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~ DIAZACYCLOALKANES AS OXYTOCIN AGONISTS — -

" FIELD OF THE INVENTION

The present mven’uon relates to a senes of non—peptlde oxytocm agomsts and to;
pharmaceutlcal composltlons comprising such compounds The composrtlons are useful o

i for the treatment of certain physmiogtcal d:sorders such as erectile dysfunctmn

BACKGROUND

Neurophyseal hormones

. -,The neurophyseat hormones oxytocin (OT) and vasopressm (VP)—are cyclic nonapeptrdes .

-secreted by the postenor pltu:tary gland The structure of oxytocm is shown below

"_CONHZ

" Oxytocin — cycro‘-G-Cys-Tyr-l[e-G{ﬁ~Asn'-cys-Pfd;Leu-ely-NHg. ‘

Vasopressm differs from oxytocm in that it has phenylalamne at. posmon 3in ptace of .

|so!euc:ne and arginine at position 8 in place of leucine. Both hormones are synthe31sed L

m vivo as larger precursors, neurophysins, ‘which are. sub;ect_te post—translatronal

~ processing to release the mature peptzdes ~ OT and VP act through a family of

heptahel:cai receptors



_Abstract: Conpounds according to general formula (1) r o
- NR[err]R[err] or a fused polycyclic group are novel- Theg F%b@a&’?é@rve and

potent oxytocin agonists. Pharmaceutical conpositions: of such conpounds are
~useful i YPR¥18Yat nent of; inter alia, erectile dysfunceéDeBoziossss - -
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I NVENTION for the treatment of certain physiol ogical disorders, such ‘as

erectil e dysfunction. pharnaceutlcal conp03|t|ons conpri sing such.
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series of non-peptide oxytocin agonists. uro seéal
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structure of, oxytocin i's s e
cycl o' -2re0gs OT'FFIISI"P'@Q’@HDI% thatyrevemet been Iyem@ratedsetpr srticuart ftérs f rom
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ut erus,cem@rreoaéofécnbﬁpl icated in the onset and progress of labour, and
mammary gl ands, where it is involved in-the regul ation of mik expressi on.

O her organs aI so express OT receptors, and it is clear:that OT has a range
of physiol ogical roles that have not been fuI | y eI aborat ed yet In o
particular, it has . o _ S e e ,)

P A

. Oxvtocin agonists and antagonists

A number of peptide analogue's 'of. OT.are known in the Iit'eratu.re These lncIude both _ .; .
agcnists and antagonists OT and its agcnrsts are uséed, for example to accelerate |
" labour and to increase utenne muscle tone to control post-partum’ bleedrng, and one
antagcntst atosiban, has recentIy been registered as a treatment for pre~term Iabcur |
- However the peptidic nature of these compounds means that they are not Ilkely to be -
bioavailable afte_r oral dosing or to cross efficiently into the CNS. In order to get drugs | ,- :
~ that can be given oraIIy 'and to be able to exploit the centrai- effects of OT, attention has f
_ increasingly turned to ncn—peptides As a result, there are many publrcatlcns descrtbmg’ |
non-peptide ot antagcn:sts in early-stage develcpment Sc far, however there have )
- ‘been no reports of ncn—peptrde OT agonists. Th:s is not unexpected asitis generally-
~ held that it is easier to f’ nd a receptor antagomst than an agcnrst ' '

So there remains a need for. non—peptlde OT receptor. agonrsts Such ccmpounds shou!d )
' 'preferabiy be selectrve for the oT receptor over the VP receptors.. They could be |
' -'expected to show therapeut:c utihty in male and female sexual dysfunction partrcuIarly N
~male erectr[e dysfunctrcn in promotrng Iabour in controlling post-partum bieedmg, in

increasing mitk Iet»dcwn as weII as a number of other rndrcatrons

e



been suggested that OT acting in the CNS IS |nvoI ved in éF ﬁf‘ﬁqolt‘)e
response in nales, and.in the regulation of female sexual aro For
exanple, OT is erectogenic when admnistered i.c.v. to nale rats. It. also
has erectogenic activity when given Lv., but the doses required are up to
two or dSUMMARYTIITHEWEGVENTBINr, Which is consistent with a central node of
action. Oxytocin agonists and antagoni sts A nunber of peptide anal ogues of
Or are known in the literature. These include both agonists and

ant agonwe 8escibe diefbin aSseia® Nif PolerA reRid UsiRAific [OT réept| Ryonisl. acORLIBEE €.
| abour nd t ncrease uterine muscle tone to ontr ol Irs&)(s‘%art m b] eedi ng,

and one er&ﬁ‘t E%ﬁl@?y 2 (PERYIgRgL noves Coppeunds $eqg 'PQFQ&QPE ?rideat ment
for prephsrmacbaaly acceplapR\salts tHegofpept i di ¢ nature of these conpounds neans
that. they are not Ilkely to bg bi oavail abl e after oral dosing or to cross
efficiently into the CNSG'In BFder to get drugs that can be given orally
and to be able to expl 0|t-the cent al effects of Or, attention has
increasingly turned t
publ i cations descri bing

rﬁL , there are many -
p‘l’a lgts in early-stage
devel opnent. So far, howeve ‘ v Nb reports of non-peptide OT
agoni sts. This is not unexpec ed, as it . rally held that it is
easier to find a receptor antgyoni st tI@n an agonist. So there renains a
need for non-peptide OT receptor. agonists. Such conpounds shoul d _
preferably be selective for the OT Mreceptor over the VP receptors..'. They

could b?: E?n @%&5 guds ngfbydténteptﬁrﬁﬁ'ﬂt%'tg- c"l g{t 5{%#’%" n mal e. and fenmal e sexual

dysfunc par |cu e erec unction, in pronoting |abour,
in controlling post-partumbleeding, in i ncAQeaS| ng mlk let- wn as wel | .
as a nunber of o @er |n,d1 cations, 6Feb 2006 SUNNARY/
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Al is CH,, CH(OH), NH, N-alkyl, O or S; A? is CH,, CH(OH), C(=0) or NH; A% is S, NH,
N-alkyl, -CH=CH- or -CH=N—; A* and A® are each CH or N; A® is CH,, NH, N-alky! or O;
A” and A" are C or N; A® and A° are CH, N, NH, N(CH,)sR” or S; A" is -CH=CH-, CH, N,
NH, N—(CH,)s-R" or S; A and A" are N or C and A", A" and A'® are NH, N-CHs, S, N
or CH, provided that not more than one of A%, A’ and A" is NH, N-(CH.)s—R or S; that A
and A" are not both simultaneously N; that neither A” nor A" is N if one of A%, A® and A™
is NH, N«(CH,)i-R’ or S; that if A'® is ~CH=CH- then A® is N, A% is CH and both A" and

" are C; that if A" is not -CH=CH- then one of A%, A” and A"’ is NH, N—(CH,)—R’ or $

or one of A” and A" is N; that not more than one of A™, A" and A" is NH, N-CHj; or S;

...... o . Coa C g



herein, there may be provi ded novel conpounds accordlng formul a
1, and pharnaceutically acceptable salts thereof. é??%ﬁagﬁbfs /' N-R4
N(CH2)b 1 G is a group according to general formJIaZ 3, 4, 5 6 or 7.
AB 16 3Af 9~~7 A*\. A 5NMR~\5N(CH Ar Aln A 14

~. .~ 15thAAAM add? ARl&re rdt both simultaneously N; that if one of A%, A" and A" is NH,
N-CHj; or S then A'? and A" are both C; and that one of A", A™® and A" is NH, N-CH; or
S orone of A and A" is N.
X'is O or NH.
R', R? and R® are each H, alkyl, O-alkyl, F, Cl or Br.

R*is H, alkyl, optionally substituted phenyl, pyridyl, thienyl or furyl, or is <{(CH,)e-R®.

R® and R® are each [independently alkyl, Ar or {CHz)-Ar, where Ar is optionally
substituted phenyl or thienyl. '

R’ and R® are each independently H, alkyl, optionally substituted phenyl, pyridyl, thienyl
or furyl, F, OH, O-alkyl, S-alkyl, O-acyl, NH,, NH-alkyl, N(alkyl)., NH-acyl, N(alkyl}-acyl,
CO;H, CO2-~alkyl, CONH,, CONH-alkyl, CON(alkyl);, CN or CF,.

aistor2 bis1,20r3,cis1or2,dis1,20r3;eis1,2or3andfis 1, 2 or 3.

In a first aspect, the present invention provides a compound according to general formula
1, or a pharmaceutically acceptable salt thereof '

¢ R
2 )
o R F(CHZ)
1 N-—R4

X
e
R’ 0 :

1

wherein: G'is selected from



All-A234n8A2/A;._.'!AA‘..lA/AlS
A-~ 7 f" S A 15 AN11-A A12-Als N6 7 A is CH2,
or S; A2 is CH2, CH(OH), C(=O or NH A3 is S, NH,
-CH=N-; A4 and A5 are each CHor N, A6 is CH2, NH,

A4 3

NN1

O—ﬁgﬁﬁ'—" .0
N-aI kyl, -CH=CH or
N-al kyl or 0; A7 and A"

C and Al4, Al5 and Al16 are NH,

are Cor N, A8 and A9 are CH, N, NH, N(CH2)dR7 or S; Al is -CH=CH, CH, N,
NH, N(CH2)d-R7 or S; Al2 and A'3 are_N or
NCH3, S, R

NH, N- ( CH2hebuBacesrding th dahe@iforraing 4°a grdud 4teb
nei t her A72:JnotB fﬁg ngl eongro gAgL%and SA

tblgghﬁﬁi foﬁﬁaaatas b§r )

Al |
that if A18%% '"%F‘P:@?rq‘-er?‘ﬁ%rﬁ‘%ﬁ Edﬂlg"%@ egoringin@ensiahiomnuly

grgup @ecording i @isetah Sarmyist 2. GEPUPhasrosTiey by 9eneraldormaia a0 i s

t hat
or S;
All are C

%CH

that if A is not -CH=CH-- then one of A8, A% and A10 is NH, NT4(CHZ)d R7
or S or one of A7 nd A" ,is N; that nog noré‘thas one of A14,AAL5 and Al6
's NH. N OHgRRr . S Puay 2006 AT }.f\ AT ?‘\
A "\.___
N \ | \A11~—A1° (\ \ 125—;\
R \ _(CHy), // N \//
N
2 3 4 5
A2 4__ A8
6 a0 /\ Al
T3 A--..___ATE;’ ™ A é / N 15
A ], o)
] 4 : 1A \‘“w”
A ‘ A £12— —A'®
A\ |
A N
N
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Al is selected from CH,, CH(oH), NH, N-alkyl, 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;

Ae.is sélected from CH,, NH, N-alkyl and O;

A’ and A" are selectéd from C and N;-

~ AP and A® are selected from CH, N, NH, N(CH,),R” and S;

A" is selected from —CH=CH—, CH, N, NH, N(CHz)dFvi7 and S;

A" and A" are selected from N and C;

4a



that A2 and Al13 are not both sinultaneously N, that if f. A 4. . Al5 and
Al6 is NH N-CH3 or S then Al2 and Al3 are both C and SitepRlane2ghe Al4,

Al5 and A16 is NHL NNCH3 or S or one of Al2 and A13 is N X1 is O or NH
R, R2 and R3 are each H, alkyl, OGalkyl, F, d or Br. R4 is H alkyl,
optionally substituted phenyl, pyridyl, thienyl or furyl, or is -(CH2)e R8.

R5 and R6 @(1;%% Am%gé)%ﬂéeiﬁéq}rgm%%NJClsr, Sg§ agﬁ )f-Ar, where Ar is

optionally stitute or thienyl are each i ndependently
H, al kyl, optionally substituted phenyl, pyridyl, thienyl or furyl, F, OH,

O al kyl, S-al acyl _NHal kyl. N(alkyl)2, NHacyl, N(alkyl)-acyl .
CO2H, mz-ﬁ&é;?%'e‘%%lﬁ@m B kyl . CON(alkyl)2, ON or CF3. ais 1 or2, bis

1,20r3,cisl or 2, dis 1, 2or 3; eis 1, 2or 3and f is 1, 2 or 3. In a
first aspegd, pi § i ' rovi,des .according to
gener al fo?zzrﬁﬁagﬁ.dli,Q %’%%E%ﬁ%rgﬁgégﬁﬁ @aﬁﬂm aE%@&tcfib@ g“@éf't thereof Gl R3
(CH2)a 1 NR4 N, / (CHA wherein: G is selected from9 February 2006 a
group accorgi ral r r ' l..formla
3 o ou e el e BB Ay N S R SR bR SR ey o
formula 5, sabgitwe thieryt optionaly sebstituied airylf aptioually stibstitated pgridip according to
general Torgyl®, fen3re P {chnRe, oALCH=CH-CH,-RE, -CH,-C=C-CH,R®, (CHy)y-
CH(OH)-(CHo)wR®,
«{(CH2)-O-(CH,)-R® and

| CH——A—RS

3 3

R® and R® are independently selected from alkyl, Ar and -{(CH,)—Ar;

R’ is selected from H, alkyl, optionally substituted phenyl, F, OH, O-alkyl, O-acyl, S-
alkyl, NH,, NH—aEkyI, N(alkyl)., NH-acyl, N{alkyl)-acyl, CO,H, CO,—alkyl, CONH,,
CONH-alkyl, CON(alkyl),, CN, CF;, optionally substituted pyridyl, optionally
substituted thienyl and optionally substituted furyl; '

R? is selected from H, alkyl, alkenyl, alkynyl, acyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted thienyl, optionally substituted furyl,
7 optiohally substituted pyrollyl, optionally substituted pyrazolyi, optionally substituted
imidazolyl, optionally substituted oxazo[yl, optionally substituted isoxazolyl, optionally
substituted thiazolyl, optionally substituted isothiazolyl, F, OH, hydroxyalkyl,— O-alkyl,
O-acyl, S-alkyl, NH,, NH-alkyl, N(alkyl),, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
NH-acyl, N(alkyl)-acyl, Nz, CO;H, CO,—alkyl, CONH,, CONH-alkyl, CON(alky},, CN
and CF;;

Ar is selected from optionally substituted thienyl and optionally substituted phenyl;

4b



6 ~A5 N",(CH2)c $ Al4 A6- "7 A~As 15 13 ". A 111A10 Ag F%bﬁﬁ_flg Q&TA? AA9
A A A1l _A10 A5 N4 6 A is selected fromCH2i CH(OH), 12 0 and
S; A2 is selected fromCH2, CH OH), C(=O and NH, A3 is sel ected from S,
NH, N-al kyl, -CH=CH and -CH=N-; A4 and A5 are each selected from CH and
N, A6 is sélietred HisdnOH3; c isH, ong. dlikyl 2 andt e0is 1, A73 ardl T4 1, 20r83 3wl &t ed

fromC and Angl gied fromCH N, NH, NCHR)dR and S; A0
i s sel ecte froia C%:@EF%’“WI\]? I\ﬁ N(CH2) dR7 and S; Al2 and Al3 are
selected fromNand C \ i6 12-A AN

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,)sR” 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(CHg)dR7 or S or one of A
and A" is N;

not more than one of A™, A" and A is NH, N-CH; or S;
A" and A" are not both simultaneously N;
if one of A™, A’ and A is NH, N-CH; or S then A"? and A" are both C: and
one of A“,. A™ and A™ is NH, N-CH; or S or one of A™” and A®is N.
In a second aspect, the preseht invenfion provides pharmaceutical compésitions of these

novel compounds, which compositions are useful for the freatment of, infer alia, male

erectile dysfung:tion.

In a third aspect, the present invention provides a use for a compound, salt or isomer as
described above, which is as a component in the manufacture of a pharmaceutical

composition.

4c



N and

5 7 9 February 2006 Al4, Al5 and Al6 are selected from NE(,FSeglfugﬁS%%O%from n

CH Xl is selected fromO and NH Rl, R2 and R3 are eac

al kyl, . Oalkyl, F, CI and Br; R4 is selected fromH, alkyl, alkenyl, . . -

al kynyl ' AR AT . aptional | substituted thienyl,
opt i ona{ln Ié;%g si% #)té%ltt g%bﬁ'tt?r%ﬂlﬁ :ﬁg%r@?g R%‘t‘{)\f!c;'/e%stt&g st5%t ﬂf%/% FOBVP P%‘iz I -S,aﬁ-or

( CO>- Oamen asrdescribgdGripove i the. IDRAUfEREHIGHReBBamefHRr GrlrddtRef - (CH2) g
CH( OH) h45E13) for 5 ; (CH2),-R8 and CH2 -A R |j R5 and R6 are
independentl%nﬁg{? seecxglgﬁ%?rg%n}sél kyl, Ar and -(CH2)f-Ar; R7 is selected from
H, alkyl, optionally substituted phenyl, F, OH Oualkyl, OGacyl, S alkyl,
NH2, NBETAIED DESCRIBTIDN ONHECINVENTEONKY! ) - acyl , CO2H, C02-al kyl, CONH2,
CONH- al kyl, CON(al kyl)2, CN, CF3, optionally substituted pyridyl,
optionally substituted thienyl and optionally substituted furyl; R8 is

sel ectlada first msphctatheypreséitkinition dolphdés nae |b‘en9*ﬂt dPahhtés Bl Sirkdgt ed
phenyl bstituted pyridyl, optionally substituted thienyl,

optionall u
opt i on%cf’w'quﬂ@f‘?%{%ﬂm"@ryl , optionally substituted pyrollyl, optionally
substituted pyrazolyl, optionally substituted imdazolyl, optionally
substituted oxazolyl, optionally substituted isoxazolyl, optionally
substituted thiazolyl, optionally substituted isothiazolyl, F, OH,
hydr oxyal kyl, O-al kyl, O-acyl, S-alkyl, NH2, NHal kyl, N(al kyl) 2,
1-pyrrolidinyl, 1-piperidinyl, 4-norpholinyl, NHacyl, N(alkyl)-acyl, N3,
CO2H, C02-al kyl, CONH2, CONH-al kyl, CON(al kyl)2, CN and CF3; Ar is
sel ected fromoptionally substituted thienyl and optionally substituted

phenyl; 4b
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-9 February 2006 ai sl or2, bisi, 20r3.;'cisl or2 di s1, 20r3 ei r ,
‘fisl, 2or3andg, .h, i and.j are all independentIy 1 or 3%?@}%@%)0[6}1{1,[ not.

~nore than one of A8, A9 and A70 is NH N CHZ)dR? or S;' A7 and Al are not -
' both si niNQ 836y N, neither A7 nor A" is N if one of ARCTAOB@N3s9A10 is
NH, N(CH2)dR7 or-S; if Al is -CH=CH. then A8 is N, A9-is CH and both A7.
and A" are C;- if A10 i's not -CH=CH then one of A8, A9 and A0 is NH, . :
N( CH2) dR7 or 'S or one. of Al - agd Al is N, not nmore than one of Al4, A15 .
and-Al6 is NH, NCH3 or & AlR and A13 are not both sinultaneously N if =~
one of Al4, Al5 and Al6. Lis NH N-CH3 o S then Al2 and Al13 are both C and
one of Al4, A75 and Alg-Ts N\LCHB or of Al2 and A13 is N In a
* second aspect, thé present - |on_ gr ovi EL amceutical conpositions =

-of these novel conpounds, whieh~Copposi Nna@#aéb useful .for the treatnment
~of, inter alia, male erectild dysfunct[lon third aspect, the present

“invention provides a use for R1corrpound@ salt or isomer as described

'-above which is as a component in the manufacture of. a phar maceut i cal
~conposi tion. 9 Febr uary 2006 In a fourth aspect, the present i nventi on

Dot odh e A P B R B A e R PR S
-di sor derydroﬁT@rl)L@:yD@ﬁR@TalmyCE—'ﬂﬂ@l)l DRGINE| @Nd | thteahélbgé'ts asder (Ft he E
g;ﬁzregt[‘:h 061}1%3%: ine (%S) "B eferagﬁr &t |eagtac§n%ar?an1els~12 g FtIEI rrseﬁsandaa%(l:é)arsgl " t ° o
' one is not H. More preferably, ore of R, R? and R® is an alkyl group or a halogen and- o
the others are H Most preferably, R’ is rnethyi or Cl and R2 and R3 are both H.

The Iinklng group X is’ selected from oxygen (O) and unsubstltuted natrogen (NH).
Preferably, Xis NH

The |nteger a may be 1 or2, and the rnteger b may be 1 2 or 3 Preferably ais 1 and b
is 2 such that this rrng is a pzperazrne ' ' B '

The substrtuent R4 is selected from H, alkyf groups optronai!y substrtuted phenyl pyridyl,
_ thienyl, fury!, pyrroly[ pyrazolyl 1mrdazolyi ‘oxazolyl, rsoxazoiyl thiazolyl and isothiazolyl -
* groups, a group-(CO)- O—(CHz)ﬁRﬁ where eis 1,2 3or4, a group —(CHz)eR where e is B |
- 1,2, 3 or 4, -CH;-CH=CH- c:Hz-R8 -CHz-C_C-CHz-RB -{CHz)g“CH(OH) ((3H2),,-RB where T
g and h are mdependently 1or 2,

R? is selected from H F, CFa,'alkyl gr’oope, O-alkyl groups,'S-a‘lkyl‘ groups, O-acy! groups, :
~ hydroxyalkyt groups, arni,no groupe euoh as NH,;, NH-alkyl, N(a!ky!)g, '1-pyrrofidinyl, 1- ,
| p;perrdin-yr'_and4;morphorrnyr,.NH.-acyr, N(alkyl)-acyl, CO;H, COy-alkyl, CONH,, CONH-
alkyl, CON(alky!);, CN and optionally substituted phenyl, pyridyl, thienyl, furyl, pyrrolyl, :
| pyrazoly!,'imidazo}y!, oxazotyl, is_oxazolyi, thiazolyl and isothia'zolyt groups.  Suitable
optional substituents for the phenyl, pyridyt, _thienyl, furyl, pyrro]yl, pyrazo-lyl,-imidazoly!,'
oxazolyl, isox_azolyi, thiazolyl and isothiazolyl groups in R* and R® -incl_ud'e F-Cl, Br, CF,
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February 2006 WD 031016316 PCT/ GBOZ/ 03593 1 1In ? ﬁpgﬁ@l
a the substituents Rl, R2 and R3 are |ndependently seleC rom

en évg) al k% groups, al koxy (0-al kyl) groups, and the hal ogens.
ne VB 01&Hborine (C') and bromine (Br). Preferably, PAT/GBR#BSBne of -
and R3 is Hand at least: one is not H Mre preferably, one of Rl

R3 is an al kyl group or -a hal.ogen and the ot hers are H.  Mbst

o S et BT A06), AR RI S BT oh bl sl pPKL Rr 0P

: Pr ef er altityy, andl N(eildsdl-)iz Mhicadyht digalkylpaady G@-H, @Ozzaiksé,ncBCDlHldz,l ﬁl@@érall@'l rray be' '

U bk B O e hBf o) S gt e,

qlyhrplys ubystizdlyit edrdpiardyiquxam{ylr dydxazolyhi thiagblyl bungdthrapglylr gto;ulp may -

e T AREE L EH Rk kBTS8P Z?EL"paZ‘-" "

eR8, where e is. 1, 2, 3 or 4, -CH2-CH=CH CH2-R3, WCH2- C—C—-CHZ R8,

AR L Rl o b ISR e OO

&f fr sordted Front=3 a@bifo’brcﬁfpoﬂtﬂfordrﬁb ab l@dnegmuﬁﬁura& % lﬁydedgbneytlmk 3
rou r ox am_no _gro

of o Byt Gtet tormtlgod et afier Sada HESL iSRRI Siobe skep g’

Ig)gnagayfomﬁ%'-e af®2; al kyl, CONH2, CONH- al kyl, CO\I( al kyl") 2, CN and

al.ly -substituted phenyl pyrldyl t hi enyl, fury[ pyrrolyl;

l'yl, imdazolyl, oxazol y] , .i_sox'azol yI/,A hi azoI yI and i sqmtt\lazol yI
_Sl_'_tantabl_eAS R ALAvim A° - ww A
N N \w 10 ”"," \ ol /
N. AL A B 12—-—A15 .
e '.\\'A5 ~
2 3

In general formula 2, R5 and RE are lndependently setected from alkyl, Ar and n(CHz)r—Ar. _

“where f is- 4,2 or 3 and Ar is selected from thienyl and optlonally substrtuted phenyl.

Suitable- substrtuents for the phenyl group are alky[ groups, OH, alkoxy groups, halogens .

: NHz, NH aikyl and N(alkyl). The phenyl group may be substrtuted wrth up to three such '

substrtuents Wthh may be the same or drfferent

‘ in general formula 3, A1 |s selected from CHz, CH(OH) NH N alkyl O and S. A2 is

' NH or N—a!ky!

"se[ected from CHz, CH(OH) C(—O) and NH, and ¢ is. 1 or2, preferably 2. ltis preferred |
that when A2 is NH then Alis CHz It is a!so preferred that when f-\2 is C(—O) then A1 is

e



optional substituents for the phenyl, pyridyl, thienyl, - gg 5\?%66@'
pyrazol yl, .imdazolyl, oxazol yl, isoxazolyl, thiazolyl

yl,

I azol yI

groups in R4 and R8 |ncI ude- F; C, Br, CF3, 9 February 2006 WO 03/016316
- PCT/ cBo2V§B9164 kyI groups, OH, Oal kyI groups, hydroxyaPQWGﬁjﬂ/@@p%
groups such as NH2, 'NH al kyl and N(al kyl)2,. NHacyl, N(al kyl)-acyl,

- C02- al

kyl, CONHZ, CO\IH— al kyl , CO\I( al kyI )2 oxadl azol yI t hi adi azol yI

d NC2. The. ph dyl. |
T oo gaerabhrtiise £)8 kot 4T Bheckd! S s PR dRa RS et have
£8- SHEM SHR S dryeats sWBkeh Fe (1 ahd . same. pr@frenéufefnafoonhenﬂhe |

- up tot
group
am de
f or mul

.5, and

is -a |sub§t|tuted nitrogen such that the C(=Q) -Gl bond is
Avdad andh E@dé\

use rlcyc i ¢ group according to. ‘general fornulae 6 an

pech@tl GH.cid amtodeye 13 Hioghsup Magc IP &AESE BTEefRet al -

FBodifiehtA°% DEQUEHL Gndd oMy ACERS BHATH S IEDE ﬁalrmf%éﬂﬂeae g, 4 an is

am no-
CRH,
N

an

"~ As AanranoiheerrqEérr)ad/ehdJodMevﬁ Al iA-GEI=NA mcgéﬁ@nam%mmma CH, o2t R6 -are E
i ndepefndentp%dsel £ec '

iné rmgt el% ano?her pré(f\érred embo%:mer(toﬁxe? H-‘CH A*i is CH and A°

is N, again so as to form a pyridine nng

=

: In genera[ formulae 4 and 6, A° is se!eoted from CHa, NH N—alkyl and 0, A7 and A" are
selected from C and N, A and A°® are “selected from CH, N, NH, N—(CHz)d—R” and Sand .

* A% is selected from —CH=CH-, CH, N, NH, N~(CHz)¢-R’ and S, where d is 1, 20r3and
R’ is selected from H, F; CF3, alkyl groups OH O-alkyl groups S-alkyt groups O-acyl
- groups, amino groups such as NH,, NH—aIkyI and N(alkyl),, NH- acy! N(alkyh)- acyl COzH 3

CO.-alkyl, CONH;, CONH- alky[ ‘CON(alkyl)z, CN and ‘optionally substituted phenyl
groups. " Suitable optional substituents for the pheny! groups in R" include F, C}, Br, CFS,

| ~alkyl groups O-alkyl groups, amino groups such as NHz, NH-alkyl and N(alkyl)z, NH- acyl :

: pheny! group may have up to three such substituents which may be the same or different. .

