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The present invention provides, in a first aspect, a compound of formula (1) or a
35 pharmaceutically acceptable salt thereof:

wherein:



R represents -Cl.e alkyl, -C3_7 cycloal kyl or CHzZ-C3.7 cycl oal kyl, wherein
sai d cycl oal kyl groups may be optionally substituted by Cl-3 al kyl; X

represents bond or -CH2-, R2 represents -aryl, -aryl-aryl, -aryl-heteroaryl,
-aryl - het er @@y sdoybrssoshet eroaryl, -heteroaryl- 5 aryl PCT/EP2006/006613
-heteroaryl - heteroaryl, -heteroaryl-heterocyclyl, - heterocy/EfP
-heterocyclyl-aryl, - heterocyclyl-heteroaryl or -heterocyclyl- heterocyclyl;
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(- The term ‘C,., cycloalkyl' as used herein refers to a saturated monocyclic hydrocarbon
30 ring of x to y carbon atoms. Examples of Cs.; cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cyclohepty!.

The term ‘halogen’ as used herein refers to a fluorine, chiorine, bromine or iodine atom.

35  The term ‘haloC,. alkyl’ as used herein refers to a C,., alkyl group as defined herein
wherein at least one hydrogen atom is replaced with halogen. Examples of haloC, 5 alkyl
groups include fluoroethyl, trifluoromethyl or trifluoroethyl and the like.

The term ‘aryl’ as used herein refers to a Cg.y, monocyclic or bicyclic hydrocarbon ring

40  wherein at least one ring is aromatic. Examples of such groups include phenyl, naphthyl
or tetrahydronaphthalenyl and the like. In one embodiment, the term ‘ary!’ refers to a Cs.
12 monocyclic aromatic ring, particularly phenyl.
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The term ' heteroaryl' as used herein refers to a 5-6 nmenbered nonocyclic
aromatic or a fused 8-10 nenbered bicyclic aromatic ring, which nonocyclic
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oxygen, nitrogen or sulphur, More particularly, the term ‘heterocyclyl’ refers a nitrogen
containing heterocyclyl group

35 The term ‘nitrogen containing heterocyclyl’ refers to a 4-7 membered monocyclic ring
which may be saturated or partially unsaturated, which monocyclic ring contains at least
one nitrogen atom and 1 to 3 other heteroatoms selected from oxygen, nitrogen or
sulphur. Examples of nitrogen containing heterocyclyl groups include pyrrolidiny|,
azetidinyl, pyrazolidinyl, oxazolidinyl, imidazolidinyl, piperidinyl, piperazinyl, morpholinyl,

40 thiomorpholinyl, thiazolidiny!, hydantoinyl, valerolactamyl, tetrahydropyridinyl,
tetrahydropyrimidinyl, diazepanyl, azepanyl and the like.
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WO 2007/ 025596 PCT/ EP2006/ 006613 | n one enbodi nent, Rl represents -C3.7
cycloal kyl (e.g. cyclobutyl, cyclopentyl or cyclohexyl) wherein the
cycl oal kyl group is optlonally substituted by Cl4 alkyl. In a nore
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cyclobutyl. 5 In an alternative enbodinent, R represents -Cl.6 al kyl (e.qg.
ethyl, 1-methylethyl, 2- nethyl propyl), part icularly 1-nethylethyl or
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Cl. 3 al I In a further enbodl ment, R2 represents: -aryl (e.g. phenyl)
optional | y dupsepinbediaept, RS Froresentrorasyl sabys betetveyely, |e/lfeteroary, Heter@ylsuch as

- CONKARS ( e.rgteredychd-iihd -heXehddyblyl-hefebi?) , - SO2R (e.g. -SO2Me), 35 NR4ASO2R5
(e.g. -NHSG2Me), cyano or hal ogen (e.g. brom); -aryl-heterocyclyl (e.g.

henyl - | i di di i dinyl, o2
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PCT/ EP2006/ ! rarf, &
substituents on the aryl, heteroaryl or heterocyclyl groups of R are selected from

25  halogen, hydroxy, cyano, nitro, =0, C,4 alkyl, -O-C, ¢ alkyl, haloC, alkyl, -O-haloCys
alkyl and -CONRR®,

In one embodiment, R* R®and R® are independently selected from hydrogen and Cya
(~ alkyl. In a more particular embodiment, R®, R® and R® are independently selected from
30  hydrogen and C,_3 alkyl.

