.50-3.63 (m, 114), 3.64-3.74 (m, 3H), 3.90 (s, 3H), 4.32
(AB system, J 14.0, IH),  4.69 (AB system, J 14.0, iH), 7.25 (d, J 8.3, IH),
7.40 (d, J 8.3, 1H), 7.61 (s, iF), 7.70 (d, J 7.9, 1H), 35 7.92 (d, J 7.9, 1H),
8.25 (s, 1H), 9.9 (br s, IH), 11.6 (br s, 1H); MS (ES') m/z 525 (M+H)' WO
2006/046030 PCTIGB2005/004127  -28 Example 8:
3-chloro-l4-cyclohexyl-6-[2-(dimethylamino)ethyl]-7-oxo-5,6,7,8-tetrahydroi
ndolo[2,1- a][2,5]benzodiazocine 11-carboxylic acid Step 1:
1-bromo-2-(bromorethyl)-4-chlorobenzene 5
1-bromo-2-(bromomethyl)-4-chlorobenzene was prepared according to
literature precedent (J. Am. Chem.  Soc. 2002, 124 (7), 1354): a
suspension of 1-bromo-2-methyl-4-chlorobenzene (1 eq), NBS (1 eq) and
benzoyl peroxide (0.004 eq) in CCI4 (0.7 M) was heated at reflux for 4 h.
The reaction was then filtered  whilst hot and the volatiles reduced in
vacuo. PE was added, and the resultant precipitate filtered off and  dried
in vacuo to afford the title compound (45 %). 10 Step 2:
2-bromo-5-chloroberizaldehyde 2-bromo-5-chlorobenzaldehyde was
prepared according to literature precedent (J. Am. Chem. Soc. 2002,  124
(7), 1354): a mixture of activated powdered 4A molecular sieves (800
mg/mmol substrate), N- methylmorpholine-N-oxide (2 eq) and
2-bromomethyl-5-chlorobenzaldehyde (1 eq) in MeCN (0.16 M) 15 was
stirred at 0 C for 2 h. The reaction was then filtered through a pad of celite
and concentrated in  vacuo to afford the title compound (92 %) Step 3:
N'-(2-bromo-S-chlorobenzvl)-NN-dimethvlethane-1 2-dittrnine To a
solution of 2-bromo-5-chlorobenzaldehyde (from Step 2, 1 eq) in THE
(0.04 M), NN 



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 I h, then the THE
was removed in vacuo and the residue taken up in MeOH  to give a 0.04
M solution. NaBH3CN (2 eq) was added 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, H2O and then
brine. The organic phase was dried over Na2SO4, filtered and
concentrated in 25 vacuo to give 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
literature precedent: Synthesis  1979, 561) were added to a solution of
3-cyclohexyl-lH-indole-6-carboxylic acid (prepared as described  30 in
published International patent application W02004087714) in CH2C12
(0.4 M) and the mixture heated at reflux under N2 for 16 h. A further 2.5
eq of tert-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  35 (M-H)-. WO 2006/046030 PCT/GB2005/004127  -29
Stems 5: tert-butyl 2-bromo-3-cyclohexyl-IH-indole-6-carboxvlate
N-bromosuccinimide (1.1 eq) was added portionwise over 1 h to tert-butyl
3-cyclohexyl-IH-indole-6- carboxytate in CCI, (from Step 4, 0.07 M) with
vigorous stirring. The reaction was stirred at RT for a  further hour
following complete addition of NBS. The CCI4 was then removed in vacuo
and the residue 5 taken up in EtOAc. The organics were washed with a
saturated aqueous solution of sodium thiosulfate  (twice), brine, dried over
Na2SO4, filtered and concentrated in vacuo. Purification was by flash
chromatography (5 - 20 % EtOAc/PE gradient) to yield the title compound
(57 %); MS (ES') m/z 380  (M+H)', 378 (M+H)'. 10 Step 6:
tert-butyl2-bromo-3-cyclohexyi-l-(2-metho)c-2-oxoethyf-]H-indole-6-carbox
ylate NaH (1.4 eq, 60 % dispersion in mineral oil) was added to a solution
of tert-butyl 2-bromo-3-cyclohexyl- 1H-indole-6-carboxylate in DMF (from
Step 5, 0.15 M) and the solution stirred at RT for 30 min. Then  methyl
bromoacetate (1.4 eq) was added and the mixture stirred at RT for 3 it.
The solvent was removed  in vacuo and the residue taken up in EtOAc.
The organic phase was washed twice with aqueous HCl (0.5 15 N) and
then brine. The organic phase was dried over Na2SO4, filtered and the
solvent evaporated in  vacuo. The residue was purified by crystallisation
(EtOAc/PE) to afford the title compound (80 %); MS  (ES') m/z 450
(M+H)', m/z 452 (M+I-1)'. Step 7:
12-bromo-6-(tert-butoxycarbonvl)-3-cyclohexyl-I H-indol-l -vi lacetic acid
20 A solution of LiOH monohydrate (4 eq) in H2O (0.05 M) was added to a
solution of tert-butyl 2-bromo-3-
cyclohexyl-1-(2-methoxy-2-oxoethyl)-IH-indole-6-carboxylate (1 eq) in a
mixture THE : CH3OH (1 : 1)  



(from Step 6, 0.05 M). The reaction was heated at 50 C for 2 h, before
being allowed to cool to RT and  reducing the volatiles in vacuo. The
residue was then acidified with aqueous HCl (1 N) and the resultant
precipitate filtered off, washed with water and dried in vacuo to afford the
title 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)ethyI
lamino/-2-oxoethyl)- 3-cyclohexyl-1 H-indole-6-carboxvlate To a solution
of [2-bromo-6-(tert-butoxycarbonyl)-3-cyclohexyl-IH-indol-l-yl]acetic acid
(from Step 7,  30 1 eq) in DCM (0.07 M),
N'-(2-bromo-5-chlorobenzyl)-NN-dimethylethane-1,2-diamine (from Step
3, 2.1  eq), DIPEA (3 eq) and HATU (2 eq) were added and the mixture
stirred at RT overnight. The solution  was diluted with DCM and washed
with HCI (1 N), a saturated aqueous solution of NaHCO3 and brine,  dried
(Na2SO4), 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)'. 35 WO 2006/046030 PCT/GB2005/004127  -30
Step 9:
tert-butyl-3-chloro-l4-cvclohex~l-6-f2-(dimethvlaminolethyll-7-oxo-S 67 R
tetrahydroindolof2 1-al(2 Slben odiazocine-ll-carboxylate To a Smith
Process Vial (2-5 ml) charged with a magnetic stirring bar,
tert-butyl-2-bromo-I-(2-{(2-
bromo-5-chlorobenzyl)[2-(dimethylamino)ethyl]amino)
-2-oxoethyl)-3cyclohexyl-1H-indole-6 5 carboxylate (from Step 8, 1 eq) in
DMF dry (0.02 M), 4,4,4',4',5,5,5',5'-octamethyl-2,2'-bi-1,3,2-
dioxaborolane (11 eq), PdCI2(dppf) (0.03 eq) and potassium acetate (3
eq) were added. The vial was  closed with its cap and filled with N2 and
microwaved in a Smith Personal Synthesizer at 150 C for 6  min. The
solution was then diluted with EtOAc, washed with H2O and brine, dried
over Na2SO4, filtered  and 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 purification; MS (ES') m/z 550
(M+H)'.  Step 10: 3-chloro-14-ee1lohex1-6-f-(dimethvlamino)ethvll-7-oxo-5
6 7 8-tetrahydroindolof2 1 aJf2 5lbenzodia ocine-ll-carboxylic acid A
solution of
tert-butyl-3-chloro-14-cyclohexyl-6-[2-(dimethylamino)ethyl]-7-oxo-5,6,7,8
15 tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylate (from Step
9, 1 eq) in a mixture of TPA : H2O  : Et3SiH (95 : 3 : 2) (0.03 M) was
stirred at RT for 1 h. Volatiles were removed in vacuo and the residue
purified by RP-HPLC to afford the title compound; MS (ES') m/z 494
(M+H). Example 9:
N'-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazo
cin-7-yl)- 20 N,N-dimethylethane-1,2-diaminium bis(trifluoroacetate) Step
1: methyl 3-cyclohexyl-2-(2-hydroxyphenyl)-IH-indole-6-carbox ly ate To a
solution of methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate
(prepared as described in  International patent application
W02004087714, from commercially available methyl indole-6 



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
(2-hydroxyphenyl)boronic acid and 0.1 eq of
tetrakis(triphenylphosphine)palladium(0). The mixture was degassed
thoroughly with a stream of dry N2  and then heated to 100 C overnight.
The reaction mixture was allowed to cool, diluted with some EtOAc  and
filtered over a plug of celite. The filtrate was diluted with EtOAc and the
organic phase washed with 30 water, brine and dried over Na2S04 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)t. Step 2:
methyl3-cyclohexyl-2`f2-t(2S)-oxiran-2-vlmethoxylphenyll-IH-indole-6-carb
oxylate 35 To a solution of the foregoing product from Step I in DMF (0.04
M) were added cesium fluoride (3 eq)  and (S)-glycidyl 3-nitrobenze-
sulfonate (1.1 eq). The resulting mixture was stirred at RT overnight,  then
diluted with EtOAc and washed with water and br .ie. Drying over
Na2SO4, filtration and WO 2006/046030 PCT/GB2005/004127  -31
concentration in vacua gave the crude product, which was purified by
flash chromatography on silica gel  (1:5 EtOAc/PE) to afford the title
compound as a colourless foam (74%); MS (ES') m/z 406 (M+H)';  (COD
20 = + 22 (c = 0.5,CHC13). 5 Step 3:methyl(75)-14-cyclohexyI-7-hdroxv-7
8-dihvdro-6H-indolof12-eJfl 5Jbenzoxazocine-1]- carbox_ late A solution
of the foregoing product from Step 2 in DMF (0.05 M) was cooled to 0 C
with the help of an  ice-bath and solid NaH (1.2 eq, 60% dispersion in
mineral oil) was added portionwise. The reaction was  allowed to reach
RT and stirred for 3 h. The reaction mixture was diluted with EtOAc and
washed with 10 HCI (1 N), water and brine. Drying (Na2SOa), filtration
and concentration in vacuo gave the crude  product, which was purified by
flash chromatography on silica gel (1:4 EtOAc/PE) to afford the title =
compound, as colourless foam (55%, mixture of diastereomers, 2:1); MS
(ES') m/z 406 (M+H)'; [0,31) 20 - 28 (c = 0.5, CHCI3). 15 Step 4. methyl
14-evclohexyl-7-oxo-7 8-dihvdro-6H-indolo(1 2-elfl
51benzoxazocine-Il-carboxylate To a solution of methyl
(7S)-14-cyclohexyI-7-hydroxy-7,8-dihydro-6H-indolo[l,2-e][1,5]benzoxazoc
ine- I1-carboxylate (from Step 3) in DCM (0.1 M) was added Dess-Martin
periodinane (DMP, 1.2 eq), and  the mixture was stirred for 1 h at RT. At
this point another 0.6 eq of DMP were added and the reaction  left
overnight. The reaction mixture was diluted with EtOAc and washed with
an aqueous solution of a 20 1:1 mixture containing sodium thiosulfate and
NaHCO3 (both saturated solutions), then with water and  brine. Drying
over Na2SO4, filtration and concentration in vacuo gave the crude
product, which was used  without further purification (90%); MS (ES') mlz
404 (M+H)'. Step 5: methyl
14-cyclohexyl-7-ff2-(dimethylamino)ethyllaminol-7
8-dihvdro-6H-indo1of12- 



25 elfl 5Jbenzoxazocine-1I-carboxylate To a solution of methyl
14-cyclohexyI-7-oxo-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-1(-
carboxylate (from Step 4) in 1,2-dichloroethane (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,  1 N) was
added after 2 h, and after stirring for 5 min the mixture was taken into
EtOAc and washed with 30 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'-(]I-carboxy-l4-cyclohexvl-78-dihydro-6H-indolof12-e/[15Jbenzoxazocin-
7-NN- dimeth lyethane-l.2-diaminium bis(trifluoroacetate) 35 To a solution
of the foregoing crude product (from Step 5) in T1-IF/MeOH (0.05 M, 1:1,
v/v) was added  KOH (8 eq, IN) and the mixture was stirred at 50 C. The
reaction mixture was brought to pH 2 by the  dropwise addition of HCI (1
N), then diluted with McCN and purified by RP-HPLC (stationary phase:
WO 2006/046030 PCT/GB2005/004127  -32 column Waters XTERRA
prep. C18, 5 um, 19 x 100 mm. Mobile phase: McCN/H20 buffered with
0.1  % TFA). Fractions containing the pure compound were combined and
freeze dried to afford the title  compound as a white powder (60 % over
two steps). 'H NMR (400 MHz, DMSO-d6, 300 K, 2 diastereomers 7:1*) S
1.09-1.22 (m, 111), 1.25-1.46 (m, 211),  5 1.50-1.58 (m, 111), 1.65-1.78
(m, 211), 1.82-1.88 (in, 1H), 1.89-2.07 (in, 311), 2.64-2.75 (m, 111), 2.79*,
2.82 (s, 61-1), 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,
211), 7.30 (dd, J 1.9, 7.9, 1H), 7.52 (dt, J 1.9, 8.5, 111), 7.64*, 7.70 (dd, J
1.0, 8.4,1H),  7.86*, 7.99 (d, J 8.5*, 8.4, IH), 8.22, 8.35* (s, IH); MS (ES')
m/z 462 (M+H)' 10 No Example 10 Example 11:
N-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazoc
in-7-yl)- N,N',N'-trimethylethane-1,2-diaminium bis(trifluoroacetate) 15
Step 1: methyl
14-cvelohexvl-7-Ll2-[dimethvfamino)ethvU(rnethvl)aminol-78 dihvdro 611
indo[oi[ 2  gJfL.]benzoxazocine-ll-carboxvlate To a solution of methyl
14-cyclohexyl-7-([2-(dimethylamino)ethyl]amino]-7,8-dihydro-6H-indolo[1,2
- e][1,5]benzoxazocine-l1-carboxylate (prepared as describe-din Example
9, Step 5) in DCM (0.1 M), was  20 added formaldehyde (3.0 eq) and
acetic acid (5.5 eq), followed by sodium cyanoborohydride (3 eq). NaOH
(20 eq, 1 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') mh 490 (M+H)'. 



25 Seep 2: N-f1l-carboxy-l4-cvclohexvl-7 8-dihvdro-611-indolo/1 2-e1[I
5lbenzoxazocin-7-vit N  trimethvlethane-J.2-diaminium
bis(trifluoroaeetate) To a solution of the foregoing product (from step 1) in
dioxane/water (0.06 M, 2:1, v/v) were added 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
MeCN and purified by RP-HPLC 30 (stationary phase: column Waters
Symmetry prep. C18, 7 um, 19 x 150 mm. Mobile phase: McCN/H2O
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, DMSO, 300 K, 2
diastereomers 94:6) 6 1.09-1.25 (in, 111), 1.26-1.43 (in, 2H), 1.54  (d, J
12.2, 111), 1.62-1.78 (m, 211), 1.79-2.06 (m, 411), 2.39 (s, 311), 2.61 (s,
0.3611), 2.65-2.77 (m, 111), 35 2.85 (s, 5.64H), 2.94 (dt, J 5.5, 13.6, 111),
3.04-3.15 (in, 211), 3.18 (dt, J 5.6, 13.0, IH), 3.23-3.34 (in, 1H),  3.74-3.80
(m, 0.0611 partially overlapped with the signal at 3.85 ppm), 3.85 (dd,
J10.2, 14.4, 0.941-1), 4.07  (dd, J 9.0, 12.1, 0.9411), 4.11-4.17 (m, 0.0611
partially overlapped with signal at 4.07 ppm), 4.31 (dd, J WO 2006/046030
PCT/GB2005/004127  -33 4.3, 12.1, 0.94H), 4.64 (d, J 14.4, 0.94H), 4.75
(d,1 13.1, 0.06H), 4.79-4.87 (m, 0.06H), 7.24-7.37 (m,  3H), 7.50-7.59 (m,
1H), 7.63-7.66 (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
7.87 ppm), 7.87 (d, J 8.3, 0.94H), 8.15 (s,  0.94H), 8.32 (s, 0.06H). MS
(ES') m/z 476 (M+H)'. 5 Example 12:
N'-[(7R)-11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzo
xazocin-7- yl]-N,N,N'-trimethyletbane-1,2-diaminium bis(trifluoroacetate)
Step I:methyl (7S)-14-cvclohexyl-7-[f(4-methvlphenyllsulfony 1oxyL7
8-dihydro 6H-indolofl 2  10 gJf. Slbenoxazocine- -carboxyiate To a
solution of methyl
(7S)-14-cyclohexyl-7-hydroxy-7,8-dihydro-6H-indolo[l,2-e][1,5]benzoxazoc
ine- I 1-carboxylate (prepared as described in Example 9, Step 3) in
pyridine (0.08M) tosyl chloride (2.5 eq.)  was added and the reaction was
stirred at RT overnight. The reaction mixture was diluted with EtOAc  and
washed with HCl (1 N), NaHCO3 (saturated solutions) and brine. Drying
over Na2SO4, filtration and 15 concentration in vacuo gave the crude
product, which was purified by flash chromatography (1:9  EtOAc/PE) to
afford the title compound as pale yellow oil (94%); MS (ES') m/z 560
(M+H)'.  Step 2: methyl(7R)-7-azido-14-evclohexvl-7 8-dihdro-6H-indolofl
2-elfl 5lbenzoxazocine-Il- carboxvlate 20 To a solution of the foregoing
product from step I in dry THE (0.06 M) azidotrimethylsilane (3.5 eq.) and
tetrabutylanunonium triphenyldifluorosilicate (3.5 eq.) were added. The
reaction was stirred for 20 It at  65 C then 1 more eq. of
azidotrimethylsilane was added and the mixture stirred at 65 C for 36 h.
The  volatiles were evaporated in vacuo and the crude dissolved in EtOAc
was washed with hydrochloric acid  