N(alkyl)-acyl, COH, COs-alkyl, CONH,, CONH-alkyl, CON(aIky])g,.CN and NOZ.-_ ~The

The ring constituted by A7 A8, Ag A“’ and A“ is aromatic, and. accordlngly the groups -

must satisfy certain reqwrements. When A" is —CH CH~the ring is a six-membered

o ri'ng As such; it can only corhprise atoms of the type ~C(R)= and -N=. Hence A and

; A must both be C and A® and A° must be either GH or N. We have found that suitable:
L actmty is only obtained when Atis N and A° | is CH. When A" s not ~CH=CH- then the-

ring is a fiv ‘-membered- ring. In this case one, and only one of the atoms in the ring _'

must be S or altri_gonal nitrogen. In this context, a “trigonal nitrogen is a nitrogen atom

“linked covalently to three different atoms. - Two of these atoms are the lmmediate'
" neighbours to the nitrogen atom in the fi veﬂmembered ring. The third is a hydrogen
~ "carbon or other atom linked to the fi ve-membered ring.  Thus it follows that, when A is

"‘mtrogen Hence the selection of A7 AB A% AY and A" is subject to the followmg g

not —~CH=CH~ then one (and only one) of A7, A%, A%, A" and A" must be S or a trigonal

'restrlctlons

1) [fA"is not -CH= CH- then one of A®, A?and A" is NH, N— (CHz)d—~R or S or one of_

e

A7 and A11 is N



where f is-A "2 or 3 and Ar is selected fromthlenyl and q:,%Hu ga&
~substituted phenyl. Suitable. substituentsfor the pheny grou e al kyI

: V‘groups_, K groups, hal ogens, NH2, NH-aI kyl and N(al kyl)2. The
~ phenyl g?@@‘gm&%e substituted with up to three such sub®ETIGRONOEhich -
may be the same or different. selected from CH2, CH(OH), =0) ‘and NH, _and
c is 1 or 2, preferably 2. It is preferred .that when A2 is NHthen A" is

A is.als referre ep e |s In general. =~
for rruI 5)3 '\%t m°§e 'b‘&"t'eeﬂfd rg‘maﬂﬂi W@)%'%(N%Ca:l&p ﬁ 0 and S.- A2 is
NH or Igal WlandgxtFﬁtyyuwtboﬂH%QuﬁﬁE 0GB 2eQ3593 I n general forrrul ae 3, 6 and
7, A3 isS sele from,S, N-_and A4-and As
~are eadh’ sé‘feétg? Fefofn @F@Yé?ﬁjNI\for}enﬂfa&ép%\e?'e‘? P‘edseﬁ%%cﬁaﬁ 'R3 is Sand A4
‘and As are both CH, so as to form.a thi ophene ring. In another preferred _
enbodinent, A3 is - A4 -and AS so.as ft for _
benzendn W&fe”q%e'a'%tj‘mﬁ“td?‘etsew”ed l”e‘WB@Pﬁrﬁﬁ ”egl%rf'%c’d"aﬁﬂtl\l- y r@ Ah and
A5 ar e npQbi,) %ﬁ? SQnaaSm‘oPe pré?éeeae%umére A% RONHIGY NICHIRLRDASfieN gl

errbodlrrent A4 is CH and As - is"N, again so as to forma
: pyrrdrrPe Iﬁr . in general forrrul,ae 4 and 6, A5 is selected from CFI 21 'NH;
~N-alkyl and 0, A7 and A" are select ed fromC and N,- A8 and A9 are seI ect ed
fromCH N NH N (CH2)d-R7 nd S gnd . AlO is seletedfr

CH N, Ingenpgal {canz ﬁ?ﬂfaﬁdf\ RRhe T age selegtedfrop Naa IS' a‘e‘&lt‘ﬁed from o

H F I I
o oups T BLngh R S%h?t%t' B S %ttittﬁttﬁﬁa?ﬁt%"°

“N(al kylfyeauymberednig 200 ZcatHeye mt@@trezon@mni @nhrypne cﬁx\q(ratrlawa)izvtrmnand L
option e ) | 514 QL8 | nts for.
R Ee ?—tér?ée%l‘}’%%eleotlt&rn %_/9 eﬂply ﬁdé ! ‘é@? A"ﬁg sh%%%?toocﬁ% t&%&@rr}gg%ggfch%ﬁsg | kyI ’3

- gr oups 1)am®ma g‘rﬂo‘up@saﬂdm’&s NN -Gy o wr Oaﬂ@fﬂl “HITAY 25 NNH acyl , ‘

N( al kyl KpL‘ @ CON( al kyl) 2, CN and NOZ

The l?ényﬁ\}lcﬁf%%g%mmn%t?g& C":SI}!PeE‘ wéhtﬁé{l tuents which naybe the -
sane or3)d| ff'eaeMA’ may not both simuitaneously be N.~ -

4 If one of A“‘ A" and A™ is NH, N—CH3 or § then A™ and A“3 are both o

As used hereln the term a!kyl” is intended to desrgnate lower a[kyl groups ie. saturated
hydrocarbon groups of between one and six carbon atoms including linear, branchedl_ )
.and cyclic alkyl groups. | Examples of “alkyl” 1nctude but are not limited to: G, - methyl, ~
"C - ethyl, Cs - propyl, isopropyl, cyciopropyl C, - n-butyl, sec-butyl |sobuty! tert—butyl
ccyclobutyl, cyclopropylmetnyi, methylcyclopropy! Cs - -penty[ neopentyl -
. cyclopropylethyl, dimetnylcyclopropyl, and Cs n- hexyl cyclohexyt brcyclo[3'1 O]hexyt

. The term “alkenyl" denotes a Iower alkenyl group, se a mono—unsaturated hydrooarbon T
_-group of between two and six oarbon atoms rncludmg hnear branched and cyclic aikeny! :
_groups.. Examples of alkenyl" include, but are not fimited to Cz'- vrnyl Cs - alIyI 1-

: methylwnyl 1—propenyl Ci— but—3-eny! but—2—enyl methally! B

' _The term alkyny!” .denotes a !ower a[kynyl group, ie. an unsaturated hydrocarbon group . - E
| of -between fwo and sn( carbon atoms whrch mcludes a carbon-carbon triple bond, o
including linear, branched and cyclic atkynyl groups. Examples of "alkynyi" rnotude but_ _

are not limited to: C; - ethynyl, Ca propargyi 1-propynyl '



The ring constituted by A7, A8 A9 A and A" is arorratlg,FeB%%ﬁmdl ngly:

- the groups nust satisfy certal n.‘requirenents. Wien Al I's -

e ring-

is a six-nmenbered ring. As such, it can only conprise atons of the type:
-C(R) = am¢D oBi6316Hence A7 and All nust both be C and AS audv@&zmust be.
either CHor N.. W ‘have found that suitable -activity is only obtained
~when A8 is Nand A9 is CH \Wen A is not -CH=CH thenthe ringis a _
fiva-nenbered. ‘ring. In this case one, and only one, of the atons in the
ring rsteme hydexyakylr dgantaqs an iﬂtkl’:/b@’@HP asifiefined abayR @Whichong ¢f HEFReT

Ni trogeR’ hidtogehidnROSR t h ngePoﬁpgetteet oyt ot Béﬁ‘&aﬂ'nhf RIcRthaAt ONB.

Two of . these atons are 'ate” nei hbours to'the nitro

the fi ¢Be Myaioxylcaronp Mgl berﬁtta@hﬁdrta any eerhwi%@%rhon Ee Mhmothe(tw

n one

f

en atomin-
gxaltylom -

inked Fd%ﬁteh@?ah‘bfemré@af gr-’o]y@‘ﬁciude ek Lot Hidted, te!ﬂﬁvn%:éwﬁgéth 1“0t_ o

<ty gonﬁﬁOCh‘lz)t rloigeioxyedve

)bc&-hk&ﬁi‘fowﬁw (WHz&'dﬁz) AL grdivdroxyethyls

subj ec L )l o 5 VorvorAbHEHaot n o‘ne
of EI—A%@H @ﬁg@ﬂ) sw@yarol\)éf?sc‘t-%tﬂ 30!4@) O)I I-ﬁine (of B?M and %ﬁ Ifong 9.
, Februaﬁ)jﬁltﬂml WD 03/ 016316 PCT/ GB02/ 43593 2) Not. more than one of ‘A6, A9
-and Al19 nay be NH, N-(CHZ)d R7 or S. 3) A7 and All may not both

si mul taneously be N,. 4) Neither A7 nor All may be Nif-one of A8, A9.end
A30 i sThei temqp Cepfdrgnaies 8. gronpaR-§HEPSr weerEeF%bed*lnerﬁaturAedu er matmrﬁteétnot her

Pr ef er gitoEsORBAY of ublo bevdiliaRbop Mo B)oy i of fich Mofo PESLERIRY |

. enbodi nt, Ab 1's | ‘
fornul g& aeylaaavusas mlgde,néumaae aok I@eteéctcedwmﬂmaqea/hdpl@iawd bAmlgoylA@rsl and
A6 apgoffyect ed fromNH, N-C-13, S, N.and CH . Again, these atons.

tCOﬂStl

tute an aromatlc ~five- rrenbered r|ng ‘and SO, there must be one,

onl y one, S or trigonal nitrogen. _
' The compounds accordmg te the present mvention generally contarn a basm nltrogen '

and

atom -and so are capable of formmg addition salts with protic ac:lc!s such as hydroch!onc _

acid, suiphuric acid, phOSphonc acid, acetac acid, tnﬂuoroacetlc acid, benzoxc acid, maleic

the present invention may also contain an acidic group, such as a carboxyltc acid group

at R  or R® These compounds may exist as inner salts (zw:ttenons) or as salts such as

~ 'sodium, potassmm magnesium, calctum or tetra—alkylammomum salts: To the extent

that such salts are pharmaceuhcaily acceptabfe ‘they are mcluded w:thtn the scope of the

present tnvent[on

The com"pounds according to the present invention may. have one or more sterecgenic -

-acid, citric aCId, fumaric acid, methanesuiphon:c acid and the like. " The compounds of

.cenires (“asymmetric carbon atoms") and so may exhibit optical isomerism. The scope =

of the pr‘esent ‘Invention includes . all ~epimers, enantiomers and diastereomers ' of

'compounds accordlng to genera! formula 1 1ncludmg srngte isomers, mixtures and

racemates.

. Particulatly'.preferred‘em_bodimente within the present invention are those comlpour_tde
- that combine 'two or more of the preferred features 'descri‘bed above. One such

"-p_a_rticmarly preferred embodiment is a urea according to generel _formu_ia 8.



‘Hence the selectlon of A 2, A13 A 4, Al5 and Al6.is SUEP?ﬁPd#%} S
following restrictions. 1) One of A'4 A35 and -Al6 is N S or one
of Al12 aqﬁ’A%ﬁHgf N. 2) Not nore than one of Al4, Al5 and Al15.is NH, -N-CH3
or S.- 3) 35 13 may not both S|nultaneously be N. 4) PCT/GBO2/6FOA14, . . -
Al5 and A16 is NH, N-CH3 or S then. Al2 and Al3 are both C As used hereln
“the term"alkyl" is intended to designate |ower alkyl groups, i.e.
saturated hydrocarbon grdgps of between one and six carbon atonB -
i ncludi ng linear, branched? and cyclic al kyl groups.- Exanples of - aIkyI"
i.ncl-ude, but. are not limfed tQ:- C, - methyl, C2 et hyl, propyl
i sopropyl, cyclopropyl, A- b , sec-b Zasobutyl tent butyl.,
cycl obutyl, ‘cyclopropyl net hyl uhychcIop opjkbﬁﬁg h- pentyl neopentyl
. cycl opropyl et hyl ; -di net hyi cychapfop: n- hexyl , cyclohexyl
- bicycl o[ 3. 1. O]hexyl The tern1"*|keny| not%s %PIomer aIkenyI group,

a nono- unsat ur at ed hydrocarbonff@roup of between two and six carbon atons
i ncl udi ng-linear, branched and cycli-c aIkenyI - groups. Exanples of

. “"alkenyl” ‘i ncl ude but are not linitel to: C2 - vi nyl, aIIyI 1-
- methyl va Qéharaﬂfnﬁﬁ@@@ﬁ‘ :sq'ﬂethythI?’ EME, 2wk Pae pre%&gggla é! ‘The term
- "alkynyl ™ denotes a lower al kynyl. group, 1.e. an unsaturat: hy: rocarbon -
group .of between two ‘and six carbon atoms which -includes a =

car bonméweﬁédﬁgu%%cord“{bqo Hégaﬂfbrlﬁﬁ_ﬁég branched "and-cycli ¢ al kynyl
gr oups. Exarrpl es of "alkynyl™ 7 nclude, but are not limted to: C2 - -

. ethynyl, C3 - proparagyl, I3bropyny| ‘The term hydroxyalkyl, denotes an-
al kyl group as defined abolve in which one.of ‘nore off the hydrogenlatonsr

~.are replaced by hydr oXy =T ey OH). in ge ﬁot nore than: one P
hydroxyl group will be attac D anmpart@ carbon at om-wi thin the - } _

hydr oxal kyl - group. ' Exanpl e r oups incl ude,” but are not
- limted to: hydroxymethyl (HOGH2), ~1- hydir oxy thyI (CHSCH(C]—l))
-2-hydroxyet hyl "(HOCH2CH2), "9, 2xdhhydr oxyg} hyl . (HOCHZCH(O—I)) S
4- hydr oxy- 2- pent yl  ( CH3CH( OH) CH2CH( CH3) and 4- hydr oxy cycl ohexyl

In general formula 9, R™ R*and G’ are as previously deﬁned.‘-

Aho’;her particularly preferred embodiment is a ,comp'ou'nd according to general fr;)_rmuiai o

10, which corresponds to a combound'acc'ording' to general formufa 1 in which G' is a o
group according to general formula 6 wherein AS A5and A’ are all CH /-‘\6 is. NH A and
A" are both C, A° is N(CHa)R' and A% s N. o

(CHZ)d-R

- F(CHZ)
(CHz)b . .

| | 10 . __ g S
- In general formula 10, R', R?, R® R R7, A%, X", a, b and d are as previously defined.

—

10



. The term"acyl ". denotes a group R—C( O) V\,her'e Ris H ay$a aa} or” -
‘unsat-ur at ed hydrocar bon noi ety of up to seven carbon atons or

“t hi enyl
fornyl
to the.

group. Exanples of, acyl .groups include, but. are not limted to:

, A@030163%6i val oyl., benzoyl and' ni cotinoyl . The comRAKIGBO2SsTr di ng-

present invention generally contain a. basic nitrogen: atom and so -

~are capabl e of formng addition salts with erotic.acids such as

hydr ochi R{O'SF re?e(hle(a cjﬁ% BREL i€ a8 ouﬂB%%? chtoeé%'ggrai arRliL1AC d,

“trifluor oace i'C.acl enzoi ¢ ‘acl

citric acid, furrarlc

- aci d,; ‘met hanesui phoni ¢ aci d. @@q }tpg7llke The conpounds. of. - the present.
on .may al so contai n an acfdic group, such as a carboxylic acid group

- at R7 or. R8 These corrpoundsHma Ne-xmst as inner - salts (zvmtterlons) or as .- -

“"salts such.. as .sodium pd{ i u magnesi um. cal ciumor ‘

'|nvent|

. tetra-al kyl ammoni um saj To 't
" pharnaceutical |y acceptabe,

pr esent

have one ‘or nore stereogenic
- may exhibit optical isomeriss
all epi

“extent . that such salts are- '
they are included within the scope of the
s according to the present invention may -

invention. Thexg m /
centres ("asymmetric car| bon atons") and .so

. definedn gm::mi fmnaﬁmr'rﬁ(ﬂ%’f‘ Q?4amr@3aarabatermlamg‘ewwugbrﬂ@fa¢d f or rrul a 9. Gl

-~ Individual pfeferred co_mpound.s_ within thé invénti'on include:

-(4-(4—cyclopropylmethyiplperazme-1—carbonylammomethy!) 3-methyibenzoyl) 1—methyl-

4, 10—dlhydropyrazoio[5 4-hi[1, Slbenzodlazepme

5—(4—(4—benzylpi perazine-1 -carbonyla_minomethyl)—3—methylbenzoyl)41 -methy]_-4;1 0-

rdi.hydropyrazolo['s,4-b][1 ,S]benzodiazepiné,

| 5-(4 (4—(3—hyciroxybenzyl)plperaZ|n&1-carbonylammomethyl) 3-methylbenzoyi)- —methyl—

4, 10-d|hydropyrazolo[5 4~b]{1 5]benzodiazepme

5—(4 (4—(3—hydroxymethylbenzyi)plperazzne~1-carbonylamlnomethyl) -3- methylbenzoyi) 1—
“methyl-4, 1D-d|hydropyrazolo[5 4-bj[1, 5]benzod1azep|ne

'1—methyl 5- (3-methyl -4-(4- (4-ptcolyl)p|perazme»'i—carbonylamanomethyl)benzoy[)-4 10-
_dlhydropyrazolo[s 4-pii1, 5]benzod|azepane '

. 5-(4- (4 (2-hydroxyethyl)p1peraznne-'!-carbonylamlnomethyl)—S-methylbenzoyi) 1 methyl-
4, 10—d1hydropyrazolo[5 4-p][1, 5}benzod|azepme, ' '

o1l

Sbe -
a pyridyl or

a.scope of t rgﬁnt i nvention includes

_ mers, enantiomers &Ad di of { conpyounds according to

_ gener al forrrul a 1,' including - rsy_mxpgures and racemates. _
Particularly preferred errbodl rren > W ™t n €@ preSent invention are those

- conpounds that conbine 'two or. g of the !gref erred features described

.~ above.” One such ‘particularly pre'Rerred e diment.i's a urea according to
_general fornula 8. 9.February 2006 W. 03/016316 PCT/ GB02/ 03593, In- -
general formula 8, RIA-is nethyl or . G, R4, a and b are. as preV| ously

e



9-1n general formula.9; -RA R4 and G are as previ ously 5? o Anot her
e -

~particularly preferred .enbodi nent is a conpound accor di ng neral

- formul a ' %03)6@3;9 corresponds to a conpound ‘according to’ general formul a I

in which"
Al6 are all CH A6 is .NH A and All- are both. C, A8 is N(CH2)dR ' and A9

group according to general fornula 6 whBEBGBOAE3SMR' . and _‘{

is N. n general forrrula 10, Rl, R2d R3, R4, R, A3, X, a,-b and.d are as -

' br.u 3/ 016316 PCT/ GB02/ 03593 A most
Brg:‘“eﬂj‘;&%@wﬁ%‘é? Pq'{& & @?%@ﬁ&'ﬁ%@@%‘? RIPHGAS 'general for mul a 11m)?C|—|2)d

R H Nchrbomygetiesrabthl/Oisarzbn)-2t 1.0-dhyiirofazdi8[5, 48] A BJbeflz6digzeinedr evi ousl y -

~defined. tIndividual preferred conpounds w thin the invention i ncl ude:

~ 5-(4-(4-cyclopropyl met hyl pi perazi ne -1-ca rbonyl aninonethyl)-3- ‘

geE Zyl( lSQ(HZ(Gy(Q)arﬂmmethwy;tlperézth@-‘ldtbdm&ﬁ}@@ﬁfna&@tiﬁa{!ﬁ&éhétﬂqﬂﬂerﬁb?l?-ﬂZﬁéﬂh@izep' ne
per

-1 -car% ﬁ@%ﬁ‘i"ﬁB ﬁ'ﬁ@%ﬂéﬁw%ﬁ%yﬂ% E‘I‘dmet hyl - 4 1 0-

di hydropyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi ne, '

5-(4-¢( benz erazin ‘
oar bondt GG S A PR Eehs Ewwrmfmth) %mefhv'benzow) t-methyl-
0- di hydyapyihyaroperazoldidg-tibyAddRIZEIM sRizBpINE, -

5-(4-(4-(3- hydr oxynet hyl benzyl') pi perazi ne

"~ -1-carbonyl am nonet hyl ) - 3- met hyl benzoyl )-1 - net hy.I -

10- di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi ne, =~ _
1-met hyl - 5- ( 3- net hyl - 4- (4- (4- pi col yl ) pi.perazine | '

" car bon%f‘ﬁn??fﬁﬁ%’tml Phehe oprepent, inMgntion can be prepared by standard chemlcai

: manlpulatlons in general compounds accordlng to general formuia 1 can be
consu:!ered to.consist of three component parts: = - 7T '

. Component C' corresponding to G’ |
Component c? correspondlng o the substituted benzoy! umt

Component c? correspondmg to the saturated heterocycie o

.. ComponentC1_ 7 3 L
- , Component_C3 L

I,(C Hz)

"Componen’tcz _v'_R i 0

' ,‘intermediates correspondmg to these components are prepared and then assemb[ed to ’

give the final product These three components are:

) for C1,_aseoondary amine . G H

12

e’

. | e
B
: % :



' -carbonyl am nonet hyl ) - 3-

- di hydr opyr azol of 5, 4- b] [ 1, 5] benzodi azepi ne;. [N
5-(4- (4-(2-hydroxyethyl)pi perazine-1- : 9February,2006
met

hyl benzoyl ).- 1- nethyl

- 4,10-di hyR? 6i8ie3tsol o] 5, 4-b] [ 1, 5] benzodi azep| ne AI 9 Febr B@ﬂwlﬂn@&%

03/016316 PCT/ GB02/ 03593
- 1- et hyl - 5- ( 3- net hyl . - 4- (4- (3- (methylthl o)propyl)p| pera2|ne -1
carbonyl am nonet hyl ) benzoy! ) - 4, 10- di hydr opyrazol o[3 4 -b][1, o
- 5] benzodi azepi ne, 5- (4-(4-(2-am noethyl) pi péf -- - car bonyl am norret hyI f
) 3- met hyl benzoyl)-1 -methyl- -~ - . _
-4, 10-di hydropyrazol o[ 5, 4-b] [ |, 5] benzodi aze@fe,
- 5o (4- (- ( 2fondrasyhstinged pﬂzmcaamd\e 1- car bonyl a
).- 3- et hyl benzoyl ) - 1= et hyl - : :
4, 10-di hydr opyr azol-o[ 4, 5- c]pyr|d0[2 3- b][1 4]d|azep|ne The . conpounds of -
'-‘gthe present. invention can be prepared by st andar R'cheni cal mani pul ati.ons,
In general conpounds according to general forpula | can considered to.
consi stiiipf . fNCéea ownpentsiitutgshgatarated  Conpone (@,)gorrespondi ng to G be’
Component &g t%FHQé]EpO”d' ng to-the substltut?\?bem uni t Conponent C3.
corresponding to't sat ur at ed heterocycl d| ates corresponding to
" .these conponents are prepared and then assenbl edzgg gi ve-the final product-
‘These three conponents are: (i) for C, a secondary am ne Gl 9 Febr uary -
12006 WO 03/-016316 (ii) for C2, a substituted benzoic acj d :

it w;li be recogmsed that the substituted benzoic acid that serves for C has two funotlonal "
_ groups one of which will need temporary protectlon during the assembly of the final
compound The principles of functional group protectlon are well known in the art and -
are described in, for example, J.F.W. McOmie, “Protective Groups in Organic Chemistry”,
Plenum Press, 1973 T.W. Greene and P.G.M. Wuts, “Protective Groups in Organic
Synthesis”, 2™ ¢ edltzon John Wlley, 1991; and P. J. Komenskl “Protecting groups”, Georg' '
Thieme Verlag, 1294. The carboxyhc acid group will usually be protected as an ester 7
such as the methyl, benzyl or tert«butyi ester. The pnmary amine of the benzorc acid
(when X' = NH) will 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 9-fiuoreny!methyl carbamate (Fmoc derivative). '\Nhen X'=0 the_ resulting alcohol‘
B function will usually be protected as an ester such asan‘ acetate, or an ether such: asa 7
methoxymethyl, tetrahydropyranyl 'o_r_trialkyisilyi;ether. ; 'Othler functional groups may
‘require protection. . For example; the group G’ may ;inc!ude one or more primary or
secondary amino grouos which may need protecﬁoh. ~In the following genera! description
_ of the synthetic methodology it will be assumed that such protection is used when

‘necessary.

: (!) Preparation of secondary arnine for C’ , S
- Acyclic secondary amines corresponding to HNRSR5 are well known. Many are items of
o .commerce. Those that are not may be prepared acoording to pubhshed methods or by '
.Slmp]e modification of such methods Some particulariy useful methods are llsted below '
a) Alkylation - ' '

- R=—NH, + ¢—R = — N



“RL for C3, a rmnosubstrtuted sat urat ed- (CH 2L heterocycéﬁgr - N R4 (C

HA PCT/ GB02/03593 It will be recognised that the substi? GERYALEi ¢ aci d-
- that serves for C2 has two functional groups, - one of -which will.need :

- tenpor ar WHIHPEYEi on during the assenmbly of the final comRARIGBOZINIES . L

principles of functional group protection are well known in the art and =~

are -described in, for exanple, J.F.W MOme , "Pr'otective Goups in. -
Organi c Che :
"Protecti ve gHéthOd Pé—g}'%ﬂéﬁ@% I? gzgs wﬁelglfd%ﬁe%\ﬁ nGb%Yey, )1991;'_:_.
and ‘P. J. -Koci epskr v P ot ecting gr oups"- Ceor.g  Thi erre VerI ag, 1994. .The

car boxyli 0 _usually be protected as an ester, such as the‘.l
8, B ]

met hyl , ester. The primary amine of the benzoic aci d
(when X1 NH) will usua'ly be pr ot
‘the tert-butyl carbarmate (BOC de
nore .sinply d vatiye) or

derivative) F%SV\hg\r]lHX1 :¥ th&
protected as an ester such as an

t‘ate,_.‘ or an eprer suth as a '
et hoxyrret hyI tetrahydropyranyl ) trial kylsilyl'ether... Qher. functi ona_l
groups.

'a rotecti exanpl e, the group G may include
one or m)re(“p'?Efr gf%g?cos@é%?{b‘%rtﬁ F&E] no groups which may need protection.
“I.n the follow ng general description of ‘the synthetic nethodol ogy it vvrII S
be assurre m{%e h rot ection i's. used when necessary. (i) Preparation of

secondarf Acycl i'c secondary:am.nes correspondi ng to HNRGR5 are
“wel I known. l\/an_y‘ar@,lterrs of. comnerce. Those that are not nmay be prepared :

-according to publigiied nethpggeor byys si rrpl e nodifi catr on of such rrethods SN
Some particuybfarly ugeful ar. H‘RI d hew . T _ }

H .

ed as a carbamat eRderr vative such as

vative), the benzy car bar nate (CBZ or -
_9f|uorgnylneghy| c rbamat e (Froc - .
Iting a_lcoholR \rylll usually ‘be ¢

: '(where RaCHz corresponds {o Rs) 7 _
- The startrng amrde can itself be prepared usmg we!l known methods

/U\ o - NEG-R
SR
R | H R:-OH

.f‘“NHZ

Seoondéry amines corresponding to C! where G" is. a-group. according togehe'ral"“
; formuiae 3 - ? are generally not commercsa[ly available. They can be prepared:.r
accordmg to pubhshed methods or by obvious modifications .of such methods.
Partlcularly useful methods are described in: Aranapakam et al., Bioorg. Med. Chem. e
.Lett 1993, 1733; Artico et al., Farmaco Ed. Scr 24, 1969, 276; Artico et al, Farmaco.
* Ed. Sci. 32, 1977, 339; Chakrabarti et al, J. Med. Chem. 23, 1980, 878; Chakrabarti ef
al, J. 'Med. Chem. 23 1980, 884; Chakrabarii ef al., J.-Med. -Chem: 32, 1989,-2573;
~ Chimirri ef al., Heterocycles 36_, 1993, 601; Grunewald ef al., J. Med. Chem. 39,1 996,7
. 3539; Klunder ef al., J. Med. Chem. 35, 1992, 1887; Liegéois ef al, J. Med. Chem. 37,
1994, 519; Olagbemiro et al,, J. Het. Chem. 19, 1982, 1501; Wright et al., J. Med. Chem.

-



S al.

W003/016316 (Th| s et hod (S onI y appl i- cabl e in cases m%ggr?& furéa&{:
al kyI atl on can be avoided.) NH2 Secondaryanines corres wher e

011 is ..a: group, according to general_ fornmulae 3 - 7 are generally not
. comer ci aﬂfd}ysmmvm'l abl e. They can be prepared . - accordi ngcrcrizhkished
met hods, . or by obvious nodifications:. of such methods- Particularly -
‘useful nethods are described in: Aranapakam .et. alL, Bioorg. Med. Chem
Lett: 1993 73 t| co et al. Far maco 24, 1969;. 276; Artico et
FatinalS50! g amaots o af Gt Bl a: B8 AT ORUGbE b 23,
1980 @mlcﬁmkpaﬂagmn mmb@rlwogg;osm Chem -23, ‘1980, 884; Chakrabarti et
~aL, J. Med. -Chem 32,.1989,..2573; Chinmirri et al, Heterocycles 36 1993,
- 601, Gunewald et al!:, .J. Med. Chem 39, 1996,  3539; Kl under- et al.; J.

(I\jflbd bdﬁﬂgrééﬁratﬂ;ﬁ%?suﬂ&ﬂedbéﬁﬂﬁﬂécﬁdfo@gm 1501- vl\fred hChem E7 1994 gh19;-

- Uagbemro e t et a em_

b Reduc‘%qhﬁat“;?ﬁah%'ﬁc’éﬁwa?{fﬁ?zC?wad'nﬁ@ﬂéb AR PPEERRIAY fRE) cwmmedeut .

- reduct ltﬁ@y Qart \M@%r@pﬁa@lﬂ%gr@obmﬁﬁwdﬁetﬁws@ oBiSusStaiatibne oRBidkemeaiddst sel f

be-pr d K 016316 PCT/ GBO2/ 03593 23,
1888 eépl e USI%PBQ%F &gg‘\é\g‘ﬂ%@e E’éP?’at’%R?i@%S%ﬂa’fﬁ unghanalift &y Bigt fonal = -

~ patent c%ﬁiahl C@ém@@seﬂ&“@émﬁmﬂéﬁanﬁam@fedm&ho6403 11 Preparation. of
-substltuted enzoi ¢ %md or C- . : S
, ‘ rominat:on ubstltutlon |
MeO  RY

. b) Sandmeyer reaction/réduction

MeO R

g (m) Preﬂarat:on of heterocycle denvatfve for C°

" Certain heterocycles correspondmg to, C°, partlcularly N-ary! plperazmes are ltems of -
' commerce. - Other heterocycles can be prepared accordlng to the methods descnbed in

h Vthe llterature Usefu[ transformatlons include the followmg

15




Substituted benzo| c acids correspondl ng to C2 are not. gegg g yy%@
commerce, but they can be prepared using publlshed met h &Yy |ous
vari ations. of such nethods. The main challenge is general |y _

t he. el aboWQtWPH63¢ the - CH2X1H. functional ity at the 4 posmtnm‘sazﬁm _
useful transformations are |isted below. a) Bromnation/Substitution b)
Sandneyer ‘reaction/reducti on MO R3. MeO HNO2 o0 the: || terature. Usef uI

t ransformations include the follow ng. H2 MO O Oertal n heterocycl es-

- correspong ngkylggo,@regg&%@w ahiby N-aryl piper azines, are itens. of
.commer ce. O her. heterocycles can be prepared according to the net hods .
described in (ill} PreparatRdHI!- heterocycle derivative for C3 159
Febr.uary 2006 V\l) %16316 a) I kyl ati on or /:_epzrct [ ve al kyI at [ on RACHZCI

or PG N , R
; PG,N N\/ :
- RACHO / S ()b ,
NaBH3CN o .

