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‘BACKGROUND

Neurophyseal hormones

The neurophyseal hormones oxytocin (OT) and vasopressin (VP} are cyclic nonapeptides
secreted by the posterior pituitary gland. The structure of oxytocin is shown below.
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Oxytocin — cyclo'®-Cys-Tyr-lle-GIn-Asn-Cys-Pro-Leu-Gly-NH,

Vasopressin differs from oxytocin in that it has phenylalanine at position 3 in place of
isoleucine and arginine at position 8 in place of Ieuciné. Both hormones are synthesised
in vivo as larger precursors, neurophysins, which are subject to post-translational
processing to release the mature peptides. OT and VP act through a family of
heptahelical receptors. Only one OT receptor has so far been well characterised, while
three VP receptors are known. These are designated the Vy,, V4 and V; receptors.
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subj ecloded rpqiiedtarang ltatwonalers of magnitude greater, which is consistent with a
central mode of action.

Vasopressin acts on the blood vessels, where it is a potent vasoconstrictor, and on the

kidneys, where it promotes water reuptake leading to an antidiuretic effect.

Oxylocin agonists and antagonists

A number of peptide analogues of OT are known in the literature. These include both
agonists and antagonists. OT and its agonists are used, for example, to accelerate
labour and fo increase uterine muscle tone to confrol post-parium bleeding, and one
antagonist, atosiban, has recentiy.be;i:— i'egistered as a treatment for pre-term fabour.
However, the peptidic nature of these compounds means that they are not likely to be
bioavailable after oral dosing or to cross into the CNS. In order to get drugs that can be
given orally and to be able fo exploit the central effects of OT, attention has increasingly
turned to non-peplides. As a result, there are many publications describing non-peptide
OT antagonists in early-stage development.  So far, however, there have been no
reports of non-peptide OT agonists. This is not unexpected, as it is generally held that it

is easier to find a receptor antagonist than an agonist.

So there remains a need for non-peptide OT receptor agonists. Such compounds should
preferably be selective for the OT receptor over the VP receptors.  They could be

" expected to show therapeutic utifity in male and female sexual dysfunction, particularly
male erectile dysfunction, in promoting labour, in ‘controlling post-partum bleeding, in
increasing milk let-down as well as a number of other indications. |




"processing to release the mature peptides. O and VP act through a famly
of heptahelical receptors. Only one OT receptor has|gpedeaibebesss el |
characterised,, while three VP receptors are known. These are designated
the Via, Vib and V2 receptors. 1 16 Decenber 2005 WD 031000692

PCT/ GBO2NVO2esn@es¥he first target organs to be identifip€l/GBoXo28m were the
uterus, where it is inplicated in the onset and progress of |abour, and
mammary gl ands, where it is involved in the regulation of mlk expression.
O her oSUMNMARY GBTHE INVENTIGN receptors, and it is clear that O has a
range of physiol ogical roles that have not been fully el aborated yet. In
~particular, it has been suggested that Ol acting in the CNS is involved in
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G?is a group according to general formula 4, 5, 6, 7, 8 or 9.
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A is CHp, CH(OH), NH, N—alkyl, N~(CH2),—R¥, O or S; A% is CH,, CH(OH), C(=0) or NH;
A%is S, NH, N-atkyl, -CH=CH- or -CH=N—; A* and A® are each CH or N; A® is CH,, NH,
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Is easier to find a receptor antagoni st than an agonist. So there remains a

need for non-peptide OT receptor agonists. Such. compeungSoapshes
preferably be selective for the OT receptor over the VP receptors. They

coul d be exgect ed to show therapeutic utility in nale and fenal e sexual
dysf uncOR®¥&% ticularly male erectile dysfuncti onPCTEBH B3t ng | abour,
in controlling post-partumbleeding, in increasing mlk |et-down as well
as a number of ofher jndications. 2 16 Decenber 2005 WO 03/000692 SUMVARY
OF THENtAlUERTOON prA e mpdiya” ped Aeare Gl Wby MIGHAREEei $A' pot ent and

- speci f1euQT 9L N, FARIAALR® GNS: ATRAKITRA N SR A PAPT ASGr@uel _conpounds

according to genera a 1, and pharnmaceutically acceptable salts
t her eofire NHEN-@4H:1S, Nior §éh erasided thatmbtanare H@n dne o A rASgmdaiStisrilng t o gener al

for mul g Ryt A o8 By " 2 nbioih MRS SE ol & R5APASI 1 ormul a 4,
is N if one of A%, A® and A" is NH, N—(CH.),—R® or S; that if A" is -CH=CH- then A% is
N, A®is CH and both A” and A" are C; that if A" is not ~CH=CH- then one of A, A® and
A" is NH, N-(CH,)~R% or S or one of A" and A" is N; that not more than one of A, A"
and A" is NH, N-CH; or S; that A and A™ are not both simultaneously N; that if one of
A" A® and A" is NH, N-CH; or S then A and A® are both C; and that one of A", A™
and A" is NH, N-CHz or S or one of A" and A®is N.

X'is O or NH; X?is NR'®, CH-NR"'R", CH-CH,NR"R”, N'RR?, CH-N'R*'R*R* or
CH-CH,N'R'R¥R® and Y is O or S.

R', R? and R® are each H, alkyl, O-alkyl, F, Cl or Br; R* and R® are each H, O-alkyl,
O-benzyl or F, or R* and R’ together are =0, -O(CH,),0~ or -S(CH,),S~ and R® is a
group accor_ding to one of general formulae 10 to 25.

~(CH2)e-NR’R® ~ ~{CHy-N'R"R"R"
10 1
_ RN | ~
-(CH,); _ ‘(CHz)b P
. N hll"'
alkyl
12 13
/(CI-\IZ)C CH,),
cH NR" cH N'R“R"
N N
(CH,), {CH,),
14 15
CH,), CI@)C
CH; /NR“’ CH; /N*R“‘R‘5
(CH,), (CH,),
16 17



LA7 A A x"10 All-A

"N 1 A3 A-,A2 A (C \A5 H2)1 7 .8 N(Q2h /\ [/
(CH2) 3 3 3 AATA~A At 4\ Alt) Al | All- \ A5 N]D@ce?nb%rzbés CH2,
CH(OH), NH Nalkyl, N(CH2)"-R27, 0 or S; A2 is CHz, C(=0 or NH
A3 is S, NH Nalkyl, -CHCH or -CH=N-; A4 andA$are eachCHor N, A6 is

2005 WO 03/ 000692 PCTI GBCR1028PET/GB02/02872

CH2, NHWOO3WSE cnber

CH,), Ot
ctl NR°R® cil N'R"R™R"™
(CH,), (CH,)
18 19
Cl,), CH,),
CH; >——NRR® CH; NR"R"R"
(Ch,), (CH,)
20 21
CH,), {CHy),
cit CH,NR’R® i CH,N'R''R™R"™
(CH,), (CH,),
22 23
| CHly), CH,)
CH; CHNR’R®  CH; CH,N'R'R™R"™
(CH,), (CH,),
24 25

R'is H, a!kyi or any group as defined above for R®%; R®, R® and R'® are independently H or

* alkyl, or R® and R® together may be ~(CHz)— R", R R, R™ and R* are all alkyl, or

R" and R™ together or R" and R™ together may be —{CHp)y— R', R and R™ are
independently H or alkyl, or R" and R* together may be —(CH,)~; R*, R®, R*, R®? and

R® are all alkyl, or R™ and R® together or R*' and R% together may be —(CH,)—; R* and

- R® are independently alkyl, Ar or -{CHz)~Ar; R® is H, alkyl, optionally substituted

phenyl, pyridyl, thienyl, OH, O~alkyl, NH,, NH-alkyl, N(alkyl);, CO:H, CO-alkyl, CONH,

- CONH-alkyl, CON(alkyl)s, CN or CF;, and R¥ is OH, O-alkyl, O~CO-alkyl, NH,,

NH-atkyl or N{alkyl),.

Ar is thienyl or optionally substituted phenyl.

'ai320r3,bis1,20r3;cis1or2.dis1,2or3;eis1or2;fis1,20r3;gis4;50r6;h

is1,20r3;iis1,2,30r4;jis4,50r6,kis1,20r3;lis1or2;mis1,20r3,and nis 2,
3ord.



N-al kyl- or O; A7 and A" are Cor N, A8 and A9 are CH N, NH, N(CH2)nR26 or
S; Al is -CHCH, CH N NH N (CH2)nR26 or S; Al2 gafhelindabodN or C and
Al4, A5 and A°6 are NH NCH3, S, N or CH provided that not nore than
one of 9. A9 and A10 is NH N (CH2)mR26 or S; that A7 and A" are not both
sinmultaneously N, that neither A nor A1' is N if one of A8, A9 and Al is
NH, N- [nGrifigstadpi6t efrthSpresbtinvdntiéhn, thére i€ breided a®impdBnd ccdidingtd S CH and
bot h A7 anq A" are C_that if _A%O is n%k] CH then one of A8, A9 and
A Q i sIRIg™ I(E’(’&'%z ' _RABAgpacguically aacepfadlersalifgergel i s N that not more than
one of Al4, Al5 and A16 is NH, NCH3 or S; that Al2 and Al3 are not both
simul taneously N, that ifGonek®of Al4, AlSsand A16 is NH, N-CH3 or S then
Al2 and Al3 are both C gne of A4
or one of A°2 and A'3 i@ s 0 or % is NR1$, CH NR17 RAS,

CH CH2NR17 R 8, N+R 9R20, R2' Ri122 r CHCH2N**R21R 2R23 and Y is O
or SO R, R2 and R3 are each™H, y ~al kyl, F, d or Br; R4 and RS are
each H, O0-al kyl, 0-benzyl orR1F, or angl RS together are =0, -Q(CH2)aC
or S(CH2),,S and R6 is a group accordiig o one of general fornulae 10 to
25. -(CH2)b-NR8BRO -(CH2)b-N R' R12R13 10 11 12 )Q2) (CH2) CH /NRLO C

/ N+R34R15 (CH2)d CHZ CH2 (CH2)d 184 CH2)G /N+R14R15 (CH2)d :

wherein:

G'is selected from a group according to general formula 2 and a group according to
general formula 3;

o
C
N:‘R /( ‘:1«2)“2
N X
‘Rr N
‘ (CH 2}i
2 3

G2 is selected from a group according to general formula 4, a group according to
general formula 5, a group according to general formula 6, a group according ‘to
general formula 7, a group according to general formula 8 and a group according to
general formula 9;

24 1 8
/R /A3 A\\ A2 6 /A SNA 8
Nz At I | Al 'A“*Aii f‘
CR® /
A CH i 1A
AS N /( 2 A\\ | ’JA
A N
4 5 6
A X A
A7 A ,'.‘\Ais _ W14
A\O ] 10 A{’{Q / | *{z A‘@Aﬁ
L \&)
& . 2
s N
N : \J \J
7 8 9

A'is selected from CHy, CH(OH), NH, N-alkyl, N(CH,),-R?, O and S;

6

sA15 and A6 is NH NCH3 or S



16 17 4 16 Decenber 2005 WD 03/000692 PCT/ GBO2/ 02872 NRBR9 ~CH2)e CH
~N+R11R12R13 jC (CH2)f CH )---CH2NR8Rs (CH2)f (ngélDec%ﬂlb%gzo(gﬂ)e
CH2NRSR9 (CH2)f JCH C > CH2N+R11R12R13  (CH2)f (CH2)f 25 CH2N{R11R12R13 RY
is H alkyl or any group as defined above for R3; R5, RO and Rl are

I ndependently H or alkyl, or R8 and RO together may be -(CH2)9 ; R', R12,

R13, Rl4s gersetétlodrGHACH(@HKWH, Nodlkyl, N-(CH.),-R¥, O and S;
A?is selected from CH,, CH(OH), C(=0) and NH;
A is selected from S, NH, N-alkyl, -CH=CH- and —CH=N-;
A* and A® are each selected from CH and N;
Afis selected from CH,, NH, N-alkyl and O;
A” and A" are selected from C and N;
A% and A® are selected from CH, N, NH, N(CH,),R* and S;
A is selected from —CH=CH-, CH, N, NH, N(CH,)R® and S;
A% and A® are selected from NH, N-CHs, S, N and CH;
A™ A and A™® are selected from NH, N-CH, S, N and.CH;
X' is selected from O and NH;

X?is selected from NR'®, CH-NR'"R'®, CH-CH,NR'’R"®, N*R"*R%,
CH-N'RZ'R#R? and CH-CH.N'R¥*R”R%; '

Y is selected from O and S;
R', R%and R® are each sélected from H, alkyl, O-alkyl, F, C! and Br;

R* and R® are each selected from H, O-alkyl, O-benzyl and F, or R* and R® together
are =0, -O(CH,),0- or =S(CH,),S-;

R® is selected from a group according to general formula 10, a group according to
general formula 11, a group according to genéral formula 12, a group according to
general formula 13, a group according to general foomula 14, a group according to
general formula 15, a group according to general formula 16, a group according to
general formula 17, a group according to general formula 18, a group according to
general formula 19, a group according to general formula 20, a group according to

6a



"R 11 and R12 together or R14 and Rt5 together may be -(CH2)9 ; Rs, R' and
R18 are independently H or alkyl, or R17 and R1$ togebhgmym®yole - (CH2); -;
R19, R20, R21, R22 and R23 are all alkyl, or R19 and R20 together or R 21
and R22 together may be -(CH2), ; R24 and R25 are independently alkyl, Ar
or -(CH2)k-Ar; R2s is H, alkyl, optionally substituted phenyl, pyridyl,

t hi enygbner@Horkhila@3k % groddbcotiitgdb KeheralNorhiig! 24%and@ up%r@‘n@”’ CONH2,
CONH- al kyl , CC]\l(aIkI 2, CN or CF3r and R27 is OH, -al kyl, - CO al kyl
NH2, %ﬁ’%‘)f?r"&ﬂaﬁ%[val kyl)2. Ar is thienyl or optionally substituted

- phenyl . ai s2or 3, bi s1.2a53®e¥slor?2, disl, 2H3,-8RrSd@r2; fisl, 2or3; gi s4,50r6; h
is 1,2o0r3;iisl, 2, 30r4;jig4, 50r6; kisl,2or3;lig{ or 2, mis 1,2 or 3, and n
is 2, 3 or 4. 5 16 Decenber 2005 In a first aspect of the present
invention, there i s provj a conpound accor gi to general formula 1, or
a pharmaceutical |y atdbpiable salt t her ecf® rejn: G is selected froma
group according to generalNfornmula 2 and a grolp according to general
formula 3; RE N R 2 & is selected froma grap according to general
fornula 4, a group accorgding to general forgula 5 a group according to
general formula 6, a group according to general fornmula 7, a group
according to general f,éﬁ"\'ﬁulma 8 and a group‘C Peor dj ng to general formula 9;

24 N 25 Cd NR c /N*R“Rw
(CH,), (CH,),
14 15
CH,), CH,)
CH2-< %JR” CH2—< %r:‘R‘“R“*‘
(CH,), {CH,),
16 17
/(CHz}e }CHz)e
cH >——-NR3R9 ct >—rxrR’“R‘2R‘3
(chi,), (CH,),
18 ) 19
i) CtL),
CH; >—NR3R9 CH; N'RTR¥R™
{CH.), : {CH,),
20 ) 21
CH,), G,
cil >—CH2NR"R° cit CHNR'RR"
(CH,), (CH,)
22 . 23
CH,), Cil),
CHz——< CHNRR®  CH; >—CH2N*R"-R*’R“
(CH,), (CH,),
24 ' . 25

R’ is selected from H, alkyl and any group as defined above for RE;

R®, R® and R are independently selected from H and alkyl, or R® and R® together
may be ~(CH.)—;

R", R®, R, R"™ and R" are all alkyl, or R"" and R* tfogether or R™ and R"™
together may be «(CHa);—;
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R4 A AA2 AAN,. 2 (CHéLCJ: <::jl:l: 56 14 fI112A16 A7 8 A" is

selected fromCH2, CH(OH), NH, N-alkyl, N (CH2)n- R271,61?&Pﬂ)e§20 @ 6 16
Decenber 2005 A" is selected fromCH2, CH(OH), NH N ﬁy , N(CHR2),, R27,

0 and S; A2 is selected fromCH2, CH(OH), C(=0) and NH, A3 is selected
fromS, NH N-alkyl, -CH=CH and -CH=N-; A4 and A5 are each selected from

Sol oI R %%Rzﬁi?ﬁﬁil?rﬁgg&g%g'}'%%?#ewsé%ct Sl BRE %F,Rﬁ?a"ﬁwaﬁl( lCH('Zi; n Rofi

and Siogethed niay beeH@tblkd from -CH=CH, CH N, NH, N(CH2)nR26 and S;

R", R®, R*, R and R*® are all alkyl, or R' and R? together or R*' and R®
together may be «(CHy)—; |

R* and R® are independently selected from alkyl, Ar and—(CH,)—Ar;
R® is selected from H, alkyl, optionally substituted phenyl, pyridyl, thienyl, OH,
O-alkyl, NH; NH-alkyl, N(alkkyl), CO.,H, COjalkyl, CONH,;, CONH-alky],
CON(alkYi)za CN and CF3; '
R* is selected from OH, O-alkyl, O-CO-alkyl, NH;, NH-alkyl and N(alkyl),;
Ar is selected from thienyl and optionally substituted phenyl;
ais2or2,bis1,2o0r3;cis1or2,dis1,20r3;eis1or2;fis1,20r3;gis4,50r
6 his1,20r3;1is1,2,30r5;jis4,50r6;kis1,20r3;lis1or2;mis 1, 2 or 3;
andnis 2, 3 or 4; '
provided that:

~ not more than one of A%, A% and A" is NH, N(CH,).R® or S:
A’and A" are not both simultaneously N;
neither A” nor A" is N if one of A%, A%and A" is NH, N(CH.)mR® or S;

if A1 is ~CH=CH- then A%is N; A% is CH and both A”and A" are c;

if A is not —CH=CH- then one of A%, A®and A" is NH, N(CH,).R% or S or one
of A7 and A" are N;

not more than one of A", A and A" is NH, N-CH or S:

A" and A" are not both simultaneously N;

6¢



selected fromNH, NCH3, S, Nand CH Xl is selectegheumte:anss NH X2 is
selected from NRL6, CH NR 17R78, CH CH2NR17R18, N+Rl1 R20, CH Nt+R2'..R22R23
and CH CH2N+R21 R22R23; Y is selected fromO and S; R, R2 and R3 are each
selected fromH, alkyl, OGalkyl, F, d and Br; R4 and R5 are each sel ected

from ']#d;_{%@é‘“ylﬁ% dgﬁﬂ%WH,%gﬁor@rthéﬁ‘N% KRB afeth Behng ar e =0, - (CH2) a0-
or -S( as-; I's selected froma group according to general fornmula 10,
a group according to general formula 11, a group according to general.

f or mul el&mf\@r&uwagm%waspsogﬁwfadwéﬁarmhml& a group according to

general fornmula 14, a group according to general fornmula 15, a group
according to general forrmula 16, a group according to general formula 17,

a groltlig1 %%Hnﬁi e toofgﬁaepg_@éer{t‘?r‘i\@d{iﬁl, Jtﬁelgre?s %Fcﬁ}liﬂédaﬁ%éﬁﬁélﬁuﬁ&! gener al

formu ~@a group according to 8enera ornmula 20, a group according to
6a 16 dospesiien whigh sogerieasa canepavif 4s defined a§e¥up according to general
formula 24 and a group according to general formula 25, -(CH -NRRR 10 12

CHA Q ,NRs (CH2)d 14 C') CHF ) ]
- In a third aspect of the present invention, there is provided a use for a compound as

deﬁnéd above, which is as a component in the manufacture of a pharmaceutical

composition.

in a fourth aspect of the present invention, there is provided one or more optical

isomers of a compound as defined above.

A further embodiment may comprise pharmaceutical compositions of these novel
compounds, which compositions are useful for the treatment of, infer alia, male erectile
dysfunction. Further embodiment may comprise the use of such compositions in

therapy and therapeutic methods using the compositions.

DETAILED DESCRIPTION OF THE INVENTION

In a first aspect, the present invenfion comprises novel benzyl carbamates and ureas

_according to general formula 1.

In this general formula the substituents R', R* and R® are independently selected from
hydrogen (H), alkyl groups, atkoxy (O-alkyl) groups, and the halogens fluorine (F),
chiorine (CI) and bromine (Br). Preferably, at least one of R', R* and R® is H and at least
one is not H. More preferably, one of R, R? and R® is an alkyl group or a halogen and
the others are H. Most preferably, R' is methyl or Cl and R? and R? are both H.

6d




(CH2)d. 16 CH2) CH -NRW (CH2)f R RY -(CH2)b-N+R'R 2R13 11 , 2)c 2 C
N+

18 N
N+RL4R15 CH (CH2)d 17 )CH2)e (CH2)f N+RI11R12R13 &gmﬁ%&ﬁls 21
)CH2)fI C >CH2NR8Ra (CH2)f ). CH a )CH>__ CH2N+Rh1RIZR1  (C

The substituents R* and R® may be independently selected from H, O-alkyl, O-benzyt |
and F. Altematively, R* and R® together may be =0 so as to form (fogether with the |

R® together may be —O(CH,),0- or -S(CH_).S-, where ais 2 or 3, so as to form (fogether
with the carbon atom to which they are attached) a 1,3-dioxolane, a 1,3-dithiolane, a 1,3-
dioxane or a 1,3-dithiane. Preferably, both R* and R® are H or one is H and the other is
O-alkyl. More preferably, both R* and R® are H or one is H and the other is methoxy.
Furthermore, in embodiments where one of R* and R® is F, it is preferred that the other

carbon atom to which they are attached) the carbonyl group of a ketone. Finally, R* and ;
|
!
!
|
|
should also be F. ;
|
1
|
i

The iinking group X' is selected from oxygen (O) and unsubstituted nitrogen (NH).
Preferably, X'isNH. '
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- fromH,

"H2)1 22 CHA CH-< >-CH2NReRg' CHZ )r 24 25 R7 is selected fromH, . al kyl
and any group as defined above for R R$, R9 and R10@p&.fidepeidently
selected fromH and alkyl, or R} and RO together may be --(CH2)9 ; 23 PHA
> -CH2ZNHR'R12W I (CH2)f R11, R12, R13, R14 and R15 are all alkyl, or Rif
and R12WO0dg@eue®r or R14 and R15 together may be - ( CPEE/GBI202E§2Decenber 2005
R16, R17 and R18 are independently selected fromH and al kyl, or Rl7 and.
R18 together may be -(CH2); ; R19, R20, R21, R22 and R23 are all alkyl, or
R19 and e together or R2' and R22 together may be - (CH2)f-; R24 and R25
care i om al kyl, Ar and--(CH2)k Ar; R26 is selected
ng% %l}%ﬁratf X}éonaﬂ’&'ﬁr{?ﬁsti tuted phenyl, pyridyl, thienyl, OH,
O al kyl, NH2 NH-aI kyl, N(al kyl)2, CO2H, C02-al kyl, CONH2, CONH al kyl
CON( al f 1 al kyl, NH2,
L b e RS At 4B S oM A8 o 0 1
subst |aruareldephWWdedJOQQor&feqwr%"eI“ OfZGr@"éﬁ gregenge of fjleastonediasicei s 1 or2;fis

1, 20r 3iddgefl attor a quaternary salt derived from such a basic nitrogen atom within the
group. The basic nitrogen atom may be present as a primary, secondary or tertiary
amino group or a pyridyl nitrogen. When G' includes more than one such basic nitrogen
atom then these may be the same or different. Accordingly, G' is selected from an
acyclic group according to general formula 2 and a cyclic group according to general

formula 3. .
6 CH.)
N/R N /( \2:12
\ 7 ' N/
R (CH,),
2 - 3

in general formuta 2, R® and R” may be the same or different. R’ is selected from a

group according to one of general formulae 10 to 25.

—{CH,)e—NR°R®

~(CHz)r-N'R"R™2R™

10 1
AN AN
;(cHz)h P '(CHZ)D -
N 'r
alkyl
12 13
CH.) CH,)
ciH \ZNCR“’ cg 2h:+R14R15
/ N
(CH2)d (CHz)a
14 15
CH.,) CH,),
\2(2 10 ' \\2 +. 1415
CH; /NR CH; /N R'R
(CH,), (CH),
16 17



- Al5 and Al6 i
Al5 and A16 i

i

- 6; hisl, 2or3;1is1,2,30r5;jis4,5o0r6; kisl, 2or3;| i'sl or2;msl,20r3; and nis

2, 3 or 4; provided that: not nore than one of A8, A% BadafeP20d NH

. € :
N(CH2) nR26 or S; A and All are not both sinultaneously N neither A7 nor

All is Nif one of A8, A9 and A10 is NH NCH2)nmR26 or S; if AlO'is

- CH=CH weanog@2is N, A9 is CH and both A7 and Al |l aPE€TGBORG28RI0 i s not

-CH=CH then one of A8, A9 and Al is NH, N(CH2)nR26 or S or one of A7 and

Al'l are N, not nore than one of Al4, Al5 and Al16 is NH, N-CH3 or S;- Al2

and Al3 are not dpg)h simul taneously N, 6 H2@ Decenber 2005 if -one of Al4,
N N—g@ gr S then Al2 mﬁx@ i C and one of Al4,

Ror S or one o? A' El N. In a second
aspect of the qces i nvention, there |§c gfow ded a pharnmaceuti cal
conposi tion whi ch? orrpri ses a conpound as defined above. In a third aspect

of the present investion, there is provided a1¥se for a conpound as
defi ned above, whjch.is as a conponent Bﬁ manuf acture of a

in
phar maceuti cal iti on In a fourth 'e of tf}e resent invention,
Rir®e opti ca(I:H §—e*f—NaR1: jtind as defi ned

2

above. A further
t hese novel conp S, which conpositions fuseful for the treatnent of,
inter alia, mate ergctile dysfunction. Furthey embodi ment nay conprise t he
use of such conposiTions in therapy and therapeutlc nmet hods using the
conposi ti ons. (CHEJAI LED DESCRI PTI ON OF LLNVENTION In a first aspect, the

present inv&\i? cogﬁghﬁtﬁs novel be \I arb%f\leﬁﬂﬁmhmreas.

there is p
di mrent may conpri se p ceutical conpositions of

(CHz)f (CH,)
23
C)e
CH—< >‘CH NR'R® CH2-<( >—CH N'R"R"R"
(CH,), (CH,),
24 25

In the above it will be noted that, for each of the groups that includes a basic nitrogen
atom (i.e. for general formulae 10, 12, 14, 16, 18, 20, 22 and 24) there is a corresponding '
quatemary derivative (i.e. 11, 13, 15, 17, 19, 21, 23 and 25 respectively). For the
polymethylene spacer groups bis 1,20r3;cis1or2,dis1,2or3; e is1or2andfis 1,
20r3. R% R?andR™ are independently selected from H and alkyl. Alternatively R® and
R® together may be a polymethylene chain —(CHa),—, where g is 4, 5 or 6, so as to form,
together with the nitrogen atom to which they are attached, a pyrrolidine, piperidine or

| perhydroazepine ring. R, R}, R, R" and R* are all alkyl, or R"" and R™ together or
R™ and R" together may be —(CH)s—, again altowing for pyrrolidine, piperidine and

perhydroazepine rings.