(1 N), sodium hydrogen carbonate (saturated solutions) and brine. Drying
over Na2SO4, filtration and 25 concentration in vacuo gave the crude
product, which was purified by flash chromatography on silica gel  (5:95
EtOAc/ PE) to afford the title compound 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-ll- carboxyllate 30 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
solution was concentrated to dryness under reduced pressure to afford
the title compound (92%) MS (ES') nr/z 405 (M+H)'. MS (ES') m!z 405
(M+H)'; %; [a]p20 = +46.4 (c = 1, CHC13). WO 2006/046030
PCT/GB2005/004127  -34 Step 4. methvl(7R)-7-((2-((tert-butoz arbonyl
aminolethyllamino)-14-__L_-7 8-dihvdro 6H  indolo(1,2-e1/I 5lbenzoxa
ocine-ll-carboxylate To a solution of the foregoing product from Step 3 in
dry trimethyl orthoformate (0.35 M) tert-butyl N-(2- oxoethyl)carbamate
(1.05 eq.) was added and the mixture was stirred at RT overnight. The
solution was  5 concentrated to dryness under reduced pressure and the
crude dissolved in dry McOH (0.25 M) was treated with HOAc eq.) and
sodium cyanoborohydride (1.5 eq.). The mixture was stirred at RT for 1h.
NaOH (20 eq, 1 N) was added, and after stirring for S 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
purified by flash chromatography (1:4 EtOAc+0.1% NEt3! PE+0.1% NEt3,
then 6/4) to afford 10 the title compound as white foam (46 %); MS (ESA)
m/ 548 (M+H)'. Step 5: methyl
(7R)-13-eyclohexyl-7-((2-(dimethylamino)ethyll(methvllaminol-67 8a-
tetrahydrobenzo(blindeno(2 I-dloxocine-70-carboxylate The foregoing
product from Step 4 was dissolved (0.08 M) in a mixture 3/1 DCM/TFA
and the mixture  15 was stirred at RT. The solution was concentrated to
dryness under reduced pressure. To the crude  product dissolved in DCM
(0.2 M) 6 eq. of sodium acetate, 6 eq. of formaldehyde and 6 eq. of
sodium  cyanoborohydride were added. NaOH (20 eq, I N) was added
after I h, and after stirring for 5 min the  mixture was taken into EtOAc and
washed with brine. Drying over sodium sulfate and concentration in  vacuo
gave the crude product, which was used without any further purification;
MS (ES') m/z 490 20 (M+H)'. Step 6: N'-((7R)-11-earboxy-l4-cyclohexyl-78
dihvdro 6H indolo/1 2 elfl 5(ben oxazocin 7 vl1
N,N.N'-trimethylethane-1,2-diaminium bis(trifluoroacetate ) To a solution of
the crude product (from Step 5) in dioxane/water (0.06 M, 2:1, v/v) was
added 5 eq, of  25 potassium hydroxide and the mixture was stirred at 80
C. The reaction mixture was brought to pH 2 by  the dropwise addition of
hydrochloric acid (i N), then diluted with MeCN and purified by RP-HPLC
(stationary phase: column Waters Symmetry prep. C18, 7 um, 19 x 300
mm. Mobile phase: MeCN/H20  



buffered with 0.1 % TFA). Fractions containing the pure compound were
combined and freeze dried to  afford the title compound as a white powder
(41 % over two steps). The `H NMR and MS spectra of the 30 title
compound are the same reported for the 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-dihydro-Eli-indolo[1,2-e][1,5]benzox
azocin-7- yl]-N,N,N'-trimethylethane-1,2-diaminium bis(trifluoroacetate) 35
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)-glycidyl 3-nitrobenzenesulfonate
for  Example 9, Step 2, giving methyl
3-cyclohexyl-2-{2-[(2R)-oxiran-2-ylmethoxy]phenyl)-1H-indole-6 WO
2006/046030 PCT/GB2005/004127  - 35  carboxylate: [a]D20 = - 19.8 (c =
0.5, CHC13) and after cyclization methyl (7R)-14-cyclohexyl-7-hydroxy-
7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-11-carboxylate: [a]D20 =
+ 29.9 (c = 0.54, CHC13),  which was converted to the title compound as
described in Example 12. The 'H NMR and MS spectra of  the title
compound are the same reported for the racemate (see example 11):
e.e.>99%; [a]D20 = -40 (c =  5 0.1, CHCI3). Example
14:(+/-)1-(11-carboxy-14-cyclohexyl-7,8-dihydro-611-indolo[1,2-e][1,5Jben
zoxazocin-7-yl)- 4-methylpiperazinediium bis(trifluoroacetate) 10 Step 1.
methyl 14-cvcohexy1-7-14-methI iera, in-l -vl)-78-dihdro-611-indololl 2
elfl5lbenzoxazocine-11-carboxylate To a solution of methyl
14-cyclohexyl-7-oxo-7,8-dihydro-611-indolo[1,2-e][1,5]benzoxazocine-l l-
carboxylate (prepared as described in Example 9, Step 4) in DCM (0.04
M), were added 3.0 eq of 1- methylpiperazine and 4.5 eq acetic acid,
followed by 1.5 eq. of solid sodium triacetoxyborohydride. 15 NaOH (20
eq, 1 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 vacua gave the crude  product, which was
used without any further purification; MS (ES') ntlz 488 (M+H)t. Step 2:
1-(11-carboxv-14-cvclohexvl-7.8-dihvdro-611-indolo(1 2-el(1 Slbenzoxa
ocin-7-vl)-4- 20 methydpi erazinediium bis(tri/luoroacetate) The foregoing
methyl
14-cyclohexyl-7-(4-methylpiperazin-1-yl)-7,8-dihydro-6H-indolo[1,2-
e][1,5]benzoxazocine-I l-carboxylate (from step 1) was hydrolyzed to the
corresponding acid and purified  using the same conditions employed in
Example 11, Step 2. The title compound was obtained as a white  powder
(10 % over two steps). 25 'H NMR (400 MHz, pyridine-d5, 300 K, 2
diastereomers 7:3) S 0.96-1.12(m, 1H), 1.20-1.43(m, 2H),  1.55-1.75(m,
311), 1.77-1.91(m, 111), 2.00-2.23(m, 3H), 2.28-2.43 (m, 4H), 2.51-2.87
(m, 6H), 2.88- 3.07(m, 311), 3.69(d, J 14.5, 0.3H), 3.92 (dd, J 10.6, 14.4,
0.7H), 3.97-4.02 (m, 0.3H), 4.11(dd, J 7.8, 12.4,  0.711), 4.27 (dd, J 4.1,
12.4, 0.7H), 4.60-4.67 (m, 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, 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
pyridine peak), 8.94 (s, 0.3H). MS (ES') m/z 474 (M+H)*.  Example 15:
(+)1-(11-earboxy-14-cyelohexyl-7,8-dihydro-611-indolo[1,2-e][1,5]benzoxa
zocin-7-yl)- 4-methylpiperazinediium bis(trifluoroacetate) and
(-)1-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxaz
ocin-7-yl)-4- 35 methylpiperazinediium bis(trilluoroacetate) WO
2006/046030 PCT/G182005/004127  -36 The title compounds were
obtained by resolution of the racemate (synthesized as described in
example  14) with chiral HPLC (stationary phase: column, chiralpak AD,
amilose carbamate, 10 p.m, 20 x 250 mm.  Mobile phase: n-hexane /
97%EtOH, 3%MeOH buffered with 0.2 % TFA). First enantiomer eluted:
(-)1-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxaz
ocin- 5 7-yl)-4-methylpiperazinediium bis(trifluoroacetate); `H NMR and
MS spectra as for the racemate (see  example 14 step 2). ). e.e.>99%;
[a]o20 = -62 (c = 0.1, CHCI3). Second enantiomer eluted:
(+)1-(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[l,2 e][
1,5]benzoxazocin-7-yl)-4-methylpiperazinediium bis(trifluoroacetate); 'H
NMR and MS spectra as for  the racemate (see example 14 step 2).
e.e.>99%; [a]n2o = + 62 (c = 0.1, CHC13). 10 Example
16:(t)-I-[2-[(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolofl,2-el[1,Slben
zoxazocin-7- yl)(methyl)ammonio]ethyl}pyrrolidinium bis(tritluoroacetate)
Step 1 methyl14-cyclohexyl-7-I(2-pyrrolidin-l-ylethvl)aminot-78-dihydro 6H
indotoL2  15 el(1.5lbenzoxazocine-1l-carbox late To a solution of methyl
14-cyclohexyl-7-oxo-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-ll-
carboxylate (prepared as described in Example 9, Step 4) in
1,2-dichloroethane (0.11 M), was added 1.3  eq of
(2-pyrrolidin-1-ylethyl)amine and 1.5 eq of HOAc, followed by 1.5 eq. of
solid sodium  triacetoxyborohydride. Sat. aq. NaHCO3 and CH2CI2 were
added after 2 h. The organic phase was 20 separated, washed with brine,
dried over Na2SO4, filtered and concentrated in vacuo giving the crude
product, which was used without further purification; MS (ES") m/z 502
(M+H)~. Step 2: methyl 14-cyclohexyl-7-/meth IY(2_pyrrolidin-l-
lethvllaminol 78 dihydro 6H indolo(1 2
el(1,51beazoxazocine-7l-carboxvlate 25 To a solution of the foregoing
crude product (from Step 2) in McOH (0.06 M), were added 3.5 eq of
formaldehyde (37% w/w in water) and 1.2 eq of HOAc, followed by 1.7 eq.
of sodium cyanoborohydride.  The reaction mixture was concentrated in
vacuo and sat. aq. NaHCO3 and CH2C12 were added after 1.5 It.  The
organic phase was separated, dried over Na2S04, filtered and
concentrated in vacuo giving the crude  product, which was used without
further purification; MS (ES`) m/z 516 (M+H)'. 30 



Step 3: ()-1-(2-f(11-carboxy-l4-evclohexvl-7 8-dihydro-6H-indolo/1 2-el/1
5lbenzoxazocin 7  vi)(methyl)ammoniolethyl/pyrrolidinium
bis(trifiuoroacesate) 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, 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
mixture was concentrated in vacuo, redissolved  with DMSO and purified
by RP-HPLC (stationary phase: column Waters XTERRA prep. C18, 5
um, 19 WO 2006/046030 PCT/GB2005/004127  -37 x 100 mm. Mobile
phase: MeCN/H20 buffered with 0.1 % TFA). Fractions containing the
pure  compound were combined and freeze dried to afford the title
compound as a white powder (54 %). 'H NMR (400 MHz, DMSO-d6, 300
K) S 1.10-1.42 (m, 3H), 1.45-1.56 (m, 1H), 1.63-1.77 (m, 2H), 1.80- 1.88
(m, 11-1), 1.88-2.05 (m, 7H), 2.37 (s, 3H), 2.61-2.74 (m, lH), 2.83-2.95 (m,
1H), 3.00-3.45 (m, 8I-I),  5 3.83 (dd, J 10.2, 14.6, IH), 4.07 (t, j 11.0, 11-1),
4.35 (dd, J 4.3, 11.9, 1H), 4.67 (d, J 14.7, lI-I), 7.27-735 (m, 3H), 7.55 (t, J
7. 1, 1H), 7.68 (d, J 8.3, 1H), 7.88 (d, J 8.6, 1H), 8.17 (s, 1H), 9.27 (brs,
2H, NH), 12.57  (brs, III, OH); MS (ES') m/z 504 (M+H)'. Example 17: (+)-
and (-)-1-{2-[(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2- 10
e][1,5]benzoxazoein-7-yl)(methyl)ammonio]ethyl}pyrrolidinium
bis(trifluoroacetate) The title compounds were obtained by resolution of
()-1-(2-[(11-carboxy-14-cyclohexyl-7,8-dihydro- 6H-indolo[ 1,2-e] [
1,5]benzoxazocin-7-yl)(methyl)ammonio]-ethyl) pyrrolidin ium
bis(trifluoroacetate) by  HPLC (stationary phase: column Chiralpak AD, 20
x 250 mm. Mobile phase: n-hexane/isopropylalcohol  buffered with 0.2 %
TFA). 15 First enantiomer eluted: [a]n20 = - 31.8 (c = 0.41, CHC13); `H
NMR and MS as for (}-1-(2-[(I 1-carboxy-
14-cyclohexyl-7,8-dihydro-6H-indolo[I,2-e][1,5]benzoxazocin-7-
yl)(methyl)ammonio]ethyl}pyrrolidinium bis(trifluoroacetate). Second
enantiomer eluted: [a]o20 =+ 31.6 (c = 0.40, CI-IC13); 'H NMR and MS as
for (t)-1-(2-[(11- carboxy-14cyclohexyl-7,8-dihydro-6H-indolo[ 1,2-e] [ 1,5
]benzoxazocin-7 20 yl)(methyl)ammonio]ethyl }pyrrolidinium
bis(trifluoroacetate). Example 18:
14-cyclohexyl-6-(N,N-dimethylglycyl)-3-tluoro-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocine-11-carboxylic acid 25 Step 1: methyl
2-(2-(l(tert-butoxvcarbonyl)aminolmethyll-4
fluorophenyl)-3-cyclohexyl-lH-indole-6- carboxvlate To a solution of methyl
2-bromo-3-cyclohexyl-IH-indole-6-carboxylate (prepared as described in
published International patent application W02004/087714, from
commercially available methyl indole- 6-carboxylate) in dioxane (0.07 M)
was added 0.2 eq of bis(triphenylphosphine)palladium(II) dichloride 30 at
RT under a nitrogen atmosphere. Then aqueous Na2CO3 (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 1120, brine and dried over Na2SO4
before being filtered and concentrated in vacuo. The crude material was
purified by flash 35 chromatography (1:9 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 Step 2 rnethvl
242-tert-butoxvcarbonvUaminolmetlivll-4 flu~3 cyclohexyl 1 L methor
oxoethyl)-1H-indole-6-carboxylate Methyl bromoacetate (4 eq) was added
to a mixture of methyl 2-(2-{ [(tert-
butoxycarbonyl)amino]methyl}-4-fluorophenyl)-3-cyclohexyl-IH-indole-6-ca
rboxylate (1 eq., from Step  5 1) and K2CO3 (6 eq) in dry DMSO (0.2 M).
The mixture was stirred at 60 C for 48 h. At this time the reaction was
allowed to cool to RT, diluted with EtOAc. The organic phase was washed
with H2O  (twice), 1 N HCI and then brine. The organic phase was dried
over Na2SO4, filtered and the solvent  evaporated in vacuo. The residue
was purified by flash chromatography (8 EtOAc/PE); to afford the title
compound (68%); MS (ES") m/z 553 (M+H)'. 10 Step 3: methyl
2-j2-(aminomethvp-4 fluorophenyll-3-cyclohexyl-l-(2-methoxy-2-oxoethyl)
1H indole 6  carboxvlate To methyl
2-(2-tert-butoxycarbonyl)amino]methyl}-4-fluorophenyl)-3-cyclohexyl-1-(2-
methoxy-2- oxoethyl)-IH-indole-6-carboxylate (from Step 2), a DCM/TFA
solution (1:1; 0M5 M) was added at 0 C  15 and the solution was stirred at
RT for 30 min. The volatiles were removed in vacuo, and the residue
diluted with EtOAc. The organic phase was washed with saturated
aqueous NaHCO3 (2x), then brine.  The organic phase was dried
(Na2SO4), filtered and the solvent evaporated in vacuo to afford the title
compound (quant.); MS (ES') m/z 453 (M+H)'. 20 Step 4: methyl
14-cyclohexyl-3fluoro-7 oxo S 6 7 8 tetrahydroindolo[2 1 all2
5lbenzodiazocine 11  carboxylate To a solution of methyl
2-[2-(aminomethyl)-4-fluorophenyl]-3-cyclohexyl-l-(2-methoxy-2-oxoethyl)-
1H- indole-6-carboxylate (1 eq., from Step 3) in dry MeOH (0.05 M), 10 %
in weight of sodium methoxide  was added and the mixture stirred at RT
overnight. The volume of the solution was reduced in vacuo, 25 before
diluting with EtOAc. The organic phase was washed with HCI 1 N and
brine, before being dried  over Na2SO4, filtered and the solvent
evaporated in vacuo to afford the 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
5lbenzodiazoeine 11  30 carboxylate To a solution of methyl
14-cyclohexyl-3-fluoro-7-oxo-5,6,7,8-tetrahydroindolo[2,1- 



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
at RT for 2 h. MeOH (0.02 M) and a 1.25 M solution HCI in  McOH (0.24
M) were added carefully and left overnight to stir at RT before reducing
the volume of the 35 volatiles in vacuo and diluting with EtOAc. The
organic phase was washed with aqueous NaHC03  solution and brine,
before being dried over Na2S04, filtered and the solvent evaporated in
vacuo to afford WO 2006/046030 PCT/GB2005/004127  -39 the title
compound. The crude was used in the next step without further
purification (quant); MS (ES')  m/z 407 (M+H)' Step 6: methyl
14-cyclohexyl-6-(N N-dimethvlRlycyl)-3-fluoro-5 6 7 8-tetrahvdroindolo(2 I-
5 all2 5]benzodiazocine-11-carboxylate To a solution of methyl
14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-
I1- carboxylate (from Step 5) in DCM (0.15 M), DIPEA (4 eq.),
dimethylglycine (3 eq.) and HATU (2 eq.)  were added and the mixture
stirred at RT overnight. The solution was diluted with DCM and HCI (1N)
and the 2 phases separated. The aqueous phase was extracted with DCM
(twice). The combined organic 10 phases were then washed with a
saturated aqueous solution of NaHCO3 and brine before being dried
(Na2SO4), filtered and concentrated in vacuo. The crude was used in the
next step without further  purification; MS (ES') mlz 492 (M+H)'. Step 7:
14-c cl~xyl-6-(N N-dimethylglycyl)-3-fluoro-5 6 7 8-tetrahydroindolol2 1- 15
alf2 5lbenzodiazocine-ll-carboxylic acid To a solution of methyl
14-cyclohexyl-6-(N,N-dimethylglycyl)-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocine-11-carboxylate from (Step 6) in DCM (0.15 M) was
added dropwise to a solution  of BBr3 in DCM (I M, 5 eq.). The solution
was stirred at RT for 1 h. Some drops of saturated aqueous  NaHCO3
were added before volatiles were removed in vacuo. The crude was then
purified by automated 20 RP-MS-HPLC (stationary phase: column Waters
XTERRA prep. C18, 5 m, 19 x 100 mm. Mobile  phase: MeCN/H20
buffered with 0.1 % TFA). Fractions containing the pure compound were
combined  and freeze dried to afford the title compound as a white powder
(28 %). 'H NMR (400 MHz, DMSO-d6, 300 K) S 1.12-1.1.32 (m, 3H),
1.51-1.54 (m, IH), 1.66-1.72 (m, 21-1),  1.81-1.96 (m, 414),2.51-2.53 (m,
1H), 2.77 (s, 6H), 3.32-3.39 (m, 2H), 3.65 (dd, J 15.6, 10.0, 1H), 3.92  25
(dd, J 14.8, 4.0, 1H), 4.13 (d, J 16.0, IM, 4.34 (d, J 16.0, 1H), 4.74 (d, J
15.6, 4.0, 1H), 5.11 (d, J 14.4, 1H), 7.34-7.40 (m, 11-1), 7.46 (dd, J 8.4,
6.0, 111), 7.60 (dd, J 9.8, 2.7, 111), 7.71 (d, J 8.4, 1.2, 1H), 7.91  (d, J 8.4,
IH), 8.17 (d, J 1.2, 1H), 9.6 (br s, IH), 12.7 (br s, 111); MS (ES') m/z 478
(M+H)'. Example 19:
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-fluoro-5,6,7,8-tetrahydroindolo[
2,1- 30 a][2,5]benzodiazocine-11-carboxylic acid Step 1: methyl
14-cyclohexvl-6-(2-(dimethylamino)ethyl]-3---fluoro-S 6 7
8-tetrahydroindolol2 1- a l /2.51 benzodiazocine-l l -carboxylate 



To a solution of methyl
14-cyclohexyl-6-(N,N-dimethylglycyl)-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-
35 a][2,5]benzodiazocine-11-carboxylate, obtained as described in
Example 18, Step 6, in THE (0.02 M),  BH3.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 HCI in MeOH (0.24 M) were added carefully and left
overnight to stir at RT before WO 2006/046030 PCT/GB2005/004127  -40
reducing the volume of the solution in vacua. The residue was diluted with
EtOAc. The organic phase  was washed with saturated aqueous NaHCO3
and brine. The organic phase was dried over Na2SO4,  filtered and the
solvent evaporated in vacua to afford the title compound. The crude was
used in the next  step without further purification (quant); MS (ES') m/z
478 (M+H)*. 5 Step 2: 14-cyclohexyl-6-f2-(dimethylamino)ethyll-3-fluoro-5
6 7 8-tetrahydroindolof2 1- a1f2,51benzodiazocine-ll-carboxylic acid The
crude methyl
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-fluoro-5,6,7,8-tetrahydroindolo[
2,1- a][2,5]benzodiazoeine-I l-carboxylate (from Step 1) was dissolved in a
solution TI-IF: McOH (1 : 1) (0.02  10 M) and to that solution 7 eq of an
aqueous solution of NaOH (1N) were added. The solution was stirred at
60 C for 3 h. The 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:  McCN/H20
buffered with 0.1 % TPA). Fractions containing the pure compound were
combined and  freeze dried to afford the title compound as a white powder
(12 %). 15 'H NMR (400 MHz, DMSO-d(, + TFA, 300 K) S 1.08-1.35 (m,
411), 1.55-1.67 (m, 1H), 1.69-1.77 (m,  2H), 1.81-1.84 (m, IF), 1.90-1.94
(m, 2H), 2.50-2.57 (m, 1H), 2.86 (s, 61-1),3.30-3.37 (m, IH), 3.56-3.75  (m,
7H), 4.27-4.31 (m, IH), 4.76-4.81 (m, 1H), 7.51-7.52 (m, 2H), 7.73 (dd, J
8.4, 1.2, 1H), 7.78-7.81 (m,  1H), 7.92 (d, J 8.4, 1H), 8.17 (d, J 1.2, 1H);
MS (ES') m/z 464 (M+H)'. 20 Example 20:
14-cyclobexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocine-11-carboxylic acid Step 1: Methyl
2-broino-3-cvclohexvl-]-(2,2-dimethoxvethyl)-]H-indole-6-carbffylate To a
stirred solution of methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate
(prepared as described in  25 published International patent application
W02004/087714) (0.2 M, 1 eq.) in DMF at RT was added NaH  (60 %
dispersion in mineral oil, 1.75 eq). After Ih, KI (8 mol %) and
bromoacetaldehyde dimethyl acetal  (2.5 eq) were added and the reaction
heated at 80 C for 17 h. After cooling to RT, the reaction was  quenched
by addition of aqueous HCI (1N) and extracted into EtOAc (x3). The
combined organics were  washed with HCl (IN), H2O and brine before
being dried (Na2SO4), filtered and concentrated in vacua. 30 Purification
by flash column chromatography (Biotage, 5-10 % EtOAc/PE gradient)
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
phenyl)-1H-indole-6-carboxylate 