(where PGisa protectrng group and RACHZ is R%:

| b) Acylationlreduotion B

—Qa -_1.nAcoc:| ) /_(?

: pG"N‘() NH e PG’N ,N\‘/ ) ., . _
7 e 2 LA, (b IR S
¢) ‘Reduction _ S
PG—N O @ — /“Q L
N LA, | ()b

With the three components, surtably protected if necessary, in hand, the assembly of the .
 final compound requires the formation of two bonds: between C' and C2 and between G2
- and ,Ca These bond~formlng steps may be taken in either order.’ Thusl, the fol‘lowrng_
* sequences can be proposed. L . '

(:1 + cz - c:‘o2 > <3*c:2c::'l |
02 +C s 0203 - c:‘ozc:3

() Formation of C’-C2 bond | _ o
The bond between C' and C?is a simple amide bond. The-chemietry for-m'aking' sruch,

bonds- from a carboxylic acid and a secondary amlne is well known in the art of organrc B
‘ synthesus and partlcularly in the field of peptide synthesrs The carboxylic acid may be |
" converted into a more reactive specres such as an acid chioride . (using, for example

oxalyl chloride or thionyl ch]onde) ora m:xed anhydride (using |sobutyl chloroformate)

This reactive specres is' theri added to the secondary amme in'a suitable solvent

‘ generaliy ‘an aprotic solvent such as dlchioromethane.or dlmethylformamide, in the



- ~added to

"RACHO/  Ob - NaBH3CN (V\here PGis a protect| ng group-and B@@??ycﬂ% R4)> b)
Acylation ~(-la PG,N NH PG-N NCR Ob 2. LiAH4 5/03593
N, PG-N ()b Li AIH4 Wth the three conponents,., suitably protected if
© necessar YO PH0#63k%d, the assenbly of the final corrpound_requrimmamkiae '
formation of two bonds: between C and C2, and between C2 and C3.. These
bond- f or mi ng steps.may be taken in either order. Thus, the fol | owi ng E
sequences can be proposed: CC + C2 -+ CC2 CC2C3 Cz+ C3 - ¢2C3 -- C C2C3
() 1 Formation of C -C2 bond The ' bond .between C and C2 is a S|rrple '
am de bond. The chenmistry for making such bonds-.from a carboxylic acid.
and a JUBHHWEIS) 2hAsaeauch esmthyiﬂnmmor‘tﬁm’eeﬁev!ehmosrnctmgawﬁéhe wadtipeii s,
"and | t acid-
oy be REke8 4 prdokeh by WEmbl o esfiea | 40C S B Hipo IR A HRORAOR 2040
(usi ng, THeoeheiseamhltempenaturg| archtier tinte @loweli ionythe ekhdiondel)l dapend an tiexed

- anhydr|rgg?t£¥H§bp@,eh§8tathébngﬁlsoroformat e)'. .This reactive species is t hen |
y _

e’ secondar mne in a suitabl e sol vent, ‘generally an aprotic
sol'vent such.as dichl oronethane or dinethyl formam de -in the i6 9

Febr uarﬁﬁte%%@ely, the carboxylic acid and the secondary amine may be mlxed in a suitable
solvent as above, optionally in the presence of a base, and a condensmg agent added.

_ ,Suntable condensmg agents lnciude carbodnm:des such as dlcyclohexylcarbodumlde
(DCC) and N-ethyl- N'-dsmethylamrnopropylcarbodumlde (EDC also WSCD for water-
soluble carbodnmlde) phosphorus ' reagents .such * as (benzotnazol— -ytoxy)- '
trls(dlmethylamlno)phosphon:um hexaﬂuorophosphate (BOP) (benzotnazol 1—yloxy)-.

. tnpyrrolidmophosphomum hexaﬂuomphosphate (PyBOP®) “and _ bromotripyrrolidino-

- .. phosphonium hexaﬂuorophosphate (PyBroP®) and ureas such as O (benzotnazol 1-yl)-

N N N' N' tetramethy!uromum hexaﬂuorophosphate (HBTU)

(i) Formation of C%-C? bond o
The bond between C? and C? is a carbamate (when X‘l O) or a urea (when )(1 = NH). -

" The first step in the formatlon of this bond-is generally to react the heterocycie derivative
with phosgene or a phosgene equwalent such as trrchioromethyl chtoroformate _
bls(tnchloromethyl)carbonate or carbonytdnm[dazole Agaln an aprotlc solvent ‘and a

~ tertiary amine base will generally be used. The intermediate formed in’ this step is
~ usually not isolated.  The atcohol (X' = 0) or amine (X' = NH) is added and the reaction
s allowed to continue rdirectly forming the carbamate or urea. As an altemative, when
| X'=NH the reactwe intermediate may be formed by the reactton of C? with the phosgene

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

" The compounds according to the present 'invention are useful in human and-animat
therapy. . When so used they will generally be formulated in an appropriate manner. .

-. Thus a second aspect of the present invention is a pharmaoeutlcal formulatlon that
includes a compound as descnbed above as an active ingredient. A third aspect of theA

- present :nventlon is the use of a compound accordtng to the first aspect in the

‘ manufacture of such acomposmon L e e

..17 .



WD 03/ 016316 PCT/ GB02/ 03593 presence of a base such as tr| e Iam ne or -

4- di met hyl am nopyridine, and the reaction is al | oned to® o6 4 - _
“tenperature between -20C and the boiling point of the sol vent— The choice

 of tenperdP 823 the time allowed for the reaction will PEHEREE9I he

~ derivative

reactivity of the two conponents. AIternatlver, t he carboxylic .acid and -
~the secondary amine nay be mxed in a suitable solvent as above,
~optionally in the presence of a base, and a condensing agent. added.

Sui t abl e condensi ng agents include carbodiimdes, such as '

di cycl Wﬁ@ﬂ'abﬁbr@%g to(tf;aezg')eséﬁﬁ+ n{}erﬁiohyrhaﬂ?\'beq:lréﬁe@rfteﬁ’in any form that is

- am nopropyl carbodiim de (E WECD for water :soluble carbodiim de)
phosphding¥n i figedits Eercwae@!@ déﬁi@mqi%tm may bg|RyRgented as a tablet, capsule,.

Stris(di E |s%?’b6§%W‘Q§éﬁ?9”édﬁﬁﬂdﬁ%dsH@ﬁé?&hQ§rﬁﬁ%t@ro(eBéB)lp[ex form such as -

(benzotTi azoI - . tripyrrolidingphosphoni um hexaf uoro%:losphat_e
( Pysop(an)qdleﬁee tnatﬁaot rT heyferaulaimwil geResil ARGl RBS &F MRS SYRBISHIvasEch
N PyBr %P(cﬁ]).tentsaﬂﬂ'klhﬁ §§~§nt§Lﬁﬁd:ﬂéxgntg%gﬁéarﬁo&m\ﬂeﬂ }Freservatives flavorin

N -t etranmet hyl uroni um | ' uor ophosphat e bond bgetWeen

C2 and aggnissang ther Msemt Wheip dhe errrmleyonons eteser&ad (aﬁhertabtet or gpppsule e first
step i %xE:Bﬁ‘enfsoth%Ef?éhéh@ ifdhide Qﬁe‘r indrd8geHta kb Eoﬁtﬁ?ol tﬁ@?&Eaée@f Meterigeycl e

osgehe or ne equi val ent- such as trichloromethyl .
chi or ofsge#eE euch tﬁSs?( t:qaatem er%neymw gehrsuaﬁelveleet I PhlobHfi s@iuble alenesttial -

Agai N FHGDEIRL | SudPh (ling B, acl T tdrn QRG-SR e GRIREA kG be
used.. The "I nternedi at e his step Is ~usual ﬁ' not i1solated. The .-
al coholaciivelagertn the Sé‘hﬁnﬁ%h o allawem)s releagricibedpigsings. r dheferaniatios gy owed
to Contaeeuecruaé rosetérymfofg %Biﬂoha]%r% Q@ar@é,sa@raerveaspeeesan Bbfcpidipihe e, -
when reactive 1 nter late nmay be formed by the reaction. of
with tﬁ@rﬂb{lﬂi%é’r‘fé‘-‘d%ﬁq&ﬂ susheariditiongl aglive ageRts- added i the second part of the
synthesis (ii) Formation of C2-C3 bond The conpounds accor di ng to the =

' present i nvention are useful in human:and ani mal _
‘ ~ In further aspects, the present invention compnses the use of such compos;tions and .

"~ hence of the compounds of the invention, in human and animal therapy,- and methods of
freatment mvohnng such use of the compositions and compounds . The compounds of
the present invention are potent and selective oxytocin receptor agonists, and so0 thei_
compositions -are useful in the treatment of conditions for which lnadequate oxytocln-lske' :
activity is implicated i in the pathophysiology. Such conchhons mciude but are not limited .~

 to: sexual disorders such as male erectile dysfunctlon ejaculatory dlsorders and female
sexual dysifunction, cancer of the prostate breast, ovary and bones osteopor05|s benign

_ prostatlc hyperpiasra post-partum bleedmg, and depressmn The composmons may_
also be used to induce labour or deltvery of the piacenta to decrease artena! blood

ey . .
[ R
R - ) .

. pressure, to decrease exaggerated responses to stress and to increase the nocrceptrve N
threshold. ™ _ ' ' ' ' '

In a preferred embodiment, the composition is used to treat rnaie or female sexual

dysfunction, and more preferably erectile dysfunction. _

) When used as therapeutlc agents the. compos:ttons of the present mventnon may be : , L
administered by any appropriate route that is known in the art. - For example, they may B
be admlnlstered by the oral, buccal, sublmgual rectal mtravag:nai nasal, pulmonary or '
transdermai routes Alternatlvely, they may be given by injection, 1ncluding intravenous,

3 _subcutaneous and lntramuscular |nJectlon The amount gwen will be determmed by the’

~ attending physician taking into consrderatron all-appropriate factors. Generaliy a single |

18



therapy. , Wien so used, they w Il general ly be fornulat n.an ‘
appropriate manner. Thus. a second aspect. of ‘the presengglehwm?% isa
- pharmaceutical fornulation that includes .a conpound as described above as °
- an acti veaosgnedicent. A third aspect of the present inverpCr@Bo@sihe use
of a conpound according to the first -aspect in the nanufacture of 'such a- =
conposition. 9 February 2006 .WD 03/016316 PCT/ GBO. 2/ 03593 The conmposition:
~according to the present. i nventi on may be presented in ;any formthat is
 known Hase wdl eompnsediehusemPlimg arsk1905ina) | pie e@biwa?twaenﬁﬂes@rﬁ%’épraa :
- tablet dPOHE 058 HRACSS orCh Sl SXH4dnOst rRfeSE@PENRHRR,- OF in
a nore c@%p xﬁ‘uo‘rm?ﬂgr?ogé n agﬁ’%}s{lo\?e pg{@ce Then orn%eatlgn w1 o
: ‘generaDiVWlfm@amyrdh@aMrbermV@ ahrenpiee intervalsysich as oagd, GeiRe §F trae kimeg |
- agents Rd-AgRAt SPLYRASatdy €Servatives, flavoring .
agentsdgtI d th F(ﬁkﬁa %%ﬁcgﬁie ﬁ{tﬁ?%%'at IbOnBI sapr esented as a tablet or =
‘capsul e the excipients nay. optionall y include one or nore agents to
contro I GiRBal $ ahgg ol yner
ot | ot BEGHERP R3S LHEIBFLANE 1 ARG ap bedné ABFHMERbn 3 BO
coat i ngegdrinwe. asonthis mﬂﬂmd of @fbawstrgt@n ﬁreaetmesaeqmé 'Sr arreaelhr !otTOduced active
. agent - drhg [
o mut o & fatr oP BREEofdon pcifer Lo & B3%Rqlher OF ket B20 g8, gﬁﬁa y
~acti veaspded éamuratieﬁesmeyl eltrerfscn ollliam.i e ak telfode S drpost dlernudichi bral
active &%’Eg%nt is/rBieb L 4 Q?the gré[{!b% present invention conprises the-
t

use of "such conposi trons, he conmpounds of the invention, in -

- human- and ani mal ther apy, and net hods of treatment involving such use of -

‘the cogpo jbrég‘aﬂt% a@gcr qar Y 'tﬂﬁherThE?tFétBHOiH”fﬂr% howln g ePJrﬁ;a&nt whidMe4lki on are’

pot ent an xytocin receptor agonists, conposi tions
ar e usietendefio riheionateatarﬂemaprdtcahmn@ﬁ the djn@nii@m buhnqirto i eegzrepe thereof. :
oxytocin-like activity is-inplicated in the pat hophy5| ol ogy Such

cond| tions incl ude but are not [i m ted
: EXAMPLES : :

The foilowrng abbreviations have been used:

Bu - butyl - alkyl residues may be further denoted asn (norma! ie. unbranched)
i (iso) and t (tertiary) a '
DIiEA - N,N-diisopropyiethylamine
DMF dimethylformamide
Bt ethyl
_ .  EtOAc . ethyl acetate
‘ HOBt | 1-hydroxybenzotrrazole
“HPLC  high pressure hqund chromatography
R hour(s)
Me . 'methyl
MS mass spectrum _
NMR nuclear magnetiic resonance spectrum NNIR spectra were recorded in

CDCl; unless otherwrse indic; ated
. OVA - ornithine vasotocin analogue

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

Ph phenyl -
Pn pentyl o

Pr _ p’ropylr
' 19



to: sexual disorders such as mal e erectile dysfunctl on, gj
di sorders and femal e sexual dysfunction, cancer of the grr_%éw ﬁ}%%r east, ‘
ovary an §ones osteopor05| s, benign .prostatic hyperplasia, post:- partum L
bl eedi ng, " A0S M ession.. . The ‘conpositi-ons may. al so be BEBHEBIDISHHUCE

|l abour or dellvery of ‘the pllacenta, to decrease arterial blood pressure,
to decrease exaggerated responses to stress and to increase the nociceptive.
threshor-qf: I'n ategpﬂ,{ ardigdnembodi ment, the conposition is used to treat nmale °
or fe e sexual ys UI’ICPI on,  and nore preferably erectile dysfunction. o
When - us@FGER 't havelgreslubde a‘cg‘éndltmldtzNé’-etbﬁfhﬁd&dtmethﬁlamfnophmypcmsbedlﬁm:devent| on
" may be . adm nhga,%ﬁﬁlgn@% any appropriate route that is known.in the art. :
- For. exanpl €, e ‘adm ni stered by the oral , buccal, subl i ngual ks
rectal, intravagi nal nasal’, pul nonary or transder mal rout es.

Altern t i ing intr oys, .
ALl gl AOGKRE BE ALY TARRAAG anCEHOlL TS ROGHARGI R

det er:mi pregensynvendon ata@emctnhgi m%mplamwakﬂ&g into consideration all
appropriate factors.' Generall. y a'single 18 9 February 2006 WO. 03/ 016316
PCT/ GB02/ 03593 dose wi || conprise between 0.1 ng and 1000ny, preferably:
between 1 ng and -250ng, of active conpound. The. dose may be given on a-

si ngl e occasion or repeatedly. V\hen given repeatedly, it may be given at _
regul ar intervals, such as once, twice or three times- daily, or on denmand,
..according-tot he'condi tion being treated. For long-ter m'_treat ment “an
‘alternative to repeated dosing may be the administration' of ‘a depot

dose. For this nethod of administration.the active agent general ly. e
introduced into a matrix of bi.odegradabl.e polyner such. as a copolyrrer offﬁxs
| actic-and glycollc acids, and the fornulation:is given ‘either s.c. or .7
f.m .so as to forma dep03|t fromwhach the active agent is rel'eased as .
t he polyrrer degrades : : ‘ o o '



~- The- foregm ng descri pt| on is.further illustrat ed in the h%l Low n arrpl es,
~which are. intended to denonstrate the application of t n but

not to linmit the scope thereof. "EXAMPLES The fol | owi ng abbrevi atl ons have -

been usedrt’OBuOIIQWyl - al kyl residues may be further denotedtasomofser mal,

. i.e. unbranched), .i (iso) and t (tertiary) DIEA N N-diisopropyl et hyI am ne-
DVF di net hyl f or mam de Et ethyl - EtOAc ethyl acetate HOBt ‘ .

o 1- hydroE%ben riazole HPLC high pressure I'i qui d chromat ogr aphy h

fesf Me methyl - M5 mass spectrum NMR nucl ear magnetic r esonance
spect r umBenhsMRL speliydropprazolals ari pislbenzddiaping| ess. ot her wi se i ndi.c; at ed

-OVA orni thine vasotocin anal ogue pet et her -petrol eum ether boiling in the

' - range 60-80C Ph phenyl Perpentyl - Pr- propyl 19'9 February 2006 WO -
03/ 016316 PCT/ GO/ 03593t et r ahydr ot ur a .

_OEt- NHNH, ‘\/ T
N

1AL Ethyi 5-amino- 1-benzylpyrazo!e-4—carboxy!ate S

Benzylhydrazme dthydrochionde 4. 299, 22mmoi) was added to a so!utlon of ethyl;
(ethoxymethylene)cyanoacetate (3 389, 20mmol) and triethylamine (8. 15m] 44mrnol,
2eq) in ethanol (40ml) and the mixture was heated at reflux for 18h The solvent was

removed in vacuo and the resndue was purified by flash chromatography on ‘silica gel



WECD wat er = sol ubl e car bodi i rni de (Net hyI N—(3 di m et hyl gf_v. 2006

| nopr opy[) car bodi i mi de hydrochl oride . Exanples 1-9 desecri B rug:we synt heS| S B

of intermedi ates. Conpounds accordi ng to the present l.nvention are . .
descri.bedVPP3#IEHG| es 10 to 134. 9 February 2006 WO 03/ 016BCHGBOMPI9R | -

- Benzyl - 4, 10- di hyd ropyrazol o[ 6, 4- b] [ 1, 5] benzodi azepi i ne PCT/ G302/ 03593
Benzyl hydra2| ne -di hydrochloride.. (4.29g, 22nmmol) was added to’ a soI utlon :

of ethyl. IA Ethyl 5-anino-|-benzyl pyrazol e-4-carboxyl at e’
~ (et hoxynet hyl ene) cyanoacetate (3.38g, 20mml) and triethyl am ne (6. 15rrfL

44mol , (el2ad BOVnpeit tathleo’m%zmrml)acaﬁahb)ttdn gield a paleeyeailaw dotid fdeatified aeéihyks-f or

18h. Th I v the residue was purified by
flash cﬁ?’i"%aﬁg't‘%ﬁa%‘ﬂegoﬁa @E‘? ﬁ‘%{g §§%'§bruary 2006 WO 03/016316

PCT/ GB02103593 (el uant 60% pet, ether/40% ethyl = acetate) ‘to yield a pale.

yel l ow ig /5291 ig%nt 4 - -3 ?r?itr%tph\énylgmu%r)]p?l?azlole %nze}{'thyla ol & 4 car boxyl at €

(4. 30,

THE (381|THF (80m0Gt OF0e MhitrhikRiravives 2HbWeE e Warmab fob@ té@@@tdt@%daéﬂ#e@ and
stirre

he 1 oSl el Lo 7 PRBOSTenan 5. RERl W AR Wb v d6e ?3?'

~18h. lertsldS@%ptéﬁs‘ioﬁd%dsﬁrgzd ﬁuﬁﬂﬁgeh‘lﬁéi‘dt@@cﬁot qrshandwt REIsE)lwRnbdasasto
' ‘rem)ve ‘ehch e reac:-{on and the Solvert was renove

quenc e sotvent was removeg in vacuo. The resrdue was dissolved
- in ethyt acetate and the solutxon was washed with 0.3M KHSO,, sat. NaHCO; and brine,
dried over Na;SO, and concentrated in, vacuo. The Trésiczlue was purified by flash
chromatography on silica gel (eluant 75% pet. ether/25% ethyl acetate) fo yield ethyt 1-

benzyi 5—(2'-nltrophenylam1no)pyrazole—4—carboxylate (2. Sg, 76%)
MS [M+H]*‘ 366.8’

' 1C: Ethyl 5-(2"-aminophenylamino)-1-benzylpyrazole-4-carboxylate |
Ethyl 1-benzy]-5—(2’-nitropheny!amino)pyrazole-4-carboxytate (2.5g, . 6. 8mmol) was |
dissolved in ethyl acetate/ethanol (1:1, 100mi) and hydrogenated over. 10% Pd/C catafystr _

- for 70 minutes. The m{xture was fi ltered through Cehte filter agent and the filtrate was -
concentrated in vacuo to glve a white solid identified as ethyl - (2’-ammophenylammo) -1-

benzylpyrazole-ttwcarboxyiate (1. Sg, 86%).
MS [M+I:f]"'::33'?.2

o 1D: 1- Benzyl-4 10- dlhydropyrazolo[s 4- b][1 5]benzod:azepm~4(5!—l)—one _
' A solution of ethyl 5- (2’-am1nophenylammo) -1- benzy!pyrazole-ttwcarboxylate (‘I 759, .
5.2mmol)‘ln acetic acid/ 2-propanol (1:9, 40ml) was heated at reflux for 3 days..__‘ The
- solvent was removed in vacuo and the rosidue 'wés azeotroped with toluone to give an |
" off-white solid that was purified by ﬂash chromatography on. silica gel (eluant 35% pet.
7 ether!65% ethyl acetate) to yield a whlte solid ldentlt" ed as 1- benzyM 10~d1hydro—
pyrazalo[5, 4—b]{1 5}benzodtazeptn-4(5H)-one (780mg, 2%) _—

MS [M+t—_i}* 2911
| ' ' 22

,é benzyso&u(rﬂhydﬂdermﬂwmﬂp@m[@o)mn azmrg% 43%@%@@%819%%&%3 sle (60‘%]3
i spersion in oil was adde ortilo suspension o
e e oS et R S ot R ki ke e Is: Sokel 1 SRR e

[

LR N

P s . . . | .
K\ T - LT " - L .



" heat e

in.ethyl acetate and the solution was washed-with 0. 3M %m rysz’Ho ‘NaHCO3:

-~ and brine,. dried-over Na2SO4 and concentrated in. vacua. resi due was .
purified by flash chromat ography on sili ca gel (eI uant 75% pet. ether/ 25%"
ethyl acWOB88§636 yield ethyl 1- . © PCT/GB02/03593 - '

benzyl.-5-(2" - ni trophenyl am no) pyrazol e- 4 car boxyl ate (2.5g, 76% ..M [M+H]+
. 366.8 IC. Ethyl 5-(2'-aminophenyl ami no)-1-benzyl pyrazol e-4-car boxyl ate

Et hyl  1- benzyl 5-(2"-nitrophenyl am no) pyrazol e-4-carboxylate (2.5g, .
-6.8mml ) was. = dissolved in ethyl acetate/ethanol (1:1,. 100m) and.

hydr og‘EEtat-BénmyAeﬂt1&-@%ﬁﬂbﬁymbw[5,§t-b]['f Siber2odiagapiee. . The m xt ure was

ARSNGB ] AR AR 8 iirion
5. (2 dmydromhequd:[ém-bm 5 lbehenuizdapir-4(56!) @nd- c(asmng,ylzazrem@m fiy, arB§ethous. |
1 . M|_ + o B
L Bensy 1% (20 G5t 49in; 308 BRI PURRTSIAN A 1SEET SR Dyl ution

of ‘et I"lyien ﬂa\@éd tcanmuﬂdphedsml tam:am)uré bé.rfnytheypa‘hohef Amkix iy, & Smmeh. 759,

S lde RIBEEN Pl R DRAR a GRicke 00 Sy e BFEEC B8 Bl Bopen ©

wi th tepouenes amngmwesamhtm‘f ﬁnvmwbe asldled diropviat oueis‘lqumm efndetthebmxfdr@was ‘ .

ch | 35% 65% h o
o PR P GhbER . T PRER GRBhoof WSS RAIMh Aot ) 1
pyr azdilief Egdnttﬂddﬁhérhmamsa:bammmécﬁm)vame t¢ gBerywhiEL S9lid iNEntfiei s+ - 201.1

- 22 1E: yr.azol o[ 5, 4- b] odi azepi ne Li Al H4 .
| (365ngbenfy|£%‘l%;hy °§V5%8£°Egg&ﬁ1}q Gt @Lafsp'ggé%?{ﬁ#bﬁ’s@ of 1-benzyl -4,10-
-dj hydropyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi n- 4( 5H)-- one. (780rrg, 2.7mol) in.
. a'nhydgagi + nm) at.0C. over 10min. .The’ resultl ng suspensi on was -
refl or 18h,” then allowed to cool to Toomtenperature. A

- further portion of Li AlH4 (90ng, 2.5mmol) . was added and ‘the mxture was~ :
heat ed at refluxed for -3h. The mxture was cooled to : o

- 23




0C, 35% amoni a solution (1 n1) was added dr opw se_over %m n and the

m xture was stirred at roomtenperature for 1h: The resy

ePigY¥stBens

~was filtered through Celite(r) filter agent and the filtrate was
- concent r ¥@&30H3¥kcuo to give a white solid identified as RCT/GBI2/A3593
benzyl -4, 10-di hydr opyrazol o[ 5, 4-b] [ 1, 5] henzodi azepi ne (450nyg, 60% IVB
[ MtH] + 276 9 9 -February 2006 WO 03/016316 Exarrpl e 21 o
- Met hyl gdarhBreth hydropy razol o[ 4,5-.c]pyridoj2,3-bl[I -, 4] di azepi ne.
PCT/ GBO- 2/ 03593 2A: '

1 et 1Mt 49 iperobysaRP IRl dns syidg e S AP BISRY | at e Sodi um hydrl de
(60% di spersion in oil, 600 ,

15mmol ) was added portionwi se to a

suspensi on.  of ethyl 5-am oi-*ISNret hyl pyrazol e- 4- carboxyl ate . (1. 698,

- 10mmol ) .in anhydrous THF-
f oom t enperhds

ni tropyfi .I'onmol ) was ad

(e then 2-c

and the'r red - quspersi on 'oom terrperature
~for.18h1 SOffwas added N©guench t cfji-onadd the. sol vent wa
renmoved i n vacuo. ‘resi.due was-4l ssolved in -acetate and the

sol uti on wasMidashed with'~ 0. 3M KHSO4, sat.
Na2SO4 -and concentrated in-vacua. The resi. dué was |@urifi

give ethyl. 1 methyl-2-(3 -nitro-2'- pyrldyla m no)

NI HCO3 ~ ane? e, dried ' ov
e%byflash '

yrazol e-4-carboxyl

- chromat ography on sili.ca gel (el uant 30% pet. et hFr/ 70% et hyl acetate)

(1.959, 67%.. M5 [ MrH] + 292:0.24 9 February 2006

D(3-

et hyI.

am nao- 2' pyT i d*l}fm no) - 1- net hyl pyrazol e-4=car boxylate A-solution
1-net hyl - 23 (3 tro- 2' pyridyl am Nazo\NA—N:ar boxyl ate’ (1 9

N N
H 0 2. o7 ORU
N N -
P

2A: Ethyl 1 -methyl-2-(3’-nitro-2"-pyridylamino)pyraz'ole-zt-catboxylate

© Sodium’ hyd-ride"(ﬁo% dispersion in oil, 600mg, 15mmol) was added portionwise to a
' suspension of ethyt 5-ammo—1-methyipyrazole-4-oarboxylate (1 699, 10mtno{)' in

anhydrous THF (1 5mi) at 0°C. The mixture was stirred for 2h at room temperature then

the react:on and the solvent was removed jin vacuo. The residue was dlsso[ved in -ethyl

i on

ded
S
er

to
ate

CT/ GB02/.03593 2B Et hyl

of
50,

- 2-chloro- 3—n|tropyndme (1 58g, 10mmol) was added and the resultlng deep red
E suspens;on was stirred at room temperature for.18h. 1M KHSO, was added fo quench

acetate and the soiutlon was washed W|th 0.3M KHSO4, sat, NaH003 and bnne dried

over Na,S0, and concentrated in vacuo. The residue was _purifi ied by flash -
chromatography on silica gel (e}uant 30% pet. ether/7 0% ethyl acetate) to- glve ethyl 1-
methyl-z (3’-n1tro-2’-pyndylam|no)pyrazole~4-carboxylate (1. 959, 67%) :

WS MH] 262.0 e
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at 0C. The_mx r e ‘Was: stlrred for 2h at

A



6. 7mml ) in et hanol (100M) was hydrogenat ed over - 10% Pd/ ~for 3h.
‘The reaction mxture Wasfllteredthrough Celite(r). f|I Lga nd- t he:
filtrate was concentrated .in vacuo to give awhite. soli d |dent|f|ed as’

~ et hyl 2-'(Ooxmeats 2' - pyr| dyI amno) - 1- net hyl - Pyr azol e- 4- car(bpanbmgggg(l 59,
86% . 2C 1-Methyl-4,"10-d ihyd ropyrazol 0[4 -c] pyri do [2,3-b] [1,4]d

i azepin-4(51-1)-one A sol ution of ethyl" '
'2-(3"-am no-2' - pyridyl am no) - 1- net hyl pyrazol e- 4- carboxyl ate (1.5qg,