In a further embodiment, R? represents:

-aryl (e.g. phenyl) optionally substituted by one or more substituents {(e.g. 1, 2 or

3) such as -CONR’R® (e.g. -CONH,, -CONHMe, -CONMe,), -SO,R* (e.g. -SOMe), -
35 NR'SO,R® (e.g. -NHSO;Me), cyano or halogen (e.g. bromo);

-aryl-heterocyclyl (e.g. phenyl-pyrrolidinyl, phenyl-oxazolidinyl, phenyl-
imidazolidinyl, phenyl-morpholinyl, phenyl-piperidinyl) optionally substituted on the
heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as =0 groups and -

“Cygalkyl (e.g. methyl);
40 -aryl-heteroaryl (e.g. phenyl-oxadiazolyl) optionally substituted by one or more
substituents {e.g. 1, 2 or 3) such as -C,salkyl (e.g. methyl);
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-heteroaryl -heterocyclyl (e.g. pyridinyl-pyrrolidinyl) optionally
substituted on the heterocyclyl group by one or nore substitutents (e.g. 1,
2 or 3) such as =0 groups; or -heterocyclyl-heteroaryl (e.g.
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- phenyl - 3-i m dazohe@ravy@yidhetidroare) (e 0 d-(pyritBed-idy-pipeadig-4-ymesplighily sobstituted
-het eroaby| - heby Qsre Klibdtifutéhts éplyﬁro?h) flichad-¥) Jandiyieidiemny! ) optionally

substituted ‘on the heterocycl yFe gr oup by one or nore substi t utents (e.g. 1,
2 or 3) such as =0 groups, (e 2- (N-pyrrolidin-2-one)-pyridin-5-yl). 40
Most parti cuMarg %“’W”Ve%r@@@ﬁ?@s -aryl -heterocyclyl (e.g.
- phenyl - pyrrol i di-aryl(eyd. phepheoptiondily3ubstiuted bylome 8-mibre substitesnyd (e.g. 1, 2 or
i m dazol i di n3Psuth as ~CORRIR-(BR! NI -GoMHMeP TN i BB, RY|ey. 1s@lNe)opt i onal |y
30 NR'SO,R® (e.g. -NHSO,Me), cyano or halogen (e.g. bromo);
-aryl-heterocyclyt (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yl, -
phenyl- imidazolidin-3-yi, -phenyl-morpholin-4-yi, phenyl-piperidin-1-yl) optionally
substituted on the heterocyclyl group by cne or more (e.g. 1, 2 or 3) substituents such as
=0 groups (e.g. -phenyl-1-pyrrolidin-2-one, -phenyl-3-(1,3-oxazolidin-2-one), -phenyl-3 -
35 imidazolidin-2-one, -phenyl-3-imidazolidin-2,4-dione) and -C,s alkyl (.g. methyl); or
-heteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yl}-pyridin-5-y!) optionally substituted
on the heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups
(e.g. 2-(N-pyrrolidin-2-one)-pyridin-5-yl).

40  Most particularly, R?represents:
-aryl-heterocyclyl (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yl, -
phenyl- imidazolidin-3-yl, -phenyl-morpholin-4-yl, phenyl-piperidin-1-yl} optionally
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-5 WD 2007/ 025596 PCTI EP20061006613 substituted on the heterocyclyl group
by one or nore (e.g. 1, 2 or 3) substituents such as =0 groups (e.g.
-phenyl -1 - pyrrolidin-2-one, -phenyl-3-(1, 3-oxazolidin-2-one), -phenyl-

i m dazol i di phenyl - 3-i m dazol i di n- 2, 4-di one) an (e.g.
met hyl ) ; Qﬂﬁ%@@?ﬁ%&yl heterocyclyl (e.g. 2- (pyrrol|d|n%ETQ*?mﬂ9¥¥ﬁln-5-yl)
optlonally substituted 5 on the heterocyclyl group by one or nore
substitutents (e.g. 1, 2 or 3) such as =0 groups (e.qg.