A solution of methyl
2-bromo-3-cyclohexyl-l-(2,2-dimethoxyethyl)-1H-indole-6-carboxylate
(0.16 M, 1  35 eq, from Step 1) in dioxane and Na2CO3 (6 eq of a 2M
solution) was degassed by sonication for 10 mm.  2-Formylphenylboronic
acid (1.5 eq) and bis(triphenylphosphine) palladium(II)dichloride (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 WO 2006/046030
PCT/GB20051004127  -41 reaction was partitioned between H2O and
EtOAc (x3). The combined organics were washed with HCI  (1N), H2O,
and brine before being dried over Na2SO4, filtered and concentrated in
vacua. Purification by  flash column chromatography (Biotage, 10 %
EtOAc/PE) gave the title compound as a pale yellow solid  (85 %); MS
(ES) m/z 472 (M+Na)`, 450 (M+H)'. 5 Step 3: Methyl 3-cyclohexyl-l-(2
2-dimethoxyethyll-2-72-(/(2- (dimethvlamino 1 ethyllamino /methyl )phenyl
/-1 H-indole-6-carboxylate To a stirred solution of methyl
3-cyclohexyl-1-(2,2-dimethoxyethyl)-2-(2-formylphenyl)-1H-indole-6-
carboxylate (0.16 M, 1 eq, from Step 2) and 2-dimethylaminoethylamine (2
eq) in THE was added glacial  10 acetic acid to adjust the pH of the
reaction to ca. pH 4. The reaction was stirred for I h after which the THE
was removed under reduced pressure and the residue redissolved in
MeOH. NaBH4 (8 eq) was  added portionwise until complete conversion
was observed by LC-MS analysis. The reaction was  quenched by
addition of sat. aq. NaHCO3 and extracted into EtOAc (x3). The combined
organics were  washed with H2O and brine before being dried (Na2SO4),
filtered and concentrated in vacua. The title 15 compound was obtained
as a pale yellow oil and taken on without further purification (quantitative);
MS  (ES') m/z 522 (M+H)'. Step 4: Methyl
14-cvclohexv1-6-l2-(dimethvlamino)ethvll-5 6 7 8-tetrahydroindolof2 1
a112 5lbenzodiazocine-ll-carboxylate 20 To a stirred solution of methyl
3-cyclohexyl-l-(2,2-dimethoxyethyl)-2-[2-({ [2- (dimethylamino)ethyl]amino
} methyl)phenyl]-1H-indole-6-carboxylate (0.16 M, 1 eq, from Step 3) in
THE was added an equal volume of aqueous IN HCI. The reaction was
heated at 60 C for 2.5 It and  after cooling to RT was quenched by
addition of NaOH (2N) and extracted into EtOAc (x3). The  combined
organic extracts were washed with brine before being dried over Na2SO4,
filtered and 25 concentrated in vacua. The residue was re-dissolved in
MeOH and acidified to pH 4 with glacial acetic  acid. After stirring for 45
min, NaBH4 (8 eq) was added portionwise until cyclisation was complete
as  evidenced by LC-MS analysis. The reaction was quenched by addition
of sat. aq. NaHCO3 and extracted  into EtOAc (x3). The combined organic
extracts were washed with brine before being dried (Na2SO4),  filtered
and concentrated in vacua. The title compound was obtained as a pale
yellow oil and taken on  30 without further purification (quant.); MS (ES`)
m/z 460 (M+H)`. Steps:
14-cyclohexyl-6-I2-(dimethvlaminolethvll-5,6,7,8-tetrahvdroindolof2l-a112
51h nzodiazocine  



I I -carboxylic acid A solution of methyl
14-cyclohexyl-6-[2-(dimethylanilno)ethyl]-5,6,7,8-tetrahydroindolo[2,1 35
a][2,51benzodiazocine-11-carboxylate (0.16 M, 1 eq, from Step 4) in
McOH 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 HCl until pH 1-2 resulting in
formation of a pale WO 2006/046030 PCT/GB2005/004127,  -42 yellow
precipitate. This was filtered off and dried on the filter overnight to afford
the crude  hydrochloride salt of the product as a yellow solid. Purification
was by RP-HPLC (stationary phase:  column Waters XTERRA prep. MS
C18, 5 m, 30 x 100 mm. Mobile phase: McCN/H2O buffered with  0.1 %
TFA). Fractions containing the pure compound were combined and freeze
dried (2x) in the 5 presence of 3N aqueous HCI to afford the bis-HCI salt
of the title compound as a white powder (65 %  over steps 3, 4 and 5). 'H
NMR (400 MHz, d6-DMSO + TFA, 300 K) 8 1.12-1.15 (m, 111), 1.31-1.36
(m, 211), 1.53-1.56 (m,  11-1), 1.67-1.72 (m, 2H), 1.82-1.84 (m, 1H),
1.90-1.99 (m, 3H), 2.62-2.69 (m, 1H), 2.87 (s, 6H), 3.45-3.50  (m, 1H),
3.62-3.82 (m, 714), 4.52 (d, J 13.6, 1H), 4.84 (dd, J 16.6, 4.6, 1H),
7.47-7.49 (m, 111), 7.63-7.68 10 (m, 2H), 7.74 (d, J 8.4, 114), 7.93-7.95
(m, 2H), 8.2 (s, IM; MS (ES') m/z 446 (M+H)'. Example 21:
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a)[2,5]ben
zodiazocine- 11-carboxylic acid 15 Step 1:
methvl2-(4-chloro-Z(ethoxycarbonyllnhen3-c clohezvl-1H indole 6
carboxylate To a solution of methyl
2-bromo-3-cyclohexyl-1H-indole-6carboxylate in dioxane (prepared as
described in published International patent application W02004/087714),
(0.07 M) was added  bis(triphenylphosphine)palladium(II) dichloride (0.2
eq) at RT under a nitrogen atmosphere. Then 4-
chloro-2-ethoxycarbonyl-phenyl-boronic acid (2 eq) and Na2CO3 (2 M
solution, 2 eq.) were added and the 20 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 H2O, brine and  dried over Na2SO4 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
(62 %); MS (ES') nt/z 440  (M+I-q'. 25 Step 2: methyl
244=chloro-2(hvdroxymethyl)phenyl-3-cyclohexyl-IH-indole 6 carboxylate
To a solution of methyl
2-[4-chloro-2(ethoxycarbonyl)phenyl-3-cyclohexyl-1H-indole-6-carboxylate
(from Step 1) in THE (0.36 M), BH3.THF (1 M solution in THE, 2 eq) was
added and the solution  allowed to stir at reflux for 1.5 It. The solution was
diluted with EtOAc. The organic phase was washed 30 with saturated
aqueous NaHCO3 and brine. The organic phase was dried over Na2SO4,
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 398 (M+H)'. Step 3:
methyl2-/4-chloro-2-lhvdroxymethypphenyl_3-cvclohexvl-l-(2-methoxy
2-oxoethyl) IH indole -6- 35 carboxylate 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
carbonate (3 eq) in dry DMSO (0.2 M). WO 2006/046030
PCT/GB2005/004127  -43 The mixture was stirred at 60 C overnight. At
this time the reaction was allowed to cool to RT, diluted  with EtOAc. The
organic phase was washed with H2O (twice), I N HCi and then brine. The
organic  phase was dried over Na2SO4, filtered and the solvent
evaporated in vacua. The residue was purified by  flash chromatography
(SiO2; 15:85 EtOAc/PE) to afford the title compound (46 %); MS (ES') m/z
470  5 (M+H)`. Step 4: methyl2-(4-chloro-2- armylphenyl)
3-cyclohexyl-l-(2-methoxy-2-oxoethvq 1H indole 6  carboxylate A solution
of methyl
2-[4-chloro-2(hydroxymethyl)phenyl-3-cyclohexyl-l-(2-methoxy-2-oxoethyl)
-1H- 10 indole-6-carboxylate (from Step 3) in dry DCM (0.03M) was added
dropwise to a solution of DMP (1.2  eq) in dry DCM (0.07 M) at 0 C. The
mixture was allowed to reach RT in 2 It and then diluted with  DCM. The
organic phase was washed with an aqueous solution Na2S203.5H2O :
NaHCO3 (1:1) (5x) then  brine. The organic phase was dried (Na2SO4),
filtered and the solvent evaporated in vacua to give the title  compound
(quant); MS (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
2-(4-chloro-2-formylphenyl)-3-cyclohexyl-l-(2-methoxy-2-oxoethyl)-1H-indo
le- 6-carboxylate (from Step 4) in THE (0.04 M),
2-dimethylamino-ethylamine (1.5 eq) was added and the 20 pH adjusted
to pH 5 with acetic acid. The solution was stirred at RT for 1.5 It before
being concentrated  in vacua. The residue was taken up in MeOH to give
a 0.04 M solution. NaBH3CN (1 eq) was added and  the mixture stirred at
RT overnight. The reaction was quenched with saturated aqueous
NaHCO3 and  extracted (2x) with EtOAc. The combined organics were
washed with water and brine before being dried  (Na2SO4), filtered and
concentrated in vacua to give the title compound. The crude was used in
the next 25 step without further purification (quant); MS (ES') m/z 540
(M+H)'. Step 6: methyl
3-chloro-14-cyclohe)cvl-6-f2_(dimethylamino)ethyll-7oxo-5 6 7 8
tetrahydroindolo[2 1  all2.51benzodiazoeine-ll-earboxy ate To a solution of
methyl 2-[4-chloro-2-({[2-(dimethylamino)ethyl]amino)methyl)
phenyl-3-cyclohexyl-l- 30 (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  



vacua before being diluted with EtOAc. The organic phase was washed
with HCI I N, brine. The  organic phase was dried over Na2S04, filtered
and the solvent evaporated in vacua to afford the title  compound. The
crude was then used in the next step without any further purification
(quant); MS (ES')  35 m/z 508 (M+H)'. WO 2006/046030
PCT/GB2005/004127,  -44 Step 7: methyl
3-chloro-l4-cyclohezyl-6-l2-(dimethvlamino )ethvl7-S 6 7
8-tetrahvdroindolol2  a N2.51benzodiazocine-11-carboxylate To a solution
of methyl 3-chloro-14cyclohexyl-6-[2-(dimethylamino)ethyl]-7-oxo-5,6,7,8-
tetrahydroindolo [2,1-a][2,5]benzodiazocine-l l-carboxylate (from Step 6) in
THE (0.02 M), BH3.THF (I  5 M solution in THF, 5 eq) was added and the
solution allowed to stir at RT for 2 h. MeOH (0.02 M) and a 1.25 M
solution 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
removed in vacua. The volume of the solution was  reduced in vacua
before diluting with EtOAc. The organic phase was washed with saturated
aqueous  NaHCO3 and brine. The organic phase was dried over Na-SO4,
filtered and the solvent evaporated in 10 vacua to afford the title
compound. The crude was then used in the next step without any further
purification (quant); MS (ES') 494 (M+H)`. Step 8:
3-chloro-14-evclohexvl-642-(dimethylamino)ethyl 1-5 6 7
8-tetrahydroindolol2 I- a)l2.Slbenzodiazocine-ll-carboxylic acid 15 Methyl
3-chloro-14-cyclohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8-tetrahydroindolo
[2,1- a](2,5]benzodiazocine-11-carboxylate (from Step 7) was dissolved in
a solution THF: MeOH (1 : 1) (0.02  M) and to that solution 7 eq of an
aqueous solution of NaOH (IN) were added. The solution was stirred  at
60 C for 3 h. The 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: 20 McCN/H2O
buffered with 0.1 % TFA). Fractions containing the pure compound were
combined and  freeze dried to afford the title compound as a white powder
(21 %). 'H NMR (400 MHz, DMSO-d6 + TFA, 330 K) 8 1.14-1.34 (m, 3H),
1.52-1.55 (in, IH), 1.67-1.73 (m,  2H), 1.82-1.84 (m, 11-1), 1.90-1.97 (m,
3H), 2.54-2.65 (m, 1H), 2.87 (s, 6H), 3.34-3.38 (m, 1H), 3.55-3.76  (m,
7H), 4.32 (d, J 13.6, 11-1), 4.80 (dd, J 16.6, 3.8, 1H), 7.49 (d, J 8.0, 1H),
7.71-7.75 (m, 2H), 7.93 (d, J  25 8.4, IH), 8.04 (s, LH), 8.17 (s, 1H); MS
(ES') m/z 480 (Ivi+H)+. No Example 22 Example 23:
2-([(7S)-11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzo
xazocin-7- 30 ylloxy}-N,N-dimethylethanaminium trifluoroacetate Step 1:
2-(!(7S)-]I-carboxy-14-cyclohexy-7 8-dihydro-6H-indolo!] 2-e)!1
51benzoxazocin-7-vlloxy/  NA-dimethylethanaminium trifuoroacetate To a
suspension of methyl
(7S)-14-cyclohexyl-7-hydroxy-7,8-dihydro-6H-indolo[1,2 



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
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 WO 2006/046030 PCT/GB2005/004127  -45 reaction
mixture was stirred at 60 C for 16 h. 1 further eq of
2-chloro-N,N-dimethylethanaminium  chloride was added and the reaction
mixture was stirred at 80 C for 4 further h. The reaction mixture  was
concentration in vacuo, redissolved with DMSO and purified by RP-HPLC
(stationary phase: column  Waters XTERRA prep. C18, 5 um, 19 x 100
mm. Mobile phase: McCN/H2O buffered with 0.1 % TFA). 5 Fractions
containing the pure compound were combined and freeze dried to afford
the title compound as a  white powder (47 %). 'H NMR (400 MHz,
DMSO-d6, 300 K, two diastereomers 1:1) S 1.08-1.23 (m, 1H), 1.24-1.44
(m, 211),  1.49-1.61 (m, 1H), 1.64-1.77 (m, 2H), 1.80-1.88 (m, 111),
1.89-2.07 (m, 3H), 2.56 (s, 1.5 H), 2.63-2.73  (m, 111), 2.78 (s, 1.514),
3.07 (m, 1H), 3.27 (m, 114), 3.68 (dd, J 10.7, 14.5,0.5R), 3.75-3.97 (m,
314), 10 3.981114 (m, 1.514), 4.24 (dd, J 4.2, 13.2, 0.5H), 4.77 (dd, J 2.7,
14.6, 0.51), 4.93 (dd, J 3.1, 15.6, 0.5H),  7.16-7.34 (m, 3H), 7.49 (d, J
6.8,0.5H), 7.50 (d, J 6.8,0.5H), 7.62 (d, J 8.1, 0.5H), 7.69 (d, J 8.3, 0.51),
7.82 (d, J 8.6, 0.514), 7.89 (d, J 8.3, 0.514), 8.20 (s, 0.514), 8.21 (s,
0.511); MS (ES}) mlz 463 (M+H)';  [a]n20 = - 41.2 (c = 0.31, CH3OH). 15
Example 24:
2-{[(7R)-11-carboxy-14-cyclohexyl-7,8-dilrydro-614-indolo[1,2-e][1,5]benz
oxazocin-7- yl]oxy}-N,N-dimethylethanaminium trifluoroacetate The title
compound was obtained in an analogous manner as reported for the
enantiomer in the previous  example employing (R)-glycidyl
3-nitrobenzenesulfonate instead of the (S)-glycidyl 3-
nitrobenzenesulfonate in Example 9, Step 2, giving methyl
3-cyclohexyl-2-{2-[(2R)-oxiran-2 20 ylmethoxy]phenyl
}-IH-indole-6-carboxylate: [a]D20 = - 19.8 (c = 0.5, CHCl3); and after
cyclization  methyl
(7R)-14-cyclohexyl-7-hydroxy-7,8-dihydro-6H-indolo[1,2-el[l,5]benzoxazoe
ine-11-carboxylate:  ME) 20 = + 29.9 (c = 0.54, CHCI3). The latter was
converted to the title compound as described in example  23: [a]D20 = +
41.9 (c = 0.32, CH3OH); 'H NMR and MS as for
2-1[(7S)-l1-carboxy-14-cyclohexyl-7,8-
dihydro-6H-indolo[1,2-e}[1,5]benzoxazocin-7-yl]oxy}-N,N-dimethylethana
minium trifluoroacetate. 25 Example 25:
1-(2-{[(7S)-11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]ben
zoxazocin- 7-yl]oxy}ethyl)pyrrolidinium trifluoroacetate To a suspension of
methyl (7S)-14-cyclohexyl-7-hydroxy-7,8-dihydro-6H-indolo[1,2-
e][1,5]benzoxazocine-ll-carboxylate (prepared as described in Example 9,
Steps 1-3) in toluene (0.05  30 M), were added 15 eq of 40% w/w aq.
NaOH followed by 0.25 eq of tetrabutylammonium bromide. After stirring
for 30 min, 3 eq of 1-(2-chloroethyl)pyrrolidinium chloride were added and
the reaction  mixture was stirred at 70 C for 18 h. The reaction mixture
was concentration in vacuo, redissolved with  



DMSO and purified by RP-HPLC (stationary phase: column Waters
XTERRA prep. C18, 5 um, 19 x 100  mm. Mobile phase: McCNIH2O
buffered with 0.1 % TFA). Fractions containing the pure compound 35
were combined and freeze dried to afford the title compound as a white
powder (65 %). 'H NMR (400 MHz, DMSO-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
(in, 1014), 2.62-2.75 (m, 1.5H), 2.90 (m, 0.514), 3.04-3.48 (m, 2.5H), 3.61
WO 2006/046030 PCT/GB2005/004127,  -46 (m, 0.511), 3.71 (dd, J I0.5,
14.5, 0,5H), 3.76-3.97 (m, 3.5H), 3.98-4.18 (m, 1.511), 4.29 (dd, J
4-4,13.2,  0.5H), 4.78 (dd, J 3.0, 14.4, 0.5H), 4.95 (dd, J 3.7, 15.6,0.5H),
7.19-7.32 (m, 3H), 7.46-7.54 (m, 1H),  7.62 (dd, J 1.2, 8.4, 0.5H), 7.70 (dd,
J 1.1, 8.3, 0.5H), 7.83 (d, J 8.6, 0.5H), 7.89 (d, J 8.3, 0.5H), 8.20 (s,
0.5H), 8.22 (s, 0.5H), 9.39 (brs, 0.5H, NH), 9.49 (brs, 0.511, NH), 12.60
(brs, IH, OH); MS (ES') m/z 489  5 (M+H)'. Example
26:(2Z)-(11-carboxy-14-cyclohexyl-6H-indolo[1,2-e][1,5]benzoxazoein-7(8
H)-ylidene)- N,N-dimethylethanaminium trifluoroacetate and
(2E)-(11-carboxy-14-cyclohexyl-6H-indolo[1,2-
e][1,5]benzoxazocin-7(8H)-ylidene)- N,N-dimethylethanaminium
trifluoroacetate 10 Step 1:
(2Z)-2-114-cyclohexv1-11-(methoxvcarbonyl)6H-indo1o11 2-elfl
SJbenzoxa ocin-7(811)-ylideneJ- N N-dimethylethanaminium
trifluoroacetate and (2E)-2-(14-cyclohexyl-ll-(methoxycarbonyl) 611
indolo11.2-e111 SJbenzoxazocin-7(811)-ylidenel-N
N-dimethylethanaminium 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-BuLi (1.6 eq, 1.6 M in hexanes). After
stirring for30 min at 0 C, the  reaction mixture was cooled to -20 C and
methyl 14-cyclohexyl-7-oxo-7,8-dihydro-6H-indolo[1,2-
e][1,5]benzoxazocine-11-carboxylate (obtained as described in Example
9, Steps 1-4) in THE (0. 18 M)  was added. The reaction mixture was
warmed to RT within 3 h followed by addition of ice and CH2CI2.  The
organic phase was dried (Na2SO4) before being filtered, concentrated in
vacuo, redissolved with 20 DMSO and purified by RP-HPLC (stationary
phase: column Waters XTERRA prep. C18, 5 um, 19 x 100  mm. Mobile
phase: McCN/H20 buffered with 0.1 % TFA). Fractions containing the
pure compound  were combined and freeze dried to afford the title
compound as a white powder (28 %); MS (ES) m/z  459 (M+H)'. 25 Step
2:
(2Z)-(11-carboxy-14-cyclohexvl-611-indololl2-elfl5/benzoxaocin-7(811)-vli
dene)-NN- dimethvlethanaminium trifluoroacetate and
(2E)-(II-carboxy-14-cyclohexyl-6J-indololl 2- e111.5I
benzoxazocin-7(811)-ylidene )- 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, IN) was added and the mixture
was  30 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: column Waters XTERRA prep. C18, 5 um, 19 x 100
mm.  