5. 75mol) in acetic acid/2-propanol (1:9, 50m ) - -was heated at reflux for 3.
days’) Tii2: Ethyl 243 tamia®-2 u'lymhn':'mo)-\zauathyzlmdazolleetz-cmsﬁmtymtwas azeotroped

o hob S O i S L o e Lo aRels TSP
met hanod fdrdacit éasi @Dotp \ms/ﬁy@ro hdted bt 40% Pary chiaRet a8 3h. The -
. (1 5g8;8y93é4 10m%r}g (\jzvraosp Ez?gdotlhrgugh Cel ééy 1_1’ fter Oaggent anbcl lh]é fllltlgcée %vzaes clogce4n I'Salt_gd ono
. 1= Met hyjh-vhedi§-t6ligheds W{eag&mhémﬁrea]daayéﬂhqp{z%a'%rhhblz %H&ﬁéﬁﬂbﬁ?—n‘r&ﬁwm

(365ny, 10mmol) was added portionw se to a suspensi on of - 1-met hyl - 4, 10-

di hydrdiw??ﬂ%ﬁr%ﬂmw@}%gﬂrﬁgjéﬁ%)s bl [ 1, 4] di azepi n- 4(5H) - one (560mg, 73 6mol )
i'n anhydrous THE (30mL) at OC over 10 minutes. The. resulting suspension -
was heated at reflux for 18h. The reaction was cogled to OC and 35%

armoni 2&0ol-Metii-41tAihvaseryragelelt Srlipxidel2 doklL1 #iiRTaRin-désH)-anfen t he | :
m Xt ur es Vaphi bf t2- | t |ﬁ§ﬁpﬁrﬁglérnﬁno L Ameth Iﬁ&ra%?@-ﬂc%%ﬂx‘ﬂa&g (olsapenm on

‘was filtered throug nt and the filtrate ‘
‘concent¥&emol)rin \ﬂ&@b@) ap@lzgpm@aao! (. t5@miowingl Heatast atf ieddx fors3 daYS -The -

L et bl MRS v U7 SO R o 2ol Yt hanep npnewom

T8% . ruary: 20 1631
tert - Bugglouqmam muoied rbyuegy@ﬂalh@at@m*efm@t@anoi and then ftash chromatography on

smca gel (eluant 95% chloroforml4% methanol/1% acetlc acid) to give a white solid )
identified  as 1-methyl—4,1.0-dlhydropyrazoio[4,5_-c]pyrido[2,_3-b][1 ,4]diazepln-4(5H)-one :
(560mg,_45%)_ . o ' o : S -

2D 1-Methyl~4 10- drhydropyrazolo[4 5-c]pyndo{2 3-b][1 4]d|azepme ‘ _
LiAIH4 (365mg, 10mmol) was added portionwise to a suspensron of 1—methyl—410-
| dlhydropyrazo!o[4,5 c]pyndo[2,3-b]{1,4]d|azep|n-4(51-I)-one (560mg, 2.6mmol) ~in
‘anhydrous THF (30ml).at 0°C over 10 minutes.. The resuiting suspension was h_eated'_at_'
reflux for 18h. The reaction _Was cooled to 0°C a_n_d 35% ammonia so__l_ution (1ml) Wars"“
3 ~added dropwise over 10 minutes, then the mixture was stirred at room tem:perature‘forj e
th. The resultlng suspensmn was filtered through Celite f [ter agent and the fi ltrate was :
- concentrated in vacuo to- gwe a white. solid |denm“ ed as 1-methyl—4 10—dthydro- '
pyrazolol4, 5~c]pyrldo[2 3-b]{‘1 4]d|azep|ne (410mg, 78%) ' ' '

MS [M+H]+ 2021,
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a - 3A
chloride (11 m

at refl

ethyl acetate) to give a white solid'i

tert-Butyl 3-chl oro-4- met hyI benzoat e PCT. | GB02/ 0359%;,;[@,

u

1

et hyl - 3-chl orobenzo ate (5.7g9, 78%. 3C tert-Butyl

4- ami no%ttethBtyéﬁﬂdﬂomeﬁ-mmhglemhaaiel (100 ) was sat. urated W|th anmoni a,

 adasa apepfieniondt, P TEORAT a7 S R & SatdroRn’ St e éfhtfﬁl v;;'m
was' r enlmm;dlq avid/ & tRg, SHfunrnok iv Ediahee(2hat) and thermixere wistshediet dtyefluefdrer. to
/fhes Qolbgnt ng§ '?ed'lg\'!eeod!naﬁacu%nandbtht ynjesfcllug rpva%oggetotg[%lpeg w1t§3|I tglru%l%gnzoat

.t hen.

added’ an

give a
(4. 19,

‘ NaHCOa and brine, dried over Na2804 and concentrated in vacuo to give a pale yellow‘

‘_"24mmol) were added to a solution of tert-butyi 3-chloro—4-methylbenzoate (5 4g,

three times, then dtssolved ln anhydrous i'THF (40ml) and cooled to 0°C. thhlum tert-

butomde (2.4g, 30mmoi) was added and the mixture was stirred at room temperature for
3 days. Water (Srnl) was added and the solvent was removed in vacuo. The resldue‘ -

was dissolved in ethyl acetate. - The solution was washed with 0.3M KHSO,, ‘sat.
gum :dentn‘" ed as tert«butyl 3-chloro—4»—methylbenzoate (5 4q, ?9%)

313 tert—ButyI 4-bromomethyl-3-chlorobenzoate o

N-Bromosuccm|m|de (4.27g, 24mmol) and .2,2"-azo- brs(2—methy]prop[onitr:!e) (394mg, B

23 8mmo[) in carbon tetraohlonde (75ml) and the mlxture was heated at reflux for, 18h

- 'on 51hca gel (eluant 95% pet ether/5% ethyl acetate) to glve a white solid 1dent|t” ed’ as -'

The solvent was removed in vacuo and the residue was purified by ﬂash chromatography

- tenf—butyl 4- bromomethy! 3~chlorobenzoate (5 74, 8%)

3C tert-Buty! 4-ammomethyl 3-chlorobenzoate

Ethanol (100ml) was -saturated WIth ammonia, then ten‘-butyl 4 bromomethyl—3—chloro- '_ -

" benzoate (5.7g, 18. TmmoI) was added and the mixture was stirred at room temperature

- for 2h. The soivent was removed in vacuo and the residue was iriturated with diethyl

ether to give a white solid identifi ed as tert—buty[ 4-aminomethyl- 3-chlorobenzoate (4.1g,

91%).

26

,. 150mpl ) was added to a suspension of 3-chloro-4- nethyl

benzoi c 3,9#@ /8? #Zg 30mmol ) in.tol uene (25nt) and the mxture was heated
POT63L0 “The sol vent was renoved in vacuo and t hBCTESIUWBS *as

azeotroped with toluene three times, then dissolved in anhydrous | THF
(40ml) - and cooled.to OC. Lithiumtert--butoxide (2.4g, 30mvl) was added
and theExbpaple @ was stirred at roomtenperature for 3 days. Water (5nt)

was add the ol ve enpved i n vacua. The resi due -was di ssol ved
in et hy?gace am%hé"%@t"h%ﬂ%h \ﬁgg"ﬁﬁitﬁed wi th 0.3M KHSO4, ‘sat. ' NaHCCB,

ntified as tHN,utyI 4brom)m

and brine, drjed over Na2804 and concegjrated in.vacuo t@give le
yel | ow 'mu ntlfle(p jut yl 3-cC or. 0- = met hyl benzte\g{Zg, 99

- 3B:.tert- B tyl. 4- brorrorrehyl - 3=¢hl orobenz ronosucci n| m deg (4. 27g,
24mmol ) apd 2, 2" - azo- bi - met hyl propi op#Ft ™l e) . (394ny, damol ) were.- -
added t o ! ut i-on=of - butyl 3- chljor o- 4- net h)d_benzo b. 49, : R
23. 8mmol carbon te | oride (-75nt he m xt ur.e “ags feat ed atr
reflux fory18Mcy The soRypent™pps renoved [n vdeuo and the rEsidée wa .
purified by flash chromaography on silica gel (eluant 95% pet-et her/5% _

N



"OH O, _026 9 Febr uary. 2006 WD 03/ 016316 Exarrpl e 4 4- (tegtpeb ruary 2006
.Butyl oxycar bonyl am nonet hyl ) =3- chl-or obenzoi ¢ aci d PCT/ GB02/ 03593 O 4A.

Met hyl 4- br ononet hyl - 3- chl or obenzoate To a sol ution of methyl

" 3-chl or o-MO A#P¥§Idenzoate (5.0y, 27.9 mol) in carbon tethCRGBoVIES- (SOrri)
‘were added N-bronosuccininmde (5.8g,-32. O0mol) ‘and 2, 2' -azo-- bi s(2- net hyl
pro pionitrile) (0.442g, 2.70mmol). The m xture was heated at reflux for -
18h, then allowed to cool to roomtenperature and concentrated in vacuo.
The.resi due was purified by flash chromatography on silica (eluant pet.

| ~ether -Exanmoledk hyl acetate/ 95%pet. ether) to give an oil identified as

~methyl A 2@,{2 ! 4B. . . '
4-(tert- Eut?/:fm yC ¥'%ony amn@hgnngiﬁﬂﬁs%m‘%l orggg:ﬁzz@elflc acid To a saturated

sol ution of amonia in ethanoly (17@d Was added nethyl >fbiret hyl -

3- chl or obeRzqat@Me om Exanpl e 4A-(5. 59,  20. 9nmol ). The i xtlire was stirred
—at room te Jer at ur e for I' h and{then concentrated in 'vacug The r_es,l due
was. trituratled with diethyl er and the resultant'
fiI-tered-of washe.d.vmt,h' diethyl gther. To a sqg N of thIS
P 1 COM) were add sol'utions of - di-ter N\ »

po

(5.CQg, 23.0m icf] -di oxan (900) a[ﬁ‘ sodi um h oxi d . 46. Omml)
- -in water (1i00m). . The mixture was stirred at %29 netature for 18h
and then concentrated in va®id.. The aqueous resid wagy acidified .with-:

citric acid and extracted with chlorof ornl 2-propanol . The organic tayer.

was  Wasipe frethyi B@&rﬁbme@ﬁyl%h@v&ieml and concentrat ed |n vacua to gi ve
a white solid identified as 4-(tert-but

car bon9r°arﬁ rRsttoRy 1 of - Bleﬁwloﬁr%‘ %dr@e@é!?é&”f%%g@ 89%271‘“"“0’) in _carbon

tetrachloride (50mi) were added N-bromosuccmlmade (5:8¢, 32.0mmol) and 2,2 -az0-
bis(2-methylpropionitrile) (0.4429, Z.YOmmol). The mixture was heated at reflux for 18h,r‘_
then allowed to cool to reom temperature and concentrated in vacuo. The residue was_
purified by flash chromatography on silica (eluant pet. ether — 5% ethy! acetate/95% pet

~ ether) to glve an oil identified as methyl 4-brom0methyl 3-chiorobenzoate (5. 969, 4%)

4B. 4—(tert-Butyloxycarbony!ammomethyl) 3-ch[orobenzo:c amd
To a saturated solution of ammonia in ethanol (170ml) was added methyl 4- bromome’thyl-
3-chlorobenzoate from Example 4A (5.5g, 20.9mmol). The mixture was stirred at room ‘
: temperature for 1h and then concentrated in vacuo. The residue was. trtturated with
d[ethyl ether and the resuitant whlte crystals were filtered off and washed WIth more
' ‘diethyl ether. ‘Toa solu’clon of th;s solid in water (100ml) were added solutions of di-tert- *
'butyl dicarbonate (5. Og, 23. Ommol) in dioxan (100mi) and sodium hydrox1de {1.864, -
._46.0mmoi) in water (_‘IOOml). ‘The mixture was stirred at room temperature for 18h and
‘then concentrated in vacdo- The aqueous residue was acidifi ed with citric acad and
extracted with chioroform!Z—propanol ‘The organic iayer was washed with watér, dried
: over MgSO,, and concentrated in vacuo to give a white soitd ldentlf ed as 4—(ten‘—butyloxy-'

: carbonylaminomethyl)@—chiorobenzo:c acld @. Sg, 67%)

27



27 Example 5 4-(tert- Butyl oxycar bonyl am nomet hyt) - 3-nit
9 February 2006 PCT/ GB02/ 03593 4- Br onpnet hyl - 3- nltrobenz%leggrgéwaiooﬁ4 759

crdNO2

18. 2nmmol ) &/%s reacted following the method of Exanple 4B to give a yeIIoW

solid ideN

PP831%s 4- (Pert - butyI oxycar-honyl ani nonet hyl ) - 3PATIGEIREINESi

“acid (2.6g9, 49%. . Exanple 6 4-Cyano-3- met hyl-benzoi ¢ acid To a sol ution

of 4-brono-2-net hyl benzonitrile (2.Qy, 10.2mml) in THE (100nl) at --78C

under .

S lithium

Bxdthpleogen atnosphere was added ‘dropwi se-a 2. 5M sol ution of n- but yl "

m xture was stirred at 78C for 1 h and

't hen pO‘Méﬁ“@HW@H&#'&P“Hﬁ‘F’WSFWH‘%@'?"35‘7“4%‘: #fd (50nm). The nixture was

allowed to warmto room .
m Xt ure was extracted
‘acidified by addition of concentrated -HCl and .
tinmes). A
over MgSOM, . and conc
4- cyano- 3- net hyl benzi
03/ 016316 Exanpl-e 7.

: of Example 4B to give a yellow solid |dentn‘" ed as 4—(tert—butyloxycarbonylam|nomethyl)-s- :

enperature. Water wasp

_ ddquH(ZOOnl) and the
i diethyl ether (3 ti

orof orm extracts were
ated in vacuo to give a
gcid (1729, 73%. . 299 —ebruary. 2006 WO

N@Z msth &lzﬁ 702'
' : 0 N

The conbi ned

B

: 4-Bromomethyl-s-nitrobenzoic acid.(4.75g, 18.2mmol) was reacted following the method .

nltrobenzmc acid (2 69, 49%)

Example 6.

- 4-Cyano-3-methylbenzoic acid

Br

CN 6N

o a solution of 4-bromo-2-methylbenzonitrite (2.0g, 10.2rimol) in THF (100ml) at ~78°C

under a “hitrogen atmosphere was added dropwise a 2, 5M solution' of n—butyl'lithlum
(4.48ml, 11 2mmol). | The mixture was stlrred at-78°C for 1h and then poured onto solid

‘carbon dlox1de {5g9) in THF (50m]) The mixiure was allowed to warm to room .
temperature. Water was ‘added (200ml) and the mixture was extracted with dlethyl ether

(3 times). The aqueous layer was acrdlf' ed by addition of concentrated HCl and

extracted . with chloroform (3 times). " The comblned chloroform extracts were washed
with water, drled over MgSQ,, and concentrated in vacuo to gwe a white solld ldentlf’ ed-

as 4-cyano-3-methylbenzolc acid (1. 2g, 73%)

C e

.08

The aqueous | ayer was . -
extiracted.with chloroform(3:-

s with water, dried -~
e solid identified as -

-



" mxture was stirred at r

. CN CN. PCT/ GB02/ 03593 4- Br onp- 3- net hyl benzonltrl le (2. 09g ¢ %w
~reacted foll ow ng the net hod of Exanple ' 6. The pr oduct vvas ur at ed
with hexane to give a yellow solid identified as 4- cyano-2-nethyl-benzoic
aci d (0. 96y03/@93%. 4-(tent Butyl oxycar bonyl ani nonet hyl ) - 2p€iemopbeEnz oi c .
acid Exanple 8 . 0, ,OH B r Owe 8A. 2-Fluoro-4-nethyl benzoic acid

4- Brono- 3-f | uor ot ol uene (8.33g, 44.07mml) - was reacted fol 1 owi ng the

met hod @f, . fggmple 6 to give a white solid identified as °

2-f1 uoro- 4- et hyl benzoi ¢ aci d’ (4.899, 729%. 29 9 Febr uary 2006 WO 03/016316
_PCT/ GBoRGpane3-regthyiemizpic acifll uor-o- 4- met hyl benzoate To a sol ution: of

2-f 1 uoro-4-net hyl benzot c- aC| d (6.04qg, 39. éSmTDbH n toluene ('80ml)..was
added thionyl chloride (65 89.11 nmol). The m xture was . heated at
reflux for 2.5h, cooled and concentrat ed in viacuo. The residue was

di ssol ved in di ch| oronet | 5'0rrfL) and neptrangl-(50m ) was added. The

- bh and then concentrated in

‘'vacuo. The residue was di hane (-100m ), washed vvith '
sat ur ated  sodi um bi car bonatk sol ution and bri ~dried over :MySH, -and .
.concentrated in vacuo to gl(yre a tan.solid |dqﬂ{llf|ed as . rrethyl 2- quoro - 4-

4 Bromo-3 methy[benzon:tnie (2. Og, 10.2mmol) was reacted followmg the . method of
Example 6. The produc:t was tnturated with hexane to g:ve a yellow sohd identlf' ed as 4- -
.cyano—2-methylben20|c acid (0. 969, 50%). ' '

;

Example 8 ‘ : _ :
-(tert-Butyloxycarbonylam1nomethyl)—Z-ﬂuorobenzolc acnd

- 8A. 2- Fluoro-4-methylbenzmc acid
4-Bromo-3-fluorotoluene (8. 339, 44, O?mmoi) was' reacted foliownng the ‘method ‘of
Example 6 to give a white solid identified as 2-fluoro-4-methylbenzoic acid (4.89g, 72%). -
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met hyl benzoate. (5.07g, 77% . 8C. Methyl 4-brononet hyl - Egoro' oate o
Met hyl 2-fl uoro-4- et hyl benzoate (5.07g, 30.16mmol) was ? sy | owi ng

t he net hod = of Exarrple of 4A.. The product was purified by flash o
- chromat og¥ ABHYI68H silica (eluant 20% ethyl acet ate/ 80% REAT/CBOMISEY3 t 0

give an oil identified as nethyl 4-brononethyl-2- fluorobenzoate (5. 99, '
80% . 8D. 4-(tert Butyl oxycarbonyl am nonet hyl) - 2 fl uor obenzoic -acid Methyl -

4- br onoggtiethyPe-fiueps-ahaBEIMéhzbate?9, 24. 13ml ) was.. react ed fol | owi ng t he
met hod of Exanpl e_4B. The product was recrgtal | i sed from di oxan/ pet. ether:

to givel© W#P'PEO% Py Stlypeo-Haeathylbenzgicaacid) (§.§48:39. 18mmol).in toluene (80ml) was -
but y1 oxydeRE BRIBMH HRIHIEEsEM, )eézﬁrhh'r%f)ObQ’Hé%&tL@@ Iuds(r?ea&@e at At fosaip! € 9

4- Cyano- 3, 5- di met hyl benzoi ¢ aci d , 4-Brono-2,6-di methyl benzonitrife - -
4-Br ormcozﬁed ANdnsPRGATRRIS] Fre veauczrgg,‘fhzzremh@ waggissobiesninugichieraagtaane

(25m) . (s8R areqaseah&a{sednhwgé QAMADT I bRk By iRt %@?%glﬂ%&g xture

_was sonl cated to forma fine suspension and.then cool ed ution -
of sodifanZAh@ndiken sorgrgirated iz waeno The rendue we'érd@épwg@ognchmmhenesle '

PCT/ @g(ﬁb@}ﬁ@ge‘va‘éﬁé@ Mwif? Ehdurd@s S0 aﬂ@&@oﬁé@p%lﬁﬁoﬁ %S blife, BidY z:lv@rt he

tenperature of the reaction between O- he mxture was stirred at 0-5C
for 30 MePLs e%!‘da‘PRﬁC?ﬁ@ﬁfeﬁeﬂt\ra&WsI@(Q“{ﬁ/a ta@lcﬁoilqi diensified Asi gedfoli2efioro-4-

~.bicar bqa@thgbeﬂ'%téw‘jl g, sol ution was then added portionw se - to .a '
sol uti on of copper cyanide (2.42g, 27.0mol) and potassi um cyani-de (3. 659,_ '

56.1 mol) in water (25nml) at 70C The mixture was stirred-at 70C for. 30.
‘m hut esge. nﬂth?ﬂﬁﬂr&rﬁoﬁ@%yl@ﬂuémnﬁﬁt&act ed with toluene (2 ti mes) The -

conbi ned extracts were. o
. . Methyl 2-fluoro-4-methylbenzoate (5.07g, 30. 16mmol) was reacted fol!cwmg the method 3 }

of Example of 4A. The product was punf ied by flash chromatography on silica (eluant
- 20% ethyl acetatel 80% pe’c ether) to gwe an oil identified as methyl 4-bromomethyi -2-
ﬂuorobenzcate (5.9g, 80%) ' :

8D. 4- (tert—Butyloxycarbony!amlnomethyl) 2-f[uorobenzorc ac:d
" Methyl 4- bromomethyl 2«fluorobenzoate (5.9g, 24.13mmol) was reacted followmg the
method of Example 4B. The product was recrystallised frem dloxanlpet ether to give
- ~ white crystals zdentrf ed as 4-(terf-butyloxycarbonylam:nomethyi)-z-ﬂuorobenzom acid -
(2. 469, 8%) ‘ ' '

Examp!eg - R ' TR }
-Cyano-35 dlmethylbenzo:c acld ' o '

. Br

9A. 4-Bromo-2 G-dlmethylbenzomtrile o S : S
4-Bromo-2 G-drmethylamlme (4.49g, 22 4mmol) was taken up in water (25m|) and,
concentrated hydrochloric acid (8.0m!) was added. - The mixture was son_tcated to f_orrr_:_ a

~ fine sqspensi_on and.then cocled_ io_O“C. A solution of sodium nitrite (1 .67’_9‘:"24.2mmol) in
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. washed with water and brine, dried over MySO4, and concegt,;rg% q{]bgqé/acua.
- The residue was purrfred by flash chromatography on silica 5% -
ethyl acetate/95% pet. ether) . to give an orange solid identified as
" .4-br ono- WEOIRYEHSt hyl benzonitrile (3.2g, 68% . 9B. PCT/GB02/03593 N
4- Cyano- 3, 5- di net hyl benzoi ¢ aci d 4- Bronp- 2, 6-di net hyl benzonitrile (3:20g,.
.15.2n’m)l) was reacted follow ng the nethod of Exanple 6 to give.a tan. .
solid i [ rrpl e

30 a° CAERR 8 gt SHAOPBerg R ] B IR SRSt htrin il HRbackiE ™ S
tetr ah;h&tw&dm @AY .3, Thebhadepiwes Sﬂlr;rdd at B+$6| fde30 miutes and then neutralised by -

o3 eltba s SunohanA A ead, | e B ol IR
4- cyande 3 srqrethbyl tiecppper ayanibe( 12429;; 28.080m0ip| 3nd pothissiiino cyamideh dBS5920Nn1 ) .

S R N e

concentrate n vacuo was azeo roped wi t'h
" then diatiewéd sxlcoal aaludcthememmmdmﬂhmmr:re hémes} ul THencprsiwihed exiracimwesd oWl y

- pdded Masfed Wi GOt k0B Olidh By Prosf LA A LI SALA, Acbl azepise

di chl oresiduehaas pedtedl)y fiddhechmmatogaphaonsilicar(etiaat 5Y iyl testpey 96%rmst’ | f or -

o v RIS o ARl KRB GRS ARl ErnliE & 23&?@%&"‘52? N

(el uant 25% Et OAcl pet.. ether) 31 9 February 2006. PCTI GB02/ 03593 to give

- brown n 3 met hyl - 4- cyanobenzoyl ) -5, 6, 7, 8-
: tetrah? f Ot |ce;%o%§c9%%t@g‘5p% “01%0g, 7.1 vm) 148 4-(4 - ‘
. Ami nongtBrpmo32, ﬁﬂhmytﬁymenmrymtﬂesw&ozr 8512mmelhy.r&rscreanted\tq{lﬁwmghhazrajhmmef

) @ba't%%ﬁfée%éﬂg 3%%%‘%%%?9%@%69%384%6@ ?@‘ﬂ%& é«ﬁ%ﬁﬁ‘@%@r%@%ﬂ ﬁé' °” 

-(1 70g, 5.70rnnol )

' Example 10
4-(3-Methyi-4-(piperazine-1 -carbonylamrnomethyl)benzoy!)-s 6,7,8-
tetrahydrothienof3, 2-b]azepme hydrochloride '

'1GA 4-(3—Methy[-4-cyanobenzoyl)—5 6, 7 8- tetrahydrothleno[3 2- b]azepme
Thronyl chloride (5ml 68, 55mmo!) was added to a slirred suspension of 4—cyan0 3-
methylbenzoic acid (1.43g, 8.90mmol) in dichloromethane {(20ml).” The mixture was . .
heated at reflux for 2h, cooled to room temperature 'and_ concentrated in vacuo. __T-he' N
~ residue was azeotroped with dichloromethane then dissolved in dichloromethane 20mi.
' The resulting solution was slowly added to  a stired: solution  of 5,6,7,8-
‘tetrahydrothreno[?: 2- b]azepme (1. 369, 8. 90mmol) and trrethylamrne (3.70ml, 26. .54mmol)
in dichloromethane (BDm!) The mixture was stirred at room temperature for 24h"
washed with ™ KHSO4, saturated NaHCOs and bnne then concentrated in vacuo The, :
. _resrdue was punf ed by ﬂash chromatography on s:lrca gel (eluant 25% EtOAc/pet ether) -

-3 1’



met hanol * (70mL) at OC. ' Sodi um borohydr| de (2.22g, 58. 68mb)u \oﬁgo(ﬁ;dded
portionwi se at OC and the mixture was stirred at OC for 30mn then at room
tenperat Wy o3f@é3,2h-  Saturated ammoni um chloride was then added and the
m xture-was Stirred for 30m n then concentrated in vacuo.PCT/GRO2/PEIS due
was azeotroped with .toluene then .extracted, with. chloroform The . |
extracts were washed with brine and concentrated in vacuo.. to give a
white sol.id identified as 4-(4-am nonethyl - 3-nethyl benzoyl) 5,6,7, 8- o
- tetrahygdr oghieeng] 3, az ne % - e

ut yl ox);gar Egﬁyt Qi|[c>| bﬁ?‘gﬂz'l ngc?;d- céé%) tl%g?amggongt h%thé—iné( aﬁéFéﬁﬁM} EEB’? 8.
benzoylf?tf@%ircﬁh@ﬂﬁ’ #-fleyapioe f1-é0g{ B1%)-b] azepine 1,1'- Car bonyl di i m dazol e
+ (234ny, 1.45mmvl),was added to a sol ution of 4- (4-am no B

.met hyl - 3- net hyl benzoyl ) -5, 6,7, 8-t et rahydr ot hi.eno[ 3, 2- bj-azepi ne- (400rrg, : '
1. 33mmoi0p: alnﬂ-Almllrmnemykﬁﬂnethymﬂmy;) B 7Bvetratydrgthiene[3 Beblaropinee was
stirre 0 f 91z 430

fbc%a:t 19 éﬂi%rgdx@ﬁ H&Bf(’a}% (9'843 ”i‘1g96;rﬁr%{:§ vﬁé&&h%ecge i a aoI{.l’Han of 43

pl per azl ne--1-car was a ure V\B.S
stirr edn%thylr%émméﬁrmyé)tﬁﬁé’ &wraawﬂrothmp[a@dammm etl.70g, v d&cT@mmol) The:

. resi dut?n%ﬁnélakﬁ?nl}‘ f Be€hl or et anm apd,ihacqeof %%% ms\mﬁ’l F‘#ed by .:V

KHSO4.ar1d.  brine, en concentrated rn-vacuo. r esr-
flash. mfﬁﬂ?&ﬁﬁﬁg@%{bﬁy@whe@lﬂurﬁawgebtirr@élabﬁrﬁ for SPemint ibaolap esgm Etrhperpiure gl ve -

- a white,sgli dSél{afzﬂéél fahfHorftm & cﬂ‘c%dw Aln addetdhanci ti}? XH{'e as stirre d)fog 6.7, 8

but yl oxycar bon erazi ne-1-carbon am none enzoy
- tetr ZQyum dh?ﬂ shottater av epire (Hmngamcse%vas laz&@Biroped wnth toluene then

4- (3- 1 | R
oSt G, o SRR AR DO bl
4- (4- (¥agy@eie -Gyt i oWyieasdionidentfi gbmzﬂf(é-amloambtbm@-mﬁtmwmw )E»EB?J&et hyI

benzoyltétra'?vy@ro%hén&[? Q¥éjpfu?é Hgiog) b] azepi ne . (588ny, 1.15nmmol) _4N_

HCl / di oxan s st ’‘oom tenperat ure for 30mn -t hen
concentrated in vacuo. The resi due was .dissolved in acetonitril el water

o YO Te eGPyt £ %&‘?ﬂamﬁ?wawéfﬁ-ﬂﬁt%*é# s
[3 2- bpazeyi-ad, hﬁﬁﬁﬁah}r@oﬂ@ieoem&mame 32 .
1,1'-Carbonyldiimidazole (234mg, 145mmol) was added to a solutlon of 4 (4—ammo—
.methyI-S-methylbenzoyi) -5,6,7 8-tetrahydroth|eno[3,2—b]azepme (400mg, 1.33mmol) and
DIEA (0.3ml, 1.72mmol) in DMF (20mi) an'd. thé mixture' was stirred at room temperature-
. for 30min... terf-Butyl prperazune—‘l—carboxylate (281 mg, 1. SOmmol) was added and the
. mixture ‘was stirred at room temperature for 24h then concentrated in vacuo. - The '
residue was taken up in ch[oroform and the solution was washed with 1M KHSO4 .an_d"-
- brine, then 'concentrat'ed in vacuo: The residue was purified by ﬂash chromatography on . _
_smca ge! (eluant 75% EtOAclpet ether) to g:ve a white sohd Jdentn‘“ ed as 4—(4—(4 (tert—r .

st

j -tetrahydrothleno[s 2-b]azepme (588mg, 86%)

10D: 4- (3-Methy[-4 (plperazme-'i -carbonylamlnomethy!)benzoyl)-s 6, 7 8- :
tetrahydroth:eno[S 2-bJazepine hydrochloride . _ - :
.A salution of 4- (4 (4—(tert-butyloxycarbonyl)plperazme 1-carbonylam:nomethyl) 3—methyl-
benzoyi) 5,6,7 8-tetrahydroth|eno[3 2-blazepine (588mg, 1.15mmol) in: 4N HCldioxan
(10ml). was stirred at room temperature for 30min -then . concentrated in. vacuo The
', _ TE:S[dUG was dissolved in acetomtrllelwater and lyophmsed to. give a whlte solid identified '

as .4- (3-methyi-4 (plperazme 1-acarbonylammomethyl)benzoyl) -5,6,7,8- tetrahydrothmno— _ .

