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- Abstract: Conpounds according to general for mul-a (1) V"h@rr—%bPu %? 4 o
" NR[err]Rerr} or a fused polycyclic group are novel . They are’'s ive- and;;
- pot.ent -oxytocin-agoni sts. Pharmaceutical conpositions of such conpounds are-
* useful iwaéswisseat nent of; inter alia, erect.i | e dysf uneiraBoez/03so3 '

‘PCT/ GB02/ 03593 DI AZACYCLQOALKANES ' AS OXYTCﬁI N-. AGONI STS FIELD OF THE- -

| NVENTI ON for the tre&kge&%ﬁ(gf certal n si ol ogi cal disorders,; such as‘ :
erectile.dysfunction ar meceutT calts oscl'Iﬂ PREe (?Bﬁprl si ng such

: corrpounds The conpositions are useful "The present invention rel at es to a
- seri-es of non-peptide oxyt ocr n agoni. sts. and t 0 BACKGROUND: Neur ophyseal

hor non hor nones :oxytocin (OT); and vasopressin - (VP) ~are»-'

cycli celﬁgh'ge%gtr EO'W ed by ‘the posterior pitui tary gl and The SRR

; structure of, oxyt ocr n i's shown beI ow.  Oxytocin - =

. cyclo - Cys- a-Le NH2 Va opressi n drffers from—

£ oxyt ocr‘ﬁle%fef?f%{'{ "t‘ver'?ggn dﬁ@%ﬁ % a?nlsﬁge%tto %{P?Qf&? | ?1 In Rgpnistgrand to L
i sol euq:haemar:el.rtraalgzdmpmertrehs bmpﬂ&;n@ sBch mmbm:;ofﬂh@uﬁrhﬁ@srtlc&@td?e tt@érmvnes -

- are synt i.n vr ursor neur. ns which-are -
subj. ect}olt 2‘26'% ?mer?t °r§§? ?’Pcﬁ’ éﬁmg ﬁbs ¢ Sﬂ%‘? %‘5§@QF& URGEAtk e pept i des.

Of and VP act through a famly of hept anehelical receptors. 9 February 2006_-

V\OOS/%&% B]ﬁi irst target organs to be identified for O were the -
ut-er us gg l{)s inplicated in the .onset.and progress of | abour , and

mammary gl ands, where it is involved in the_regul ation of nilk expressron

Ot her qrg I express OT receptors; andit-is clear that OT. has a: range'_'
_of phy%ym hat have not been full y el abor at ed yet... Lo
partr cular, it has : _ . o

The neurophyseal hormones oxytocin (OT) and vasopressrn (VP)—are cyclic nonapepttc[es
-secreted by the postenor prtu:tary gland The structure of oxytocm is shown below '

"_CONHZ

 Oxytocin - cycro‘-G-Cys-Tyf-r[e-G{n~Asn'-cys-Pfd;Leu-Gly-NHg. ‘

_ Vasopressm differs from oxytocm in that it has phenylalamne at posrtlon 3in ptace of - L
. rso!euc:ne and arginine at position 8 in place of leucine. Both hormones are synthe31sed L
E m vivo as larger precursors, neurophysins, ‘which are. sub;ect_to post—translatronal
processing to release the mature peptzdes _ OT ‘and VP act'through a family of
heptahelrcai receptors o o - S |
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i'n controll i ng post-partum bl eedi ng, -

REnRANnB&PLT £8oT I eceptor. agonl sts. Such conpounds" 'shoul d
ably be selective for the OT receptor over the’ VP receptors..

They

be expected to show t herapeutic utility in male.-and female sexual
dysfunction, particularly male erectile dysfunction, in pronot i ng | abour;,

_as a nunber of other indications. 9 February 2006 SUMMARY OF THE :
| NVENTI ON W descri be: here| n'a seri es of potent and speC|f|c OT receptor :
agonl sts.. Di scl. osed s : ‘ _ , e , .

_ Oxytocin aqonists and antagonists

" labour and to increase utenne muscle tone to control post-partum’ bleedmg, and one

A number of peptide analogue's of OT are known in the literature These lnclude both o :

agonists and antagonists. OT and its ‘agonists are used, for example to accelerate

7 antagonrst atosiban, has recently been registered as a treatment for pre~term labour.

- 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 giveh orally and to be able to exploit the centrai- effects of OT, attention has

_ increasingly turned to non-peptides. As a result, there are many publlcatlons descrtbmg’ |

- ‘been no reports of non—peptrde OT agonists. Th:s is not unexpected asitis generally-

non-pep’nde ot antagomsts in early-stage development So far, however there have :

~ held that it is easier to f’ nd a receptor antagomst than an agonrst

So there remains a need for. non—peptlde OT receptor. agonlsts Such compounds should )

' 'preferably be selectrve for the oT receptor over the VP receptors.. They could be |

' -'expected to show therapeutac utihty in male and female sexual dysfunction parhcularly :

~male erectlle dysfunct:on in promotlng Iabour in controlling post—partum bleedmg, in

increasing mitk Iet»down as well as a number of other :nd:catlons
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herein, there may be provided novel conpounds accordlng fornula
1, and pharnaceutically acceptable salts thereof. é??%?_@@fﬂoe /' 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

~. .~ 15SHOMMARYDFATRE IMVENTION

We describe herein a series of potent and specific OT receptor agonists.  Disclosed

herein, there may- be provided novel compounds according to general formula 1, and

pharmaceutically acceptable salts thereof.

G

1

A
14"‘”}A15
AL L
'A12—A
2 3 4 5
' ‘ A® : y 14
™~ .9
A 7/.!’""“%. A /Z T
3 S
/A ) A\“"‘\\_ .... _,-"- / A / A'tsﬁ‘\ A
110 \
A | All—A 12__pl6
\\ 5 ‘ A A
A : N
N
6 7

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-CH5, 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



All-A 23 4n8 A2/ A ;. ." I AA . . 1 A/ Al3: NNl 54! A43
A~ 7 f SA15 ANI1I-AAI2-Als N6 7 A is CH, m(oﬁ,ge‘{fﬁawﬁoogk

or.S; A2 is CH2, CHOH), C(=O or NH A3 is S, NH, Nalkyl, -CHCH or
-CH=N-; A4 and A5 are each CHor N, A6 is CH2, NH, N-alkyl or 0; A7 and A"

are C othaNARGnaAS #2 mano%smNutahlLrbusN( QHMI%@! ofSA™AN'Y gnd AMSEHNH, CH. N,
NH N-(g—%ﬁd R7  or 32 A12 nd A3 are Al4, AlS5 and Al6 are NH,

s Oy theg A eﬁ!ethﬁ’tCrﬁﬂdth%tr@etqﬁ&n SneanskAAS NNz 9110 i s
NH N(g&bﬁe&?A‘@@n§Aﬁt[QN A7 and A" are not both sinultaneously N, that
neither A7 not All is Nif one of A8, A9 and A0 is NH N (CH2)d-R7 or S
that if A10 is -CH=CH then AB is N, A9 is CH and both A7 and .All are C
that i fxAsosrmat -CH=CH -- then one of A8, A9 and A10 is NH, N-(CHZ) d- R7
or S or one of A7 and A" is N, that not nore than one of Al4, Al5 and Al6
Is NH NCH3 or.S; 3 9 February 2006

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



that A'2 and Al13 are not both sinmultaneously N, that if g%e (
A6 is NH N-CH3 or S then Al2 and Al3 are both C. and tH&P '“'Sﬂ’e Al4,
Al5 and A16 is NH, NNCH3 or S or one of Al12 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,
optional Iy substituted phenyl, pyridyl, thienyl or furyl, or is -(CH)e R8.
R5 and R6 are each indep endentl al kyl, Ar or -(CH2)f-Ar, where Ar is

opt i onal | y@ ¥O®R @reqrdieg tﬁiﬂ@ﬁ?’["’" g?’mt‘ﬁ %nﬁlIQ"OLR?E’%‘?E?"F%t‘hﬂ@"'eé%!cfﬁrmﬁ'{ﬂé’p@ndent |y
H al kyl, gmfd%@bl‘d}hg&bl@éhérb“ﬁoﬁﬂu!ﬁheﬂlgbup%cbﬂﬁﬂ  tolgahryiorm@h 5 Higrdup F. OH,
O al kyl, S-alk O-acyl, NH2, NH al kyl &alk %2 NH- acyl , (al kyI) acyl
CORH, - C02- AFRY '"gaﬁﬂ?ra*wadﬁﬁwa ageRiAingto’aeRerd formdla 7ai s 1 or 2, bi s
1,2or3,cisl or 2, dis 1, 2 or 3; eis 1, 20 3and f is 1, 2 gr 3. In a
first aspect, the pgesent finvention proyi desz ogpound accor,dAﬂg t.Q

gener al for ceut i caMy-&lcE ebt ble s &reof AGl R3
(CH2)a 1 ei n: i's s e@t’e of I 9 Fe Y\uarfy/2006 a
group accorN;jlpg ge ra forrrul a a grom1a-d3cord| ng to geR wrah'f or nul a

3, a group Rcco ). fo rrul a group cordin to gener al
formul a 5, agroup accorblingto gen rrrula6a a group according to
general fornmula 7; 3 1 R5 A AA2 N\A

2 3 4 5
8 4 A3
_ Al
AL Tf ™, A é {715
| /A AL / AR O~V A
. ' 4 11——A : \‘“w" /16
A\\ E A12—A
| A° J N\//
6 7

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;-

- A® and A® are selected from CH, N, NH, N(CH,)sR” 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

Al5 and



6 ~A5b N",(CH)c $ A14 A6- "7 A~As 15 13 . A 111A10 Aglﬁ3b? 3,As~A7 AA9
A Ad A1l Al0O A5S N4 6 A is selected fromCH2i CH(OH), k , 0 and
S; A2 is selected fromCH2, CH OH), C(=O and NH, A3 is selected fromsS,
NH, N-al kyl, -CH=CH and -CH=N-; A4 and A5 are each selected from CH and
N, A6 is selected fromCH2, NH, N-alkyl and 0; A7 and All are selected

fromC and N(CH2)dR and S; A O
I s sel ect ecﬂal\lit ﬁﬁa@ﬁéﬁﬁ'www w\l(%%%ﬁarﬁlhs Al2 and Al3 are
selected fromNand C \ i6 12-A AN

X' is selected from O and NH;

R', R? and R® are each selected from H, alkyl, O-alkyl, F, Cl and Br;

R* is selected from H, alkyl, alkenyl, alkynyl, optionally substituted phenyi, optionally
substituted thienyl, optionally substituted furyl, optionally substituted pyridyl, -
(CO}O—~(CH2)R® , —(CH,)eR?, -CHx-CH=CH-CH,-R®, -CH,-C=C-CH,-R?, -(CH,),-
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, opt:onally
substttuted 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 CF3;

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

4b



5 7 9 February 2006 Al4, Al15 and Al6 are sel ected from N, N and
CH . X1 is selected fromO and NH, Rl, R2 and R3 are eac [ec fromH,
al kyl, Oalkyl, F, C and Br; R4 is selected fromH, alkyl, aIkenyI
aIkynyI optlonally substit ut ed phenyl, optionally substltuted thlenyl
opt i onal | y adubot 2thuisdd2fondys is Topta, drian] Zos3itesis it Atdar 4yid Hyd or3and g,

(CC>- O (CHR) CH CH2-R8, -CH2-C=C-CH2-R8, -(CH2)g
CH( OH) - (CH§) :ar‘?%%ﬁ;gi%?t@? B g oD AR i R5 and R6 are

i ndependently selected fromalkyl, Ar and -(CH2)f-Ar; R7 is selected from
H, al kyl, Rkkﬁﬂ?ﬂ y substituted phenyl, F, OH Oalkyl, Oacyl, S alkyl,
NH2, NH- al kyl )2, NHacyl, N(alkyl)-acyl, CO2H, C02-al kyl, CONHZ2,
CONH- al kyl, CON(al kyl)2, CN, CF3, optionally substituted pyridyl,
optionally t t N n t hI bstituted furyl; R8 is
sel ected fP%t?nHﬁ% tg&frt&redﬁ*kén%d Raﬁ@ﬂy'\l@%&dﬁ, §§pt| onal |y substl tuted
phenyl, optionally substituted pyridyl optionally substituted thienyl,
Opt'ona||YASHH§K“E#Eﬁ&tkM§Mhmu ﬁq@IIy substituted pyrollyl, optionally
substituted pyrazo optlona 'y substituted inidazolyl, optlonally
substituted oxazolyl optionally substituted isoxazolyl, optlonally
substitute z 1§ i y to1t a

hydr oxyal kﬁ?'mrﬂ t’yA 'Sq?ifé’@s?’lm s L%E@A '\QQNF\@WE %%N(al kyI)2
1-pyrrolidinyl, 1- plperldlnyl 4-or pholinyl, NHacyl, N(al kyl)-acyl, N3,

CO2H, C02- Ikcy,_ﬁOél l, Qgﬁ ? d CF3; Ar is
sel ected from (%ptq ona I y subés"?\lI ﬁt’%g szdnﬁ/'ka%ndi %glt |%§a| |y substituted
phenyl ; 4b

- 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 invention provides pharmaceutical compositions of these
novel compounds, which compositions are useful for the freatment of, infer alia, male
erectile dysfunction. ' ' |

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



9 February 2006 ai sl or2,bisi, 2or3;cisl or2,disl, 2or3; ei :
fisl, 2or3andg, h, i and j are all |ndependently 1 or 2 §§F§§% e%that. not
nore than one of A8, A9 and A70 is NH, N(CH2)dR7 or S; A7 and All are. not - ..

bot h si ) one of A8, A9 and Al1OQ is
e (i okt e BRbhdfioR ot Papbde oA Sadroliesttl ot Ay
and A" isareer@s qescribey abpvnom theOmaidfactutecof a)nnedmiaméﬂt foAtheatrshtreft ofs NH,

N( CH2) qfit and All is N, not nore than one of Al4, Al5
and Al6 |gg&ﬁ%éﬁ3£&gl&£(§é@'ﬁ12 and Al13 are not both sinultaneously N, if
one of Al4, Al1l5 and A16 is NH, N-CH3 or S then Al2 and Al13 are both C; and
one ofDE\‘[AlLEWﬁEQURIMONQFNHE INVENTION S or one of Al2 and A13 is N In a
second aspect, the present invention provides pharmaceutical conpositions

of these novel conmpounds, which conpositions are useful for the treatnent

of , i rihea fisst ia8pedttre pr@s@:ﬁtrhm‘tudu&fowmwﬁevél beAziédrbarAstas Ghd Jr&ﬁ, present
|nvent|on rovi des se for a conpound, salt or 1somer as described

above, 2SRRI togegera m@BWﬁdhent in the manufacture of a pharnaceuti cal
conposition. 9 February 2006 In a fourth aspect, the present invention

provi des the use of a compound, salt or isonmer as described above in the
manuf acture of a medi canent for the treatment of nmale or fermal e sexual

di sorders. DETAI LED DESCRI PTION OF THE INVENTION In a first aspect, the
present-invention conprises novel benzyl carbamates and ureas according to
general formula 1.

Caa
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formula the substituents. Rl, R2.and R3 are |ndependently &P rom

, hydrogen (H, atkyl groups, alkoxy (0-alkyl) groups, and the haI ogens

© fluori ne“((Fy?'fﬂl.ﬁéllﬁlori ne (CI) and bromine (Br). :Preferablyratcheassozone of
Rl, R2 and R3 is:H and at |east . one is not H Mre preferably, one of RIl,
R2 and R3 is an al kyl 'group or a halogen and the others are H Most :
preferably, R i.s nethyl or .d 3and R2. and R3 are both H.. The I|i nki ng group
X" is selected from oxygé&h (OR and . unsubsti t'ut ed ni-trogen. (NH) .

Preferably, XL is NH Thg intgger gzmay be | or 2" and the integer b may be_'
1, 2 or 3. Preferably@' s 2 s tCIﬂQQtthls ring'is a _
-~ pi pera2|ne . The substituen s seI ecte QM al kyl .groups, -

-optional 'y substituted pheny .
~pyrazolyl, imdazolyl, oxazoal i soxazfilyl tazol yl and 1 sot hi azol yl o
- f .groups, a group-(CO) - O (CH2) eR8 ‘where . @ is 1, 2, 3 or 4, a group -

- -(CH2)eR8, where e is 1, 2, 3 or 4, -CH2- 'CH=CH: CH2-.R3, WCH2- C—C—CHZR8
-(CH2)g CH(OH) =( CHz) h- R8, where g ad h are independently 1 or 2, = (CH2);

el cor s QR ot n RGO AATRERL R Al 8 udRRglly e,
0-acy! hydmges, (H)hpﬂryﬂ))gradrm(lallg:rwu@},aua,m)l BEoLPsO WPE mcrharaged&Haque@fkyl
Nl 19 oo Y BEd St i, PRkl et ohe. s R GORFaIsiaps. a?(é@sénd

- opt i onalnkyis sobHEL i Mmt‘@dretfémbw on@YF Rﬁlyik2 abhdhiFény bin ailqu grfouppir‘rar i¥den and -
byr azoltl){%a h't g%%%%—? Xf\/ldst preaférab}/y] R’ ||ssr(r)1)é Pory JJl'ar'{cP h@ d P—é!’ are b dotll'l IS-IOt | azol yI

(&%5 furyl, pyrrolyl,

gr oups

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

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

The substrtuent R4 is selected from H, alkyf groups optronai!y substltuted 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’odpe, O-alkyl groups,'S-a‘lk.yl‘ grbups, O-acy! groups, :
~ hydroxyalkyt greups, arni,no groups eueh as NH,;, NH-alkyl, N(a!ky!)g, '1-pyrrofidinyl, 1- ,
| p;perrdin-yr'_and4;morphorinyr,.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!, oxazoryl, is_oxezolyi, thiazolyl and isothia'zolyi groups.  Suitable
optional substituents for the phenyr, pyridyt, _thienyl, furyl, pyrro‘l_yl, pyrazo-l'YI,-imidazoly!,'
oxazolyl, isox_azc_nlyi, thiazolyl and isothiazolyl groups in R* and R® -incl_ude F-Cl, Br, CF,



optional substituents: for the phenyl pyrrdyl t hi enyl, IyI
pyrazol yl, imdazolyl, oxazol yl, i soxazol yl,- thiazol yI 8)6 sgf%dcgisgol

groups.in_ R4 and R8 |ncI ude F; CI Br, CF3, 9 February- 2006 WO 03/016316 .
PCT/ GB02/ WO#18d1ky| groups, OH, O al kyl groups, hydroxyal RET/GBGMES3 ani no
groups 'such as' NH2, NH alkyl and N(al kyl)2,. NHacyl; N(alkyl)-acyl, CQ2H, .
C02- al kyl, CONH2, CO\IH— al kyl,  -CON(al kyl') 2, - oxadi azol yI , thiadi azol yI - CN

and NCZ, ky BFOL@aZ 5 ’O—%}f(r g(éugeﬂlde?%gag(&é PS, Bl r)SL SPM«]EE"F%Q'I\M NH— |

im daz@l1 'S0t foup .heve'
up to tdﬂryéeam:hdﬂ(athybgt Nt—la&nyt sNMthdhaoﬁy @@e:H, h@C&aaﬁejl (ﬁOdeif éilQNitl alk]?he , .

group- d th
i do. BspitnsBs bS] A RGERR: orine e e e
f.or mul yéplyg ;byraadylbnm;detmlszi cgemlpl asxomzdlyhghtaaolgienensadthrfamlpﬂugammeagt and L
-5, and,a fus tric A rd| en rmul ae 6 and -7, As
As A Rve ”p%%”b[ﬁe h sty Vr;’g“’rh‘ sk araf 8'% rr?jl a 2, R5 and R6 are
[ ndependent 'y sel ected from aI kyI Ar and - (CH2)r-Ar, ' T '
~ The group G'is- a disubstituted nltrogen such that the (3(--0)—-(31 bond is an amade bond
' _G1 is selected from an acyclic group accordrng to general formuta 2, a fused blcychc
group according to general formulae 3, 4 and 5, and a fused trrcycltc group acoordmg fo -

| ' general formulae 6 and 7

13¢ *““x\Aw o Y
A,u—-,*A.
5
12_T_A1s"-
6 7 . f‘}

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 substltuted 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 substntuted W|th up to three such '

substrtuents Wthh may be the same or drfferent

‘ in general formula 3, A1 |s seleoted from CHz, CH(OH) NH N alkyl O and S. A2 is | :
"se[ected from CHz, CH(OH) C(—O) and NH, and ¢ is. 1 or2, preferably 2. ltis preferred o '
_ that when A2 is NH then Alis CHz It is also preferred that when f-\2 is C(—O) then A1 is
| 'NH or N—a!ky! i ‘ Cod



_enbodi

- where f is-A 2 or 3 and Ar.is selected.fromthienyl and ?%B l%%%
substi tut ed phenyl. Suitable. substituentsfor the pheny group are al kyI
groups, al koxy groups, hal ogens, - NH2, NHalkyl and N(al kyl)2." The

" phenyl 5{1'8 Hed1e be substituted with up to three such suB€TIGR§&H63IB3 whi ch
may be the sane or different. selectéd from CH2, CH(CH), C(=0 and NH, and
C is. 1 or 2, preferably 2. It is preferred that when A2 is NH then A ‘s

CH2. i s al s0. preferred that, Wnen =0 n A" gen al
-forrrul'a genesel PInUlas ¢b 1@ bk oip 5° e@%&ﬁm W%aal“féw LR R

- NH or. %ﬁiﬁyland%“%ﬁéwaerré! e%@@@et@@f&fd%ﬂﬁ/maﬁél\t nlﬂ@gﬁé@heﬂ@nmdd&ﬁerﬁ 6 and
7, A3 is selectg mS, . NH CH=CH  an A4 and As

ar e edthis Sehedtfeand Aoﬁfedw’f'brﬁa“l o @ﬁﬁtoa%ﬁf‘@ffélotp@ﬁn%ﬁ%dllﬁ@l‘?f’mer R@?‘?@% and A4

and As 6 rekerred
ST AR SRR RN’ HPRORTH e 10 BrdPbisiengRGEr red

benzerg ariotiger preﬁerradcmmtmdtmemf &F n:eelCt-bﬂrMaoandréﬁtandA@ are batrHEN,-scadRl tnd and

oo AanE PRane el et etel R AR s AR PRI RS

pyridijgae, ragag .sol 4% tg e alpyfighevhge 4 and 6, A5 is seI ected from CFl 2i NH,
N-al kyl 0,A7 and A* are selected fromC and N, ‘A8 and A9 are' selected
fromCH N, . NH, N-(CH2)d R7 and S and . Al0 is seIectedfrom--CH:CH-

| '. CH, _Nlr(tj'_ﬂéne"\élfc{rgd?dedt Bid enﬂl‘t@sé{@t@é@ﬁonﬁcmz. m—mn-aakﬁnddm A7Sar$le4t1éet'ead from -
H F, CF3, alkyl groups OH, 0 al kyl groups S—a kyl groups, g
gr oupsselentechForr&apd AN Npig selaated fegm CmdNNIET NV%@)FﬁI—@&Eﬁ nd .