Mobile phase: McCNIH20 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, DMSO-d6, 300
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, 1H), 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
(dd, J 7.1, 13.6,031-1), 4.16 (m, 0.611), 4.24 (d, J 13.2, 0.311),  4.33 (d, J
15.2, 111), 4.42 (d, J 13.4, 0.311), 4.59 (d, J 14.5, 0.711), 5.06 (d, J
14.7,03H), 5.13 (d, J 15.4, WO 2006/046030 PCT/GB2005/004127  -47
0.714), 5.57 (d, J 16.5, 0.3H), 5.71 (t, J 7.2, 0.314), 6.09 (t, J 7.4, 0.711),
7.14 (d, J 7.7, 0.3H), 7.19 (t, J 7.5,  0.3H), 7.25-7.40 (m, 2.4H), 7.46 (t, j
8.4, 0.3H), 7.57 (t, J 7.5, 0.714), 7.66 (dd, J 1.1, 8.4, 0.7H), 7.68 (d,  J 8.6,
0.314), 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
oxazocin- 7-yl)-N,N',N'-trimethylethane-l,2-diaminium bis(trilluoroacetate)
10 Step 1: methyl 3-eyelohexyl-2-(4 fluoro-2-hvdroxyphenvl)-I fl
indole-6-earboxvlate To a solution of methyl
2-bromo-3-cyclohexyl-IH-indole-6-carboxylate (prepared as described in
W02004087714 from commercially available methyl indole-6-carboxylate)
in a mixture of DME and  EtOH (5:2, v/v, 0.2 M) were added 2.6 eq. of
Na2CO3 (2 M aqueous solution), 1.3 eq. of 4-fluoro-2 15
hydroxy-phenylboronic acid and 0.1 eq. of
tetrakis(triphenylphosphine)palladium(0). The mixture was  degassed
thoroughly with a stream of argon and then heated to 100 C overnight.
The reaction mixture  was allowed to cool to RT, diluted with EtOAc and
washed with IN hydrochloric acid and with brine,  dried over Na2SO4 and
concentrated in vacuo. The crude material was purified by flash
chromatography  (1:5 EtOAc/PE) to afford the title compound as a beige
solid (61%); MS (ES+) m/z 368 (M+H)+. 20 Step 2:
methvl3-cyclohexvl-2-[4-fluoro-2-((2S)-oxiran-2-vlmethoxylohenvll-]H-indol
e-6-carboxylate  To a solution of the foregoing product (from Step 1) in
DMF (0.05 M) was added cesium fluoride (3 eq.)  and (S)-glycidyl
3-nitrobenzenesulfonate (1.1 eq.). The resulting mixture was stirred at RT
overnight  then diluted with EtOAc and washed with water and brine.
Drying over Na2SO4, filtration and 25 concentration i. vac. gave the crude
product, which was purified by flash chromatography (1:5  EtOAc/PE) to
afford the title compound as colourless foam (70%); MS (ES-) m/z 424
(M+H)+. Step 3: methvl(7Si-14-cyclohex -jluoro-7-hvdroz 7
8-dihydro-614-indolo/1 2-e1(1 5lbenzox ovine  11-carboxvlate 30 A
solution of the foregoing product (from Step 2) in dry DMF (0.05 M) was
cooled to 0 C and a 1M  



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
reaction mixture was diluted with EtOAc and washed with  hydrochloric
acid (1 N), water and brine. Drying over Na2SO4, filtration and
concentration i. vac. gave  the crude product, which was purified by flash
chromatography (1:4 EtOAc/PE) to afford the title 35 compound as
colourless foam (50%, mixture of diastereomers, 2:1); MS (ES+) rWz 424
(M+H)+ WO 20061046030 PCT/GB2005/004127,  -48 Step 4: methyl
14-cvclohexyl-3-luoro-7-oxo-7 8-dihvdro-6H-indolo(1.2-c l(1
5lbenoxaocine-ll- carboxvlate To a solution of the foregoing alcohol (from
Step 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
washed with a 1:1  5 (v/v) mixture of sodium thiosulfate and sodium
hydrogen carbonate (both saturated aqueous solutions), then with brine.
Drying over Na2SO4, filtration and concentration i. vac. gave the crude
product, which  was used without further purification (92%); MS (ES') m/z
422 (M+H)'. Step 5: methyl 14-cyclohexyl-7-1(2-(dimethvlamino
ethyllaminol-3-fluoro-7 8-dihydro-6H-indolo]] 2- 10
e1ll.51benzoxazocine-ll-carboxylate To a solution of foregoing crude
ketone (from Step 4) in DCE (0.06 M) was added N,N-dimethylethane-
1,2-diamine (1.0 eq) and HOAc (1.5 eq.), followed by solid sodium
triacetoxyborohydride (1.5 eq).  NaOH (20 eq., 1 N) was added after 16 h,
and after stirring for 5 min the mixture was taken into EtOAc  and washed
with water and brine. Drying over Na2SO4and concentration i. vac. gave
the crude product, 15 which was used without further purification; MS
(ES') m/z 494 (M+H)'. Step 6: methyl
14-cyclohexvl-7-112-(dimethylamino)ethyll(methvl )amino]-3-fluoro-7
8-dihvdro-6H- indolo(1,2-e111,51benzoxa ocine-11-carboxylate To a
solution of crude methyl
14-cyclohexyl-7-[[2-(dimethylamino)ethyl]amino}-3-fluoro-7,8-dihydro- 20
6H-indolo[1,2-e][1,5]benzoxazocine-11-carboxylate (from Step 5) in DCM
(0.05 M) was added  formaldehyde (3.0 eq) and HOAc (5.5 eq), followed
by sodium cyanoborohydride (3 eq). 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 Na2SO4 and concentration i.
vac. gave the crude product which was used  without further purification;
MS (ES') m/z 508 (M+H)'. 25. Step 7: N-(11-carboxy
14-cyclohexvl-7.8-dihydro-6H-indololl2-e11151benzoxa ocin-7-y1)-NN'N'-
trinzethylethane-1 2-diaminium bis(trifluoroacetate) To a solution of the
foregoing product (from Step 6) in dioxane (0.08 M) were added 3 eq. of
IM aqueous  KOH solution and the mixture was stirred at 60 C for 4 h. The
reaction mixture was brought to pH 2 by  30 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: McCN/H2O  



buffered with 0.1 % TFA). The product fractions were lyophilised to afford
the title compound as its bis- trifluoroacetate 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  35 reported) S 1.09-1.21 (m,
1H), 1.23-1.40 (m, 2H), 1.50 (d, J 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, 111), 4.11
(dd, J 9.0, 12.1, IH), 4.26 (dd, J 4.3, 12.1, 1H), 4.66 (d, J 14.6, IH), WO
2006/046030 PCT/GB2005/004127  -49 7.14-7.22 (m, 2H), 7.36 (t, J 6.9,
1H), 7.69 (dd, J 0.8, 8.3, 1H), 7.87 (d, J 8.3, 1H), 8.15 (s, IH), 8.94 (brs,  I
H), 12.60 (brs, 11-1); MS (ES) m/z 494 (M+H)'. Example 29:
(7R)-14-cyclohexyl-7-[[2-(dimethylamino)ethyl](methyl)amino]-3-fluoro-7,8-
dihydro- 5 6H-indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid The
racemic mixture (obtained as described in Example 28) was subjected to
chiral SFC separation (Pcol  = 100 bar, Tcol = 35 C; stationary phase:
CHIRALPAK AD-H, lOx250mm; mobile phase modifier:  MeOH+0.2%
diethylamine) to obtain the title compound as the first eluting peak; single
enantiomer in  >99% ee. NMR and MS as reported for the racemic mixture
in example 1. The second peak was (7S)-14 10
cyclohexyl-7-[[2-(dimethylamino)ethyl](methyl)amino]-3-fluoro-7,8-dihydro-
6H-indolo[1,2- e][1,5]benzoxazocine-11-carboxylic acid (97% ee).
Example 30:
1-(2-([(7S)-11-carboxy-14-cyclohexyl-3-fluoro-7,8-dihydro-611-indolo[1,2-
e][1,5]benzoxazocin-7-yl]oxy}ethyl)pyrrolidinium trifluoroacetate 15 To a
suspension of
methyl(7S)-14-cyclohexyl-3-fluoro-7-hydroxy-7,8-dihydro-6H-indolo[1,2-
e][1,5]benzoxazocine-ll-carboxylate (prepared as described in Example
28, Steps 1-3) in toluene (0.05  M), were added 15 eq. of 40% w/w aq.
NaOH followed by 0.25 eq. of tetrabutylammonium bromide.  After stirring
for 30 min, 3 eq. of 1-(2-chloroethyl)pyrrolidinium chloride were added and
the reaction  mixture was stirred at 70 C for 18 h. The reaction mixture
was concentrated in vacuo, redissolved with 20 DMSO and purified by
RP-HPLC (stationary phase: column Waters XTERRA prep. C18, 5 um,
19 x 100  mm. Mobile phase: McCN/H2O buffered with 0.1 % TFA). The
product fractions were lyophilised to  afford the title compound as a white
powder (30 %). 'H NMR (400 MHz, DMSO-d6, 300 K, two diastereomers
1:1) S 1.16-1.22 (m, IH), 1.29-1.44 (m, 21-1),  1.53-1.56 (m, 1H),
1.68-2.03 (in, 10H), 2.63-2.73 (m, 1.5H), 2.85-2.94 (m, 0.5H), 3.07-3.39
(m, 3.5H),  25 3.61-3.69 (m, 0.5H), 3.72 (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,
15.6, 0.5H), 7.05-7.12 (m, 2H), 7.28-7.32 (m, 1H), 7.62 (dd, J 1.2, 8.4,
O.SH), 7.70 (dd, J 1.1, 8.3, O.5H), 7.83 (d, J 8.6,0.5H), 7.89 (d, J
8.3,0.5H), 8.21 (s, 1H), 9.45 (brs, 0.5H,  NH), 9.55 (brs, 0.5H, NH), 12.70
(brs, IH, OH); MS (ES') m/z 507 (M+H)`. 30 Example 31:
(11-carboxy-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocin-
7-yl)-N,N- dimethylmethanaminium trifluoroacetate 



Step 1: methyl 14-cyclohexyl-7-methylene-7.8-dihydro-6H-indolofl 2-el(1
Slbenzoxa ocine-ll- carboxylate 35 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-l-ene (1.2 eq.) was added dropwise via
syringe and WO 2006/046030 PCT/GB2005/004127  -50 the solution
stirred at RT for 60 min. The reaction mixture was diluted with EtOAc and
washed with IN  aqueous HCI and with brine, dried (Na2SO4) and
evaporated. The crude residue was purified by flash  chromatography
(10:1 PE/EtOAc), affording the pure methyl
14-cyclohexyl-7-methylene-7,8-dihydro-
6H-indolo[1,2-e][1,5]benzoxazocine-l l-carboxylate (70%) as light yellow
foam; MS (ES') m/Z 402 5 (M+H)'. Step 2: methyl
l4-evclohexv1-7-(hydroxvmethvll-7 S-dihvdro 6H indolo(1 2 e](1
Slbenzoxa ocine II  carb late Borane-dimethylsulfide complex (2M solution
in THF, 1.6 eq) was added to a solution of methyl 14 10
cyclohexyl-7-methylene-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-l
1-carboxylate (from Step 1)  in dry THE (0.12 M) at 0 C. The solution was
stirred for 16 hat RT. The reaction mixture was cooled  to 0 C and treated
dropwise with 3N NaOH (3 eq.) followed by 35% (v/v) H202 solution and
the  resulting mixture was stirred for 2 h at RT. The mixture was diluted
with EtOAc, washed with aqueous  saturated NaHC03-solution and with
brine, dried (Na2SO4). Evaporation afforded a crude residue which 15
was purified by flash chromatography (4:1 PE/EtOAc). Methyl
14-cyclohexyl-7-(hydroxymethyl)-7,8-
dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-ll-carboxylate (50%) was
obtained as colorless solid; MS  (ES') mlz 402 (M+H)'. Step3: methyl
14-cyclohexyl-7-formyl-7 8-dihvdro-6H-indolo(1 2 el(1 Slbenzoxazocine 11
carboxylate  20 A solution of methyl
14-cyclohexyl-7-(hydroxymethyl)-7,8-dihydro-6H-indolo[1,2-
e][1,5]benzoxazocine-11-carboxylate (from step 2) in dry DCM (0.1 M)
was treated with DMP (1.2 eq.)  and the resulting solution was stirred for 2
h at RT. The reaction mixture was diluted with EtOAc and  washed with a
1:1 (v/v) mixture of sodium thiosulfate and NaHCO3 (both aqueous
saturated solutions),  then with brine. Drying over Na2SO4, filtration and
concentration i. vac. gave the crude methyl 14 25
cyclohexyl-7-formyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-11-ca
rboxylate, which was used  without further purification. Step 4:
14-cyclohexyl-7-((dimethvlamino)methyll-7 8-dihvdro-6H-indolo(1 2 e1(1
Slben axazacine 11  carboxylic acid 30 The foregoing aldehyde (from
Step 3) was reductively aminated using dimethylamine and sodium
triacetoxy 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: McCN/H2O
buffered with 0.1 % TFA) gave the  product fractions after lyophilization as
its trifluoroacetate salt (white powder, 10%). 35 'H NMR (400 MHz,
DMSO-d6, 300 K, 2 diastereomers 7:1, only data for the major isomer are
reported)  S 1.21-1.45 (m, 31-I), 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),
2.89 (s, 611), 3.18-3.35 (m, 2H, partially obscured by water), 3.66 (dd, J
WO 2006/046030 PCT/GB2005/004127  -51 11.3, 15.0, 1H), 3.91 (dd, J
5.2, 12.7, IH), 4.03 (dd, J 2.2, 12.7, 1H), 4.70 (dd, J 3.5, 15.0, 1H),
7.15-7.23  (m, 2H), 7.27 (dd, J 1.5, 7.5, 1H), 7.50 (dt, J 1.5, 7.8, IH), 7.70
(dd, J 1.1, 8.4, 1H), 7.90 (d, J 8.4, IH),  8.25 (s, IH), 9.61 (bs, 1H), 12.62
(bs, 1H); (ES') m/z 433 (M+H)'. 5 Example 32: Preparation of
13-cyclohexyl-S-[2-(dimethylamino)ethyl]-4,5,6,7-
tetrahydrothieno[2',3':6,7][1,4]diazocino[1,8-alindole-l0-carboxylic acid
Step 1: Methyl
1-f2-tert-butoxy-2-oxoethyl)-3-cvclohexyl-2-(2-formyt-3-thienyl) 1H indole 6
carbozate  Methyl
2-bromo-l-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-IH-indole-6-carboxylate
(prepared as 10 described in Example 1, Step 1) and (2-formyl-3-thienyl)
boronic acid (1.5 eq) were dissolved in dioxane  (0.07 M) and 2M aqueous
Na2CO3 (6 eq) was added. The solution was degassed by bubbling
argon,  Pd(PPh3)2C12 (0.2 eq) was added, and the reaction mixture was
refluxed for 45 min; after cooling EtOAc  was added and the solution
washed with water and brine, dried over Na2SO4 and concentrated. The
title  compound was isolated by chromatography (PE/EtOAc 9:1). Yield
(84%); MS (ES) m/z 504 (M+Na)`.  15 Step 2:
13-cvclohexy[-5-/2-(dimethvtamino)e[hyll-4 S 6 7-tetrahvdrothieno/2' 3' 6
71(1 atdiazocina/I 8  alindole-10-carboxylic acid A solution of methyl
1-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-2-(2-formyt-3-thienyl)-IH-indole-6
- carboxylate in THE (0.05 M) was treated with
N,N-dimethylethane-1,2-diamine (10 eq) and the pH was  20 adjusted to 6
with AcOH; after stirring for lh at RT solvent was removed and the residue
dissolved in McOH (0.05M), then NaCNBH3 (1.5 eq) was added and the
mixture was stirred during the weekend. The  reaction mixture was diluted
with EtOAc and washed with water and brine, dried over Na2SO4 and
evaporated affording methyl
1-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-2-[2-([[2-(dimethylamino)
ethyl]amino) methyl)-3-th ienyl]-1 H-indole-6-carboxylate. 25 A 0.03M
solution of the latter in DCM/TFA 1:1 was stirred at RT for 4 h, then all
volatiles were  evaporated; the residue was dissolved in dry DCM (0.1M),
i-Pr2EtN (2.4 eq) 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 Na2SO4 and evaporated affording methyl
13-cyclohexyl-5-[2-
(dimethylamino)ethyl]-6-oxo-4,5,6,7-tetrahydrothieno(2',3':6,7] [
1,4]diazocino[ 1,8-alindole-10 30 carboxylate. A solution of the foregoing
crude in dry THE (0.1 M) was treated with BH3 Me2S (20 eq, 2M solution
in  