I3, 2~b]azep|ne hydrochlonde(BQSmg, 76%). ' o '
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" was added to

February 2006 WO 03/ 016316 ‘PCTI GBO2103593 1H NVR  d6- (g):ggg é%go 1.74
Hrr)182194(2Hrr)217(3H s), 2.86-2.95 (2H 8310,-
Hr‘r)-335345(2H m, 3.50-3.64 (4H, ), 4.16 (2H s), 6.26 (1 H, br.

s),  6.88O0HYEH ), 7.24 (1 H br s), 9.28 (1 H b s}’cm‘fﬁozwsm[MHH

9
(2
(4
s

413. 2 Exanpl e 11 5-(4-(4-Cycl opropyl met hyl

‘pi per azi ne- 1- car bonyl am nonet hyl) 3- net hyl benzoyl) 1- -

met hyl - 4, 10- di hydr opyr azol o[ 5, 4-b] [ 1, 5] benzodl azepi ne “11A, = - '

5- (4-Cyano- - 3- net hyl, benzoyl) - 1- et hyl - 4," 10- di hydr opyrazol o[ 5, 4-b] [ 1, 5]
benzodi azepi ne Thionyl chloride (1. 8rrft 27rrrm|) was added to a stirred

_ .Suspensj Wl@fdé—bi@%@ﬁ@"t?sdmt?m(b}-t Hﬁnwzm @4:(2#4 (rﬁ)h%f%gr (ﬁl @mbmgs {9l uene:

(25ml). The m xture was heated at cooled to room :

t enper ert)u? 86 3P Wbhovnd.Bate4b (24, \fﬁh@sﬁﬁ--’ﬂ t‘fﬁé‘“ﬁ,ee) it (RS ). & 2oliFbpes). wi t h

t ol uen GO@F,t Omi). The resul ting - solution
€ ggiveo g@?lﬁ)}r\rfe gﬂsg{an)gl on B@ﬁ%ﬁyl 4,10- di hydropyrazol o[ 5, 4

b] [ 1, 5] benzodi azepi ne (1.69,. 8mol) and triethylanine (1.4nd, 10mm|)

di chi OM@T?M afre- 44ppl) . The nmixture was stirred overnight at.room . .
~tenperature t en concentrat ed in vacua The residue was partltl oned between
. chloroformand 0.3M KHSO4.. The aqueous phase was extracted with o :

chl orof ornl 2- propanol . (80:20).. Thé conbined organic phases. wer e Washed

with sat. NaHCOB and bri ne, dried over Na2SO4 and concentrated in vacuo.

The reExameledts purified by flash chromatography on silica. gel (el uant 5%

met hanegé g&t Efyg@ﬁangteqhabr;fe@z.ﬂe %(n%'oh?lﬁn?iﬂbhﬂthﬂ}’sﬁ%éﬂh%fbeﬂ%oyl)-1-.

-5-(4-c enzo C
10 di h-yeﬂoﬂytr‘eﬁzéﬂwpsowreﬁlptspﬁﬂﬁz nzefiRrRPING 4, . 87% . 33 9 Febr uary ,
. 2006 o R . ,

' C 1Az 5+ (4 Cyano-S—methbeenzoyl)—1 -methy[—4 10- drhydropyrazolo[S 4—b][1 5]~
~ benzodiazepine , C
e Thionyl chloride (1.8m, 27mmol) was added to a stirred suspens:on of 4-cyano-3—methyt-A .
- benzoic acid (1.29g, 8.0mmol) in toluene (25ml). . Tt_'te mixture was heated at reflux for -
- 2hr, “cooled to room temperature and concentrated in vacuo. . The res:due was
_ azeotroped W|th toluene - then dissolved ln dtchloromethane (1 Oml) - The resuttmg.
o solution was added to a stlrred suspensnon of 1- methyl-4 10—d|hydropyrazolo[5 4
Ab][‘i 5]benzod|azepme (1 .Bg, Bmmol) ~and tnethylamlne (1.4mi, ~10mmol) -
.d:chioromethane (15m]) The mlxture was stirred overnight at. room temperature then
_concentrated in vacuo. The residue was partitioned between chloroform and 0.3
KHSO,. The agqueous phase was extracted with chloroforle—propanol (80: 20) The'
| ‘combined organic phases were washed with sat. NaHCO; and brme, dried over Nlag_S_O‘;"
-and concentrated in vacuo. The residue was purified by flash chrontatography on silica
gel (eluant 5% methanol/chloroform) to give a pale yellow solid identified as 5-(4-cyano-3-
' methylbenzoyl)-1-methyl-4,1 O-;dihydropyrazoto[5,4-b][1 ,5]benzodia::epine (2.49, 87%).'

33



" -33. 5mmoll

~solution oP

WD 03/016316 PCT/ GB02/ 03593 |1 B 5-(4- Am i nom et hyI 3-m gFakhuary 2006

benzoyl ) - I - et hyl - 4, 10- di hydr opyr azol o[ 5, 4-b] [ 1, 5] - benzodi azepi ne
Cobalt(l;k qgﬂo&ﬁge hexahydrate (1. 599, 6. 7nnDI) was- addedp&%m§£1%§3300|d
(4-cyano- 3- met hyl'benzoyl’) - 1- nethyl 4, 10- d|hydropyrazolo[5 4-b][1, 5]benzod|a
zepi ne §1 15 3:35mmol ) in nethanol (35mL).. Sodi um borohydride (1.27g, - ,
Bihd Pé@aemqsbyiﬁmﬂmmeamﬂblmhvhw Aidibydropyrazobn[f drlfl,5Rt RT
for 1 hpenidiR-dpigeched with -1 -MKHSO4 and concentrated in vacua The :
aqueous residue was diluted with 1M KHSO4 (40ml) and filtered through
Cel i t e( Epbaik(j} ehloadre hexahyheaté i(1.68at &7 mawlwiashaddad tohan deebltdoldioner -2 x

phase wher oo s st AR L BB ARoNN LT NS B e %Safregﬁ%ﬁn' f'

“solid i (ﬂgftﬁg,f:i 8omgwl) in methanol (35mi)..  Sodium borohydrlde {1.27g, 33. Smmol) was

5RO s TS AN U5 B ot I DR e

ut yl oxydslr KHSE,) pid evacintatdd ircandony| The ranimebmllrés@umdsyﬂlfuted with 1M

11 LK, Bt BRI Bl o di A 67 G Bt (4_

(a di azeneth\)rEeméB(HTg506ﬂ)48mhé:f@dldntﬁ)lzﬁl°f\!é©mdﬁd, eﬂra'&%amtﬁ chisrofMn. (88l ) .

The 'solution was stirred for pi perazi ne-1| - carboxyl at e -

30 tert
(95 o, SigeRG RIS s S oUST MAPQednd felipenBa et gR AR b BUE 3/pHle Drash

m Xt ur esglids igenifent bat 8d4idinmadethyRBehdtgberizo§i)-dUfethgpa,l dipytdkolo-
chlorofn%r‘{’rb ;I'Bﬁ) o%(ﬂtlon svvashed with water and brine, ried and - S
concent i Plrepardiazering(/Asei0dha"has ‘puri fied by flash chromatogr aphy on)

- silica 'gel (eluant 100%A Et OAc then 10%ret hanol/EtQAc) to give a

4- (t

ﬁ‘JL tyieoiﬂé'%%& &t il %W@aﬁbwﬁ)@wﬁaﬁf—'ﬁmpﬁw‘)anynmeﬂw%%n%w& 1-.

ot hy | -Horkloyf it g ol opgrabblots SUAIPNERNBGaREapne 160D, 6699 . 111): |
onyl am nonet hyl ) - benzayl) - 4, 10-

1- Met h i perazine-|-ca r
' le Cgr%onyldm%ldazolgp (IZ)ESmg, 047mmol) was ~added - to a “solution of —(4-

(aminomethyl)- 3-methylbenzoyl) -1- methyl-4 10-dihydropyrazolo[5,4-b][1, 5]benzo—

diazepine (150mg, 0.43mmol) and DIEA (0.1ml, 0.57mmoi) in DMF (10ml). The solution -
was stirred for SOmin,r'tert—butyl piperazine-1-carboxylate (91mg, 0.49mmol) was added -

and stirring was continued for 72h. The mixture was concentrated in vacuo and the '-

residue was taken up in chloroform ‘The solution was washed with water and brine,
. dried and concentrated in vacuo. The residue was punf ied by flash chromatography on

gilica gel (eluant 100% EtOAc then 10%methanol/EtOAC) to give a white: solid identifi ed_,' _

as 5- (4—(4—(tert~butyloxycarbonyl)plperazme—‘[ carbony!ammomethyl) 3- methy[benzoyl) S l}
‘ methyl-4 1D-d1hydropyrazolo[5 4- bl S}benzodiazepme (160mg, 66%) ' o

- 11D: 1-Methyl—5-(3-—methyl-4 (plperazme-1-carbony!ammomethyl) benzoyl) 4,10-

dlhydropyrazolo[s 4-b][1, 5]benzod1azepme hydrochlor:de o

A solutlon of 5- (4~(4—(tert~butyloxycarbonyi)plperazme- —carbonylamsnome’{hyi)—3—methyi-

benzoyl) 1-methyl—4 10- dfhydropyrazolo[5 4-bj[1, 5]benzodlazep|ne (160mg, 0.29mmol) in
4N HCl/dioxan (1 5ml) was stirred at room temperature for SOmm then concentrated in - .

vacuo. The residue was azeotroped with diethyl ether to glve a white solad identified as.

1-methyl-5—(3~methyl-4 (piperazine-1 ~carbonylammomethyl)-benzoyl)~4 10 dlhydro~ |

pyrazo!o[S 4-bli1, S]benzodiazeplne hydrochlonde (130mg, 0%) ' -
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i hydr opyr azol o[ 5, 4- b] [ 1, 5] benzodi azepl ne hydr ochlori de é\ SO HW@G
5- (4-(4-(tert butyl oxycarbonyl) pi perazi ne-1- carbonyl ani norret hy17) met hyl -
benzoyl ) - 1- et hyl - 4, 10-di'hydr opyrazol o 5, 4- b] [ 1, 5] benzodi azepi ne (160ng
"~ 0. 29mol )"'Q‘??’mﬁ%ﬁHCI/dl oxan (15ml) was stirred at room t eRGEGRIQBSIBOr

| - 30min then concentrated in-. vacuo. The residue was azeotroped with.

. diethyl ether to give a Wmte solid identified as -1
© - et hy1l115!1@’iﬁe@Mbpmp(ymanlpamzhwnbmmlydawianmnhgﬂy))-&}m%byl-) 4 1Q di hyd

e BB et 8 AEERSh e GHE ML SR dE Al

- car bomy | argahdimat bfy | }mathpe6H{$Imethyl-4-(piperazine-1-carbonylaminomethyi)- benzoyl)— =

- Denz oyl hoilaldbitardiold a BiNEIbEREERERE Syt Sdrhdnd PRI B3GR A8 a

sol uti

- 1- et h@riletrfyka(tﬂnmﬂ]! fxy\l 345Qrpmpi3ma2‘Hﬁe(1Dnﬁ)aw@ergdcmmayotnptdmhéemmwﬂh){de

4, 10- 1.5 h 10
0. 20rmir e SRRk Sseiira wahelr oAU ECHISE. %) Hid el dBacea
“cycl opmoqnaaemaaf Istixed c&h'pdm te(nipeﬁattg;e @oamen annbemmaa!mmyammbor Ohgdri de -
t.he r I tin

E | ; -
{or " Scha B bt B R skbAR oY) alRa loldes uBh, GRS SRRy
acet at satanatbd NeHCOs,vatengng bling; | driedveasl cwshetated il vagat uirae: e&nﬁiﬂ-l@éB wat er. ..
“and b d t.rated. fied by -
s e SRR RES S e o SHReo S pe PR AR RPRR. P e e é .

whi t e whitd doﬁcﬂtdmhhiﬁecbdlsaS—(4—(4-cyclopropylmethylplperazme- -carbonyiammomethyl) 3-7 '

et oyt BESBRROAR KRR @%Wﬁi}ﬁ%ﬁ%ﬁ%ﬁ“%@ﬁ‘l@ﬁq%@%éﬁ%gd. DBoine

- (35nmy, -35% .. 1H -NVR d4-MeOH.S 0.14 (2H,- q; J=4.7Hz), 0.51-0.59 (2H, m).,

052, Rt B oy 8% i, -45%}%% éﬁ%@)@l-f’g%gé%? o8y bk,

4.23 ((@H, s)a)z 26218 d IH6. 761z) Jz=59_4 (£ia) J=B982y, B.4BHAL ], JOHH, 9B0((3H, s),S) ,

51333(%?5W 84519305 %?%éﬁﬁﬂ 3%%@.%—% @éﬂﬂ@%ﬂ’r@%%d% S

- 3- netiyy? bsmm,yé )7 bsnﬁwwﬂ 4n @ 19-7.24 (2H m) ppm..
Ms: [M+H]’f =514.3
* Example 12

5—(4-(4-Benzylplperazme 1-carbonylammomethyl) 3-methylbenzoy])-1 -methyl-4 10- :
o 3o ' dlhydropyrazolo[s 4-b][1 ,5]benzodlazepme ' ' '

'.'To a solution of 1 methyl -5- (3—methyl~4—(p1perazme— -carbonylammomethyl)—benzoyl)-
'410-dlhydropyrazolo{5 4~b][1 5]benzodiazep1ne hydrochioride (100mg, 0.20mmol) and
' tnethylamme (0.5ml, 359mmo[) in THF (10ml) were added benzaideb,yde {21mg,
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di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi ne . To a sol ution %brua' 06
1- et hyl - 5- ( 3- net hyl - 4- (p| perazi ne- | -car bonyl am nonet hyI enzgy%g T
4,10-di h razol o[ 5, 4-b] [ 1, 5] benzodi-azepi ne" hydrochl oride (100ng, -

0.-20m nol Oé'% 3¢ i et hyl amine (0.5nl, 3.59mol) in TH = 1@1&1"?&%’9@9~’added
benzal detjyde (21mg, 35 9 February 2006 WD 03/ 016316 PCT/ GB02/ 03593 '
0.20mmol ) and sodi um cyanobor ohydride (15ng, 0, 24mmol ) and the resulting .

m xt ur @.20mmely astdi scrcmmh': aiyandimmhyﬂrpier gbme. 4. %mmn ariethectesulng maikeie i n

Th I ol h
vacuo. HRC A Comn el S W BB AL b g
_ Cpnpentdiﬁbladd imethgtacetatemdrins iredidtingasolpiion Wae wabled Wils hatucdted),wlﬁ'@aaphy on
i1 oa,gel, Lol ANt S%6. ot hanal LELOY) Ao Vi rdllubuad BLibd B7HRLA T o0 -
- car boryitcamatographinwh)silida gel tamé)&r&%eynéthéﬂmt&t@ﬁlc} #, dige a white solid identified

O g gl St b SR RGBS e W Bh (31

3 96 . (itdrapyrakolfs, 8HN, 5]uer%d¢hzaﬁm(aZng)34%)61 4.68. (1H m, 5. 88, (11 1,
d,rJ146Hz)646(1H s,) 6.62-6.74. (2H m), 6.82-6 96(3Hm) ,
6.98-711 (2H, m),'7.19 7.34 (5H, nm" ppm -

©5-(4- (AH(NMRY drnxg isnzy), PrEPR U8 ZUAR ) -eaagamyl(am MNBUBYI. 51 Ezmemhﬁb@nzoyl) :

1 o opuearel oS L 3 e ome Dol gyla 198

(3.008y= 226&@)7@&6 (MSs, pEde®. v (38, &Y 8BR@OS {31 m), &68-7.1124200en), 18900l )
and. trj et@%am ne (4m, 28.7mmol) in dichlaronethane (50nl) at .0OC.. The

mi xt ur &-IETSTVAPRY at room tenperature for 24h then concentrated in vacu,a‘;-_'
- The residue was purified by flash chromat ography on silica gel (eI uant 10%.

Et OAc/ pet.. he ‘
. ° R [Mﬁ-ler%b‘UZ PR

, Examp[e 13 : : -
. 5-(4- (4-(3-Hydroxybenzyl)p1perazme—1 -carbonylammomethyl)~3—methylbenzoyl)—1-
: ~ methyl-4,10-dihydropyrazolo[5,4-b][1, 5]benzodlazepme ‘

13A: 3- (tert-Butyldmethylsﬂyloxy)to!uene :
| . _tert-Butyld:methyls:ly! chloride (3.00g, 22. OOmmoI) was added to a solutlon of m—cresol
(2. DOg, 18: Dﬂmmoi) and tnethylamme {4ml, 28. Tmmol) in dlchloromethane (50mi}) at O°C
.. The mixiure was stirred at room temperature for 24h then concentrated in vacuo. ‘The
- residue was purified by flash chromatography on silica gel (eluant 10% EtOAc/pet. ether) -
" to g[ve a coIourless 011 1dentr‘r' ed as.3- (ten‘-butyldlmethy!sﬂy!oxy)toluene (3. 609, 88%). -

_-‘736_, |



" brom de

‘to give a 'colourless oil identified as o 9February2006 E :
. 3-(tern-butyl di.met hyl sil yl oxy)tol uene (3.60g, 88% 36 9 February 2006 -
VO 03/013@%? PCT/ GB02/ 03593 1313: 3-(test-Butyl dimethylsilyloxy)benzyl
Hitdlfecinimi de (2.90g, 16.20mol ) and AlBN (26BIJGBL/BEDI ). -
were added to a stirred solution of 3-(tert-butyldinethylsilyloxy)toluene
(3.60g, 16.20mml) in carbon tetrachloride (120ml) and-the m xture was

heat ed '@tB'r3eﬁ‘f9l[§75lftmiduz4thyr!1$1lmu)alébnmﬁdbmm:dmoI ‘room t enperature andh L
| 5ﬁ°2f??‘f’:§“§§f’ AR oBBC 18 BaEHE AR AR ity Mo ASE werd AR QU 3P0y
_ ('t erstirrpdt WIWQTEtOIﬁny-Q‘BH-;ULM(mrbmlszlyiloxﬂm)mm (8.804596.2008%0) 18 Garbet .

cuty kgL R 08 Legaiteny phe aecium Juccs pe (dhers.

60% di spersion i'n oi
sol ut i enorof temperate yand pa:qm:eaizatae! ib- amdmoxleauteeresmuBNﬁaé ﬁﬂm‘:éd Hy f&sh The

©omoxtur toro rature 0 a solution .
of 3+ ( Lo RapRY B o 1 Rt [y RRhORTRE FOVaE istnngs ok deniimmors 3 1 n
DVF (1(©ﬁguty{d@alntdsdloxd)bepwimraidd (PABgNE0%Nr e was stirred at room -

tenperature for 24h. . Water was added and the mxture was stirred for |
~ 30m n then poured into Et OAc. The organic phase was washed with sat urat ed

. NaHCGCB 1&fd féyit-Budyl Q—tﬁehyw@mybmw:iannm-uarboﬂymtéesi due was purified by -
0

f1ash. SoAATR AP AN o 188 88h 0L sAMETL L SAE) pofbhERL £ 9T Ve @

4-(3- hyﬂr@ky@gmmWﬂmnmaime-&dmﬁqﬂy&itelr(IZMB‘U(@DmI)&ﬁ%“C 18RE mixtire - o

3 PRI ) RS B A ENROR bl 1R 360  Suflr S OB
HCl / di bufalﬁlr(lethmsi!y)ioxmmrwi rbtr@dldat @. M)gn Be‘lmﬁmam Lihem\m (30@“) nwbbeéldded
concen&lro%hﬁ& éﬁd the mixture was stirred at room temperature for 24h. . Water was added -

' and the mixture was stirred for 30m|n then poured into EtOAc. The orgamc phase was

washed with saturated NaHCOs and brine, then concentrated in vacuo. The residue was -
- purified by flash. chromatography on silica gel (eluant 40% EtOAc/pet. ether) to give a
7 light brown oil identified as tert—butyI 4—(3-hydroxybenzy!)plperazme-‘l-carboxylate (2. OOQ,
84%).

13D: 1-(3 Hydroxybenzy!)p[perazme dihydrochloride : _
A solution.of tert-butyl 4-(3- hydroxybenzyl)plperazlne—1 -carboxylate {1.94q, 6. GDmmoi) in
‘ 4N HCl/dioxan (10ml) was stirred at room temperature.for 30min then concentrated in
“vacuo. The residue was triturated with diethyl ether to givea white solid identified as 1-
_ (3-hydroxybenz_yl)piperazine dihydroch[or-ide (1.1 0g, 63%). |

L 13E 5- (4-(4-(3-Hydroxybenzyl)piperazme-1-carbonylammomethyl)—3—methyl-
benzoyl)- 1-methy!-4 10- d:hydropyrazolo[s 4-b1[1, 5]benzodlazep|ne
1,1-Carbonyldiimidazole (15mg, 0.09mmol) was added to a stired solution of 5-(4-

Lo (ammomethyl) 3-methylbenzoyi)-1- methy!—4 1 O-dlhydropyrazolo[s 4-pJ{1,5]benzo-

- diazeplne (31mg, 0.09mmol) and DIEA (0.1mi 0. 57mmol) in DMF (6ml). The so!utlon o

., ‘ was stirred for 1h, 1-(3- hydroxybenzyl)pxperazlne dshydrochlonde (27mg, 0.10mmal) was
added and stlrnng was continued at room temperature for 24h.  The mixture was
.concentrated in vacuo and the res._;due was taken up in EtOAc. © The 's‘olution was
washed with saturated NaHCO; and brine, then concentrated in vacuo. TheTesidue was
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- vacua. The residue was triturated with diethyl ether to gl gﬁaer‘?Mf:e SO|Id
identi f| ed as 1- . (3- hydroxybenzyl )p| perazi ne d| hydrochl ortr _

63%) .

5- (4- (4- ('%gol—fg/‘{dlr%;)l(%/benzyl ) pi per azi ne- | - car bonyl ani nonet hyl )P%T/ﬁgf’?{%”?’ -
benzoyl )-1-nethyl -4, 1 O di hydropyrazol o[ 5, 4-b][1,5] benzodi azepi ne

1,1' - Car bonyl d||mdazole (15nmg, 0. 09mmal ) was added to a stirred. sol utlon
'of 5- (Apun’r" ied by flash chromatography on silica gei (eluant 20% methanol/EtOAc) to give a | -

~ (am no nl 1o, L

o enody Wi IRt O Ol I e s e g thandebia .
(5m). rﬁeteylboh:myﬂ)ehmabmo-éis’!tﬁ-dihyaﬂo;byrazdﬂo[ﬁ, -bH 1 Siteydodiazapinez{fbing, Pevazi ne-

di hydrochl ori de (27mg, 0.10mmol) was added.and stirring was conti nued at

r.ooom t enper ature for 24h. . The nixture was concentrated i.n vacuo and, the

resi dué HadMR: aﬂ<2n5L(ﬁH; 8), BLOAGH, The=40Hz), i3040 (s t, Waklids), Bi4eh(2H, s), 3.80

>3 Febr(al 55 3006 b todr b Bsh ‘o PERER AHABE AT %?EEG‘IMT?%{%W%SV?S o7

chr omatany eH )9 B.9%5(2H, ep 798d-7 07l (eENin) pPAe. met hanol / Et QAc) to-give a . whi te

solid, identified as

5-(4- (4 (3- hydr oxybenzyl ) pi per azi ne, 1- car bonyl am nomet hyI) 3- o
- et hyl tmozmalm 588t hyl - 4, 10--di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi ne
(45mg, 9099 . '.H NWR S 2..15 (3H, 's), '2.41 (4H, t, J=4.7Hz), 3.40 (4H,
J=4.7Hz), ‘3.46 (2H, s);, 3.80 (3H s), 3.97.(1H d, J=14.6Hz), 4.22 (2H

s), 4.90 (1H m, 5.78 (IH, d; J= 14. GHz), 6.62- 6.79 (5H. rr),699(2H s)

7.03- 7&2 q r'r) ppm MS: [ MtH| + = 566. 1 benzoyl) 1- rret hyI . . -
-4,10 ’W&R o azol o[ 5, 4-b] [1,5] benzodi aze pine o )
. Ex (4- l(zs-(43(4hozdﬁm&wmmjaaaawlmmtwﬂeaimmaﬁnwmwmwg-3 met hyI

a _
o (50 oY afBaA 0 Bivsiyonisrrelols I SIoRPRRYFTRRIEe Mt nyl

te) (1.23g, 5 37m*ro|) was added to a stlrred sol utlon

3- (br ononet hyI benzos
G

14A tert-Butyl 4 -(3- (methyloxycarbonyl)benzyl)plperazme-’l-carboxylate .

‘Methyl 3-(bromomethylbenzoate) (1.23g, 5.37mmol) was added to a st[rred solutlon of.r -
tert-butyl plperazme ‘I-carboxylate (1.00g, 5.37mmol). and tnethyiamme (1 50m| '

0. 74mmol) in dichloromethane (20ml). The eolutlon was stirred at room temperature for

24h then concentrated in vacuo. The resudue was purified by flash chromatography on

| sifica gel {(eluant EtOAc) to give a white solid identifi ed as. tert-butyl 4-(3— -
(methyloxycarbonyl)benzyl)plperazme~1-carboxylate (1.55g, 86%) o

14B: tert—Buty] 4-(3-carboxybenzyl)plperazme-‘l carboxylate :

o Lithium hydroxide monchydrate (339mg, 9. 27mmol) was added toa solutlon of tert—butylo

'_ 4-(3- (methyloxycarbonyl)benzyl)p:perazme—'l carboxylate (1 55g, ‘ 463mmol) in’ THF

- {10ml) and water (2ml). The solution was stirred at room temperature for 24h then o
acxd:ﬂed to pH 5 wﬂh OSIVI KHSO4 and extracted success:vely Wlth chloroform and :

38

"



tert-butyl piperazine-I--carboxylate (1.00g, .5. 37mmol).q V\gﬁb@yl amne
(1.50nl, 10.74mmol) in dichloronethane (zomt) The ‘sol utlon stirred at
roomterrperature for 24h then concentrated in vacua. The residue was '
puri fi edWM8/0¥4188” chr omat ography.on  silica gel. (el uant EE'OM)Botzmsinge.‘ a.
white solid identified as tent-butyl 4-(3-

(et hyl oxycar bonyl ) benzyl ) pi perazi ne-1| -car boxyl ate (1 55g, 86% 14B: tert:

- But ylh grc(t%r&ﬁétlﬁgﬁfé’ be“ifﬁé’ |cbﬁtbﬂ%rdaé>tt%té wefd b@%oén%’fafédLmt\mcumtb)gNe)éI\dﬁte
nmonohy

rate (339ny, 7mol ) was added to a solution of t }/ '

4- (3- (ﬁeltdrgieotia’gﬁéﬁﬁ@ﬁﬁu;vbéﬁwﬁyqaxrﬁ@@%ﬂ)ﬂ'@e@zt!&rbéﬁf;‘?%é?f& (1 ?’%952%% 4. 63mml )
in THE (10m ) and water (2ml).: The solution was stirred-at.-room :

- tenperature for.24h then. acidified to pH 5 with. 0.3M KHSQ4 and extracted
succesdfGetert-Rubm Mﬁrwvérwmﬁhﬂ)wv'w&ﬁfﬁé‘w beEoRdaEs) 016316 |

di chl Ofs%%ﬁfyb%ﬁl%rofdr’?ﬁat@ 8@13:'731‘?‘13 Glﬁhrrr?&)t FabR S Yaasd s aheideicBidvasutiort 6f gl ve ‘_a.

white solid 1dentif as tort-b

4- ( 3- c&beb[)t’fybeM%?WOWV‘MP@’aé@PﬂOWPQWtF1 @889, 73@31Immaelcanderdy- But I
4- (3- éﬂéﬁ%ﬁhﬁ’é Wl?’{?)z@hﬁ?tg?ﬁ ‘Aer L15an. bopnd suli@ioh SRRtededl et edor mat e

(0. 47rrTL was s to an ice-cold solution of tert- butyI
4-(3- céﬁmyﬂnérth@gvlfytgrqsbrai'hﬁeﬁltrat@awr@éx%ftd@ee o( #ndeyycold. slvlan pf gRdum
met hyl gerorapamét O&%’a’m%or}%mwétér rrrbrﬁ E - (thendhilred THRtUFE Wi BbWRStoSt i rred

“at 0C 45m then filtered [trate was added to an ice-cold
“sol ut i varpftogesm dﬂmpatﬁt@ﬁwﬁréré qrsh theg, concentﬁﬁ%n YaGue- weker resilUEW3S  The

ostirr e%k@h%rﬁ@t%@ &Hd tﬂté%%u&nen WY ﬁhé%dwam@r%a@%%@w ebnadhtand t hen
e

cancent.rat i N vacuo. The residue was taken up in_ EtOAc and th(sésol ution .