NCal kyj- ):,saggig%e@gut ¥ d,s‘,Dﬁp,al L, gfoup'ﬂ?—(g fepbkasy 5, wﬁm(@tskwlz)&sm and -

~optional 'y su eny abl e optional substttuents for_‘
the ptRnigl sefeaehFomnHR?, cnmalkm gFourg, O I'BrO athiyB groupsk Htal s, O-agvky| '

Oy o bro L A B BHGH 8hu MR Qi BN eI, NeRRL D G i T lang nee.

The ﬁh@ﬂylky@r@@ﬁHaaﬁ@f&Hfale CON(Rkgl:, s@bfhas‘dlb@tttoﬂa’éhtsslbﬁﬁil H ARgE the

- same of 09;54 f %u'fatgtgle optional substituents for the pheny! groups in R" include F, C}, Br, CFS, B

| '. ~alkyl groups O-alkyl groups, amino groups such as NHz, NH-alkyl and N(alkyl)z, NH- acyl "
N(alkyl)-acyl, COH, COs-alkyl, CONH,, CONH-alkyl, CON(aIkyl)z,.CN and NOZ._ The

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

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 acttwty is only obtained when Atis N and A° | is CH. When A" s not ~CH=CH- then the-
ring is a ﬁve—membered- ring. In this case one, and only one of the atoms in the ring _'
must be S or altri_gonal nitrogen. In this context, a “trigonal nitrogen is a nitrogen atom
g iinked covalently to three different atoms. - Two of these atoms are the lmmediate
o 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
| not —~CH=CH~ then one (and only one) of A7, A%, A%, A" and A" must be S or a trigonal

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

~restrictions.
1) fA"is not -CH= CH— then one of AB A®and A'is NH N- (CHz)d—-R orS or one of _

AandA“tsN o S ST



The ring constituted by A7, A8, A9 A and A" i's aromati di ngly
-~ the groups nust satisfy certal n ' requirements. Wien Al ?jsFe-%w

is a six ring. As such, it can only conprise atoms of the type
-C(.R) = an%%lgqf—ience A7 and Al nust both be C and A8 aRETABRIEY3phe

either. CHor N.. W have found that suitable activity is only: obtai ned
when A8 is N and A9 is CH Wen A is not -CH=CH then the ring is a

- fiva-mgpber d. r gase .gne y, of _the atoms in the -
ring @2@%%&1 PG ‘d‘{}%‘u & ﬁl‘sfbg@ﬁy%ﬁﬁﬁms(cﬁ%ﬁf t’réa "trigonal -
_rll_ltro?@y't' hlpgaa]dmtt h@em?bmrg;muum@dd ts@cveauently to three di Iferent atoms
Wo 0 ese at ar he i i ate | QAT i gen.atomin
- the fi - meYRYBEE ‘Prr@ maycbe Nifens & Ay, ﬁ a&%g\eHS%%ﬁ@gﬁ)g %bPher atom
l.inked to the five- rrenbered r|ng Thus it follows that, when A" is not. . -
-CH=CH then one (and onl ne) of A7, A Al d gt. S or _a, ,
trigondl @ PREf§BeRMbpEmEs 't‘ﬁe'ss@"’ectlf‘cﬁ?o éfeﬁ@g elggb ‘ﬁdt"a"% AT PG =
subj eI eng gsR?f Ol h QWi leeﬁértréd embeaﬁner&)Aﬂ s M drNI(OH,),~RH7CHs N A6 one -
of A8, A0 is NH; d--R7 or S or one of .A7 and All is N.-9

: Februar»"y Lﬁ(@ﬁ WO 03/ 016316 PCT/ GBOZ/ 43593 2) Not nore than one of A6, A9
~and 'A19 may be NH, N-(CH2)d-R7 or S.- 3) A7 and Al I nay not both -

si nul taneously be. N, . 4) Neither A7 nor Al may be N e14of15A8 é—}g and
A30 is !Neenw@éqzmulap BHans7, At %ﬂqo'f’\efaé? use'ecteﬁiu‘aa"ﬂ r‘Neﬁ't‘d CA@‘ MM 3 Ainot her.
pref d

preferr, ‘?ngi%q f%RIhIH r@&ﬂz CﬁN) d__%chr(@szaq theé- atérﬂsAl %oﬁ&cﬁﬁewneér%éﬁ@

enbodi ment I n general - .
“for nul diseSnemiersq i and soAthBreyneust diec ot dand @ﬁM\P%ﬁtdS ©rdfigonl SMr9Ees- and

A6 - ap l OfR M, A 1B 1161 a2 1% i8'stB th@‘ Siolind REFRELONE " oy
constitu n%E tﬁ&g&gd&{ &HA\‘ A ve Ame’n'% %md§ &IS ﬁggé her £ rgrgtust be one and R
only or'te) S)rmf oft/-k"i‘,g@ﬁahdm’t isdgéN—CH; or S or one of A and A is N. _ :

" 2)  Not more than one of A, A" and A is NH, N—CH3 or S -
3) A2 and A™ may not both smultaneously be N.- '

‘4)  Ifoneof A“‘ A¥ and A™ is NH, N—CH3 or S then A12 and A“3 are both c

As used hereln the term a!kyl” is intended to desu;nate 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 blcyclo[3'1 O]hexyt

. The term “alkenyl" denotes a Iower alkenyl group, re a mono—unsaturated hydrocarbon T
_-group of between two and six carbon atoms mcludmg hnear branched and cyclic aikeny! :
_groups.. Examples of alkenyl" include, but are not fimited to Cz'- vmyl 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 WhiCh mcludes a carbon-carbon triple bond, o
including linear, branched and cyclic atkynyl groups. Examples of "alkynyi" inc[ude but_ _

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

ering ..



.. Hence the sel ection of A 2, A13 A' 4, Al5 and Al6 is SUEP%%E’E';{Q& ,
~ following restrictions. 1) One of: A‘4 "A35 and Al6 is N 'S or .one
of Al12 and A13 is N. 2) Not nore than one of Al4, Al5 and A15 is NH, N-CH3:
or S.. 3) wa@s/emssisA13 may not both sinul taneously be ‘N. 4) Pcf/oeeetosAld,
Al5 and A16 is NH, N-CH3 or S then. Al2 and Al3 are both C As used here| n,
“the term"alkyl" is intended to designate |ower al kyl groups, i.e. _

saturated hydrocarbon groups of .between one and six carbon atons, -
i ncl udiThe temh dweroxyalis erptes ad atikytaroep Asidafingd ghpve !ﬂ%%%%ordmreaww no
i ncl udghe RHrogét gto'ﬂ%t alje' x%‘gta%gd tbg hygroxyl gﬁiulﬁﬁl oH)C2 !r?%@ﬁ(érai Gt moks e

I sopropyl, cyclo rop , Sec- utyI iso tent - butyl

cycl ob@bg hydioygi Eb’ﬂtd@WI h%teﬁ?¢h6dnfétW| RYEF BT eHPPD aten W'%mﬁéﬁthyﬁmxﬁ@ﬂpent yl, f "

cyel opg gbé' e{Gytinoich ORI SXR PB0BY ] U are noPmievl piclenyt
. bicycl ThHe t denotes a | ower al ken roup, i.e
‘. a monoltAcH lurhh)ééowﬂwbé@ﬁt%ﬂmﬁto?: VAPXYR IO Hah o 2oy eVt oms.

1L R GRS | SRR ey, D phon

"aI kenyl ™ 1 ncl ude,” but "are S
- nmethyl wctmexm propenyl, C4 - but-3-enyl, but-2- enyI et hallyl. . The term
- "al kynyl denotes a Iovver al kynyl group, i.e. an unsaturated hydrocarbon
group . of between two and six carbon atoms which -includes a

car bonThartBon ° ‘eeyprendien @ groupdR-GdrRY Whereak, leHaﬁc&taétfa@ﬁldorcymat@atﬂdkynw
groups Pyﬁﬁéémbﬁ%&éty'@hwaé\?ed &?EW&THE% S FidyPbe thieﬁyltﬁgué O Exefples -

. ethyny - propa 1- propyn t erm " hydroxyal enot es an

al kyl  gF ey a@t@éfmﬁtéde,ab@t/@re rmow{miﬁedotce formpprasetyl, plvaieylhﬁa@n@@éra

are regca 1.by . hydr oxyl groups (OH). in general, not more than one. o
hydr oxy up Wwill be attached to any particul ar carbon atomvmthl nthe

hydr oxal kyI group: 'Exanples. of hydroxyal kyl groups include, but ar_e not a
|imtegy, é%ﬂ‘gﬁb@ﬁ% 'Eg%{}&g to@ﬁ%gﬁerg%nw&foﬂxgﬁﬁé'ﬁy &%% 95% 'nitrogen :

- 2-hydroxyet roxyet h B
4- hydr ateyn- ancé)@ﬁtay¢ ceppief @m@qu;al}s watwmt Qﬁywdé@@&%ftc. .

acid, sulphuric acid, phosphoric acid, acetac acid, tnﬂuoroacetlc ac:|d benzoxc acid, maleic
-acid, citric aCId, fumaric acid, methanesuiphon:c acid and the like. " The compounds of
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

o The com"pounde according te the present invention may have one or more stereagenic
.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 andk

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_rtictﬂarly preferred embodiment is a urea according to general _formu_ia 8.



The term "acyl" denotes a group R-C(=0, where Ris H, ﬂ}% or
unsaturated. hydrocarbon noiety of up to seven carbon’ atons or
t.hi enyl q&@p ‘Eﬁ?nples of, -acyl groups include, but. are not .limted to.
f.ornyl, 9?1 valoyl benzoyl'and ni coti noyl.. The conpBUR&BOAEHHF di ng -
to the present invention generally contain a. basrc nrtrogen atom and SO
~are capable of formng addition-salts with erotic acids such as

hydrochl oric acid, sul phu {c acid, phosphoric acid, acetic acid, -
trifluoroacetic acid, benZgic acid, malefic .acid, citric acid, funmaric.
acid, nethanesuiphonic agld a o-the‘Like The conpounds of the present

i nvention may al so cont @h ay’ nic'grOup Lhs a carboxyllc aci d group
at "R7. or R8jTheSe'C0npoundS- ist s ingmer. $BLF§ (zmntterlons) or as

. salts such. as - .sodium pot ass : P qlcruntor_ - :

- tetra- alkylannpnruntsalts To the extent t hat stith salts are
pharmaceut i cal | y -accept abl e, tﬁ€9 are i n€@ uded within the scope of - the :
present -invention. The conpounds: accordlng to the present |nvent|on my .
have one or pore stereogenic centres 8("asymetric carbon. atons”) and so

£ pyridyl or

v

r

may exly Gbheraplohtialk §, FONRS hey| e, Seone a%fndtmé‘fe%rse;ﬁegtmérgc()r dédon incl _ude_s;f

~all epiners, enanti omers and di ast er eoners of conpounds Ing. 'to-
general- formula 1,' including -single isoners, nmixtures and racemates:

Par t i cwigae loyefoFred &Y 4 Q%a%&@%rﬁ&ﬁtﬁed@rél%r%&lﬁg present invention are those -

conmpounds that conbine 'two or.nmore of the preferred features described _
. above.- One such particul al y preferred enbodiment.is a-urea according to .
general ‘formula 8. 9 February 2006 V\(c) 03/016316 PET/ GBO2/ 03593 .1.n"

~.general -formula 8, RIA & RE -ad. G aRand b are. as. pr evi oustyé
. defined. Nbre preferred I's a accqqdr ng \ﬁneral forrrula 9. Gl
' . : r'N\Tr,N ST : :

Rgﬂt .0 '

e

In geheral formula 9, R™, R* and G' are as previously deﬁned.‘- T

Ahother particularly preferred embodiment is a ,comp'ou'nd according to general fp_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 /-‘t6 is. NH A and
A" are both C, A° is N(CHa)R' and A% s N. o

(CHZ)d-R

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

—

10



9.1n general for nula 9, RA R4 and G ‘are as previ ouslg E A"not‘her'*
0 gen - -

"partlcularly preferred . enbodi ment is a conpound accordi hg -
formula 10, which corresponds to a -conpound according to general. formula I~

eral

in whi chW@O3/01§31e§ group according to general formula 6 WREBGRI2N8593A and
A16 are all CH A6 is .NH A and All are both C A8 is N(CH2)dR " and A9

~is N

n general formula 10, Rl, R 2d R3, R4, R, A3, X, a, b and d are as

previ oug h'}fasﬂ%rfe dé?-F‘e%nﬁrﬁbJ:o‘?&%EHﬁé% c%@rﬁ:%u\é‘@a@%ér%@%%eﬁ% FRRDBPI3 A nost

preferre

I's a conpound according to general formila 11. (CH2)d

"R HNNIn general formla 1 HRIAR' R4, R7, A3 and d are as preV| ously -

‘defi ned. 1.ndi vi dual preferred C\oﬁ‘p‘j‘ounds Wt h| n the invention include:
- 5-(4-(4- cycl opr opyl.nmet hyl pigper
" nmet hyl benzoyl ) - 1-met hyl - 4N
. 5-(4-(4-benzyl pi perazi p

@Fﬂe -1 -ca rbonyl am nonet hyl ) - 3- S
Qi hy| ropyrazolo[S 4-b][1, 5]benzod|azep1ne o

- | =car bonyl am nonet hyl/) - 3\\rret hy benzoyl)-1- met hyl - 4 1 0-

- di hydropyrazol o[ 5, 4- b]
- 5-(4-(4-(3-hydroxybenzyl’) pi pé
~ car bonyi ani nomet hyl ) - 3- met hyflhen
'0-di-hydr opyrazol o[ 5, 4- b] [ 5] ba
- 5-(4-(4-(3- hydroxynethylbenzyl)
- -1-carbonyl am nomet hyl ) - 3- met hyl b
- 10- di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzpd

odi azepi ne, _
razine-1- D 4
S I)-I rrethyl ;R

4;'
|azep| B

. 1- et hyl - 5- ( 3- methyl -4-(4-(4- p| coRyI)pl peraf-il ne |

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

| _car bonyI am nonet hyl )benzoyl )-4;.10- '11

In generai formula 11 R”‘ R“ R’, A% and d are as pre\nously def' ned.

-~ 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,

[

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



di-hydr opyrazol o[ 5, 4-b] [ 1,5] benzodi azepi ne; - S , -
- 5-(4-(4-(2-hydroxyet hyI)p| perazi ne- | o 9February2006

- -car bonyl‘ggl B@i‘gyl) 3-net hyl benzoyl) 1- net hyI _

4,10- di hy 83 I o[ 5, 4-b] [ 1, 5] benzodi azepi ne - Al 9 Februaﬁyfemwer»w
03/ 016316 PCT/ GB02/ 03593 _
-1- rrethyl 5- (3-net hyl . -4-(4-(3- (rrethylthl o)propyl)p| pera2| ne -1

b 0[5, 4 -b][1,
E?Leﬁ%dﬂs Bg‘ﬁ% ﬁ%gﬁﬁ]@?é Q‘Tf%'é‘?tt?‘f?g Sggégf‘gztohe- -l - C!’;II[‘ bonyl am norret hyI -
) - 3- metcaybidnglamdydhethyhiseizbyl)-4, 10-dinydropyrazolo[5,4-b]{1, 5]benzod|azepme : .

- 4,10-di. hydropyrazol o[ 5, 4-b] [ I, 5] benzodi azepi ne,- and
' 5--(4-(4-(2- hydroxyethyl)plpera2|ne 1- car bonyl am:nonet hyl .

' ) 3- mWL@qQWh@@%Y‘WﬁWme-1 carbony[aminomethy!)-B—methytbenzoKl) 1-methyl- .
‘4, 10- di h‘éﬁ R&i\{r azol o%#% ﬁ % ridof.2 bl [1,.4] di azepi ne e conpounds of .
the pr és SHINYGIRGYRER 4 eﬁ'?% Erat L] andard chemical manipulations. - "

I n general, conpounds according to general formula | can considered to. =~ . -

consi s f thr ent arts onent C. cofresponding to G be

Compon - (AR ES TR AL By herro B IR G s Y G Mo ggtMEnt Co.

correspmmdd:hmrbpyreiaolo[@ab}p@aaqg 3Iq§]t1e4]gmeb@el nt-er nedi at es corresponding to:

t hese conponents are prepared and then assenbled to gi ve-the final product-,-

- These three conponents are: (i) for C, a secondary amine GlL .9 Febr uary
2006 V\D 03/016316 (ii) for C2, a substi tut ed ben20| c aC| d

The compounds of the present :nventlon can be prepared by - standard chemlcat ‘
- manlpulatlons in general compounds accordlng to general formuia 1 can be '; 1”} ‘
consu:!ered to consist of three component parts: ~ - 7T '
. Component C' corresponding to G’ | o |
Component c? correspondlng o the substituted benzoyt umt

Component c? correspondmg to the saturated heterocycte o

.. ComponentC1_ 7 3 L
- , Component_C3 L

l’ (C Hz)

: ‘('_:ompon-ei_ﬂ:C2 _"_R 0 : R

' ,tntermediates 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



- RL for C3, a nonosubstituted saturated (CH 2L heterocyc%ﬁ_.elﬁl 26\6&?4
HA PCT/-GB02/ 03593 It will be recognised that the substi UERTHERZO) ¢ ac

~that serves . for C2 has two functional . groups, one of which will.need
" tenpor ar YWQPBHIEHS on during the assenbly of-the final conpBEEHEEB2/PRE3

| - .carboxylic acid group wll. usual I'y be proet

principles of functional group protection-are well known'in the art and .
are described in, for exanple, J.F.W MOrie , "Protective Goups in

- Organic Chemistry", Plenum Press, 1973; T.W-Greene and ‘P.G'M Wits;

"~ "Protective Groups in Organic Synthesis", 2'QHedilti on, John W1 ey, 1991;
“.and P.J. Kociepski,.- "Protecting groups", Geotg |emp{2VerIag, 1994. The -

- @h ester, - .such as the -
- nmet hyl (u)benfp}'IC msm@tltm‘@vbwmﬁs&m The pri. mary ¢ of the benzoic acid |
(when X1 NH) will usua'ly be protected as-a carbagte~d vz i-ve .such as

- the-tert-butyl carbamate (BOC derivative), ‘the benzyl carbarnate (CBZ or

“-more-sinply Z Z derivati ve) or the.9-fl uorenyl met h)R car bamat e (Frmc

-derivative). V\hen X1 0 the resulting al cohol function will usual Iy be

pr ot ecti@y afor &, aawepsustivtesatiratedt at e, or (CiRdper such as a -
‘met-hoxynet hMétemtcg&;éahydropyranyl or. trialk 5|IML_ her.. Qher: functlonal
groups.. require protection. . For exaﬁ%{‘g \mt%?e group G may i ncl ude

" .one.of nore primary or secondary am no group ®%ch may need pr ot ection.
In the followi ng general. descri ption of the synthetic rret hodol ogy it wl |

" be assuned that such protection is.-used when necessar Preparati on of

secondéirWlH@mrﬁ@ghmed®atAh§/sﬂJbatﬁl§e@bﬁmlﬁyagmth@§eé‘@5rf@fs oh%ﬁ UBCHINRERS are

vel | known,s Map cifa\mcﬁ "\nﬁli”ﬁ oy terﬁ?% Grotedith %uﬁ#?%hé‘é@sé}ﬁﬁl rEfYthQ@Frﬁl epared -

accor di"ng o publi shed net Rods 0 sI npl e I cation o such nethods
X Sorre papmpounér I%mamm!esrgf fiogtiona egrcpq:@ p@:decgignoq,ge 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-ﬂuoreny!metﬁyl carbamate (Fmoc derivative). '\Nhen X'=0 the_ resulting alcohol‘
: function will usually be protected as an ester such asan‘ acetate, or an ether such: as a
methoxymethyl, tetrahydropyranyl 'o_r_trialkyisilyi;ether. ; 'Othler functional groups may
‘require protection. . For example; the group G’ may include one or more primary or
secondary amino groups which may need protecﬁoh. 7 Io 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\/R

R™—NH, + C—R® —— N

13



. comer ci EMQ‘}P

WO 03/016316 (Th| s nethod is only appl rcabl e in cases \Aggre fur,ﬁgogg ’
al kyl ati on can be avoided.) NH2 Secondaryani nes corresp6REVAY C V\/nere
011 is . 9roup, according to general fornulae 3 - 7 are generally not = =
9163/4i | abl e. They can be prepared accor di ngP@BGpIsEshed .
met hods, . or by obvious nodifications . of - such ‘met hods- Particularly ==
useful nethods are described in: Aranapakam et. al, Bioorg. Md. Chem

Lett. 1993, isC Rar ico et
al., Far rracgm gﬁ'c? t &gép@%?}e @gg&& @“5% flLoJ éfhr al%ﬁaﬂ%?é% b%é\gmd%em 23_7

1980, 878; Chakr abart| et al., J. Med.  Chem .23, 1980, 884; Chakrabarti et -
aL, J 989, 2573 Chimrri et ‘aL, ‘Heterocycl es 36, 1993 -
601; Gungm&egng eaqm'“a OM Med. Chem 39, 1996, 3539; Kl under -et al., J. -

Med. .Chem 35, 1992, 1887 Li.egeoi
O agbeniro et aL, J.- Het. Chem 1
b Reductive @i nghi on NH2 ( €
reduction 0 (where2R2CH2 co

et al., J. Med. em 37, 1994 519
1982, 1501 W i gh et aL, J. Med. Chem
RaCHRb c%rres nds tp R6) c) Ani-de - A
Spynds to RS) THe~sta gni de can itself -
be prepar ed using wel |l known. neth G 'Ra WO 03 1631GRDCT/ GB02/ 03593 23,-
1980, 462; Yamanoto -at-al., Tet. L tt 24, 1983, 11; ‘and Internatlonal
pat ent appl j.cati ubli cati er W)99/ 06403. i Prepar ation. of

A 5?@“5?&3@8?0%9" ofkgoer V0o | |

' substl tut ed

c) Amide reduction L - o 7 L | : ' ‘,
/U\ LlAlH R~ g

: '(where RaCHz corresponds io Rs)

- The startmg am:de can itself be prepared usmg we!l known methods

. : a. . s A : ‘ .
: clI- _ -,R Do | R5\ )_'\ ——— +
B H R>-OH
R—NH,
Seoondéry amines corresoonding to C! where G" is. a-group. aceording to general - ) :

; 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. SCI 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.

-



. Substi tut ed ben20| c aci ds correspondl ng to C2 ar e not gegﬁgse%l“lfé}/%%éﬁ?gﬁspf

commerce; but -they can be prepared using .published methd )
~variations of such methods.  The main challenge is generally _
. the. el absvaviemsssf the - CH2XLH. functionality - at the 4 poicdricseodone =
useful. transformations are |isted below.  .a) Brom nation/Substitution b) .
~Sandneyer reaction/reduction MO R3. -MeO HNO2 o the literature. Useful

transform n¢) ude the foll i.n _heter cles .
~cor resp%’hdf%g gb %mW?IE&LﬁIa 1%39 hﬁqbrg‘f Jg?eager"gf 3 IgfeEnatiog gatSFt
corrrrerC@phaitimr plsticatisicyahss \Wwanole4ps.epar ed accord| ng to the methods-
described.in (ill} Preparation of het er ocycl e derivative for C3.15 9

February 2006 WD.03/016316 a) Al kylation or reductive aI kyI ation RACHZCI |
or PG Nii) PMpardBon .of BGdMtutedbbnifs acid for C? - o

' Substttuted benzoic acids correspondlng to C2 are not generally items of commerce, but .