For the groups according to general formulae 12 and 13, the attachment to the pyridine
ring may be at the 2-, 3- or 4-position. ‘ '

R may be any of the foregoing groups described for R®, or it may be a non-basic group -
selected from H and atkyl.



according to general fornmula 1. 1 In this _ge'neral formul a the substituents

R, R2 and R3 are independently selected from hydr &hl??er " groups,
al koxy (0-al kyl) groups, and the hal ogens fluorine (F ; | ori ne (d) and
brom ne (Br). Preferably, at |east one of Rl, R2 and is Hand at | east

one is MWRO0Y06Rbre preferably, one of R, R2 and R3 inT"&ﬁ“%zﬁ'Vl group or a
hal ogen and the others are H Mst preferably, R is nethyl or d and R2
and R3 are both H 6d 16 Decenber 2005 The substituents R4 and R5 may be

i ndepelndbaigroppsetadioetd deneral rm@ad, ky$ 1, Dob2and/| is aRd3Pr 4Al Keisnati vel y, R4

~and RS e t f st b rbon atomto
“whi ch ?eﬁn ‘x’}e‘}? map:f% b% )gpcflﬁg @%:bg:rl]ly g?ﬁgu%wbp t%ﬂ% hﬁ nally, R4 and

" R5 t ogedriesponking dmatefr@('@l@)lﬁc}\l“R)‘FR- -(Sﬂ{DFBTa 2 and Ch-CHNRRBR®.3, so as to
form (LR tyhe t 7 d) a

|0 BR9REEG o dhEnddi 20 P 40 G2 g i) 2

Pr ef ermbﬂae —tm-lzh— Rherjds R55 ar & shcfothabR'B, R'S and the aiitrogen eiofeto which O al kyl .

Mor e efe otdver i s met hox
Furt hg %&wﬁﬁ%&o%[tﬁggvﬁﬁ?g%hgp %d'%%? gh@y@gﬂé@m&bﬁg Fth preferred Y
t hat tRE, B%‘H@?am‘sﬁﬁtaraja"aﬂ"% op B rand Ri'HtogethacionG” @nd iR’ taethes maibect ed fr om
oxygen and unsubstituted nitrogen (NH). Preferably, X1 is NH 6e 16

Decerrb H05 WO 03/ 000692 PCT/ GB02/ 02872 Y is selected fromO and sul phur
(S). The group G is a nono- or disubstituted nitrogen atom such that the

) - Fe 808" B o AATEE nbadr RTINS cPosAl aFREILAL G 19 Lhe

one basi e nit rogen atomor a quaternary salt derived
- from s@tis sekdstest foormian rasyrin graupnacaprding o wReeralderaiifin 4TAdUISENIYCH t rogen at om

- may  beg Rl e 5EBkiiSo JeMirki TBimaeSE TUN ] ¥nd4 Us&d ki group according to

general formulae 6 and 9.

7 8
In general formula 4, R* and R® are independently selected from alkyl, Ar and
—(CH2)-Ar, where k is 1, 2 or 3 and Ar is selected from thienyl and optionally substituted
- phenyl. Suitable substituents for the phenyi group are alkyi groups, OH, atkoxy groups,
halogens, NH, NH-alkyl and N(alkyl);. The phenyl group may be substituted with up to
three such substituents which may be the same or different.



~ani no group or a pyridyl nitrogen. Wen G includes nore than one such

basic nitrogen atomthen these nay be the sane or diéf)@&?ﬂﬁerz ordi ngly,
G is selected froman acyclic group according to general fornula 2 and a
cyclic group according to general fornmula 3. NR6 NR QKr~ z 7 (CH2); 2
3 I n gewepssdeddrmul a 2, R6 and R7 may be the sane orPCATGHIEPEBIX . R6 is
selected froma group according to one of general fornulae 10 to 25.

-(CH2) b- NRBR9 (CH2) b- N\+R11R12R13 10 11 -(CHA -(CHA N I alkyl 12 13 ~2)C

~CHOC  1€\gendNR fmnuE-5, AViRBAIBAEd (rGHAOH), CIIERY)INEANIEKy\ R)CHHRY, OCH CH2 NR CH2

- N+R14R1 A

and S, where nis 2, 3 or 4 and R¥ is selected from OH, alkoxy groups, acyloxy
{O-CO-alkyl) groups, NHz, NH-alkyl and N{atkyl).. A% is selected from CH,, CH(OH),
C(=0) and NH, and | is 1 or more preferably 2. It is preferred that when A? is NH then A’
is CH,. 1tis also preferred that when A% is C{=0) then A" is NH or N—alkyl.

in general formulae 5, 6 and 9, A? is selected from S, NH, N-alkyl, -CH=CH- and
—CH=N- and A* and A® are each selected from CH and N. In a preferred embodiment,
Alis S and A* and A® are both CH, so as to form a thiophene ring.  In another preferred
embodiment, A® is ~CH=CH- and A* and A® are both CH, so as to form a benzene ring.
in another preferred embodiment, A® is -CH=N- and A* and A° are both CH, so as to
form a pyridine ring. In another preferred embodiment, A is -CH=CH-~, A*is CH and A®

is N, again o0 as to form a pyridine ring.

In general formulae 6 and 7, A® is selected from CH,, NH, N-alkyl and O, A’ and A" are
selected from C and N, A® and A® are selected from CH, N, NH, N-(CH,)—R* and S and
A is selected from -CH=CH-, CH, N, NH, N~(CH,),—R* and S, where mis 1, 2 or 3
and R® is selected from H, alkyl, optionally substituted phenyl, pyridyl, thienyl, OH,
O-alkyl, NH,, NH-alkyl, N(alkyl},, CO;H, COz-alkyl, CONH,, CONH-alkyl, CON(aliyl),,
CN and CF.. Suitable substituents for the phenyl group are atkyl groups, OH, alkoxy
groups, halogens, NH,, NHuaIkyl and N{akkyl);. The phenyl group may be substituted
with up to three such substituents which may be the same or different.

The ring constituted by A7, A%, A%, A" and A" is aromatic, and accordingly the groups
must satisfy certain requirements. When A" is ~CH=CH- the ring is a six-membered
ring. As such, it can only comprise atoms of the type ~C(R)= and -N=. Hence A’ and
A" must both be C and A® and A® must be either CH or N.  We have found that suitable
activity is only obtained when A% is N and A’ is CH. When A" is not -CH=CH- then the
ring is a five-membered ring. In this case one, and only one, of the atoms in the ring
must be S or a trigonal nitrogen. In this context, a “trigonal nitrogen” is a nitrogen atom
linked covalently to three different atoms. Two of these atoms are the immediate
neighbours to the nitrogen atom in the five-membered ring. The third is a hydrogen,
~ carbon or other atom linked to the five-membered ring. Thus it follows that, when A' is
not ~CH=CH- then one (and only one) of AT, A%, A®, A" and A" must be S or a trigonal

10




d (CHA)d 16 17 7 16 December 2005 WO 03/ 000692 (CH 2)e CH }--NRR9

1 (CH2)f 20 18 CH2)e (CH2)e CH -- CH2NR Fe e
CH2NRSRO 24 PCT/ GB02102872 )CH2)e CH ?-- N+RI | Rl 0&%1‘36%@5

WO 03/000692 - PCT/GB(2/02872

nittogen. Hence the selection of A7, A’, A% A™ and A" is subject to the following

restrictions. '

1) If A" is not ~CH=CH- then one of A%, A’ and A™ is NH, N~(CH,)s—R% or S or one
of A”and A" is N.

2)  Not more than one of A%, A® and A" may be NH, N<(CHz)—R® or S.

3) A7 and A" may not both simultaneously be N.

4)  Neither A7 nar A" may be N if one of A%, A° and A is NH, N(CH)uR? or S.

In a preferred embodiment, A® is NH.  In another preferred embodiment, A® is NH or
N—{CH2)x—R?. In a more preferred embodiment, A® is NH or N~(CHp),—R%, A is N and
A% is CH.

In general formulae 8 and 9, A" and A*® are selected from N and C and A", A™® and A™®

are selected from NH, N-CH,, S, N and CH. Again, these atoms constitute an aromatic

five-membered ring and so there must be one, and only one, S or trigonal nitrogen.
Hence the selection of A", A®, AY, A™ and A" is subject to the following restrictions.

1)  Oneof A", A% and A" is NH, N-CH; or S or one of A and A is N.

2)  Not more than one of A¥, A" and A" is NH, N-CH; or S.

3)  A"and A" may not both simultaneously be N.

4) tfone of A% A® and A" is NH, N-CH; or S then A" and A™® are both C

As used herein, the term “alkyl” is intended to designate lower alkyl groups, i.e. saturated
hydrocarbon groups of between one and six carbon atoms, including linear, branched
and cyclic alkyl groups. Examples of “alkyl” include, but are not limited to; C, - methyi,
C, - ethyl, C; - propyl, isopropyl, cyclopropyl, C, - n-butyl, sec-butyl, isobutyl, teri-butyt,
cyclobutyl, cyclopropylmethyl, methylcyclopropyl, Cs — n-pentyl, neopentyl, cyclopenty},
cyclopropylethyl, dimethylcyclopropyl, and Cs — n-hexyl, cyclohexyl, bicyclo[3.1.0]hekyl.

Those compounds according to the presént invention that contain a basic nitrogen atom
are capable of forming addition salts with protic acids such as hydrochloric acid, sulpﬁuric
acid, phosphoric acid, acetic acid, triflucroacetic acid, benzoic acid, maleic acid, Gitric
acid, fumaric acid, methanesulphonic acid and the like. Those compounds that contain a
quaternary nifrogen atom will exist as salts with an appropriate counterion such as
chloride, bromide, iodide, sulphate, phosphate, acetate, trifluoroacetate, benzoate,

11
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(CH2)1 (CH2)1 21 )CH2)e CH _ CH2N'R'R12R13 (CH2)1 (CH2)f 25 23 CH2 N+R11
R12R13 In the above it will be noted that, for each %& l%g%élgs t hat
i ncludes a basic nitrogen atom (i.e. for general fornu 2, 14, 16,
18, 20, 22 and 24) there is a corresponding quaternary derlvatlve (1.e.
11, 13,wO33/040892 19, 21, 23 and 25 respectively). For PEHNEBI2IESR et hyl ene
spacer groups bis 1, 2 or 3; cis lor 2, dis 1l 2o0or 3, ais 1or 2 and f
is 1, 2 or 3. R8, RO and Rio are independently selected fromH and al kyl.
Alter rraéléartej yitril8, fandhratddndtharestighonaeyardethe lipe| yie byrhpoveds baithe - ( CH2) g-,

wher e 0 t 0 A ogen atomto
whi ch F[gﬁ e&'/"t (;ﬂvgl%loﬁ Srals coﬁ?am ér}‘rg(;) 'Enpmub &EB ggl d%%\ﬁ Qgitc%%'dgdréu dgtoazepl ne
ring. &, Tmﬁﬁecﬁl@und%lmamtﬁ ﬁﬂ%frsellaﬂzwﬁtam{\}) or aﬁrsallSlSLlchﬂsIS@illﬂn.t oget her or
R14 andRBifn hg%‘akéﬁ{]m gabémn,eor B armndfith Batl | PWieRCod @l wY Gid 1 i ne,

pi peri roazepi ne rings. groups according to general
for mu | saés age emnwuhqah\ea@p@ta@miﬁw arﬁmamed Whm@%@cow phige pegpedle at the 2-,
- or Audpfsttion. R7 may be any of the foregoing groups described for RS,
or it may be a non-basic group selected fromH and al kyl. 8 16 Decenber -
2005 WD 03/ 000692 PCTI GBO2102872 '

The compounds according fo the present invention all have at least one stereogenic
centre (“asymmetric carbon atom”) and so may exhibit optical isomerism. The scope of
the present invention includes all epimers, enantiomers and diastereomers of compounds
according to general formula 1, including single isomers, mixtures and racemates.

Particularly preferred embodiments within the present invention are those compounds
that combine two or more of the preferred features described above. One such
particularly preferred embodiment is a thicamide according to general formula 26.

G’ R
0
R™ jcl/ 1
S G

26
In general formula 26, R™ is methyl or Cl and R* is H or O-methyl. G' and G? are as

previously defined.

Another particularly preferred embodiment is an amide according to general formula 27.

G2 R4A
O
)D\JH N
R" \([)]/‘ 1
o G

27
In general formula 27, R", R*, G' and G are as previously defined.
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In the group according to general fornmula 3, his 1, 2 or 3 and i is 1, 2,
3or 4. X2 is selected fromthe basic groups NR 6, g"[)’éﬁ%ﬁé%%gﬁfj

CH CH2NR 7R18 and the correspondi ng quaternary groups N+ , CHN R27R
2R23 and CH - CH2ZN+R21R22R23. R16, R' and R18 are independently sel ected
from Hwods/edokszl , or R17 and R 8 together nmay be - (¥H2¢Bo2o28there | is 4, 5
or 6,. such that R', R18 and the nitrogen atomto which they are attached

may constitute a pyrrolidine, piperidine or perhydroazepine ring. R 9, _
R20, RhbiheRPartiomsHyRReneEembddiradrtyd a compddh aaurdifP b devget amular R21 and R22

together may be -(CH2)i-. The group G2 is a disubstituted nitrogen such
that tffe C(=0)-Q& bond is an amde bond. & is selected froman acyclic.
group according to ggneral fornula 4, fused bicyclic group according to

general formulae 5, |7 and 8, and a fusgd gricyclic group according to

general fornul ae f-and 8 4 3 A RA2 R25 4 A4 1 %(CHA 5 A8 A3
A-~A 7--\A9 1 41Y0 1 \S. ~i A [
. N\n/N |
1 TN s
R 0 Y N N____R
28

in general formula 28, R', R*, R®, R, G and Y are as previously defined.

Another particularly preferred embodiment is a compound according to general formula
29. '

" &1 Y

| N N RIA -

(0] ' .
H
)Q\/N\ﬂ/q
R™ 0 1
Y G
29

In general formula 29, R™, R*, R®, A%, G and Y are as previously defined.
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--A7 89 In general fornula 4, R24 and R25 are independently selected from
alkyl, Ar and -(CH2)k-Ar, where k is 1, 2 or 3 and f§ peseSidro6bed from
~thienyl and optionally substituted phenyl. Suitable substituents for the
phenyl group are al kyl groups. OH, al koxy groups, hal ogens, NH2, NH al kyl
and N( awosp®s9ZThe phenyl group may be substituted WPEHGB§R/RY2 t hree such
~substituents which may be the same or different. 9 16 Decenber 2005 WO

03/ 000692 PCTI GB02102872 in general formula 5, A is selected from CH2,

CH( OH) A nidist prifeerbd& yinbodiinértidd compaRid addordimp tb genewdhforraula30s 2, 3 or 4 and R27
- is selected from OH, alkoxy groups, acyloxy (0-CO alkyl) groups, NHZ,

NH al kyl and N(al kyl )®&: is selected fromCH2, CH(OH), C(=0) and NH, . and
| is 1 or nore preferaa\QZZ. It is preferred that when A2 is NHthen A" is

T

CH2. It is also preféfr at when A2 is C(=0) then A" is NH or N-alkyl.

in general fornul ge 5 \an| 9, A3 is selected fromsS, NH Nalkyl, -CHCH
and -CH=N- and nd A are each selected fromCH and N. In a preferred
enbodi nent, A3 and/A4 and A5 are both CH so as to forma thiophene
ring. In another eftMTed enbodi nent, AlS -CH=CH and A4 and A5 are

both CH, so as to forn a benzene ring. |
is -CHN and A4 angyZo~ar'expot h CH,
anot her preferred enbodi ffe A3 Hs -

anot-her preferred enbodi nent, A3
s to forma pyridine ring. In
, M is CHand A5 is N, again

so as to forrn a pyridine 5 formulae 6 and 7, A6 is selected
fromCH2, NH N-al kyl and 0, A7 and||A" cted fromC and N, A8 and
A9 are selected fromCH NR"NH, N (CH2 and, SAd A 0 is selected

from-CH=CH, CH N NH N (CH2)m R26 and § whef'e mis 1, 2 or 3 and R26
is selected fromH, alkyl, optionally subst~Nute€d phenyl, pyridyl, thienyl,
OH, O-alkyl, NH2, NHal kyl, N(alkyl)2, CO2H, CO02-al kyl, CONH2, CONH al kyl,
CON(al kyl')2, CN and CF3. Suitabl @ésubstituents for the phenyl group are

al kyl i E}%H&gl’for%ﬂh ?d H’)’x K% R R®, A% and Y are as previously defined.
Individual preferred compounds within the invention include:

4-methyl-1-(N-(2-methyi-4-(2,3,4,5-tetrahydro-1,5-benzodiazepin-4-on-1-ylcarbonyl)-
benzylcarbamoyl)-L-thioprolyljperhydro-1,4-diazepine, '

4-methyl-1-(N-(2-methyl-4-(1-methyl-4, 10-dihyd ropyrazolo[5.4-b]{1 D]benzodiazepin-5-vi-
carbonyl)benzylcarbamoyl)-L-thioprolyl)perhydro-1,4-diazepine,

4 4-dimethyl-1-(N-(2-methyl-4-(1-methyl-4,1 O-dihydropyrazolo[5,4-b][1 .5]benzodiazepin-
. S-ylcarbonyl)benzylcarbamoy!)-L-thioprolyl)perhydro-1,4-diazepinium iodide,

4-methyl-1 -(N-(2-methyl-4-(5,6.T,B-tetrahydrothien0[3,2-b]azepin—4—ylcarbonyl)benzyl-
carbamoyl)-L-thioprolyl)perhydro-1,4-diazepine,

4-methyl-1 -(N—(2-methyl-4-(5.6.7.8-tetrahydrothieno[_a,2-b]azepin-4-ylcarbonyl)benzyloxy-
carbonyl)-L-prolyl)perhydro-1,4-diazepine, :

(4R)-N*(2-chioro-4-(5,6,7,8-tetrahydrothieno[3,2-blazepin-4-ylcarbonyl)benzyl-
carbamoyl)-4-methoxy-L-proline-N-methyl-N-(2-picolyl)amide, and
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groups, hal ogens, NH2, NH-al kyl and N(al kyl)2. The phenyl- group may be
substituted wth up to three such substituents whi c{y §BY%fR: bbEs sane or
different. The ring constituted by A A8, A9, A0 and A" Is aromatic, and
accordingly the groups nust satisfy certain requirenments. Wen Al is

- - CH=CHWQ#H&MPhg is a six-nenbered ring. As such, PETEER/GHRYy conprise
atons of the type -C(R)= and -N=. Hence A7 and A" nust both be C and A8
and A9 nmust be either CH or NN W have found that suitable activity is
only obtained when AB is Nand A9 is CH Wen A is not.-CHCH then the

ring i M es r i A INCPYe s ?M one, of the atons
int he?'r@ﬁéywy%%&gg (@%g;;d gg?hry!"%éﬁéﬁ’f’[%ﬁ‘??% @%ﬁl n tw?%h%'(‘)nt ext, a "trigonal
ni t r ogearharneyl)ed-methoxyeleproiyt) ¢t -pyraliied)piperidineent |y to three different atons.
Two of these atons are the inmedi ate neighbours to the nitrogen atomin
the five-nmenbered ring. The third is a hydrogen, carbon or other atom
linked to the five-nmenbered ring. Thus it follows that, when A10 is not
-CH=CH then one (and only one) of A7, A8, 9. Al0 and A" nust be S or a
trigonal 10 16 Decenber 2005 WD 03/ 000692 PCT/ 02102‘18?&2 ni t rogen. Hence
t he sellBR(PHACYIS pof the prasent Apvegfioh gan ibe RIERAred (bY; soRdR 8PP ng

restri ghhip@stiond) | in Hbhbrbis ddpoundEhieChiding engereeal dbrmslila A9 candeAL0 is NH,
I\I-(CHZ&(')'Q,,-RZﬁg or Sﬁﬁgﬁone of A}Z&%n.d A" is N 2) Not nore than one of A8,
A9 andCRsigeird 0 FOSRE ST IRY OISR Sor s 3) A "and All may not both

- si nul t angousdnypohenti’ cédrediendifeto GA7 nor All may be N if one of A8, A9 and
A0 is NH, CH2),,.R2G or S. In a ferred enbadinent, A6 is NH In

anot her fr ‘é‘?"r"@éﬁ gFSRerHing tg@qs@[)ﬁﬁ%c[ben@y?b@g),”_R26_ In a nore

. preferred erdaqdhemict cofdspbidingHo te pyrrblidind)umit R26, A9 is N and At is CH In
general forpulae 8 and 9, Aq]‘,z and AS3 are selected fromN and C and Al4,
A'5 and ALE-OMRoRELG LOTRRORPIOGH N-CH3, S, N and CH. Again, these atons
constitute an aromatic

Component C1
Component C?

Component C4

Intermediates corresponding to these components are prepared and then assembled to
give the final product. These four components are:

iy for C', a secondary amine GXH

OH R

(i)  for C? a substituted benzoic acid
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-five-menbered ring and so there nust be one, and onIy one, S or trigonal
nitrogen. Hence the selection of Al, Al3, Al4 , s subj ect to
the following restrictions. 1) One of Al4, A5 and %%ngmﬁhﬁzkﬁc}B or S or
one of A°2 and A13 is N. 2) Not nore than one of A4, Al5 and Al6 is NH,
N- CH3 owcRi3/08)69A12 and Al3 nmay not both sinul taneousi’(yrlﬁmmzs‘la) I'f one of
Al4, Al15 and Al is NH, NNCH3 or Sthen A'2 and A73 are both C As used
herein, the term"alkyl" is intended to designate |ower alkyl groups, i.e.
saturated hydrocarbon groups of between ghe and six car bon at ons,
~including linear, branched and cyclicRalKkyl groups. Exanples of "aIkyI"
include, but are not limted to; C - ne q% - ethyl, C3 - propyl,

i sopr oyl , for L2 opoimpyeriva@e - n-butyl, set-b I Hsobutyl, tert-butyl,

cycl obutyl, cyclopropyl nethyl, methy[cyclaggropWW, C5 - n-pentyl, neopentyl,
cycl opentyl, cyclopropylethyl, di et hyl cycl oprpyl, and C6 - n-hexyl,

cycl ohexyl, bicyclo[3.1 O]hexyl Those corpounds according to the present

i nventjon that contain i.c_nitroge om are capable of form ng
additi@"ﬁ Lﬂ s-WW?%?rc?F?‘H'%% PF¢®such Qs ydrochl oric acid, sul phuric
acid, phosphoric acid, acetic acid, trlfluoroacetic acid, benzoic acid,
nalelc acid, citric aC|d fumaric acid, 1 hanesui honlc acid and the

i ke. Twiide recngpisesthst the substityied kenroic a%fﬁ%‘érﬁmr@e PotneisEYPe 8h wi | | exi st

as sal ésb%tﬁbv@”tw%pﬂ%&iaﬁél r&xp%otﬁéltﬁilllﬁﬁédstéﬁaborﬁ@ gr@fébﬁb’d ﬂl&mgbth@m de, iodide,"
sul phat e, Blhos ate, aceta trlfllljoroace e ill6 Decenber

2005 \GSSeBplpOb B Sneepengs o 7Be PIARAS A f duncfiona f@’f’%" p %%‘8
met hanggwh pB8 aftend Bk deb@ibed Kefor SAMpRONPIVUNGONIE, “Platectier@seapd ini nvent i on may

 Those S Gty Pl PR AR 8 PeRIAtR R G BB FiB T < cich as
sodi Ungroufo i Crig&kiie Sv’amaasl @by editiing iJohn OVileyet18%t; adndy PamiKooienski,sal ts. To the
ext ent

o e s ey e BeSATORL, 18 bon e RATKANL G Y o5 11! e
pr esertie proteeteti ias an @Eler, Isasteassthe metiwt, benwy! wttest-bdyesiec  The secondary

amine of the proline and the primary amine of the benzoic acid (when X' = NH) wili

usually be protected as a carbamate derivative such as the tert-butyl carbamate (BOC

derivative), the benzyl carbamate (CBZ or more simply Z derivative) or the o-

fluorenylmethyl carbamate (Fmoc derivative). When X' = O the resulting alcohol function

will usually be protected as an estér such as an acetate, or an ether such as a

methoxymethyl, tetrahydropyrany! or triakylsilyl ether.  Other functional groups may

require protection.  For example, the group G' may include one or more primary or

secondary amino groups which may need protection. In the following general description
of the synthetic methodology it will be assumed that such protection is used when

necessary.