‘was wakhebudi t Fheneasiduearss miified by s GHRTEROBEPBN onoHco Sl E e AS que
- Was puid fg’nPed athrfté %’%hd CrHér’itI?‘EEOQé %meuﬂn £(3- tr@ﬂrcg@hue_(lﬁfi)ﬁéﬁ&yt)%tp@%ﬁne 10 give .

avr/mte solid identif as. tent
- (3- GW@QKXI%l)?@?@Dﬁy&)/bbnzyl ) pi pera2| ne-1 - car boxyl ate (230rrg, 23%

: 14D 1-(3—(Hydroxymethyl)benzyl)plperazme dlhydrochlorlde |
A solution of fert-butyl 4- (3~(hydroxymethy!)benzyi)prperazrne— -carboxy[ate (230mg,
0.75mmol) in 4N HCVdioxan (10ml) was stirred at room temperature for 45min then
concentrated in vacuo. The' residue was azeotroped with toluene to give a white solid '
identified as 1-(3-(hydroxymeth‘yl)benzyi)piperazine dihydrochloride (158mg, 75%).

14E; 5-(4-(4-(3- Hydroxymethylbenzyl)plperazme-'l-carbonylammomethyl) 3—methyl-
benzoyl)-1 -methyl—4 10~dthydropyrazolo[5 4-p][1, 5]benzod|azep|ne o -
B _1 1 —Carbonyldnmrdazole (20mg, Q. 12mmol) was added’ to a soiutlon of 5—(4— ,
(ammomethyl) -3- methylbenzoyl) -1-methyl-4, 10—dihydropyrazolo[5 4-b][1 S]benzo- ST
| dlazepme (35mg, 0.10mmof) in DMF (3ml) The solution was stirred for 1h, a solution of -
' 1 -(3- (hydroxymethyl)benzyl)prperazme dihydrochloride (31mag, 0. 11mmol) and DlEA
(54;1! 10.30mmol) in DMF (2ml) was added and the ‘mixture was stirred at room
- temperature for.24h then concentrated jin vacuo. The residue taken up in chloroform and _
 the so!utron was washed with brine and concentrated in vacuo. The residue was purified .
- by flash chromatography on silica ge! (eluant 7% methanoel/chloroform) to give a white
-solid |dentrﬁed as 5-(4- (4-(3-hydroxymethytbenzyl)plperazme- —carbonyiammomethyl)-S-
'methylbenzoyi) '1-methyl-4 10-d|hydropyrazolo[5 4- b][1 5]benzodlazep:ne (27mg, 50%) '

9




14D: 1- (3- (Hydroxynet hyl ) benzyl) pi perazine di hydrochl org Oggl on of
tent - butyl 4-(3-(hydroxynethyl)benzyl) pi perazi ne-I-car boxyl ate (2

0. 75mol #V%ﬁ /4§ Cl'/ di oxan (10m ) was stirred at room-tenperature for 45m n
t hen ?? f’ d in- vacuo. The residue was azeotroped w PET/GBOL@II83 t 0
give a V\hl te solid "identified as 1- (3 (hydr oxynet hyl ) benzyl ) pi per azi ne

di hydrochl oride (158ny, 75% . 14E:

5- (4- ( AH(SMRy dr2oRy (AH. )l D8RR39 (ﬁrpen)aﬁraieS |45((ah1bml)l.y$ aﬁt(iﬂdnﬁt B;BB)(SS set hyI

benzoyl thyl=4 d ol i
T b et R O o3t M 2B 8BRS S o

'5 (4 J= 143Hz) 6.50-7.30 (15H, m) ppm.

(ani nonet hyI) 3-net hyl benzoyl ) - 1- et hyl - 4, 10- di hydropyrazol 0[5 4- b][1 5] ben -

zo- diazepine. (35ng, .0.10Omnmol) in DVF (3m). The sol ution was stlrred

for 1hM@: BoitHjt F&80& 1-(3 - (hydroxynet hyl ) benzyl ) pi perazine -

di hydrochl oride (31ng, 0.11lrnnol) and DIEA (541, .0.30mml) in DWW (2ml_)

was added and the'm'xture was stirred at -room. terrperature for-24h then - _

‘concentrated in vacuo. The residue -taken up in chloroformand the solution .

'was wasé;% C‘wa B brine and concentrated in vacuo.: The residue was purified
| as omat ogr aphy on silica gel. (eluant - 7% met hanol | chi oroform to-

gl ve a 1\#M|ette!i-5s(él-mdtﬁyMF(ﬂi-(ﬂi-mdoI&Bplperazme-'I -carbonylaminomethyl}benzoyi)-

- 5-(4-( er.azine-| - carbonyl am nonethyl )-3- m’

et hyl béhééodwgggﬁég%&f’ﬁ Q%Bﬁﬂigﬂg %?Bf’o[ 5, 4-Db] [ 1, 5] benzodi azepirie

- (27mg, 50% . 39 9 Febsyary 2006 WO 03/016316. PCT/ GBOZ/ 03593 'H NVR 8 2.00

- (3H, s), 2.32-2.36 4 , (- 32-3. 45 (4H, m, 3.46 (2H s) 3.63 (3H, s), -
3.91 (1 H, d, J=14. 3 ©4.20 (1H '), - 4.66 (2H, :s), 5.28-5. 29 (1H 7™y

m, 5.80 (1 H, ci, 7 30 (15H ~J MtH] .= 580. 3- "

Exanpl e 15 IN ‘ o

1- Met hyl - 5- (3 met: hyi\l 4- (4 (4- piQ pi ra2| e- 1 arbo yIa ‘nonet hyl.) benzo.

yI) | | LN DEnEe

To a solution of 1-methyl-5-(3- methyt-4-(piperazine- '-ca:rbonylarhinomethyll) behzoy[)'- :
4 10-dlhydropyrazolo[54 b}[‘i S}benzodtazepme hydrochlonde {100mg, 020mmol) and
' triethylamine (0.5mt, 359mmo!) in THF (10ml) were added 4-pyrtdlnecarboxaldehyde '
{(21mg, 020mmol) and sodnum cyanoborohydnde (15rng, 0. 24rnmol) and the resultmg L
mixture was’ stirred at room temperature for 24h then concentrated in vacuo. The |

residue was- dissolved. in ethyl acetate and the resuitmg SO[UtIOn was washed wrthr ‘

e
g )
Ay S

saturated NaHCOa, _water and brme dned and concentrated in vacuo The resndue was' -
purified by flash chromatography on s:llca gel (eluant 10%- 30% methanoi!EtOAc) to give
a ' white soiid |dentlﬁed - as 1-methyl -5- (3-methyl-4—(4—(4-ptco!y[)plperazme—'l-_
| carbonylammomethyl)benzoyl)—4 10—dthydropyrazolo[5 4 b][1 5]benzod:azep|ne ~ (33mg,
O%) ‘ S -

' ;1H NMR: 8213(3H s),234-249 (4H m), 3.20- 347 (4H m), 3.76 (3H, s), 3.96 (Hd, .
© J=14.8Hz), 4.25-4.27 (2H, d, J=4.7Hz), 4.504.60 (1H, m), 5.90 (1H, d, J=14.4Hz), 625
‘(1H s), 6.63-6.71 (2H m) 6.84 (2H, s), 6.92 (1H S) 700—7 12 (2H m), 725 (5H 5), 853 - ‘
- (eH, 4, J =5.9Hz) ppm ' : : .
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4, 10- di hydr opyr azol o[ 5, 4 bj[1, 5] benzodi azepl ne To a sol ublpygr@f,yzoge

1 met hyl - 5- (3- et hyl - 4- (pi perazi ne- 1- car bonyl am nomet hyl) - benzoyl ) -

4 10- di hydropyrazol o[ 5, 4- bj [ 1, 5] benzodi azepi ne hydrochlori de (100ny,
~0..20r nno| YO 486316 i et hyl am ne (0.5n, 3.59mml ). in THE (1(€IYGRENIEsBdded
4-pyri di necar boxal dehyde = (21 ng, 0. 20rrrml')_ and sodium cyanoborohydri de- _
- (15ny, 0.24mvol) and the resulti ng m xture was stirred at room tenperature
for 24mg:ipanHyenssint r at ed. in vacuo. The residue was dissol ved in ethyl, :
-acetate and the resulting solution was' washed with  saturated NaHCG3,
wat er and brine, dried and concentrated in vacua The resi due was purified
by flash chromatography on silica gel (eluant 10% 30% nethanol/EtQAc) to |
give a_whit lid. identified as 1-nethyl-5-(3-nethyl-4-(4-(4-picolyl)pipe
razmefampe‘?é) . , o y -
- car bonsl(aqngmam )eue_,n yér)az{iqelﬂcsiiﬂmymgirammpamhﬁll)-B-meﬂMﬁer&bdezodi azepi ne
"..(33rrg 30% ii éi’lﬁd %E& 2.cﬁ4 2..49 (4H,-m, 3.29-3.47 (4H, -m,
. 3.76 (5!*?"“%‘)41%5’%”(‘31’%318'05 DI, S pERZOdaZPIUC 7 (o 4, J=4. THZ), |
: 4 50-4.60 (11-1, m,-K.90 (1 H, .d, J=14.4Hz), 6.25 (1 H S), 6.63-6.71.
(2H, m,- 6.84‘.(2H, @ 92 1 H; s) 7.00-7.12 (2H, nm), 7.25 (5H, s), 8.53°

(2H, d, J=5,9Hz) 0 9 Hebruary 2006 WO 03/016316 Ms: [M+H { = 551.1

PCT/ GB02/ 03593 Exanph& 16 4- (4> 2- Hydr oxyet PE r azOhe- 1-

car bonyl ani nonet hy| ¢l -1-Hrreth |-4N Od7 hyd ro py razo t-

0 [5, 4-b] -[1, 5]be! i} azelp i e 3j1 - Wm..mdazole(zom, |

0.19mmol) was added | of 54N o -
T HeN. T cH, O

1, 1 Carbonyldumudazoie (20mg, - '0.19mmol) - was. added to a so!ution of 5-(4- '
' (ammomethyl)~3 -methylbenzoyl)-1 -methyl-4, 10—d|hydropyrazolo[5 4-b][1 5]benzo- '
._rdlazepme (31mg, 0.09mmol) in DMF (3ml). The solution was stired at room
temperature for 1h, a solution of 1-(2- hydroxyethyl)piperazme (13mg, 0. 10mmol) in DMF
(2ml) was added and stimng was continued for 72h. . The solution was concentrated in
_vacuo and the residue was partltloned between ch!oroform and bnne The organic layer
was separated and. concentrated jn vacuo. The residue was punf'ed by ﬂash'
chromatography on silica gel (eluant 7% methanolfchloroform) to give a white sofid -
identified as 5-(4-(4- (2—hydroxyethyl)plperazme~1—carbonylammomethyl)—?:—methyi— :
; benzoyi)—’l—methyl-él,10-dlhydropyrazoto[5,4—b][1 .5]benzodiazepine (22mg,. 4_8%). o

"H NMR: § 2.09 (3H, 5), 2.42-2.59 (6H, m), 2.91-3.01 (1H, m), 3.33-3.62 (H, m), 3.67
(3H, 5), 3.93-3.98 (1H, m), 4.20-4.23 (2H, m), 5. 00-5.03 (‘lH m), 5.84-5.90 (1H, m) 6.64-

7.25 (9H, m) ppm

| MS: [MHH] = 504.2
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- white so

(am nomet hyl) - 3- et hyI benzoyl) 1- net hyI 4, 10 di hydropyr a 1, 5] ben .
zo- di azepl ne (31 ng, O. 09mm|) in DMF (3n1) The sol utlg?e%u?ryg%%ed at -

-room for | h, a solution of 1-(2- hydroxyet hyl ) pi perazine - -
(1-3rrg,. W@ﬁ‘%ﬁ#ﬁi (2ml) was added and stirring was ReHGBAHEHF or
72h. . The solution was concentrated in -vacuo and the residué was

' partltl oned between chloroformand brine. The organic layer - was separat ed
and . dowmeepleridted in vacuo. The residue was purified by flash :
ChromatOELARNE. AmBlyicAda! (m(eech%mb)gr%%brby}gyngW-E’ér‘i}t’)ﬂf{fé}mhgnﬁ'{ﬂﬁ)- :

5-(4- (ZbE("ZOMDﬂr'th9‘é‘mﬁyblympelloﬁﬂfﬁﬁﬁ]@&ﬂb@ﬂiﬂzammorret hyl) - 3-met'hyl -
benzoyi ) - 1- net hyl - dlhydropyrazolo[S 4-b][ 1, 5]benzod|azep|rte : o
(.22rrg_, 489% ~H NVE 09 ) 2.42-2.59 (6H, m, 2.91-3.01 (1 H, n)

3.33-3.62 (6H m . 393398(1H n, 420423(2H m, .
5.00-5.03 (1 H mh=5 . 6. 64- 7.25 9H ny pgﬁ [M+H]' ="
504.2 9 February D 03 16 PCT/ GB02703 Q 3

- Met hyl - 5- (3- nethi) - 4 ( |thIH)prO yl ) pi pera2|ne | - car bonyl ani none-
~thyl)- benzoyl)-4, 2 enzodlazeplne To a - R

sol ution of

1- et hyl = 5- ( Blfet Nyl (plperainmg-l carﬁbnylanlnonethyl) benzoyl)

- 4,10- d|hydropyrazoIU[5 4-b] ['1, 5] benzodi azepi ne hydrochl oride (100nyg, ‘
0.20mml ) and .triethylam ne (O. 5m, 3.59mmmi) in THF (10M) were . added

~.3-(nethyl thio)- propional dehyde . (21 ng., 0.20mmwl) and sodium

' cyanobd‘rooraydoiwen Qf15Htgetf@i—&%mmtt)yl—élaﬁmbarhane-éscnﬂrbwny@;ammnamwm)mmﬁ] rred

A LR ARG B R0 o i1 SR RARETRG  tkrube YARHR, TOGnFRT A, 1o )
saturattmihwajhd@m (fwatnd:r &Bémlmal)nem diHEd - &tliniy orveseat radtded | B{mettyithio)rhe :

O o S8 1R, B5Hel)” QRSB AP ByaRBbcibhjifle I brlg?' oAb

| et han
' and the resulting mixture was stirred at room temperature for 24h.then concentrated in

vacuo.. The .residue was - dlssoived in- ethyl acetate and the resulting solutlon was
| .‘ washed with saturated NaHCO;, water and brine, dried and concentrated in vacuo. The
resndue was purified by flash chromatography on silica gel (eluant 20% methanollEtOAc)
o glve ‘a  white solid - identified .-as —methyl 5-(3- methyl-4—(4~(3—(methylthlo)— _ -'
o propyi)ptperaz:ne~‘l-carbonylammomethy!)benzoyl)-4 10—dthydropyrazo!o{5 4- b][1 5]— :
benzodlazeplne (41mg, 38%) :

: -1H-_NMR:;:8' 163-1.80 (3H, m), 2.04-2.12 (4H, m), 2.33-242 (BH, m), 248 (2H, t,
| J=6.7Hz), 3.29-3.39 (4H, m), 3.71 (3H, s), 3.93 (1H, d, J=14.4Hz), 4.12-4.30 (2H, m), =~
4.57-470 (1H, m), 5.85 (1H, d, J=14.6H2), 6.44 (1H, ), 6.59-. 71(2H, m), 663688 (2H,
m), 6.92.7.08 (2H m) 7.14-7.27 (2H m) ppm. - |

- MSs: [M+I—_l]+ = 548.0
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to give a vihite solid identified as- : _' '_ :

1- et hyl - 5- (3- met hyl - 4- (4- (3- (et hyl t hi o) - - 9 February 2006

- propyl ) pi perazi ne- 1- car bonyl ani nonet hyI)benzoyI) 4,10-di hydr opyr azol o[ 5, 4 b.

111, 5] be‘ﬁ%?ﬁﬂ‘? 153%pine (41 ng, 38%:. !'H NVR 8, 1.63-1..80PCBIGB02/03593

m,.2.04-2.12 (4H, m, 2.33-2:42 .(6H m, 248(2H t, J=6.7Hz),

3. 29-3.39 (4H, n). 3.71 (3H s), 3.93 (1H d, J=14.4Hz), 4.12-4. 30 (2H rr)
4. 57EAampl¢18H,' 1), 5.85 (I H, ' d, J=14.6Hz), 6.44 (1 H s),

A ?fl*l“%g%rrﬁwﬁr-pereg%” oSl g it s heotedla” >

PCT/ GBORe@RH9R1 Edelm:drep;ﬂr&zolo[s 4-b][1,5]benzodiazepine dihydrochloride
pi per azi.ne- 1-car bonyl am nonet hyl ) - 3- met hyl

- di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi aze pi ne
zyl -(2_ hydroxyet hyl ) pi-perazine-1 -car boxyl ate a

© 5-(4-(4-(2-Anrinoethyl)

benzoyl)-1- rriethyl

_dihydrochloride | SA
. Benzyl " chl or of ormat e

stirred sol ution of r " Wy ) pi pera2| g,TJ:G'Og,/ ?_CDTTT’OI) and
. DIEA (7.0n, 40. Onh#N) - i njdich tharHa(? rrfL) he mixture was all owed-
+N ’hen concentrated in

to warmto roomtenpe
vacuo. The residue S. hronatography on silica gel
(el uant - 6% met hbgor T £ of orm) t@Hyive a cplourless gum identified as
benzyl 4-(2-hydroxyetHyl) pipe razi ne-1 -carboxylate (4.80g, 91% . 18B: :
Benzyl 4-(2-bronoethyl)piperazine- I-carboxylate Car bon tetrabrom de (7 239,
21.80mvl ) was added to an ice-cold stirred .solution: of- benzyl SR

4-(2- hwsm@mﬁyyu)(pmarca@neﬂwwmbmw-ahﬂadxqrtafi@g, 18. 20rm0|) : l'n

di chi t d
B R R e
al | om&d@nomm@mym&gmpéetzmeqzmg 2soomh&ﬂl érﬁirD@A (7Drhi aaoaﬁlmswas Ce

added and;. the sol.vent renov in vac resj due
in dic loromethane (7¥va B 'Fhe ure was ahlowed 0 warm to room temperature and .

stlrred for 24h then concentrated in Vacuo The resrdue ‘was purifi ied by ﬂash
chromatography on srllca gel (eluant 6% methanolfchloroforrn) to glve a colourless gum :
identified as benzyl 4—(2-hydroxyethyl)p:perazme—1-carboxylate (4.80g, 91%).-

18B: Benzyl 4(2-bromoethyl)piperazine-1-carboxylate .

. Carbon tetrabromide -(7.239, 21.80mmol) was added to an ice-cold stirred solution of
benzyl - 45(2-hydroxyethyl)piperazine—1 ecarbokylate ' i7(4.8(lg,'_ ‘l8.20mrh’ol) in
dichloromethane (50ml). The solutiort was Stirred for Smin triphenylph'osphine (5.95g,
22.70mmol) was added, and the mixture was allowed to warm to room temperature and

- st:rred for 3h. Silica gel was added and the solvent was removed in vacuo, The residue -
‘was punf jed by flash chromatography on silica gel {eluant 50% EtOAc/pet. ether) to give |

Loa colourless gum rdentit" ed as benzyl 4—(2—bromoethyl)p|perazme« -carboxylate (3. 459, '
- 58%). ' ' ' ' '

7 180 Benzyl 4-(2—(tert-butyloxycarbonylam:no)ethyl)pnperazme—1-carboxylate ‘ ‘
~ Benzyl 4—(2-bromoethyl)prperazme 1-carboxylate (3. 45g, 10. 55mmol) was added o an
ice-cold saturated solution of ammonia in ethanol (60ml). The mixture was allowed to.
‘warm to reom temperature and stirred for 4h, then concentrated in vacuo. The .residue
~ was triturated witl'l diethyl ether. . The resuiltant solid was suspended in dichloromethane
{75ml) and triethylamine_ (2.25ml, 16.00mmol). '_The suspension was cooled to 0°C and )

43



was p. u_df'i ed by flash chronatography .on silica gel (el uagt,:e'glqj‘ggﬁdagc./.pet, '

et her)

to give acolourless gumidentified as benzyl

4-(2- brows@%@&(peram ne- 1-carboxylate (3.45g, 58%. 18C_Benzyl

- 4-(2-(fe

4-(2-Db

tri et hywasitalen(@p %EﬂDAdG mamnlu).onv&m wasHeeNwite Balastet A0 C0L an@ﬁnaad 43 9 .
Februa

(2.409

- Was ta

bri ne,
chroma

butyl o

net hanoasowﬁéhmamangmmm Pl %rpedrbasl(S00rg) Rarzhon m@qﬁﬁ&)onfrﬁ&tu?@ waEhe

reacti
concen

ut yl ox
nmet hyl

.epi ne
~ methyl)-3-methylbenzoyl)-1 -methyl-4 10-dihydropyrazolo[5, 4-b][1 5]benzod1azepme -

ycar bonyl anmi no) et hyl ) pi per azi ne- 1 - car box?cmm@?@%l

romoet hyl ) pi per azi ne-1-carboxyl ate. (3.45g.,. 10.55mml) was added to
an ice-cold. saturated solution of amonia in et hanol (60nL). .. The
m Xt ur edines-taityl cliedbormte (2@0g) nooommt)t eaperdaedr e Trdmsdtineress fawWéHno t'hen

¢ asurt s dp bl R ralioR ab SR ren R b e ot Ty Ranine Fesifis 11

di car.bonat.e

ey R AC o dno-FR T MRS B RSy BtoREARY 5 Flgim

B RS Sefhpetseins Faarooxdiaian d2A0% o-{SmaY, Iy mese)

throuhCellteG' and th ilTtrate was

PPt for R iis® apt ghe dittele G cRcquitor i eers G o 4 Brlowoaep
2- ( 1- piipentiizd gl (ool 2q e ang)etyl &0 mgie%1.60g, BE%)5- (4- (4 (2-(tert- B

ycar bonyl am noet hyl ) pi per azi ne- 1- car bonyl am no

tenper agelr(e!uanm%tmeﬂ-edofmﬂoramﬁny ke give angiain @hrﬁddémlﬂéd(‘décbenzﬂ' hergsidue

K C.. e sol ution, wa saturated NaHCOB3 and
gr}ylﬁ)g%cag% gﬁ? QH’I)PW A1 O?‘%’é’g(\?]@% &u%}sgmg§/§url fied by-flash

tography on silica gel (eluant 3% nethanol /chI or.of orn) to. g| ve a .

.-%:ﬂlyIO\(,)vxg%Banr%ﬁ?gﬁr}zﬁg)ng?fg%nﬁ)ﬁg}yé%rhé%t%ar boxyl ate (2.60g, 68%. 1SD

L ent . Buttydrogerf ' Iwasi ppassaidnythreidiy | ear begeked Hyshiqaen vRs b@aﬁﬁedt-(tzh(rt&wgh a .
egass

> |

) - 3- et hyl benzoyl ) - 1- net hyl - 4, 10- dlhydropyrazoIO[S 4-b] [ 1, 5]benzod|az

18E: 5-{4-(4—(2-(tert-13utyloxycarbonylammoethyl)ptperazme—'f -carbonylammo- :

1,7-Carbonyldiimidazole (25mg, 0.15mmol) was added fo & solution of 5-(4—-"

: (aminomethyl)-Sfmethylbenzoyl)'—1~methyl-4,10-dihydropyrazo'!_o[5,4—b][1,5]benzbl _

. added and strmng was continued at room temperature for 24h. The mrxtur_e was
;concentrated in vacuo and the residue was taken up ln EtOAc.  The solution was

punﬂed by flash’ chromatography on smca gel (eluant 20% methanollEtOAc) to glve a |

diazepine (31mg, 0. 09mmeol) and DIEA (0.1ml, 0.57mmol) in DMF (5ml).. The solution

was stirred for 1h, tert-butyi 2-(1-piperazinyl)ethylcarbamate (22mg, 0.10mmol) was

washed with saturated NaH003 and brine, then concentrated in vacuo. The restdue was

whlte " solid identified as 5-(4- (4—(2—(tert~butyloxycarbony!am:noethyl)p:perazme-1-',

' ;carbonylamlnomethyl) -3- methylbenzoyl) -1 -methy!-4 10- dlhydropyrazoioﬁ 4-b][1 5]—

:benzodiazeptne (44mg, 81%).

18F: 5-{4-(4~ (2-Ammoethyl)plperazme-'t -carbonylam1nomethyl)—3-methyibenzoyl) 1-

- 'methyl 4,10- dlhydropyrazolo[s 4-b][1 5]benzodiazepme dihydrochloride

A solution of 5- (4-(4—(2 (tert—butyloxycarbonylamlnoethyl)plperazme 1-carbonylammo— |

' methyi)-3-methylbenzoyl) 1~methyM 10- d[hydropyrazolo[S 4-b][1,5]benzodiazepine

~ concentrated in vacuo.  The residue was dissolved in acetonitrile/water and lyophilised'to
give a white solid ide‘ntiﬁe_d'as 5-(4-(4-(2-aminoethyl)piperazine-1-carbonylaminomethyl)- -

(42mg, 0. O?mmo_l) in 4N HCl/dioxan (5m!) was stirred at room temperature for 30min thén‘
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1,1 - Carbonyl dii m dazol e (25ng, 0.15mml) was added to. ag§ebHld 'r;Pébd%f 5-(4-
- (am nonet hyl ) - 3- net hyl benzoyl ) -'1- net hyl - 4, 10-di hydropyrazol 0(5,4-Db] [

, 5] benzo-_ di azepine (31 ng, 0.09mvl) and DI EA (0.1 , ‘0.57mmmol ) in DWF .
(5nL). TWO&MI6H6on was stirred for 1h, tert butyl - .. PCIT/GB02/03593
2- (1- pi perazinyl)ethyl carbamate (22nyg, 0 10mol ). was . added -and. .stirring
was continued at room tenperature for 24h. The mi xture was concentrated

in vacueneéaﬁylbéﬂﬁow-strﬂém yMRS o1y R dyPaolb 54 S 51 oér%@\:ﬁrh@n was. - washed

W th satH(? ol y? nd brine, thén concentrate acuo. The residue -
was  pufiny§reghiey er@&ms ER¥@mat ogr aphy on silica gel (eluant 20% :
met hanol /Et OAc) to .give a. white solid identified as - ‘

et bom] r&m%ﬁ%%w?i‘rsk“ycﬁéﬁo oy BALBRY 4, T S 0PI, 4- ol
1,5]- b@arlrzgsi'@é@q'rﬂe@) %f'ﬁ%“a% Do 3485 R ;688 (Bl ROl 4 BERELRZI ne-

- car bonyl am nonet’h

net hy| - @H 0)df- ﬁ?ﬂréb%‘hm)l, 6{15%,2&11& 18), Be':rﬁz(dﬂi dzm Qféz)d‘r’ I@ﬁdﬁl&c&)lp@m de A
,solutron of 5-(4-(4-(2-(tent. =~

butyl o I‘;’/lcar bonyl-am noet hyi ) pi per azr ne | - car bonyl am no-

met hy!) §: éthily Fo¥8y | ) - 1- net hyl - o '

" 10-di hydropyrazol o[5,4-b][1, 5] benzodl azepr ne (42ng, 0.07mol) in 4N

HCI / di oxan ' (5ml) was stirred at roomtenperature for 30min then -
~concentrated in vacuo. The residue was dissolved in acetoni trrle/vvat er and
I yophi |E)§§HPIEQQ give a white solid-identified as-
5-(4-( 2- am .noet hijl1 pi gerazr ne- 1- car bonyl am nonet hyl) 44 9 February 2006

WO 03/ d]: sty $-(Ferh oyethylperbytixd-1,4-diazepine-1-

L A S i -

356372 (4H,. M), 4068 (3H, s), 4.04 (1H, . 4.26 (21-1; s), 483489
(2H, rr) 588(1H d, )06 83-6. 84 (2H rr),_692713(4H n,

7.15-7.28 (' ;) 4 d, J= 79Hz) 796(1H s) ppm VB: [IVH-I]+
= 503. 5 - ' _

. I N\//N-—-CH

HCN, . CHy

‘1,1-Carbonyldiimidazole (37mg, 0.23mmol) was added to a solufion of 5-(4-
o _' _ .(aminomethyl)—S-methy!benzoyi)—1-methyl-4, 1 O-dihydropyrazolo[s.4—b]['1 ,5]benzo—-. - _

: diaZepine (75mg, O.22mmol) i DMF (2ml). The solution was stirred for 1h, a solution of |
1-methylhomopiperazine (27mg, 0.24mm0f)_and DIEA (31mg, 0.24mmol) in DMF (1ml).