~ they can be prepared using published methods or obvious variations of such methods .
h The main challenge is generaily the eiaboratlon of the —CH2X1H functlonatity at the 4- -
' posmon ‘Some useful transformations are i:sted below. |
a) Brominat:onlSubstltutlon

MeO  RY

- b) Sandrhéye_r ‘réactiqnlredu‘ctioh o

MeO R

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

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

h the llterature Usefu[ transformatlons include the followmg

15



RACHO / b NaBH3CN (V\/nere PGis a protecting group and R4)> b)
Acylation ~( la PG,N, NHPG-N, NCR, Ob 2. LiAIH4 c%i @&?Wc%g’?/osws

N, ‘PG -N,. ( )b LiAlH4 Wth the three conponents, . swtably_protected i f
necessar yYOIWOMEHE, the assenbly of the final corrpo-und r eqairGm2lob®3s
formatlon of two bonds: between C and C2, and between C2: ‘and C3.. These -
bond-form ng steps. may be taken in either order. Thus, the follow ng
sequences can be proposed: CC + C2 -+ C C2 C CC3.- Cz+ C3 - ¢c2C3 -- C C2C3 .

- () 1 For na)|mmylgﬁ0|{‘br]@au&9g@m¥mon bond . between C- and C2 is a sinple '
-am de bend.. The chem stry for "maki ng such bonds-.from a carboxylic acid.
and a secondary amne-'is WeACHJaH in the art of organic synthesis,

“and -particul arl the fi e&.rd of pept i de Qhe5| s. The carboxylic aci d .
may be. convert#?n?\@ia more” _reactive spe suq:h‘\ as.an acid chlori de -
(using, for BaRph alyl chloride orp(ght L chJ/orlde) or -a.. mxed- _
anhydri de'(usi ng i'S®butyl BACHICf or mat e)° }élsn S reactive species.is then -
added to the secondary am hIeBi-IngJ suitabl e soI vent, generally an- aprot [ c '
sol vent such as di chl oromet hane or di net hyl f or mam de i n the i6 9
February zodwhere PG rsaprotectrng group and RACHZ is R%: o ‘

| b) Acylationlreduction B

—Q -.1.nAcocr ) /_(Q

T S R
peth NH T pet N N
o O 2 1A, ()b IR SR
¢) ‘Reduction _ S
PG—N o — . /“Q L
N, uam, \ ()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 . '

c1 + c2 - c‘c2 > c*c:zc:'l |
02 +C0 s crct - c‘czc3

() 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 organlc 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 mrxed anhydride (using |sobutyl chloroformate)

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

‘ generaliy ‘an aprotic solvent such as drchiorometh_ane.or dtmethylformamide, in the
| 16 PR



- to conti.nue, I rect

WD 03/-016316 PCT/ GB02/ 03593 -presence of a. base such as, té g&@ égﬁm@e or

4- dlnethylantnopyrldlne and the reaction is allowed to proce ,

t enper at ur e bet ween -20C -and the boiling point of the solvent- The choice

- of tenpeM@a¥@i63ked the time allowed for the reaction wil | peemsudosnst he

‘reactivity of the two conponents. Alternatively, t he carboxylic acid and

the secondary amne may be mixed in a suitable solvent as above, :

optionally’in the presence of a base, and a condensing agent added

~ Sui tabl e condensing agents include carbodiinides, such as
d|cycIohexyIcarbodI|n1de (DCC) and N-ethyl-N. - dlntethyl

am noprRspsATEEr% Gdvashisyeh ap tmthyiamie agedimeshylaminepyridies, lmnéheée%en ismi de),

phosph I :

P2 Pae o SRR S EeARel AR R A skl B Befigg goint of the sobent.

(benzotTheazmquﬂf/ItelXiwmture etnd ther tiokei allomeghios phomeem\oheuﬂfdamendmﬁphat e.

__( PyBCP(()rE% vfr\?gf@rr (tvrtrBtcBh‘rB)Shélﬂ]s' di no- phosphoni um hexaf | uorophosphat e

(PyBr ureas such as O (benzotriazol--1-yl)
__N , N -tetranet hyl uroni um hexaf | uor ophosphat e (HBTU) The bond bet ween. .
Cc2 and c r e first
step i nq%hﬁa??lgly a{ebgén%% h%\t%{&?%&gd.' § ngg]r?g a?%% rglwﬁ%acfk egh I%}Sl’tﬁé’;ﬁ%cycl e

deri vatsolvent a5 ehoysh epiemailydn tize ptessgemef ecpaseaale:ha ®ndensiiyg tgerddddednet hyl

- chi or of, e r t a

el Bt e AT GUERANAR, 8,01 ORI LINRE
.used. TR&QY) ne@t Neethpltd- cﬁmettutamrmpmhylearbo@pmds (EDShadlsy WSCDi v waed The

~ al cohol o(tﬁgi]e g}bddful'nﬂﬁ}) I%hésgot{ohw He%%cgﬂge"ds%d tage @ﬁ%th |-1 ﬁo }lOWEd

e car e Oor urea. an alterna :
. when- XrIS(dlmthst!ﬁelnpmtospl\mnmmt dexafiticroghasapatse (Baﬁted(beyzmtnezmeedwbn of C2.

vu'tht al n ‘fﬁ&@i of the'
synt hesi '?’ @Sﬁsﬁa?ﬁg‘\rﬁ' o?é%ga%phg%d%%teﬂ: onpoundés;‘ accor ﬂ-o%ﬁ:% '
pr esentahpsm@mtumr!neaafhlmtoephata (RyFeof arﬂhcta!uneﬁalsuch 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 lntermedlate formed in’ this step is 3
~ usually not isolated.  The alcohol (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 pharmaceutlcal formulatlon that
includes a compound as descnbed above as an active ingredient. A third aspect of the
- present :nventlon is the use of a compound accordtng to the first aspect in the

‘ manufacture of such acomposttlon L e e

..17 .



therapy. , Wen so used, they will generally be formnulat d in an_
appropri ate manner. Thus a second aspect. of the preseng ﬁ%’i‘ﬁf@% is a
“phar maceutical formulation that includes a conpound as descri bed above as

~an active"PAYPeH%nt. A third aspect of the present invenPEUGBIHOIHE use

of a conpound according to the first. aspect in the nmanufacture of such a -
- conposition. 9 February 2006 . WD 03/016316 PCT/ GBO. 2/ 03593 The conposition
~according to the present. i nvent i on may be presented in ;any formthat is
known in the art. For exanple, the fornulation may be presented as a -

t abl et TreARMHdSIon RRWSIIng t8QQ@BFésTeﬁvaerﬁfoﬂ6¥ﬁh¥]§Q _Pr@ee?l'ﬂed?fn SYFBRAMAN OF in
~a nore conplex formsuch’as an adhesive patc formul ation wll

gener alknpwn e thegatonEoexample e deridation melﬁé?ﬁ prgseriied g8t ebleb rapsvlg..

. agents, oWdeﬂlslag?@aem %reé“‘n Sé)cﬁut%%rﬁrssusﬁé’rlla(&f‘to?un RY @SR Mahbrées@mf La@groad ng
agents and the re the fornulation is presented as a tablet or .

capsul anahesys @ajsihe ntT§‘erfﬁ5mUlé'f]!ﬁﬂ wmeqn?ra"mw&e 8RR Ob FNAFB CXCIRIGEIF §UEMH

control,at | s Ul | yrrer
Cont T Olacldiefi€ 113, GhelBARhY YoniS RACHASants K, ereéaratmgﬁqfavenp@ |

coat i n@geRrisosnd Hie Bie. " ve@ﬁ? dhe dermuiRiion isrrpepnisd tafed rtélPlég% Céi%’SLtlfhéhe active:
agent ihcihlgts rﬁéprespﬁ&atwnn@dfgme b BioFLhSERE tb BobthS thet@shidESthe Hifve

~ formul ati on may i nc one or nore additional pharmacol ogically -
acti ve sppeies eich psgr @?%@Bwftaq@‘?mﬁhﬂ?ﬁhtsl ippPlviig)ah devs Phobu ek bigdal 19udishl

~active ag G 51 S0kl Hicobifg (BAAGESan & ?erW@&%Hé")'d?&?éﬂﬁé%n%%é'o?%thé

use of .suc nposi t'i ons, ence t he conpounds of the-invention, in . .

hunan a@ﬂveaaeemsnn theasterpgch aﬁfoalmhfédsleare lftﬁhéa'fltﬁ?’é?ﬂe% nvbeegliaisenase of
t he conRESibLARSHRNGH %P@%Hﬂﬂénal-r 2R ERQYIBAIR, ch,twet%ﬁcié"sesqj%fe'ré%‘?'ﬂﬁé on ar%

potent and sel ective oxytocin receptor ag onlsts so the conp05|t|ons
are usdéemulatinineudesaen Wﬁta@tioﬁéhﬁﬂﬂt@@%mﬁor whi ch™ i nadequat e ,
oxytocin-1ike activity is inplicated in the pat hophy5| ol ogy." Such

' condltlons i nclude, but are. not .limted- _
‘ . 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 oonchhons 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 osteoporosrs benign

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

ey, . .
[JRE
Nl ‘ .

. 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. composmons of the present lnventlon 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 reotal mtravag:nai nasal, pulmonary or '
transdermai routes Alternatlvely, they may be given by injection, 1ncluding intravenous,

3 _subcutaneous and lntramuscular |nJeotlon The amount grven will be determmed by the’

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

18



to: sexual dlsorders such as nale erectile dysfunctlon jIF_fatgulaté)&%ir
di sorders and femal e sexual dysfunction, cancer of the § east,
. ovary and bones, osteoporosis, benign prostatic hyperplasia, post- partum
- bl eedi.ngwasdiigspr essi on. . The conpositions may al so bepusasboresioaduce
|.abour or delivery of the placenta, to decrease arterial blood pressure,

to decrease exaggerated responses to stress and to increase-the nociceptive
‘threshold. In a preferred enbodinent, the conposition is-used to treat male .

 or fendpes wilkepmprisgyhetuer P.Amg aned! GRSineg. prrefeeatibbytweea dma andRedeceli on.
| \r/r%a;n uaaﬂfea&rﬁétﬁfnapeghbeo@%%y%e bien droReRld b@cfé%no‘?:fortrgged%é£§e%tieﬂvem ion

adm ni st er y any "appfopri.ate route that 1s known-in the art
For .- egiApirepeatedy, inangy bsegiermatriieguler énengist péctoasmpnce Gkiealor thf%rﬂm%ual

' : tal d I t
LTl o, anagale AUk ERa By dsnpecer ¥ out e

: y 1 njection, |nclud|ng |ntravenous
‘'subcut aneous and intranuscul ar ‘i njection. The amount given wi Il

deter i |

oor opr Dbty Bosfiér Bl NS I BRI ) RS %%@ﬁtts‘“%a%tm

PCT/ GBdep@3B38. dboe this meticashpir acyemb@rtameﬁw)aqﬂwegam moeem@ly iptredusedbl y

- bet wee na.
ot ngt o2 TReR O EROEradlle, At eaBe 4 tpol i S SRR BBl BT

~ regul aand thefaraivigtiop s lgiven ethee s.a Wir den.oso tahﬁeé'om'! rae@erwéttuftom whichoitedemand,
caccordipng.to the conditiog ! Jmegaegeé . ‘For long-termt reat ment an = - -

al terna |ve 0 repeated dosin e adm nistration''. of a .depot

~ dose. For this method of adnministration the active agent is. generally

intr Od?'ﬁ& ore]lg'ofn | ae&?&)ﬁgﬁf @ffum&étdﬁgétfﬁ@all #e! ¥ mgs%ﬁés aWﬁBHOéﬁérre; lOf

. lactic- ation.is given either s.c
f.m sotemietddo ﬂomqvnatrateobe appltcahrm vﬁthe hn\telﬂéon hut naido h@é the $09peéher§§bd as-
the polyner degrades

EXAMPLES

 The foilowmg 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-hydroxybenzotr|azole
“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 otherw:se indic; ated
. OVA - ornithine vasotocin analogue

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

Ph phenyl -
Pn pentyl o

Pr _ p’ropylr
' 19



The foregor ng descri ptr on is further i ustrated in the ée_lel)% 0%xarrpl es,.
which are. intended to denonstrate the .application of the |nv i on but
not ‘to limt the scope thereof. EXAMPLES The fol | owi ng abbr evi at| ons. have
been used?O8FOK42Y1 - al kyl residues may -be further denot eBCHEBN2/03563 nal , - -
i.e. unbranched) i (| so) and t (tertiary) DI EA N, N-di i sopropyl et hyl am ne, :
DVF di met hyl formani de Et ethyl  Et QAc et hyl acetate HOBt . -
1- hydroqq;qbenzot rtét?'aﬁﬁlé fLIﬁIF;TC hi gh pressure |iquid chromatography h . :
hour ('s) M5 mass spectrum NVR nucl ear -magneti.c resonance =
spect r WMSCIANR Wtﬂﬂwm@c@'bﬂémddéﬁl’-aﬂnyl-l\aiﬁ:ﬁﬂnethwemmootdpat)mrbed|rmrdec ated
- OVA ornithine Vﬁ?%%ﬁhﬂ %nal ogue pet. ether petrol eumether boiling in. the
- range 60-80C Ph™phen n pentyl = Pr propyl 19 9 February 2006 w -
03/ 016316 PCT/ GBOZ/ 03593 THE tetrahydroturan .

Examples 1-8 describe the synthesis of intermediates. ,Compou’nds according to.the'""
present invention are described i_rj'_ Examples 10 to 1_34, : | .



/- WBCD wat er - sol ubl e carbodiirnide (N—et hyI N—(3 d| m et hyI ?:nb .
i nopropy[ ) carbodi i ni de hydrochlori-de . Exanples 1-9 desc? r%zgqgm hesi s .
of intermediates. Conpounds according to the present invention are. _ '
" descri be®of3/@%3epl.es 10 to 134.. 9 February 2006 WO 03/01@31ﬁ;£zmke I
. -Benzyl -4, 10-di hyd. ropyr azol o[ 6, 4-b].[ 1, 5] benzodi azepi i ne PCT/ GB02/ 03593
Benzyl hydra2| ne di hydrochloride. (4.29g, 22mml) was added to ' a soluti on'
~of et hykré A1 ﬁt hyl 5-am no-1-benzyl pyrazol e- 4- car boxyl at e'
" (et hoxy et Aif1®ehe) cyanoacetat e (3:38g, 20mml’) and tri et hyl ami ne (6. 15nmL,
44mmol-, 1 %qul-i moelm;&naby;(aéelﬁ[s 4a5]H SJbenrodidzepinsas heated at reflux for
.18h. The sol vent was renpved in vacua and the residue was purified by
f1ash chromat ography on a gel- 21°9 February. 2006 WD 03/016316 . .
PCT/ GB02103593 (el uant 6 t, ether/ 40% et hyl'= acetate) to yield a. pal e -

| _-yeIIowsolld ntlfled ISH—INH}nO'fI eRzyl pyrgz e4carbo_xy|ate
" (4.39, 88% {/ 113::  Ethyl : TN o oet o :
1- benzyl - 5- _[2' -rtPE{ophenvl am no) pyr azol e- 4-x xylale godi hydride (60%-

di spersi 520ny, 13mol) was.added portionwis
- ethyl- 5-aminaok 1- -benzyl pyrazol e- 4- car boxyl - at e (2. 29,
THE (30m ) at DC. The nmixture was all owed teo ™
stirred for 2h then 1-fluoro-2-nitrobenzen
~the resultant deep  purple suspension was s
18h. 1. M KHSO4 was .added 'to. quench the reactjon .
,"rermved |n vacua. The resi due was d| ssol ved NO

~suspensi on of-
I.()) i n-anhydr ous

269, 9nnDI) was added and:
.at roomterrperature for.
nd |t he sol vent was' -

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



. anhydrous , THE sus e
heat ed Sied Y &' fQFI concratratefl | BuEagUeo cHBF TEBd PO ﬁﬂf&dapmrf@s
- f ur t herciprombtonepty b &dieH géﬁﬁmm 25%mar| étheWS"/@éﬁﬁ@ﬂaﬁ!&e} hﬁyx@]dxétblﬂei-was

. heated gt refl uxed for 3h

in ethyl ‘acetate and the sol ution was washed with 0.3M K'g"ﬁgﬁfm . NaHCOB -

eS|due was -

and brine,. . dried over Na2SO4 and concentrated i:n. vacua
purified bé‘tfl ash chronat ography on silica gel (el uant 75% pet . ether/25%
ethyl aceV%f18¢yiel d ethyl 1- ~ PCT/GB02/03593 -

benzyl - 5-(2' - ni trophenyl am no) pyrazol e- 4- car boxyl ate (2 5g, 76% . M5 [I\/H—l] .
366.8 I C: Et hyl 5-(2'=-am inophenyl amino)- 1- benzyl pyr azol e- 4- car boxyl at e :

 Ethyl .1-benzyl -5- (2 -nltrophenyl anino) pyrazol e-4-carboxyl ate (2.5g,
- 6. 8mm|) was. dissolved in ethyl acetate/ethanol (1:1,. 100nm) and -

hydr oge (eltard 66%epet1 68RO athylakylste) 16 gield’d paierydiow. solid fezntified as ethyibs

e o PR S Bl PR g 111 (et v concentrared

5- (2" -am nophenyl-am no) -1 benzyl pyrazole-4-carboxyl ate (1. 59, 869 . .. I\/S
[ MEH] +

- Benzyl gfé?'fé‘yéE‘)FR?d’Fé{b;?HﬁzWFfSPE'an'Bﬂ'T’)QyB%?}%&l TS BEXHAIR 5H) - one A solution ",
of et hyBodibm( Bydrizie (Bugheivfeasivm @) ofl,- SEoWY,| P3rhawon! ﬁaé-a‘d@lébgjoﬂloi\f\nﬁse {cla’50,. :

t reflux for 3

5.2 | t |
Caays.. %ﬁ'?%n%(éﬁ|°'v§mv?®a§wn@%@%%ﬁ?mra%aleiac%(ﬁaxwﬁf@ o SPEIRBped

vmht h t?Truer(eomo Agiove. iarrh@frﬁ;xnlmiﬂe Wlﬁs?aﬂbw&&ih@tmvt@%@urt/éfs fgfht‘?ﬁ e}cridasﬁffﬂliedt w :
cnrona (0] Sl e er e acetat e n-O
Do ol e Do aePenashe id 2o, Srvpdls was 16 rest |

he resultant deep

- pyrazol p\ﬁ@zeélsdsbéﬁszsﬂm bﬁ%zﬁﬁﬂeazﬁﬁbﬂm%ﬁiﬁ)er&ﬂ% for 38AY, 15’?9@-18dy5va[sl\éﬂfﬂeﬂ 891. 1

© 22 1E: dr.opyrazol o nzodj azepi ne Li Al H4
(365ny, 9 *iEfoﬁ%%/ )’e%ézgn é’&gégg polvertoRs @@%ééﬁ L%E%n?ﬁ@rfeéﬂduﬁ wghsaolvedy o- -
~di hydr Ofmé’tﬁﬁ@cé{a& én@]trﬁels&bmﬁﬂwaamaﬁéu witd 0B 1S, sel AURCO2ard bR, I N ””; '.

at 0C. over 10mn. The resultln nsi on was -

xture was cool ed to
enzyl- 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-carboxy!ate (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-tiwcarboxyiate (1. Sg, 86%).

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

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-tlwcarboxylate (‘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 ldentn‘" ed as 1- benzyM 10~d1hydro—
pyrazalo[5, 4—b]{1 5}benzod|azeptn-4(5H)-one (780mg, 2%) _—

MS [M+H}* 2911
| ' ' 22



-OC 35% ammmoni a sol ution (1 n1) was added dropvm se over é?gb % he

. mxture was stirred at roomtenperature for 1h: The.resul ffng

‘was filtered through Celite(r) filter agent and the filtrate was

- ‘concent rWOd§ilgdigacuo to give a -white solid . identified aspPtI/GB02/03593 -
benzyl.- 4,-10-di hydr opyrazol o[ 5, 4-b] [ 1, 5] henzodi azepi ne- (450ng, 60% . ME

[ MtH] + 276 9 9 February 2006 WO 03/016316 Exarrpl e 21l ,

- Met hyl - 4, 10- di hydropy razol o[ 4, 5-.c] pyri dOj 2 b1[| 4] d| azepl ne o

.PCT/ GBO- 2/ 03593 2A: Ethyl - ‘

1- net hiE:-2Be8zylH, 1m-dalﬂrdrppynadqumn@mﬁmbdmwmeboxyI ate Sodi um hydr| de

CoopeliRBy BB hfhloy QRIS BUISLBRELLON 39t B0tp-

g 10mmol JihydropyaioioSei+s][ T, EﬂEentd:ﬁade):ara&(S@ﬂ}onEh e{?&ﬁmg ur%?mmsi)sun rarggydfoms 2h at

ot R R g B FoRM UBplrB S RRR L By SR Bl T e

for.18hen IaNbeiS(McMstoaddﬂdempemﬁ‘Bc hA furteer partibh of Liid, {30engs @ Smrmbl)vvas -

olut e AudEEARF fel R os R Rl e R "B R GoBRA bover

Na 2 SO40°ay) @580 amerdnizasaldtiomn (‘Pml;: uwas atded rdemwiae oways 1 omini dridetihebyixfurasias

oo RS RTS8 of SRl RBban S 0sb ISRl ! 2

(1. 95dilteb 8RNt VA thd/Hilfate ABR cOnSht@tddhr vy @006 4 WY SHRPILERGRE a8Rt- Et hyl -
- 2-(3' -aninos 25 -y d | late A sol ut f.
~ethy b%”*ﬁ@fﬁi?ﬁ%@iﬁ%ﬁﬂo@g ) fbﬁaﬁ%%o@” aé@ﬁi?%@ﬁ? -Z.‘)Za?bﬁxw Z? e“< '1°858, |

Ms [M+HI 2769 o e _-,_ i
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suspension .