(i) Preparation of secondary amine for C’

Acyclic secondary amines corresponding to HNR¥R?® are well known., Many are items

of commerce. Those that are not may be prepared according to published methods or

by simple modification-of such methods. Some particularly useful methods are listed
below.

. a) Alkylation
24 25
i R R
RA-NH, + c—R® ——> >N~
_ : H
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-centre (asymmetric carbon atonf) and so may exhibit optical isomerism The
scope of the present invention includes al'l epinersg Qﬁﬁhk¥§§?§ and

di astereonmers of conpounds according to general fornula 1, 1 ncluding
single isoners, mxtures and racemates. Particularly preferred enbodi nents
wi thi n Weoyno&sEnt i nvention-are those conpounds thacT/cems2ee two or nore
of the preferred features described above. One such particularly preferred
enmbodi ment is a thioam de according to general fornula 26. 26 |n genera
fornul a 26,(THs methdd isBiadplicibleGh caded wRé firtheHaRylation @i by bvoided.Jand &2 are as
previ ously defined. Another particularly preferred enbodiment is an am de
according to general fornmula 27. & A4 R 27 1In general formula 27, R A
RAA, G apRédceamamtigl evi ously defined. 12 16 Decenber 2005 WO 03/000692
PCT/ GB02/ 02872 Another particularly preferred enbodi nent is a conpound
according to general formula 28. 28 in generaJR?ornuIa 28, R, R4, R5,
R16, & and Y, are as previouslf defined. Anotherjparticularly preferred
enmbodi ment RS—aNWonpdund @ di ng—toygengal f la 29. 29 In general
formula 29, R A R4A R26, A3,\@{ and Y aré\a@ previbusly defined. 13 16
Decenber 2005 R : H

(where R?CHR® corresponds to R%)

c) Amide reduction
0

' i 24
o | LiAlH, R\ P
R\ T N R
3 H

N R
H

(where R?CH, corresponds to R®) -
The starting amide can itself be prepared using well known methods.

0
/U\ 0 N=C—R?
o o
~
+ N r?
e H REOH
RE—NH,

Secondary amines corresponding to C' where G? is a group according to general
formulae 5 — 9 are generally not commercially available. They can be prepared
according to published methods, or by obvious modifications of such methods.
Particularly useful methods are described. in: Aranapakam et al, Bioorg. Med. Chem.
Lett, 1993, 1733; Artico et al., Farmaco. Ed. Scl. 24, 1969, 276; Artico et al., Farmaco.
Ed. Sci. 32, 1977, 339; Chakrabarti ef al,, J. Med. Chem. 23, 1980, 878; Chakrabarti et
al., J. Med. Chem. 23, 1980, 884; Chakrabarti et al, J. Med. Chem. 32, 1989, 2573;
Chimirri ef al., Heterocycles 36, 1993, 601; Grunewald et al., J. Med. Chem. 39, 1996,
3539; Klunder ef al., J. Med. Chem. 35, 1992, 1887; Liegéois ef aL, J. Med. Chem. 37,
1994, 519; Olagbemiro et él., J. Het. Chem. 19, 1982, 1501; Wright et al., J. Med. Chem.
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WO 03/ 000692 PCTI GB02102872 A nost preferred enbodinent is a corrpound
according to general forrmula 30. R26 30 In generall(fflgf&mb@ s RIA, R4A,
Ris, R26, A3 and Y are as previously defined. Individua pre¥erred
c_orrpounds wi thin the invention include:

4- met hytwolsfddedz2- net hyl - 4- (2, 3, 4, 5-t et rahydr o- 1, 5- ber2mGBa#2§72 n- 4- on- 1

yl car bonyl ) - benzyl car banoyl )-L-thi oprolyl)perhyd ro-1, 4-di azepi ne,

4- et hyl - 1- (N- (2- net hyl - 4- (1- et hyl - 4, 10- di hydr opyr azol o[ 5, 4- b][1,5] benzodi
azepi f‘235-1¥;ho mr Ramumbidesizall qar hatoyd,) 1983t 4i1apaed yitgrpatiohsidsatent, 4- di azepi ne,

4, 4-dineth

- (N-( ?Hﬂ‘ﬁ%ﬂ pyblicatiopimber WOy dr opyr azol of 5, 4- b] [ 1, 5] benzodi azepin - 5
yl car bonyl )benzyl car bam)yl ) L-t hi oprol yl ) per hydro-1, 4-di azepi ni um i odi de,
4- et hy] - 5 o 0r8c,¢t etrahyd Toth '
i eno[ 3 aZz e - yl - car banoyl ) -L-t hi oprol t?’/I
) per hystl‘n@tltﬂxt,eé-bdnzoa;z&mismerrespondlng to C* are not generally items of commerce, but

4- et mﬂ’zé‘? (Qg Sr%e%?%h&h ? tﬁéhe@irﬁ lﬁ seérrd%bi}ﬂgi %rﬂh&ﬁ(ﬂf%u&l Rkfsepi n-4-yl carbon

yl ) be perh ro- di azepi ne
(4R) - vvr(eznaumcbauange (sssgmmlhsmee@iatwmtemf eeﬂiﬂzé "Efuﬁftﬁ’k‘é'ﬂ!( At trevd-car bonyl ) benz

- C yl yl -N-(2-picolyl)am de, and 14 16
Decen%%"?ﬁi% g%v\%ug% 'g%%%@%%éegg%%%@ 1- ((4R) - Ne

(2- chl or 8} Brewn@iop/SgbetilipRhy dr ot hi eno[ 3, 2- b] azepi n4-yl car bonyl ) benzyl -

car banmoyl ) -4-nmet hoxy-L-prolyl)-4-(1-pyrrolidi ny)pi pgei di ne The conmpounds
of the present invention can be prepared. by standard cheﬁl cal
mani pul ati ons. I n general, conpounds according tg=geatrat fornula | can be
considered to consist of four corrponent parts: Co t CN correspondi ng

to &
NaN 14 A
R* NBS R
MeO R
H,  NaOAc

b) Sandrneyer reaction/reduction

MeQ R M

J\@R HNO, ;\@R‘? H: 5
——

(iii) Preparation of proline derivative for C°

Proline and hydroxyproline derivatives are items of commerce. Other proline derivatives
corresponding to C3 can be-prepared according to the methods set out in Dugave et al,,
Tet. Lett. 39, 1998, 1169; Petrillo ef al.,, J. Med. Chem. 31, 1988, 1148; and Smith et al,
J. Med. Chem. 31, 1988, 875.
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Component C2 correspondlng to the substituted benzoyl unit Conmponent C3
corresponding to the pyrrolidine unit Conponent C4 gppe&siyepdooy to G
Conponent C & R3 L 1 Conponent C3 Conponent CA4 Interrnediates
corresponding to these conponents are prepared and then assenbled to give
t he fi nwo g3modeect . These four conponents are: (i) foPCUGBO22¥condary ami ne
(i) for C2, a substituted benzoic acid 15 16 Decenber 2005 WD 03/ 000692
PCT1GB02102872 (iii) for C3, a praline derivative (iv) for C4, a primary
or sec) teaparation nEprididry ar s gaminederdni sed t hat the substituted benzoic

acid for Hé;%d ?l“pﬂ} g&% df'ﬁ?l{é) Qﬁngsegljevcﬁmrﬁé?méll? vrag‘gle Rk Ay Grel dBgilyUNCt i onal .

gr oups nmporary protection during the assenbly of the
final acsegeilndsing melipaslabbshpﬂ e@e@ﬁm{ undte Waﬁen‘@%ﬁ'ﬁ“ﬁﬂ@ﬁ‘e‘éﬁ'@o‘?‘?‘"ar e wel |

known r A seBondbf)for AP hRine vith-aWexbbsom e,
" Pr ot e%%eflgg?&égpe g&q b?"%o?‘g?fﬂ rké?\gm stnr yl(? OrPI enum g?ests : 1e5§73 T.W G eene

and P. @MIHV@E"@SE“" Pr otective Goups in Organic Synt hesi se, 2m edition,
John Wley, 1991; and P.J. Koci enski, "Protecting groups"”, Georg Thiene

Verl a 1994, The c rou will. Psu I cted as an
ester gWE’&@T? fgur WOH%'F‘T\)? ita & ‘g f’a%’d? yf'nca%rfé/?%g@ng 0geh%ondar y anine
of t hefirar @dmmnarrd;utréeethprfmmrgn a‘rthnee tmhdst betwoem £biand &8, kitwagineGl X' = NH)

wi i and C?, and between C® and C*. These bond-farming steps may be taken in any order.

Thus, the following sequences can be proposed:

C'+C? - C'C? - C'cic® » c'c’c’ct
C*+ C* 5 CC* - C¥C’C* > C'ccct
C? + C* —» CC® —» C¥C’C* » c'c’ e ¢!
C%+ C* 5 C3C* - c'c?c® » c'ci et
C'+ C? > C'C% C*+ C* - C°CY C'C? + C°C* - C'CC°C!

(i) Formation of C'-C2 bond
The bond between C' and C? is a simple amide bond. The chemistry for making such
~ bonds from a carboxylic acid and a secondary amine is well known in the art of organic
synthesis, and particularly in the field of peplide synthésis. The carboxylic acid may be
converted into a more reactive species such as an acid chloride (using, for example
oxalyl chloride or thionyl chloride) or a mixed anhydride (using isobutyl chloroformate).
This reactive species is then added to the secondary amine in a suitable solvent,
gerierally an aprotic solvent such as dichloromethane or dimethylformamide, in the
presence of a base such as triethylamine or 4-dimethylaminopyridine, and the reaction is
- allowed to proceed at a temperature between -20°C and the boiling point of the solvent.
The choice of temperature and the time allowed for the reaction will depend on the

reactivity of the two components.

Alternatively, the carboxylic acid and the secondary amine may be mixed in a suitable
solvent as above, optionally in the presence of a base, and a condensing agent added.
Suifable condensing agents include carbodiimides, such as dicyclohexylcarbodiimide
(DCC) and N-ethyl-N'-gimethylaminopropylcarbodiimide (EDC, also WSCD! for water-

soluble carbodiimide), phosphorus reagents such as (benzotriazol-1-yloxy)-
‘ 19



usually be protected as a carbamate derivative such as the tert-butyl
carbamate (BOC derivative), 'the benzyl carbamate ((ZBBe@mbe@reosi nply Z
derivative) or the 9- fluorenylnmethyl carbamate (Fnoc derivative). Wen X1
= 0 the resulting alcohol function wll usually be protected as an ester
such asW&P34es2ate, or an ether such as a net hoxyneFWF’?oz{"&"Fahydropyranyl
or trialkylsilyl ether. Qher functional groups may require protection.
For exanple, the group G nay include one or nore primary or secondary
ami no tgs(dinmshyleminiphosghonieerd hexaftuephasphate n(BOR. f Genzsitarel-1gdaxe)lal
- descripti . SN ' I By W4l S8Rfhd-hat such
pr ot ec@?%rﬁomﬁig%gge@gc@%nthggéeﬂgggggs Bﬁ?l? iEPII(;p)a\r%ar!tdi odrﬁ&g?ﬁ_secondaéry am ne for
C AcypHosphasiswohexafluprephpspbigtedByBraB poand 11823 Biohirrixfigazofiazolplsy’y known. Many

are it (et LoRium HeRsRoldpAdspA4te (MPtU)MBY be prepared according to
publ i Sﬁ,e’f(gq 'rr'\gt%oglgmglr ll‘)’? si npl Fé)armc‘ﬂ)i fi éat Il on of such nethods. Sone
particularly useful nmethods are listed below a) Al kylation NH2 + O 25 R

24 R 3@ FMatidh kG2 E8pdecenber 2005 WO 03/ 000692 PCT/ GBO2102872 (This
nmet hod" s on

avoi dels borg) GR%EEI&{Z _céa lcgf?; %ﬁ%ﬁ%ﬁa Rﬁ"}%&’%} ‘Qfe{ﬂ%!%%efﬁf&%”ﬂ%” e
The first step in the formation of this bond is generally to react the proline derivative with :
phosgene or a phosgene equivalent such as trichloromethyl chloroformate,
bis(trichloromethyl)carbonate or carbonyldiimidazole. Again, an aprotic soivent and a
tertiary amine base will generally be used. The intermediate formed in this step is
usuaily not isolated. The alcohol (X' = 0) or amine (X' = NH) is added and the reaction
is allowed to continue, directly forming the carbamate or urea. As an alterative, when
X' = NH the reactive intermediate may be formed by the reaction of C? with the phosgene

equivalent and the proline added in the second part of the synthesis.

(i) Formation_of C*-C* bond

When Y = O, the bond between C® and C? is a simple amide bond, and it may be formed

by the methads described above for the formation of the C'-C* bond. When Y = S, the

bond is a thioamide. This is generally prepared by first making the simple amide and
| then treating this with Lawesson's reagent (2,4-bis(4-methoxyphenyl)-1 3-dithia-2,4-

diphosphetane-2 4-disulfide).

The compounds according to the present invention are useful in human and animal
therapy. When so used, they will generally be formulated in an appropriate manner.
Thus a second aspect of the present invention is a pharmaceutical formulation that
includes a compound as described above as an active ingredient. A third aspect of the
present invention is the use of a compound according to the first aspect in the

" manufacture of such a composition.

The composition according to the present invention may be presented in any form that is
known in the art. For example, the formulation may be presented as a tablet, capsule,
powder, suppository, cream, solution or s_uspension, or in a more complex form such as

20



Rb (where RaCHRb corresponds to R25) c) Am de reduction O R24 LiAIH4 24
RN~~Ra NRa H HNR H (where RaCH2 corresponds to R2Bpcéhiter2068 ti ng am de
can itself be prepared using well known nethods. 0 d_' ~Ra R4 + H Ra
R24 NH2 NC-Ra R24 OH Secondary am nes corresponding to C where & is a
group ansme@esse to general fornmulae 5 - 9 are gener BET/GBRMSTBomerci al | y
avai l abl e. They can be prepared according to published nethods, or by

obvi ous nodifications of such nmethods. Particularly useful nethods are
descri b@ddrie@we /aammapaieafmnanaﬁan willBjeoerally. indiieig. on€loe more d)eipients] 988, 1733;

Sci oo By, llrlT¥igs Honggen vioghs. e el Bl 5 =

Chakr abgents amt thedike, Whelkdetthe fCraulatiop 35 presBled 8823 tatdalreabsuie theat at, J.

G unegﬁfcg}’e'?gmﬁ}gﬁ%niégx% ol WSBFe agglgts % contiBitRE AGRLSE BFthd Getivh 993, 601;

species, such as a coafing of a po!ymer that is insoluble at fow pH but soluble at neutral
or high pH. Such a coating (known as an “enteric coating”) prevents the release of the
active agent in the stomach but allows its release in the infestines. The formulation may
also include one or more additional pharmacologically active species. Preferably the

formulation includes no such additional active agents.

In further aspects, the present invention comprises the use of such compositions, and
hence of the compounds of the invention, in-human and animal therapy, and methods of
treatment involving such use of the compositions and compounds. The com'pounds of
the present invention are potent and selective oxytocin receptor agonists, and so the
compositions are useful in the treatment of conditions for which inadequate oxytocin-like
activity is implicated in the pathophysiology. Such conditions include, but are not fimited
to: sexual disorders such as male erectile dysfunction and ejaculatory disorders, female
sexual dysfunction, cancer of the prostate, breast, ovary and bones, osteoporosis, benign
. prostatic hyperplasia, post-partum bleeding, and depression. The compositions may
also be used to induce labour or delivery of the placenta, {o decrease arterial blood
pressure, to decrease exaggerated responses to stress and to increase the nociceptive '

threshold.

in a preferred embodiment, the composition is used to treat male or female sexual

dysfunction, and more preferably erectile dysfunction.

When used as therapeutic agenis, the compositions of the present invention may be
adminis_tered by any appropriate route that is known in the art. For example, they may
- be administered by the oral, buccal, sublingual, rectal, intravaginal, nasal, puimonary or
transdermal routes. Alternatively, they may be given by injection, including intravenous,
subcutaneous and intramuscular injection. The amount given will be determined by the
éttending physician taking into consideration ali appropriate factors. Generally a single
dose will comprise between 0.1mg and 1000mg, preferably between 1mg and 250mg, of
active compound. The dose may be given on a single occasion or repeatedly. When
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3539; Klunder at at, J. Med. Chem 35, 1992, 1887; Liegeois at alL, J. Med.
Chem 37, 1994, 519; O agbenmiro at aL, J. Hat. Chemg peerdi®B20051501;
Wight at al., J. Med. Chem 17 16 Decenber 2005 WD 03/ 000692

PCT/ GB02102872 23, 1980, 462; Yanmanoto of al., Tet. Lett. 24, 1983, 4711;
and | nt eVA4I9084921 patent application, publication nd&EEBI8T106403. (ii)
Preparation of substituted benzoic acid for C2 Substituted benzoic acids
corresponding to C2 are not generally itens of commerce, but they can be
pr epar given sepegtediyhil ingy bel givert stoegulasinterizals, sueh asenicat wisror Bfresslings met hods.

- The rraldggcglaérlm Zgrﬂiﬂgfeathg}for{dlﬁ ﬁ%ﬁ%@éﬁ'_on of the - CHZX' H

functi On: Frty at t sitron transformations are |isted
bel ow. a) Brom nation/ Subst itution b) Sandneyer reaction/reduction MO R3

MeQ HN@, Hﬁ? lé%m'ﬁebm%ne&aéléma% Bfregealel '&%suﬂ@ﬁ‘nbyﬁé th\éead&m{.sn%rPafaA i ne and

hydr oxypr o derivatives are itens of conmerce- Other praline derivatives.

corres ﬁ’@?ﬂil‘ﬁ@e td OCﬂ"%ﬁ'ﬁthB‘é95?%@?‘&90%3'&?}%@@9?6'3&%9@\5&'ﬂt(ﬂﬂ’é'o%’et out in

Dugave i aatrix J%ﬁode%ﬂ&éb!e Fdymet 308k ad 4 68pot}lﬁﬁr lof labte % geolichcidyed. Chem 31,
1988 1148 16 Decerrber

2005 \Ae"@)é'}eoé’%g‘é@%@rﬂ&’%b%éfz”&lﬁ Slgr?p{;rfa'fm Brﬁi%’ﬁ?séttff%WB'F%?tf% or seconds

am ne foive@gent is released as the polymer degrades.

The foregoing description is further illustrated in the following examples, which are
intended to demonstrate the application of the invention but not to limit the scope thereof.

EXAMPLES

The following abbreviations have been used:

Bu butyl — alkyl residues may be further denoted as n (normal, i.e. unbranched),
i (iso) and t (tertiary)

DIEA . N,N-diisopropylethylamine

DMF dimethylformamide

Et ethyi

HOBt 1-hydroxybenzotriazole
HPLC high pressure liquid chromatography

hr hour(s)

Me methyl

MS mass spectrum

NMR nuclear magnetic resonance spectrum
OVA ornithine vasotocin analogue

pet. ether petroleum ether boiling in the range 60-80°C

Ph. phenyl

Pn pentyl

Pr propyl

RT roem temperature

THF tetrahydrofuran

‘WSCD water-soluble carbodiimide (N-ethyl-N'-{3-dimethylaminopropyl)carbodiimide
hydrochloride
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“triethylam

~on the reacl vity of the two conponents

“As noted in (i) above, many am nes are comercially available and others

are readily accessible using well established chem B D¥ecembiR@20083t er nary
amoni um salts can generally be prepared by treating a primry, secondary
or tertiary amne with an excess .of alkylating agent. Wth the four
conponerW8 030§ abl y protected if necessary, in hand PAIHBOHEEENDI y of the
final conpound requires the formati on of three bonds: between C and C2,
between C2 and C3, and between C3 and C4. These bond-form ng steps may be
taken in any order. Thus, the follow ng sequences can be proposed: C + Q2

- +
* C SRR byl TS & b, o RS . 20
2 -+ @reSent ig@ntione desgifed:in Exanples 1¢3IgWS-* C C2C3C4 i Formation of C-C2
bond The bond between C and C2 is a sinple am de bond. The chenistry for
maki'ng such bonds froma carboxylic acid and a secondary anmne is well
known E¥amplefart of organic synthesis, and particularly in the field of
pept i dqM&ihﬁﬁd-&hy&'&syrﬁ%lbfswbl[1or>]aaiz6dm¢plb£ converted into a nore
reactive species such as an acid chloride (using, for example oxalyl
chloride or thionyl chlLeidde) or a m xed anhydride (using isobutyl
chloroformate). This {i ve species is.then added to the secondary am ne
in a suitabl @Btol vent, 'y gener aiNHNHN ap
di chl or onefthane or di rret yl f or mam de, i présence ofEq base such as
Ine Gptd- dinethyl am nopyri di n€; N7 onis allowed to

proceedn@ enper at ure between -20C and the boil|ng point of the solvent.
The choi ce oflt tenperature and the tinme al l.owed forN#he Yeaction will depend
Aht ernatively, the carboxylic
acid and the secondary am ne may be m Xxg a stitable solvent as above,
optionally in the presence of a base, and densi ng agent added.

Sui t abl e condensi ng agents i nclude carbodili m des| such as
di cycl ohexyl car bodi i m de NO,

~— Q\ N"N\
o .
N
NH, OFEt ' NO, "OEt

2@
Y

ZT

X

Iz
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ks 8 FE o Tha mikarewes 2pYeh B e Birae Frperaiig apd

-(DCC) and N-ethyl-N -dimet hyl am nopropyl carbodiin de (EDC, also WsCDI for

wat er - sol ubl e carbodiimde), phosphorus reagents sughiDasember 2005

(benzotriazol -1-yloxy)- 19 16 Decenber 2005 WO 03/ 000692 PCTI GB02/ 02872

tris(dinethyl am no) phosphoni um hexaf | uor ophosphat e ( _

(benzot F'&Q??/ Y1 oxy)- tripyrrolidi nophosphoni um hexgﬁ%g%ﬂﬁﬁ’gsphat e

(PyBOP(r)) and bromotripyrrolidino- phosphoni um hexaf | uor ophosphat e

(PyBroP r and, ureas such benzotriazol -1-yl) -
l)-tl‘ﬂtf'r%{wé?ﬁ;ﬁ%"ﬁﬂnw ﬁ‘és{’é&f hosphate (HBTU). (ii) Formation of

' C2 03 B&ginyc d}@z.ﬁwamy@e&mﬂa (@ggnmrﬁaon wag amhiedhaost eol@tivhest dhyi= 0) or a

b
genor sipRrEEpdenRt ernataas) (385, 2piheb vk et Baf 4 n00 ene
gqun ;/??ﬂ:inoetuadml &tﬂlmt)randhhe)mm vas heatbd)atrbﬂuxrfal ¢t t8hr. The solvent wasn R fot .
sl)is\(/enttengﬁ%é %”Pa[ci]é’ 2hd @ﬂeb%gﬂhc? wgg gﬁﬁfegcq}yﬁﬂh cHio ﬁ%?o%ba%hy 6\9%‘" H@I p

Fflary am ne agana e intermediate
for ned(elmnttﬁﬂ"/osp@t@berl‘l@% eftyl atatateiotieldsonaln wallow i igntfisd@s eftwli>= 0) or anine

(x M;&I%L‘sbeﬁgﬂ%pazg@g; éa'&?oxfrl@t@‘%4 b9mgyhs allowed to continue, directly

formn e carbamate or urea. an alternative, when X1 = NH the
reactive internedi ate may be forrred by the reaction of C2 with the phosgene

equi Va{@f&th@ﬁ%&@-@(zﬂhit%na%ﬁﬁtnbybymelesee@adxmt of the synthesis. (iii)

Format 1 on he bond between and, C2 is a sinple

ani de $esium hagigei (ﬁo%a‘iﬂsﬂ?és‘%l"r@'d52@?9ftm“?@)t W%Ed%ﬂ?fti"[}\gﬁeé%@ve for the
for mit%lﬂﬁer%fontd?%thg 5- %an@qqsienzwmeé“zoiéﬁa‘iboxwh@ (2129reinma) ia dnhydpous de. This is

general | repared first maki hﬁn treating this

di phosgheframien zvfléordlzsmlréﬂed@ne (Theg, mwmpw@ aduzd aind ithgresatanhdeapr esent _
e i Bucrebeh e v SR S RD: T ol R oot o ey i
reaction and the solvent was removed in vacuo. The residue was dissolved in ethyl
acetate and the solution was washed with 0.3M KHSO,, sat. NaHCO; and brine, dried
over Na;S0O, and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (eluant 75% pet. ether/25% ethyl acetate) to yield ethyl 1-
benzyl-5-(2'-nitrophenylamino)pyrazole-4-carboxylate (2.59, 76%).