“was added Aend_st:irring was continued for 24h. ' The mixture was concentrated in vacuo -
and the residue was ﬁuriﬁed by chromatography on silica Qel (eluant 30/2/1 - 1111
chloroform/methanol/concentrated ammonia) fo give a white solid identified as 1- methyi-_

5- (3 methyl—4—(4 -methylperhydro-1, 4-dzazep1ne-1—carbonyiaminomethyl)benzoyi)~4 10-.
drhydropyrazolo[S 4-b][1, 5]benzodrazep;ne (38mg, 36%) - ‘

" 'H NMR: § 1"80-1 .99 (2H, m), 210(3H '8), 2.35 (3H, s), 2.51-2.69 (4H, m), 3.39 (2H, t,
. J=5.9Hz), 3.45-3.68 (2H, m), 3.63 (3H, 5), 3.95 (1H, d, J= =14.6Hz), 4.23 (2H, 1, J=4.2Hz),
. 4.65-4.75 (1H, m), 5.85 (1H, d, J= 146Hz) 6.65-6.75 (2H, m) 6.76-6.88 (2H, m), 690-'],
709(2H m) 711-722(2H m)ppm I o
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1- NEt hyl - 5- (3 met hyl - 4- (4- et hyl per hydr o- 1, 4- di azep| ne- QFebruaryZOOG
carbonyl am nomet hyl ) benzoyl )-4,1
O di hydr opy Z? L5, 4-bJ[ 4, 5] benz’ odi'azepi ne Exanpl e 19

Il

1, 1' - Car bony
(am nomet hyl ) - 3- net hyl benzoyl ) - 1- net hyl -

m dazol e (37my, 0.23mml) was added to a sBFEfﬂWﬁm8P35 (4
4, 10- di hydr opyr azol o[ 5, 4-Db] [ 1, 5] ben

zo diazepine (75ng, 0.22mmol) in. DW '(zmt). The solution was stirred for
1h, a solution of 1-methyl honopi perazine-(27ng, - 0.24nmmol ). and DI EA '(31, ng,
0. 24mmlmsl[m+lp|y5 =(4dggg ) was added and stirring was continued for 24h
m xture was concentrated in vacuo and the residue ‘was purlfled by -

- The

chromat ography on silica gel (eluant 3012/1 1/111

chl or of or m et hanol / concentrated ammoni a) to gl ve a white sol [ d [ dent | f | ed
as. 1- et hyl - 5-(3-met hyl -4-(4- methyl '

per hydr@xf"w]%llzﬂzepl ne- 1- car bony| ami nomet hyI )benzoyl ):4, 10

(2

2.35

J=5. 9szet9¥h51%ddwctrgmy@zo|9[4 ]ezrsésﬁ,,i"-éjttﬁd@sepmﬁ d, J=14.6Hz), 4.23

(2H, t,

(2H m,

5- (4-(4- (2- Hydr oxyet hyt
- car bony|l am nonet hy|

et hyl -
5-(4-
pyri do[

Q/a no=3-net hyl

J=4.2Hz), 4.6
6.76-6.88 (

[ MeH] + 4882 PCT/ GB02/ 03593 Exaerl e 20

)-1 - (\N/\/OH
4,10-di hydro

2,3- b][JH@ . CH o . _

4] di azepi ne HN 20A: .
OTf(h[ydpdpyrazol o [4 5 c] .

4.75 (1 H, n), 5.85 (1 H d, J=14.6Hz), 6.65-6.75
. 6.90- 7.09(2H n, 7.11-7.22 (2H 1) ppm 459

20A 5- (4 Cyano-s-methylbenzoy!) 1~methyl-4 10- dlhydropyrazolo[4 5- c]pyndo[z 3-_ B

b][1 4]d|azepme

' Thiony! chloride (0:6ml, 9.00mmol) was added, td_ a suSpe'hsion of 4-cyano-3-

methylbenzoic acid (322mg, 2. DOmmo'I) in toluene ('10rnl) * The mixture was heated at
reflux for 2h, a!lowed to cool and concentrated in vacuo. The residue was azeotroped

with toluene and then taken up in dlchloromethane {5ml). The solution was added slowly

to a stirred ‘solution of 1-methyf-4 10-dihydropyrazo!o[4 5—c]pyr|do{2 3- b]['l 4]d|azepme
(400mg, 2.00mmol) and tnethylamlne (0.35ml, 2.50mmoal) in dlch!oromethane (5ml). The_

mixture was stlrred ‘at room temperature for 24h then concentrated in vacuo. The -

res:due was purified by ﬂash chromatography on sallca ge[ (eluant 5%

methanollc:hioroform) to give an orange solid identified as 5-(4-cyano-3 methyibenzoyl) -1-

o methyl-4 10—d1hydropyrazolo[4 5-c]pyrido[2,3-b][1 4]dlazep|r1e (SODmg, 73%)

‘ZDB 5- (4—Am1nomethyl-3-methylbenzoyl)-1 -methyl-4 10- dlhydropyrazolo[4 5-
. c]pyrldo[23 -bJ[1,41diazepine '

Cobalt(lf) chloride hexahydrate (690mg, 2. QOmmoi) was added to an ice-cold stirred

solution of 5- (4—cyano—S—methbeenzoyl)- -methyl-4, 10—d1hydropyrazolo[4,5 c]pyndo{2,3-

. b]{1,4ldiazepine (500mg, 1.45mmol) in methanol (15ml) Sodium borohydride (570mg,

' k 1h.© 1M KHSO, was added, the methanpl was removed in vacuo, and. the agueous.

15.00mmol) was added portionw:se and the mixture was stirred at room temperature for
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Thlonyl chloride (0.6m, 9.00mvl) was added to a suspengmggﬂ@ﬁyﬂxﬁyano 3-
met hyl benzoi c acid (322ng, 2.00mmol.) in toluene (10M)., The m’xture vas
- 'heatied at._reflux for 2h, allowed to cool and concentrated in vacuo. The o
" residue WHROIIEHSr oped . with totuene and then taken up i nPITaFH0RNBWRE hane
(5m ). The sol ution-was added slowy to a stirred solution of
1- met hyl - 4, 10- di hydr opyr azol o[ 4, 5- c] pyri do[ 2, 3- b] [ 1, 4] di azepi ne (400ng

2. 00mMoiekicab dvds filetdy thadidheCéReB S Nhe MirSRria Waé%d%:ﬁhﬂt@f@ﬂ&h&aﬁgszﬁm)

The -m Xt ur tirred at rogmtenperature for 24h then concentrated in

vacua. FrEMi2 dingan SRl Jrydroxide aﬂSyeWa&Eqﬁi Whb silareigraphy T chioraferm gel

(el uantextits \W‘Bﬂemw{ddc\faﬂtt@bﬂﬁ@%ﬁh dofctiiledih P4RRAB R hbadsrhbl is8h as
5- (4-cyano-_3- et hyl henzoyl )

met hyl - ) erfi eEh h)?ar oMsarwna{ﬂ@tfad 81psihyierzoys-Topethyi d Pxdilaysireryrazstndhs: 73% |
20 B: -Scjpid® MxephidobMgoea%9y! ) - 1- met hyl - 4, 10- di hydr opyr azol o[ 4, 5-

c] pyri dof)z 3- b] [ 4?dl azepine- Cobalt(11) chloride hexahydrate (690rrg : -
2.90mol ) was added to an ice- cold-stirred solution of
5- (4- cyzum do 2 3-
o El o azﬁmnﬁttdzghghﬂﬂ&wdh» Zémﬁéﬁubgﬁﬁﬂ?bgﬁmﬁ&mﬂﬁm& %lidé{h%b% %Ljy d”[ de R
(570ng,1- %Yﬁ% )hmégpié!@é%’d’[‘bércﬂpb"rﬂ‘?\?@@ BHG4 ézﬁ‘ﬁ'R?ure was stirred at =

B roomte ecaﬂw |dfi@kd h. K dgd t ved in
THeCanpdiaiszdicl (QONgI T DA aes Tanddie BRI eR T BTRVES TN

. -t
e e EThyE ety erogb CBF g b9 oM AT IR R -
- di et hyldigihipe, (35@?' b'1©ﬁ1m6!9mﬂbﬂl? (8iph Zhé §quhéHT%vE¥ Qﬁr?é‘dl fif 1And sERbiEARGH ed

with chl groform oroformextracts wer e wash th brine and
. concent’ r@r@@r?WeWBG@efﬂi"@ Wema, Qéllwm@ihﬁ@té%(‘tﬁul,lewmmbi)@dDN%(Zml)

. :(5:] E) 3r ?%%Eﬁ“?%gﬁ'%ﬂ%‘?ﬁi Q%{Hr%%éf %W%’np%&%gﬁi‘%p%% AR &rBlfdtedin

- 5- (4 (¥apyQ. I—Iy-'Ehedﬁ? RylN e inachlerefarmcanchihmysolition avast wigshedawithetring! dnein' z:oyl ).
7 ”EtcBMJ:érﬁrajcéH i EOpYﬁ@4Q§18|L§ \r\és(ﬂuﬁ?‘é& Y [flgsﬁ Rkt dbAF SR S gel

(eluant 7% methanolfchioroform) to give a_pale yellow solid Identlf ed as 5-(4-(4-(2—

hydroxyethyl)p1perazme—1 —carbonylamlnomethy[)-S methy!benzoy_l) -1-methyl-4,10-
dihydropyrazo!o[4,5-c]pyi‘ido[2,37b][1 4]diazepine (29mg, 58%).

"H NMR: 5 2.42 (3H, br s), 2.44-2.60 (7H, m), 3.20-3.40 (4H, m), 3.55-3.65 (2H, m), 3.79 =
(3H, 5), 3.85-4.00 (1H, m), 4.26 (2H, br s), 4.88 (1H, br s), 5.80-6.95 (1H, m), 6.60 (1H br
). 6.80-7.30 (6H, m), 8.00 (1H, 5) ppm. - ' |

IR MS [M+H]+ =505.2

, 'Examples 21 - 134 _ o _
The- followmg compounds were prepared us:ng analogous methods to those .
descrlbed ‘
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"1, 1' - Car boriyl di i mi dazol e (20r'ng, '0.12mmol ) was added to.’ g',:%g}déwmsof 5-(4- .
am nonet hyl - 3- net hyl benzoyl ) - 1- met hyl - 4, 10- di hydr opyrazol o[ 4, 5-'c] pyri do[ 2, 3

-b][1 4] ne (35nmg, 0:10mmol?) in DVF (3ml). The sol uti on was
stirred forqiﬁ i;bl sol ution of 1-(2-hydroxyethyl) pi perazi " EBAR03593

0. 10mml ) and DIEA.(18l, 0.10mwol) in DMF (2n) was added and the mxture

‘was stirred at roOnTtenperature for-24h then concentrated in vacuo. The

reS|dueEﬂakﬁﬂemgfrﬁﬂchloroforh1and t he sol ution was washed with brine and-

concentrated in vacua. The residue was purified by fl ash chronat ography on

silica gel (eluant 7%
identified. as 5-(4- (4-§
i nonet hyl ) - 3- net hyl benzog

.yethyl)plpera2|ne | -carbonylarn_g

di hydr opyr azol o 4, 5-c] pyri do| ‘A]dlazeplne (29n9 58%. 'H NWR 5.
2.42 (3H, br s), 2. 44-2\60 (7 3. 40 ( 3.55.3.65 (2H, ),
3.79 (3H, s), 3.85-4.00-+H, n), 4 H bf s).N4.88 (1.H br s),

5.80-5.95 (1 H m, 6.60 (1 H br- Spp1
ppm  Ms: - [ MkH] +-= 505. 2 Exanples. 21 -- e et fig conpounds were
prepared using anal ogous nethods to those  dlescri bed 47 9 -February 2006
WO- 03/016316 Exanpl es 21 30 PCTI GBO2103593 QR RVS: [ MtHL+ 211Cl CH3447.3
222CECH3461..3 231 MeCH2CH2CHPCHB - 469. 3 241 MeCH2CH( CH3) CH2CH3483. 3

a | R R MS: [M+H]
21 | 1 | C CHy |- 4473
22 | 2| ci - CHy - 4613
1 238 | 1| Me |  CHCHCHCH, . | 4693
24 | 1] Me CHoCH(CHg)CH,CH; - 483.3
2 | 1] Me 467.3
% | 1] a 510.3
27 | 1| Me 5333

O~
28 | 1| Me 'CHff_<§>:Bk/f\jDH o 5232
0 PR . COEt
‘29 | 11 Me A 539.3
2 | CH——<] : -

30 [ 1 { Me | - . CHZCHZOH . .| 4872 .

48

fethanol bchl oroforn) to give a-. pale yellow solid -

80- 74,30 m, 8.00 (11H, s) .
NS oS

et



251MBCH2- - - - <467. 3 261G -510.3 OH - 27. 1IMe/ 5333 CH2 2819 MeGhERRGECH2 OH
20 1 . Me. OCREL 539 3 CHz----< 301NBCHRCHROMMSY. 2 48 WO 03/ 016 16 Exanples
31 - 46 A3AGASDRAA . S [MrH* 31CHNHN- Me3. HA74.1

© 32CHNHN\- WISB@HIEH6 CH3) CH2CH3544. 3- 33CHNHN- Me3CHZC( CH3544. BCZBKIBHNIGN%/EBCI-I -
5283 --< 5 CHN-MeN-Mel,514.3 3 |

Ex_amples 31 -46

R MS: [M+HT* |

A* | AS A® b
31 | cH | NH N-Me 3 “H 4741
32 | CH | NH N-Me 3 | CH,CH(CHs)CH.CHs; | 544.3
33 | CH | NH | "N-Me 3 CH,C(CHs)s -~ | 5443
34 | CHl NH | N-Me 3. l | -5283
CH2—-—<] ' B
35 | CH | N-Me N-Me 1 S0 514.3
OH |
36 | N | NH | NMe |20 | es02

CH;

37 | CH | N-Me | N-Me |2 594.3

e 38 | CH | NH N-Me | 3 S~ ] 8703
. ]'39-[CH| NH | NMe |2 | | 556.3

40 | CH | NH | NMe | 3 COE | 6003
41 [ cH | NH |onMe |2 GHy Q | s8e3
42 | N | NH | NMe |2 CH,CHNH, . | 504.1
43 | N | NH | N-Me | 2| CHCHCHNH, | 5183
| | CH;— X
44 | CH | NH | NMe {2} 7% N\ . 571.4
45 | 'N | NH | NMe |2 | < > | 5723
46 |'CH | NH | N-GHpPh | 2 CH,CH,OH - © 580.2
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36NNHN- Me20H 680.2 CH 37CHN- MeN- Me. -
" C H 39CHNHN- Me2556. 3 40CHNHN- Me3CCREL . 600. 3 41CHNHN- Me2

42NNHN- Me2 CH2 CH2NHZ .

A4CHNHN- WXOE3%E5216 4 45NNHN— Me20572. 3 46CHNHN- CH2 Ph2CH2 CH2 CPEBGER2/EB9D

February 20Q6 -WO 03/ 016316 Exanpl es- 47 -
2 48CHs474.2 49CH2CH3488.

47HA60.

2 .0H 594.3 CH2 \~

:504. 1 43NNHN- Me2CH2CH2CH2NHR. . 518. 3 -

Examples 47 - 117

117 PCT/ GBQzZ/ 03593 R4IVB
2 50C|-|2CHZCH3502 3 .

R* MS: [M+H]
47 H 460.2
48 CHs T 4742
49 CH,CH; - 488.2
50 CH,CH,CH; 502.3
51 CH,CH,CH,CHy © 516.3
52 " CH,CH,CH,CH,CHs 530.3
53 CH,CH,CH,CH,CH.CH, 544.3
- 54 CH>CH,CH(CHa)2 530.3
55 CH,CH(CH3)CH,CHs 530.3 .-
56 - CH,CH(CH,CHa), - .. 5443
57 CH,CH,C(CHg)s 544.2
- 58 CH‘z—-Q : ~ 556.3
-l 59 . CHyCH=CH, 500.1 .
- o CH, T
60 CHZ——( - 528.3
L i.CHs .
61 -' @ 536.2

50

aggg;éﬂys;\hd&ss 570.3 .

[ mm_-- C



~ 51- CH2CH2. CH2CH3.. 516. 3' 52CH2CH2CH2CH2CH3530. 3 53042042%%% 544.3
54CH2CH2CH( CH3) 2530. 3- 55CH2CH( CH3) CH2CH3530. 3. -56CH2CH( CH ,..044. 3 -
57CH2CH2C( CH3) 3544, 2 58CH2 556.3 -0 59CH2CH=CH2500.1 / :CH3. SQCHz 528.3
CH3 61538YQ0¥QI6816Febr uary 2006 WO 03/ 016316 PCT/ GB02/ 03592 (F1GHR/03H373 Cl - -
74 : ' . - o

R* : MS: [M+H]
- O—CH . '

62 580.3

63 580.3

| e | chy o
} <
I 85 'CH | 6083
. , o—CH, |

6342

5802

66.

. 6342

68 CH

I e | | ._CHQ'—<\J' S . 540.3
RN L
‘70 | CHZ——W o s702

Yool saan
N\ s o .




75 76 77 78' 79 80" R4 52 MB. [M+H 4 614.2 586.3 648. 2 63@: gu'a 2@)6553 1
'540.2: 629.2 587.3 599.2 .9 February 2006 WD 03/ 016316 PCT/GBU2/03593 .

RAMS: f%%osj\li6381642551 3 CO2Et N

' PCT/GB02103393

MS: [M+HT*

71

6142

72

5863

73

. 482

74

6202

538.2

76

5583.1 -

77

- 540.2.

78 |

6202

79

- §87.3 -

COEt

. 5092

2

Pty

S



82-609. 1 CHz OH 83N-581:3 CH2 840. 516.3 CH2--- -.-~~ aﬁpgﬁg,agysg&%so 200
CH2 86592.2 CH3 87CH2CH2CORCH3546. 3 88CH2CH2CCRH 532.1
89- - CHROHPCHPOCRCH3560. 2 90CH2CH2CN . 513. 4 91CH2CH2N3529. 2 - 92CH?--\571.2

" H 53 WOs0I63I6 T - PCT/GB02/03593
R* - - | MS:[M+H]'
81 - 551.3
82 609.1
83 581.3
84 T 516.3.
85 530.2
86 502.2
| 88 | CH,CH,CO;H . .| - 5321
90 | .~ CHCH.CN | - 513.4
i 91 - CH,CH,N; 5202 .
82 | O N ﬁg> R 571.2

53



WO 03/ 016316 93 94 95 96. 97 98:99 100 101 102 CH2---:\ g@g@
CH2CH2 CH2NH2  CH2 CHZN( CHZCH3)2 54 9 February 2006 PCT/ GBO?/

572 2 54%& 0?9

8,3 609. 3. 55735603

6316

MS: [M+H]"

93

5722

94

546.3

95

 608.3

96

609.3

557.3

98

560.3

99

5722

100

CH,CH,CH,NH;

517.3

101

5503

102

CHZCHoN(CH,CHg),

B732

‘.‘54

J'V}H]"."

PCT/GBO2/03593 .



572.2 51 7.3 559.3 573.2 9 February 2006 ' PCT/ GB02/ 03593g RaMSanl dd +
CH2--- 103N557. 3 104CH2CH2CH2CH2OH532. 3 105CH OH 530.2 2 CH2536.9

1060H[ M+‘Nva(l+ OH 107CH2532. 3 CH3 CHZ 108594 3 C]-I 109CH2* 536:2 F OH . 110CH2

03/016316 - . _ , . PCTIGB02/03:)93

R | ws:usHp |
. o CHy I
03 | b R 557.3
104 CH.CH,CH,CH,OH .~ 532.3
o - OH : |
105 | C_H% N/ 530.2
.' CH—=—=—
108 | 2. N - 536.9\‘_.
. . OH . . [M+Na]
S | oW - o
107 CH;——{; o 532.3
7 ~—CH; S B
108

594.3

109 - 5362

EEILE 548.1

. oH R E
110 | ' CH;—<_'_ - 1 5343 |
| oM -

_<7 CH _ :

112 576.3

143 CH,CH,OCHs - 518.2
114 | CH,CH;OCH,CH; 532.3"
115 | CH,CH,OCH,CH,OCH;5 5623 - |
116 |  CHCH,OCH,CH,OCH,CH; | 5763




534.3 OH OH ''111CH22 CH3548.1 4. OH CH2 CH3 1120--<576. 3
© 11. 3CH2CH20CH3518. 2 114CH2CL- 120CH2CH3532. 3 115CH2CH2 OGH2CH2 OCH3562. 3

P2CH3576.3 55 9 February 2006 WO 03/ 016316 Rd 117 130
[M+H] + 594.3 605 7 AW@BOZ/PW*" OH -

éiﬁ%'??é'%%@@?%%“

PCT/ GBO2/ 03593 VB!

MS: [M+H]_“

117 |

594.3

130

© B05.7

. Examples 118 -120

E6Bruary 2006 -

MS: [M+H]

118

CH

550.3

119

" CH-

R N © B
S © O—CH,

592.3

120

 489.0

56

S ey . T




© 118CH550. 3 CH2 . - 119CHCH2592. 3. O- CH3 '120NCH2CH20H489. 0 §§ AR08 |
2 0 122NHCRz513: 3 CH3

128 AGR4MS: [MrHr OH 121NH-584.9 [Ma-Na]~ CH \ /.
123NHCH2CH2CH2NH2514. 3 124NHCH2CH2NHR2500. 3 1250CH2CH20H502. 1

121

) 126NHCHzGPQ@HBDS§163 127NHCH OH OH 128NHCH2* . 533.3 PCT/GB02/03593
Examples 121 - 128 |
Ab R* - MS: [M+H]
e | . 584.9
-121 NH — [M#Na]"
122 | NH | . 513.3
- ' - CH, o
123 NH CH,CH,CHNH, - - 514.3
124 | NH CH,CH NH; 500.3
125 0 CH,CH,OH 502.1 -
126 | NH CH,CH,OH 5013
- o —a  OH |
127 | NH 9H2 N\
| | . oH
128 | NH | CH2—<_ | 5333
Example 129

4-Cyclopropylmethyl-pxperazme—1 -carboxyllc acid 2-methy!-4—(5 6 7 8-tetrahydro-
th|eno[3 2-b}azepme-4—carbonyl) benzyl ester o
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- F Exarrpl e 129 4- Q/cl opr opyI met hyl - pi per azi ne-'1- car boxyI i QF@BMQ 2 06

2- nethyl 4-(5, 6,7, 8-tetrahydro- thieno[3, 2-bl azepi ne-4-car bonyl enzyl - -
ester IigBr‘]%g y 2006 WD 03/ 016316. PCT/ GB02/ 03593 4- (4- Car boxy- 3- net hyl
benzoyl) 316 _totra hyd roth i en o [3,2-bJaze pin 6 RCE(192193396n of
~4- (4-cyano-- 3-net hyl benzoyl) -5, 6, 7, 8-tetrahydrot hi eno[ 3, 2-b] azepine (1 g,
3.3mmmol ) in-conc..sul phuric aci d/vvater (1:1, 30nl) was heated at refl ux
for.5hr. The. sultlng soI ution ya ooled to RT, dilutegd _th'vvat-er

. v ed \ ed agueous
extract s \aere Fdi-fi ed—aist-h

' A of or m (3 x .
20ml) . These chf orof orm extracts were corrbl ned, washed ~ wit br| ne, dri-ed
over ‘Na2SO4 a i

onr ted in vacua to give a pale brown gk dentified
as (225mg, 29%). far boxy- 3- n€@hyl Bgnzoyy)-5,6,7,  O7 e
8-t et rahydr ot hi eng b] azepi ne. 4-(4- xym.et hyl - 3- m et hyl . .

benzoyl)-5,6,7, 8-t etFahydrgt hiien o[ 3,2-Db zeCU}eq | sobutyl chl
(25(7+, 2mmol) was added ' to a solution. of 4-(4-"carboxy-3- ‘ .
met hyl benzoyl ) -5, 6, 7, 8-tetrahydrot hi eno[ 3, 2- b] azepi ne (470pg, 1. 48mm|) and '
N- net hyl mor pholine (2301, 2.1 mmol) in THE (15nml) at OC and the m xture
was stirred for. .. 58 WD 03/016316 -1 hr. The resultant susjpension was -
filtered and the filtrate was added to a solution of. sodiym borohydride
(131nyg, . 3.45mml) in water (15nl) at OC_'The $ol ion\was stirred ‘at RT .
for 2hr, then sat. NH4Cl (5nl) was added and S. rem)ved in vacuo
‘The | o : |

. 4-(4-Carboxy-3-methylbenzoyi)-s 8, 7 8 tetrahydrothseno{S Z-b]azep:ne _
A suspensmn of 4-(4-cyano—3-methylbenzoyi) -5,8,7,8-tetrahydrothieno[3, 2—b]azeplne (1g, .

‘3. 3mmol) in conc. sulphuric acid/water (1:1, 30mi) was heated at reﬂux for Shr.  The
: resultmg- solut:on.was‘cooled to RT, diluted with water (20ml) ‘and extracted: with _ 3‘ :
chioroform (3 x 20ml). The combined organic phases were extracted with sat. NaHCO;
(2 x 20ml). - The combined ‘aqu_eo_us extracts were acidified with 1M KHSO, and
extracted with c'hloroform'(3 x 20ml). These chloroforrh. extraéts were c-ombinéd washed -
-wzth brine, dried over NaZSO4 and concentrated in vacuo to give a pale brown sohd: o
|dentlf ed as —(4-carboxy-3-methylbenzoyi) -5,6,7,8- tetrahydrothieno[3 2- b]azepine ‘ '-
(225mg, 23%), S

. 4—(4—Hydroxymethyl-3-methylbenzdyl)-5,6,Y;B—tetrahj,(drothieﬁo[3,2-b]azep'iné __
!sobutyl' chloroformate (250p!, - 2mmol) waé added "to a solution of 4-(4-carboxy-3- : _
- _ methylbenzoyl) 567 8- tetrahydroth|eno[3 2—b]azep|ne (470mg, 148'mrh'ol) and N-
methylmorphohne (230;.11 2. ‘lmmol) in THF (1 5mi) at 0°C and the mlxture was stlrred for



r emai ni ng sol ution was diluted with water and extracted- wpggngﬁjgﬁdgform (3~
X 20ml). The conbined organi c phases were washed with.brine ried over
‘Na2804 and concentrated in vacuo to give a.pale brown solid identified as .-
- 4- (4- hydV&X8H6HY| - 3- et hyl benzoyl) 5,6, 7, 8-t et rahydr ot hi eOYGBpRedsdazepi ne
(330nmg, 74% . 4-(4-(1-1mdazol ecar bonyI oxyrret hyl ) - 3- et hyI benzoyl )-5, 6,7,8

t et rahydr ot hi eno[ 3, 2- b] azepi ne 1,1 - Carbonyl diini dazol e ' (36ny, - 0. 22l ) o

was addgg. tpha r@s@ltb‘ﬁﬂ QipBhsidn s filtered and the filtrate was added to a solu‘uon of
hydr oxynet hyl - rret hyI benzo I 7,8-tet rsahédr ot hi eno| 3 - b] aze{)l ne

~ (60ny, @'%Pﬁfﬂ"’)’ d¢ (‘&) me. f)ﬁmm%aéwatﬁi Gas Ems‘? Htsorswaﬁ i was

stirredyaiT 3k 2he rthérﬁé’at NHI@qsmlwaradd@asaﬁdQﬁ@vem Wdl r6AfNEd #hduoe TiRST due
- was purified by flash chromatography on silica gel (eluant 97%

~ chl or of leM#irEng ﬁ%'tﬂl'fﬁh‘@ﬁ?; dilided it V@*@oﬁ‘&ﬁﬁﬁ%@dgﬂﬁh chierefarm @ox g@ml).  The
4 (4- | 0
, (4-( ﬁ’tﬂﬁl gﬁgﬁ 3&%¥i%@ﬁfagﬁ%a68/§ﬁ ’B%deir%"&g Na; §O4 S\Zd concentrated

- 8-tetra azepi ne nP :
- pyl met hplvastipde @zwe a nale braya seliskigentitedass ¢- (ﬂ-hyéquymﬂ\y( 8- roetwiaewwﬁahydr o-_

t hi‘eno[ er A m xture of .
S B e O TRl oL O e e
'Eit rozghgldrothl eno[ 3(32 bj azepl ne (1.Ceq), 1- cyEI op;[ opyl rreﬂ;hyg pi perazine -

. Ceq)4. 1N  was. -
concent4r gmgld |lﬁiéz(va%%%%gl gur t?ﬁzgqﬂ @fﬂﬁ.{? gﬁr oér:%tsg%r aggyﬁgﬁiééﬁg%a gel
(el uantblazepiagol | chl oroform .  MS: |V|+Hj = 468 Exanpl es 131-132 WD _

| gfx):{a 01%@3%&%0&@& inFI2IIN eGehis A hniid RPa e by, agalagRys et hogs.
‘ R hydroxymethyl-3-methylbenzoy!)—S 6,7,8-tetrahydrothienc[3,2- b]azepme o (60mg,7

7 '0.17mmol) in DMF (2ml) 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 gel (eluant 87% chloroform/3% methanol) to give a colourless gum identiﬁed as o
4-(4-(1 -lmidazolecarbonyloxymethyl)-B—methylbenzoyl) -5, 6 7, 8 tetrahydrothleno[S 2-‘ |
b]azepme (60mg, 45%).