6. 7rrrm|) i n"et hanol (100n1) was hydrogenat ed over 10% Pd/g cat al st‘ for 3h.
"The reaction mixture was filtered through Celite(r) fil1PERP At 008nd the =~
“filtrate was concentrated . .in vacuo to give a white. solid identified as .~
et hyl 2- (BOSafGI 2" - -pyri dyI ani no) - 1- net hyl - Pyr azol e- 4- caPﬁWO@Mb%l Sg, N
86% . 2C. 1-Methyl-4,'10-d ihyd ropyrazol of 4,5-c] pyr| do[2,3 b] [1 4]1d -
| azepi n-4(51-1)-one A sol-ution of ethyl .
2-(3" - a@g,ﬂﬁ & 2 pyridyl am no) - 1- net hyl pyrazol e- 4- car boxyl ate (1. 59, : -
5. 75mm |n acetic acid/2-propanol (1: % was heated at reflux for 3
days. Th' etBﬂr‘t;é?ﬂd'WoF’?é‘f%Péfdﬁfﬁnc]P\VEE‘GEJ- %‘l‘?&{" Idigzpafitdue was azeotroped”
with toluene. The residue was purified by recrystaliization from ethanol
and then--flash chrorat ogrgphy*n silica gel (el‘uant 95% chl orof ormf 4%
~methanol /1% acetic acid) tp gi a whlte S I|d lfientlfled as

. . - b]

1- met hyl - 4,N; |hydr c‘g:pyr az _ Nr-’d‘j\dl azepl n- 4(5H) one

(560ny, 43@@ : T

- 1- Met hyl=4, N dr opyr azol biCL,-5- c] pyrl ,
(365ny, l}_g added-portionwise to a suspgnsi o
di hydr opyr azblig[ 4,5- ¢] pyri do[ 2, 3-b] [ 1, 4] di mgEpi n- 4( '%(56(}@, 2. 6ml ) -

in anhydrous THE (30ml) at OC over 10 m-nutés. Th& res i-'ng suspension -

~was heated at reflux .for 18h. The reaction was CFO] ed to 0C and 35%

‘di azepi-ne L1AI'HA
of .1-met hyl -4, 10-

L=

anmoni a. sol uti on (I‘n1) was added dropwi se over 1D nminutes,. then the
S omxture was stirred: roomtenperature. for | h The resultlng suspensmn '
"Wasfllteredthrough Cellte(r) filter agent andt eflltrate was - -

Pyrazoi o‘[4 5-c]
. 25 T Fepruary: 2
t hyl - 3- chl or obenzoate

4]d|azep|ne (410ng
16 Exarrple 3 R

oef"

2A: Ethyl 1 -methyl-2-(3’-nitro-2"-pyridylamino)pyraz'ole-zt-cai'boxylate
* Sodium’ hydride (0% dispersion in oil, 600mg, 15mmol) was added portionwise to a

'suspension of ethyt 5-ammo—1-methyipyrazole-4-carboxylate (1 699, 10mi‘no{)' in - \ .

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

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

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

acetate and the soiutlon was washed W|th 0.3M KHSO4, sat, NaH003 ‘and bnne dried
over Nap$0, and concentrated in vacuo. The residue was _purifi ied by flash -

chromatography on silica gel (e}uant 30% pet. ether/7 O% ethyl acetate) fo. glve ethyl 1- _

methyl-z (3’-n1tro-2’-pyndylam|no)pyrazole~4-carboxylate (1. 959, 67%) :

WS MH] 262.0 e

24



G "3A tert-Butyl 3 .chl or o- 4- et hyI benzoat-e PCT. IGB02/ 0353:313 Thi og(yd?e
chloride (11 nml, 150mmol) was added to a suspension of 3 FﬁB thyI
benzoi c acid (5.12g, 30mml) in toluene (25n") ~and the m xture was heated.

- at refl uwWoes0162ts. The soI vent was renoved in ‘vacuo -and thq:r;ggom;ggg,was
Tazeotroped Wi th toluene three tinmes, then dissolved in anhydrous | THF
(40mL)" and cooled to OC. Lithiumtert- butoxide (2.4g, 30mml ) was added

- and the mxture was stirred-at roomtenperature for - 3 days." \Water (5ml)

" was added and the solvent was renoved in :vacuo. -The residue was dissolved.
in et hyIB:ﬁé:yht@'-ﬁhmmﬁ#m:dyhm)mhﬂdlwmml@-@mmmte ‘'sat.  NaHCO3

. and bri ri ed, over entrated i.n vacug to

© el 1 ow Rgtniliaront iy AT LR £ P Ryt e (4% 70
25 tlerG 7E|H‘tc¥)| :n%thﬁmrql’fBDHﬂWWé’s ﬁ?&@g@@@d@éﬁ1WﬁP@l@&ﬂfé%ﬂwﬁ13§ﬁ (Phe279,

mrol ) an were

2- e tril 394 -
- oy TreaRr S Rt P CaTe Ay SRt AN RS 48 PBoTated
. 23. 8Mip) vacho Q@rdi’@”'a tm{eagch.hqaéﬁtmee7@7&}1yﬁﬂiéa'té\ﬂmalzdpyF@i%moﬁwéﬂynm .

reflux.-for 18h he sol vent was renoved in vacuo and the residue was. .
purifi élyfﬁple?’ﬁﬁmoéh‘ﬁéﬁﬁt%raﬁiﬁiy on silica gel (eluant 95% pet-ether/5%
ethyl acetate) to give a white solid identified as tert-butyl 4-bronom.
et hyl -3-chl orobenzo ate t ert- But

ol oA Too et o Seolord bty (TS b st &8 o0 n ammoni o,
then. - Lerdadishybe Sl SRIEHIM 230G Rino PRRIARNSrbId Gucah mDld.sgas

ath
‘added and the m xture s StITred roo tenperature -for )% The 3ol vent .
was rerfv@Emoh v asatc anid/2-prepredi (dife SAmY) web theetadedt wiflun feri 2days.  Brsher to

1?'4v§ 2 s i ! ehovel oA VdduBart? the Ry s SRBHBREF WK rofichiB! OrpRenzoate
reSIdue was purtf ied by recrystallization from ethanol and then ftash chromatography on o
smca gel (eluant 95% chloroforml_zi% methanol/1% acetlc acid) to give a white solid )
identified as 1-methyl—4,1.0-dihydropyrazbio[4,5_-c]pyrid0[2,_3-b][1 ,4]diazepin-4(5H)-oné :

(560mg, _45%). :

2D 1-Methyl~4 10- dlhydropyrazolo[4 5-c]pyndo{2 3-b][1 4]d|azepme ‘ _
LiAIH4 (365mg, 10mmol) was added portionwise to a suspensron of 1—methyl—410-
| dlhydropyrazolo[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 codled to 0°C a_n_d 35% ammonia so__l_ution (1ml) Wa's"“
3 ~added dropwise over 10 minutes, then the mixture was stirred at rbom 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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HO .026 9 February 2006 WO 03/ 016316 Exanple 4 4- (teg;,q:e;Jrua 2006 - .
But yl oxycar bonyl am nomet hyl ) =3- chl or obenzoi ¢ aci d PCT/ GB02/ 03593 4 4A

Met hyl ‘g{)m - 3-chl orobenzoate To a sol ution of nethyl’ IR
3-chl or o- @ enzoate (5.0g, 27.9 mmol) in carbon tetP‘é'E/ﬁIB@?/D?d&(SOrﬂ)

wer e added N-bronosucci nimide (5.8g, 32.Omol) and 2,2 -azo- bis(2-net hyl
pro pionitrile) (0.442g, 2.70mmol ). The.m xture was heated at reflux for =
18h, t keamplddwed to cool to roomterrperature and concentrated in vacuo.

The -resr h chrorrat ography on silica (eluant pet. . = -

et her --a %‘V\‘\@%h 'ﬁpnooﬁ?tg‘?’!eg'ﬁ'd Z‘F her) to give an oil identified as

met hyl 4- bro&get hyl - 3 chl orobenzoate h.9%6@. 84% . 4B. O
R y A

urated_

4-(tertH car bor¥y hyl ) - 3- chyor o zoi c acid 7

solution of amonia in ehanol 170m ) ‘wag added net hyl t hyl -
3-chl.orobehzoate from aqpl e! 4A (5. 50, 2Z09mol ), The m xfure was stirred .
at room jer ature-ff h and.then ¢ trated_ig vad he residue -
was. tri ed with . | et her. and esultant’ .. stal s were-
filtered ct washe re drethy Toasoluroncdf this

‘s di-car bonat e

(5. 0y, 23.0mmol) - in dioxan (900m ) andsodi um hydroxrdel . 86g, 46.0mol).
-in water (1 OOd). . -The mixture was stirred at roomterrperaturefor 18ha..
and t heh: teotBuiyl Ba:t’réolm-ﬁ-mabutbenza'm aqueous resr due was acidified .wi'th -

oS TRRRIRr B AR Sl Sottlal 1 % elgntah, fRepLaaR e
a whi t ebeygoicchdidiént2d,i hrasl) {digarte- G zmdythe mixture was heated at reflux for . .

] car bO“yér’r‘m ?ﬁ’ergolt)e\!ht)wgs ?élJnB e)ob ﬁ'lnéé)c!u% aahcdl @re(r%s%ge was/gzeotroped with toluene o }
three times, then drssolved ln anhydrous i'THF (40ml) and cooled to 0°C. Lrthrum tert- o
butoxrde (2.4g, 30mmol) was added and the mixture was stirred at room temperature for
3 days. Water (Sml) 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.

‘ NaHCOa and brine, dried over Na2804 and concentrated in vacuo to give a pale yellow‘
gum :dentn‘" ed as tert«butyl 3-chloro—4»—methylbenzoate (5 4q, ?9%)

313 tert—ButyI 4-bromomethyl-3-chlorobenzoate - . : : .
N-Bromosuccrnlmlde (4.274g, 24mmot) and 2,2'-azo- brs(2—methylpropron:trr!e) (394mg, L .
2. 4mmol) were added to a solutlon of tert-butyl 3-chloro—4—methylbenzoate (5 4g, |
23 8mmo[) in carbon tetrachlonde (75ml) and the mrxture was heated at reflux for, 18h
' The solvent was removed in vacuo and the residue was purified by flash chromatography

N

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

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

3C tert-Butyl 4-ammomethyl 3-chlorobenzoate
Ethanol (100ml) was -saturated wrth ammonia, then tert—butyl 4 bromomethyl—3—chloro- '_ -
" benzoate (5.7g, 18. Tmmol) was added and the mixture was stirred at room temperature
- for 2h. The solvent 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%). ‘ ' '
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. 27 Exanple 5 4-(tert-Butyl oxycar bonyl am nonet hyt) - 3- nltgq;lée,ﬂza(pygo(%:l d NO2
9 February 2006 PCT/ GB02/ 03593 4- Brononet hyl - 3-ni trobenzoic acid . (4.75g
18. 2mmmol ) was reacted follow'ng the- method of Exanple 4B to give a yeIIow
" solid i doReP$P¥dlas 4- (Pert - butyl oxycar bonyl am nonet hyl ) - PGH/ECBNRILDI C
acid (2.6g, 49%. . Exanple 6 4-Cyano-3-nethylbenzoic acid To a solution .
of 4-brono- 2- et hyl benzonitril e-_(2. Qg,  10.2mmol ) in THE (100nl) at --78C
under. a nitrogen atnosphere was added dropwi se a 2.5M sol ution of n- butyI
“lithium (4.48nml, 11.2mol). . The m xture was stirred at 78C for 1 h and

 then’ pdeKasepledi o solid .carbon di oxi de (5g) in THE (50ml).. The. nixture was

~all owe '39"@' Bl S cBi edBR &dded (200nm) and the
mxturceh(/vas ex?wxg taﬁﬁgﬁet hy)?‘\5 er e:? times). The aqueoqus.|layer was -
acidifi ed by addl tion of concgnt ramﬁb HCI and extract edOQut) hOthl or of orm (3
etracts were washed W th pater, dried :

tinmes).
over I\/gSO4 acuo to give a white 'solid identl_fled as
4- cyano- 3- 73%. . 29 9 Februar®’ 2506 WO - -
03/:016316 h.yl benzgic acid Br - ‘ o
' | A

4A. Methyl 4. bromomethyl-S-chIorobenzoate ' _ _ E
To a solutlon of  methyl - 3-chloro-4-methylbenzoate (5. Og, 27. 1mmo!) in _carbon 3
.tetrachlonde (50ml) were added N-bromciasucc_:mmide (5:8¢, 32.0mmol) and 2,2'-azo-
bis(2-methylpropionitrile) (0.4429,' Z.YOmmel). The mixture was heeted 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%)
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CN CN. PCT/ GB02/ 03593 - 4- Brono- 3- net hyl benzonl trile (2. Ogg F%Qru%?f%aob was -

reacted foll ow ng the nethod of Exarrpl e '6. The product™was

urat ed

wi-t h hexggé{mg i ve a yellow solid identified as 4- cyano-2-mnethyl benzoi c .

acid (O

" acid Exanple 8 . 0, ,OH B r Owe 8A 2-Fluoro-4-nethyl benzoic acid -

4- Br ono- 3-f | uor ot ol uene (8.33g, 44.07nmol) - was reacted follow ng the _

nmet hod Btamplasple 6 to glveavvhlte solid identified as. .
- 2-fluoro; 4-rr§ t hyl benzoi c acid (4.89g, 729 29 9 February 12006 WO 03/016316

PCT/ GBOA {1555
2-fluoro-4- nethylbe

added t hi onyl- chloridey _
reflux for 2,5h,”coolen,and'concentrated i n vacuo.
di ssolved in dichiorgyﬂ hane. (50nml) and nethang
m xture was stirred ﬂ!l}i

vacuo. as

YoRER PR aeﬂwmsrfwlh WIS 88 To a sol ution of
oic-.acid (6.04g, 39. 18m"rqb i n¢ygl uene (80nl) was
' - 89.11 mmol ). The mKtfure was .heated at
The resi due was

omterrperature for 2.p
sol véd Tn dichl ororret 9]

The resi-due

A ~0~ N
Br™ H

: 4-Bromomethyl-s-nitrobenzoic acid.(4.75g, 18.2mmol) was reacted following the method .
- of Example 4B to give a yellow solid |dentn‘" ed as 4—(tert—butyloxycarbonylam|nomethyl)-s- :

nltrobenzmc acid (2 69, 49%)

Example 6.

- 4-Cyano-3-methylbenzoic acid

Br

CN 6N

o a solution of 4-bromo-2-methylbenzonitrile (2.0g, 10.2mimol) in THF (100ml) at —78°C

under a “hitrogen atmosphere was added dropwise a2, 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%)

t A

.08

4-(tent Butyl oxycarbonyl am nomet hyl ) - 2- PCTHGFIBEIPi c

§0m ) was added. The -
d then. concentrated in -
: 100m ), -washed wi th
saturated sodi-um bi caryonat RG0! _utl on and brithe, gri edNéker  MySO4, and
concentrated in vacuo to give“ a tan scﬂd\

i deptifiled as rrethyl 2 fl uoro- 4-

-



. was sonicated to forma

. nethyl benzoate. (5.07g, 77%. 8C. Methyl 4-brononethyl - ZQfFleHR(a oate .
~Met hyl 2-fl uoro-4-methyl benzoate (5.07g, 30.16nmmol) was reacte ol | ow ng
the method. of Exanple of 4A. The product was purified by flash :

chr omat o¥fapM8A6HA silica (eluant 20% et hyl acet ate/" 80% per/Geortsp) to .
give an oil identified as methyl 4-brononethyl-2- fluorobenzoate: (5.99,
80%. 8D. 4-(tert Butyl oxycarbonyl am nonet hyl) - 2 fl.uor obenzoic acid Methyl :
4-bron@§$e,_ﬁ.,§[a ~2-fl uorobenzoate (5.9g, 24.13nmmol) was. reacted followi ng the
met hod o anpl e 4B. The product was recrystallised from di oxan/ pet et her
to gi vel-Cumne-g-aetpythenzoicdasidi fi ed as 4-(tert ' _
but yl oxycar bonyl 'am nonet hyd% 2-fl uorobenzobc acogi (2.469; 38%-. Exarrpl e 9
4- Cyano- 3, 5- di met hyl benzoi &faci d 9A., 4- Br 6y di net hyl benzonitrile

4- Br ono- 2, 6- di net hyl ani | i ne| (4. 49q, 22. 4ol )| was taken up i'n water. i
(-25nt) . and concentr at eg chI ori ¢ aci d£8.0d") was added. The. m xture
_cooI ed to 0C A soI ution

of sodiumnitrite (1.67¢,4.
PCT/ GBOZ/ 03593 water (5nml) Mas then added er| se so as to mai nt ai n the

for 30 minutes and then neutral i sed by addi tTon of solid SOdI um

bi car boznetoeno-iheemﬁeéﬂiohMe gqt ét1@ﬂnﬁﬁﬁ HBe headlee FoltsWihd GRY ri6thod fa

sol ution- of copper cyani 27.0mol ) and pot assi um cyani de (3.65 59,

56. 1 mERMAGHE \Na"'t'?rp"(’QB‘FFMa%‘t”th@*éa VRSKRRG @V‘\’v\éé’eg‘?‘t’ PP'&d‘dﬁ'ﬁﬂﬁPé@Sf“Or 30

m nut eg an@hlp@é@ﬁﬂbé&d{@éﬁld Q@Qgé h;glcy)ext racted Wt h toI uene (2 ti mes) The
. corrbl ned extracts Were , o o

;

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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washed with water and brine, dried over MyS&4, and COncegi:rgt ed 1N vacua.
The residue was purified by flash chromatography on sil Et (Ugfy 5%
et hyl acet at e/ 95% pet. ether) to give an orarige sol i d identified as

~ 4- br ono- VB IIREH hyl benzonitrile (3.2g; 68%. 9B. PCT/GB02/03593

4- Cyano- 3, 5-di net hyl benzoi ¢ aci d 4-Brono-2, 6-di net hyl benzonitrile (3.20g,
15. 2mmol ) was reacted follow ng the nethod of Exanple 6 to glve a tan

solid |g§nméth?,pziﬂa§rdt4q*@@,9;§eéogtémt hyl benzoi ¢ acid-(1. 5g, 6% Exanpl e 3
10 4-(3- Met he/ i perazi ne-1-ear bon%/I am nonet hyl ) benzoyl ) - , 8-

tetrahyB%tsﬁ %pfs iluggoaiggﬁthgbm 4 39 t§rmol).in toltere (80ml) was -
4- (13- MeddushitHiod Qi(m&?@iazgzhﬂ ég%ﬁm%nt efrhéhmtuT@%s' I%Qé@a?réﬂuﬁzfsph%

Thi onyl chlori 5mol) was added to a stirred suspension oOf

4 cyanocoelednemwpﬁmﬁt%d dtivacya. 43e wstosRg dt&ﬁoateéhtnoﬁléwetqmﬁbanemm .
The m xisH58 ét«_%smet?\%ﬁéieﬁo?rﬁ) Wl EH&eJ OrTH Imb&RR! sk ERrd Pt C?toﬁm%‘?,ﬁ%éne{ aa”d

,concent r at ed I N vacuo. resi due was azeot roped w th o
t hen d|f§§%50é’6d|t'PﬁfUF@Tﬂ96%ﬁ$€tfhdﬁ@1020FFme rayidug was dissatyed in dichlororeibare ol y -

dded h
?1 §6gt@o@ngt Wa%ﬁéh j'ﬂ*t“{s?,ﬂig?ﬁg gon@,n;ﬁ @carbeﬁée gstt[@érh aﬁap%ﬁm@ BhidF eRlene .

di chl orMﬁ%@haﬁf@ @cmﬁmyratethé YACKE e ivEei8 tgmlaoileddettifeém vethyeRdiupre-4- for
~.24h, @%Hﬂofatb S\ A199,). saturated NaHCOB and brine, then concentrated
i n vacuo. resi.due was purified by flash chromatography on silica gel

(el uant 25% Et QAcl pet’.. ether) 31 9 February 2006. PCTI GB02/ 03593 to gl ve a.

“brown “sgi infhthgedbidh6 cyanobenzoyl )-5,6, 7, 8-
t et r ahydr ot hi gﬁ%[s Hieg@elgzlﬁgom%te%&aé 1 %) 148: 4-

- Am noné\ﬂﬁwl%ﬂ%@ﬂym%w@@szzqats 079,836 8emae v Faskas] f@glgwqapdiz@ptqth@d . } }

Cobal t I h ut | On

of a0 (4 PRBRN 4R PHEDISIR fis fufifl - hep Eﬁ” R R

(1.70g, ZQ% ¢tblryhiﬁﬁi§lte( ﬁO% pet ether) to gwe an oil identifi ed as methyl 4-bromomethyi -2- S
ﬂuorobenzoate (5.9g, 80%) : - :

8D. 4- (tert—Butyloxycarbonylamlnomethyl) 2-fluorobenzo:c 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 zdent:f ed as 4-(tert-butyloxycarbonylam:nomethyi)-z-ﬂuorobenzom acid -
(2. 469, 38%) ‘ '

Examp!eg T o ' . - S }
-Cyano-35 dlmethylbenzo:c acnd o '

. Br

9A. 4-Bromo-2 G-dlmethylbenzomtrtle o S : e
4-Bromo-2 G-dlmethylamlme (4.49g, 22 4mmol) was taken up in water (25m|) and ,
concentrated hydrochloric acid (8.0m!) was added. - The mixture was sontcated to f_orrr_t_ a

~ fine sqspensi_on and.then codled to_O“C. A solution of sodium nitrite (1 .67’_9‘:"24.2mmol) in
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. met hanol " (70nTL) at 0C. Sodi um borohydride (2.22g, 58. 685351&%\9? ded
" portionwise at OC and the mixture was stirred at OC for Fhén at room
tenperature for 2h. Saturated ammoni um chl ori de was then added and the
©omixture WHROHRH6¥6ed for 30mi n then concentrated in vacuoPCI/GBI2/0BE3] due
was -azeotroped with .toluene then .extracted, with. chloroform. The- ‘
extracts vvere washed with brine and concentrated in vacuo . to give a

e B A B8 i A DI g DB bt B
ut 'yl oxyetwdsony-55¢pi. pEreanixieelwasativod gt 8ri°Gdnedbyiinutss apd H];Eln-neutrahsed by -

benzoyla)d?ﬁag of s ?L’c} &Bdﬁjﬂ %c?rg?goh‘gwp%?gélﬁﬁggb@ﬁ?rﬁva& the%&%%%oﬂ'idrmuééazo' €

(234 was a ion
met hyI 48-aresohijibb eoiz oppPerScanideB (2.42g,aBY dnundl) eamal 3912183]@2 eynrrm (a®5py, .