MS [M+H]" 366.8

1C: Ethyl 5-(2'-aminophenylamino)-1-benzylpyrazole-4-carboxylate

Ethyl 1-benzyl-5-(2'-nitrophenylamino)pyrazole-4-carboxylate (2.5g, 6.8mmol) was
dissolved in ethyl acetate/ethanol (1:1, 100mi) and hydrogenated over 10% Pd/C catalyst
for 70 minutes. The mixture was fitered through Celite® filter agent and the filtrate was
concentrated in vacuo to give a white solid identified as ethyl 5-(2'-aminophenylamino)-1--

benzylpyrazole-4-carboxyiate (1.5g, 86%).
MS [M+H]* 337.2

1D: 1-Benzyl-4,10-dihydropyrazolo[5,4-b][1,5]benzodiazepin-4(5H)-one
A solution of ethyl 5-(2-aminophenylamino)-1-benzylpyrazole-4-carboxylate (1.75g,
5.2mmot) In acetic acid/ 2-propanol (1:9, 40ml) was heated at reflux for 3 days. The

solvent was removed in vacuo and the residue was azeotroped with toluene to give an
24 |



Thus a-second aspect of the present invention is a pharmaceuti cal
formulation that 1includes a conpound as descri bed afgMeccatheaDO@ECLI Ve
ingredient. A third aspect of the present invention is the use of a
conmpound according to the first aspect in the manufacture of such a
conposi WQ#H/0HE conposition according to the presenfCHERHIEBN may be
presented in any formthat is known in the art. For exanple, the
fornmul ation may be presented as a tablet, capsule, powder, suppository,

~ cream ofswhite 5alid that wassvefiagi byrflasl chromalearaphe or sHiE g8t (Pani38%atetas 20 16
- Decenbgo J44ib e\ﬂQI Qa%é@@?@&%ue?o%/ ﬁ%é&.&&&@mﬁ@d N eBene-Ned-GiRyardhe

formul ation wil| genera i ncl ude one or_nore excipients, such as
di | uenpwazald. 4o H@W@zepmmeéwmgs@@ spersants, sol vents,
preservatives, flavorl ng agents and the |like. Were the f or mul ati on is

pr esentg as @ %gbl et or capsule the excipients may optionally include one
or nor¥ é@éﬁl 9 control the release of the active .species, such as a
coating of a polynmer that is insoluble at | ow pH but soluble at neutral or

hi gh h _ > ting" ts th
r Ie?eag :OEH{’:W&’Q@ hi)’gﬁ’é’ ?‘ ﬁ?ﬂ@%ﬁﬁ%ac% §u§02| : gas)i Itoge\r/glne:tse i6n t he
i Nt est LiAkkk . (38%reg.f t0rmmbdlhias redded/ podibewisé he [auskspensionoel beezyhdldd+ i onal
h . I | ud
oG PPt 5 SRR AR PRSI bk Doy W A 1 oo 1o

present invention
conpr | B (15md) at$ec @flersﬂﬂlﬂﬂ cﬁlﬂq)@ﬂlt'ﬁgﬁhﬁpe@w& Waﬁé'ﬁ@‘éd é‘f fef“l"i'efobl)%ﬁounds of the

| nventg,gn a¥dv&édhafé9& t@%n?@haa%tuwemafnaher@eﬁaow NREE (g, RISAMGIENt | nvol ving

such use o onposi tions and conpounds. The conpounds of the present

- i nventwasmadded 356 thamixiyrwashextad @iée"&’%?‘i 98 PR ¢ JE%EY’%‘FG 4985984 and so the

CONPOShell 85% FAfrRoris Sdittion | I(ﬂnl} Was éddéafdf’@mseclfveﬁmhdh hh®he thigtirentasch | nadequat e
oxytocin-lrke_activity is |nplicated in 4 at hgp@%fbghﬂ%f Such

condi t$tged a REIfagty- plke ’&F‘ét'qgo“'tusi’?"ﬁi"f‘é‘@s teared € "Such as nal e
erect i drfy MY Fitkiis Wad BordslraédamWaslio toy/ gitk awittersslid kiemtfibe as Siebemayl- dysf uncti on,
cancer, 88 ahpSoRi oS £nrPaEaRbanspRb {sthg, BRpES: osteoporosis, beni gn

MS [M+H]' 276.9
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“prostatic hyperplasia, post-partum bl eeding, and depression. The

- conpositions may also be used to induce | abour or dr be@mbepbothe

pl acenta, to decrease arterial blood pressure, to decrease exaggerated
responses to stress and to increase the nociceptive threshold. In a

preferr SO EHEHI? nent, the conposition is used to treXCTERIUBE {enml e
sexual dysfunction, and nore preferably erectile dysfunction. Wen used as
t herapeutic agents, the conpositions of the present invention may be

admi ni Exanpl@ 2oy any appropriate route that is known in the art. For

- exanpl Q.Médifi;a,Why&?@pﬁﬂ&d{l,skﬁiﬂﬂom-&ﬁ'ﬂﬁfaﬂpin@UCCa' , sublingual, rectal,
i ntravagi nal, nasal, pul nonary or t_ransdermal routes. Alternatively, they
may be given by injecti ,\'I\pcl udi ng i ntravenous, subcutaneous and

i ntramuscul ar injection ] Thg anount given will be determ ned by the

attendi ng si ci-an taki R 0 consj ﬁti ANl appropriate factors.
CGener al | y,fa s\ ngl &Ftdose QOrrpri e betwe O\1 ng and 1. 000nyg,
preferarb‘l'y en 1 ng apgh 250ny, i véxgofipound. The dose may be

gi ven on a occasion Gr repeated[y. Mhen R1 16 Decenber 2005 WO

03/ 000692 RdH) 2/ 02872 given repeat gghy, it gi ven at regul ar
intervals, such as once, twice or three 1inmesQ’daify, or on demand,
according to the condition being treated. F}n | ong-termtreatnent an

alternative to repeated dosing may be the adjm nistration of a depot dose.
For this nethod of ,adm nistration the activeY agent is generally introduced
into a matri x of bi\odegradabl e polyner, such as a copolyner of lactic and

gl ycolic aci dsﬁ he formul ati on #s~gjvenpnether s.c. or W so as to

- forma d i m yhi ch the activé| ageht i$ rd}eased as the pol yner '
degr ade for ng description i ¥l ustrated in the foll ow ng
exanpl e ch e intended to denondtratig the application of the

i nvention but Mot\to linit the scope tiNHeeof. S The foll owi ng
abbr evi ati ons RaveObeen used:

l

3: l\\l\N
Y
N

N

.I

2A: Ethyl 1-methyl-2_-(3'-nitro-2'-.pyridy!amino)pyrazole-4Qcarboxylate

Sodium hydride (60% dispersion in oil, 600mg, 15mmol) was added portionwise fo a
suspension of ethyl 5-amino-1-methylpyrazole-4-carboxylate (1.69g, 10mmol) in
anhydrous THF (15ml) at 0°C. The mixture was stirred for 2hr at RT then 2-chloro-3-
nitropyridine (1.58g, 10mmol) was added and the resulting deep red suspension was
stirred at RT for 18hr. 1M KHSO, was added to quench the reaction and the solvent was
removed in vacuo. The residue was dissolved in ethyl acetate and the solution was
“washed with 0.3M KHSO,, sat. NaHCO; and brine, dried over Na,SO, and concentrated
in vacuo. The residue was purified by flash chromatography on silica gel (eluant 30%
pet. ether/70% ethyl acetate) to give ethyl 1-methyt-2-(3'-nitro-2'-pyridylamino)pyrazole-4-
carboxylate (1.95g, 67%).

MS [M+H]* 292.0
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Bu butyl - alkyl residues may be further denoted as n (normal, i.e.
unbranched), i (iso) and t (tertiary) DIEA N, N dii SWDM&}QM@)ﬁm ne DW
di mret hyl formam de Et ethyl HOBt |-hydroxybenzotriazole HPLC high pressure .
l'iquid chromat ography hr hour(s) Me nethyl M5 mass_spectrum NVR nucl ear
magnet | ¥G@98HFnce spectrum OVA ornithine vasotocinf %ﬁﬁ?%ﬁ’gzpet. et her
petrol eum ether boiling in the range 60-80C Ph phenyl Pn pentyl Pr propyl
RT room t enperature THE tetrahydrofuran WSCD wat er - sol ubl e carbodiim de
(Met hyl - M (3-di met hyl am nopropyl ) carbod.iimde hydrochloride 22 16

Decerbg, E%HQQ (!Q:%/o%ﬂ?@{y]ﬁﬁ%ﬁﬁ%&%?&oﬁm@%&&ﬁe 10 describe the

synt hesi's I nt er medi a ounds ‘according to the present invention
are deAcsalulietl ofneti ahplethyl-2(6" -pl@fg-@&spyngyagmappbyrazcle-li—carboxy[ate (1.95g,

1- Benzy himthof) & SinaNsl(RimiAeS Rlarogéndibd dver 186 RHEI3ERRE RE3hr. The
reaction mixture was filtered through Celite® filter agent and the filtrate was concentrated
in vacuo to give a white solid identified as ethyl 2~(3'-amino-2'-pyridylamino)-1-methyl-

pyrazole-4-carboxylate (1.5g, 86%).

2C: 1-Methyl-4,10-dihydropyrazolo[4,5-c]pyrido[2,3-b][1,4]diazepin-4{5H}-one

A solution of ethyl 2-(3'-amino-2'-pyridylamino)-1-methylpyrazole-4-carboxylate (1.5g,
5.75mmol) in acetic acid/2-propanol (1:9, 50ml) was heated at reflux for 3 days. The
solvent was removed in vacuo and the residue was azeotroped with toluene. The
residue was purified by recrystallization from ethanot and then flash chromatography on
silica get (eluant 95% chloroform/4% methanol/1% acefic acid) to give a white solid
identified as 1-methyl-4,10-dihydropyrazolo{4,5-clpyrido[2,3-b][ 1,4]diazepin-4(5H)-one
(560mg, 45%).

2D: 1-Methyl-4,10-dihydropyrazolo[4,5-c]pyrido[2,3-b](1,4]diazepine
LiAlH4 {365mg, 10mmol} was added porfionwise to a suspension of 1-methyl-4,10-
dihydropyrazolo[4,5-c]pyrido[2,3-b]{1 Aldiazepin-4(5H)-one  (560mg, 26mmol) in
“anhydrous THF (30ml) at 0°C over 10 minutes. The resulting suspension was heated at
refiux for 18hr. The reaction was cooled to 0°C and 35% ammonia solution (1ml) was
added dropwise over 10 minutes, then the mixture was stirred at RT for 1hr.  The
- resulting suspension was fi ltered through Celite® filter agent and the filtrate was
“concentrated in vacuo to guve a white solid identified as 1-methy|—4 10-dihydro-
pyrazolo[4,5-c]pyrido[2,3-b}{1 4]dsazep1ne {(410mg, 78%).

MS [M+H]" 202.1.
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“NC NHNH2 NO2 OR OEt 23 16 Decenber 2005 WD 03/ 000692 PCT/ GBO2102872 1A

Et hyl 5-am no-| -benzyi pyrazol e-4-carboxyl ate Benzyl {g/09é@&HE2005

di hydrochl oride (4.29g, 22mvl) was added to a solution of ethyl

(et hoxypet hyl ene) cyanoacetate (3.38g, 20nmmol) and trjethylamne (6.15m,
44mmol | W"z@é’?os% et hanol (40m ) and the nixture was ﬁgyf;éﬁmﬁ‘fnr eflux for
18hr. The solvent was renoved in vacua and the residue was purified by
flash chromat ography on silica gel (eluant 60% pet. ether/40% et hyl

acet at E¥amplegi el d a pale yellow solid identified as ethyl 5-

am No- darBngyN-Ret 8 chaiatd € (4.3g, 88% . 1B: Et hyl :

1- benzf/el - 55‘?2' - niwgghgﬁ?lag&i no) pyr azol e- 4- car boxyl-at e Sodi um hydri de (60%
di spersion in oil, 520ng, 13 was added p NNwi se to a suspension of
et hyl 5-ami no-1-benzyl pyrazolje- 44car boxyl at e 9rmmol ) in anhydrous
TH1= (30nl) at The m xt ur allowed to to roomtenperature and
stirred for r .26g, 9mmot) was added and
t he resul tant d\ee pur pl e suspensi on was stirr al- RT for 18hr. -1 M KH804
was added to q t he—r®act i oNAnd the>sol vent Naas renoved in vacua. The
resi due was di sqolved in ethyl etate and the sglution was washed with

0. 3M KHSO4, sat. CO8 and brigt, ~@dried over and concentrated in

vacuo_ The residue vas purified by flash chromatogrlaphy on silica gel
I !I L
2

(el uant 75% pet. ether/25% et hyl te) to yiel i-

benzyl - 5- (2' - ni trophenyl am no) pyr azol e- 4- car boxyl ate (2.5g, 76%. M [ M+H] +

366. 8 Di-fert-butyl dicarbonate {546mg, 2.5mmol) was added to an ice-cold solution of 2-
(aminomethyl)pyridine (260mg, 2.4mmof) and ftriethylamine (340pl, 2.4mmol) in
dichloromethane (10ml). The solution was stirred at RT for 2hr and the s’olVent was
‘removed in vacuo. The residue was dissolved in anhydrous THF (10ml) and cooled to
0°C. Sodium hydride (60% dispersion in oil, 200mg, 3mmol) was added, the mixture was
stirred for 30 minutes, and then iodomethane (186pl, 3mmol) was added. The resulting
suspension was stirred at RT for 18hr. The reaction was quenched with water and the
solvent was removed in vacuo. The residue was dissolved in ethyl acetate, washed with
brine, then dried over Na;SO,. The solvent was removed in vacuo and the residue was
purified by flash chromatography on silica gel (eluant 98% chloroform/2% methanol) to

give a yellow gum identified as fert-butyl N-methyl-N-(2-picolyl)carbamate (100mg, 19%).

Example 4
tert-Butyl 4-aminomethyl-3-chlorobenzoate :

. Oy OH 0 o\]< © 0\'< ° 0\l< |
e Cl Ci | Cl .,
Br HZN

4A: tert-Butyl 3-chloro-4-methylbenzoate
Thionyl chloride {11ml, 150mmol) was added to a suspension of 3-chioro-4-methyl-
benzoic acid (5.12g, 30mmol) in toluene (25ml) and the mixture was heated at reflux for
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IC Ethyl 5-(2'-am nophenyl am no) - 1-benzy[ pyrazol e-4-carboxyl ate Et hyl

1- benzyl -5-(2' - ni trophenyl am no) pyrazol e- 4- car boxyl at g Dederihr 2608MMDI ) was
di ssolved in ethyl acetate/ethanol (1:1, 100m ) and hydrogenated over 10%
Pd/ C catal(ﬁ for 70 mnutes. The m xture was fi It§ ﬁg {'2202 gh Celitee
filter %824 the filtrate was concentrated in vAE ve a white
solid i dent Ified as ethyl 5- (21 am nophenyl am no) -1

benzyl pyrazol e- 4- car boxyl at e 337.
1- Benzgfi- 4T&®sdm§/w%m%(%rfb\[a§qu'eﬂ fhe r %%d&%ﬁ%‘é&ﬂeﬂ M‘béwer@ne A sol ution

- of et hipleedtined, ttﬁmdi&@abaﬂmlaaanydm)s b0 4py Icadied & ¢°c anhsivyltak.e (1. 759,

5. 2muol cet 2-pro ol .(1:9, 40 t ed reflux for 3
days. %@"&5@149 #ﬁm\}@s ?Seﬁ?ﬂg%dpﬁﬁe Vﬁé‘ﬁ%""aﬂa"’{éﬁ gii?rglfg’ 3‘? Aeot roped with
t ol uen@nﬂ)oavagl addecaand hé sdiberddecie mreoveld @D Dke(eHE@IVAGEISCBER20287 2

of f -wh r fi 0 lica gel

(el uartthiaisint, TregpuiFiablidsnd il a0, 3t SRR AR e B | o ©

i denti c&ueeﬂa@ﬁanbemhtmedl_@ vactlroyld rgiye a pale yeltow gum identified as ferf-butyl

pyraz BroX-Alhbenba8 954; in-4(5H)-one (780ng, 52% . MS [M+H' 291.1 |
' R O

azo 0[5 4-b] [1, 5] benzodi azepi ne Li Al H4 (365ng,
10mm|) was added portionw se to a suspension of 1-benzyl-4, 10-

di hydrmwaﬁmmkfbrémm&ﬁwﬁiJ%Mnmal n-4(5H) -one (780nmy, 2.7mml) in
anhydrous THI'= at 0C over 10min. The resulti ng suspensi on was

heat edVﬁom@PPWmld@r(‘*J?gﬂr 24mppl Ang| 2.3vaza-bist2-wsthyipropiop @rature. A
furt hgﬁ 4:FIR1E>F)'\9é}e Oéddha AﬂoH& éo‘ﬂﬁu@ﬂ of 2tcPBIR) )3—ch\mﬁ§-4%€’éil%ﬂbe%2&até he4gi xture was

heat e | uxed . The m xture was cool ed 't iﬂ?@ anmoni a

sol ut |%‘—’|13'("!!ﬂ'¢ n %ﬁ@"é@!ﬁ?&d‘%ﬁ’%ﬁ\ﬁﬁ“@é"g\ﬂ'@rm'}@ﬁ? Wa%ﬁﬁet?‘h@t rﬁf"i?"thF stirred
at RT fr solvehtwas TBRovedsa Vddud and the pesidie Yas pasfiddity tiastechrématogrgphyCel i t e(r)

fsl): lt grqrggﬁﬁgfgql qu}?agtg Bgﬁ.ﬂ{gﬁﬁlb?rlé?% V\ﬁ:yl ace&?e% rI(t) rg;%%eadwhlpe so%\ |<Pen¥|t0 edga ve a white
4, 10- dleRypdiyppyioavaklyEs-dhidibhehzodtd (Bmpdtay epi ne (450mg, 60%) .

4C: tert-Butyl 4-aminomethyl-3-chlorobenzoate

Ethanot (100ml) was saturated with ammonia, then terf-butyl 4-bromomethyl-3-chloro-
benzoate (5.7g, 18.7mmol) was added and the mixture was sfirred at RT for 2hr. The
solvent was removed in vacuo and the residue was triturated with diethyl ether to give a
white solid identified as fert-butyl 4-aminomethyl-3-chlorobenzoate (4.1g, 91%).

Example 5
4-(tert-Butyloxycarbonylaminomethyl)-3-chlorobenzoic acid
0O OH
0 Cl
B 0 N

: 5A. Methyl 4-bromomethyl-3-chlorobenzoate
To a solution of methyl 3-chloro-4-methylbenzoate (5.0g, 27. 1mmol) in carbon

tetrachloride (50ml) were added N-bromosuccinimide (5.8g, 32.0mmol) and 2,2'-azo-
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M5 [MH -1]" 276.9 25 16 Decenber 2005 WO 031000692 PCTI GB02102872 Exarrpl e 2
1- Met hyl - 4, 10- di hydr opyrazol o(4, 5-c] pyrido(2, 3-b][1, /4 BeaaRldeos - -~N A OR
| OBt H 2A" Ethyl

1- net hy -nitro-2' -pyridyl am no) pyrazol e-4-carb di um hydri de
(60% dlgvﬁ’zol;éﬁ’gr% in oil, 600ny, 15mvl) was added por?{\ﬁgk\;\?\éz@é

suspensi on of ethyl 5- am' no-1 - met hyl pyrazol e- 4- car boxyl ate (1 69g, 10mol )
in anhydrous, THE (15ml) at- QC. The xture was Stir for at RT then
2- chl &fdzﬁetWWQWP’Pm&ﬁzﬁ £-Haygnel)y o ')d“(ﬁd‘%asjﬁ grﬁg“"tf ! ésul ting deep
red sufhgeBamwen tovesol tcﬁlfobmrt@dpahtuﬁ"rarfd%nde&hated i a6 O hwaéslcﬂlddﬁ t o quench
the reaction he sol v ved. in e e was

i <ol meked y TR ghromelogmty an oeHENSEPH Por ok ShU ardaelBRreh s krsos,
sat. NahéB ghvachnlilidentifiedrds @abigy SbrovpaBhY-Boitlorcberzente (:962084%0 vacuo. The
residue was purified by flash chromatography on silica gel (eluant 30%

pet. ether/70% ethyl acetate) to give ethyl
1- met h5B.-42tdrBButylaxaycarBbnyiaraihpinethvi)dy ¢hlorabenavicdacid ar boxyl ate (1. 95g, 67%.

VB [ Mo 4 siate sBtion I GrhtiRTR Ehafkf Oirolipwds LARRGRANTHbrSFRARS 72
3-chlorobenzoate from Example 5A (5.5g, 20.9mmol). The mixiure was stirred at room ‘
temperature for 1hr and then concentrated in vacuo. The residue was friturated with
diethyl ether and the resultant white crystals were filtered off and washed with more
diethyl ether. To a solution of this solid in water (100mi) were added solutions of di-tert-
butyl dicarbonate (5.0g, 23.0mmol} in dioxan (100ml) and sodium hydroxide (1.86g,
46.0mmol) in water (100ml). The mixture was stirred at room temperature for 18hr and

then concentrated in vacuo. The aqueous residue was acidified with citric acid and
extracted with chloroform/2-propanol. The organic layer was washed with water, dried
over MgSQ,, and concentrated in vacuo to give a white solid identified as 4-(ter-butyloxy-
carbonylaminomethyl)-3-chlorobenzoic acid (2.8g, 67%).

Example 6
4-(tert-Butyloxycarbonylaminomethyl)-3-nitrobenzoic acid

0 OH @) OH

. g
NS W

' 4-Bromomethyl-3-nEtrobenzoic acid (4.75g, 18.2mmol) was reacted foliowing the method
of Example 5B to give a yellow solid identified as 4-(fert-butyloxycarbonylaminomethyl)-3-
nitrobenzoic ac&d (2.6g, 49%).

Br
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2B: Ethyl 2-(3'-amno-2'-pyridylamno)-1-nethyl pyrazol e-4-car boxyt ate A

sol ution of ethyl 16 December 2005

- 1-nmethyl-2-(3"-nitro-21- pyddyl am no) pyrazol e- 4-car boxyl ate (1.95g,

- 6. 7ol yd Buesdspanol (100m ) was hydrogenated over 2/ 2aI yst for
3hr. The reaction mxture was filtered through Oellte(r) Tlllter agent ‘and

the filtrate was concentrated in vacuo to give a white solid identified as
et hyl 3 E}m no-21-pyridylam no)-l -nethyl- pyrazol e-4-carboxylate (1.5qg,
- 869 Egdniple ,
1- th h4-Cydnd-g-miithylbenzoicrasikb| o[ 4, 5- c] pyri do[ 2, 3-b] [ 1, 4] di azepi n-4(5H) -one A
- solution of ethyl o OH
2- (3" -am no-2'-py(dyl am Bd) - 1- met hyl pyrapl e- 4- car boxyl ate (1. 5q,

5.75mml ) in acetic acidf2-propanol (1:9,{50m) was heated at reflux for 3
days. The solvent wasg#emved in vacuo&me the resi due was azeotroped with
tol uene. The residue pur i fTed~by r stal lization from et hanol and
then flash chromatograpt ili ef~yant 95% chl or of or n1 4%

met hanol / 1% acetic acid) Ito give a white polid identified as

1- et hyl - 4, 10- di hydr opyr &bl of 4, 5-c] pyri dof§2, 3-b] [ 1, 4] di azepi n- 4(5H) - one
(560ny, 45%. 2D: | -Methyl -4, 10-di hydropyrazol og_ yrido [ 2, 3-b]

[ 7. 4] ez aphin aliAnemo paadhmbenzaainie (3 Oaidd T 5 (LQObR A sE°Co- a

Suspengjqep a%trdgieﬁ‘%tﬁlﬁéphﬁrelﬂas added dropw1se a 2 5M solutlon of n-butyl lithium
d|hydrop razol clpyri e %560ng, 2. 6ol )

in Fib 14 2mopot 3'5??&')“"%‘3‘@)@%(?%‘1 trBBﬁ%fﬁm*génd ’f"ﬁé PF&@%?‘W ¢idsuspensi on
- was he@r&ﬂ dibxidé Qsé)um far GG Tie mRAes ives Nowed a®lvesmtte Remand 35%

i xt ormastatic. W o Bt pnd he RS o8 Frrer oSl ! eehens 1111 er

through #eedd)t e(The hidcoas lHeewas aoidified dyf additioatot consentraledideitangt ed in vacuo

toglveavvhlt Li.d i entl
byt oy spctes it DB, E5ige): “FhelrtiBR s g bty 202, 1.
27 16 viahoegatere dri@DOEr WSR3/ 9aG66@nPadd EBGRLQ REgIR &Exhikpbaid entified

as 4-cyano-3-methylbenzoic acid (1.2g, 73%).

Example 8
4-Cyano-2-methylbenzoic acid

Br Oy OH
CN N

4-Bromo-3-methylbenzonitrile (2.0g, 10.2mmoel) was reacted following the method of
Example 7. The product was triturated with hexane to give a yellow solid identified as 4-
cyano-2-methyibenzoic acid (0.96g, 59%). '
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‘tert--Butyl N-methyl-N-(2-picolyl)carbamate N1 -, NHNHNo NHooo211
Di -tent-butyl dicarbonate (546ng, 2.5mm!) was addedi§ peantcs Q069! d
solution of 2- (am nonethyl)pyridine (260ny, 2.4mmol § and triethyl am ne
(3401, 4 in dichloronmethane (10m ) _ The sol ut) tirred at RT
for 2hra/§)n‘§}5ﬁ%2 solvent was renoved in vacuo. The r}églﬁ ﬁ%ﬁ%\?\%’g di ssolved in
anhydrous THE (10m ) and cooled to OC. Sodium hydride (60% di spersion in
oil, Zgogﬁi ﬁmml) was added, the mixture was stirred for 30 mnutes, and
then i fHane (186 t1, 3mmwl) was added. The resulting suspension was
st rr eqh(takt-Betylbxycattdnylamitmenetid)c2-flooroberszoipamid hed wit h wat er and t he

sol vent was' renoved in vacuo. cSl'he 6ﬁgi due di erd in ethyl acetate,
‘washed with brineBrthen dried Owef 254, y$0lvent was renoved in
vacua and the residue was purifipd by flash chrjormatography on silica gel
(el uant 98% chl or@t oyt 2% met hapgAS- gi ve azyel ldw gumidentified as
tert-butyl N net 199 . Exanple 4
terf-Butyl 4-am nohe . ,00 B 4A: tert-Butyl
3-chl oro- 4- net hyl benzoat e Thi onylJchloride (11 , 150mmvl) was added to a
suspensi on of 3-chl'oro-4-nethyl- benzoic acid (8.12g, 30mmol) in tol uene
(25mL) and the m xture was heated at reflux for 28 16 Decenber 2005 WO
031000642 PCT/ GB02/ 02872 2hr. The sol vent was reim)ved in vacuo and the
resi due was azeotroped with toluene

O, -OH O.. _OMe
F F
e .
I |
0 ﬁ : . 8r

9A. 2-Fluoro-4-methylbenzoic acid _ |
4-Bromo-3-fluorotoluene (8.33g, 44.07mmol) was reacted following the method of
Example 7 to give a white solid identified as 2-fluoro-4-methylbenzoic acid (4.89g, 72%).

yl - 3-chl okgbefnzoate O, !