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
methyl 13-cyclohexyl-5-[2-(dimethylamino)ethyl]-4,5,6,7-
tetrahydrothieno[2',3':6,7][I,4]diazocino [1,8-alindole-10-carboxylate.
Hydrolysis of the latter was 35 performed with IM aqueous KOH (5 eq) in
dioxane (0.11'1) 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 WO 2006/046030 PCT/GB2005/004127  -52 (Conditions:
Column: Waters X-TERRA MS C18, 10 micron, 19 x 150 mm; Gradient: A:
H2O +0.1%  TFA; B: MeCN + 0.1% TFA; 75% A isocratic for 3 nun, linear
to 20% A in 12 min). 'H NMR (400 MHz, DMSO, 300 K) S 1.14-1.98
(1011, m), 2.63-2.78 (IH, m), 2.83 (6H, s), 3.23-3.47  (5H, m), 3.59-3.68
(IH, m), 3.78-3.93 (2H, m), 4.46-4.72 (2H, m), 7.20 (1H, d, J 5.0), 7.71 (IH,
d, J 8.4),  5 7.84-7.86 (111, m), 7.89 (1H, d, J 8.4), 8.14 (1H, s); MS (ES')
m/z 452 (M+Hf. Example 33: Preparation of
13-cyclohexyl-5-[2.(dimethylamino)ethyll-4,5,6,7-
tetrahydrothieno[3',2':6,7][1,4]diazocino[1,8-a]indole-10-carboxylic acid
The title compound was prepared following the experimental procedure in
Example 32, but using (3- 10 formyl-2-thienyl)boronic acid (1.5 eq) in the
coupling step. 45% yield after RP-HPLC purification and  lyophilisation
(Conditions: Column: Waters X-TERRA MS C18, 10 micron, 19 x 150 mm;
Gradient: A:  H2O + 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
1.21-1.38 (3H, m), 1.60-2.07 (711, m), 2.81 (6H, s), 2.94-2.99 (IH,  m),
3.33-3.67 (6H, m), 3.76-3.86 (2H, m), 4.36-4.40 (111, m), 4.72-4.77 (111.
m), 7.46 (111, d, J 5.1), 7.71  15 (1H, d, J 8.5), 7.87 (111, d, J 5.1), 7.93
(IH, d, J 8.5), 8.17 (1H, S); MS (ESA) mlz 452 (M+H)`. Example 34:
Preparation of 13-cyclohexyl-5-[2-(dimethylamino)ethyll-4,5,6,7-
tetrahydrothieno[3',4':6,7][1,4]diazocino[1,8-a]indole-10-carboxylic acid 20
Step 1: (4 fonnyl-3-thienyl )boronic acid To a 0.5M solution of B(Oi-Pr)3
(1.2 eq) in toluene/THF 4:1 was added a solution of 2-(4-bromo-3-
thienyl)-1,3-dioxolane in toluene/THF 4:1, and the mixture was then
cooled to -78 C. BuLi (1.5M in  hexanes; 1.2 eq) was then added over Ih,
and the solution kept at this temperature for an additional h,  then allowed
to warm to -20 C over 3h; aq IN HCI was added and the mixture stirred for
an additional h 25 at this temperature. Removal of volatiles gave an
aqueous solution that was extracted with DCM; the  combined organic
phases were then washed with brine, dried over Na2SO4 and
concentrated in vacuo.  Yield: 95%. 'H NMR (400 MHz, DMSO-d6, 300 K)
8 8.07 (IH, d, J 3.0), 8.55 (2H, b.s), 8.74 (111, d, J 3.0), 9.98 (1H,  s). 30
Step 2: 13-c cly ohe lxt 5-(2-(dimethvlamino)ethyll-4,5 6
7-tetrahydrothieno(3'4' 6 7I(1 41diazocjno(1 8- alindole-10-carboxylic acid 



Using the foregoing (4-formyl-3-thienyl)boronic acid the title compound
was prepared following the  procedures in Example 32. 56% yield after
RP-HPLC purification and lyophilisation (Conditions: 35 Column: Waters
X-TERRA MS C18, 10 micron, 19 x 150 mm; Gradient: A: H2O + 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),
1.54-2.06 (7H; m), 2.71-2.78 (111, m), 2.87 (611, s), 3.56-3.86 (8H, m),
4.51(1H, d, J WO 2006/046030 PCTIGB2005/004127  -53
14.2),4.74A.82(1H,tn),7.72(1H,d,J8.5),7.81(IH,d,J2.9),7.91(IH,d,J8.5),8.14
(IH, s) 8.17  (IH, d, J 2.9); MS (ES) m/z 452 (M+H)'. No Examples 35 to 40
5 Example 41: Preparation of
14-cyclohexyl-5-(2-pyrrolidin-1-ylethoxy)-5,6,7,8-tetrahydroindoto[2,1-
a][2]benzazocine-11-carboxylic acid Step 1:
Methyl3-cyclohexLl-2-(2-vinylphenyl)-]H-indole-6-earboxylate 10 Methyl
2-bromo-3-cyclohexyl-1H-indole-6-carboxylate (prepared as described in
WO 2004065367) and  (2-vinylphenyl)boronic acid (1.5 eq) were dissolved
in dioxane (0.07 M) and 2M aqueous Na2CO3 (6 eq)  was added. The
solution was degassed by bubbling argon, Pd(PPh3)2C12 (0.2 eq) was
added, and the  reaction mixture was refluxed for I h; after cooling, EtOAc
was added, and the solution washed with  water and brine, dried over
Na2SO4 and concentrated in vacuo. The title compound was isolated by
15 chromatography (PE/EtOAc 9:1) in 91% yield; MS (ES') nJz 360
(M+H)'. Step 2: Methyl 1-but-3-en-1-yl-3-cyclohexvl-2-(2-vinylphenyl)-1
H-indole-6-earboxylate To a 0.3M solution of methyl
3-cyclohexyl-2-(2-vinylphenyl)-1H-indole-6-carboxylate in dry DMF, 60%
Nall (1.5 eq) in mineral oil was added at 0 C; after stirring for 45 min at
RT, 4-bromobut-l-ene (1.5 eq)  20 was added and the suspension was
stirred for 5 hat 40 C and then I day at RT (NaH and 4-bromobut-l ene
were added several times). The mixture was diluted with EtOAc, washed
with 1N HCI, water and  brine, dried (Na2SO4) and concentrated in vacuo
to give, after chromatography (PE/EtOAc 95:5), the title  compound (60%)
along with recovered starting material (40%); MS (ES+) m/z 414 (M+ H)+.
25 Step 3: Methyl 14-cyclohexyl-7 8-dihydroindolof2 1-a
112lbenzazocine-11-carbox lpate Methyl
1-but-3-en-1-yl-3-cyclohexyl-2-(2-vinylphenyl)-1H-indole-6-carboxylate
was dissolved in DCM  (0.02M) and treated with Zhan catalyst I (0.3 eq) at
35C for I h. After evaporation of solvent in vacuo  the residue was purified
by chromatography (PE/EtOAc 9:1) to afford the title compound (68%);
MS  (ES') Wz 386 (M+H)". 30 Step 4:
14-Cyclohexvl-5-(2-pyrrolidin-I-vlethoxy)-56 7.8-tetrahydroindolof2
1-a1121benzazocine-11- carboxylic acid BH3Me2S (1.6 eq, 2M solution in
TI-IF) was added to a 0.2M solution of methyl 14-cyclohexyl-7,8- 



dihydroindolo[2,1-a][2]benzazocine-l l-carboxylate in THF, and the mixture
was stirred for 2h at RT.  35 3M aq NaOH (3 eq) and 35% H202 (3 eq)
were added at 0 C, and stirring was continued overnight at RT. After
dilution with sat NaHCO3 the aq. phase was extracted with EtOAc, the
organic phase was  washed with water and brine, dried over Na2SO4 and
concentrated in vacua to give mainly methyl 14 WO 2006/046030
PCT/G82005/004127.  - 54
cyclohexyl-5-hydroxy-5,6,7,8-tetrahydroindolo(2,1-a][2]benzazocine-11-ea
rboxylate (with traces of its  regioisomer methyl
14-cyclohexyl-6-hydroxy-5,6,7,8-tetrahydroindolo[2,1-a][2] benzazocine-ll-
carboxylate). The foregoing crude was dissolved in toluene, 40% aq
NaOH (15 eq) and tetrabutyl ammonium bromide  5 (0.25 eq) were added,
and the mixture was stirred for 30 min; 1-(2-chloroethyl)pyrrolidine
hydrochloride  (3 eq) was then added and the resulting mixture heated for
I day at 70 C; evaporation to dryness gave a  residue from which the title
compound was isolated by RR-HPLC (overall yield 10%) (Conditions:
Column: Waters X-TERRA MS C18, 10 micron, 19 x 150 mm; Gradient: A:
H2O + 0.1% TFA; B: MeCN  + 0.1% TFA; 75% A isocratic for 3 min, linear
to 20% A in 12 min). 10 'H NMR (400 MHz, DMSO, 300 K) 8 1.16-3.48
(28H, m), 3.78 (1H, d, J 9.0),4.40-4.45 (1H, m), 7.38  (1H, d, J 7.4),
7.47-7.50 (1H, m), 7.62-7.71 (3H, m), 7.85 (IH, d, J 8.3), 8.07 (1H, s), 9.31
(1H, b.s) 12.59  (1H, b.s); MS (ES) m/z 487 (M+H)+ Example 42:
Preparation of
14-cyclohexyl-6-(2-pyrrolidin-lylethoxy)-5,6,7,8-tetrahydroindolo[2,1- 15
a][2]benzazocine-11-carboxylic acid Step 1: Methyl
14-cyclohexyl-56-dihydroxy-5 6,7.8-jet rahvdroindolo(2, 1-al (2l
benzazocine-1I - carboxvlate A solution (0.11 M) of methyl
14-cyclohexyl-7,8-dihydroindolo[2,1-a][2]benzazocine-11-carboxylate  20
(prepared as in Example 41, Step 3) in acetoneITHF/1I20 (1/1/1) was
treated with N-methylmorpholine- N-oxide (1.2 eq), followed by OsO4 (4%
wt in H2O, 0.1 eq) and left stirring at RT overnight. The clear  solution was
then treated with 10% wt Na2SO3 and left stirring for 30 min, then diluted
with H2O and  extracted with EtOAc. The organic phase was washed with
brine, dried over Na2SO4 and evaporated i.  vac. to give the clean title
compound as a creamy solid; MS (ES') m/z 420 (M+H)'. 25 Step2: Methyl
I5-cyclohexyl-6-oxo-4b,7a 8 9-tetrahvdro(1 3ldioxolo(4 5-elindolo(2 1-
al(2lbenzazocine-12-carboxvlate A solution (0.05 M) of the foregoing
compound in DCM was treated with Et3N (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  30 at RT, satd. NaHCO3 was added and the
solution extracted with EtOAc. The organic phase was washed with H2O,
brine, dried over Na2SO4 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-t etrahydroindolo(2 1-a
112 lbenzazocine-11-carboxylate  35 A solution (0.02 M) of the foregoing
compound in acetone/MeOH (3/1) was treated with Raney-Ni  (slurry in
water) and the vigorously stirred reaction mixture was hydrogenated at 1
atm 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
compound (yield 26%); MS (ES')  m/z 404 (M+H)`. Step 4:
14-cyclohexyl-6-(2-pyrrolidin-lylethoxv)-S 6 7,8-tetrahvdroindolol2
1-a/[2lbenzazocine-11- 5 carboxylate
14-cyctohexyl-6-(2-pyrrolidin-lylethoxy)-5,6,7,8-tetrahydroindolo[2,1-al[2]b
enzazocine-I 1-carboxylate  was prepared as described for its its benzylic
analogue in Example 41, Step 4, starting from methyl 14-
cyclohexyl-6-hydroxy-5,6,7,8-tetrahydroindolo(2,1-a][2]benzazocine-il-carb
oxylate (yield 36%). 'H NMR (400 MHz, DMSO, 300 K) S 1.16-1.39 (3H,
m), 1.43-1.58 (2H, m), 1.64-135 (2H, m), 1.82- 10 2.18 (9H, m), 2.18-2.34
(1H, m), 2.57-2.68 (1H, m), 2.99-3.11 (3H, m), 3.12-3.29 (2H, m),
3.50-3.65  (4H, m), 3.73-3.94 (2H, m), 4.26-4.45 (1H, m), 7.31-7.56 (4H,
m), 7.66-7.68 (1H, d, J 8.4), 7.86-7.88  (1H, d, J 8.4), 8.08 (1H, s); MS
(ES') m/z 487.4 (M+H)`. No Example 43  15 Example 44:
14-cyclohexyl-3-fluoro-6-[(4-methylpiperazin-1-yl)acetyl]-5,6,7,8-
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid: Step 1:
14-cyclohexyl_3 fluaro-S 6 7 8-tetrahydroindolo/2 I-a([2
Slbenzodiazocine-Il-carboxylic acid  20 To a solution of methyl
14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-
11- carboxylate (prepared as described in Example 18, Step 5) in DCM
(0.01 M) was added dropwise 5 eq of  a solution of BBr3 in DCM (1 M).
The solution was stirred at RT for 30 min. Volatiles were removed in
vacuo. The crude was then purified by automated RP-MS-HPLC
(stationary phase: column Waters  XTERRA prep. C18, 5 m, 30 x 100
mm. Mobile phase: MeCN/H20 buffered with 0.1 % TFA). 25 Fractions
containing the pure compound were combined and freeze dried to afford
the title compound as a  white powder (20 %); MS (ES') m/z 393 (M+H)".
Step 2: 14-cyclohexyl-3 fluoro-6-[(4-methylpiperazin-1-yi )acetyll -5 6 7
8-tetrahydroindolo/2 1- alf2 Slbenzodiazocine-11-carboxylic acid 30 To a
solution of 3 eq of (4-methylpiperazin-1-yl)acetic 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 I eq of 11-carboxy-14-
cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocin-6-iu
m trifluoroacetate in DMF  (0.06 M) and I 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 35 prep. C18, 7 m, 19 x 300 mm. Mobile phase:
McCN/H2O buffered with 0.1 % TFA). Fractions 



WO 2006/046030 PCT/GB2005/004127  -56 containing the pure
compound were combined and freeze dried to afford the title compound
as a white  powder (51 %). 'H NMR (400 MHz, DMSO-d6+ TFA, 330 K) S
1.14-1.1_16 (m, 1H), 1.29-1.32 (m, 3H), 1.54-1.57 (m,  1H), 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,
J 16.0, IH), 4.27 (d, J 16.0, 111), 4.73 (dd, J 15.6, 4.0, 1H), 5.14 (d, J
15.6, 1H), 7.30-7.35 (m, 114), 7.45 (dd, J 8.4, 5.6, IH), 7.57 (dd, J 9.6, 2.4,
1H), 7.73 (d, J 8.4, 1H), 7.88 (d, J 8.4, 111), 8.14 (s, 1H); MS (ES') nzfz
533 (M+H)'. Example 45:
14-cyclohexyl-6-{[2-(dimethylamino)ethyl]sulfonyl}-3-fluoro-5,6,7,8- 10
tetrahydroindolo[2,1-a][2,5]benzodiazocine-1l-carboxylic acid A solution of
1 eq of l lcarboxy-14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocin-6-ium trifluoroacetate (prepared as described in
Example 44, Step 1) in DCM (plus  some drops of MeCN and DMF) (0.08
M) was added to a solution of 1.1 eq of 2-chloro-ethansulfonyl  chloride in
DCM (0.08 M) and 2.2 eq of Et3N and the mixture stirred at RT for 5 nuns.
At which time a 15 solution of dimethylatnine 2 M in THE (5 eq) was
added and the mixture stirred at RT overnight.  Volatiles were removed in
vacua. The crude was then purified by automated RP-MS-HPLC
(stationary  phase: column Symmetry prep. C18, 7 m, 19 x 300 mm.
Mobile phase: McCNIHZO buffered with 0.1  % TFA). Fractions containing
the pure compound were combined and freeze dried to afford the title
compound as a white powder (16 %). 20 'H NMR (600 MHz, DMSO-d6+
TFA, 300 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-I),
3.55-3.60 (m, 3H), 4.05 (dd, J 14.3, 4.7, 1H), 4.68 (d, J 14.8, IH),  4.83
(dd, J 15.8, 4.7, 1H), 7.35-7.40 (m, 2H), 7.48 (dd, J 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:
14-cyclohexyl-3-fluoro-6-{[(2R)-1-methylpyrrolidin-2.yl]methyl}-5,6,7,8-
tetraltydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid Step]:
methyl
l4-cyclohexyl-3-fluoro-6-(1-methyl-D-prolyl-56,Z8-tetrahydroindolol2l-a1[2
30 51benzodiazocine-11-carboxylate To a solution of l eq of
methyl-14-cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindoio[2,1-
a][2,5]benzodiazocin-ll-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. 35 Volatiies were removed in vacua and the crude
was used in the next step without further purification; MS  (ES`) m/z 518
(M+H)*. 



WO 2006/046030 PCT/CB2005/004127  -57 Step 2: methyl
14-evclohexyl_3-fluoro-6-(f(2R)-1-methylpyrrolidin-2-v11methvll-S 6 7 8-
tetrahydroindolo(2 1-a/f2 51 benzodiazocine-]1-carboxylate To a solution
of methyl
14-cyclohexyl-3-fluoro-6-(1-methyl-D-protyl)-5,6,7,8-tetrahydroindolo[2,1-a
][2,  5 5]benzodiazocine-I 1-carboxylate in THE (0.02 M), 3 x 5 eq of BH3
.THF (I M solution in THF) were  added sequentially over a period of 48 h.
The solution was allowed to stir at RT and monitored until no  starting
material was visible by RP-LC-MS. MeOH (0.02 M) and a 1.25 M solution
of HCl in MeOH  (0.24 M) were added carefully and the mixture heated at
reflux for 2 h. The volume of the solution was  reduced in vacua, before
diluting with EtOAc. The organic phase was washed with aqueous
NaHCO3 10 solution and brine, before being dried over Na2SO4, filtered
and the solvent evaporated in vacua to afford  the title compound. The
crude was used in the next step without further purification (quant); MS
(ES')  m/z 504 (M+H)'. Step 3:
14-cvclohexyl-3-fluoro-6-f/(2R)-1-methylpyrrolidin-2-vllmethyll-5 6
78-tetrahydroindolo/2 1  15 al/2,51benzodiaz_ocine-11-carboxylic acid
Methyl 14-cyclohexyl-3-fluoro-6-{ [(2R)-1-methylpyrrolidin-2-yl)methyl)
-5,6,7,8-tetrahydroindolo[2,1- a][2, 5]benzodiazocine-11-carboxylate was
dissolved in a solution of dioxane: H2O (1: 1) (0.1 M) and to  that solution
aqueous KOH (3 eq, 5 N) was added. The solution was stirred at 60 C for
3 h. The solvent  was evaporated in vacua. The crude was then purified
by automated RP-MS-PLC (stationary phase: 20 column Symmetry prep.
CIS, 7m, 19 x 300 mm. Mobile phase: McCN/H2O 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-d6 + TFA, 330 K) 8 1.16-1.20 (m, 111), 1.32-1.34
(in, 2H), 1.55-1.57 (m,  11-1), 1.68-2.07 (m, 8H), 2.67-2.8 (m, 1H), 2.92 (s,
3H), 2.99-3.24 (m, 4H), 3.35-3.40 (m, 2H), 3.53-3.74  25 (m, 4H),
3.80-3.83 (m, 111), 4.05-4.10 (in, 11-1), 4.59-4.66 (m, 1H), 7.36-7.41 (in,
IH), 7.45-7.50 (m, IH), 7.66-7.68 (m, 1H), 7.72 (d, J 8.4, IH), 7.88 (d, J 8.4,
IH), 8.13 (s, IH); MS (ES') m/z 490 (M+H)'.  Example 47:
14-cyclohexyl-3-fluoro-6-(1H-imidazoi-1-ylacetyl)-5,6,7,8-tetrahydroindolo[
2,1- a](2,5)benzodiazocine-11-carboxylic acid 30 Step 1: methyl
]4-cyclohexyl-3_fluoro-6-(1 H-imida ol-l-vlacetyll-5678 tetrahydroindolof2l
al[2  5/benzodiazocine-ll-carboxklate To a solution of 1 eq of
methyl-14cyclohexyl-3-fluoro-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocin-l l-carboxylate (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
(0.05 M), 3 eq of DIPEA and 1.5 eq of TBTU were added and the mixture
stirred at RT overnight. Volatiles were removed in vacua and the crude
material was used in  the next step without further purification; MS (ES')
m/z 515 (M+H)'. 