. i_t ??W@mﬁﬂg%mﬂm@?‘%@&%at .}??r‘m@ﬁ rﬂiﬂ{.ngr\@ é%?ﬂjred ﬁ% érfgr )l('!IIIH{It%Swas

 pi per azliowed i aodi @yl thee ex’(racﬂéd wiih tdluStenidlijneshs “El'cédaanlnlamd e*tsactmtajr e vvas.r
stirre e [, 4h t o vacuo, -
resi dugva\%h%é 8@1 eﬁgﬁ% ;fr”%} g" 'ﬁ%’r grf ﬁ%’%{n@%@’ﬁ% g’ﬁ %Clgn%%ﬁgatggmﬁswgﬂow tﬁ“q M :
KHSO4. aesidle Was perifi etd”ianﬂmm-emhaiagm;bhywn\ﬂmdeluﬁh’eﬁ%ﬁmyﬂaaetmm opurpdti ed by
“flash L t eflo, L O |ve_'
a.whit (e;él’a'g | denpy%n%g dsoﬁd df%ﬁfge%e %{5 :% %‘?Arﬁé"é 6—5%’(5&%@09%1& (f EB ég A)t 9 |
but yl oxycar bonyl ) pi per azi ne- 1- car bonyl ani nonet hyI ) - 3- net hyI benzoyl ) - 5 6;7, 8 -

- tetrg r e [ epi.ne (588ny, 86%) . D
- 4-(3-Me ?\'ﬁ éi%“(’p?%edrgazt%%é" S eTa yl am nomet. hyI )benzoyl) -5, 6 . 7,.8-
tetr ahyleﬁmmiéﬁﬂt{ rﬁemylb]eazmpinnewmodr dﬁﬂhunoldw,asﬁeamiécdjfu{iowargfthe method of

" otoy PR & ROVL R SRORKRBS £AIDS s A ANL LA 98@5@%@6?‘“ Y
“HCI'/di oxan (1. Ornl) was stirred at-roomtenperature for 30m n -then.
concentrated in vacuo. The. residue was .dissolved in-acetonitrilel wat er .

and .I'yophi | i sed to give a white solid- ldentlfled as .4-(3- rrethyl-4 (pi
per azi ExampledPbonyl ani nom et hyI) benzoyl) 5,6,7,8 tet rahydrot hi eno -

13, _2 Q](%ﬁ’e‘}hﬂ}h QMH) 95:2%8 ! '-c(:jaei" ony gHuergéthl)%%nzoyl)-S 6,7,8-

tetrahydrothreno[a 2-b]azepme hydrochlorlde ‘

'1GA 4-(3—Methy[-4-cyanobenzoyl)—5 6, 7 8- tetrahydrothleno[3 2- b]azepme
Thlonyl 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-
‘tetrahydrothieno[?: 2- b]azepme (1. 369, 8. 90mmol) and tnethylamlne (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, :
. _res:due was punf ed by ﬂash chromatography on s:hca gel (eluant 25% EtOAc/pet ether) -

-3 1’



~ 9 February 2006 WD 03/ 016316 PCTI GBO2103593.1H NVR:  d6- (g),ﬂgg@a;é@&() 1.74 ..
(2Hn)182194(2Hn)217(3H s), 2.86-2.95 (2H, 96- 3. 10

%4H m 2H,m, 3.50-3.64 (4H, 4.16 (2H, 6.26 (1 H br
¢ 93"§8§ f{a ( , D 54 (1 H br- g) 9m28 (1 H, (br s))"é'ﬁ’l‘ﬁBOR/B?°9PI\/HI—I]+
413 2 Exarrpl e 11 5- (4 (4-Cycl opropyl net hyl

pi per azi ne-1-car bonyl am nonet hyl ) - 3- et hyl benzoyl ) - 1-
met hyl - 4, 10- di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodl azepi ne 11A,

' 5-(4 Nogy h Zo 15 10 5] -
benzogl?& gzep:\%en't%thl %Hr&ﬁﬁ‘ché’%%j' d ]&@méh a§7 4%}?‘3{&@%%%@[} Zl:Lt)gﬁsfjtjéli &’?Bed
suspendegahwsiotliesglindbpzarinay1- 70®.e7h1236) ¢ acid (1 29g, 8.0mml) in tol uene
(25ml). The mixture was heated at reflux for 2hr, cooled to room B
‘t.enperature and-concentrated i n-vacuo:. . The resi due was azeot roped: with

t ol uend 0B drfAhmingroethyi-3-raetbyibengorDiHAa, §-tegrahydrathiencf3.2thlarepinsol uti on -

bl i1 5] ﬁ'i@&?%’t%"ﬁ@gﬁéwa%‘mtg”1 el Fé%ettt‘%‘fttﬁttt%mﬁ)
di chi or"@?ﬁbf'ﬁhﬁ@ nePsagy! —ﬁrﬁé' Sﬁ%UV@FOtIM@@BJZrb]eZBRWEr (. 709, & 7Cromoel)
: temer?tétﬁgné,hmml&o& od:UmV%%P&yEﬁﬁer&si %ggw&t I“‘%Sﬁrl‘%g get ween

chl or of or m and KHS T e aqueous ase
chl or oortHNRiSs @ﬁrﬁhﬁoﬁl"q%e ﬂBKt)J re Wil etirreab ﬁb@"rﬁ-‘etﬂr (3ﬂglanthen ph e temperateshed

“with S oiNaHELH, a’%@&’ ,{\%?12% 0 I cuo. ‘
The re5| ue was rurl rg mm% ﬁl O%romat 0 ra%%n%s@wg vﬁs%rte'q\*éam 5% '
net han@pmtfhItmrbfcenmntmecgvmeawqaal g hy:etasuwewaas dizedigopad gl takiene then
5- (4-cy 9ct§a Bfl ltt)%l'é'f %e]l
10-di hy ropyrazol o é -)- ggﬁé% Ivgétgp\fv%sehe W'}P bn%e](%t d gcsntﬁatgdd%ry )

. 2006 Vvacuo to give a white sol:d |dent[t" ed as 4-(4-am|nomethyI-S-methbeenzoyl) 5,6,7, 8 R

tetrahydroth1eno[3 2-b]azep|ne (1 12g, 65%) |

10C; 4~(4—(4-(tert—Butyloxycarbony[)plperazme 1-carbonylammomethyl) 3-methyl-
benzoyl)-5,6,7,8-tetrahydrothieno[3,2-b]azepine _
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. the 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 Jdentlt“ ed as 4—(4—(4 (tert—r .

st

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

10D: 4- (3-Methy[-4 (plperazme-'t -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- tetrahydrothneno— _ |

I3, 2~b]azep|ne hydrochlonde(BQSmg, 76%). ' o '
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WO 03/ 016316 PCT/ GB02/ 03593 I1 B 5- (4 Am i nom et hyl - 3- m kDY a 2006 |
benzoyl ) - I - net hyI 4, 10- di hydr opyrazol o[ 5, 4-b][1, 5] - benzodi azela( -
Cobal t (11) chl or| de hexahydrate. (1.59g, 6. 7mm|) was-added to an |ce cold

" .sol ut i onVYg 0x16316 PCT/GB02/03593 -

(4- cyano- 3- nethylbenzoyl) 1- net hyl - 4,10-d|hydropyrazolo[5,4 b][1,5]benzod|a,
'zepine (1.15g, 3.35mmol) ‘i n rethanol (35nl). Sodium borohydride (1.27g, B
33.5mmol ) was added portionwi se at 0C and the mixture was stirred. at RT
for 1 hr, then quenched with '1 M KHSO4 and concentrated in vacua The
aqueous: re5| due was -diluted with 1M - KHSO4 (40ml) and fil tered through -
Celitey NMR'&@BM@Q?QH soTh%f(!zi-tt hﬂtteeﬂsgmmwm&aml@t@ﬁeﬁéﬁeﬁ (2 x:

50ml) then basifiedwt and extracted | orof orm The organic =

phase ®as2-8fi3etP %m)mﬁ@@@‘*@% doh St 3.8 édH.i m), WSt ©d ngﬁ/(eﬂ'hbbé) e brown

sol i-d ' -

“ ' 5-(4 -g%gnrﬁolrlr%‘ﬁgn%s?% (hnyr?t)zoy%8 (1? r?{e?)hlgﬁm4 10- d| hydr opyrazol o e
[5,4-b][1,5] benzodi azepi ne (745ng,-64%. 11 C 5-(4-(4-(fert-B

ut ykox Qggrlgmsogr azine-1 -carbonyl am nonet hyl ) - 3-net hyl- . :

- benzoy { hyl 4,10-di hydropyrazol o[ 5,4-b] [1,5] benzodlazepine .

+ 1,1 -Carbonyl di i m dazol e (76nmg, 0.47mml) was added to-a solution of 5- (4-
(a di‘azepi ne (150nmy, 0.43nmol ). and DI EA (0.1m, O. 57mml-) in DVF (10m).

The solution was stirred for 30mn, -tert: butyI pi perazi ne-| -carboxyl ate

(91 ngEx@mp¥ntibl ) was added " and stirring was continued for 72h. The -

m xt Urf (glt\l?f c?QﬂﬁﬁB#nylﬂ{e‘tﬂyl é{-QEM @EQ:btoﬁﬁlan'iuﬁéh-té tE@ﬁnéﬁ'&%n&SyM-.

-chloro he “sol ut1 on ed with water rine dried -and’

concenmeﬂt)é&s'lQrdtmléluwymh@lo{%éflﬂﬂél\h&gz%ﬁ#m'@@l by flash chronat egr aphy oh
silica "gel (eluant 10Q%A EtCAc then 10%ret hanoL/Et OAc) to give a o

- car bonyI am nonet hyI ) - 3- rret hyl benzo l) - 1- :
; 1 5] benzodi azepi ne. (160ny, 6% 111):
-ca r bonylgk t

benzoyl) 4, 10-

' 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%).'
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.'dl hydropyrazol o[ 5, 4- b] [1, 5] benzodi azep| ne hydr. ochl or i de gpg.g,lddwm of
5-(4-(4-(tert butyloxycarbonyl) pi perazi ne-1-carbonyl ani-nonet hyl’) - 3 rret hyI

benzoyl) 10- dlhydropyrazolo[S 4-b][ 1, 5] benzodi azepi ne
0. 29mol )&Ormk%ﬁlf—m/dl oxan (15ml) was stirred at roomtenp F&t"\ﬁ? °P?)r __

30m n then concentrated in-. vacuo. The resi due was azeotroped W th
diethyl ether to give a white solid identified as | - ,
~ - met hy| 18B{ S{ddmpippmethpi-porethylhenaad)- b@rgthuh#,ﬁafrbhmopyt@@tcﬁ,n)b]m $B- d| hyd-

ro pyra Radks J,&l 5] benzodi-azepi ne hydrochl oride (130rrg, 90%
PCT/ 6809%%{593 fb &

- car bon{iohait(Hb alerge }le@hydta’w (3.59g, 6.7mmol) was-added to an ice-cold solution of 5-

* benzoyl by e ahe ke Y O SRR s S A G 0 @

E:* 5-(4- (4-Cycl opropyl net hyl pi per azi ne- |

solutio
~1- net hy[+.55¢,33. ﬁ’é‘nrrysll) ih- (etpeoh£3amel).| - (S@dbmmwomhydodet(mﬂr?g B&ﬁm}dl)) was -

o o RO RABRALP ot ALk S HRGHROdAEERRLI S RX DA, by
C)lfcl opr mmKH@&MbﬁM&d ih ¢ago. 0. Iﬁmr”agiu)aogmdeis?@& mcy?gungtﬁhMﬂ[;?ﬁré "
tor SanRrRS 0 3RT hiGau TRy gend B St TR G s SaShed By

‘acet at edietiyi ether (228 BbmiNtes obsified Witham M/aoﬂeahd/thd‘acto‘dahw anedidaHCHRe vvat er
and ‘brine, dried and aﬂ ientrgged i n vacua., The residue was purified by >

flash cREGRERASE ¥R PYercilazits and epnre B R (A5H 9 Etvo@cyal?dargwoe a.

white seblidd itiehtified f aed583-aminomethyl-3 -methylbenzorl) 1-methylt-4 10—d|hgdropyrazolo-
am nonet hyl )

5-+( 4- (4- th | b | -carb S
mEE hyfb@ﬁ%&fﬂbf%ﬁm pffé\%ﬁ%%@:py?g;o?g% '4-b] [ 1, 5] benzodi 4zepi ne ) '_
- (35nmy, 35%.:. 1H - NVR d4 MeOH S 0.14 (2H, q, J=4.7Hz), 0.51-0. 59 (2H m

| 8 " izéﬂzig;’cesl ?’3(‘{3?&?#?3 cg;%nv')gwa?('éﬁﬂ %E)rbons'ayyn&\qthw~3 melthvlaHz)

471 Sg Eibtl_?zam)-ﬁmahﬂmmmyb%ﬂy@ﬂabo[sﬁ zg[tf Q]bEﬂzbaineﬁihe 6.99-(2H s),
' 514.3. E?eanﬁﬁes’owd@“{dﬂzm KERHYI B%émm)néfvas éﬁ’qﬁ% yPard n%%tmmmg] (4
- 3- met hghtiedraent)-simamlibkhzdyl)-methyi-4, 10-dihydropyrazolol5,4-b][1, 5Jbenzo-

diazepine (150mg, 0.43mmol) and DIEA (0.1ml, C. 57mmoi) in DMF (10ml). The solution -
was stirred for 30min, - 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 hydropyrazol o[ 5, 4- b] [ 1, 5] benzodi azep| ne . To a solution e
1- met hyl - 5- ( 3- et hyl - 4- (p| perazine-|-car. bonyl ami nomet hyl?%%%rr'i’?gy%%%

4, 10- di hydr opyr azol o[ 5, 4+ b] [ 1, 5] benzodi azepi ne hydrochlorlde (100ny,

0. 20mi n‘oi/‘) %ﬁé 63161 et hyl am ne” (0. 5ml, 3.59mmmol) in TH = ( POWGBOR®BI3added
: benzal det jyde (21ng, 35 9 February. 2006 WO 03/ 016316 PCT/ GB02/03593 ,

~0.20nmol ) and sodi um cyanobor ohydride (15nmg, - 0,24mmol) and the resulting:
m xt urﬂa’lE 5 m@-@ycﬂupWMethmeW-a{wbomyjaHMmeﬂwﬁ-&}MWt rated in

vacuo. ol ved t the resultin
sol uti B?l" §1S' C‘1"h V)ﬁn?? H?ﬁﬂ?gfﬁﬂfoifﬁgl%ﬂ%%ﬂ& &%zgﬂg brine, dri edgand
concenTo at emblutrmnvaf: ulemeﬂHyéS#(é-smaihﬂ-%ﬂmqmmméﬂe:mrlhx;nyfalnaetbme’thm)mﬁazw aphy -on

o o 9Bt BRI oR I8 4 TR i Blhe ! cRbotfortie i dofg, O2bfniciahl " e¢

as 5- (ﬂ pi p
~ - car bomigthgtamrioenéd. Sy, )3- Sommbl) yih bTE!Fz(dgbm))-*&enemddﬁH a&t;:tﬂ:ﬁmpanecarboxaidehyde

d hyd 1 b 10 (3H,
5o SRR g SR TARNFERRIE (R0 2hon i WS et é)
'3 96 . inidthre dwas) sﬁmetﬂslat)rpom &’mpﬂarﬁare( Bdd, 241 - theh 6treenf@igdliH, vaguo. 5. HfBe( 11-1,

' g 98J 7:%%@?1?2 asl,r;sd' si‘-%i% g%.y% gﬂeta% é?ﬁh Zyésum'lg éol@t%nfsw%g V(l Hedn?tvith

5- (4- (sﬁbt(lr&telfyﬁa}ﬁ&;?)bewatyer )apctl panazdrmel a‘ndcmiaenls]datamnmaammyrTheSes;rmdnwiabenzoyl )

3o R ooty RTPRRE855) 94 Rt 4 o BRETER AR ERUMSORT Wifsrd e

(3. OO&NhIQaZsGIGindaInilfe\ma.‘asaﬂd@dﬂl-&}tblép&ommhathytmpamzme-dchsln):lnyie(nﬂn@ﬁgmyll8~OOm"rDI )
A B AR e SR R et & PR SRR RIS B R s Y, | Theua
- The residue was purified by flash chromat ography on silica gel (eI uant 10%"
Bt OAC/ RPRmAE' LSdoH 5 0.14 (2H, , J=4.7H2), 0.51-0.59 (2H, m), 0.82-0.85 (1H, m), 2.5
 (3H,s), 2.28 (2H, d, J=6.7Hz), 2.52 (4H, t, J=4.9Hz), 3.43 (4H, t, J=4.9Hz), 3.80 (3H, s),
3.95 (1H, d, J=14.4Hz), 4.23 (2H, 5), 5.78 (1H, d, J=14.6Hz), 6.61-6.74 (2H, m) 6.99 (2H'
5) 7.03 (1H, s), 705—714(1H m), 7.19-7. 24 (2H m) ppm.. -

ms: [M+H]’f = 514.3

' Example12 : . ‘
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
. triethylamine _(O.Sml 359mmo[) in THF (10ml) were added benzaidaﬁyde {21mg,
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to give a 'colourless oil identified as. ‘ :

. 3-(tern-butyl di met hyl silyl oxy)tol uene (3. 60g 88%) . %ngrlyg[yr%oé)ray 2006
VO 03/ 013_%é6 PCT/ GB02/ 03593 1313: 3-(test-Butyl dinet hyI si |l yl oxy) benzyl
bromi de Pyt ci ni mi de (2.90g, 16.20mml) and Al BN (26BHHCBIZ8FHDI )
were added to a stirred solution-of 3-(tert-butyldinethylsilyloxy)tol uene
(3.60g, 16.20mmol) in carbon tetrachloride (120ml) and the m xture was
~heat ed 0e20mrebl) wxdf mdtmmyanbmmla’ydrm:seﬁmm db24minel} argbothet kespinatraixeiraind

- trat h t h .
oﬁ"?ff".” N el A e g2 R BT Btk Il oy AR g Py
( t erdissbivey Ilrdettrgt é\;dtae |aykicky )‘démmn‘g&otmm‘rmdQ \n(ashethth 588ated. BEHQC&nt -

' B tyl 4- h 1-¢

DUt St SR PSRN b GRS VI PPl sty bagere.
sol ut i @hrcmﬁatb@aphjalmmdmcplgee(aaarne’s%Mhamdisﬂt@ﬂG) tongiBMVE vitiendb)id ader®i@zd The - -
m xture

oA e SR R R AR TR b e bty R 1 O

DVF (1davdbopmomﬂﬂed)]nm]hmwcﬁﬁzaﬁﬂet(hmg] 34%).e was sti.rred at room
tenperature for 24h. . Water was added . and the mxture was stirred for
30m n then poured into Et OAc. The or gani ¢ phase was ‘washed with- saturated

" NaHCOB *gnemie laruﬁot(metns)cqrﬁaemuea(aed m)n 3\zcBad FHem)e3ueuRsEH, murd.Téed by

11 ght 658ud) of 1 3Bns Lo bl a2 6 (B! ! CBFLERLRE ey BRE T B 01 Ve 2.

4-(3- hmdmswaﬁmmﬂ ReY 8arw 7k (Rr Agxs Bateeod 231909), 6.98+%)11 RBDPm), 7.19-
1-(3- dro ben?j/1 pi perazine-di hydrochl oride A solution of tert-butyl

P
. 5 . 7 :

4-(3-h ‘pi per azi ne-1-carboxyl ate (1;94g, 6. 60rrm)l ) in 4N
. HC/ di oxan (I Or) was stirred at room tenperature for 30mn then. -
. concentl‘d'{sat[lt\aﬂdH]__5502 R S : S
Examp[e 13- . - - o ) :
. 5-(4- (4-(3-Hydroxybenzyl)p1perazme—1-carbonylamlnomethyl)«3—methylbenzoyl)—1- '_ ;_'
-‘ ~ methyl-4,10-dihydropyrazolo[5,4-b][1, 5]benzodlazepme ‘ o

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_, |



- vacua. J
_identified as 1-

639 .

The residue was triturated with diethyl ether to girgs rw\fudse solid.

| 5-(4-(4- @Olgﬁ/ajr‘;&&benzyl ) pi per azi nie- | - car bonyl ani nomret hy| )RG/GBAAIBESS

benzoyl )-1-met hyl -4, 1 O-di hydropyrazol o[ 5, 4-b][ 1, 5] benzodi azepi ne
1,1 -Carbonyl d||mdazole (15mg, O.09mmal) was added to a stlrred

of 5-(413B:3- (tert-Butyld:methy!s:lyloxy)benzyl bromide

- Lam noNgEMhssutRh

5] benzo- - di azepi

(5m ).

ooyt SR (200 Gnd Ind I ReatB SR RrRR S S IR fchs! B,

r esi dugcomstemgesaiuce and- EsrGAntratéldeins vhaitol on T%Sresmh@ds VllbLIl’llﬂed by flash:

23" Rep e SRR AR o 2 B RBRBREES b B SR b ke % 37 7

chr omat{tegh-yidinmihyisilyloxgdbegeyi beerhidan(®. 428 /60m6}. hanol / Et QAC) to g| ve a vvh| te

solid,

identified as

- 5-(4- (4 ( 3- hydr oxybenzyl )p| perazi ne, 1- car bonyl am nonet hyl ) 3-

. net hyl Eléﬁzégfltﬁulylr#etaql;drdnyﬁenhmm@pymmbaﬂﬁxﬂdﬁ[ 1, 5] benzod| azepine =
t:

(45nyg,
-J =4.7

-4, etrgd Bplutign oSte?tSJL(tjdl-mp&iazlde:Mca@Wylat@JrBBMFG(SW&I)({ﬂfdPCm Thé niddufe2H.

703
- -4,10

5- (4- (huﬂy@mﬁﬂwbmmm&rgdzpbrmmwpl l(mnagu Betdmmel) bnanmlwn(momﬂt Mh)a&eaet hyl .

Exanmp
4-(3-

3. 40 (4H,

HZ%%Q@n R%dliﬂ‘f%%% %ggfcggl p?l§|gfn lg)ozl gag%‘rr(llc” was aédgql pgﬁgpwzsg to A (2H |

73%% Gfidhe OB azoﬁ:!}rg'\@ 15%0%'1%?[5%@@2%%3\2%”%8 él)len I aon” of s-tert-

" Brohiige gha R hibelias stived st o temaerate S5 74 o Wetsgas added

(3- hydroxybenzyl)plpera2|ne dlhydrochlorlde (1.10g,"

T A e LWL

stitred ssﬂluﬂqm 0 Wéfertdiityidimetyteilyloxyyiolliere3 {Bpdg oxzﬁslmnﬂ-yd;l) fh pﬁ’r]@drl ne
onti nued at .

sol ution

t he

s,

3- ( br osntrtichyibernrvas st)rre(dlfto.’ﬁanS trEnpmlred s Fadded Tiee arg%hicr;ﬂﬁde Sr@su'[ I on

of .