9B. Methyl 2-fluoro-4-methylbenzoate

To a solution of 2-fluorc-4-methylbenzoic acid (6.04g, 39.18mmol) in toluene (80ml) was
added thionyl chloride (65ml, 89.11mmol). The mixture was heated at reflux for 2.5hr,
cooled and concentrated in vacuo. The residue was dissolved in dichloromethane

~ (50ml) and methanol (50mi) was added. The mixture was stirred at room temperature

for 2.5hr and then concentrated in vacuo. The residue was dissolved in dichloromethane
(100ml), washed with saturated sodium bicarbonate solution and brine, dried over
MgSO., and concentrated in vacuo to give a tan solid identified as methyt 2-fluoro-4-
methylbenzoate (5.07g, 77%). ‘

9C. Methyl 4-bromomethyi-2-fluorobenzoate

Methyl 2-fluoro-4-methylbenzoate (5.07g, 30.'16mmol) was reacted following the method
of Example of 5A. The pi'oduct was purified by flash chromatography on silica (eluant
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~three tinmes, then dissolved in anhydrous THE (40m ) and cooled to OC.
'L|th|umfert- but oxi de (2.4g, 30mvl) was added and tu s stirred
at RT for 3 days. Water (5nl) was added and the solt@ﬁ énm)%erﬁgcr%v\?ed in
vacuo. The residue was dissolved in ethyl acetate. The solution was washed
with 0. FKPRIEEH2 sat. NaHCO3 and brine, dried over REPEBI¥HRE concentrat ed
I n vacuo to give a pale yel I ow gum i dentified as tent but yl

3-chl oro- 4- met hyl benzoat e 799 . tert-

|
4- br onBf¥t ety actatel % petng %’ﬂ éo LR %@Gﬁt&rﬁﬁ‘l Pﬁﬂféhy %?m,meﬁ'ﬂh%ol ) and

2, 2" - agQorbherizdate .oy BoRppi onitrile) (394ny, 2. 4rrrm|) were added to a
solutlon of tort-butyl 3-chloro-4-nethylbenzoate (5.4g, 23,8mwvl) in

carbon tetrachloride (75ml) and the m xture was heated at reflux for 18hr.
The S0bIZ!eﬂtemltﬁﬁmuﬂﬁbnylﬂmuﬁthﬁMﬂhMbemicchwd was purified by flash

gi ve avgini dapdtefieiariirodE CBines VO 8 ISR ROMma aEr PP oo e

(5. 79, méBd. ofmampierﬂﬂ Bty broducamaaamﬁ@llsed;froml ctmatdeetze&eetoalwanol (100m)
t t -
P oot STt YR Lo PR

he mxture was stirred at RT for
2hr. TIi®d46g:88%knt was renoved in vacuo and the residue was triturated with
diethyl ether to give a white solid identified as tert-butyl

4- am nonet hyl - 3-chl or 6benzoate (4.1g, 91% . Exanple 5 4-(fert

But yl oxycar bonyl am nonet hyl ) - 3- chl orobenzoic acid G 5A. Mt hyl

4- br onpgRhLA I103 chl orobenzoate To a sol ution of nethyl

3-chl oro- 4 rret Ibenzoate 5 Og, 27.1mmol ) in carbon tetrachloride (50nil)
- were aélt!’-'é’él“N—3 (5 8g, 32.0Omol) and 2,21-azo 29 16 Decenber
2005 WO 03/ 000692 P /GB02/ 02872 bi s(2- et hyl pp IOHi trile) (0 442q,
2.70mmol ). The mixtyre was heated Bit reflux for “I8hr,

NH, CN CN

10A. 4-Bromo-2,6-dimethylbenzonitrile |

4-Bromo-2,6-dimethylaniline (4.49g, 22.4mmol) was taken up in water (25ml} and
concentrated hydrochloric acid (8.0mi) was added. The mixture was sonicated to form a
fine suspension and then cooled to 0°C. A solution of sodium nitrite (1.67g, 24.2mmol) in
water (5mf) was then added dropwise so as to maintain the temperature of the reaction
between 0-5°C. The mixture was stirred at 0-5°C for 30 minutes and then neutralised by
addition of solid sodium bicarbonate. The resulting solution was then added portionwise
to a solution of copper cyanide (2.42g, 27.0mmol) and potassium cyanide (3.65g,
56.1mmol) in water (25mi) at 70°C. The mixture was stirred at 70°C for 30 minutes,
allowed to cool and then extracted with toluene {2 times). The combined extracts were
washed with water and brine, dried over MgSO,, and concentrated in vacuo. The
residue was purified by flash chromatography on silica (eluant 5% ethyl acetate/ 95% pet.
ethér) to give an orange solid identified as 4-bromo~2,6-dimethylbenzonitrile (3.2g, 68%).

10B. 4-Cyano-3,5-dimethylbenzoic acid
4-Bromo-2,6-dimethylbenzonitrite (3.20g, 15.2mmol) was reacted following the method of
Example 7 to give a tan solid identified as 4-cyano-3,5-dimethylbenzoic acid (1.5g, 56%).
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- then allowed to cool to roomtenperature and concentrated in vacuo. The
residue was purified by flash chromatography on sil el.ua et. ether
-3 5% et hyI acetate/ 95% pet. ether) to give an oil f@%{e{rfbergé%sg met hyI
4- br ono - chl or obenzoate (5.96g, 84% . 5B.

4-(fert n&u‘?&?% car bonyl am nonet hyl ) - 3- chl or obenzoi FPEUCR2IBE sat urat ed
solution of ammonia in ethanol (1 70m ) was added net hyl 4-brononethyl -
3-chl orobenzoate from Exanpl e 5A (5.5g, 20.9muvl). The m xture was stirred
. at room tenperature for 1 hr and then concentrated in vacuo. The residue
“was triturated with diethyl ether and the resultant white crystals were
filtered off nd washed with nore diethyl ether. To a solution of this
solid 'Q%?é (1Q0m ) were added solutions of di-tent butyl dicarbonate
(5. 0g, 4-ﬂ[étl@lﬂMN¥2-imthﬁ%3\4@£9tbaﬁy)drcah§-bsummmdl‘-mx-ﬂde (1.869, 46.0mmol)
i n wat u,ﬁﬂy}@? tenperature for 18hr and
t hen %cré%&“yteé l(?';‘nr']l‘j‘ava th c}ﬁ%ﬂa{']irgﬁeﬁlaﬁ%ﬂﬁas acidified wwth citric
acid and extraced with chI orof or mf 2- propanol . The organic |ayer was
‘washed V\n/f'h_b\at drfied over MgSO4i and concentrﬁ@@ in vacuo to give a
white idi ent ,\_.%as 4-(tert butyl oxy- '

car bonyl §m n - 8- chl orobenzoic acid (2.8 . Exanmple 6
4-(tert-Bu onycarbonyl am nonet hyl ) - 3- r obefnzoi cjacid O OH OOH NC2 NC2 H
4- Br ononet hyl - 3 ni t robenzoi ¢ acid™( 4. 739, | Y was reacted foll ow ng
the nethod of le 5B to give a ye ididentified as 4-(tort
but yl oxycar bobyl &mi npmet.®i ) - 3- nitrobe cid (2. 6g 49% . 30 1 6
Decenber 2005 WO 00W692 PCT/ GB02102872 Exarmple 7 .

O/KO ° l IBOC
o8 -
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4- Cyano- 3- et hyt benzoic acid Br CN CN To a sol ution of

4- br onp- 2- et hyl benzonitrile (2. 0y, 10.2mmol) in TH Q0m 8C under
a nitrogen atnosphere was added dropw se a 2.5M sol Elé éﬁce&geﬁaé?i lithium
(4.48nml, 11.2mol). The m xture was stirred at -78C for 1 hr and then'
poured HRBOM2 d carbon di oxide (5g) in THE (50nL) PCHABMBRur e was
allowed to warmto room tenperature. Water was added (200nl) and the

m xture was extracted with diethyl ether (3 tines). The aqueous | ayer was
acidified by addition of concentraged/ HCl and extracted with chloroform (3

~times). The conbl ned chl orof orm exNre¢ts were washed w th water, dried

over MgSO4, Yoncentrated i 0 give a white solid |dent| fied as.
4- cyano- 3- ne benzoic acid ; Exanpl e 8
4- Cyano- Renzoi c acid ¥4- Br ono- 3- net hyl benzonitrile (2.0g,

10 2 ks reacted foll owi ng™the rret hod of Exanple 7. The product was
i \ identified as 4-

1 6 Decenber 2005 WO 03/000692

PCT/ GB02/ 02872 Exanple 9 4- (tert Butyi rbonyl am nonet hyl ) - 2

fl uorobenzoic acid Br -

H S
NH,
H O
N
G\N
0 .
H
N N

11A: 1-{N-Benzyloxycarbonyl-L-prolyl)-4-{tert-butyloxycarbonyl)perhydro-1,4-
diazepine '

HOB! (3.04g, 20mmol), WSCD (5.3g, 26mmol) and N-benzyloxycarbonyl-L-proline (4.7g,
18.8mmol) were added to a solution of terf-butyl homopiperazine-1-carboxylate (3.8g,
18;8mmol) and triethylamine (5.4mi, 37.6mmol} in dichloromethane (100ml) at 0°C. The
resulting solution was stirred at RT for 18hr.  The solvent was removed in vacuo and the
residue was dissolved in ethyl acetate. The solution was washed with sat. NaHCO; and
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O,0HO, ,0w 9A. 2-Fluoro-4-nethyl benzoic acid 4-Brono-3-fl uorotol uene
(8.33g, 44.07mmol ) was reacted follow ng the nethod Ex to give a
white solid identified as 2-fl uoro-4-nmethyl benzoic ag Qe?eﬁﬂa%gg&)sk% 9B.

Met hyl 2-fl uoro4-met hyl benzoate To a solution of 2-fluoro-4-nethyl benzoic
aci d (6ydsthiooesd2 9 8mmol ) in toluene (80nl) was addegcilisoiskr2chl ori de
(65mL, 89.11 mol ). The m xture was heated at reflux for 2.5hr, cooled and
concentrated in vacuo. The residue was dissolved in dichloronethane (50ml)

a”d ”E@@%“aﬁeﬁigmdmma%@% ERGerfiatsh W Faclo §ivé arp%sé yliow §@n t emper at ur e

_ en concentrated in vacuo. rési due was dissolved in
d| ch| oidentifiethanas  (130henavioxyrashnay- HAPTPIW)’é’é‘Fﬁb!iW@HYC@B@M}PPBWﬁ’&T%%nat e sol ution
and brégggngr(gq:éi@y%; MyS™4, and concentrated in vacuo to give a tan solid
i dent i as methyl 2-fluoro-4- nethyl benzoate (5.07g, 77% . 9C. Met hyl
4- br ononet hyl - 2-f| uor obenzoate Met hyl 2-fl uoro-4-net hyl benzoate (5:07g,
30. 16MHH: 1- mﬁsen&gazy@ebé.@i Lavibprolyl)s(terebingibxyairbénydppiiydaf-1,8A.  The product
was purlfied by flash chronmatography on silica (eluant 32 16 Decenber 2005
WO 03/ ¢i8ze¥> PCT/ GBO2102872 20% et hyl acetate/ 80%pet. ether) to give an
oi | i defdsédrd regente{813dg, 4t6Bnamalyretahydddad ol aosahhi@nzdaﬂe(N(b@n%. 80% . 9D.

j grg%%%h%ypéxpﬁd(%?@ @6@%@% m%'g&fl ﬁ%ﬁg? ‘g}é%&gr eacte ?o: | owi ng the

met hodtofindc2adrpl) endBired BEQQSE dat bt them@5°€ éarriPhn altie spbgnfwasitemp®dan/ pet . et her
to giv | o
9 ﬁ vael efn% thd Pé§%g%§tﬁé ﬁ\@r%&; B* ﬁ%h)ac'ﬁron}altol?raph% on silica ge! (eluant 98%

4-(ten yl oxycar nomne orobenzoi ¢  aci d €2 469, 389 .
Exanpl| ehiatoforraf26y ametizngl) di teet i@*{ebef1z(bﬁ'Q9"é)é?’ﬂcafh°"Y*'L'thIOPTO'Y')"" tert-

butyloxycarbonyl)perhydro-1,4-diazepine (8.49, 67%).

MS [M+H]" 447.3

11C: 1-(N-Benzyloxycarbonyl-L-thioprolyl)-4-methyl perhydro-1,4-diazepine

A solution of 1-(N-benzyloxycarbonyt-L-thioprolyl)-4-(tert-butyloxycarbonyi)perhydro-1,4-
diazepine (8.4g, 18.1mmol) in 4N HCl/dioxan (20ml) was stirred at RT for 35min. The
solvent was removed in vacuo and the residue was azeotroped with toluene. The
resulting gum was dissolved in acetic acid/methanol (1:9, 100ml) and stirred at 0°C.
Formaldehyde (20% solution, 8.4ml, 56mmol) was added, the solution was stirred for
20min, then sodium cyanoborohydride (2.35g, 37mmol) was added and the solution was
stirred at RT for 18hr. The solvent was removed in vacuo and the residue was purified
by flash chromatography on silica gel (eluant 96% chloroform/3% methanol/1%
tricthylamine) to give a colourless gum identified as (6.56g, 97%).

MS [M+H]" 362.2

_ 11D: 4-Methyl-1-L-thioprolylperhydro-1,4-diazepine
1-(N-Benzyloxycarbonyl-L-thioprolyl)-4-methylperhydro-1,4-diazepine (3g, 8.3mmol) was
dissolved in ice-cold 30% HBr/acetic acid {20ml). ~ The resulting brown solution was
stired at RT for 3hr, the solvent was removed in vacuo and the residue was azeotroped
With toluene. Sat. NaHCO; (100ml) was added until the solution showed a pH>8. The
solution was washed with diethyl ether (2 x 40ml) then evaporated in vacuo and
azeotroped with toluene. The resulting solid was extracted with hot chloroform (3 x
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.Br NH2 CN CN | QA. 4-Bronp-2, 6-di net hyl benxonitrile
4- Bronp- 2, 6-di methyl aniline (4.49g, 22.4mol) was ta up.in er (25ml)
and concentrated hydrochloric acid (8.01) was addeﬁgﬁfﬁ%‘l’rﬁr%we was
sonicated to forma fine suspension and then cooled to OC. A solution of
sodi um gigtoziebogeA 1. 679, 24.2mmol) in water (5nl) waspetepoadsied dropw se so
as to maintain the tenperature of the reaction between 0-5C. The m xture
was stirred at 0-5C for 30 mnutes and then neutralised by addition of

solid. )uﬁﬂcpﬂhﬁasropﬁﬁ‘la\k@s rem?ecf ‘f‘?}s\!‘Hc&d ﬂ:gylél@'é‘bf'oﬂrﬂ Qﬁl?fﬁldbhlﬁiﬁd added portionw se

to a so tlon of cop ani . Omol )" and pot assi um cyani de

- (3. 65gnethyel- Iﬂﬂﬁﬁrglylmﬁhmﬁﬂ-d@me)ﬁ 5?9 %c@ The m xture was stirred at 70C
for 30 mnutes, allowed to cool and then extracted with toluene (2 tines).
The conbi ne&agé%r acts were washed with water and brine, dried over MgSH4,
and coMedMt in vacuo. The residue was purified by flash

chromat ogr aphy on silica (eI uant 5% ethyl acetate/ 95%pet. ether) to give

Tor. 4 1A8cyRes SR b el 2 e LR B SR Lo onitr i o
( 3. 20gThidriy! 2nionixle) (Ovral, Bdaenaiidwio blidedi taga tsuspemsiph ol dofyana=2-metive 7 t_oo give a
L S90S i B S TBRO RS0t o) ok 5% 33 1
4- MVet h§amin,-tied- qoRledde ﬁyﬂandcgrzsestraie%mt\fé@mahm@s@ueswa%a?@awoneémtbl n- 4- on- 1-
y[ car hgpmuhd mlf AEKbea RUEAkmdiidnd (rRP5AY Yiddah RYssRenbioft ofiRaZeRi ne 0

tetrahydro-1,5-benzodiazepin-2-one  {324mg, 2.0mmol) and triethylamine (280p,

2.0mmol) in dichloromethane (3ml). The mixture was stirred overnight at RT then

concentrated in vacuo. The residue was partitioned between dichloromethane and 0.3M

KHSO,. The organic phase was washed with sat. NaHCO; and brine, dried over Na;SO4

and concentrated in vacuo to give a red solid identified as 1-{4-cyano-3-methylbenzoyl)-

2,3,4,5-tetrahydro-1,5-benzodiazepin-4-one {(600mg, 98%).

11F:  1-(4-Aminomethyl-3-methylbenzoyl)-2,3,4,5-tetrahydro-1 ,5-benzdd iazepin-4-
one
Sodium borohydride (734mg, 19.3mmol) was added portionwise fo an ice-cold
suspension of 1-{4-cyano-3-methytbenzoyi)-2,3,4,5-tetrahydro-1,5-benzodiazepin-4-one
(590mg, 1.93mmol) and CoCl,.6H,0 (920mg, 3.86mmol) in methanol (10ml).  The
mixture was stirred at RT for 1hr, then quenched with 1M HCl and concentrated in vacuo.
The aqueous residue was diluted with 1M HCI (50ml) and filtered through Celite® filter
agent. The filtrate was washed with diethyl ether (2 x 50ml) then basified with 4M NaOH
and extracted with chloroform (3 x 50mil). The combined 'organic phases were dried over
| Na,SO, and concentrated in vacuo to give a pale yellow solid identified as 1-(4-
aminomethyl-3-methylbenzoyl)-2,3,4,5-tetrahydro-1,5-benzodiazepin-4-one (300mg,
50%).

.1 1G: 4-Methyl-1-(N-{2-methyl-4-(2,3,4,5-tetrahydro-1,5-benzodiazepin-4-on-1-

ylcarbonyl)benzylcarbamoyl)-L-thioprolyl)perhydro-1 JA-diazepine

1,1-Carbonyldiimidazole (18mg, 0.11mmol) was added to a solution of 1-(4-aminormethyl-

3-methylbenzoyl)-2,3,4,5-tetrahydro-1,5-benzodiazepin-4-one (31mg, 0.1mmotl) and DIEA

(54pl, 0.3mmol) in DMF (2mi) under nitrogen gas and the solution was sfirred at RT for
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NH2 11A: 1-(N-Benzyl oxycarbonyl-L-prolyl)-4-(tert

but yl oxycar bonyi ) per hydro- 1, 4- di azepi ne HOBt (3. 04g % WIS 20%scD (5. 3g,

26mmol ) and N-benzyl oxycarbonyl -L-proline (4.7g, 18.8mpl) were added to a

sol ut i ogodscbmwi - but yl honopi per azi ne- 1- car boxyl at e ¢81/8g02/0248. 8rmol ) and

triethylamne (5.4nml, 37.6nmmol) in dichloronmethane (100m ) at OC. The

resulting solution was stirred at RT for 18hr. The solvent was renoved in

vacuo @pd AQ@IUM{R&M@H@Ihﬂ@ﬂ.—ﬁb&@IXIQ& C}Hrb-ﬁ 4Q115Bé5m@(¢22ﬁﬁ 0.1holSRigut i on was

- washed wth sat. NaHCO3 Decenber 2005 WO 03/ 000692 PCTI GB02/ 02872
bri ne, DA Gl R 3pmeb i QIR é?m‘)ﬂ‘f?ﬁtaéd%{‘rﬁﬂ‘dé'?ﬁ"ﬁ?@ﬁ?ﬁ westlired al REI5 188 gi ve a pal e

>1/el :\E‘l’)\brﬁfémlntrbgﬁfﬁ Sf ' ﬁﬁia s'b?vent mlfas removed in vacuo and the residue was purified by g L4
di gzepqlquéy O?(o)j/]gfaorgi%)ﬂ% on 1 §|Eu% gf} fqlu(a er557° c oroé)}'/mlagf Ongllwgr%ﬁfl) ydro- )
Benzy| gumgiambenitb -dive Ai @ﬁfeolsoﬁh)ldéntfécerats buieiybryre ety @sidsdr o- 1, 4-

gl ?ﬁg%ﬁﬁrg\ﬁ;;g%oa@%%?@{géﬂ &%ﬂ@bﬂz&égggm&yb!@ﬁuopmqy% er“n)(()drg- sol ution of

but y| oxy-clinzbmme/{1¥mgr 302 o- 1, 4- di azepi ne (12g, 28mmol) in toluene (200nl)
and stirred at 90C for 1 hr then 85C for 18hr. The sol vent was renoved

MS [M+H]" 563.2
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in vacuo and the residue was purified by flash chronmat ography on silica gel
(eluant 98% chl oroform 2% et hanol) to give

1- (N- benzyl oxycar bonyl - L-t hi oprol yl ) - 4-(tent 16 December 2005

but yl oxycar bonyl ) per hydro- 1, 4-di azepi ne (8.4g, 67%. M5 [MtH =~ 447.3 11C.
1- ( N- Bemyi3@gose2ar bonyl - L- t hi oprol yl ) - 4- met hyl per hydr BE¥/GR®Aoe87azepi ne A

sol ution of 1-(N-benzyl oxycarbonyl-L-thioprolyl)-4-(tent

but yl oxycar bonyl ) per hydro-1, 4- di azepine (8.4g, 18.1mol) in 4N HCl/di oxan
(20mL) exmmapleti2rred at RT for 35m n. The sol vent was renoved in vacua and

the regi z f i 0J. |n fn.nas di ssol ved
in ace%r@é{@%’ﬁf; F{,&lﬁ%ﬁ%ﬁﬁf-ﬁge&fl?ﬂéﬁu@ Ry '-“z’[OFolI %ﬁ Ego SPIEIl dehyde (20%
sol ut i S4yjcathotyilbergiranbhinoyirb-thidpeadylipettydue] didiazapinas st i rred for 20min,
t hen sodi um cyanobor ohydride (2.35g, 37nmml) was added and the sol ution was
stirred at RT for 18hr. The sol vent was kenoved in vacuo and the residue
was purified by fil ash chronmat ograph onNsi-Ni ca gel (eluant 96%

chl or of orm 3% nmet hgnol / 1% triethyla t{d gi ve a colourless gum
identified as 97% _ M5 [ Medy+ 36 1113: 4-Methyl -1 -L-thi

opr ol yi per i azep ine
Benzyl ox -thioprolyl) er hydro-1, 4-di azepi ne (3g,

lved in ice-cold 30§ HBr/acetic acid (20mL). The
resul ti ng~bwr6wnNsol ution was stirredzal RiJor 3hr, the solvent was
removed in vacubl and the residue wa¥ azef Jed with toluene. Sat. NaHCO3
(100m ) was added until the solution shoWed g pH>8. The sol ution was
washed with diethyl ether (2 K 40nl) then &vapdidted in vacuo and
azeotroped with toluene. The resulting solid way extracted with hot

- chloroform (3 x 36 16 Decenber 2005 WO 03/ 000694 PCT/ GB02/ 02872 100m ) and

the solvent was renoved in vacuo to yield a bro gumidentified as 4-
met hyl -1-t _-thioprolyi perhydro-1, 4-di azepi ne (1.|72g, 91%. M {M+H + 228.1

\N | \
H ‘*IN q NN
) - N-§J
N N
0 0 :
e

12A: 5-{4-Cyano-3-methylbenzoyl)-1-methyl-4,10-dihydropyrazolo[5,4-b][1,5]-
- benzodiazepine

Thionyi chloride (1.8ml, 27mmol} was added to a suspension of 4-cyano-3-methylbenzoic
acid {1.29g, 8.0mmol) in toluene (25mi) and the mixture was heated at refiux for 2hr, then
cooled to RT and concentrated in vacuo.- The residue was azeotroped with toluene then
dissolved in dichloromethane (10ml) and added to a suspension of 1-methyl-4,10-
dihydropyrazolof5,4-b][1,5]benzodiazepine (1.6g, 8mmol} and triéthylamine (1.4mi,
10mmol) in dichloromethane (15ml). The mixture was stirred overnight at RT then
concentrated in vacuo. The residue was partitioned between chloroform and 0.3M
KHSO,. The aqueous phase was extracted with chloroform/2-propanol {(80:20). The
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~11E: 1-(4-Cyano- 3-net hyl benzoyl ) -2, 3, 4, 5-tetrahydro-|, 5- benzodi azepi n- 4-one
Thi onyl chloride (0.4nl, 6.0mol) was added to a suspenS| on of