WO 2006/046030 PCT/GB2005/004127  -58 Step 2 14-cvclohexvl-3-
uoro-6-(IH-imidazol-l-yl acetyl)-5,6 7 8-tetrahydroindolol2 1- a112
51ben2odiazoclne-ll-carboxylic acid Methyl 14-cyclohexyt-3-fluoro-6-(1
H-inidazol-1-ylacetyl)-5,6,7,8-tetrahydroindolo[2,1-a][2, 5
5]benzodiazocine-11-carboxylate was dissolved in a solution of dioxane:
H2O (1: I) (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
evaporated in vacuo. The crude was then purified by automated
RP-MS-HPLC (stationary phase:  column Waters Symmetry prep. C18, 7
m, 19 x 300 mm. Mobile phase: McCN/H20 buffered with 0.1  % TFA).
Fractions containing the pure compound were combined and freeze dried
to afford the title 10 compound as a white powder (41 %). 'H NMR (400
MHz, DMSO-d6+ TFA, 300 K) S 1.11-1.15 (m, IH), 1.29-1.31 (m, 2H),
1.50-1.53 (m,  IH), 1.68-1.71 (m, 2H), 1.80-1.93 (m, 4H), 2.53-2.58 (m,
1H), 3.37-3.46 (m, 2H), 3.70 (dd, J 15.6, 10.0,  IH), 4.14-4.17 (m, 1H),
4.78 (dd, J 15.6, 4.0, 1H), 5.06-5.14 (m, 2H), 5.36 (d, J 16.4, 1I1),
7.33-7.38 (m,  1H), 7.43-7.52 (m, 3H), 7.64 (s, 1H), 7.72 (d, J8.6, 1H),
7.92 (d, J 8.6, 1H), 8.21 (s, 11-1), 8.80 (s, 1H);  15 MS (ES') mfz 501
(M+H)'. Example 48:
14-cyclohexyt-6-(N,N-dimethylglycyl)-5,6,7,8-tetrahydroindolo[2,1-
a][2,5]benzodiazocine-11-carboxylic acid 20 Step 1: methyl
3-cyclohexvl-I-(I
3-dioxolan-2-ylmethyl)-2-f2-l(hydroxvimino)methyllphenyl)-IH-indole-
6-carboxylate To a solution of methyl methyl
3-cyclohexyl-l-(1,3-dioxolan-2-ylmethyl)-2-(2-formylphenyl)-1H-indole-
6-carboxylate (prepared in analogous fashion to Example 4, Step 2, using
2-formylphenylboronic acid) in  EtOH (0.05 M), were added aqueous
solutions of sodium carbonate (2M; 1.3 eq) followed by 25 hydroxylamine
hydrochloride (2M; 1.3 eq). The reaction was stirred at RT for 2 h, before
the EtOH was  reduced in vacuo and the residue partitioned between
EtOAc and water. The aqueous fraction was  extracted a second time with
EtOAc and the combined organics washed with water and then brine
before  being dried over Na2SO4, filtered and concentrated in vacua to
afford the title compound (95 %); MS  (ES') m/z 463 (M+H)'. 30 Step 2:
methyl 2-(2-(aminomethyl)phenyl
l-3-cyclohexvl-1-(1.3-dioxolan-2-vimethyl)-1 H-indole-6- carbox>late
Platinum (IV) oxide (20 mol %) was added as a slurry in AcOH under N2
to a solution of methyl 3-
cyclohexyl-1-(1,3-dio)Lolan-2-ylmethyl)-2-[2-[(hydroxyimino)methyl}phenyl
}-1H-indole-6-carboxylate  35 in AcOH (0.07 M). The atmosphere in the
reaction vessel was charged with H2 at 50 psi pressure and the reaction
agitated on a Parr apparatus for 48 h. The reaction was then filtered under
N2 through a plug of WO 20061046030 PCT/GB2005/004127  



-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)'.
5~3:
meth~l4-cyclohexyl-5678-tetrahydroirulolol2.1-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-l-
(1,3-dioxolan-2-ylmethyl)-1H-indole-6-carboxylate in THE (0.03 M). The
reaction was heated with  stirring at reflux for 24 h, before being allowed
to cool to RT, basified with aqueous NaOH (2N) and  extracted into EtOAc
(3 times). The combined organics were washed with water, brine, dried
over  Na2SO4, filtered and concentrated in vacuo to afford the crude
intermediate as a yellow oil. This oil was 10 taken up immediately in
MeOH (0.1 M, 1 eq) and the solution acidified to pH 4 with glacial acetic
acid.  After stirring for 20 min, NaCNBH3 (1.3 eq) was added and the
reaction stirred for a further 1 h. The  reaction was quenched by addition
of sat. aq. NaHCO3 and extracted into EtOAc (x3). The combined  organic
extracts were washed with brine before being dried over Na2SO4, filtered
and concentrated in  vacuo. Purification by flash column chromatography
(2.5 % McOH/0.5 % Et3N/CH2CI2) gave the title  15 compound as a pale
yellow solid (46 %); MS (ES') rn/z 389 (M+H)' Step 4: meth ly
14-cvclohezyl-6-(N. N-dimethytglvcyl)-S 6 7.8-tetrahvdroindolol2,1-
a1(2.51benzodtazocine-ll-carbox late Procedure carried out in analogous
fashion to Example 18, Step 6. The title compound was obtained as a  20
pale yellow oil and taken on without further purification (quantitative); MS
(ES') m/z 475 (M+H)'. Step 5: 14-cyclohexyl-6-(N N-dimethylglycyl)-S 6 7
8-tetrahvdroindolol2 1-a112.51benzodiazocine-l1- carbox lic acid
Procedure carried out in analogous fashion to Example 18, Step 7.
Purification was by RP-HPLC  25 (stationary phase: column Waters
XTERRA prep. MS C18, 5 m, 19 x 100 mm. Mobile phase:  MeCN/H20
buffered with 0.1 % TFA). Fractions containing the pure compound were
combined and  freeze dried to afford the TFA salt of the title compound as
a white powder (27 % over steps 4 and 5).  'H NMR (400 MHz, d6-DMSO
+ TFA, 300 K) S 1.10-1.12 (m, 1H), 1.24-1.36 (m, 2H), 1.51-1.54 (m,  1H),
1.66-1.72 (m, 2H), 1.82-1.84 (m, 1H), 1.92-1.97 (m, 3H), 2.54-2.59 (m,
1H), 2.77 (s, 6H), 3.30-3.39 30 (m, 2H obscured by H20), 3.58-3.64 (m,
1H), 3.92-3.95 (m, IH), 4.11 (d, J 15.9, 1H), 4.35 (d, J 15.9,  IH),
4.71-4.76(m, 1H), 5.19 (d, J 14.1, IH), 7.39-7.42 (m, 1H), 7.48-7.53 (m,
2H), 7.71-7.74 (m, 111),  7.82-7.84 (m, 11-1), 7.92 (d, J 8.6, 1H), 8.2 (s,
1H); MS (ES) m/z 460 (M+H)' Example 49:
14-cyclohexyl-6-[(1-methyl-lH-pyrazol-4-yl)methyl]-5,6,7,8-tetrahydroindol
o[2,1- 35 a][2,5]benzodiazocine-ll-carboxylic acid WO 2006/046030
PCT/GB2005/004127  -60- Step 1: methyl 14-cyclohexyl-6-1(1-met
hyl-IHpyrazol-4-yl)methvll-56.7.8-tetrahydroindolo(Z 1- 



a112 51benzodiazocine-Il-carboxylate To a solution of methyl
14-cyclohexyl-5,6,7,8-tetrahydroindolo[2, l-a][2,51-benzodiazocine-l l-
carboxylate (prepared as described in Example 48, Step 3) in MeOH (0.06
M), 1-methyl-lH-pyrazole-4- 5 carbaldehyde (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
for 16 h. The  reaction was quenched with saturated aqueous NaHCO3
and extracted with EtOAc (x2). The combined  organics were washed with
brine, dried (Na2SO4), filtered and concentrated in vacuo to give the title
compound as a viscous oil (quantitative); MS (ES') mlz 483 (M+H)' 10
Stev 2: 14-c~clohexvl-6-[(1-methyl-1H pyrazol-4-yl)methyll-5
6,78-tetrahydroindolo[2 1- aII2,51benzodiazocine-ll-carboxylic acid BBr3
(5 eq, 1 M sol. in CH2C12) was added to a solution of methyl
14-cyclohexyl-6-[(1-methyl-lH-
pyrazol-4-yl)methyl]-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-11
-carboxylate in CH202 (0.06  15 M), and the rnixture stirred at RT for 40
mins. The volatiles were removed in vacuo. The crude was then purified
by prep RP-HPLC (stationary phase: column Waters XTERRA prep. C18,
5 um, 19 x150 mm.  Mobile phase: MeCN/H20 buffered with 0.1 % TFA).
Fractions containing the pure compound were  combined and freeze dried
to afford the title compound as a white powder in a 7 % yield (over two
steps).  tH NMR (400 MHz, DMSO-d6 + TFA, 300 K) S 1.11-1.15 (m, 1H),
1.23-1.36 (m, 2H), 1.52-1.54 (m, 20 1H), 1.66-1.73 (m, 2H), 1.82-1.84 (m,
IH), 1.88-1.98 (m, 3H), 2.62-2.67 (in, IH), 3.36-3.38 (m, IH),  3.58-3.75 (in,
3H), 3.88 (s, 3H) 4.43 (s, 2H), 4.49-4.52 (m, 1H), 4.82-4.86 (m, 1H),
7.47-7.51 (m, 2H),  7.64-7.67 (m, 3H), 7.74 (d, J 8.1, IH), 7,92-7.95 (m,
2H), 8.23 (s, IH); MS (ES') m/z 469 (M+H)'  Example 50:
14-cyclohexyl-6-(2-[methyl(pyridin-3-ylmethyl)amino]ethyl}-5,6,7,8 25
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid Step 1:
Teri-butyl
N-12-13-cyclohexvl-]-(2,2-dimethoxyethyl)-6-(methoxvcarbonyl)-IH-indol-2
- vllbenzyl}glycinate To a solution of methyl
3-cyclohexyl-l-(2,2-dimethoxyethyl)-2-(2-formylphenyl)-1H -indole-6- 30
carboxylate (prepared as described in Example 20, Step 2) in DCE (0.09
M), tert-butyl glycinate  hydrochloride salt (1.5 eq)was added followed by
NaBH(OAc)3 (3 eq). The solution was stirred at RT for 2 days. The
reaction was quenched with aqueous NaHCO3 and extracted with EtOAc
(x2). The  combined organic phases were washed with brine, dried
(Na2SO4), filtered and concentrated in vacuo to  give the title compound
as a viscous oil (quantitative); MS (ES) m/z 565 (M+H)' 35 WO
2006/046030 PCT/GB2005/004127  -61  Step 2: methyl
6-(2-tert-butoxy-2-oxoethyl)-14-cyclohexyl-S.6 7,8-terrahydroindolo(2 1-
al/2,51benZodiazocine-l1-carboxylate 



Dimethoxy acetal deprotection and ring closure to the cyclic amine was
performed in directly analogous  fashion to previous examples (eg,
Example 20, Step 4) to give the title compound; MS (ES') m/z 503 5
(M+H)'. Step 3: [14-cyclohexyl-]l-(methoxycarbon 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
a][2,5]benzodiazocine-11-carboxylatein a 1:1 mixture DCM/H20 (0.05 M)
was added a large excess(>  100 eq) of TFA and the solution heated for 4
h at 45 C. The volatiles were then removed in vacuo and  the crude
product was used in the next step without further purification; MS (ES')
rn/z 447 (M+H)'.  Step 4: methyl
14-cyclohexyl-6-12-[methyl(Qvridin-3-vlmethyl)aminol-2-oxoethyl!-S 678
15 tetrahvdroindolo(2 1-al/2,5lbenzodiazocine-ll-carboxylate To a solution
of
[14-cyclohexyl-ll-(methoxycarbonyl)-7,8-dihydroindolo[2,1-a][2,5]benzodia
zocin- 6(5H)-yl]acetic acid in DCM (0.05 M), 3.5 eq of DIPEA, 1.5 eq of
HATU and 1.5 eq of N-methyl-l- pyridin-3-ylmethanamine were added and
the mixture was stirred overnight at RT. The solution was  portioned
between DCM and brine. The aqueous phase was re-extracted with DCM
(twice) and the 20 combined organics then dried over Na2SOn, filtered
and concentrated in vacuo. The crude was used in the  next step without
further purification; MS (ES') m/z 551 (M+H)'. Step 5: methyl
14-cyclohexyl-6-12-/methyl(pyridin-3-ylmethvl)aminolethyl/-5678-tetrahydr
oindolof2,1- a112, 51benzodiazocine-l1-earboxylate 25 To a solution of
methyl
14-cyclohexyl-6-{2-[methyl(pyridin-3-ylmethyl)amino]-2-oxoethyl)-5,6,7,8-
tetrahydroindolo[2,1-a][2,5]benzodiazocine-ll-carboxylate in TIC' (0.05 M),
BH3.Me2S (20 eq, 2 M  solution in THF) was added. The solution was
stirred overnight at RT. The solution was carefully  quenched by adding
1.25 N HCl in MeOH until effervescence subsided. Then the volatiles were
driven  off by boiling the mixture to dryness. The crude residue was used
directly in the next step; MS (ES') m/z  30 537(M+H)'. Step 6:
14-cyclohexyl-6-(2-1 methyl(pyridin-3-vlmethyl )amino let her-5 6 7
8-tetrahydroindolo/2 1- a112.51benzodiazocine-1I-carboxylic acid To a
solution of methyl
14-cyclohexyl-6-{2-[methyl(pyridin-3-ylmethyl)amino]ethyl}-5,6,7,8 35
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
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 WO 2006/046030 PCT/GB2005/004127  -62
XTERRA prep. C18, 5 um, 19 x 100 mm. Mobile phase: McCN/H2O
buffered with 0.1 % TFA).  Fractions containing the pure compound were
combined and freeze dried to afford the title compound in  10 % yield
(three steps). 



'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,
1H), 1.90-2.05 (m, 3H), 2.60-2.65 (m, IH), 2.67 (s, 3H), 3.40-3.55  (m, 3H),
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, 2H), 7.74 (d, J 8.4, IH), 7.79-7.85 (m,
1H), 7.93 (d, J 8.4, 1H), 7.95-8.00 (m, 1H), 8.19 (s, IH),  8.40-8.50 (m,
1H), 8.85-8.92 (m, 1H), 8.94 (s, 1H); MS (ES') m/z 523 (M+H)'. 10
Example 51: 13-cyclohexyl-5-[2-(dimethylamino)ethyl]-4,5,6,7-
tetrahydrofuro[3',2':6,7](1,4]diazocino[1,8-a]indole-l0-carboxylic acid Step
1: methyl 142-tert-butoxy-2-oxoeth ly) 3 clohexvl-2-(3-{army!-2 fury!) IH
indole 6 carboxylate  To a solution of methyl
2-bromo-l-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-IH-indole-6-carboxylate
15 (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
acid (1.4 eq) and his(triphenylphosphine)palladium(II) dichloride (0.2  eq).
The mixture was heated at reflux for 20 mins, at which point the heat was
removed and the reaction  cooled slightly to allow addition of a further 1
eq of boronic acid. The reaction was then heated for a  further 1 h at
reflux. Again, the reaction was cooled slightly to allow addition of a further
0.5 eq of 20 boronic acid. After heating for a further 30 mins, the reaction
was allowed to cool to RT, filtered and the  filtrate diluted with EtOAc. The
organic phase was washed with H2O and dried (Na2SO4) before being
filtered and concentrated in vacuo. The crude was purified by flash
chromatography (10 - 20 %  EtOAc/PE) to afford the title compound as an
oil (38 %); MS (ES) m/z 466 (M+H)', 488 (M+Na)'. 25 Step 2: methyl
1-(2-tent-butoxy-2-oxoethyl)-3-cyclohexyl-2-13-(!(2-(dimethylamino)ethyll
aminolmethvl)  2fury/(-1H-indole-6-carboxylate To a solution of methyl
1-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-2-(3-formyl-2-fury!)-1H-indole-6-
carboxylate in THE (0.08 M), 10 eq of N, N-dimethylethane-1,2-diamine
were added and the pH adjusted  to pH 6 with acetic acid. The solution
was stirred at RT for 1 h before being concentrated in vacuo. The 30
residue was taken up in MeOH to give a 0.08 M solution. 1.5 eq of
NaBH3CN were added and the  mixture stirred at RT for 16 h. The
reaction was quenched with saturated aqueous NaHCO3 and extracted
(twice) with EtOAc. The combined organic phases were washed with brine
before being dried over  Na2SO4, filtered and concentrated in vacuo to
give the title compound as a viscous oil (quant); MS (ES)  m/z 538 (M+H)'.
35 WO 2006/046030 PCT/G112005/004127  -63 Step 3: methyl
13-cyclohexvl-5-12-(dimethvlamino)ethyll 6-oxo 4,5.67-tetrahydrofuro
13'2 '6 7111,4idiazocino[1 8-a/indole-10-carboxylate To a solution of
methyl 1-(2-tert-butoxy-2-oxoethyl)-3-cyclohexyl-2-[3-([[2-(dimethyl
amino)ethyl]amino}methyl)-2-furyl]-1H-indole-6-carboxylate in
CH2C12/H2O (1:1) (0.04 M) was added  5 TFA (80 eq). After 16 h a
further 80 eq of TFA were added. After a further 8 h, RP-IIPLC analysis of 



the reaction mixture showed complete removal of the `Butyl ester. The
volatiles were removed in vacuo  adding Et2O to aid evaporation of
residual TFA. The residue was taken up in CH2C12 to give a 0.08 M
solution. 3.5 eq of iPr2NEt and 3.5 eq of HATU were added and the
mixture stirred at RT for 16 h. The  reaction was quenched with saturated
aqueous NaHCO3 and extracted (twice) with EtOAc. The 10 combined
organic phases were washed with HCI (1N); aqueous NaHCO3 and brine
before being dried  over Na2SO4, filtered and concentrated in vacuo to
give the title compound as a viscous oil (quant); MS  (ES') in/z 464 (M+H)'.
Step 4: methyl 13-cyclohexvl-5-[2-(dimethvlamino )ethyl /-4.5.6
7-tetrahydrofuro[3' 2'  15 :6.7111 4ldiazocinoll 8-alindole-10-carboxylate
To a solution of methyl
13-cyclohexyl-5-[2-(dimethylamino)ethyl]-6-oxo-4,5,6,7-tetra hydrofuro
[3',2':6,7][1,4]diazocino[1,8-alindole-10-carboxylate in THE (0.08 M), 10 eq
of BH3.Me2S (2 M sol. in  THF) were added and the mixture was stirred at
RT for 2 h. The solution was carefully quenched by  adding 1.25 M HCI in
MeOH until effervescence subsided. Then the volatiles were driven off by
boiling 20 the mixture to dryness. The crude residue was used directly in
the next step; MS (ES') n/z 450 (M+H)'.  Step 5:
13-cyclohexvl-5-[2-(dimethylamino)ethvl1-4,5 6 7-tetrahvdrofurol3 2:6,
7111,41diazocino[I 8- a l indole-10-carboxylic acid To a solution of methyl
13-cyclohexyl-5-[2-(dimethylamino)ethyl]-4,5,6,7-tetrahydrofuro[3',2':6,71
25 [1,4]diazocino[1,8-a]indole-10-carboxylate in McOH (0.07 M), 15 eq IN
NaOH was added. The solution  was stirred at 70 C for 6 h. The reaction
was acidified to pH 2 with HCI. and the solvent was evaporated  in vacuo.
The crude was then purified by prep RP-HPLC (stationary phase: column
Waters XTERRA  prep. C18, 5 urn, 19 x150 nun. Mobile phase:
McCN[H2O buffered with 0.1 % TFA). Fractions  containing the pure
compound were combined and freeze dried to afford the title compound
as a brown  30 powder in 8 % yield (over two steps). 'H NMR (400 MHz,
DMSO-d6 + TFA, 300 K) S 1.23-1.37 (m, 311), 1.65-1.86 (m, 7H), 2.83 (s,
6H),  2.91-2.98 (m, 1H), 3.50-3.59 (m, 411), 3.69-3.74 (m, 2H), 4.17-4.26
(m, 2H), 4.334.52 (m, 2H), 6.89 (s,  1H), 7.72 (d, J 8.4, 1H), 7.87 (d, J 8.4,
1H), 7.95 (s, 1H), 8.20 (s, 1H); MS (ES') mtz 436 (M+H)'. 35 Example 52:
15-cyclohexyl-6-[2-(dimethylamino)ethyl]-7-oxo-6,7,8,9-tetrahydro-SH-ind
olo[2,1- a][2,6]benzodiazonine-12-carboxylic acid WO 2006/046030
PCT/GB2005/004127  -64 Step 1:
3-L2-bromo-3-cyclohml-6-(methMearbonvi)-]H-indol--I-yllpropanoic acid
NaH (3.5 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 WO 2004065367, from commercially available methyl
indole-6-carboxylate) in DMF (0.2 M) and the solution allowed to stir at RT
for 1 h. Then 3 5 bromopropanoic acid (1.1 eq) was added and the
mixture stirred at RT for 2 h. DMF was concentrated in  vacuo and the
residue taken up in EtOAc. The organic phase was washed with I N HCI
and then brine  