' '4-Cyclopropylmethy! piperazme-1 -carboxyhc acid 2-methyl 4-(5 6,7.8 tetrahydro-' )
thieno[3, 2~b]azeplne-4-carbonyl) benzyl ester ‘ '

“A mixture =~ of  4-(4-(1- |mldazolecarbonyloxymethyl)-3—methy[benzoyl)-5 6,7,8-
tetrahydrothneno{B 2- b]azepme (1.0eq), 1-cyclopropylmethyl-piperazine (1.0eq) and DlEA.‘ :
(1.05eg) was heated at refiux for 48h. The mixture was concentrated in vacLio'and :

) | purified by ﬂash chromatography on smca gel (eluant methanollch[oroform)

. MS: [M+H] =468 - '

k -Examplec 131132




M. [M-H + = 622.7 60 9 February 2006. PCT/ GB02/ 03593 N@FeBM‘é'gﬂ-fO /7.6
488.7 9 February 2006 WO 03/016316 Exanple 134 MS: [MtH * = 586.2 Exanpl e
135 In V\k?brOQIOTﬁgfﬁti ng PCT/ GB02/ 03593 Conpounds were assayed to determ ne
their ability {%8™vimc the cellular consequences. ~of OT SPEHEBIIBM on
intact cells. In the assay, the conpounds of the-invention cause =~ -~
significant cellular activation at concentrations of 30Mor less. Preferred
conmpounds - cause_significant activation at concentrations of 300nMor |ess
and can induce tlhe sane faxinalGéffect.| as Q. Tﬂemg;qfua:]-qed_ conpounds. are -
ei ther significqgntTy TeSSTacti g Or —CoNpterety dgvord—or—=actjvityin =~
assays for vasogressin-like gctrnvity. Exanple 136ln viva Testing . :
Represent ati ve qonpounds \wer for{ activity{in the rat juterine . -~
contractility mjdel 131 which T¥ a recogni sedCt est {f or 4@T.6agorfi sm The

conpounds incregsed the s{rengt friequency off the uterine contractions
at doses bel.ow 3%0ny/ kg. - Sg¢l ect-e ounds were then given gither .i.c.v. ~
'or Lv. to mal e fats—and-tihe—erectiteresponse—wasdeterrneds. 9 February
.2006 ' ' - : . : S
132 ‘Me. | - 4887

Examples 133 and 134 S PR -

‘Prepared by analogbus_ methods. -

 Example 133

Y

MIS: [MHH]T = 622.7

o



- WD 03/01631.6 EXaane 137 Tablet for Oal Adni ni'strat i on-gRéehhERP2H&3593
- Tabl ets containing 100ng of ‘the- conpound of Exanple 11 as the active agent
~are prepared fromthe follow ng: Conpound of Exanple 11200.0Cg Corn
st ar ch7 1WOY3M6R6xy pr opyl cel | ul osel8. Og Car boxynet hyl cel | RCB&BIZAIse3 UNML3: Oy
- Magnesi um st ear at e3. Qg .Lact 0se195. Oy Total 500. Oy The mat eri al s are bl ended
and then preéessed to give 2000 tablets of 250mgy, each contalnlng 100ny
of the Bugﬁgéﬁ Exanpl e 11. The. fore90|ng dennnstrates that the _
‘conmpounds accordl to the present .invention act as agonlsts at .the = :
oxytocin receptor\and accordi ngly they may find, utility as pharnaceutlcal
agents for thejtr nt of conditions such as, sexual disorders including
mal e erectile nclfi on, ejacul atory dlsorders and femal e sexual '
dysfunct i on ~the prostate, breast, ovary and bones, g
ost-eopor{® n prostatic hyperplasia, post- partun1b|eed|ng, and
depressig Tpounds nay al so be used to induce | abour or . del i very of
the placenta, t9 decrease arterial blood. pressure ‘to decrease exaggerated’

‘responses to SiA and to increase~t hegci cgpt iM@Ht hreshol d. The scope of
further defi Ned i foI lowing clainms. J-.62 9

the present iGVenty
February 2006
| . 0 -~ OH
MS: [M+H]" = 586.2 : A

Example 135 -
In vitro Testmg A , .
-Compounds were assayed to determlne their ablllty to mimic the ceHular consequences:
~of OT stlmulatlon on intact cells. In the assay, the compo.unds of the xnventlon cause
* significant cellular- activation at cohcentration,é of SOuM or less. “Preferred compounds -
cause significant activation at concentrationé of 300nM or less and can induce the sarﬁe‘
maximal effect as OT. The preferred compounds are either-éigniﬁcant[y less active or |

completely devoid of activity i_h assays for vasopressin-iik_e acti_vity. L

Example 136
In vivo Testmg : _
Representatwe compounds were tested for actwlty in the rat uterfne contractthty model, ‘
~whichis a recognised test for OT agonism. The compounds increased the strength and -
' ‘_frequehcy of the uterine ccntractioné at doses below 50mg/kg. Selected _com'pounds'
 were then given either i.c.v. oriv. o male-rats and the érectile requhse was determined. '
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' WD 03/ 016316 . PCT/ GB02/ 03593 CLALMB 1. A co'rrpound'age\%hmaﬂgzédg general

formula 1, or a pharmaceutically acceptable salt thereo erein:

- selected froma 3group according to.general formula 2, a group accordi ng to.

general fYOHHU6HS o group according.to general formula 4, PETHTRNH93IS3
~according to general formula 5, a group according to general formul a
a. group according to general formufa 7; RS AA NAM R 26 1 fl

“A g A Pempleddled from CH2, CH(OH), NH, N--alkyl, O and S; A2 is sel

from CH2p, (130 IEEQ H A3 i's seIectedfromS NH, N-al kyl ,
_-CHECH- Bnd ~CHERE - m?’sﬁgﬂ" L, "~A qld -

6 and
11 ~

ected

" Tablets containing 100mg of the compound of Example 11 as the active agent are :

prepared from the following:

Compound of Example'ﬂ o - - 200.0g

Comstarch - o I ' . 71.0g

' Hydroxypropylcel[ulose' ' | . S 18.0g
. Carboxymethylceliulose calcium - S - 1309
Magnesium stearate =+ = : o . 3.0g

" Lactese o R - 195.0g

Totaf T T 500.0g

.The materials are blended and then pressed 1o give 2000 tab!ets of - 250mg, each . E

'containlng 100mg of the cornpound of Example 11

- The foregoing demonstrates that the compounds' according to the present in\(ention ‘act o

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 dysfuncition, ejacu!atory dtsorders and female sexual dysfunctlon cancer of .
~the prostate breast, ovary and bones, osteoporosrs benign prostatlc hyperplasia, post- -

partum bleeding, and depres_sron. The compounds may also be used to induce labour or

-.de!i\'lery:of the placenta, to decrease arterial blood preésure, to decrease exaggerated--'.

“responses to stress 'an_d to increase the nociceptive threshold. _

~_ The scope of the present invention is further defined in the following claims.

62
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“'NH--al kyl, N(al kyl)2, NHac

.13 q15 4 -1A . - gl 63 WD 03/01631G A4 and A5 are each- s 8559% g CH and

"N, A5 is selected fromCH2, NH, N-al kyI and O A" and A" are ect ed from'
Cand N, A8 and A9 are sel ected fromCH, N, NH,. N(CH2)dR' and S; A gis .
sel ect edWa @M163K=CH, CH, N, "NH, N(CH2)dR7 and . S; Al2. an#CALB0a0893el ected -

‘fromN-and C, A 4, A_15 and A'6 are selected fromNH, N-CH3i S, N and CH

X1 is selected fromO and NHF R, R2 and R3 are.each sel ected fromH,

~al kyl, Oal kg F, d and Br; R4 is selected fromH, alkyl, alkenyl,

: aIkynyI onaIIy substit ut ed phenyl ;" optionally substltuted t hi enyl

- opti ona? | yAse@-ﬁbmrwt Q&of'd!ﬁgﬂt%géﬁéiép Hddhula AUBB I Sharedcpvtically beceptable salt
(CO-0-(CH2)eR8 (CH2)eRB CHECH- CH2- R8, - CH2- C=C-CH2-R8,. -(CH2) g :
CH( OH) - ( cHY)avedds,  (CHR) ; -0 (CH2) 3-R8 and: CH RS’ R5 and R6 are |ndependently
sel ected fromal kyl,. Ar and - 10142}{3}{Ar is select ed from H, al kyl, '

~optionally substitut ed_ phenyly- Oal kyl, O.acyl, S- alkyl, NH2

CNCALKkyLR?acyl , OE@—( CDZ al kyl , CO\IHZ
F ptionally ﬂa)a uted pyridyl, -
i gpal | surN‘HR“ut ed - furyl; R8 is
¥, . (OBL) onal 1y substi t uted

CONH- al kyl ,  CON(al kyl ) 2i
‘optionally substituted thlenyl
“selected fromH, alkyl, alkenyl,
“phenyl, 64 : =

PREmL = R' = O

. wherein: © -

G'is selected from a group accordmg to general formu[a 2 a group accordmg to
general formula 3, a group accordmg to general formula 4 a group according to _
general formula 5, a group accordlng to general formula 6 and a group accordmg to

general formula 7,

~ A'is selected from CH,, CH(OH), NH, N-alkyl, O and S;
A2 is selected from CH,, CH(OH), G(=0) and NH;
Ais selected from S, NH, N-alkyl, -CH=CH-and -CH=N—;
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9 February 2006 MD'03/016316“PCT/GBOZ/03593 optional |y Sl gggaxpyrldyl
optional ly substituted thienyl, optionally substituted furyl optionally
substit uty Qg yl optlonally substituted pyrazolyl, optlonal
substltuteg ﬁﬁ&azolyl . optionally substituted oxazolyl,?® FWBH&PV&

~ substituted |soxazolyl optionally substltuted thiazolyl, optionally

substitute 4| SO azol | Ky O al kyl , Oacyl S-al kyl,
NH2, NH- - aI ﬁ l)jfe’éftegﬁ%h?{ﬁ'ﬁijlﬁ |- p| peridinyl, 4-norphol i nyI

- NH acyl N( al kyI ) - acyl N3 C2H,. CO2--al kyl,” CONH2, CO\IH- al kyl :
CON( al kyI

Ar s selected from optlonally substltuted
t hi enyl GA‘d?)??'ﬁﬁ&plfﬁ}’“%%{N't"u'f']eﬂlkﬂr?éﬁﬁ ais lor 2 bis 1 2or. 3 ¢
islor2 dlSl 2or 3 eis 1l 2, 3or 4, .f is 1, 20r3andg, h,--'i L
and j are al,l independently 1 or 2; neither A7 nor A" is Nif one of A8, A9

and A7 is. mamfé(@ﬂ%?@e@?dgom CfandN;is -CH=CH then A8 is N, A9 is CH and.
both A and All are C; provided that: not nore-than one of AB, A9 and A is
NH, N(CH2)dR7 or .S; A7 and A" are not both sinultaneously N, if- Al0 is not
- CH=CH  t héh 2B\ gire Aslecieg! feara GAlL O, NG, MMCHM@BhaME? or S or one of A7 “and
Al is N, "not nore than one of Al4, Al5 and A'6 is NH, N-CH3 or S; Al2-and "
Al3. are not both sinultaneously N, if one of Al4, A5 and Al6 is NH, N-CH3 .
or S then AfYisgslechBirome-GittGHe Chid, MHEN@HARI 2ndis and A16 is NH, N-CH3
or S or one of A12 and A13 is N 65 9 Febr uary 2006 V\D 03/016316 o o
PCT/ GB02/ 03§ , _

-

and A" are selected from N and C;

A%, AT, _an'd AT alr.e selected from NH, N-CH;,- S, N andCH;
x is se_lecteel from O eﬁd NH;

| R R®and R are each selected from H alkyl, Oéalkyl,F,.C.:ll 'aed B
'R“ is selected from H, alkyl, alkenyl, alkynyl, optionaliy sueetitute'cf phenyl, optionelly.
substituted thienyl, optionally substituted furyl, opﬁonally- substituted pyridyl, -

“(COM-O~(CHz)R® | ~(CHy)R", ~CH,-CH=CH-CH,-R?, -GH,-C=C-CHxR?, -(CH,),-
~ CH(OH)-(CHg)wR", SR o

 ~{CHrO-(CH)-R® and -CHZ-—.—A:—RB T :}

R_s and R® are independently se!ected from alkyl, Ar and ;(CHZ)‘—Ar;

R is se[ected from H, alkyl, opttona!!y substituted phenyl F, OH, O- alkyl O-acy[ S-
'afkyi NHZ, NH—-aikyl N(alkyl)z, NH-acyl, N(alkyl)-acyl, CO;_H COg—aIkyl CONH,,
.-CONH—aIky{ CON(a!kyl)z, CN, CF3, optionally substltuted pyndyl opttonaily '
‘substltuted thlenyl and optlonally substituted furyl
R® js selected frem H, allkyl, alkenyi, 'alkynyi._ acyl, optidnal!y substituted'phenyl,
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" A canpound according to Claim 1, or a pharmaceutically sal t
. thereof, wherein at |east one of Rl, R2-and R3.is H andgg‘%&ﬂgg}%t@gne is
" not H A conpound according to Claim1 or 2, or a pharnmaceutically

accept abW® @416316her eof , -wherein one of Rl, R2 and R3 i sPEEIGRIREIMBr om an

al kyl group, F,.d and Br and the others are H 4 A conpound accordi ng to .

any preceding CI aim or a pharmaceutically acceptable salt thereof,
wher ei.n R opisorsdy satvsdithitéd pymidy!, roptitiydily grubsiitutesctheinyl, aptibrially auiujsthEearfwylH A

compound aggal g, 4 e A0 pRricsHiihaly Al ALy B, BORLTBGR .ggugef.mgﬁsept able

~salt thereo LPer oun | 0 any prece
Claim or anighzniyipopionaibesdbstiatabmtablyE apiibballytsubsttofed IMEelylnoatsmrmilgt and b

o o BB BB B RO

~ formula 3. 08adyl, cs:awundiz,amqoélﬁylr!g(au@ng ﬁpwrahd.r@u ﬁpupb@duﬁwwmdrsﬁéligl o
accept abl e salt thereof, wherein ; npound accordi n aim7 or

8, or a ph%!Hn%fUéd‘!(Pk‘S&'D"laﬁ)’*aﬂsé%ﬁé’bIc‘eozs“élkﬁf’ tqm'éefCONﬁh@'i%'i RON(alkyhcRp and A2 |

- is NH 10 Aygempound according to Claim7 or 8 or a pharmaceutically

accept abl e salt thereof, wherein A is NHor Nalkyl and A2 is C(=0). 11 A

-conpound according to any of Clainms 7 to 10, or ‘a pharmaceutically

‘accept abl epsgl s%ie&éﬁr&ﬂfopts%ﬁi&%hﬂsﬁ&eﬁ%énglr%d%ptl%ﬂglly%b%ﬁﬁltébgﬁﬁl?nw 12 A

conmpound according to an al s or a pharnaceut|
acceptabl e salt- thereof, wherein A3 i's -CH=CH and A4 and ‘A5 ‘are both CH

66 9 Februg;sy1 QPQGD\QQ %r@%ﬁ&@ oPeTy(BY2 9:359&31 2, 30r4 fls‘l 20r3and g, .

h iand]jare all mdependently 1or 2
_: pi;qvided _that; ;
o not rﬁc;re _than. one of "A",‘A9 and A™is NH, N(CI;{Q)QR"' or S;-
A" and A" are not both si’multaﬁebuély N;
neither AT nor A is N-i_f_one of A?, .AB and A’” is .NH,“ N(CHz)ldR‘T orS; |
- if A' is—¢H=cH-fhen A%is N, A? is cn—i anc_ibc&tﬁ A7 ahd A“. ére- C:

f L AN not ~CH=CH-- then one of A“ A%and A" is NH, N(CHz)dR7 orSor one of A7
| and A11 is N;

not more than one of A™, A" and A™® is NH, N-CHs or S;
A% and A" are not both simultaneously N;
if one of A¥, A" and .A.16 is NH, N—CH; or S then A" and A" are both C; and

one ofA’_‘, A™ and A'®is NH, N~CH; or S or one of A" and A is N

&5




.13 A conpound accor di ng to any of O ains 7. to 10, or. a?ql_r%r cal l'y
acceptable salt  thereof, wherein A3 is -CH=N- and A4 an a@gggéé

14. A cong, ording to any of dains 7 to 10, or a pharnaceutlcally
accept abl easlbgfla%%tqﬁer eof, wherein A3 is -CH=CH, A4 is CH aRETABREIN 15 A
~-cofpound according to any of laims 1 to 6, or a phar maceut i cally '
acceptabl e salt ‘thereof, wherein Gl is a group accordl ng to general
formula 6 or 7 16 A conpound according to Caim 15, or a pharnaceuti cal |y

- accept al @ AZbhpblR S0lrardhPER 113 hénﬁage@écngﬁ% EBiBlC Gt - 17 A

conpoun accordln arnace cceptabl e sdl t

t her eof , vmeretnram@atgne CHREHR mmRm Haaddataleasteonmmhnoo-i 18 A conpound
according to Claim 15, or a pharmaceutically acceptable salt. thereof, - ,
wherein A3 is -CH=EN- and A4 and As are both CH 19 A:c¢onpound according to .
d ai m 18,. ¢k camphandracending & Clairacicen, ainlaa:lmﬂntac@dteal@oéocepwmﬂmhé&ots ‘

o b ot a ielORROR Bl RO e e RN S BRIRLEO % AP praha L 5,

accordi ng tatheyermse dl. fornmula 4 or 6 21. A corrpound accordl ng to- daim 20, or
a pharmaceutical ly acceptable salt thereof, wherein A6 is NH 22 * A

conpound according to Claim20 or 21, or a pharnaceutically acceptable salt
-t her eof 4 wheeernpoltsl accolbhato &y ;ﬁﬂdﬁpdinﬁa'ciaaﬁﬁ oAacptmpoanuintuaa:Icheﬂgbte(satﬂ aim

2 % A A b AR 13 0 ¥

acceptable salt thereof, ‘A\/\hereln R .is-methyl or d, R2 and R3are both H:
and Xl_ 53 morﬁgo&cf 5& Poar[@/ tozgl%eprece ng :E,[ialm o;l g pharmaceuttcaliy acceptab!e salf }
'  thereof, wherein X' is NH. . N N

6 A compound accordlng to any preceding Claim, or a pharmaceutnca[ly acceptab!e salt o
thereof, whereinais 1 and bis 2. : ' "

7 A compound aooordmg to any precedmg Clalm ora pharmaceutlcal!y acceptable sa]t -
- thereof, wherein G' is a group accordmg to general formula 3. | "

8 A compound accordrng toClaim7, or a pharmaceutrcal!y acoeptable salt thereof
_‘_wherem cis 2. '

9. A compound according to Cla:m 7or 8 ora pharmaceutlcally acceptable sait thereof ¢ } o
" wherein A’ is CH, and AZis NH : e

- 10 - A compound according to Claim 7 or 8, or a ph'arm_aceutically acceptabte salt thereof,
~ wherein A'is NH or N—alkyl and A% is C(=0).’ - '

11 A compound according to any of Clalms 7 to ‘IO ora pharmaceut:ca!ly aoceptable salt
' thereof wherein A3 is S and A4 and A® are both CH. |

12 A compound accordlng to any of Claims 710 10, ora pharmaceutlcally acceptab[e salt
© thereof, whereln A% is ~CH=CH- and A*and A® are both CH.
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|

~carbon

“di hydr opyr ) Z e,
- 5-(4-(4- (Zﬂﬁgﬂggg%yigiéﬁ%ﬁ ‘BI %Q(?gz?ﬂée%ﬁ@m

PCT/ GB02/ 03593 25. A corrpound according to Claim1 or 244 FQ@ru%p%OG

phar maceutical |y acceptable salt thereof, wherein R is ne S
R2.and R3 ‘are both H X1 is NH, ais 1 and b is 2. 26 Acorrpound accordl ng

to d ai nWP“-”’(i’rlﬁffdﬁphar maceutical |y acceptable salt thereof PCTHGREBIBGL is a

group according to.general fornmula 6, A4, A5 and A°0 are all CH, A6 is NH- -

A7 and All are both C; A8 is NN(CH2)d-R7 and A9 is N. 27 A conpound

d | |
accor di g h:bgﬁl%uﬁa%cc&ﬁ B te%m@eﬁ%wqg 15, 88 grkahlauRall a%@:ﬁ:gﬁﬁé’salt N

hyl
G is agr Sﬁﬁeda‘ﬁb@'ﬁmhgﬁr@%@ﬁmfﬁﬂdﬂ"hl%[eé’omﬂ@H A5 and A0 are all CH,
A6 is NH A7-and All .are both C A8 is N(CH)d-R7 and A9 is N 28 A’

conpound according to Claim1 selected from 5-(4-(4- cycl opropyl net hyl

pi per azlheACompatpd AgraRingdrenipf Playmediinylben Bhpymapsutically acceptable salt

met hyl - 4, 19t yphaw A0 @ﬁaﬁacfh‘bhﬁﬂséh%ﬁaw% fzepi ne, .
5-(4-(4- benzy[pl perazi ne-|-carbohyl am nonet hyl ) - 3- net hyl benzoyl) 1 rret hyI 4"7

10- - di hydropyrazol o[ 5, 4- bj[l 5] benzodi azepi ne,.

5- (4- (414 3AQ‘)6q{p%i§M§%E€6/rH 'ts% &k &%:quqa%oayéaﬂhm%wéw a%cgﬁgﬁwsgﬁnzoyl ) -

-1 met hyl - 4, 10- di hydr Y zo 0 5]'benzodi azepi ne .
5- (4-(4- (3 owlwemﬁﬂg @eﬂﬁr@uwpg@”ﬂmﬂﬁ@ene@hf%@ﬁﬁ af honet hyl ) - 3- et hyl-be
nzoyl )= 1 -net hyl -4, . 10-di hydropyrazolo [5,4-b] [ 1, 5]b a hzod |azep|ne

1 - n'eth'b/a =(-3- methyl-4(4(4 picolyl) pipe razin e-1

afHicRBIPOHAY peRrdingyip Yolaim 15 or a pharmaceutically acceptable salt thereof -

- car bonyl am nonet hyl ) - 3- net hyl benzoyl )-1 - net hyl -

1 0-di hygr omer;%ehﬁfﬁ Qcélorm'nb Jt%@gé?ﬁnﬁ?@l' %%Efrﬁ&ceuttcally acéepfable -salt theregf

1- et hyl - 5- ( 3- et i 0) progﬁ plI'per azi ne-1- car onyl -

am nonet hbe"b'@le%y'ﬁ)-QHﬁ'i Qﬂ%dﬁl@{vyﬁlr@'@ EH4-b] [ 1, 5] benzodi azepine, 68 9

February 2006 - . -
18 A compound accordmg {o Claim 15 ora phannaceutically acceptabie salt thereof

wherein A® is -CH-N— and A% and A5 are both CH.

19 A compound according to Claim 15, or a phan‘nlaceutical‘iy acceptable sa_lt thereof,
‘wherein A% is —CH=CH—, A*is CH and A5 is N. R

' 20 A compound accordlng to any of C[alms 1 to 6, or a pharmaceutlcally acceptable salt -
thereof, wherein G is a group accordmg to general formula 4or6

. 21 A compound according to Claim 20,0ra -phannaceuticaliy acceptable salt thereof, )
wherein A® is NH. : | . ' _

22 A compound accordmg to Claim 20 0r21, ora pharmaceutlca[ly acceptable salt
- thereof, wherein A8 is NH or N- (CH2)¢-R'. - '

23 A compound according to Ciaim 22 ora phamaceutfcally acceptable sa]t thereof
wherein A® is N and A“’ is CH.. '

- 24 A compound according to Claim 1, or a phannaceuticaliy acceptable salt thereof,
“wherein R is methyl or Cl, R*and R® are both Hand X'isNH. . ™
| | 67 |




5- (4 (4 (2 hydr oxyet hyI )p| per azi ne- 1- carbonyl ani nonet hyl é]:%bpgwcjd%enzoyl )

1 nmethyl-4,1 0-di hydropyrazol o[ 5, 4-b] [1, 5]benzod i azepi ne,

-1- net hyl - 0“3(93?%&)& (4-(3- (rrethylthlo ) propyl ) pi perazi ne- 1=

car bonyla enzoyl ) - 4, 10- di.-hydr opyr azol o[ 5, 4- b] | 1P§F@92@én9ézepl ne _-
5 (4-(4-(2-am noet hyl )p| per azi ne- 1-car bonyl am nonet hyl ) - 3- net hyl benzoyl) 1-
met-hyl - 4, 10- dlhydropyrazolo[S 4-b] [ 1, 5] benzodi azepi ne,

5-(4-(4- ég ydrox(}/et(r}ﬂ)r/C | per azi ne- | -car bonyl am nonet hyl ) - 3- met hyl benzoyl)

1- met hyt=4; SB‘%F'EztBI(B?'K‘ 191 e o83 B'&?@a%“‘dﬁa“{/ ﬁGQﬂFﬂﬁif&(zéﬁ’Fne and.
phar maceut i ﬂﬂiréw AheRiM Rblsansdlitsr dIhRT 88d R® 4R Pbihl 136t NIRE 2Pt ipdlb kSomer

of a conpound or salt according to any previous claim 30 A phar maceuti cal
conposi tion which conprises a conpound, -salt or isoner according to any: “of.

- Jainms 124 0 A2Sn@souna a@:@&ﬂdﬁf@] BU94AMm 3lorA Ws@ﬁaduyabcéi@m&%éﬁ ih%ﬂeaccor ding .

to Claim30 gfmchlsatab ‘et or capsule f oral mnistration.

phar maceut i ¥RPTd &SR TV AEcewting ngqr@r@farmﬁlgﬁ 6r1 BOGA cﬁl'ei 3l @HrA?h"e L
treatment. @i, mﬁlaadwésiédcﬁh@y%?ww(m B3 ASg N.or a conpound, salt or
i soner- accor di ng to any of C ains 5- which is as'a conponent in the
manuf act ure of a pharmaceuti cal corrp05|t|on 34 A use according to daim33 .
wher ei'n 2ﬁ1eARJw;ﬂmﬁe%b&aIn qefméaﬁi 10 ﬂat%ar?n%cbﬁ:dﬂﬂcééﬁtaﬁl@@aﬁ frefddrEnt  of
mal e erectil e kmct i on. e us a co%oun or_isoner
according t¥ ﬁ?‘?y”@ 'Scmﬁﬁhbf’sOflcltB and Rnaffhéo"hrﬁé\r f'&bﬁjraésdfbéﬁ Zrééllléé’fﬁfmlpfor

‘the treat meagcdbing Befdral BARLIS 652X UeH arli ﬁ:ﬂraﬁl@ Lf Ckﬁ%ﬁ is NH, A”and A are

. both C, A® is N- (CHz)d-R7 and A%is N, I | o ?
.28 A compound according to Claim 1 sélected from

5-(4- (4—cyclopropy!methylplperazme 1-carbonylam|nomethyl) 3-methytbenzoyl) 1-
methyl—4 10- d!hydropyrazolo[s 4-bj[1, 5]benzod|azep|ne

5-(4-(4-benzylpiperazine-1 -carbony!ammomethyl) S-methylbenzoyi) 1-methyl-4 1 0— e
dlhydropyrazoio[S 4- b][‘! 5]benzod|azepme

5—(4-(4-(3~hydroxybenzyl)pip'erazine-1-carbony!aminomethyf)-S-mefhyiber;zoyl)-’l- _

.methyl-4,10-dihydropyrazolo{5,4-b]{1,5]benzodiazepine; | ‘
5-(4-(4-(3~hydroxymethylbenzyi)psperaz:ne-‘l -carbonylammomethyl) S-methylbenzoyl)- L
- 1-methyl-4.10- dlhydropyrazolo[s 4- b]['i S]benzodiazeplne

1- methyl 5-(3-methyl-4-(4- (4-plcoly])plperazme 1-carbony!amlnomethyl)benzoyl)—4 10~
d:hydropyrazolo{S 4—b][1 5]benzodtazepme '

'_ 5- (4—(4—(2-hydroxyethyl)plperazme-1-carbonylaminomethyl)~3 methy!benzoyl) 1-
' methyl-4, 10-d:hydropyrazolo[5 4-b](1, 5]benzodrazepme | - '

-methyl-S (3-methy!-4—(4 (3- (methylthlo)propyl)plperazme-1-
carbonylammomethyl)benzoyl) 4 10- d:hydropyrazolo[S 4—b][‘l 5]benzod1azep:ne

6 8_
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5-(4~(4-(2-hydroxyethyl)piperazine—1'-carbonylaminomethyl)—S-methylbenzoyl)—_1~
methyl-4,10-dihydropyrazolo[5,4-b][1,5]benzodiazepine,

1-methyl-5-3-methyl-4-(4-(3-(methyithio)propyl)piperazine-1-
carbonylaminomethyl)benzoyl)-4, 10-dihydropyrazolo[5,4-b][1,5]benzodiazepine,

5-(4-(4-(2-aminoethyl)piperazine-1-carbonylaminomethyl)-3-methylbenzoyi)-1-methyl-
4,10-dihydropyrazolo[5,4-b][1,5]benzodiazepine,

5-(4-(4-(2-hydroxyethyl)piperazine-1-carbonylaminomethyi}-3-methylbenzoyl)-1-
methyl-4,10-dihydropyrazolo{4,5-c]pyrido[2,3-b][1,4]diazepine,

. and pharmaceutically acceptable salts thereof.

29

30

31

32

33

34

. 36

At least one optical isomer of a compound or salt according to any previous claim.

A pharmaceutical composition which comprises a compound, salt or iscmer according
to any of Claims 1 to 29 as an aciive agent

A pharmaceutical composition according to Claim 30 which is a tablet or capsule for

oral administration. .

A pharmaceutical composition according to Claim 30 or 31 which is for the treatment

of male erectile dysfunction.

A use for a compound, salt or isomer according to any of Claims 1 to 29, whichis as a
component in the manufacture of a pharmaceutical composition.

A us'e'according to Claim 33 wherein the pharmaceutical composition is to be used in

the treatment of male erectile dysfunction.

The use of a compound, salt or isomer according to any of claims 1 to 29 in the
manufacture of a medicament for the treatment of male or female sexual disorders.
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