4- cyano- 3- et hyl - benzoic acid (322ng, 2. Omol) in t%HesELE28 ) and the
m xture was heated at reflux for 90mn, then cooled to RT and concentrated
I N vacugyo ddgesd£Si due was azeotr oped with t ol uene t pervggosReizved in

di cht oronet hane (5nl) and added to a suspension of 2, 3,4, 5-

tetrahydro- 1, 5- benzodi azepi n-2-one (324nyg, 2.Omvol) and triethyl am ne

(280} i b.aeoQé{ngf%.a phdedveRivisREERPRR NaHD,-and BAndligiédbRr WRsSG L 1 1T ed

over ni ght at hen concentrated in vacuo. The residue was artltloned

' bet weeANGIERISEUFAAMI AGHE: alle esidua was Butified byfiash phramatoorsrhyen i@ washed wi t h

sat . N@éic@éaﬁf‘%%vhloﬂﬁomﬁb% %ﬂﬁﬁ@ll td\g?es%aieawbvcemaa\émé@ds Bq4vacuo to give

ared Solid |deﬂt|f il (g @'ﬁégybgg 2/ % 4

> 5 4, ety s B bRz I GG edgpne, (pdo,

1-(4- ABT%Pmet hyl - 3- met hyl benzoyl ) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzodi azepi n- 4-

one Sodi um borohydride (734ny, 19. Smml) was added portionw se to an

i ce-cold suspension of

1- ( 4- cy2iBro5-@-Aeinoyietoh3-oythylergou)--methyl ditPdlihydioBrarelnl 543 S n- 4- one

(590rrgb ﬁlz %?HPBI‘; and CoCl 2. 6H20 (920ng, 3.86mmol) in nethanol (10m ). The
S

mi Xt ur e wes rred at RT for 1 hr, then quenched with 1 M HCl and
concenBoditre dotohydrge (6279, wéqul)@@agdwsﬁoa@wm@ i iU SUEPERsionV HCI  (501m)

and 11 bf £ :ﬁ-glahlz" @%&@lb@ﬁidybq(rﬁéthﬁ sl o8finyaRAfiBioT AT bbbtz vashed wi th

di et hy basi f extracted with

chl or ofletag B35mgl) 1Y CoflabH fy 575!"&%” E‘EBﬁa@é@’Wkr ér hgrmidd€ver Na2so4
and CORge Bkt ART Fbr\flﬁﬁllﬁ’ent cﬁheﬁbh@.@ AthPRU @(l-bS@ﬂaﬂWo&ﬁHehﬁatbﬂiﬁﬂmd‘ubed as 1-(4-

| ?énogggmtehg%@ﬂs rfﬁagél; i}giéﬂwtﬁ ﬂ%ﬂ I€H§O4 (%mi?Qde fr Itere%] throu ”ééi‘ijeﬁﬁ&p I n-4-one

b( N- ( Fa@@% hythe fhitrbié. v%s%a@hé@?ﬂh&i‘éﬂ@l ﬁthlér (Eutwmqmrmmemwm gMNaoHy | car bonyl )
enzyl car ba -L ro er hydr o-

LY o SRR TR Eoio o 5 M CPraAr A B3see® SREEANE,NESON A on of

1- (4- agdnevtritdly I vauoab ye bamsto Yiown2sdlid 4ddntifieet asIBy(draminoinebyb8nzod i azepi

bk AR Ak o )

12C: 4-Methyl «1-(N-(2-methyl-4-(1-methyi-4, 10-d|hydropyrazo!o{5 4-b)[1,5}-
benzodiazepin-5-ylcarbonyl)benzylcarbamoyl)-L-thioprolyl)perhydro-1,4-diazepine
1,1"-Carbonyldiimidazole (267mg, 1.65mmof) was added to a solution of 5-{(4-
aminomethyl-3-methylbenzoyl)-1-methyl-4,10-dihydropyrazolo[5,4-b]{1,5]benzodiazepine
(520mg, 1.5mmol) and DIEA (276, 1.5mmol) in DMF (10ml} under nitrogen gas and the
solution was stirred at RT for thr. A solution of 4-methyi-1-L-thioprolylperhydro-1,4-
diazepine {374mg, 1.65mmoal) and DIEA (276, 1.5mmol) in DMF (10ml) was added and
the resuiting solution was stirred at RT for 18hr under nitrogen gas. The solvent was
removed in vacuo and the residue was purified by flash chromatography on silica gel
{eluant 96% chloroform/3% methanol/1% friethylamine then 92% chloroform/6%
methanol/2% triethylamine) to yield a cream-coloured solid idenfified as 4-methyl-1-(N-(2-
methyl-4-(1-methyl-4,10-dihydropyrazolo[5,4-b]{1,5]benzodiazepin-5-ylcarbonyl)benzyl-

- carbamoyt)-L-thioprolyl)perhydro-1,4-diazepine (568mg, 63%).

NMR (270MHz, CDCly) 3 1.91-2.77 (18H,m), 3.33-3.43 (2H,m), 3.62-3.64 (1H,m), 3.73
" (3H,5), 3.75-3.95 (3H,m), 4.11-4.29 (2H,m), 4.55-4.57 (1H,m), 5.05-5.06 (1H,m), 5.85-
5.91 (1H,m), 6.65-6.77 (3H,m}), 6.94-6.98 (4H,m), 7.21-7.24 (1H,m) ppm.
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4-met hyl -1 -L-t hi oprol yl perhydro-1, 4-di azepi-ne (22.7 (c).Imml) and DI EA
(540, O.3nmmol) in DVWF (2ml) was added and the sol ut in]%rpﬁﬁglbﬂimqsed at RT
for 18hr under nitrogen gas. The solvent was renoved in vacuo and the
resi duewpgopigsd f1 ed by flash chromat ography on sil peacgelozée! uant 97% -
chl orof orm 2% net hanol /1% triethylamne) to give a white solid identified
as 4-nethyl-1-(N(2-methyl-4-(2, 3, 4, 5- _
tetrahydro-1, 5- benzodi azepi n- 4- on- 1- yl car bonyl ) benzyl car banoyl ) - L-t'hi oproly
| ) perhydro- 1, 4-di azepine (17ng, 30% . M5 jMtH + 563.2 38 16 Decenber 2005
- WO 03/98dWsHI 6097 cB02/ 02872 Exanpl e 12 4- Met hyl

-1-(N-(2-methyl -4-(1-net hyl -4,10-d i hydropyrazol o[ 5, 4-b]

[ 1, 5] benzodi azepi n- 5-yi carbonyl)

benzyl car banoyl ) - L-t hi oprol yl ) perhydro-1|, 4-di azepine NNN N_N I -- rN NH2
12A:  Example 13

5-(4- 0- 3- enzo -1- - - di olo[5,4-b][1.,5]-
benzo%l'g'g)é'ﬂf’wgﬁ #w&#'f'%ﬁypc%%érgift&r@t{:ﬁ'gﬂé{‘,irgﬂ%mg%ﬁsg\%gﬁéaded to a suspension
of 4- clymnzodidzepinhyldadrmmyleenzgicabamoypOghioprofilipetiydianl dol uene (25ml) and the
m xturg ieab@de at reflux for 2hr, then cooled to RT and concentrated

i n vacuo. € residue was azeotroped with toluene then dissolved in

di chl oronet hane (10mM) a\nd added to a suspension of 1-nethyl-4, 10- _

di hydropyrazol o[ 5, 4- b] [ 1y5],benzodi azepi ne (1.6g, 8mml) and triethyl am ne
(1.4rl, 10mml) in gic |O| nmet hane (15ml). The m xture was stirred

overni ght at RT fhe

N
o |
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N\H/Q
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H

N\H/N
/
S v AN
lodomethane (13.9mg, 6.1, 0.098mmol) was added to a solution of 4-methyl-1-(N-(2-

methyl-4-(1-methyl-4,1 0-dihydropyrazolo[5,4-b][1 ,5]benzodiazepin-5-ylcarbonyt)benzyl-
carbamoyl)-L-thioprolyl)perhydro-1,4-diazepine (30mg, 0.049mmot) in THF (10mi) and
the mixture was stirred at RT for 4hr. The resuiting solid was collected and dissclved in
water (5ml). The solution was washed with ethyl acetate (2 x 10ml) and lyophilized to
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concentrated in vacuo. The residue was partitioned between chl orof orm and
0.3M KHSO™4. The aqueous phase was extracted with cglggéofonm 2- &Tgpanol
(80:20). The 39 16 Decemnber 2005 WO 03/ 000692 PCTI ined
organi ¢ phases were washed with sat. NaHCO3 and brine, dried over Na2SO4
and cong@®ih@eed | n vacuo. The residue was purified byr/éb@spsrehr omat ogr aphy:
on silica gel (eluant 95%hl orof orm 5% net hanol) to give a pale yellow
solid identified as 5-(4-

| hyd, hyhe 4 5] benzodi
| Ic%gno é,%lfneg nZéEMJJ) zdenﬂﬁdA%snoﬁét-tQﬂrﬁétﬂW W%th;?tggﬁjém?h[ng hl/l enzo i azep

(4
O di hydh)@mpﬂ@i‘éiﬂé-ﬁﬂ’ uﬁlﬂepaodarep"bémgwwgar With-bor ohydr i de (1 27g
33.5 e 1 4 RRkbliniWiciRle (2@ 78.6%).col d suspensi on  of
5-(4 %‘gn éﬁﬁ%t hyl benzoy‘?) 1- net trgylrﬁI 10- Zil hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi
azepine (1.15g, 3.35mmol) and CoCl 2. 6H20 (1.59g, 6.7mmol) in methanol
(35m )msfieems.sture was stirred at RT for 1hr, then quenched with 1 M
KHSO4 and concentrated in vacuo. The aqueous residue was diluted with I M
KHSO4 (40nil) and filtered through Celite(r) filter agent. The filtrate was
washed vvith di ethyl ether (2 x 50nml) then basified with 2M NaOH and
extrarc# chloroform The organi c phase was dried over Na2SO4 and

cancentral ed |n vacua to give a pale brown solid identified as

5- ( 4- dhMethyb14\2-Bethyl-4-(5,6,7,8-tetrahydrothienof3,2-b]azepin-4-ylcarbonyl)-

met hyl Lo Elehi% | P flaepeesg®! of 5, 4-b] [ 1, 5] benzodi azepi ne
(745 ﬂﬁgﬂ%&%gﬁ A)E"ﬁy &er{%’d 3

(2- et hyl -4-( 1- met hyl -
n- 5- ylcarbo A, ) b ( )-L-,hloprolyl)perhydro 1, 4- dIaZQp i ne

‘ -4, 10-di hydropyrazol o[ 5, 4-b] [ 1, 5] benzo
-d i azeprge . 1.5mmol) in DVF (10m ) under

ni trogen gas jand the i : ed at R-for 1 hr. A solution of
4- et hyl - | R -1, 4 ineN(37 ng, 1.65mmol) and DI EA
(2761, W \[r
0 NmN--—-
S

| 1,1-Carbonyldiimidazole (20mg, 0.12mmol) was added to a solution of 4-(4_4—aminomethyl-
'3-methylbenzoyl)—5,6,7,8-tetrahydrothieno[3,2-b]azepine. (36mg, 0.1mmol) and DIEA
(50p, 0.3mmol} in DMF (10ml) under nitrogen gas and the solution was stirred at RT for
1hr. A solution of 4-methyl-1-L-thioprolylperhydro-1,4-diazepine (34mg, 0.15mmol) and
DIEA {50y, 0.3mmol) in DMF (10ml) was added and the resulting solution was stirred at
RT for 18hr under nitrogen gas. The solvent was removed in vacuo and the residue was
purified by flash chromatography on silica gel (eluant 96% chloroform/3% methanol/1%
triethylamine) and then by semi-preparative HPLC {Vydac Cis column; 30% — 80%
0.1%TFA/acetonitrile in 0.1%TFA/water over 40min at 6ml/min).  Product-containing
fractions were pooled and lyophilized to give a white s_.oiid identified as 4-methyl-1-(N-(2-
methyl-4-(5,6,7,8-tetrahydrothieno[3,2-bJazepin-4-ylcarbonyl)benzylcarbamoyl)-L-
-thioprolyl)perhydro-1,4-diazepine frifluoroacetate (17mg, 25%)._

NMR (270 MHz, CD;OD) & 1.79-2.32 (10H,m), 2.71-2.99 (5H,m), 3.40-3.91 (10H,m),
426453 (3H,m), 4.86-5.10 (2H,m), 6.27-6.28 (1H,m), 6.79-6.81 (1Hm), 7.13-7.41
(3H,m) ppm. | |
| )



the resulting solution was stirred at RT for 18hr under nitrogen gas. The
sol vent was renoved in vacuo and the residue was purébi ed bg é¢ sh
chromat ography on silica gel (eluant 96% chl or of or m BYEFRRYFRA 1%
triethylamne then 92% chl orof orml 6% mnethanol/2%triethylamne) to yield a
cr eam cWoow30ends2sol i d i dentified as 4-nmethyl -1 -(N-(2-PCI/GB02/02872

nmet hyl - 4- (1- net hyl - 4, 10- di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi n-5-yl car bon
yl ) benzyl - carbanoyl ) -L-thi oprol yl)perhydro-1, 4-di azepi ne (568nmg, 63% . NWR
(270MHz, CDCI3) 6 1.91-2.77 (18H m, 3.33-3.43 (2H,m, 3.62-3.64 (1H m,

. 3.73 5'&%@/'5%, %35-3. 95 (3H, M, 4.11-4.29 (2H,n), 4.55-4.57 (1H m,

5. 05-5° T }|—',r5 ; 5.85- 5.91 (1 HmM, 6.65-6.77 (3H, ), 6.94-6.98 (4H m,
7.21-7.24 (1 Hnm ppm 40 16 Decenber 2005 WO 03/000692 MS [ M+H]' 600. 7
PCT/ GB02/ 02872 Exanpl e 13 ‘
4,4-Di met hyl -1 -(N--(2-nethyl -4-(1-nethyl -4, 10-di hydropyrazol o[ 5,4 -Db][1, 5] -
benzodExarg¢ t% 5- yl car bonyl ) benzy[ car banoyl ) - L-t hi oprol yl ) perhydro -1, 4-

i 22 5L il .0 bl 2Y5 by sLORTRIINERfS i By 09BTo! ) v

added solution nmet hyl - '

et hy | benzylexyrattioyyi)4-ArolyhPeRRITOHy ARG, 4. b] |

1, 5] benzodi azgpi n- 5-yl car bon enzyl ,

car banoy i , 0.049mmol ) in THE
(10m ) /ang he resulting solid was
col | ected , fon was washed wth ethyl
acetate (2 xj10m) er 2005 WO 03/000692

PCTI GBBO210g87

4, 4-di net hyl -1 OH

15A: 4-(4-Carboxy-3-methylbenzoyl)-5,6,7,8-tetrahydrothienof3,2-b]azepine

A suspension of 4-(4-cyano-3-methylbenzoyl)-5,6,7,8-tetrahydrothieno[3,2-blazepine (1g.
3.3mmol) in conc. sulphuric acidfiwater (1:1, 30ml} was heated at reflux for Shr.  The
resulting solution was cooled to RT, diluted with water (20ml) and extracted with
chloroform (3 x 20ml). The combined organic phases were extracted with sat. NaHCO;
(2 x 20ml). The combined aqueous extracts were acidified with 1M KHSO, and
extracted with chioroform (3 x 20ml). These chloroform extracts were combined, washed
with brine, dried over Na,SO, and concentrated in vacuo to give a pale brown solid
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di hydr opyr azol o(5, 4-b] [ 1, 5] benzodi azepi n-5-yl car bonyi ) benzyl car banoyl )-L -
t hi oprol yl ) per hydro- 1, 4-di azepi ni um i odi de. (29ng, 79 ‘?é() %5 é + 615.3
Exanpl e 14 4-Met hyl -1 - (N-(2- net hyl - 4- (5, 6,7,8-tetraH§F °t 3, 2-b]
azepi n-4-ylcarbonyl)- benzyl carbanoyl)-L-thioprolyl)perhydro-1, 4-dl azepi
ne NH2 g odwooésar bonyl d iim dazole (20ng, 0.12mmol) \mrrl(mﬂzmmzt 0 a solution
of 4-(4-am nonet hyl -

3- et hyl benzoyl ) -5, 6, 7, 8-t et rahydr ot hi eno[ 3, 2-b] azepi ne. (36ngy, 0. 1nmol)
and DiiEAidPO0Us  %i- @%o%B%e%eﬁz&yl%)? M@ﬁ@fydmtﬁérﬁgﬂib]gﬁpmand the
solution was stirred 1 A sol ution of

4- et H?2511F9-I23%h| oprol yl perhydro-1, 4-di azepi ne (34ng, 0.15mmvl) and DI EA
(501, 0.3mml) in DMF (10m ) was added and the resulting solution was

t d at RT for 18h t h d
» acuo BReH OB R etg sl o Few B S hadtie SOV P LT
(el uangob%@%cﬁmdwrﬁfa@r @503 wrintonneds’ 20€edt ta atmmnam oieq-(aaeammén by

0. TPl Sy A 2 SRE ) OB RN P n 1 acti ons

4- et hyl -71-
net hyl T#- (The 68531'%“%5&?%3{*1'%?"8% fitesed,py the r]"g%ee‘f)v?snaﬂdefl RA&E O(t)urg??) f)enzyl ca rba
oy ) -dediuhi sopstetinde) (PEtmiy 316minol} indivaderd pemipatt0°Cf | Thersotien wassstifedng, 25%) . NWR

(270 %‘ r%‘ d 30.49Rs- 91 (10H, m,
4. 26- %f% en %}é‘%‘g%'?(irgﬁwg%gﬁe%“dé Jhrqres ferngled @ngac 8.79:6.81 (1H M.
7. 13- Trefdining 3blutign wezndiluté@ witlb watbeareiextract@De6h mr@fgvnmmemni) I\/Eh? MtH] + 574. 2
P % %lzﬂgg %rgan:crgr)'nases wSere washed with brine, dried over Na,SO, and concenirated

in vacuo to give a pale brown solid identified as 4-(4-hydroxymethyl-3-methytbenzoyl)-

5.6,7,8-tetrahydrothienof3,2-bJazepine (330mg, 74%).

wer e ﬁﬁ&hﬁnﬂonﬁ_ﬂ@hnbxm biER) GO TF VS atiPC endsthk inixtiderasisfiirextions

15C: 4-(4-(1 Jmidazolecarbonyloxymethyl)-3-methyibenzoyl)-5,6,7,8-
tetrahydrothieno[3,2-bJazepine

1,1-Carbonyldiimidazole (36mg, 0.22mmol) was added to a solution of 4-(4-
hydroxyrnethyl-3-methylbenzoy[)-5.6,7,8—tetrahydrothieno[3,2—b]azepine © {60mg,
0.17mmol) in DMF {2mi) under nitrogen gas and the solution was stirred at RT for 18hr.
The solvent was removed in vacuo and the residue was purified by flash chromatography
on silica get {eluant 87% chloroform/3% methanol) to give a colouriess gum identified as
4-(4-(1 -imidazolecarbonyloxymethyl)-3-methylbenzoyl)-5,6,7,8-tetrahydrothienaf3,2-
blazepine (60mg, 45%).

- 15D 4-Methyl-1-(N-(Z—methyl-4—(5,6,7,8-tetrahydrothieno{S,Z-b]azepin-4-ylcarbonyl)-
benzyloxycarbonyl)-L-prolyl)perhydro-1,4-diazepine
A - solution of 4-(4-(1-imidazolecarbonyloxymethyl)-3-methylbenzoyl)-5.6,7,8-
tetrahydrothieno[3,2-bJazepine (27.24mg, 0.12mmol), 4-methyl-1-L-prolyiperhydro-1,4-
diazepine (47mg, 0.12mmol) and DIEA (45pl, 0.125mmol) in ethyl acelate (20mt) was
heated at reflux for 48 Hrs. The solvent was removed in vacuo and the residue was
purified by flash chromatography on silica gel (eluant 96% chloroform/3% methanol/1%
triethylamine) then by semi-preparative HPLC (Vydac Cis column; 25% — 65%
0.1%TFA/acetonitrile in 0.1%TFA/water over 40min at 6mi/min).  Product-containing
fractions were pooled and iyophilized to give a white solid identified as 4-methyl-1-(N-(2-
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4- Met hyl -1 - (N-(2-net hyl -4- (5, 6, 7, 8-t et rahydr ot hi eno[ 3, 2- b] azepi n- 4
yl carbonyl) - benzyloxycarbonyl) L prol yl) perhydro-1, 4- dlazeplne OH N. N 15A:
4- (4- Car boxy- 3- net hyl benzoyl ) - , 7,8 tetrahydrothleH%PS“?mﬁT 49%ine A
suspensi on of

4- (4- cyavo Goevhy| benzoyl ) -5, 6, 7, 8-t et rahydr ot hi eno[ B¢Reblmzepi ne (1g.
3.3mmol) in conc. sul phuric aC|d/mater (1:1, 30nl) was heated at reflux for
5hr. The resulting solution was cooled to RT, diluted with water (20n1l)

and exhieyl-£b,6\7,Bletrabidrothiehsl8, ibfaZepin-29icdbonylbénzgloxgeamenif)ar gani ¢ phases were

Sl ot PEBRbrS SR o BT lo B Shlorof orm (3 x 2om) - These

chlorof ormextracts were conbi ned, washed w th brine, dried over Na2SHM

o NG LB M (eI 26618438 5430 uagoroer 2005 VO

4- (4- cmOM)dﬁ @Hre), /8458 M3 d9H,jM),56.81-8,28- {1Em)albyzt-aThi(thol),37.028]2d4zepi ne.
(225ng m. 19B:

dro nethyl 3- not hyl benzoyl ) -5, 6, 7, 8-t et rahydr ot hi eno[ 3, 2- b] azepi ne
Isobutyl chioroformate (2501, 2mol) was added to a solution of
4- (4- Cﬁg?g %85Fethylbenzoyl) 5, 6, 7, 8-t et rahydr ot hi eno[ 3, 2- b]azeplne
(470ng rnnD and N- nethylnnrphollne (230}d; 2.1 mml) in THF (15ml)
at 0C and the m xture was stirred for 1hr. The resultant suspension was
filtered and the filtrate was added to a solution of sodi um borohydride
(131 ng, 3.45mmmol) in water (15nl) at OC_ The solution was stirred at RT
for 2hr, then sat. NH4Cl (5ml) was added and the THF was renoved in vacua.
The . remai ning solution was diluted with water and extracted with

~ chloroform (3 x 20m ). The conbined organic phases were washed with brlne _

dried over Na2SO4 and concentrated in vacuo to give a pale brown solid
identified as 4-(4-hydroxynet hyl - 3- met hyl benzoyl ) -
5,6, 7, 8=t et rahydr ot hi eno[ 3, 2- h] azepi ne (330ny, 74% .
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15C. 4-(4-(1 -1m dazotecarbo nyl oxynet hyl) - 3-net hyl benzoyt) -5, 6, 7, 8-
t et rahydr ot hi eno[ 3, 2-b] azepine 1,1 -Carbonyl dii m dazol e (36ng, O. 22nn0|)
was added to a sol ution of 4-(4- 16 December 2005
hydroxynet hyl - 3- met hyi benzoyl ) - b, 6, 7, 8-t et rahydr ot hi eno[ 3, 2- b] azepi ne
(60nmy, wdabmdesszd ) in DMF (2ml) under nitrogen gas aneCtéBoz@ed7eit i on was
stirred at RT for 18hr. The solvent was renoved in vacuo and the residue

was purified by flash chromatography on silica gel (eluant 97%

chl or ofsgimi®¥6 et hanol ) to give a colourless gumidentified as

. noEg &%Big;&péﬁége{%%kg@i‘ns A?ﬁq@[ﬁﬁ% _f?&zo%l 2“"5 6, 7, 8-t et rahydr ot hi e

(2- fTEtszl&a(bﬁnﬁyﬁﬁ&nétﬁbxﬂhwﬁl|ﬁé-W-lﬁ&hﬁ(BN@ -picalybamide4- yl car bonyi ) -
benzyl oxycar bonyl ) - L-prolyl } perhydro-1, 4-di azepi ne A solution of 7

4- (4- (1-ijm dazol ecar bonyl oxynet hyt) - 3- net hyl benzoyl ) -5, 6, 7, 8-
t et rahy t hi eno[ 3, 2- b] azepi ne ( 24y, 0.12mmmol ),
4- et h I -Q_-prol yl per hydro-1, 4% di®zepine (47ny, O. 12ppRl ) and DI EA (451,

0. 125mmol ) cjcetate (20rrfL) heatgd at reflux for 48 H's. The
sol vent @S 1 ved 1 n vacwo=»and @he dye was ified by flash
chromatograph iliga get (eluant
triethyl am ne : em - prepar at i ves#
0.1 %I'FA/acetonlt(Ie in 0.1 %WFA/ water over 40m
Product-containing fractions were pooled and Iy@ph &0 give a white
solid identified as 4-nethyl-1-(N-(2 44 16 cenber 02005 WO 03/ 000692

PCTI GB02102872.

met hyl - 4- (5, 6, 7, 8-t et rahydr ot hi eo| 3, 2- b] azepi n- 4-yl car bonyl ) benzyl oxycar bo

"~ nyl)-L- prolyl)perhydro-1, 4-diaz Striflu roacetatd (11ng, 13% . NWR

(270 MHz, CD30D) 8 1.80-2.46 (15H m
4.07-4.15 (1H,m), 4.84-5.13 (3H,m,
7.02-7.21 (3H m ppm MS fM-H} 58873

2.92-2.98 (5H M), ORM&29- 3. 79 (11H M),
21.6. 250K 1H, M), & 75-6.78 (1H m,

.