- purified by flash. chromatography on silica gel (eluant 40% EtOAc/pet. ether) to give a

washed with saturated NaHCO; and brine, then concentrated in vacuo. The residue was -

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 give a 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, 0.09mmoal) was added to a stirred solution of 5-(4-

Lo (aminométhyl)—3—methylbenzoyi) 1- méthy!—4 1 O-dihydropyrazdlo[s 4-pJ{1,5]benzo-

- diazeplne (31mg, 0.09mmol) and DIEA (0.1mi 0. 57mmol) in DMF (6ml). The so!utloh' 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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tert-b

(1.50nL, 10.74mmol) in dichl oronet hane (zomt) - The sol ution was stl rred at :

‘roomt
purifi
white
(et hy
Butyl

' nonohy

ut y'I pi perazi ne-|--carboxylate (1.00g, .5.37muol). gqfégnb I %&yl am-ne

er‘rReba]w{(S or 24h then concentrated in vacua.. The resi due wa

ed By Flash’ chromat ography on silica gel (el uant Et’C‘APFBP%J"QjP:\‘/
solid identified as tent- butyl 4-(3-

| oxycar bonyl ) benzyl ) pi'per azi ne- 1 -carboxyl ate (1.55g, 86% 14B:

T T T T R TN A g e

| | n THE meﬂlﬁlbemztarﬁm—vvaaltieﬁ-ti(mqtﬂj)tydrﬁhse‘azmjb Bt4-6111 pttengodiazapineaiddmgo #0%). -
ature for.24h then acidified to pH5 with. 0.3M KHS -and extracted

t enper
succes

di chl or'enkMRarte2. 1SHBHE )tz 4T (it} SaETHZINE4D (i dpot4.akEY 346 (20516, 3. 80gi ve a_

white
4_(370
4-(3-(

4-(3-c
- et hyl
at .0C
sol uti
stirre
concen
was wa

- wWas pu

avr/mt

‘Methyl 3-(bromomethylbenzoate) (1.23g, 5.37mmol) was added to a strrred solutron of.r o o

sively with chloroformand 38 9 February 2006 WD 63/ 016316 °

€.

t er t:
puriBed dybiteejbdmeyizjqurashyat sdich -gsh(blosyl 20% methwolrﬁtﬁyw dxigike a . -

0oy BSEOH 1SS 2B DB 511 20 CRATD TS e, S=148E) B2 But 1

/Ty (Bt mRY, Byd9 2enz) 17) (8-per asHen ppear boxyl ate | sobutyl -chloroformte
(0.47mL, 3.64mml) was slowly added to an ice-cold sol ution of

ar boxyberi zyl ) pi per azi ne-1 - car boxyl at e (1.06g, 3. 31mm|) and N

ﬂWSp[Idel-ﬁ]heﬁ(% B0nL,  7.28mmml ) in THE (15md).- The sol ution was stlrred-

for ~45min and then filtered. . The filtrate vias added to an ice-
on of sodium borohydrr de (313ng, . 8.27mol). i'n water (1 O).
d mixture was allowed to warmto roomterrperature over 2h.and-

1# wat er and bri ne then concentrated in vacua. The resr

?’W‘O' I‘Sﬂ ﬁﬂ'ﬂ‘ﬂfl‘l fﬂgg fhy tr?elir;\}’ﬁé?aﬁ ﬁéﬂrt 515’8%‘68%‘9?%’?'89(230@,' 23%

(s}

14A tert-Butyl 4 -(3- (methyloxycarbonyl)benzyl)plperazme-'t -carboxylate

tert-butyl plperazrne ‘I-carboxylate (1.00g, 5, 37mmol) and trrethyiamme (1 50m|

~10. 74mmol) in dichloromethane (20ml). The solution was stirred at room temperature for
24h then concentrated in vacuo. The resrdue was purified by flash chromatography on
silica gel (eluant EtOAc) to give a white  solid identifi ed as _ fert-butyl 4-(3— -

(methyloxycarbonyl)benzyl)plperazrne~1-carboxylate (1.55g, 86%)

14B: fert-B utyl 4-(3-carboxybenzyl)plperazme-‘l carboxylate

cold:
" The

‘then
tﬁi‘?&"ﬁf A vacuo.. The residue was  taken up in EtOAc and the sol ut i ort '
t due ¢

IB-M#(&G{SbyydﬂoayhteﬂWlbaﬁiﬂﬂfﬁé}hmr@m-&ai‘hd]ﬁrlgﬂincﬁﬁéthﬁl)@qﬁbﬁ%@ to give .

o Lithium hydroxide monchydrate (339mg, 9. 27mmol) was added toa solutlon of tert—butylo
- 4(3- (methyloxycarbonyl)benzyl)p:perazrne—'l carboxylate (1 55g, ‘ 463mmol) in’ THF
- {10ml) and water (2ml). The solution was stirred at room temperature for 24h then N

acrdrﬂed to pH 5 wrth Q. 3IVI KHSO4 and extracted success:vely wrth chloroform and
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14D -1- (3- (Hydroxynet hyl ) benzyl ) pi perazine dihydrochiorg g ,ﬁa§q¥%%ion of
tent-butyl 4-(3-(hydroxynethyl)benzyl)pi perazine- I—carboxy ng,
0.75mml ) in 4N HO/dioxan (10M) was stirred at roomtenperature for 45mn-
then CcoMERI¥M16116d i n vacuo. The. residue was azeotroped WPCH/GRIZWEI® t O
give a white solid identified as 1-(3- (hydroxynethyl)benzyl)plpera2|ne
di hydrochl oride (158ng, 75% . 14E:

- 5-(4- (éscﬁforo?%gﬂhgﬁfé’ ”Ef{hé"cgﬁtméd) &h%@&ﬁe?@cbn@eiﬁrﬂ@&yh%cﬂ@@td% h-himet hyl -

benzoyl 4,10-di hyd ropyrazol Q[ 5, benzod
gkt y@étlrdo'éﬁwftsﬂﬁ*hfafa*i?@ty:é‘i-(%cﬁmﬁg(ybéﬂzyﬂﬁ%ﬁﬂ kca%aadaztﬁc('? J(‘h? Fon of
5 (4

< (am nomet hyl ) - 3- et hyI benzoyl) 1- rreth 4, 10- di hydr o yrazol 0[5 4- b][1 5] ben
zo- di Ad€plareButisnty: (hyérqwmqtbyl))bwryﬁme(@ﬁﬂ"?— 1-g9rbogilatR i on was stirred

for 1hrso%u®P'cHtoto?&n9£te (é 4(7'.%1 éhmrm'af)vwa& @d&l?%&% )t@'aﬂeibé-ébl&iesolutron of o
di hydr ochl ori- d,e*é_ ir'nnol) a (2m) -
was adérsébaid ¢ cmbpﬁm@zmpe'ﬁzmﬁew%mﬁ%ﬁt (ﬂét%eréﬁiﬂéﬂ%rﬂ?ﬂh Nen

CO“CG”HLetﬁdﬁﬂlotﬁﬂoM?eCHPso&ﬁh? 2@%%&!?% Tﬁ}k?ﬂirﬁlﬁ) IThecduiQioATITRIRRY atldhe f&o! uti on

was was th-brinhe and concentrated i-n vacuo. The residue was purified

by. flé4Bminckndriaenditapsy odhsifilirele wap diedaiet an JEerERIH 2FRIHN Pb BTN to

give a ded 1'3?‘1 gedthibBAn agater (10ml). ~ The stired mixture was aliowed to
- 5- (4- (ngtfﬁ?/dr xyrre "hyTb enzs Z |pgr(£12| n)e-l - car bonyl am-nqnet hyl )-3-- m "~

et hy| bwagptp rogm rt@mmraiwemedﬁ vafibihenpapcantsaiad i [’&I_C@} béﬁfo@ﬁﬁ%lémﬁﬁ e

R E 27ny, gé&r@ugﬁ%%t@!\%%&ﬁﬂé%o%gﬁ wiR \ggé%g%u@g/a%@m&ﬁgﬁ cohbéwh‘atecﬁ 2590

3. 91 (zn wicug, Thelreseiye)wasipuriied. bz'o‘!a(s!m rqwatozra@év eDH! '°§)96' éﬁ'wt@t@ °X 1H,
-'m iy ?(\Ae B white soﬁd‘zhéel?’(mézi ab- téH‘bYJty?Q4—(§-ﬁ|§drd’ﬂm‘l@_ﬂﬁﬂ)bé§zyl)lbl¥4él’ﬂzme $80. 3
1I ;\/Et thQX!(l%ter@WWQ 239(3)4 (4-pi cal yl ) pi pera2| ne 1-car bonyl am norret hyI ) benzo
y
: 14D 1-(3—(Hydroxymethyl)benzyl)plperazme dlhydrochlorlde |
A solution of ferf-butyl 4- (3~(hydroxymethy!)benzyi)ptperazrne— -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 —Carbonyldnmldazole (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)plperazrne 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!utlon 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 |dent1ﬁed as 5-(4- (4-(3-hydroxymethytbenzyl)plperazme- —carbonyiammomethyl)-S-
'methylbenzoyt) '1-methyl-4 10-d|hydropyrazolo[5 4- b][1 5]benzodlazep:ne (27mg, 50%) '

9




4, 10- di hydr opyr azol o[ 5, 4-b] [ 1, 5] benzodi azepi ne To a sol u? ng.u 006
. 1-met hyl - 5- (3- net hyl - 4- (pi per azi ne- 1- car bonyl am nonet hy S: enzoy

4, 10-di hxfégﬁﬁﬁ‘}fo' o[ 5, 4- bj [ 1, 5] benzodi azepi ne hydrochl ori de (100 :

0. 20r nnol % i et hyl amine (0.5m, 3.59mmol).in THE (10“@’5/0\5@2@5&31Ided

4- pyridi necar boxal dehyde - (21 ng, O. 20rrrm|) and sodi um cyanobor ohydride =
(15ng, 0.24mmol ) and the resulting mxture was stirred at roomtenperature -
for 24HHNUR: e (AH, a) e 3212036/ ) o), BHE2-3.AB {#id ) v&éB(ﬂEIﬂs@l 3@6 (BH, & hyl ,

acet at L83 n I

wat er §n%PE1r| néJ 3r| E% ﬁé@%@@ﬁﬁﬁ%‘%ﬂ.@?@agua —% 29 m u t\m_ﬁ'ogfl ed

by 1 ask163Haived. D@7 HON SnmS ippimca gel (el uant 10% 30% mst hanoI/Et C)Ac) to

give a white SO|Id |dent|f|ed as rrethyl 5- (3 msthyl 4- (4 (4 p| conI)pl pe -

razine-1-. '

car bonN&nWﬁﬁeFl‘&jBD)ﬂjenzoyl) 4, 10- d| hydropyrazo[6[5 4-b][1, 5] benzodl azep| ne

(33ng 30%. '"H NWR - 8213(3H‘) 2:.34-2.49 (4H, m, 329347(4Hrr)
3.76 (3H, s), 3.96 (1 H d,. J148Hz)425427(2H d, J=4.7Hz), y
450460(111 m, 5.90 (1 H, d, J=14.4Hz), 6.25 (1H S), 663671

(2H, €2H s), 6.92 (1 H s), 7.00-7.12 (2H m, 7.25 (5H s), 8.53 -
( 2H, ?E"J"‘@'@’Eiéﬁz ppm 40 9 February 2006 WD 03/ 016316 MS: [MrH{ =551.1 ~ -

PCT {3 GBGFMGBE@% (E)qa:atiiyda-Atél(G-(B-p(:delﬁmp(pierﬂlme-dxgeﬁbfmim?lgegﬂaxhﬂﬁadehzoyt)-
. carbon t nzo et hy i hyd ro py razo t
o [5, 4\4 W@%ﬁ%a%%@[ 'b?ézg%snfg‘i’f)‘% NS _car bonyI dii m dazol e (20ng, o

- 0.19mMmmnl ) Wasadded sol’ utlon of - 5-(4- . o . .
H 7 | L
& _

To a solution of 1-methyl-5-(3- methyt-4-(piperazine- '-ca:rbonylarhinomethyll) behzoy[)'- :
4 10-dlhydropyrazolo[54 b}[‘i S}benzodtazepme hydrochlonde {100mg, O 20mmol) and -
' triethylamme (0. 5m! 359mmo!) in THF (10ml) were added 4-pyr1d|necarboxaldehyde '

(21 mg, 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 ‘

3.
g )
Ay S

saturated NaHCOa, _water and brme dned and concentrated in vacuo The resrdue 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-ptcoty[)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 (H,d,
© 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 ('IH S) 700—7 12 (2H m) 725 (5H s), 853 - ‘
~ (2H.4, J =5.9Hz) ppm ' ' : '
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(am norret hyl) .3- et hyl benzoyl) 1- et hyI 4, 10- di hydr opyr agqiéghﬁwlz@ddl 5] ben -
zo- diazepine (31 ng, 0.09mmol) in DW (3n1) The sol ution was stirred at
room tenperature for | h, a solution of 1-(2-hydroxyet hyl.) pi per azi ne
(13ng, OVOMFBIS$I6 n DMF (2nl) was added and stirring was REIMGBOMISH3f or
72h. . The solution was concentrated in vacuo and the residue -was -
~partitioned between chloroformand brine. The organic |ayer was separ at ed
‘and . amgesHIatssl.in vacuo. The residue was purifi ed by flash :
-chronmmt ogr aphy on silica gel (el uant 7% net hanol/chl orofarm to gi ve a.
white solid identified as :

5- (4-(4- (2 hydr oxyet hyl ) pi per azi ne- 1- car bonyl.am norret hyI) 3- net hyI
benzoylE) FE%_%] yl -4, 10-di hydropyrazol o[ 5, 4-b] [ 1, 5] benzodi azepirte

(22ny, AP NVR 5°2.09 (3H; s)242259(6Hn)291301(1Hrr)

- 3. 33- 35@2( Hya?oxy%tm)p;léé’rlalzn@)1-c§rb%y&momethm)mmemymmga 2H,

' 5.00-5. 03 _64- 7.25 (9H . m) VB [MeH© =
'504.2 O ?9%@6@“@&9'@3‘?6&%@%"% 6§593 (Exanplm)e [ LM

- Met hyl - 5- (3 met hyl - 4- 4 (3- (et hyl t hi o) propyl ) pi perazine-I-carbonyl ani norre. g
~thyl)- benzoyl) 4,10 ydrqpyrazol 0[5 b][l 5] benzodl azepine To a '
sol ution of

1- net hyl - 5- (3- met hyl .2 i petazing: 1- carbonyI{QW)ObEnzoyl)

4, 10- d|hydropyrazqg epin ochloride (100ny,

“0_ 20mmol ) -.and ri HFE (10mM ) were . added
3- (et hyl thio)- propijefs ,(‘ ) and- sodium -

- cyanobor ohydri i‘f (f and th resul ti ng mxture was stifred’
at. room t enper 35;re ncentratted, .in vacuo. The residue was

- dissolved-in. ethyl acet ate’ and the resul ti ng sol ut| on was . washed with
- sat ur at ed NaHCO8, water and brine, dried and concentrat ed: i n vacuo. The

Lgf 'hglrj,& )’Y%E@%g&h%%%zg% 5808, SO Ry Y298 b %8 98hide®! K- (420%'
' (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 conc:entrated 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' ied 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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to give a white solid identified as ' R :
1- et hyl - 5- ( 3- net hyl - 4- (4- (3- (et hyi t hi o) - - 9 February 2006 ‘
- propyl) pi carbonylanlnonethyl)benzoyl) 4, 10- -di-hydr op razolo[5 4- b;'
111, 5]° be"ﬁ‘?c‘}%ﬁj&%‘pu ne (41 mg, 38%. !'HNWR 8, 1.63- 1 .80 XGHGB02/03593 .
m,.2.04-2.12 (4H m), 2.33-2:42 .(6H n), 2.48 (2H , J=6.7Hz),
©3.29-3.39 (4H, n), 3. 71 (3H s),’ 3.93 (1H, d, J=14. 4FE) 4.12-4. 30 (2H, n) ;
‘.*45751@"7}!16(11'H 5.85 (1 H ' d, J=14.6Hz), 6.44 (1 H, s), - :
6. 59- 83 ( R
(21-1, ?‘)ﬂﬂf# |!Ll\}lé*rr')" ﬁ/l'g"a‘smqagﬁb&%"dﬁ'é"’? mgg%)gg'}ezaggtﬁaﬁ%ﬁbo375’%"6%6"1&%)
PCT/ GBG:@I‘@QBM @cdmdeog}gazolo[S 4-b][1, 5]benzod:azep1ne .
5-(4-(4-(2- Anmi noet hy:
benzoyl)-1- rriet
di hydr ochi ori de |
~Benzyl chl oroformaie .40, . OOnnDI) was
stirred solution of 1- ' -?B hyl ) pi per.
" DIEA (7.0, 40. ] i n dijichi gf onetiRane
‘to warmto roomte : i

)plpera2|ne 1- car bonyl am nonet hyl) - 3- nethyl
-|hydropyrazolo[5 4- b][l 5]benzod|aze pi ne.

- added to i ce-cold

in N(%TBOG’\2§’E%QWDI) and
Egﬂ1'menndmeVBSMImmd?
) . ‘ then concentrated in N
vacuo. The residug/ wa purifigd byffagﬁr*chronatography on silica gel
(el uant: 6@6n§hﬁhn§kl orof ormMCHp gi ve & col ourless gum identified as
- benzyl 4-(2-hydroxy®thyl) pipe razi ne-1--carboxylate (4.80g, 91%. 18B:

Benzyl 4-(2- bronoet hyl ) pi per azi ne- | - carboxyl ate Carbon tetrabromde (7.23g,

~.21.80mml ) was added to-an ice-cold stirred solution. -of benzyl

'4(2wwmmmwmmmwwwhmmmmemmmWWMMMwmmmw
e SO RORRe ARl o R SSlAReRE WBRGSLARD oaomme) gy
al I onedrigtoylamine t ¢0.60bm 3.68mercdt uive htF  $t0ml) eadvdrer. &RhﬂBdSI iB-l(matthno)Nas
- added and . D6, QUL RS SEIRLEdahd SATMD oy3REIERIHHE (1 5mg, 0.24mmol)
B 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)— _ -'
?_pmMpmmmaHm&MmmmﬂW%me#wdwmmmmM&wmﬂr
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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was' p. udfied by flash chromat ography on silica. geI (el UaQtFeﬁﬂrétFé&%C/ pet
ether) to give acolourless gum:identified as benzyl - N
4-(2- bronoe?;ui/ {)”(% perazi ne- 1- carboxyl ate (3.45g, 58%. 18C. Benzyl

4-(2- (fe xycar bonyI am no) et hyl’) pi per azi ne-| - car boRGT/&BES2BEAY y |

4- ( 2- br onoet hyI ) pi perazine-|-carboxyl ate. (3:45g.,. 10.55mml) was added to-
an ‘ice-cold. saturated solution of ammonia in et hanoI (60m). . The

- m xtur eExasipd¢ 1®wed to, . warmto roomtenperature and stirred for 4h, then

concent The residue , was, tr.i tur W 1t i eth et her The -
S T e R e e IR A
~ tri et hyretinyled, { G-dRnitopyiraz B BMHI[1, Sbensadipeepine diwaisocitloligd to 0C and 43 9*
* February. 2006 W 03/016316 PCTI GB02I 03593 di-tent-butyl dicarbonate S
(:2.40g, 11.00nmol ) wgs wdded. The mixture was allowed to warmto room:

_tenperature and stir, hh then concentrated-ifn vacuo.. The residue
. Was . taken up i n Et OAs he saf uti gn was washed with satur ed NaHCC3 and

bri ne, t hen concent atech n g The remm |'é£l by flash.
_ chrorrat ography on dillNi ca (H 3%Hret hanol / ¢hl oroforn)- to. give a -
yel l ow gumidentified enzyl ™~ N\) |
but yl oxycar bonyl am \t' yl ) pi per azi ne- 1 ca:]hoxy ate (2. 60g 68% . 1SD:
tent Butyl 2-("H;Brperazinyl) et hyCegr bamat eol—lydrogen was passed through a
degassed sol ution of Hénzyl 4-(2-(tent .
but yl oxycar bonyl anm no) et hyl') pi per azi ne- 1- car boxyl ate (2. 609, 7. 16rrrm| ) in
- met hanol (50ml) contai ni ng 10% pal | adi um on car bon. (500mg) for 2h. "The
reacti o‘tBAmR&myéahlﬂ-ﬂrydfdﬂybﬂiﬁﬁ:ubé‘rﬁﬁlﬂ@hl-Getbd:@ﬁate and the filtrate was

concentgat e, vac |de tified as tent-but I
oL i A AP bERgR (acnaa Dol Gted sy ‘SHbe! b Sn Soeeolih s

ut yl oxmmmrqﬂ1amm@mﬂy¢lh»m:peraemer(eebgcam DQMV&OWEHMQDIEA (7 Oml, 40. Ommol)

gg;[ Egl )m dlcn?orgrhl %rr]tze%%rhl) xture v%rgs glloh d Op\Xarm to ro[o?n tempje[ra}tu?e] gr?anOdl az

stlrred for 24h then concentrated in vacuo The resrdue ‘was punt“ed by ﬂash
chromatography on srllca gel (eluant 6% methanolfchloroforrn) to glve a colourless gum :

identified as benzyl 4—(2-hydroxyethyl)prperazrne-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,'_ ‘l8.20mrn'ol) in
dichloromethane (50ml). The solution was Stirred for Smin triphenylph'osphine (5.95g,
22.70mmol) was added, and the mixture was allowed to warm to room temperature and

- strrred 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 ldentit" ed as benzyl 4—(2—bromoethyl)prperazrne« -carboxylate (3. 459, '
- 58%). ' ' ' ' '

7 180 Benzyl 4-(2—(tert-butyloxycarbonylam:no)ethyl)ptperazme—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 c_oncentrated in vacuo. The .residue
~ was triturated with diethyl ether. . The resuiltant solid was suspended in dichloromethane
{75ml) and triethylamine_ (2.25ml, 16.00mmol). '_The suspension was cooled to 0°C and )
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-~ (5nt).