before being dried (Na2SO4), filtered and the solvent evaporated in
vacuo. The title compound was used  crude in the next step; MS (ES') m/z
408 (M+H)', m/z 410 (M+H)'. 10 Step 2: methyl
2-bromo-3-cyclohexyl-l-(3-methoxy-3-oxopropvll-IH-indole-6-carboxylate
1.6 eq of (Trimethylsilyl)diazomethane (2 M solution in hexanes) was
added dropwise to a solution of 3-
[2-bromo-3-cyclohexyl-6-(methoxycarbonyl)-IH-indol-1-yl]propanoic acid in
a mixture toluene:MeOH  (7:3; 0.2 M) and the solution stirred at RT for 1
h. Excess trimethylsilyl diazomethane was quenched  with acetic acid and
then the solution was concentrated in vacuo. The crude was purified by
flash 15 chromatography (Biotage cartridge Si40S, 1:9 EtOAc/PE) to
afford the title compound (63 % over two  steps); MS (ES') m/z 422
(M+H)', m/z 424 (M+H)'. Step 3: methyl
3-cyclohexyl-2-(2-formylphenyl)-l-(3-methox-y-3-oxopropyl)-1H-indole 6
carboxylate  To a solution of methyl
2-bromo-3-cyclohexyl-l-(3-methoxy-3-oxopropyl)-1H-indole-6-carboxylate
in  20 dioxane (0.15 M) were added Na2CO3 (6 eq, 2 M aqueous
solution), 1.6 eq of (2-formylphenyl)boronic acid and 0.2 eq of
bis(triphenylphosphine)-palladium(II) dichloride. The mixture was heated
at reflux for  1 h. The reaction mixture was filtered and the filtrate diluted
with EtOAc. The organic phase was  washed with brine and dried
(Na2SO4) before being filtered and concentrated in vacuo. The crude was
purified by flash chromatography (Biotage cartridge Si25M, 1:9 EtOAc/PE)
to afford the title compound  25 (40 %); MS (ES') m/z 448 (M+H)'. Step 4:
methyl
3-cyclohexyl-2-(2-(1(2-(dimethylamino)ethyllaminolmethyl)phenyll-l-(3-met
hox r3- oxopropvl)-1 H-indole-6-carboxylate To a solution of methyl
3-cyclohexyl-2-(2-formylphenyl)-1-(3-methoxy-3-oxopropyl)-1H-indole-6
30 carboxylate in THE (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) NaBH3CN
(2 eq) was added and the  mixture stirred at RT overnight. The reaction
mixture was diluted with EtOAc. The organic phase was  washed with
NaHCO3 (s.s.), H2O and brine. The organic phase was dried (NazSO4),
filtered and 35 concentrated in vacuo. The title compound was used as
crude in the next step; MS (ES') Wz 520  (M+H)'. WO 2006/046030
PCT/GB2005/004127  -65 Step 5:
3-(3-cyclohexyl-2-[2-((l2-(dimethvlamino )ethyl )amino/ methyl )phenyl
/-6-(methoxyearbonvl)-]H- indol-l-yllpropanoic acid Lithium hydroxide
monohydrate (1 eq) was added to a solution of methyl 3-cyclohexyl-2-[2-({
[2-
(dimethylamino)ethyl]amino)methyl)phenyl]-1-(3-methoxy-3-oxopropyl)-IH-
indole-6-carboxylate in a  5 mixture THF:H20 (4:1, 0.1 M). The mixture
stirred at RT for 1 h. The reaction was quenched with 1 N HCl and the
solvent evaporated in vacuo. The residue was washed with the minimum
amount of Et20  and the solid residue filtered to obtain the title compound
(82 %); MS (ES') m/z 506 (M+H)'. 



Step 6: methyl 15-cyclohexyl-6-(2-(dimethvlamino )ethyl 1-7-oxo-6 7 8
9-tetrahydro-SH-indolof 2 1- 10 a[2 6lbenzodiazonine-l2-carboxylate To a
solution of 3-[3-cyclohexyl-2-[2-({ [2-(dimethylarnino)ethyl]amino }
methyl)phenyl]-6- (me(hoxycarbonyl)-1H-indol-l-yl]propanoic acid in DCM
(0.01 M), 3.5 eq of DIPEA and 1.5 eq of  HATU were added and the
mixture was stirred at RT for 4 h. The solution was diluted with EtOAc and
HCl (I N), the aqueous phase was re-extracted with EtOAc (twice) and the
combined organics then 15 washed with brine, dried over Na2SO4,
filtered and concentrated in vacuo. The crude was used in the next  step
without further purification; MS (ES') m/z 488 (M+H)'. Step 7:
15-cyclohexyl-6-[2-(dimethvlamino)ethyl/-7-oxo-6 7 8
9-tetrahydro-5H-indolo[2 1- a/12.61benzodiazonine-12-carboxylic acid 20
To a solution of methyl
15-cyclohexyl-6-[2-(dimethylamino)etlrylj-7-oxo-6,7,8,9-tetrahydro-5H-
indolo[2,1-a][2,6]benzodiazonine-l2-carboxylate in DCM (0.04 M), 7 eq
BBr3 (1 M solution in DCM)  were added. The solution stirred at RT for 20
mins. The solvent was evaporated in vacuo. The crude  was then purified
by automated prep RP-HPLC (stationary phase: column Waters XTERRA
prep. C18, 5  urn, 19 x 100 mm. Mobile phase: McCN/H20 buffered with
0.1 % TFA). Fractions containing the pure 25 compound were combined
and freeze dried to afford the title compound (15 % over three steps). 'H
NMR (400 MHz, DMSO-d6+TFA, 300 K) S 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,
IH), 3.20-3.45 (m, 3H), 4.00-4.20 (m, 11-1), 4.304,50 (m, 1H), 4.50-4.70
(m, 1IT), 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 (s, 1H), 30 8.91 (br s, IH), 12.6 (br
s, IH); MS (ES') m/z 474 (M+H)'.  No Examples 53 to 66 Example 67:
14-cyclohexyl-6[2-(dimethylamino)ethyl]-N-(morpholin-4-ylsulfonyl)-5,6,7,8
- 35 tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxamide WO
2006/046030 PCT/GB2005/004127,  -66- Step 1 :
morpholine-4-sulfonamide To a solution of morpholine (leq) in DME (0.3
M), 5 eq of sulfamide were added and the solution was  heated at 100 C
overnight. The volatiles were removed in vacuo, the residue taken up in
EtOAc and the  organic phase washed with H2O and then brine. The
organic phase was dried over Na2SO4, filtered and  5 concentrated in
vacuo to give the title compound (17 %); MS (ES') m/z 167 (M+H)' Step 2:
14-cvclohexvl-6f2-(dimethy1amino)ethvll N-(moraholin-4-ylsulfonyl)-5678-
tetrahydroindolo(2,I-a112 5lbenzodiazocine-I1-carboxamide To
11-carboxy-14-cyclohexyl-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 described in Example 20, Step 5,  by iterative freeze drying in
the presence of aqueous HCI) in DCM (0.06 M) was added morpholine-4- 



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
crude was purified by automated RP-MS-HPLC (stationary  phase:
column Waters Symmetry prep. C18, 7 gm, 19 x 300 mm. Mobile phase:
MeCN/H20 buffered 15 with 0.1 % TFA). Fractions containing the pure
compound were combined and freeze dried to afford the  title compound
as a white powder (31 %). 'H NMR (400 MHz, DMSO-d6+ TFA, 330 K) S
1.11-1.17 (m, 1H), 1.29-1.35 (m, 2H), 1.58-1.67 (m,  1H), 1.70-1.84 (m,
2H), 1.85-1.98 (m, 4H), 2.61-2.67 (m, 1H), 2.88 (s, 6H), 3.35-3.38 (m, 5H),
3.50-3.68  (m, 10H), 3.75-3.82 (m, 1H), 4.33 (d, J 14.0, 111), 4.71 (dd, J
16.4, 4.4, 1H), 7.48-7.50 (m, 1H), 7.63-7.65 20 (m, 2H), 7.73 (d, J 8.4, IH),
7.82-7.84 (m, IH), 7.92 (d, J 8.4, 1H), 8.21 (s, 1I-1), 11.59 (brs, 1H); MS
(ES') m/z 594 (M+H)'. The following tables contain further examples:  25
Table 1 Example no. Name m/z (ES-)  101
14-cyclohexyl-6-methyl-7-oxo-5,6,7,8-tetrahydroindolo[2,1- 403
a][2,5]benzodiazocine-1I-carbox lic acid 102
14-cyclohexyl-3-methoxy-6-methyl-7-oxo-5,6,7,8-tetrahydroindolo[2,1- 433
a][2,5]benzodiazocine-il-carboxylic acid 103
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-methoxy-7-oxo-5,6,7,8- 490 "
tetrah droindolo[2,1-a][2,5]benzodiazocine-1l-carbox lic acid 104
14-cyclohexyl-6-[3-(dimethylamino)propyl]-7-oxo-5,6,7,8- 474  tetrah
droindolo[2,1-a][2,5]benzodiazocine-1l-carbox lic acid 105
14-cyclohexyl-7-oxo-6-(2-piperidin-1-ylethyl)-5,6,7,8- 500  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox 1-carboxylic acid 106
14-cyclohexyl-6-(2-morpholin-4-ylethyl)-7-oxo-5,6,7,8- 502  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 107
14-cyclohexyl-6-[2-(diethylamino)ethyl]-7-oxo-5,6,7,8- 488  tetrah
droindolo[2,1-a][2,5]benzodiazocine-l1-carboxylic acid WO 20061046030
PCT/GB20051004127  -67 108
14-cyclohexyl-6-(1-methylpiperidin-4-yl)-7-oxo-5,6,7,8- 486  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11carboxylic acid
14-cyclohexyl-N-[(dimethylamino)sulfonyl]-7-oxo-6-(2-piperidin-l 109
ylethyl)-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-11- 606
carboxamide
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-N-[(dimethylanuno)sulfony 1]
110 7-oxo-5,6,7,8-tetrahydroindolo[2,I-a][2,5]ben zodiazocine-l l- 566  



carboxamide 111 14-cyclopentyl-6-[2-(dimethylamino)ethyl)-7-oxo-5,6,7,8-
446  tetrah droindolo[2,1-a][2,5]benzodiazocine-1l-carboxylic acid 112
13-cyclohexyl-5-[2-(dimethylamino)ethyl] ]-6-oxo-4,5,6,7-tetrahydrofuro
450  [3',2`:6,7)[1,4) diazocino[1,8-al indole-l0-carboxylic acid 113
14-cyclohexyl-6-(1-isopropylpyrrolidin-3-yl)-7-oxo-5,6,7,8- 500  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 114
14-cyclohexyl-6-[(1-ethylpynolidin-2-yl)methyl)-7-oxo-5,6,7,8- 500
tetrahydroindolo[2,1-a][2,5)benzodiazocine-11-carboxylic acid 115
14-cyclohexyl-6-(1-methylpyrrolidin-3-yl)-7-oxo-5,6,7,8- 472  tetrah
droindolo[2,1-a][2,5)benzodiazoeine-11-carbox lic acid Table 2 Example
no. Name mLz (ES')  201
14cyclohexyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine-l1- 375
carbox lic acid 202
6-allyl-14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1- 443
a][2,5]benzodiazocine-11-carboxylic acid 203
14-cyclopentyl-6-[2-(dimethylamino)ethyl)-5,6,7,8-tetrahydroindolo[2,1-
432  aj[2,5]benzodiazocine-11-carboxylic acid 204
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8-tetrahydroindolo[2,1- 446
a][2,5]benzodiazocine-11-carboxylic acid 13-cyclohexy l-5-methyl-4, 5,6,7
205 tetrah drofuro[3',2':6,7][1,4]diazocino[1,8-a]indole-10-carbox lic acid
379  206
N-(benzylsulfonyl)-14-cyclohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8- 599
tetrah droindolo[2,1-a][2,5]benzodiazocine-ll-carboxamide 207
14-cyclohexyl-6-{2-[methyl(1-methylpyrrolidin-3-yl)amino]ethyl}- 515
5,6,7,8-tetrah droindolo[2,1-a][2,5]benzodiazocine-1I-carboxylic acid 208
[blank] 209 14-cyclohexyl-6-[2-(dimethylamino)-2-oxoethyl)-5,6,7,8- 460
tetrah droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 210
14-cyclohexyl-6-[(1-oxidopyridin-4-yl)methyl]-5,6,7,8- 482
tetrahydroindolo[2,1- a][2,5] benzodiazocine-I1-carboxylic acid 211
14-cyclohexyl-6-(cyclopropylmethyl)-5,6,7,8-tetrahydro indolo[2,1- 429
a][2,5] benzodiazocine-I l-carboxylic acid 212
14-cyclohexyl-3-methoxy-6-(2-morpholin-4-ylethyl)-5,6,7,8- 518  tetrah
droindolo[2,1- a][2,5} benzodiazocine-11-carboxylic acid 



213 14-cyclohexyl-6-(2,2-dimethoxyethyl)-5,6,7,8-tetrahydro indolo[2,1-
463  a}[2,5]benzodiazocine-1l-carbox lic acid 214 [blank) 215
14-cyclohexyl-6-(cyclopropylmethyl)-3-methoxy-5,6,7,8- 459  tetrah
droindoIo[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
a][2,5] benzodiazocine -11-carboxylic acid 217
3-chloro-14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1- 423
a)[2,5]benzodiazocine-11-carboxylic acid 218
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-N-(ethylsulfonyl)-5,6,7,8- 537
tetrah droindolo[2,1-al[2,5]benzodiazocine-11-carboxamide 219
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-N-f (dimethylamino)sulfonyl]-
552  5,6,7,8-tetrah droindolo[2,1-a][2,5]benzodiazocine-11-carboxamide
220 14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-(pyridin-2-yloxy)-5,6,7,8-
539  tetrah droindolo[2,1-a][2,5]benzodiazocine-l1-carboxylic acid 221
14-cyctohexyl-6-[2-(dimethylamino)ethyl]-3-(pyridin-3-ylmethoxy)- 553
5,6,7,8-tetrah droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 222
14-cyctohexyl-6-[2-(dimethylamino)ethyl]-3-(pyrazin-2-yloxy)-5,6,7,8- 540
tetrah droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 223
14-cyclohexyl-6-[2-(dimethylamino)ethyl]-3-(pyridin-2-ylmethoxy)- 553
5,6,7,8-tetrah droindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid 224
14-cyctohexyl-6-[2-(dimethylamino)ethyl]-3-(pyridin-4-yhnethoxy)- 553
5,6,7,8-tetrah droindolo[2,1-a][2,5]benzodiazocine-1l-carbox lie acid 225
14-cyctohexyl-6-isopropyl-3-(pyridazin-3-ylmethoxy)-5,6,7,8- 525  tetrah
droindolo[2,1-al[2,5]benzodiazocine-l1-carboxylic acid 226
14-cyclohexyl-6-ethyl-3-(pyridin-2-ylmethoxy)-5,6,7,8- 510  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 227
14-cyclohexyl-6-isopropyl-3-(pyrim din-2-ylm(-thoxy)-5,6,7,8- 525  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 228
14-cyctohexyl-6-cyclopropyl-3-(pyridin-2-ylmethoxy)-5,6,7,8- 522  tetrah
droindolo[2,1-al[2,5]benzodiazocine-11-carbox lic acid 229
14-cyctohexyl-3-[2-(dimethylamino)-2-oxoethoxy]-6-isopropyl-5,6,7,8- 518
tetrah droindolo[2,1-al[2,5]benzodiazocine-11-carbox lic acid 230
14-cyctohexyl-6-(1-methylpyrrolidin-3-yl)-5,6,7,8-tetrahydroindolo[2,1- 458



a][2,5]benzodiazocine-11-carbox lic acid 231
14-cyctohexyl-6-[(1-ethylpyrrolidin-2-yl)methyl]-5,6,7,8- 486  tetrah
droindolo[2,1-a][2,5]benzodiazocine-l1-carboxylic acid 232
14-cyctohexyl-6-[2-(dimethylamino)ethyl]-3-ethoxy-5,6,7,8- 490  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox. lic acid 233
3-(benzyloxy)-14-cyctohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8 552  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 234
14-cyclohexyl-6-isopropyl-5,6,7,8-tetrahydroindolo[2,1- 417
a][2,5]benzodiazocine-ll-carbox lic acid 235
13-cyclohexyl-5-methyl-4,5,6,7- 395  tetrah
drothieno[3',2':6,7][1,4]diazocino[1,8-a]indole-10-carbox lic acid 236
13-eyclohexyl-5-(2-morpholin-4-ylethyl)-4,5,6,7- 440  tetrah
drothieno[3',2':6,71[1,4]diazocino[1,8-a]indole-10-carbox lic acid 237
13-cyclohexyl-5-methyl-4,5,6,7- 379  tetrah
drofuro[2',3':6,71[1,4]diazocino[1,8-a]indole-10-carbox lic acid 238
14-cyclohexyl-6-(2-hydroxyethyl)-5,6,7,8-tetrahydroindolo[2,1- 419
a][2,5]benzodiazocine-11-carbox lic acid 239
14-cyctohexyl-6-[2-(dimethylamino)ethyl]-5,6,7,8-tetrahydropyrido- 447
[2',3':6,7][1,4]diazocino[1,8-a]indole-11-carboxylic acid WO 2006/046030
PCT/GB2005/004127  -69- Table 3 Example no. Name m/z (ES')  301
15-cyclohexyl-6-[2-(dimethylamino)ethyl]-7-oxo-6,7,8,9-tetrahydro-5H- 474
indolo[2,1-a][2,6]benzodiazonine-12-carbox lic acid 302
15-cyclohexyl-8-oxo-6,7,8,9-tetrahydro-5H-indolo[2,1- 403
a][2,5]benzodiazonine-12-carbox lic acid 5 Table 4 Example no. Name
m/z (ES')  401 [blank] 402
14-cyclohexyl-5-[(2-pyrrolidin-1-ylethyl)amino]-5,6,7,8- 486  tetrah
droindolo[2,1-aj[2]benzazocine-11-carbox lic acid 403
3-chloro-14-cyclohexyl-7-[[2-(dimethylamino)ethyl](methyl)amino]-7,8- 510
dih dro-6H-indolo[1,2-e][1,5]benzoxazocine-11-carbox lic acid 404
14-cyclohexyl-7-{[2-(dimethylamino)ethyl]amino}-3-fluoro-7,8-dihydro= 480
6H-indolo[1,2-e][1,5]benzoxazocine-I l-carbox lic acid 