No _N
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0
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.45 16 Decenber 2005 WD (c) 31000692 PCT/ GB02/ 02872 Exanple 16 (4R -W(2-C h
| oco-4-(5,6,7,8-tetrahidroth ieno[ 3, 2-b] azepi n-4-ylcarbonyl

benzyl car bam)yl) - 4- et hoxy- L-prof i ne-N-nethyl - N(f%ﬁ’"@&bﬁﬁo@m de H2 46
16 Decenber 2005 WO 03/000692 PCT/ GBO2102872 16A:

(4R) - W+ Glofisér But yl oxycar bonyl ) - 2- chl or obenzy[ car barmgsozds7oret hoxy- L-
proll ne nmethyl ester 1,1'-Carbonyidiimdazole (800ny, 4.8mvl) was added to

a solution of tert-butyl 4- (am nonethyl)-3-chlorobenzoate (967ny, 4mol)

and Dl fh. g%ﬁaht’a woéutyﬁf%ﬁg%mg ?lcQﬂbtaﬁBQI?-Q -ficad the solution

was stirr F'ut1on of (4R)-4-"rmethoxy-L-proline nethyl
ester podsemethyl esterol ) in DVE (10n) was added and the sol ution was

Sti ”em@éarﬁi%yfd%mm (80DRB, 3TN wiR2ddRIRY 8 Golubion/ 8 W-gl 4-he resi due
was di ssolved’in eth acetate. The solut] éom 3M KHS04,

h, d
sat. (@aiwonsthyhe- %&'qr%’mqﬁq @5”8%@1"‘"[@%@)9'8%9\(’5\"@8 Bl e vacuo. The

resi dughdé® itr ﬁis a6l g sbluashwed rsat R RTAPAYHON Assdlmtm c@qaR)@eI uant 80%

¢ ;
ngy@ ?trggré)%ygi_-%l% ing methyl cet %are(‘geamg, 4q|7mmo uWBMFeUanq gara!s%(agecl g]eas (. 940ny,

(4R) . Afdiutiod wiab etirrecBattRI fox y8har bihe sbiver? wak remavbe iryacomadabihe yésjdué- not hoxy - L-

Pr 0L e MR Y B 139D i WRL bal A 90 RusBos et 01 f

but y[ oNgttGDpantd,brjine2 diisdl aeo ety aak tnanenfialed4n weadrox Yhe residueiwas met hyl ester
(930, ines BPHHA chrBrilloBHBRY URLiRch gbf(ehant B0 pet BifédobCeiHi Kbeib) A stirred at

give a white sold identified as (940mg, 55%).

16B: (4R)-N“-(4-(tert-Butyloxycarbonyl)-2-chlorobenzylcarbamoyl)-4-methoxy-L-
proline

Lithium hydroxide (139mg, 3.3mmol) was added to a solution of (4R)-N*(4-(fert-
butyloxycarbonyt)-2-chiorobenzylcarbamoyi)-4-methoxy-L-proline methyl ester (930mg,
2.18mg) in dioxan/water (1:1, 30mi) and the mixture was stirred at RT for 1hr. The
solvent was removed in vacuo and the residue was partitioned between ethyl acetate and
0.3M KHSQ,. The aqueous layer was extracted with ethyl acetate (2 x 30ml). The
organic phases were combined and washed with brine, dried over Na,30, and
concentrated /in vacuo to give a white solid identified as (4R)-N*(4-(tert-
butyloxycarbonyl)-2-chlorobenzylcarbamoyl)-4-methoxy-L-proline (890mg, 99%).

16C: (4R)-N"-(4-(tert-Butyloxycarbonyl}-2-chlorobenzylcarbamoyl)-4-methoxy-i.-
proline-N-methyl-N-(2-picolyl)amide

fert-Butyl N-methyl-N-(2-picolyf)carbamate (100mg, 0.45mmol) was dissolved in 4N
HCl/dioxan (10ml) and the solution was stirred at RT for 1hr. The solvent was removed
in vacuo and the residue was azeotroped with toluene. The resulting gum was dissolved
in dichloromethane (5m!) and triethylamine (140uf, 1mmol) was added to give a solution

of N-methyl-2-picolylamine.

In a second flask, HOBt (107mg, 0.7mmol) and WSCD (106mg, 0.55mmol) were added
to a solution of (4R)-N"-{4-(tert-butyloxycarbonyl)-2-chlorobenzylcarbamoyl}-4-methoxy-1.-
proline (185mg, 0.45mmol} in dichloromethane (10ml) at 0°C. The resulting solution was
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sol vent was renoved in vacuo and the residue was partitioned between ethyl

acetate and 0.3M KHS04. The aqueous | ayer -was extract ed vmth ®5hyl acetate
(2 x 30m). The organic phases were combined and walSHReFemPER2i ne, dried
over Na2SO4 and concentrated in vacuo to give a white solid identified as

(4R) - 1Viyiordsshossaef t - PCT/GBozmzsn
but yl oxycar bonyl ) - 2- chlorobenzylcarbannyl) 4- met hoxy- L-proline (890ny,

99% . 16C

(4R). Ap- \fo?d &twﬁi+t r@%}fﬁ@a l&g}%mn ZTﬁB%a&ﬁbhedwﬂnsmmtzam@a@[am.ﬂe met hoxy- L-
prol i &0 Bicolylyamde tert-

N et mas-addecziq)ma‘o$ tap&an@éhm&écfmdm%re W%ﬁlﬁﬁ%@j RIder $¥esoRd in 4N

HCVAi QxaBn ¥ enodétf int (eus @hdl teOresions was dissdédah el bestatdhr Thdhe so |T xent
e ne. e

was renoved 1 n vacuo and the_ resi eot o t Ql
r esul tsoorywas washed wits Q3 §HSPy saf gﬁﬁgga @rﬂ"?‘y\gﬁgoﬁ ,ap t hyl ani ne
( 140ploonddntatel iMbscuaddr@ resid@ was purified bit fiash chromamgrmnmm sifsapgadol yl ami ne. I n
a second flask, HOBE (' Ofm 0 trvol ) and WECH. (L Q0RFe f:Gaol ) wer e
(4R) - Iﬂ'ugﬁb'xg dnylPaickbRINEAICEBEYbY - LmeihbariopeNy-aetiyaligg ) - 4- met hoxy- L-
proline n% %% m'%vl ndi chl oror het hane(10m )atO C. The resulting
sol ut iR F17PB9pEeEhber 2005 WO 03/ 000692 PCTI GB02/ 02872 al | owed to
warmto RT and stirred for 30m n. The solution of N-nethyl-2-picolylanne
was added t h %51 irred at RT for.
18hr. "FPe(‘”g&fa%%f‘ 'g'({;g#t)@@g' ‘t' cﬁotggeﬁéf n@a%%ﬂ-ﬂgya ueya/as di ssolved in
et hyl meﬁlaimamiﬁm -nsathoxtyiioprolins-NamethpleN-{@-pibol@ll8NMdKHSO4i sat . NaHCO3 and
bri ne, | cen esi due was
purifi (4g)- N{?&f(l?é‘gél" 6‘%‘8‘8@%‘6‘&“ Sﬂzchaﬁgﬁngylbﬁp\éﬁ%%ng ﬁeE)fé’% chl or of or mt 4%
met hanﬁgtb.yl.mp(zgmco@l)anm {80engy Ortemahel) wiaf dissblved in( 80% T RNDQMﬁ@tr@rﬂﬂd
butyl rbonyl ) r d g- \- met hyl - N- (
o Cgﬁ% (A (51.78%! RE g&%ﬁ% aghe%my.{waé TERLROHY vhcdo! Md
(4R) - Nesidi @ak odigsolfed 5n mlmlﬁometba@hy‘mﬂd)t theanesolpd2ton Pz epi 64| car bonyl ) -

Tetrahydrothieno[3,2-blazepine (20mg, 0.12mmol), WCSD (48mg, 0.25mmoi), 4-

dimethylaminopyridine (15mg, 0.12mmol} and triethlyamine {56pl, 0.4mmol) were added

" and the solution was heated at reflux for 1hr. The solvent was removed in vacuo and the
- residue was dissolved in ethyl acetate. The solution was washed with 0.3M KHSO,, sat.

NaHCO, and brine, dried over Na,SO, and concentrated in vacuo. The residue was

purified by flash chromatography on silica gel (eluant 97% chiloroform/3% methanol) to

give a white solid identified as {4R)-N°-(2-chloro-4-(5,6,7 8-tetrahydrothieno{3,2-bJazepin-

4-ylcarbonyi)benzy!carhamoyl)-4-methoxy-L-proline-N~methyI-N—(2-picoiyl)amide {32mg,

45%)

NMR (270MHz CDCl3) & 1.74-2.26 (8H,m), 2.86-2.89 {3H,m), 3.07-3.32 {(4H,m), 3.44-4.97
(10H,m), 6.12—6.16. (1H,m), 6.58-6.65 (1H,m), 6.99-7.28 (4H,m), 7.53-7.70 (2H,m), 8.17-
8.44 (1H,m) ppm. '

MS [M+H]’ 596.2
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benzyl car banoyl ) - 4- net hoxy- L- prol i ne-N net hyl - N- ( 2- pi col yI )am de (4R)- Na
 (4-(tent Butyl oxycarbonyl)-2-chl orobenzyl carbanoyl) - 4- net hoxy- L-proline-N
met hyl - N- (2-pi col yl )anmi de (60ng, 0.12mmol) was di sso‘@@ﬂcq“ﬁ’eéée/%S?'FAl DCM
(10m ) and the solution was stirred at RT for 90m n. The sol vent was

r enovedwiphs@esda, and the residue was dissol ved in siwdsnnsret hane (10n)
then cooled to 0C. 5,6,7,8- Tetrahydrothieno[3, 2-b] azepi ne (20ny,

0.12mml ), WCSD (48ng, 0.25mmol ), 4- dinethylam nopyridine (15ng, 0.12mmol)
and ”Ex ?{1” ne (560, 0.4mmvl) were added and the solution was heated at
reflux Tor 1 hr. The solvent was renoved in vacug and the residue was

" di ssol 14éR)- W-@r@ﬂ}q’ma%&ﬁaf g-tetrphydretienal} grolazerindaieatbodiin 0. 3M KHSO4, sat.
NaHCOB, f3¢c Q,gy; Qrm&go@@brdmﬁﬁ%ﬁmdmnﬁpmd.m ed in vacuo. The residue

was puri |e | ash chromat ography on silica gel (eluant 97%
chl or of or nf thanol) to give a solid identified as

(4R) - N- hl or ¢-4-(5,6,7,8-tetr eno[ 3, 2-b] azepin- 4

yl carb yI\ benz Icarbar‘roy—l—:)— 4- rol i ne-N-net hyl - N-(2-picol yl)am de
(32ny % (270MHz CDCl 3) .26 (8H, M, 2.86x~2,89 (3H M,
3.07-3. 32 (4H, m, 34§|4 97 (10Hn') 61261&(1Hn’),~ 665(1Hn’),
6.99-7.28 "' W) 7.70 (2H M, o& 447 (1 H, om MS [ MtH] ' 596.2
48 16 Decerrber WO 000692 PCT/ GBO : a 7 '

' epi n-4-yl car bonyl ) -
benzyl car barmyl ) - 4 met hoxy L- pr olyl)-4-(1-pyrroli di nyl ) Ri peridi ne 17A
(4R)-N -(2-Chl oro-4-(5, 6, 7, 8-tetrahydrothi eno[ 3, 2- lﬂaz Meyl car bonyl ) -
benzyl car banoyl ) - 4- et hoxy- L-praline nmethyl ' ester 1, 1Q car bonyl di i m dazol e
(197.8ng, 1. 22mvol ) was added to a so ion of #-(4-

S
N

-.‘.'

i‘\ | / O \“/?

OMe

N@NQ

17A: (4R)-N"’-(2-Chloro-4-(5,6,7,B-tetrahydr.othieno[3,2-b]azepin-4-ylcarbonyl)-
‘benzylcarbamoyl)-4-methoxy-L-proline methyl ester

1,1-Carbonyidiimidazole (197.8mg,1.22mmol) was added to a solution of 4-(4-
amlnomethyl~3~chiorobenzoyl)-s,ﬁ,7.8—tetrahydroth|enq[3.2-b]azeptne (400mg, 1.11mmol)
and DIEA (306yl, 1.66mmol) in DMF (10ml} under nitrogen gas and the solution was
stired at RT for 1hr. A solution of (4R)}-4-methoxy-L-proline méthyl ester (176mg,
1.11mmol) in DMF (10ml) was added and the mixture was stirred at RT for 18hr under

R

Cl

nitrogen gas. The solvent was removed in vacuo and the residue was purified by flash
chromatography on silica gel (eluant 98% chloroform/1% methanol/1% acetic acid) to
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~am nonet hyl - 3-chl or obenzoyl )-5,6 7, 8-tetrahydrothieno(3, 2-b]azepi ne (400ny,
1.11 mol) and DL1EA (306h,l, 1.66mmol) in DW (10n1z under njtrogen gas

and the solution was stirred at RT for 1 hr. A sol utd Bgeegier 2005

(4R) - 4- met hoxy- L-proline nethyl ester (176nmg, 1.11lmnol) in DV (10m ) was

added ammb a3weosnt xt ure was stirred at RT for 18hr undecrcmoxmgmen gas. The

-solvent was renoved in vacuo and the residue was purified by flash

chromat ography on silica gel (eluant 98% chl or of orm 1% met hanol / 1% acetic

et | P G e A e L e OReta D bl azepi ne 4
"yl car bﬂﬁdﬁa5"86“’%’91‘%’5?'@3&?8!”‘?‘%%‘%&5?@?@%&%P?tﬁ'é(g%'f'%%t)“ést er (550ny, 98%).
%7{3: §14R)-{f_-(2-ChI grg-4-(5_, 6,2, 8I A L I ] N
etra ot hi - n-4-yl carbo - benzyl car ba
o et RO BR i B e ool g EREPRE 5y, 1. 3ol )
d (4 bantdyl)ot-methokip-LGralind- :
?gt rgh%ﬂcﬁrgqﬁ nggrazggi@éi%é- }\;f{ "?O&%%@)%W rEIarI.p% ).-4-met hoxy-L-pra
litnng fﬁ?ﬂ(;;th fgrdn:euzrg;% a;amﬁﬂ’ ymmi' mmmg;g@rb mm-mﬁfﬁsér &?;ygas S'tij”ed
a b hie 22 - of am e -ii-preliregqme resi due was
idified with LN HC t ' t x 50ml). Th
a0t 0 L5 By Mg Pl bR AL gt 0,
and cowseremosed i vanuoareithe quegiiyresiduevvas acidifisldi with 18EAEI anid extranted

4R) - N' =( 2= ch -4 7, 8 [ t hi | .- | car bonyl
bensy! Wil BRI -6 300y oo SlghAb Eirde rE WGhinea R AaNeR i o
1- ( ( 4Ryvath¥, (dAeClovarrNe,804 Bnd cahcenttatadr ialvgelroop Igiverrowhite solid identified as

3,2-b IL.0-4-yl car - . .
' Lenzyl @gjﬁgﬂgﬁtﬁ?rﬁ:(ﬁé?fﬁ%}(’eitﬁawdﬁorﬂg?@ol[fa,2_—51]9 f?—'nﬁtifyl?%rf)?im)hyl ) pi peridine HOBt
( 14. 8npenz@cBamogii-4-meMBGE-02ned8%@ng, 02%1L nmol ) and
4- (pyrrolidinyl)piperidine (13.7nmg, 0.089mvl) were added to an ice-cold
solution of (4R)-N'-(2-chloro-4-(5,6,7, 8-
t et r ahyTB:d=iMRINEH3-Chldrp (68 T8-tetrghydrothienpl3 Zrblazepindrieaveyny))- 4- net hoxy- L- pro

ai onl ofAcatin R ARt P L bro B HARAR piRrAS. 10T Ly 2 RT for 1hr.

The soHOBh{14vkmg. OLPEmegt)i WSEEX (28.68md. §-htmmol) and 4-(pyrrolidinyl)piperidine
(13.7mg, 0.089mmol) were added to an ice-cold solution of (4R)-N"-(2-chloro-4-(5,6,7,8-
tetrahydrothieno(3,2-blazepin-4-ylcarbonyl)benzylcarbamoyl)-4-methoxy-L-proline (40mg,
0.081mmol) and triethylamine (18ul, 0.12mmol} in dichloromethane (10ml).  The
resulting solution was stirred at RT for 18hr. The solve‘nt was remaoved in vacuo and the
residue was dissolved in ethyl acetate. The solution was washed with sat. NaHCO; and
brine, dried over Na,SO, and concentrated /in vacuo. The residue was purified by flash
chromatography on silica gel (eluant 94% chloroform/4% methanol/2% triethylamine) to
give a white solid identified as 1-{(4R)-N"-(2-chloro-4-(5,6,7,8-tetrahydrothieno[3,2-
b]azepin-4-ylcarbonyl)benzylcarbamoyl)~4—methoxy—L—pronI)-4—(1~pyrro|idinyl)piperidine
(40.9mg, 80%).

NMR (270MHz CDCl3) § 1.11-1.33(7H,m), 1.76-2.15 (12H,m), 2.60-2.73(3H,m), 2.88-2.92
(2Hm), 3.28 (3H,s), 3.29-3.32 (1H,m), 3.67-3.70 (1H,m), 3.95-4.23 (3H,m), 4.61-4.83
(2H,m), 4.76-4.78 (1H,m), 4.86-4.89 (1H,m), 6.16-6.17 {1H,m), 6.65-6.67 (1H,m), 7.02-
7.05 (1H.m), 7.24-7.26 (3H,m) ppm. :

MS [M+H]' 628.3
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~residue was dissolved in ethyl acetate. The solution was washed with sat.
NaHCO3  and brine, dried over Na2SO4 and concentrated in vacua. The residue
was purified by flash chromatography on silica gel (%Perembendd

chl or of or M4% et hanol / 2% triethylanmne) to give a white solid |dent|f|ed
as 1- ( (4R ahaosé2- chl oro-4-(5, 6, 7, 8-t etrahydr ot hi eno[ BerEGB202872

b] azepi n- 4- yIcarbonyl)benzylcarbanDyI) 4- met hoxy- L-prolyl)-4-(1- pyrrolldlny
| ) pi peridine (40.9mg, 80% . NWMR (270MHz CDCI3) 8 1.11-1.33(7H m,

1.76-2.15 (12H, m, 2.60-2. 73(3H, rr) 2.88-2.92 (2H,m, 3.28 (3H,s),
3.29-3.32 m, 3.67-3.70 (1H, M, 3.95-4.23 (3H M, 4.61-4.83 (2H m,
4. 76- 4T?T€8f°é°l~"!$ eAmpoYndsaIre prepared by #RloggusBethodsy (1H ), 6.65-6.67 (1 H ),
7.02- 7.05 (L Hm, 7.24-7.26 (3H M ppm M (MtH } 628.3 50 16 Decenber
2005 WO 03/ 000692 The foI | ow ng conpounds are prepared by anal ogous

met hods. Exanpl e R‘ | MbH] + No. 18HHMeH548. 3 19HHMEOWR578.4
20MeMeHH562. 4 2 : .4 22Et HHH562. 3 . 23Et HHOWR592. 3 24C HHH568. 3

25CI HHOVE598. 3 4

| R*
R? 3

R’ jo]/ a
g7 N NMe

Example R! R? R R [MHH]'
No.
18 H H | Me!l H 548.3
19 H H | Me | OMe | 5784
20 Me | Me | H H 562.4
21 Me | Me | H | OMe | 5924
22 Et H | H H 562.3
23 Et H ! H |OMe| 5923
24 cl H | H H 568.3
25 cl H | H |OMe| 5983
26 H H | H H 534.4
27 H H | H |OMe| 5644




PCT/ GB02102872 51 16 December 2005 WO 03/ 000692 PCT/ GBC2102872 N /--\ N--R
16 Exanpl e R R4R 6Y[ M+H© No 28CI OVeEMeS604. 2 29FH|ves§§8. 2@3@/@@%3554.2
31MeHPr s582. 3 32MeH Bus596. 3 33MeHEt s568. 3 340 HVe055BDSC 0588. 4
Exanpl e RAG Y[ MrH] + No 36H0546.3 37CMeVe. 0576.2 H z 52 16 Decenber 2005 WO

03/ 0006 §3obdssB02102872 PCT/GB02/02872
Q@
N
N B‘*
o) H \
NTN
,1
R 0 v N N~—R16
Exail“mple R1 Rt'l R16 . Y [M+H]+
o
28 Ci OMe | Me S 604.2
29 F H | Me]| S 5582
30 Me H Me S 554.2
M Me H Pr S 582.3
32 Me | H |[Bu| S 596.3
33 Me H Et S 568.3
34 Cl H Me O 558.3
a5 Cl OMe | Me O 588.4
@
N\
N B4
o ;
H
NYN
Cl 9 1
v G
Example R G’ Y [M+H]*
No -
36 H O 546.3
N7 Ne,
37 OMe H (0] 576.2
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Exarrpl e RAG Y[ M+rH + No 38H0552.2 390MeN | C682. 2 40HN NO580. 2 410VEO610 3
420Mes626. 2 430Ves644. 2 44HN NO598. 2 45H 0544. 2 460\?96%43 %§42é07¢:

Exanpl e RAXZ[ MtH] + No 47HN- H587. 3 48HN- Pr629. 2 49HN- BFyosT N-Et615 1
500MeN- Me631. 3 53 16 Decenber 2005 WO 03/ 000692 PCT/ GB02/ 02872 Exanpl e

R R3RaAW&P{shddyz No : PCT/GB02/02872

Example 4 1 +
No R G Y [M+H]
- 38 H AN 0 552.2
H |
39 | OMe N . 0 582.2
40 H ] 0 580.2
N N\
41 | OMe | 0 610.3
42 | OMe = S 626.2
43 | OMe S 644.2
O-C
44 H _ 0 598.2
45 H ™\ 0 544.2
N -~ N—CH,
46 | OMe \__/ 0 5742
\
w NN
N—
:: N 84
o | ;
' H
g
N
0 s N X2
Example 4 2 +
No R X [M+H]
47 | H N-H  587.3
48 M | NPr 629.2
49 H | N-Bu 643.3 -
37 H | NEt 615.1
50 |OMe| N-Me 631.3

53



51HVEHNHCH2549. 3 52HMEOVENHCH2579. 3 53MeHHN Et CH2577. 4 54MeHOMEN- Et CI-|2607 3
55HMVEHN- MeCH2563. 4 56HMEVN- MeCH2593. 3 57MeHHN- MeCH2563. 4

58MeHVEN- MeCH2593. 4 59MVEHHN- ( CH2) 20HCH2593. 4 60NEHO\)E@\P%°€H§’P‘2%9%H2623.4.
61MeHHSCH2566. 3 62MeHOMESCH2596. 3 63HHHOCH2536. 4 64HHOMEOCH2566. 4

65C1 HHOG25/4Me 66C1 HOMBOCH2600. 3 67MeHHCH2NH549. 3 S¢cri€eiesetber 2005 WO
03/ 000692 PCT/ GB02102872 Exanpl e RAG2[ MtH| + No 68HO S624.2 690MeNG54. 3 70HS
574. 2 -

AL-AZ
Q\N) R® R*
0

H Q
R’ 0 /N \-cH,
Bxample | gt | R | R A’ A | masHr
51 H |Me| H NH CH, 549.3
52 | H | Me |OMe NH CH, 579.3
53 | Me| H | H N-Et CH, | 5774
54 Me | H |OMe N-Et CH, 607.3
55 H{Me]| H N-Me CH, 563.4
56 H | Me | OMe N-Me CH; 593.3
- 57 Me|{ H | H N-Me CH. 563.4
58 Me | H [OMe| N-Me CH 593.4
59 Me | H | H [N-(CH)OH| CH, | 5934
60 Me | H [OMe|N~(CHy),OH| CH, 623.4
61 Me | H] H S CH, 566.3
62 Me | H [OMe S CH; 596.3
63 H| H]|H 0 CH, 536.4
64 H | H |OMe o] CH; 566.4
65 ct{ H | H 0 CH, 570.3
66 Cl | H |OMe 0 - CH, 600.3
67 Me| H | H CH, NH 549.3
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~3 710Me0 604.2 N Exanpl e RAG[MrH + No H 72HN / -S603.3 / 730MENN A 55 16
Decermber 2005 WD 03/ 000692 PCT/ GB02102872 Exanpl e R4G2[ MrH + No 74HMVe 617. 3
N/ S 750MeN647.3 76HNIN- N587.3 770MeN617.3 I NS 78HnDecember 2005

WO 03/000692 PCT/GB02/02872
GZ
0 3
N—-CH
Example 4 2 e
No R G [M+H]
68 H oj/;s 624.2
69 |OMe @N 654.3
70 H \S 574.2
2
71 | OMe N 604
.
G ~R4
0 —\
H
7N\
. Me 0] g NVN'—CH3
Example 4 2 .
No R G [M+H]
72 H 603.3
73 | OMe N/A
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586.3 NH N, N 79HN 677.3 N1 N,

80H N 615.2 N 81HH N 602.2 N 82H598.4 56 . .