1,1 Carbonyl di i ni dazol e (25ng, 0. 15rrrm|) was added to éh?hb f 5-(4- .
(am nonet hyl ) - 3- net hyl benzoyl ) - 1- et hyl - 4, 10- di hydropyrazol o% B

;5 benzo e (31 , 0.09mmol) and DI EA (0.1 , 0.57mmol). in DWF
] ‘ngg’ﬁ{ef?*%n ‘(vvasngtl rred for)lh tert bl(Jty| o PCT/GB‘}%?’O3593.-

2- (1- pi perazinyl ) et hyl carbamate (22ng, 0.10mvl) was added and. stirring:
was continued at room tenperature for 24h. The m xture was . concentrated
in vacudi-enebutfialicaboniie (2a8g} ake0mumlj waktaOfied. THhesmbtitieomasialfowstpehed

wth sat and bri,n oncentrated  in.'vacuo.. The residue
ns iR A8 Sl KoBerBlite Bhi Mired - BMER Rob BBt ] 1y VERES Sus residue 11¢
net hanowa&ta) up i EgDAaE ‘aThe wbiutien sisi whasdenwith isatlrated NaHCOs and brine, |

5-(4-(4; t _ o
oar bovy TS SEERTRIRY Y5 3R TR hoa0s 128 ARG I F2eb S diogpphy son oies 4. o
1, 5] - bgelz(etrlnaaiz&%l methaOdiarirofdimygo. gﬂxsla yello(igrd -idéhthet needdiv)) pingeazi ne-

- car bon nonet h

| met hyl - “t YGRURRSY MP%?%@P@Q?ZH]T{ é‘]b[?éw?t?d %@%lﬁﬁé")dl hydrochl ofi de A —

sol ution of 5-(4-(4-(2-(tent

B AT b o o

' 10- di hijigdropgm azedso[ paghehl] [ tr&ldrenaodiazapae sc(lléliﬂm of: @.)EHEVP' )4—(20(&47'?4

concenthA0EE PP Pbeerne Ter Tl V&d0en hABFOH It IBPUrS: and

| yophi | (58ad) ¢amtaiging €10% Wailddiuraar darbdz@f(ﬁodm@dfoaszh The reaction mixture was

o ot BTSRRI 85 A5 et SRR o Shes Il 8 2008

- 0- di hyddemtifiedzsltefbutyl BY({i biddrbanarthizepanate (dlemgqigg Iorlonlje (37mg, 92%

"HNWR 5 2.17 (3H, s), 3.30-3.35 (4H, n), 3.41-3 1H
3.56-3.72.(4H,. m), 4.00 (3H -s), 4.04 (1H,.s), 4.26 (21-1, s), 4.83-4.89

(2H, n)'l,BEi @ﬂ-(@ﬂﬂ(tﬁt—ﬁﬁﬂlﬁk@&arbﬁn@ﬁnﬁnBéthy()&hberﬁ)uneﬁl-Qir%nwalﬁﬁllﬂr n,

Z E—‘l,(5)3 th(yl}-3-n'tetmrlbenzoyﬁ) -mle_{’hyfizl 1‘8) thydro)pyrazolo[é &-b!]_t‘i %%egfodlazepme - ‘H]- ¥
11 -Carbonyldiimidazole (25mg, 0.15mmol) was added o a solution of 5-(4— -
: (aminomethyl)-Sfmethylbenzoyl)'—1~methyl-4,10-dihydropyrazo'!o[5,4—b][1,5]benzbi _
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, 010mmoi) was
. 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'sofution' was
washed with saturated NaH003 and brine, then concentrated in vacuo. The restdue was

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

T,

S

1

C e

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 o
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
(42mg, 0. O?mmo_l) in 4N HCl/dioxan (5m!) was stirred at room temperature for 30min thén‘
~ concentrated if vacuo.  The residue was dissolved in acetonitrile/water and Iyophilised'to
give a white solid ide‘ntiﬁe_d'as 5'-(4—(4-(_2-'aminoet'hyl)piperazirie-1-icérbonyréminomefhyl)- -
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- 1- Met hyl - 5- ( 3- net hyl - 4- (4- met hyl perhydro 1, 4-di azep| ne- é‘FebruaryZOOﬁ

~ car bonyl am nonet hyl ) benzoyl )-4,1

O di hydr opyr azol ot 5, 4-bJ[ 4, 5] benz' odi azepl ne Exanpl e 19 o

1,1 -.carb}%%'ﬂﬁ% dazol e (37ng, 0.23mol) was added to a 901111;:30@,103&1’3 5- (4-' :

(anmi nonet hyl ) - 3- met hyl benzoyl ) -'1- net hyl - 4, 10-'di hydropyt azol o[ 5, 4-b][ 1, 5] ben"

zo dirazepine (75ng, 0.22mmol) in. DWF (2ml) The solution was stirred for .
. a SQJnuztth Berbo i-h-;ﬂsih and DI EA (31 ng,

o 24mm| B T WL HOTRA R Ao, ?%?[ﬁ%*&ﬂ?g@%%%‘%ued for 24h.. The

mi xt ur ed E é%%w %@2/‘& vacuo and the residue was purified by :

chr omat ography on silica gel (eluant:3012/1 1/111

chl orofprm rret hanol / concentrated ammonia) to give a white solid i dent [ f i ed-

" as 1-methPR: 8 21733k Shy-30-336 fﬁ!—btrnws 41-3.50 (1H, m), 3.56-3.72 (4H, m), 4.00

per hydr i g o4y yL)Db ) 5,4
di hydro@Hrlasgofigggtm g42§%@ ?ga@zgg éﬂ lf{g ggé%%l d, ‘Jl&l\I% Bgsf% 1. 99 -
(2H, , M), @@ (7318 (44, m)2735-7.284(1H)m), 7. :@1(121 69J=(749+Hz)ﬂ7 9631189%s)(pprh. t,
,J59Hz) 345368(211 m, 3.63(3H, s), 3.95 (1H, d, J=14.6Hz), 423
(2H,-t, J=4.2Hz), 65475(1Hn)585(1HdJ146Hz)66567.5:'_
(2H, mMSEIMEIE=gO%DH, ), 6.90- 7.09 (2H M), 7.11-7.22 (2H, m ppm 45 9
February 2006 WO 03/ 016316 MS: [ MkH + = 4882 PCT/ GB02/.03593 Exarr_pl e 20 o
5-(4-(4-(2-Hydroxyet hyl ) pi perazine-1 . '

_ -carbonyl ami nonet hyl ) - 3- net hyl benzoyl)-1 - ‘ L

met hyl Elxamplgl-;tgydropyrazol o[ 4,5-c]pyrido[2,3-b][1, 4]d| azepl ne HN 20A
5-(4-Cya no=3-net hyl. benzoyl)-1-nethyl -4, 10- di hydropyrazolo [ 4, 5 c]

pyri do[12M31h3615f(33-mFﬂml-&z(épnﬁtbylperhydro -1,4-diazepine-1-

carbonylamlnomethyl)benzoyl)-4 10- d|hydropyrazo!o[5 4-b]£4,5]benzod|azepme

‘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 A?nd_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-.
| dnhydropyrazolo[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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Th| onyl - chI oride (0.6nl, 9.00mml) was added to a suspenglpggrl@fygb@yano 3-
met'hyl benzoi ¢ acid (322nmg, 2. 00mml ) in toluene (10M)., The mxture was

heat ed

atwd@kll&gi‘sfor 2h, allowed to cool and concentrat ed in vacuo. T

he

resi due: was azeotroped with tol uene and then taken up in. EF'EﬁBdF@?Pé?hane

(5m).

The sol uti on was added slowy to a stirred soluti-on of -

1- net hyl - 4, 10- dlhydropyrazolo[4 S-c]pyrido[2,3-b][1, 4] di azepi ne’ (400ny,

2. 00mmol )" and triethylam ne (0.35ml, 2.50muol)

<i-n di chi-or onet hane (5nt).

The m yjgu@m+mMys=4ggrg ed at ‘roomtenperature for 24h then concentrated. in
The " residue was purified . by flash chromatography on silica gel

vacua.
(el uant

-5% nmet hanol /chl oroform) to give an orange solid |dent|f|ed as

5- (4-cyano- 3- met hyl benzoyl ) -1

met hyl -

20 B: 5Ee<4

4,10- dlhédropyrazolo[4 5- c]pyrldo[2 3-b] 1, 4]d|azep|ne (500ng,

)1 o R S MRS R b

5 (4 cymﬁihBHwé?Mwﬁebsﬁzyloﬂﬁe@]wrsdq[%obwmdwéeymgzol o[ 4, 5-c] pyri do[-2 3.

concentrated in yacug/to
5- (4- am nonet. hyI"Y:% m&\
c] pyrido[2,3-b][1,4]di

d with brine and
jive a pal e orange olid identified.  as
benzoy! ) -@Hget hyl - 4 10- di hydr opyr azol o[4 5-
epi ne (400rrg' -79% 20C

73% .

m(lthyl 3- net hyl benzoyl ) --1- et hyl - 4, 10- di hydr opyr azol o[ 4, 5- -

5- (4 (4- (2- Hydr oxyet hyl ) pi perazi ne-1| - car bonyI ani nonet hyI ) - 3- net hyI ben zoyI )

neth |- 4, 10-.di hydr opyr azol o[ 4, 5-c] pyri dof 2, 3-b] [ 1, 4] di azepi ne
20A: 5- (4 Cyano-s-methylbenzoy!) 1~methyl-4 10- dlhydropyrazolo[4 5- c]pyndo[z 3-_ SRR

: b][1 4]d|azepme ‘
' Thiony! chloride (0:6ml, 9.00mmol) was added, to_ 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!Iowed 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 tne’thylamlne (0.35ml, 2. 50mmol} in dlch!oromethane (Gml). 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 -b}[1 4}d|azep1ne ‘ S - : T
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,

15.00mmol) was added portionwise and the mixture was stirred at room temperature for

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

46

-

b][1, 4] di azepi ne (500ng, 1.45mo1) in nethanol (15m ). Sodi um borohydride
(570rrg, 15. OOmol ) deport| onwi se and the m xture was stirred at -
roomtenperature fopN 1 i 1MjKHSO4 was. added, the. methanol was removed in =
vacuq, and-the aqueou ' . 2006 . WO 03/016316 P@MGBOZ/ 03 93
residue was filtered il The filfrat " wa shed with-

di ethyl ether, basi Fi - pH: 2M Blodi upp hydfoxi de and extracted



"1 1' Car bonyl di i ni dazol e (20ng, 0. 12rrrm|) was added to. gpgg}déw%sof 5- (4-
am nonet hyl - 3- net hyl"benzoyl ) - - met hyl - 4, 10- di hydropyrazol o[ 4, 5-"c] pyri do] 2 3
-b][[1 ,4]- di azepl ne (35nyg, 0. 10mm| ) in DMF (3ml). The sol ution was :

©ostirred PHYOAHEIS solution of 1-(2-hydroxyethyl)pi perazi RET(GIBRGISO3

0. 10mmol ) and DI EA (18, 0.10mml) in DMF (2m) - was ‘added and the mi xture
was stirred at roomtenperature for-24h then concentrated in vacuo. The

T esi duerelsRiie wasilised hrQigh oérﬁé%ndrﬁetmtrmlwaé wéls.ﬁ@@smmaaraﬁr}r UthEd bQ&t“él:F and
The resi due was purif hi;g ash chromat ography on
O

concentratﬁpl i n vzrtﬂua

silica GePHT¢ #ihanlt sedivia: huskevide angr ertcid Wﬁhgﬁ grm. palke geipramsol i d-

i dent i féeehcswhre( WadHbd(With BYES %M%ﬂ&éﬁti@dt&ﬁ@&édﬂe th gifh Y bahBe solid '
i nonmet hé?% 3-.met hyl benzoyl ) - 1- net hy

di hydr dg§"Hg8l o3, 55cq4pa)?!naoﬁﬁwkswftmy!hfraﬁoa@&pmﬁoyt $dRglinsiogyrazoldlAER. 5

2. 42 (3hbyrtwo[B3-b][2Hdias %3, 20-3.40 (411, m), 3.55.3.65 (2H m),
3.79 S%Y s?[, . ‘ﬁﬁao (1 Um%n?gﬁze 2H, "br s), 4.88 (1 H br sy, .

580595(1H r‘r) 660(1H br -s), 680 7.30 (6H, m), 8.00 (11H, s)

M3 - £
Bfenpar ef%%;ﬁ:gl?%@gﬁ%pﬁi@zaﬁﬁe h%ﬁénﬁgﬁoé%hﬁwlgﬂn?%ﬂgm% li2\1806

Vo 03/ drestey! f3ironyragoloct lepridaizes by Rfdiezening H1+ 211Cl CH3447.3
| 222CEOHBABLaboRgifeidEZEI2 GBAES 048RnbiP A ChiR E53)CHefiis 3 35 (4-

ammomethyi-S—methyibenzoyl) 1 -methyi—4 10—drhydropyrazolo[4 5-c]pyrido[2,3-b}{1,4]-
" diazepine (35mg, 0.10mmol) i in DMF (Sml) The solution was stirred for 1h, a solutron of
1- (2-hydroxyethy!)prperazme (13mg, 0. 10mmoi) and DIEA (18ul, 0. 10mmoi} in DMF (2ml)

" was added and the mixture was stirred at room temperature for-24h then concentrated in
vacuo. The residue taken up in chloroform and the solution was washed with brine and =~
concentrated in vacuo. The res:due was purified by flash chromatography on sifica gel
(eluant 7% methanolfchioroform) to give a pale yellow solid identified as 5-(4-(4-(2-
hydroxyethyl) piperazme—1 —carbonylamrnomethy[)-S methytbenzoy_l) -1-methyl-4,10-
dihydropyrazo!o[4,5-c]pyrido[2,37b][1 4]diazepine (29mg, 58%). |

"H NMR: 8 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. - ' '

S S j'm's:‘ [M+H]*=505.2 \

, 'Examples 21 - 134 _ o _
The- followmg compounds were prepared us:ng analogous methods to those .

descnbed
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 251MeCH2- - -- <467. 3 261G -510.3 OH - 27. IMe/ 533.3 CH2 281g 'm%g}ug?z WCH2 OH - -.
29 1 |ve COREt. 539 3 CHz----< 301MeCH2CH2OHA57.2 48 WD 03/ 016316 Exanpl es

31 - @@@@g S [ MrH * 31CHNHN- Me3. H474.1 - -
BZCHNHN- ) CH2CH3544. 3 33CHNHN- I\/EBCHZC( CH3544. ?%ﬂ@ﬁﬁ%&n%3m -
5283--<5CHI\I-NEI\I-IVEI 514.3 3 |

- Examples 21-30 -

'R' HN

e,

O

R R : MS: [M+H]"
~Cl CHs |- 4473
cl - CHy - . 4613
Me | CHCH,CH.CHs - |  469.3
Me CHoCH(CHg)CH,CH; - 483.3

21
22
23
24

et

Ts]laimlalm

2 | 1] Me 4673

% | 1] a 510.3

27 | 1| Me ~ 533.3

28 | 1| Me 5232 | . i)

0 PR . COEt
‘29 | 11 Me A 539.3
2 | CH——<] : -

30 [ 1 { Me | - . CHZCHZOH . .| 4872 .

48



e 38 | CH | NH N-Me | 3 S~ ] 8703
. ]'39-[CH| NH | NMe |2 | | 556.3

36NNHN- Me20H 680. 2 CH 37CHN- MeN- Me. - 2 . OH 594.3 CH2 \: /g 38GH d\;gss 570 3
C H 39CHNHN Me2556. 3 40CHNHN- Me3CCREL . 600. 3 41CHNHN. Me2CLDS86,

- 42NNHN- Me2CH2CH2NH2. . 504. 1 43NNHN- Me2CH2CH2CH2NH2. . 518. 3 . o
" 44CHNHN\- W@ ss. 4 A5NNHN- Me20572.'3 46CHNHN- CI—IZPhZCI—IZCI—IZﬂHSBIBOZ:‘ﬂ@?’Q

February 20Q -WO 03/016316 Exanples 47 - 117 PCT/ GBQz/ 03593 R4MNS: [I\/H—l]
47HA60. 2 48CHs474. 2 490HZCH3488 2 50CH2CH2CH3502. 3 -

Examples 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

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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51- CH2CH2. CH2CH3. . 516. 3 52CH2CH2CH2CH2CH3530. 3 '53CHZCHZ
~ 54CH2CH2CH( CH3) 2530. 3 55CH2CH( CH3) CH2CH3530. 3. - 56CH2CH(
CH3) 3544. 2 58CH2 556.3 -0 59CH2CH=CH2500. 1 / CHB.
Ve N 1@ Febr uary 2006 WO 03/016316 PCT/ GBO2/ 03593P61/GB!!M7339:73 a

57CH2CH?
CH3 61536

74

Examples 47 - 117

FegRATaSEy: : -

SQCHz. 528..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
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7576 77 78 .79:80" R4 52 MB. [M+H] 4 614.2 586.3 648.2 6%%#&3%%% 553. 1
540. 2: 629.2 587.3 599.2 .9 February 2006-° WO 03/.016316 3593' :
f MkH + N- 81CH2551. 3 CO2Et N

RANS:

WO 03l016316 ' : _PCT/GBOZIG3393
R* MS: [M+H]
62 580.3
63 5803
64 CH=- - 5802
7 o . OH '
65 'CH 6083
66 6342
67 6342
N ) .
68 CH; A é . 634.2
o 0. o
69 | ._CH2—<\J _— . 5403
L 0 _ | L
70 CHZ——W on | 570.2




82-609.1 CHz OH 83N-581:3 CH2 840. 516.3 CH2--- .- - ~~ G‘BF@bﬁja%ﬁWO 200.
CH2 86592.2 CH3 87CH2CH2CCRCH3546. 3 88CH2CH2COPH 532. 1

. 89--
“H 53

CHZCI—@SIHZCOZCHSSGO 2 90CHZCHZCN 513. 4 91CHZCHZN3529 2- | 92CHZ--\571-.‘2_

3/016316

. PCT/GB02/03593

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



WO 03/ 016316 93 94 95 96. 97 98 99 100 101 102 CH2-----\ @a@ug,godaﬂ 0
CH2CH2CH2NH2 - CH2CH2N( CH2CH3) 2 54 9 February. 2006 PCT/ GB02/ 03593 MS. |

572, 2 546. 3 608. 3 609. 3. 557 3 .560. 3

WO 03/016316

R MS: [M+H]"

81 - 551.3

82 609.1

83 5813 |

84 T 516.3.

85 530.2

86 592.2

- 87 ’ CHzCHzCOzCHg 546 3
83 CH,CH,CO;H . 5321

80 .~ CHCH.CN - 513.4
91 CH,CH.N; 52902 .

92 CH \NX | 571.2

.. H O

53

IV}H] "'l_. s

PCTIGB02/03S93 '



572.2 .51 7.3 559.3 573.2 9 February 2006 ' PCT/ GB02/ 03593 %&@é
CH2---" 103N557.3 104CH2CH2CH2CH20H532. 3 105CH OH 530. 2 3

1060H M+ 07CH2532. .3 CH3 OH2 108594.3 CH 109CH2* 536. 2 F CH . 110CHZ
[ % 03/92311 ] PCTIGBOZI03393
R* MS: [M+H]"
93 5722
94 546.3
95 - 608.3 o
96. 609.3
o7 557.3 o
98 560.3 o
99 572.2
100 CH5CH,CH,NH; 517.3
101 CH,CH,N(CH,CHg), 5503
S CHy )
102 o > : 5732 .
( J

‘.‘54



534.3 OH OH ' 111CH22 CH3548.1 4. OH CH2 CH3 1120--<576. 3gEtBruary 2006 .

11. 3CH2CH20CH3518. 2 114CH2C1- 120CH2CH3532. 3 115CH2CH20GH2CH2 562. 3

'116CH2CH2 OCH2 CH2 OCH2CH3576. 3 55 9 February 2006 WO 03/ 016316-Rd 117 130
Exanpl es WA 8§3/0163180. pCT/ GB2/ 03593 MS: [ M+H] + 594:3 605. 7 ABRAGER/@MSH] *" OH -

R | s psHp |

103 | b S ' 557.3

104 CH>CH,CH,CH,OH - 532.3

1 - OH : |
105 | C_H% N/ 530.2
e | CH—— . 536.9
1 -~ OH . - [M+Na]*
. | . oH - .

107 CH;——{; o 532.3
7 ~—CH; S B
108

594.3

5362

109 - .

110 5343

_CH2—<—
o F
- OH
- . CH;‘{_Z o
COoH R
11 . CH2—<7 CHa | 548. 1
| - .
: o OH - , 1
'CHZ'—<_- CH, -
.  CH,

112 576.3

i o 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




118CH550. 3 CH2

128 AGR4MB: [MrHr OH 121NH-584.9 [Ma-Na]~ CH \ /
4.3 124NHCH2CH2NH2500. 3 1250CH2CH20H502. 1
127NHCH OH OH 128NHCH2* .

o BEERANE

.-119CHOH2592. 3 O CH3 120NCH2CH2OHA89. 0 G BXaRPms 121

533 3

2 0O 122NHCI—|2513 3 CH3 B

PCTIGB02/03393

MS: [M+H]

117 |

594.3

130

© B05.7

. Examples 118 -120

MS: [M+H]

118

CH

550.3

119

" CH-

R N © B
S © O—CH,

592.3

120

 489.0

56

S ey . T




- F Exanple 129 4- Cyclopropylnethyl pi per azi ne-1- carboxyllgpg&mg 2006

2-met hyl -4-(5, 6,7, 8-tetrahydro- -thieno[3, 2-bl azepi ne- 4- carbonyl) benzyl-
ester 9 February 2006. WO 03/ 016316 PCT/ GB02/ 03593 4- (4- Car boxy- 3- et hyl

" benzoyl ) -0 0g031G-tetra hyd roth i en o [3,2-b]aze pin 6 FceBpemseon of

4-(4-cyano--3-net hyl benzoyl) -5, 6, 7, 8- t et r ahydr ot hi eno[ 3, 2-b] azepine (1 g,

3.3mmmol ) in conc..sulphuric aC|d/mater (1:1, 30nﬂ) was heated at refl ux
~for.5hr 5@ S ing solutioon was cooled to diluted with water -
(20nm) %ﬁﬁ?ﬁﬁgfgggtgggmnth chl oroform (3 .x 20nﬂ) 'The conbi ned organic
.phases were extracted wtf sat.. NaHCO3 (2 x 20ml). The conbi ned aqueous
extracts were acidifi¢ ) KHSO4 and. extracted wi-th chloroform (3 X
~.20ml). These chl or.of of [ ractls were conbi ned, washed wi th brine, dried-
- over Na2SO4 and concent yat ety
-as (225nmg, 23%. 4-'(4-garboxy-3-
~ 8-tetrahydrot hi eno[ 3, 2- : Hydr oxy R#H¥3 n1ethy|
benzoyl)-5,6,7,8-tetrat hiien 0[3 2-] azep i ne’yl sobutyl chloroforrnate
(25(7I,'2nnnl)’mas add¢d ' ho a sql i ogpof 4N(;69Arboxy 3-. 7
met hyl benzoyl )-5,6, 7, 8-
N- met hyl mor phol i ne (230I 2:1 mol) in TH
was stirred for .. 58 WD 03/016316 1 hr. T

penzoyl )-5,6, 7,

15ml) ~at” OC and the m xture
resultant suspensi on -was

filtered and the filtrate w m bor-ohydri de-
(131ny, 3.45mpl) in| waAker ifrred -at RT
for 2hr;  then. patr—=N#C{Smt)—weas—added—=ant L'“ E-was-remgved i n vacuo.
The o ) S -0 R .
: . 584.9
-1;1 NH — [M#Na]'
122 | NH | CHZ—( : 513.3
123 NH CH,CH,CHoNH, - | 5143
124 | NH | CHCHNH; 500.3
125 0 - CHCH,OH ] - 5021 -
126 | NH CH,CH,OH =~ 5013
- n — ~ OH |
127 | NH _ 9H2 N\
1280 NHO| 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

57

o0 give a pale brown solid |dent|f|ed.

eL/éhydrotHﬁeno[S\Egﬁ]a pi ne (470ny, i.48nnDl) and
(



. remai ni ng sol ution was dil uted with water and ‘extracted WFteBru‘égt f.orm (3
x 20ml). The comnbi ned organic phases were washed with brine ried over - -
Na2804 ar;lg % ntrated in vacuo to give a pale brown solid |dent|f| ed as_
4- (4- hydr 93%’ 194 - 3- net hyl benzoyl) 5, 6,7, 8-t etrahydr ot hi eREFEBI283W3epi ne
(330ng, 74% . 4- (4 (1-1'm dazol ecar bonyl-oxymet hyl ) - 3- net hyI benzoyl )-5,6,7,8
t et rahydrot hi eno[ 3, 2- 'b] azepi ne ‘1, 1" - Car bonyl di.i m dazol e '(36ng, 0. 22mm| )
was added to. ution of 4-(4-

hydr oxym ’7, 8- etrahydr ot h| eng az epi ne
(60ny, - i trogen -gas-and t\ tion was

S renpved—»n vatye he reS|due

was purlfled b

chl orof or m 3% @Rt hangl)
4- (4- (1-i mi d&¥ol egar bo
8-tetrahydrothi eng

pyl met hyl - pi perazi n-e- d )
t hi eno[ 3, 2- b] azepi ne- 4- car bonyl ) - benzyl | . ester A“m xture of

4-(4-(1-i m dazol ecar bonyl oxynet hyl ) - 3- met hyl ‘benzoyl)-5, 6, {7, 8-

t-et rahydr ot hi eno[ 3, 2- bj azepi ne (1. Ceq), 1-cyctopropy|nethy - pi perazine
(1..Ceq) and DIEA (1.05eg) was heated at reflux for 48h.  The m xture was
concentrated in' vacuo and purified by flash chro .grap ~on silica gel :
(el uant et hanolichloroform. Ms: [MtH = = '
03/016316-131 132 Exanples 133 and 134 Prep
'Exanple 133

. 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
: resultlng- 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. extraets were c-ombined washed -
-wzth brine, dried over NaZSO4 and concentrated in vacuo to give a pale brown sohd: o
|dent|t” 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'ine __
!sobutyl' chloroformate (250p!, - 2mmol) wae 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 stu‘red for



MS; [M-H+ = 622.7 60 9 February 2006.- PCT/ GB02/ 03593 'V§FeBM5|gﬂ200%77 6
488.7 9 February 2006 WD 03/016316 Exanple 134 MS: [ M+H * = 586. 2 Exanpl e

- -135 In vitro Testing PCT/ GB02/ 03593 Conpounds were assayed to determ ne .