405
14-cyclohexyl-7-[[2-(dimethylamino)ethyl](ethyi)amino]-7,8-dihydro-6H-
490  indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 406
14-cyclohexyl-7-[[2-(dimethylamino)ethyl](isopropyl)amino]-7,8- 504  dih
dro-6H-indolo[1,2-e][1,5]benzoxazocine-l1-carbox lic acid 407 [blank]  408
[blank] 409
14-cyclohexyl-7-[(1-isopropylpyrrolidin-3-yl)(methyl)amino]-7,8- 516  dih
dro-6H-indolo[1,2-el[1,5]benzoxazocine-11-carbox lic acid 410
14-cyclohexyl-7-{methyl[2-(methylamino)ethyl]amino}-7,8-dihydro-6H- 462
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 411
14-cyclohexyl-7-(methyl[2-(4-methylpiperazin-1-yl)ethyl]amino}-7,8- 531
dih dro-6H-indolo[1,2-e][1,5]benzoxazocine-l1-carbox lic 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-cyclohexyl-7-[2-(4-methylpiperazin-l-yl)ethoxy]-7,8-dihydro-6H- 518
indolo[1,2-e][1,5]benzoxazocine-11-carbox lic acid 414
14-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
14cyclohexyl-7-[(N,N-dimethylglycyl)amino]-7,8-dihydro-6H- 476
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 416
3-chloro-14-cyclohexyl-7-{[2-(dimethylamino)ethyl]amino}-7,8-dihydro- 497
6H-indolo[1,2-e](1,5]benzoxazocine-11-carboxylic acid 417
14-cyclohexyl-7-[4-(2-methoxyethyl)piperazin-l-yl]-7,8-dihydro-6H- 518
indolo[1,2-e [1,5]benzoxazocine-11carbox lic acid 418
14-cyclohexyl-2-fluoro-7-(4-methylpiperazin-1-yl)-7,8-dihydro-6H- 492
indolo[1,2-e][1,5]benzoxazocine-l1-carboxylic acid 419
14-cyclohexyl-7-[(1-methylpiperidin-4-yl)amino]-7,8-dihydro-6H- 488
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 420
14-cyclohexyl-7-([3-(dimethylamino)propyl]amino}-7,8-dihydro-6H- 476
indolo[1,2-e][I,5]benzoxazocine-11-carboxylic acid 421
14cyclohexyl-7-{[2-(dimethylamino)ethyl]amino)-2-fluoro-7,8-dihydro- 480
6H-indolo[1,2-e][1,5]benzoxazocine-I1-carbox 1-carboxylic acid WO
2006/046030 PCT/G82005/004127  -70 422
7-[(2-aminoethyl)amino]-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2- 434
e][1,5]benzoxazocine-11-carboxylic acid 



423 14-cyclohexyl-7-(dimethylamino)-7,8-dihydro-6H-indolo[1,2- 419  e][
1,5]benzoxazocine-11-carbox lic acid 424
14-cyclohexyl-7-(cyclopropylamino)-7,8-dihydro-6H-indolo[1,2- 431
e][1,5]benzoxazocine-11-carboxylic acid 425
14-cyclohexyl-7-(methylamino)-7,8-dihydro-6H-indolo[1,2- 405
e][1,5]benzoxazocine-11-carboxylic acid 426
7-amino-14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazocine-
391  11-carbox 1-carboxylic acid 427
14-cyclohexyl-7-(2-morpholin-4-ylethoxy)-7,8-dihydro-6H-indolo[1,2- 505
e] [1 ,5]benzoxazoc inc-i 1-carboxylic acid 428
14-cyclohexyl-7-[(2-morpholin-4-ylethyl)amino]-7,8-dihydro-6H- 504
indolo[1,2-e][1,5]benzozazocine-11-carboxylic acid 429
14-cyclohexyl-7-(2-methoxyethoxy)-7,8-dihydro-6H-indolo[1,2- 450  e][
1,5]benzoxazocine-11-carbox lic acid 430
14-cyclohexyl-7-[(2-methoxyethyl)amino]-7,8-dihydro-6H-indolo[1,2- 449
e](1,5]benzoxazocine-11-carbox lic acid 431
14-cyclohexyl-7-[2-(N,N-dimethyl-aeetamido)-amino]-7,8-dihydro-6H- 476
indolo[1,2-e][1,5]benzoxazocine-11-carboxylic acid 432 1
14-cyclohexyl-7-(methyl{2-[methyl(phenyl)amino]ethyl)amino)-7,8- 538
dih dro-6H-indolo(1,2-e][1,5]benzoxazocine-11-carbox 1-carboxylic acid
Table 5 Example no. Name m/z (ES')  501
14-cyclohexyl-3-fluoro-6-(1-methyl-L-prolyl)-5,6,7,8- 504  tetrah
droindolo[2,1-a](2,5)benzodiazocine-11-carbox lic acid 502
14-cyclohexyl-3-fluoro-6-(N,N,2-trimethyalanyl)-5,6,7,8- 506
tetrahydroindolo[2,1-a][2,5]benzodiazocine-11-carboxylic acid 503
14-cyclohexyl-3-fluoro-6-(morpholin-4-ylacetyl)-5,6,7,8- 520  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 504
14-cyclohexyl-3-fluoro-6-(1-methyl-D-prolyl)-5,6,7,8- 504  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 505
14-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
14-cyclohexyl-3-fluoro-6-[(1-methylazetidin-3-yl)carbonyl]-5,6,7,8- 490
tetrah droindolo[2,1-a][2,5]benzodiazocine-11-carbox lic acid 507
14-cyclohexyl-6-(NN-dimethylalanyl)-3-fluoro-5,6,7,8- 492  tetrah
droindolo[2,1-a][2,5]benzodiazocine-l1-carbox lic acid 



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
14-cyclohexyl-6-(N,N-dimethylglycyl)-3-methoxy-5,6,7,8- 490  tetrah
droindolo[2,1-a][2,5]benzodiazocine-11-carbox licacid 5 WO 2006/046030
PCT/GB2005/004127  -71- Claims 1. A compound of the formula (I): W
,X-Y  Rt I Z  1IIIZIIIJc?-15 R2 5 A wherein A is C3.gcycloalkyl, optionally
substituted by halogen, hydroxy, C"4alkyl or ClAalkoxy;  At is a moiety
containing at least one aromatic ring and possesses 5, 6, 9 or 10 ring
atoms,  optionally containing 1, 2 or 3 heteroatoms independently selected
from N, 0 and S, such as phenyl, 10 pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, thienyl, furanyl, pyrazolyl and imidazolyl, which ring is  optionally
substituted by groups Q' and Q2; Q' is halogen, hydroxy, C1_6alkyl,
C1_6alkoxy, (CH2)0.3ary1, heteroaryl, CONRYRd,(CH2)o.3NRYR,
O(CH2)o.3C3_gcycloalkyl, O(CH2)1-3NR`Rd, O(CH2)0_3CONR`Rd,
0(CH2)o_3C02II, O(CH2)0.3ary1,  O(CH2)0-3heteroaryl, OCHR`Rf or
O(CH2)o.3S(0)2(CHZ)o-3NRYRd; 15 Re and R are independently
selected from hydrogen, C1.6alkyl and C(O)Ci.6alkyl; or R` and Rd.
together with the nitrogen atom to which they are attached, form a
heteroaliphatic  ring of 4 to 7 ring atoms, optionally containing 1 or 2 more
heteroatoms independently selected from 0  and S and/or I or 2 groups
independently selected from NH and NCI,4alkyl, where said ring is
optionally  substituted by halogen, hydroxy, Ct~alkyl or Ci_4alkoxy; 20 R`
and Rt are independently selected from hydrogen, C1,alkyl and
Cf_4alkoxy; or R' and Rf are linked by a heteroatom selected from N, 0
and S to form a heteroaliphatic ring of  4 to 7 ring atoms, where said ring
is optionally substituted by halogen, hydroxy, C1.4alkyl or Ct-0alkoay,,
and where said Ct.4alkyl, CI-4alkoxy and aryl groups are optionally
substituted by halogen or  hydroxy; 25 Q2 is halogen, hydroxy, C1_4alkyl
or C1_4alkoxy, where said C1.4alkyl and CI-4alkoxy groups are
optionally substituted by halogen or hydroxy; or Q' and Q2 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, 0 and S, and is optionally
substituted by halogen,  hydroxy, Ci.4a1ky1 or CI,4alkoxy; 30 one of R'
and R2 is CO2H, C(O)NHS(O)2NR'Rb, C(0)NHS(0)2C}.6alkyl,  



C(0)NHS(0)2(CH2)o-3C02R' or C(O)NHS(O)2(CH2)0-3ary1, and the other
of R1 and R2 is hydrogen; R' and Rb are independently selected from
hydrogen and C1.6alkyl, WO 2006/046030 PCT/G132005/004127  -72 or
R' and R, together with the nitrogen atom to which they are attached, form
a heteroaliphatic  ring of 4 to 7 ring atoms, which ring may optionally
contain 1 or 2 more heteroatoms independently  selected from 0 and S
and/or I or 2 groups independently selected from S(O), S(0)2, NH and
NC1_4alkyl;  W is -CH2- or -CH2CH2; 5 X is C=O, -CR'4R,5- or NR14;  Y
is -CR14aRf5a- or NR 14a Z is 0, -CHR10- or -CHR'0CH2-; R10 is
hydrogen, hydroxy, C,-6alkyl, C2-6alkenyl, oxo, O(CH2)1.3NR`Ra or
N(CH2),-3NR`R;  R14, R14', R15 and R'5a are each independently
selected from hydrogen, hydroxy, C,-6alkyl,  10 C2-6alkenyl, C2-6alkynyl,
(CH2)0-3C3-8cycloalkyl, C1.6alkoxy, C(O)C,-6alkyl, (CH2)0.3ary1,
(CI42)0-3Het,  C(O)(CH2)0.3Het, (CH2)0-3NRt6R17 (CH2)o-30R16,
(CH2)0.3C(O)(CHj)0-3NR'6R" MR' 8C(O)(CH2)0 3NR76R",
S(0)0.2(CH2)0-3NR16R17, (CH2)0-3heteroaryl or
C(O)(CH2)0-3heteroaryl,  optionally substituted byone or two groups
independently selected from C16alkyl, hydroxy, halogen,  C,-6alkoxy, SH
and S(C1.6alkyl); 15 R16 and Ri7 are independently selected from
hydrogen, C,-6alkyl, (CH2)0-4NR18R19, (CH2)0-3Het,
(CH2)0.3heteroaryl, (CH2)0.3C(0)(CH2)0-3NR18R19 or
(CH2)0-3C3.gcycloalkyl, optionally substituted by  C,.6alkyl, (CH2)0-30H
or (CH2)0.3C3-6alkoxy; or R16 and R17, together with the nitrogen atom
to which they are attached, form a heteroaliphatic  ring of 4 to 7 ring
atoms, which ring may optionally contain 1 or 2 more heteroatoms
selected from 0 and  20 S and/or 1 or 2 groups independently selected
from S(O), S(O)2, NH, NC14alkyl and N(CH2)0-3C1.4alkoxy, and which
ring is optionally substituted by halogen, hydroxy, C,-4alkyl or  C,-4alkoxy;
R18 and R'9 are independently. selected from hydrogen, C,.6alkyl and
heteroaryl; or R1B and R19, together with the nitrogen atom to which they
are attached, form a heteroaliphatic  25 ring of 4 to 7 ring atoms, which
ring may optionally contain I or 2 more heteroatoms selected from 0 and
S and/or 1 or 2 groups selected from S(O), S(0)2, NH and NC,.4alkyl, and
which ring is optionally  substituted by halogen, hydroxy, C,.4alkyl or
C,-4alkoxy; and pharmaceutically acceptable salts thereof; with the
proviso that the compound of formula (I) is not: 30
14-cyclohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazine-I 1-carboxylic
acid,
14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine
-11-carboxylic acid,  



14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazoci
ne-I l-carboxylic acid, or
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]ben
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
Y is -CR'a'R15 and X is NR'4 4. A compound as claimed in Claim 1 of
formula (Ii) and pharmaceutically acceptable salts thereof:  X-Y\  Z  HO2C
N -~ O  5 where Xis -CHR'a-; Y is -CH2- or NR 14,;  Z is O or -CH2-; Q',
R14 and R142 are as defined in Claim 1;  10 with the proviso that when Y
is NRI4S, Z is not O. 5. A compound as claimed in Claim 3 or Claim 4
wherein Y is -CH2- when Z is 0 6. A compound as claimed in any one of
Claims 1, 2 or 4 wherein Y is NR 14, when Z is -CH2-.  15 7. A compound
as claimed in any one of Claims 1, 2,4 or 6 wherein Y is NR 14, when Xis
-CH2-.  8. A compound as claimed in any one of Claims 1, 3, 4 or 5
wherein Y is -CH2- when R' is other  than hydrogen. 20 9. A compound as
claimed in any one of Claims Ito 8 wherein R'4 is (CH2)0-1OR16 or
(CH2)0.1NR16R'r where R16 and R" are as defined in Claim 1. 10. A
compound as claimed in any one of Claims 1 to 9 wherein RI4, is
hydrogen, CI-6alkyl, 25 Ca6alkenyl, Het, (CH2)o_3NR16R17 or
C(0)(CH2)a3NR'6R", where R16 and R'7 are as defined in Claim 1.  11. A
compound as claimed in any one of Claims I to 10 wherein Q' is hydrogen,
halogen, hydroxy,  CI.6alkoxy, O(CH2)0.3C(O)(CH2)0_3N(CI.4alkyl)2,
O(CH2)o.3aryl or O(CH2)o.3heteroaryl. 30 12. A compound as claimed in
Claim 1 of formula (Ia): WO 2006/046030 PCT/GB2005/004127  -74 



~X"Y  HO2C z (Ia)  A OZ )o_t  wherein A is cyclopentyl or cyclohexyl,
optionally substituted by halogen, hydroxy, C1.4alkyl or  C1.4alkoxy; S Q'
is halogen, hydroxy, CI.6alkyl, C1.6alkoxy, aryl, heteroaryl, CONR`Rd,
(CH2)o 3NR`Rd,  O(CH,)1.3NR`Rd, O(CH2)0_3CONR`Rd,
O(CH2)o.3ary1, O(CH2)0.3heteroary), OCHRtR; R` and Rd are each
independently selected from hydrogen, C1.4alkyl and C(O)C1.4alkyl; or
R`, Rd and the nitrogen atom to which they are attached form a
heteroaliphatic ring of 4 to 7  ring atoms, where said ring is optionally
substituted by halogen, hydroxy, C 4alkyl or C14alkoxy; 10 R` and Rt are
each independently selected from hydrogen and C14alkoxy; or R` and Rf
are linked by a heteroatom selected from N, 0 and S to form a
heteroaliphatic ring of  4 to 7 ring atoms, where said ring is optionally
substituted by halogen, hydroxy, C1.4alky1 or CI.4alkoxy;  and wherein
said C1.4alkyl, CI.4alkoxy and aryl groups are optionally substituted by
halogen or  hydroxy; 15 Q2 is halogen, hydroxy, C1.4alkyl or C1.4alkoxy,
where said C1.4alkyl and C1_4alkoxy groups are  optionally substituted
by halogen or hydroxy; or Q1 and Q2 may be linked by a bond or a
heteroatom selected from N, 0 and S to form a ring of  4 to 7 atoms,
where said ring is optionally substituted by halogen, hydroxy, C1.4alkyl or
Cl_4alkoxy; X is C=O, -CR14R15- or NR14  20 Y is -CR14aR15a- or
NR'4a; Z is 0, -CH2- or -CH2CH2-; R14, R14a, R'5 and R'5' are each
independently selected from hydrogen, hydroxy, C1.6alkyl,  C2.6alkenyl,
CI.6alkoxy, C(0)Ci_6alkyl, Het, (CH2)0.3NR16R", C(O)(CH2)0.3NR16R"
and  NHC(O)(CH2)0-3NR16Rn; 25 R1G and Rn are independently
selected from hydrogen, C1.6alkyl and (CH2)0.4NR'8R19; or R'6, R'7 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 0 or S or a group  S(O), S(0)2, NH or
NCI.4alkyl, and which ring is optionally substituted by halogen, hydroxy,
C1.4alkyl or  C1.4alkoxy; 30 R18 and R19 are independently selected
from hydrogen and CI-6alkyl; or R'8, R'9 and the nitrogen atom to which
they are attached form a heteroaliphatic ring of 4 to 7  ring atoms, which
ring may optionally contain I or 2 more heteroatoms selected from 0 or S
or a group 



WO 2006/046030 PCT/GB2005/004127  -75 S(O), S(O)2, NH or
NC1.4alkyl, and which ring is optionally substituted by halogen, hydroxy,
C1_4alkyl or  C1.4alkoxy; and pharmaceutically acceptable salts thereof;
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. 0cycloalkyl group, or a  heterocyclic group
including 1 to 4 heteroatoms selected from 0, N and S, and the compound
of formula (la) is not:
14-cyelohexyl-7,8-dihydro-6H-indolo[1,2-e][1,5]benzoxazine-11-carboxylic
acid,
14-cyclohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine
-ll-carboxylic acid, 10
14-cyclohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,I-a][2,5]benzodiazocin
e-11-carboxylic acid, or
14-cyelohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroi ndolo[2,1-a]
[2,5]benzodiazocine-l1-carboxylic  acid. 13. A compound as claimed in
Claim 12 wherein A is cyelohexyl, optionally substituted by halogen,  15
hydroxy, C1.4alkyl or C1_4alkoxy. 14. A compound as claimed in Claim
12 or Claim 13 wherein Q' is halogen, hydroxy, C1.4alkyl or  C1-4alkoxy.
20 15. A compound as claimed in any one of Claims 12 to 14 wherein Q2
is absent. 16. A compound as claimed in Claim 1 of formula (Iaa) and
pharmaceutically acceptable salts  thereof: R 14a  N HOZC (Iaa)  25
wherein Q1 and R 14' are as defined in Claim 12, with the proviso that the
compound of formula (Iaa) is not:
14-cyelohexyl-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazocine
-1l-carboxylic acid,
14-cyelohexyl-3-methoxy-5,6,7,8-tetrahydroindolo[2,1-a][2,5]benzodiazoci
ne-l1-carboxylic acid, or 30
14-cyclohexyl-3-methoxy-6-methyl-5,6,7,8-tetrahydroindolo[2,1-a]
[2,5]benzodiazocine-11-carboxylic  acid. WO 2006/046030
PCT/G112005/004127  -76 17. A compound as claimed in Claim 16
wherein 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
where R16 and R" are as defined in Claim 12. 



19. A compound as claimed in Claim I of formula (Ib) and
pharmaceutically acceptable salts thereof:  R14 R15 O  HO2C N (lb)  Q1
Q2  10 where Q1, Q2, R14 and R'5 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- 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
defined in Claim 1, or a pharmaceutically acceptable salt thereof,  for use
in therapy. 22. The use of a compound of formula (1) as defined in Claim
1, or a pharmaceutically acceptable salt  25 thereof, for the manufacture
of a medicament for treatment or prevention of infection by hepatitis C
virus  in a human or animal. -77- 23. A pharmaceutical composition
comprising a compound of formula (I) 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 a-, P- or y-interferon. 25. A process for
the preparation of a compound of formula (I) as defined in Claim 1 either
10 (a) where Y is NR14, by internal ring closure of a compound of formula
(II): OH  X NH R14  w Z R' R2 a4///\-6Ar A  wherein R', R2, A, Ar, W, X
and Z are as defined in Claim 1;  



15 (b) by internal ring closure of a compound of formula (III):  W,X-Y-Z  R'
N Br Ar (III)  E RZ ~ 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 (IV): -78- W"X,-Y" Z  R N Ar (IV)  RZ A
wherein R', R2, 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. 