16 Decenber 2005 WO 03/ 000692 PCTI GB02102872 Exanpl eRaG2[ MtH| + No H
830MeQ(N 628.4 : P/ N N- 16 December 2005
WO 03/000692 PCT/GB02/02872
| Example 4 2 +
o | R G [M+H]
74 H M 617.3
N—¢ 8 '
75 |OMe @[ 6473
N
N
76 H NN 587.3
| )/l 617.3
77 | OMe (IN
AN
N
78 H = 586.3
N
79 H H N 677.3
N N
@K -
N
\ N
N “N
80 H @ \ 615.2
N
H N
| N N “N
81 H = | N\ / 602.2
“ |
N
82 H 598.4
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84H 0599.2 1 ° N 85H 600.4 WN 860VeN630. 4 Exanple YG [ MrH + No 87SNN J
880584. 3 89SN N606.3 57 16 Decenber 2005 WO 03/ 00060% @gﬁﬁog&@zsn
Exanpl e ReaR25YG [ MtH] + No 90i - Bui - Bus602. 3 91i - Pr RENEDS:

92Mei - Prs524. 4 93. Eti-PrON N522.4 94Eti-Prs 95i -Pr1-Prs552.4

WO 03/000692 PCT/GB02/02872

Example 4 2 +
No R G [M+H]

H N=—=

. N

83 |OMe @[ , \_/ 628.4
N
o N=— ‘

84 H @ p 599.2
N

/
85 H N N 600.4
|/
86 OMe | ' 630.4
N
| B OMe
O =
H
N\”/N
Cl 8] 1
v G
Example 1 +
No Y G [M+H]
87 S N’ \N”' .
a8 8] k// 584.3
]
89 'S N 606.3
_ T N
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96i - Pr CH <SN N564. 4 97i - Bui - BuS580. 2 98n- Pnn-Pn0 99n-Pnn-PnsN N J
1001- Pr Ph0570. 3 58 16 Decenber 2005 PCTI GB0O2102872 a@%l gg 24@25YG [ MtH] +
No 101n-BuPhO 102Et CH2SNN 103i - PrCH " 00590. 3 2 ToRemBFE C 2 NN
105PhCH20 Exanpl e 106 In vitro Testing Conpounds were assayed to determ ne
t hei r alyd dsfodosdb0 1 nhibit the binding of [125 |] OVA t pcBGBO2028T2

R24 R25
Mg g
N pMe
]
H
NYN
Cl o . !
s7 G
Exa;quple R R G! [M"'HF
90 i-Bu i-Bu yZ 602.3
o
91 i-Pr ﬂ N 628.3
CHy g
92 Me i-Pr 524.4
/N -
. N N— _
93 . Et i-Pr - 522.4
a4 Et i-Pr
95 i-Pr i-Pr 5524
% e | cH<] 564.4
97 i-Bu i-Bu 580.2
98 n-Pn n-Pn
VAN
N N
99 - n-Pn n-Pn v
100 i-Pr Ph | 570.3
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105
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ey

Example 106

In vitro Testing
Compounds were assayed to determine their ability to inhibit the binding of ['"*IJOVA to a
cell membrane preparation of OT receptors (binding assay) and to mimic the cellular
consequences of OT stimulation on intact cells {functional assay). In the binding assay
the compounds of the invention generally demonstrate significant inhibition of radioligand

" binding at concentrations of 50uM or less. In the functional assay, the compounds of the

invention cause significant cellular activation at concentrations of 30uM or less.

Preferred compounds cause significant activation at concentrations of 300nM or less and

can induce the same maximal effect as OT. The compounds are either significantly less

active or completely devoid of activity in assays for vasopressin-fike activity.

Exampie 107

in vivo Testing
Representative compoundé were teéted for activity in the rat uterine contractility model,
which is a recognised test for OT agonism. The compounds increased the strength and
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~Total 500. Oy The materials are bl ended and then pressed to give 2000 tablets
of 250ng, each containing 100ng of the conmpound of Exanple 11  The
foregoi ng denonstrates that the conpounds according tGPEsE FeWnt

i nvention act as agonists at the oxytocin receptor and accordingly they
may fi ngioublodosdzy as pharmaceutical agents for the tpemGprats7of conditions
such as sexual disorders including nmale erectile dysfunction and

ej acul atory disorders, fenale sexual dysfunction, cancer of the prostate,

breasty e&%ﬁcgyofwue@m?éam@abﬁ@apa&% DeloWARAEGPT SoleBloli Colipariap! asi a, post -

partum epressi on e conpoun a so be used to induce
Iabourweiﬁtheﬂ@wﬁvé\‘@ﬁfb"f‘vtqflé"Mﬁ‘é'@ﬁ?tﬁa“qtﬂeﬂm%éfé’fgmiéﬁ“@ﬁ Slerinhd pressure,
to decrease exaggerated responses to stress and to increase the

noci ceptive threshold. The scope of the present invention is further
defined-in the following clains. 60 16 Decenber 2005 WD 031000692 PC

/GBOZIQ&&? Al MS i . A conpound according to general formula 1, or a
phar ma a(hl Y %nce table salt thereof 1 wherein: G is selected froma
gr oup A 8P formula 2 and a group according to general

for mJ|'Ethats Bﬁnt&hiﬁg 1M)1lrdg Xf thetzpmdeﬁdZ:ﬂExamme 112as the active agent are
prepared from the foliowing:

Compound of Example 11 200.0g
Corn starch 71.0g
Hydroxypropylcellulose 18.0g
Carboxymethylcellulose calcium 13.0g
Magnesium‘stearate ‘ 30g
{.actose _ 195.0g
Total 500.0g

The materials are blended and then pressed to give 2000 tablets of 250mg, each
containing 100mg of the compound of Example 11.

The foregoing demonstrates that the compounds according to the present invention act
as agonists at the oxytocin receptor and accordingly they may find utility as
pharmaceutical agents for the treatment of conditions such as sexual disorders including
male erectile dysfunction and ejaculatory disorders, female sexual dysfunction, cancer of
the prostate, breast, ovary and bones, osteoporosis, benign prostatic hyperplasia, post-
partum bleeding, and depression. The compounds may also be used to induce labour or
delivery of the placenta, to decrease arterial biood pressure, to decrease exaggerated

responses fo stress and to increase the nociceptive threshald.

The scope of the present invention is further defined in the following ctaims.
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23 & is selected froma group according to general fornula 4, a group
according to general fornmula 5, a group according to g?eneral forrrul a6, a
group according to general formula 7, a group accor & elj fetral formula
8 and a group according to general forrrula 9; R4 NRes 1 3 AA2 A4 (CH)
\\'s N, FHoeohS2 3 ALATA 110 It Al 4 All -A A N 6 6PciEsberenber 2005 WO
03/ 000692 PCT/ GB02/02872 .A 7/ rAs Al \iAlISIiAlL 15 \11 110 116 A Al3r : A

CLAIMS

1. A compound according to general formula 1, or a pharmaceutically acceptable salt

thereof
2 R’ -
Oﬁ ?Rs
x{__N
R \g/ '
Y
1
wherein:

G'is selected from a group according to general formula 2 and a group according

to general formula 3;

CH
N/RG - } \2)h2
\ 7 ' N
R (CH,),
2 ' 3

G? is selected from a group according to general formula 4, a group according to
general formula 5, a group according to general formula 6, a group according to
general formula 7, a group according to general formula 8 and a group according to

general formula 9;

24 1 8
R 3 A
\ a5 A
- /
R \\A5 ACH) A 114\‘“
| N, J
4 5 6
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All fA Al2-A 12-Als NNAN7 89 A is selected fromCH2, CH(OH), NH,
N-al kyl, N-(CH2)"-R27, 0 and S; A2 is selected from ,  CH( C(=0) and
NH A3 is selected fromS, NH, N-alkyl, -CH=CH and %&‘N—"}be%o%nd A6 are
each selected fromCH and N, A6 is selected fromCH2, NH, N-alkyl and O;
A7 and AVdosdossesel ected from C and N, A8 and Ae are yeresvsssfar om CH N,
NH, N(CH2)mMR26 and S; Al1l0 is selected from-CH=CH, CH, N, NH, N(CH2)nR26
and S; Al2 and Al13 are selected fromN and C, Al4, A'5 and Al6 are

selected fromNH, N , S, Nand CH, 14 X1 is sglegded fromO and NH, X2 is.
“selected from NR s, HNR'R 8, CH CHINRAZR B, ANFH\R20, N+R21R22R23 and

CH- CH2N. * R21 a7 /YN & sele A‘F;m(f‘and . 62\ 16 Deterbes 2005 WO

03/ 000692 PETI GBO2X02875, R(’ R2 a are dach SeTeqt®d ¥rdm H al kyl ,

Oalkyl, F,|d and &4 and R5 ara'®alh sel ectféd from H Gsfsal kyl ,

0-benzyl ang F, or /R4 and Rf together are =0, -O(CI-lZ)a@"O*P' -S(CH2)3S-; Rs

is selected ch? group accowxdi to general fermula , a group according

to general folnmula 11, a group according to genenal rmula 12, a.group

according to general fornula 13, a group according to general formula 14,

a group according7to 8 9

Alis selected from CH,, CH{OH), NH, N—alkyl, N~(CH,).—R%¥, O and S;
AZis selected from CH,, CH(OH), G(=0) and NH;
A®is selected from S, NH, N-alkyl, ~-CH=CH- and —~CH=N-;
A*and A® are each selected from CH and N;
- A%is selected from CH,, NH, N-alkyl and O;
A" and A" are selected from C and N;
A% and A? are selected from CH, N, NH, N(CHz)mR2° and S;
A¥ s selected from —CH=CH-~, CH, N, NH, N(CH,):R* and S;
A2 and A® are selected from N and C;
A¥, A and A are selected from NH, N-CHs, S, N and CH;

X' is selected from O and NH;

 XZis selected from NR', CH-NR''R*, CH-CH.NR7R", N'R™R?,
CH-N'R¥RZR® and CH-CH,N'R?'R®R?,

Y is selected from O and S;
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according to general
a group according to
formulla 20, a group according to

formula 17,

~general formula 15, a group according to general fornula 16, a group

a group according to ge

gener al

gener al wiAfsded 22, a group according to

25;

neral fornmula 18,
general fornula 19, a group aé@d??ﬁeﬁge’féo%eneral

formula 21, a group according to
general f opemabBozidze72a group:

according to general fornula 24 and a group according to general fornula
-(CH2)e NRBR9 -(CH2)b-N+R'R 2R 3 10 -(CH2 -(CH2 12 CH2) CH NR 10
Ri izt R4Rd Br, (CH2)d (CH2)d 16 17
(CH2)1 (CH2)1 '18

Yo ye Ry R AR AR g

R? and R® are each selected from H, O-alkyl, O-benzyi and F, or R* and R®
together are =0, ~O(CH,),0- or ~S{CHz).S—;

R® is selected from a group 'according to general formula 10, a group according to
general formula 11, a group according to general formula 12, a group according to

general formula 13, a group according to general formula 14, a group according to

general formula 15, a group according to general formula 16, a group according to

general formuta 17, a group according to general formula 18, a group according to
general formula 19, a group according to general formula 20, a group according to
general formula 21, a group according to general formuta 22, a group according to
general formula 23, a group according to general formula 24 and a group according

to general formula 25;
—(CH,),-NR°R®
10

~

© {CH,)
( z)t,tN/

12
CH
CI-/I( \zime
NI
(CH,),
i4
Cly)e
NR
(C1),

CH2 10

16
o),
cH >—NRR
\
(CH,),
18

9

63

CH
N

_(CHz)b__N+R1 1 R12R13
11

RN
-(CH): A

N
!

alkyl
13
CH Cr{zl)\;"RMRﬁ
N\ S
(CH,),
15
CH,),
CH; /N+R14R15
(CH,),
17
}CHZ)& 111213
N'RYR™R"
(CH,),
19



CH2 \ > NRBRO (CH2)f \ 20 PCT/ GB02/ 02872 N+R11 Rlzgl]% CHZ)g CH2NR8R9 CH
- _CH2N[RL1R12R13 (CH2)f (CH2)f 24 22 CH2)e CHonwile 130087 i s
selected fromH, alkyl and any group as defined above for R6; R8, RO and
R10 ar ewiowemendent|y selected fromH and al kyl, or R8r/apatoR@2t oget her may

‘ be -(CH2) g-;
CH,), CH,),
CH; >——NR8R9 CH; >—N+R"R12R13

(Ch,), (CH,)
20 ' 21
e, scr), |
ctl >—CH2NR8R9 | ci CH,N'R"R™R"
(CH,), (CH,),
22 23
Ci)e CH)e
CH2—< >—CH2NRBR9 CHF<( >iCH2N*R"R‘2R‘3
(CH,), (CH,),
24 25

R’ is selected from H, alkyl and any group as defined above for R%;

R®, R® and R" are independently selected from H and alkyl, or R® and R® together

may be —(CHy);—;

R' R, R"™ R" and R are all alkyl, or R"" and R" together or R" and R"
together may be —(CHaz)y—

R™, RY and R™ are independently selected from H and alkyl, or R' and R™

- together may be —(CH,)—

R™ R®, R¥ R% and R® are all alkyl, or R™ and R® together or R*' and R
together may be —(CH;)i—;

" R*and R® are independently selected from alkyl, Ar and —(CHz)—Ar;
- R®is selected from H, alkyl, optioné!ly substituted phenyl, pyridyl, thienyl, OH,
O-alkyl, NH,, NH—atkyl, N(alky!)s, CO.H, COz-alkyi, CONH,, CONH-alkyl,

CON(alkyt),, CN and CF3;

R? is selected from OH, O-alkyl, O—-CO-alkyl, NH,, NH-alkyl an& N(alkyl)s;

64
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'R11, R12, R13, R14 and R15 are all alkyl, or R" and R12 together or R14 and

R15 together may be -(CH2)g ; R16, R17 and R18 are indeper]bden &/ sel ected
fromH and al kyl, or R'" and R18 together may be (Eﬁ-l?fcem %2@ R20, R21,
R22 and R23 are all alkyl, or R19 and R20 together or R21 and R~ together
may be wd@3dsoz R24 and R25 are independently sel ectedchamesral kyl, Ar and
-(CH2),-Ar; R26 is selected fromH, alkyl, optionally substituted phenyl,
pyridyl, thienyl, OH Oualkyl, NH2i NHalkyl, N(alkyl)2, CO2H, C02-alkyl,
CONH2, CONH al kyl, CON(al kyl)2, CN and CF3; R27 is selected from OH,

O al kyl, O CO al kyl, NH2, NHal kyl and tigtlqual k¥lg%];2, (CH2)f 64 16 Decenber

. : Ky
2005 WO 03MNG®srieseddtom thigyyl/ang gptsnally suks from thi enyl and optionally

substituted phenyl; ais2or3, bisl.2or3;cislor2,disl,2or3;eislor2;fisl,2or3;

gis4.5 or6;hisl 2or3;iisl, 2, 30c4:.jis4 50r6;kisl 2qr3:1isl or2;msl,2or 3;
and n is 2?'9’%95?3' é',s 1Y ’d’éﬁl'f)héttdz’é k}dr?ﬁb?gk?{gfgﬂeggﬁ,%ﬁﬁ and A10 is
NH, N( CH2) #rfi€2h isot, 29y 3; iAs71,an8 oA, | mrde 51006; Kiot 12 gridplistlan@pudsd 4 2Mr nei t her A7
nor A" is N_if o 3ofr4A8, A9 and Al is NH NCH2)nR26 or S; if AlO is

S PRI L T Lk N’ “A9 is CH and both A7 and k' are C, if Al0 is not
-CH=CH then one of A6, A9 and A70 is NH, N(CH2)nR6 or S or one of A7 and
A" is N Oé}gﬁd‘{gﬁr,&.than one of A4, Al5 and A6 is NHL NCH3 or ‘S;. A42 and
A93 are n 0 Si mul taneously N; :

not more than one of A%, A® and A" is NH, N(CH2)xR® or S;

A7 and A'" are not both simultaneously N;

neither A7 nor A" is N if one of A%, A? and A" is NH, N(CH,),R™ or S;
if A" is ~CH=CH- then A%is N, A% is CH and both A’ and A" are C;

if A is not -CH=CH- then one of A®, A? and A" is NH, N{CH,),R?® or S or one of
A’ and A'is N; '

not more than one of A, A™® and A'® is NH, N-CHs or S;

A2 and A® are not both simultaneously N;

if one of A™, A™ and A" is NH, N-CH; or S then A" and A13 are both C; and
one of A, A" and A" is NH, N-CHs or S or one of A2 and A is N.

2 A compound according to Claim 1 wherein at least one of R', R?and R® is H and

one is not H.

3 A compound according to any preceding Claim wherein one of R, R*and R’ is
selected from alkyl, F, Cl and Br and the others are H. '
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if one of Al4, Al5 and A°6 is NH NCH3 or S then Al2 and Al13 are both C
and one of Al4, Al15 and A16 is NH, N-CH3 or S or one of Al12 and Al13 is N.
2 A conpound according to Claim1 wherein at |east oh@Dgeenpber 2895 and R3 s
H and one is not H A conpound according to any precedi ng C ai mwherein
one of Rhboslggheond R3 is selected fromalkyl, F, O paorcBeveas the ot hers
are H 65 16 Decenber 2005 WO 031000692 PCTI GB02/ 02872 A conpound accor di ng
. to any preceding Claimwherein R is nethyl or d and R2 and R3 are H 5 A

conpound  agcahcHung aldrdiiio BhEHrecidtg CRIRAIWRMIER S Mefor@) afgfrand RS is H and
the other is al kyl . A conpoundaccording to any preceding C ai mwherein
one of R4 AHR'REHs H and the other is O met hyl . 7 A conpound according to

any of Clainms 1 to 4 wherein R4 and R5 are both H ~ 8 A conpound according
to any_of Clains 1 to 4 wherein R4 d RS are bo |F, .9 A conmpound

accor df ng A SPTERRNMY AECENG Aty %’F?ﬁamgﬂﬂfnr‘!"?‘?@q'%"elﬂtﬁ& 7 R 'ﬁ@rﬁ?gund accor di ng
to any pragedinedsd-aky Wwherein G is a group according to general formula
2. 11 A conpound according to any of Clains 1 to 9 wherein G is a group

according to general fornmula 3. 12 A conpound according to any preceding
Cl ai mewhergismgaunt ac@rdiigio pnpgrecydiigriiaitnavhegameneadf R andiRi iaH4and13 A conpound
according to $ny %f Clal'ms 1 to 11 wherein & is a group according to
general fdrepiPErsO-getyl. g o 9 14 . A conpound according to any of O ains
1 to 11 wherein & is a group according to general fornula 5, A is CH2

and A27 'S A\I cHdmpound according to any of Claims 1 to 4 wherein R* and R® are both H.
8 A compound according to any of Claims 1 to 4 wherein R* and R® are both F
9 A compound according to any preceding Claim wherein X' is NH.

10 A compound according to any preceding Claim wherein G' is a group according to

general formula 2.

11 A compound according to any of Claims 1 to 9 wherein G’ is a group according to

general formula 3.

12 A compound according to any preceding Claim wherein G?is a group according to

general formuia 4,

13 A compound according to any of Claims 1 fo 11 wherein G?is a group according fo

general formula 5, 6, 7, 8oro.

14 A compdund according to any of Claims 1 to 11 wherein G is a group according to
- general formula 5, A' is CHz and A% is NH,

15 A compound according to any of Claims 1 to 11 wherein G is a group according to
general formula 5, A' is NH or N—-alkyl and A? is C(=0).

16 A compound according to any of Claims 1 to 11 wherein G* is a group according to
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.15 A conpound according to any of Clains 1 to 11 wherein Q is a group _ L
according to general formula 5, A" is NH or N-al kyléﬁd ﬁﬁ) a 16 A
conmpound according to any of Clainms 1 to 11 wherein 8 accordl ng
to 66 16 Decenber 2005 WD 03/000692 general formula 5, 6 or 9 A3 is S and
A4 and Ao eeodopt h CH. PCTI GB02102872 17 A conpound aegenehegizt 0 any of
Clains 1 to 11 wherein & is a group according to general forrmula 5, 6 or
9, A3 is -CH=CH and A4 and As are both CH 18 A conpound according to

daiml V‘h%rﬁe\'d‘fd%lul'a% 5Bt WP isQ arfdl A* 2R ABG BB 4. e both H R4 is Hor
Onmethyl, B is H X is NHand Yis S. 19 A conpound according to Claim 1

wherein R is nmethyl or d, R2 and R3 are both H R4 is Hor Onethyl, RS
i SdHRB%? i Abcbuﬁph@md a¥cdréinglo aapomﬁaﬁmu mdwasr@mrcﬁi;m%ibop §&oa'r2dmghov\her ei ndR2
an are both H XL is sand, G. . 1S ~ 21 A conpoun
accor di ng 9%9eE! iz %@?J"E\l%'sl? "QHF’?@P?’\W a'?ﬂA @r&%cgnd R3 are both H R4
is Hor Onethyl, RBis H X is NHand & is R26 N N 22 A conpound

di daim1 werein R, i d both H R4
"SR ot & hempRindase i b i i ¥ ety %ﬁ%ggégar?%o&%imiﬁ 2005

R*is H or O-methyl, R®is H, X'isNH and Y is S.

19 A compound according to Claim 1 wherein R' is methyl or Ci, R? and R® are both H,
R*is H or O-methyl, R°is H, X" is NHand Y is O.

20 A compound according to Claim 1 wherein R? and R® are both H, X" is NH and G’
Is

N N"R16

21 A compound according to Claim 1 wherein R' is methyl or Cl, R? and R® are both H,
R*is H or O-methyl, Ris H, X' is NH and G?is’ '

22 A compound according to Claim 1 wherein R' is mathyl or Cl, R? and R*are both H,
R*is Hor O-methyl, R®is H, X' is NH, G'is

/ N\ _R'"
N N

./

and G%is
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' -gﬂgr (r)rfac S u ﬁ;e@gﬁl%%—%@{l@%ﬂﬁ)@ enzy lcaﬁ)amoy[s: i opro )r!])tperhydro azepme

- WD 03/000692 PCT1GB02102872 R2fi N ~N 23 A corrpound according to Caim1l

selected from. 4-nethyl- | -(N-(2-nmethyl-4-(2, 3, 4, 5tetr hy

ro- 1, 5- benzodi azepi n- 4- on- 1-yl - 16 Decemb ergoos
carbonyl ) benzyl car banoyl ) - L-t hi oprol yl ) per hydro-1, 4-di azepi ne, 4-methyl -|
- (N- (2- wwat d3yobosdz ( 1- net hyl -4, 10-d i hyd ropyrazol 0[5 febisplsh) - .
benzodi azepi n- 5- yIcarbonyl)benzylcarbanDyI) L t hi oprol yl ) per hydro-1, 4- dlaze

pi ne,
4, 4-di net hyl -1-(N-(2-nethyl - 4-(1- et hyl - ©- di hydr opyrazol o[ 5, 4-b][ 1, 5] -
benzodi azepi n-5-yl car bonyl )benzyl car ba I -L-t hi oprol yl)perhydro-1, 4-

di azepi ni um i odi de, 4-nethyl - H

-(N—(2-nethy|-4-(5,6,7,8-tetr i 3, 2-b] azepi n- 4-yl car bonyl ) -
benzyl car banoyl ) - L-t hi opr ol yl pd hydr -di azepine, 4-methyl-I-(N
(2-met hyl -4-(5,6,7,8-tetrahyd i eng - b] azepi n-4-yl car bonyl ) -
benzyl oxycar bonyl ) - L- prol yl ) per hydret 1, 4 di azepi ne,

(4R)-N -(2-chloro-4-(5,6,7, 84etrahyd roth ieno[3, 2-Db]

azepi n- 4-yl car bonyl ) benzyi - carbanDyI)-4-nethoxy-L-proIine-N-nethyI-

(2- pi cof Ij&g&m&ndg%rd}ng(tg@ ‘%C%rig,rno 4-(5,6,7, 8-tetrahyd

r ot hi eno| azepi n-4 car enz

" car banoyl )4@9%’['118\!(@ 'Eetbﬁ'&f@ﬁ)“ F&hYHW¥61bP’éﬁ°H"9¥%PHI"I)‘@'F"‘ﬂ| ne. 24 A

phar mac e ut dginyRaR A an ) MitisholfERiyuRes4-giagépiieound according to any of
Claims | to 23 as an active agent. 25 A pharnaceutical conposition

according to Claim24 which is a tablet or capsule for oral

admi ni st r af-prethyl-BEHV- mﬁnamaqwetr@ﬂ%oa&ymm&ofow4-a]mgnpound according to
ipn.t nufacture of a

4,4-dimethyl-1-(N-(2-méthyl-4—(1 -methyl-4,10-dihydropyrazolo[5,4-b}[1,5]-
benzodiazepin-5-ylcarbonyl}benzylcarbamoyl)-L-thioprolyl)perhydro-1,4-
diazepinium iodide,

4-methyl-1-{N-(2-methy}-4-(5,6,7,8-tetrahydrothienof3,2-blazepin-4-yicarbonyl)-
benzylcarbamoyl)-L-thioprolyl)perhydro-1,4-diazepine,

4-methyl-1-(N-(2-methyi-4-(5,6, 7 8-tetrahydrothieno]3,2-blazepin-4-yicarbonyl)-
benzyloxycarbonyl)-L-prolyl)perhydro-1,4-diazepine,

(4R)-N*~(2-chioro-4-(5,8,7,8-tetrahydrothieno[3,2-blazepin-4-ylcarbonyl)benzyi-
carbamoyl)-4-methoxy-L-proline-N-methyl-N-{2-picolyt)amide, and

1-((4R)-N"-(2-chloro-4-(5,6,7,8-tetrahydrothienof3,2-blazepin-4-ylcarbonyl}benzyl-
carbamoyl}-4-methoxy-L-prolyl}-4-{1-pyrrolidinyl)piperidine.

24 A pharmaceutical composition which comprises a compound according to any of
Claims 1 to 23 as an active agent.

25 A pharmaceutical composition according to Claim 24 which is a tablet or capsule
for oral administration.
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27 A pharmaceutical conposition according to claim?24 or 25 or a use
according to Claim 26 wherein the pharmaceutical conpgsition_is for the
treatnment of male erectile dysfunction and/or ot her 1orReeendlReg aQPs di sor der
or femal'e sexual disorder. 28 One or nore optical isonmers of a conmpound
according to any of clainms | to 22. 69

26 A use for a compound according fo any of Claims 1 to 23, which is as a

component in the manufacture of a pharmaceutical composition.

27 A pharmaceutical composition according to claim 24 or 25 or a use according
to Claim 26 wherein the pharmaceutical composition is for the treatment of
male erectile dysfunction and/or other male sexual disorder or female sexual

- disorder.

28 One or more optical isomers of a compound according to any of claims 1 to 22.
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