" their abMaey016Y¥6ni m.c the cel lul ar consequences. of OT BCi/GBOZ0ISGN on
intact cells. In the assay, t he - conpounds of the- i nvention cause - -
significant cellular activation at concentrati.ons of 30Mor less. Preferred

conpounglg. tﬁasa.u&aa%ﬁapéﬁa&n apatsl M@réd)@nétth@ﬁﬁﬁa@é‘WaQtdcﬂea 18fa 300mM 6f less
and can i nduce t referred conpounds are

 either SAGYAT PPE%M@”’%? W@éﬁ“%@t“ﬁﬂ"&“‘éﬂ i ‘E‘?}ﬁ‘b 1@(@ gt Qﬁ@vo pelulien Vvos eyred,

assays QT ¥RSARRSSEAt NHK® (86H) Wad AddeBeIRhe THBGwds Yeiiovad TRsddudd The
- Representative conpounds were tested for activity in the rat uterine

~ cont r acteMmainiyg ﬁ@JH’@Q“ was gilijted with veatereansipiteasted il cifl@fpfcm @godPsth Thee g
- conpoungdg. ey 9 é(ﬁé@e%ﬂnfe‘?é‘gfagh@cp%thf}:ﬁ's UG o NJ@OUE%'CBRC%@@@OQ“ ons -

- at doses bel ow el ecte oun - were then grven eit
~or Lv. iroragkp do rgatesaaméﬁ Prwvre pelict idteatl’r"r@s%ﬁs(é-hmdsowwﬁwhﬁﬂe@thyibenmm uary

2006 567 8—tetrahydroth|eno[3 2-tlazepine (330mg, 74%).

_4 (4-(1 -lmldazolecarbonyloxymethyl)-S-methy!benzoyI) 5 6,7 8~tetrahydroth1eno[3 2.

blazepine : , : 7 _
1 1-Carbonyidum:dazofe (36mg, 0.22mmol) was added to a solutioh_ of - 4-(4-
' .hydroxymethyl-?:-methylbenzoy!)—S,6,7,8-tetrahydrothieno[3,2-b]azepihe.' C (60mg,

'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 :
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 vac’Lio'and :

) | purified by ﬂash chromatography on smca gel (eluant methanollch[oroform)

. MS: [M+H] =468 - '

k -Examples 131132




WO 03/ 01631. 6 Exanpl e 137 Tablet for Oral Administ

Tabl ets contai ning 100ny of the conpound of Exanple 11 as the active agent
nd of Exanple 1120

roxypropyl cel | ul osel8. Oy Carboxynethylcellu?%
Magnesi um st ear at e3. Oy Lact ose195. Oy Tot al 500. Oy  The ndterials are bl énded

are preg%g%€®dﬁﬂg1the foll owi ng: Conpou

starch71l

and then pressed to give 2000 tablets of

ration olFebffdRP 20083593

250ng, each. .- containing .
of the conpound af Exanple 11. The foregoing dennrstrates t hat the

conpounds” accor di ng to t he presegt inve

dflopghqt

amMSERIHt S at .t

oxytocin receptgr and accgrarn y ey
agents for- the tjireat nent o¢f dj tions s
mal e erectile dysfunction] e]lac y d
dysfunction, carcer 18 the prostate,) br
.0st eoporosi s, -bgnign - prosiatlc | as
depression,_The conpounds|may al

bly- I'TTIU, {
uch as, s
i sorders 4§
east €l ovar
ia, post-
ed to i-ndy

xual . di sor
ind f enal e.
y - add7lBoned,
partum bl e dlng,
ice | abour

+ Ao~y o

‘the placenta, t¢ decreaserarteriat—btoo
.responses to stifess and t9 incre
the present inveéntion is further
February. 2006. - 132

Pt esSStire;
noci cept i
i.n the fq(

| .Me

)l | owi ng cl gi ns. J
- 4887 |

Examples 133 and 134

‘Prepared by analogbus_ methods. -

 Example 133

MIS: [MHH]T = 622.7

o

Corn
BOAPTPIML 3. Og

100ng
he'

and

tHtrty—as—jphar maceut i cal
ers |nclud|ng
exual - T

r delivery of "
e exagger at ed
e threshold. The scope of
.62 9"
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WD 03/ 016316 . -PCT/ GB02/ 03593 CLAI'MS 1. A conpound. a@qférbmdp)gzé@ general
- formula 1, or a pharmaceutiically acceptable salt thereof wherein: G is
“selected .froma group. according:to. gener al forrrul a 2, ‘a group according to.
gener al ~W§¥@¥M6318, a group according to general for rruI a’ 4 PCR/GRODOFHI3 S
.according to ‘general fornula 5; a group according-to-general formnul a 6 and
a. group according to general formula 7; RS A A NAM R6 - 26 1fl 11 ~
- A . g AEgismsil gated from CH2, CH(OH), ‘NH, N--alkyl;, 0 and S; A2 is sel ected-‘
- from CH2, (OH), .., C(=O and NH, A3 is selectedfromS NH, N—aIkyI ' S
-- CHECH- and - CH:Nr A8 As--W(?, "~A ql4 | o
: ‘H “'*N -

MS: [M+H]' = 586.2

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 tnventlon 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. '

61



13 q15 4 -1A.. gl 63 WD 03/ 01631G A4 and A5 are each seb &y® CH and

N, A5

sel ected’

Afrom N
X1 |s_s
~al kyl
aIkynyI
opti-ona
(CO) - 0-
CH( OH) -

'selecte

_ is selected fromCH2, NH, Nalkyl and G A and A
~.Cand N: A8 and A9 are selectedfromCH N, -NH, N(CHZ)dR' and S; A Qg is
OESCH, CcH, N, NH, N(CH2)dR7 and S; A12 andPAT/SBNEWE| ect ed -

and - C A4, A15 and A'6 are selected fromNH, N-CH3i S, N and CH;

el ected fromO and N R, R2 and R3 are each sel ected fromH,

dmple 132 A and Br; R4 is selected fromH, alkyl, alkenyl, -
SHitd 20y ad | d phenyl; optionally substituted thi enyl

I-Il-y substi t ut eW%{rréﬁaﬁopt i onal I y substituted pyridyl, -

(Ghpste RNtgicRR) BRB)g oCie CErPHuGHBIRBxam@eil 1Cas- tﬁ‘HZadﬂ&e adeBHrg

rom al

(@Fﬁg@d%@&g@ oviy-(CH2) 3-R8 and CH R8 R5 and R6 are |ndependently

-(CH2)r-Ar;" R is selected fromH, -al kyl,

optionally substituted phenyl F, OH, Oal kyl, Oacyl, S alkyl, NH2

NH- - al k
CONH- al

|, I,,NaIkI acyl COZH,-COZ CO\IHZ
i |, H(;%}Gh %fF%g%&%l{P CF?B o%t?ona?lly substit ut e%d%l dyl ;- -

opt.i onal I y Ceubstardhut ed-t hi enyl and optional ly substitutéd.@aryl: R8.is - -

'sel ecte
phenyl ,

d fr _ enyl, al kynyl acyl ,; optionall ubst__l_t_uted'
64 H%deyﬂjobﬁl:el[uf’dsé S R 1%5 | |

o Carbox'ymethylce[lulose calcium - S o 13.0g
Magnesium stearate - : R - 309
' Lactose T - 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, osteoporosns benign prostatlc hyperplasia, post- -

-.de!i\'lery:of the placenta, to decrease arterial blood preésure, to decrease exaggerated--'.

“responses to stress 'an_d to increase the nociceptive threshold. _

partum bleeding, and depres_srcn. The compounds may also be used to induce labour or

~_ The scope of the present invention is further defined in the following claims.
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“both A" and Al are C; provi

9 February 2006 WD 03/ 016316 PCT/ GBOZ/ 03593 ‘optional |y, sypg#ljulé ﬁaﬁpyrl dyl,
“optionally substituted thienyl, optionally substituted fury optionally
substituted pyrollyl, optlonally substituted pyrazolyl, optlonally :
subst i t uWEX3/i1sI16aZ Ol yl-, optionally substituted oxazol yI PCB{§IH00MA319B y -
‘substituted isoxazolyl, optionally: substituted thiazol'yl, optionally
substituted isothiazol yI F, OH, hydroxyal kyl, O-alkyl, Oacyl - S-al kyI
- NH2, NH--alk N( al kyl )2 1-pyrrolidinyl, I-p| peridinyl, 4- m)rphol i nyl,
" NH acyl CLAM gkyl) acyl, N3, CORH, COp--alkyl, CONH2, CONH:alkyl, -
~ CON(al kyl') & c@bo@@a%m@ﬁo@%né@[%ﬁﬁﬁbfﬂ @maqman@aaéthtbtaﬁylbsédp&aﬁl@dalt S
‘thienyl and optlonally substituted phenyl; ais 1'or 2, bis-1, 2or 3, ¢
is 1or 2 Wereef 1, 2 0or 3; eis 1, 2, 30r4 .f is1 2or 3andg,. .. h; i -
and j -are all -independently .10r. 23 neit her A7 nor A" is Nif one of A8, A9
~and A7 is NH N(CH)dR7 or Sy if 1 I's -CH:CH- ‘then AB-is N, A9 is CHand o
3 . ROt nore. ne of AB, A9 and A" i's -
6t both si ously N, if Al0is not.‘
NH, IN( CkR) dE—®* S or “one of A7 and
“All is N, not nore than one of gﬁ (CBLNH N-CH3 or S; Al2 and.
“A13 -are not both sinultaneously N: ,i f one A14 i\|5 and A16 is NH, N-CH3 -
or S then Al2 and Al3 are both C Rand one o@ Al4, A5 and Al6 is NH. N CH3.
or S or one of Al2 and A13 is N .65 9 Fe,Pr uary 2006 V\D 03/016316

NH, N(CH2)dR7 or S;° A7 ar@-A"j
- CH=CH then one of A8, A9 and |

PCT/ GB02/ 03593 -
: wheremr o

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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A conpound accor ding to. Caim 1, or a pharmaceutically @q%% b@besal t

t her eof , V\/nerei n at least one of Rl, R2 and R3 is H and east one is
not H. A #rgg(haccordl ng to Claiml or 2, or.a phar naceutl cal |y
accept abI e sal ereof, wherein one of RL, R2 and R3 i s ReNEBIUIBSPF om an

~al kyl group, F,- d and Br and the ot hers are H 4 A conpound according to. -

- any precedi har e y accept able salt thereof,

wherein R Al%@é%e%%@d“'f’ﬁﬁ%@@%@“ ‘Lﬂp and O, ‘and R2 and R3 are H A
conmpound accordi ng to any pr ecedl ng Caim or a phar maceutical ly accept abl e
sal t thereofs,. wh ‘ corrpound accordi ng to any preceding

Claim or zf‘ﬂ%ﬁ?'ﬁ&@@ﬁ’f‘i“&&ﬁ-’!y""&c@e%ﬂ@”é Fal t " thereof, wherein ais 1 and b

LT

is 2. A conpound according to any precedl ng Claim or a pharmaceuti caI l.y
accept abl e galt Jhereof, wherein GL is a group according to general
formul a 3. A8 anddonBruskiedes fea @@ndd\:cl aim 7, or a pharmaceutically

acceptable salt thereof, wherein c is 2; A corrpound according to daim¥ or *
8, or a phar, nacelgtl caI | y acceptabl e sal t ther of , wherein A is CH. and A2

is NH 10 A @fpoaia salestaddram GH NaiNgl. N(@HekR8and8; a phar maceut i cal |y |

-acceptabl e salt thereof, ~wherein A" is NH or N-alkyl and A2 is C(: O) 11 A

conmpound according to any of- Caims 7 to 10, or a pharmaceutically -
accept abl e Asaistselectasd om, Qﬁ%@féfrﬂw,llﬁHS\l@’r&)M 2ad®;A5 are both CH 12 A

conmpound according to any of Claims 7 to 10, or a pharnaceutical ly
accept abl e salt t her eof wherein A3 is -CH=CH and A4 and A5 are both CH
66 9 Februa‘r ya!Ebﬁg %S@@b&ﬂﬁmm GBOZ/ 03593 ,

_' A“, AT _and A g;e sale'cted- from NH, N—C!_ﬂa,- S, N and CH; o o
x is sa_lectenl from O and NH;

| R R®and R are each selected from H alkyl, Oéalkyl,F,.C.:ll and B
'R“ is selected from H, alkyl, alkenyl, alkynyl, optionaliy subétitnté'a phenyl, optionally.
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-(CHa-R® and - CHZ-—.—A—RB

R_s and R® are independently selected 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 frqm H, allkyl, alkenyi, 'alkynyi._ acyl, optionalfy substituted'phenyl,

64
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. acceptable salt “thereof, wherein A3 is -CH:N- and. A4 and

.13°A corrpound according to any of Claims 7. to 10, or gé.r WI cally
are both CH.

"~ 14. A conpound according to any of Claims 7 to 10, or a pharrmaceutically

accept abM® B4NE316her eof , wherein A3 is -CH=CH, A4 is CH BEE/GE®2108598. 15 A -

conpound according to any of Clainms 1 to 6, or a pharnmaceutically .
acceptable salt thereof, wherein Gl is a group according to general

formul.a 6 opticihallfsswbatio.rtp@pmﬂjmccmﬁonhiiygsubetltat@ thriehyl, opﬁior@llphaivs’tiﬁatedftirglai,l y .
accept abl e, rel / Ad.. 17 A
coround oeBRirant b6t Ilieq oY o SuRefRds OO0 SENAESy Sdhuith 17 A

"t her eof , mhldamlyi d;ﬂ:onal!y ﬁ&sﬁ]diecmmhzém ‘aptondlysaubstitoteld iﬁﬂazd]&l Apt:cmaﬂpund

' di t I I | t .
oherern Sas st dedlaRiond odoBAR RESGH SRRt T L kiR OaRs g to

~ Caim15, oradyl, mza:kwameetmaaélkw n@u%g abbgrairdiriyl, t1h§|f36ﬁtilnyt mhﬁfrﬁw. 0?913

~CH=CH, A4 is A5 is N. npound according to _an ains 1
to 6, or aNbln%ﬁyhﬁﬂekaﬁ)@awl %&%*b%—é'kyhl@i\"ﬁhé?%ﬁ—aw{e@@il‘%

a pharmaceuti cal'l y acceptable salt ther eof, wherein A6 is NH. 22 ° A .

-conpound according to Claim20 or or. a pharmaceutical ly acceptabl e salt

‘thereof,  WherajachQy fréml}”ﬂtseﬁa[gp (Jsk{%bféd%en@%rﬁ SR LR AN ogﬂ)l Syt»o A aim

22, or a pharmaceutically accéeptable salt thereof, wWherein N and- A
is CH.. 24 A conpound according to Claim1l, or a phar maceutically

accept abl e, 524 Brﬁr@fsepfz or SME% ?'092 Kis 4 S BPB 'E”s 2, @'or 4R?,Sap§ cl?% Mg bot h H

and X1 is NH. 9- February WO 03/0 631
' h i andj are all |ndependently1 or2

_: pi;qvided _that; .
- nét rﬁc;re _than. one of "A",‘A9 anq Ais NH, N(CI;{Z)QR7 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

alkyl)s €Na' group
~according sqigeperal formula'4 or 6 21 A conpound according to Caim 20, or




PCT/ GB02/.03593 25. A conpound accor di ng to daiml or 244 @h, ry2006

phar maceutical | y accept able salt thereof, wherein R is nethy ,

R2. and - qu,@rogml?&tlgl H XL is NH a.is 1 and b is 2. 26 A co ound accordl ng
to Claim phar maceutical |y acceptabl e salt thereof, PCRHEHRIOBL is a -
-group according to general forrmula 6, A4, A5 and A O are aII CH- A6 is 'NH
. A7 and Al are both C° A8 is N-(CH2)d- 'R7 and A9 is N. 27 A conpound R
according to Claim1, ‘or a pharmaceutical |y acceptabl e salt thereof, - e
- wherein bis 2,

G is azger ojéugo EQQC{)AI” ngrgb%tﬁé?gﬂg‘r R?S%ﬁ%frﬁg%%hn -l,ly%feétr% A tbt%éa%fstll CH, -

A6 is NH, Avherain a&lldaaaépee Obﬁ?tchandéBs isH Bnd @HZpet e iamept B9 is N 28 A~
conpound according to Caiml selected from5-(4-(4-cycl opropyl met hyl
pi perazi ne-1 -carbonyl ani nonet hyl ) - 3- met hyl benzoyl ) - 1-

net hyl - £,.107 doimpdunpgcarding & Clirh] 1 dr, B ]drerzratinaza iically acceptable salt thereof

2o e BRSSOt 368 REROYUBHLR IR BN B, ¥ SNE W il ™ hyl -

, 10- dlhydropyraz
5- (4- (4- (3-dieisaxgbenzyl ) pi per azi ne-1 - car bonyl am nonet hyl ) - 3- nethylbenzoyl)
-1 met-hyl'--4, 10- di hydr opyr azol o[ 5, 4-b] [ 1, 5] benzodi azepi ne, .
5- (4- (4-(3- hydroxynethylbenzyl)plpera2|ne I-carbonylantnonethyl) 3-ret hyl be -
-nzoyI ) =4 1 A aeynhgundiaccbeding toyamomercadiol Cigim, ér la]ph[arrﬁacéiilballgz eh:zeﬂabﬁmnl ne;
~carbonyl a?n é\%ﬁ&@e{%(h'gﬁ %ﬁl%étﬁgiro& ¥ nzetﬁyl up anc?CF and R” and R are H. ._
di hydr opyrazol o[ 5, 4-b] [ 1, 5] benzodi azepi ne, e '

5-(4-(45( 2, razine -

5 S 2Bt SR 48] Mecding piaim, o ﬁyhaﬂ"a'seutca"y ccceptableselt .

| 0- di hydr oplyeraobl\ntb{eﬁemm]s[ﬂHS] benzodi azepi ne, -
1- met hyl - 5- ( 3- met hyl - 4- (4- ( 3- (met-hyl t hi o) pr opy! ) pi per azi ne-1- car bonyl ,
am nonet hyl ) benzoyl ) -4, 10. - di hydr opyr azol o[ 5, 4-b] [ 1, 5] benzodi azepi ne,: 68 9
Februar § 2@0&mpound acoordlng to any preceding Claim, or a pharmaceutnca[ly acceptab!e salt _

thereof whereinais 1 and bis 2.

7 A compound aooordmg to any precedmg Clalm ora pharmaceutlcal!y acceptable sa]t -
. thereof, wherein Glisa group accordmg to general formula 3. ‘

8 A compound accordrng toClaim7, or a pharmaceutroal!y acoeptable salt thereof
_‘_wherem cis 2. '

9. A compound according to Cla:m 7or 8 ora pharmaceutloally acceptable sait thereof g } -
. wherein A'is CH, and A% is NH.- | -

- 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).’ - '

1A 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.

- 66



|

- 5- (4 (4 (2 ‘hydr oxyet hyI )p| per azi ne- 1- car bonyl ani nomet hyl'y Wdogenzoyl )
1 nmethyl-4,1 0-di hydropyrazolo[5, 4-b] [1, 5]benzod |azep| ne
~1-net hyl - 5- (3-net hyl - 4- (4-(3- (rret hyl t hio ) propyl) pi perazi ne-1=

car bony! &’tﬁ‘?ﬂ?ﬂf@clﬁyl )benzoyl ) - 4, 10-di hydr opyr azol o[ 5, 4- b] | rp&*]&mnmwsazepl ne -

. 5 (4- (4- (2- ami noet hyI ) pi per azi ne- 1-car bonyl am nonet hyl ) - 3- et hyl benzoyl ) - 1- o

net hyl -4, A%oﬂiﬂ&ﬁﬁ%@&ér@%@ltg[aﬁy%f @]a{lr;asg']tQQ@ZQsdé §ﬁ§r9fﬁd!§éutlca!t§ acceptable salt
5-(4-(4-(2-hyd roxxet yl)prperazine-| -car onyl am nonet hyl) met'hyl benzoyl ) -

1- et hyl - fetgnfgy Wﬁlﬂ‘r%p‘?rﬂﬁf‘b[%d% apdyraradpesh Chl b] [ 1, 4] di azepi ne, and

phar maceutical |y acceptable salts thereof. 29 At .| east one optical i soner

of a conpound or salt according to any _previous claim 30 A pharmaceuti cal

conposi 14 oft GAAREKNE eARATHIBES0 &N OfEIAINE 7 18 4Pt obr Phawseutieallyegrerjable saliny of
Cains 1 t&ez&fa@h@,@mq&i,bvgi_p&q_q\t A8k ARRaATReRUL I cal conposi tion according -

to Claim30 which i.s a tablet or capsule for oral admnistration. 32 A
pharmaceuti cal conposition according to Claim30 or 31 which is for the

treat mepd  AQhnimRbLAd %E@&H!n%ﬁto%)ﬁfo#&%ﬁﬁ@'% to %BOAa %snﬁ&reuacéw%eé&ﬂgble%altt Of o

i somer according to an O-al s 9, is as conponent I'n .
manuf act urﬂ"eﬁ@faw‘ﬁﬁfﬁm Cie 9TeHp agenprpisite @@ﬁerasfprmulas%oezcor ding to d ai m 33

wherei n the pharnmaceutical conposition is to be used in the treatnment of

- -mal e erectile dysfunction. 35 The use of a conpound, salt or isoner

accor di By feomppund ageeiring te Glamgth, |onatnhermmmﬂalbtaﬂcep@bleasaitéae@aﬁent .for |

| the treal mftre] ATRISalt A SH@AeaFeelB‘o{f‘}'CI-fj' sorders. - 69

17 A compound accordsng to Ctalm 15 ora pharmaceuttcally acceptable salt thereof,
wherein A3 is ~CH=CH- and A* and AS are both CH.

18 A compound accordmg {o Claim 15 ora phannaceutically acceptabie sait 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 |
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26

27
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A compound accord:ng to Claim 1 or 24, ora pharmaceutlcaily acceptable salt

‘thereof, wherein R"is methyl or Cl, R? and R® are both H, X'is NH, a is 1 and bis 2

A compound according to Claim 1 ora pharmaceuﬁcally acceptable salt thereof

wherein G' is a group according to general formula 6, A%, A5 and A are all CH, A% is
NH, A” and A" are both C, A is N—(CHg)d—RT and A%is N. '

A compound according to Claim 1, or a pharmadéutically a¢ceptable salt thereof '

wherein R is methyi or Cl, R?and R® are both H, X'is NH, ais 1,bis 2, G' is a. group

according to general formula 6, A*, ASand A" are al CH A’is NH, A7 and A™ are

- both C, A% is N- (CHz)d-R7 and A%is N.

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— S

dlhydropyrazoio[S 4- b][‘! 5]benzod|azepme

5—(4-(4-(3~hydroxybenzyl)pip'erazine-1-carbony!aminomethyf)-S-mefhyiber;zoyl)-’l- _

methyl-4, 1 O-dihydropyrazolo{5,4-b]{1 ,51benzodiazepine,' |

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_

5-(4-(4-(3~hydroxymethylbenzyi)psperaz:ne-‘l -carbonylammomethyl) S-methylbenzoyl)- ‘ -
- 1-methyl-4.10- dlhydropyrazolo[s 4- b]['i S]benzodiazeplne ' |

P
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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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