2- (N-pyrrol 'sglbéﬁﬁecp&? eméiér r\SLB by bie 8fiord Qgci 12 6|h:ﬁ sBBﬁi?LFerHE %JPP{SQt on

provides a ¢ e Salt or

h
sol vat e ther@g%?'oumlge qpe 'W q” 'B%é%’l?nf‘g‘ oy ‘R’Sﬂzc" i 0?% Beryl or
- CH2- C3. i cyntﬂ@mhﬂwzow:emww Finidazolidin-dai-digne) agd ol psaliyhie. mmaﬂm); omal |y
subslt i tut edI by ClheleraarylyhdterScysh (. R pgrrdtidonol)-pyridik-BiEA), opf?ana’n?anm%cﬁ J.
-ar r r n
aryl, -g§ yon*&?é Ret&ro¥ !W brogp ﬂne%?H%F@%IbﬂutuﬁenQQE?e?g%%f{/ p*&%k@éﬁ‘éﬁ gya

heterocyclyl clyl
groups of ﬁ%&%@w 95"' i fygg'ﬂgjfﬁ)fut ed by one or nore substituents

(e.g. 1, 2 or 3) which may be the sane or different, and which are sel ected
fromthe grarummmscﬁthermew‘nt hﬁém@arprowuedracvom oeu@anorrmué (IPor a0, Cl.6

al kyl, halo | kyl, - 802R4 CONR4ARS,
CNRA CCRE E\S‘ @c%@?ﬁg oia%& tigme og%e:ﬁe:%f an ﬂ

i ndepen Rt R reqte rct¥§'8 ?*h‘fyﬁg?ﬁ kyly ynergio %l'ﬂ)%’&'ioﬁ'@ﬂt of
this aspect graups nayrb@mO@llwsgwmted D!@ela allgg7 7 cycl oal kyl (e.g.

cycl obutyl, xcrepleg@rgton®br QKL 0hexyl ) particul arly unsubst i tuted

gt TR et SR, (o

eth
rrgt hyl pro 93r°‘:ly @Y enbodi ment of this aspect represents

unsubst ilf ut wetem-liaﬂtawlz hesemasﬂlaasﬂhetermclvhgtmxrqfﬁ @Wlbﬁmp@pl}d"mvlbﬂ}ltuteﬁo I n
one enbodi neRon@br inbieSsubsaerts (4.5.€1, 2ror 3) whieh ﬁfa?%é)ﬂhe@d?debﬂdaﬂér@ﬁt}’@ﬂld" groups
of R2 may Qﬁucﬂ%é Qé]ﬁétéa' romand | ltonJ? né?éflng B?hé? r§ E)Hntouﬁi

or 3) which #Fj &nh s the
group conS| '8? Kb gEhal ’dir"’éb?’ - yéh‘éﬁ RCiup 0 Cl.6
al kyl, hal OU%S@hFRyQF-SOENIﬁ&i o@md 6 al kyI and - CC]\IR4R5 35 In one errbodl ment

of thi S 20S padkreirRR} afbR2AE ifepandentip depaed roilydageraned, f akyn hydr ogen and
Cl_3 alkyl. In a further enbodi ment of this aspect, R2 represents 40 -aryl

(()(ra.gé) pgﬁgﬁll% 0 tlonEI I%/t g"bStﬁél#q%d b%ﬁqne or gi g 3:c;t %?eeée g. 1, 2

-SRMe), - RPSERREYClepentyl-aemdpexyl). Reflistier lbidnﬂ’@ﬁtﬂg'@ﬁ CQI@OQJJ‘Y‘br ono) ;

25  Inan alternative embodiment, R represents —Ci alky! (e.g. ethyl, 1-methylethyl, 2-
methyipropy!), particularly 1-methylethyl or 2-methylpropyl.

in another embodiment of this aspect, R' represents unsubstituted —-CH,-C3 ; cycloalkyl,

( particularly cyclopropylmethyl.
30
In one embodiment of this aspect, the aryl, heteroaryl and heterocyclyl groups of R? may
be optionally substituted by one or more substituents (e.g. 1, 2 or 3) which may be the
same or different, and which are selected from the group consisting of halogen, hydroxy,
cyano, nitro, =0, Cys alkyl, -O-C,.¢ alkyl, haloC,.s alkyl, -O-haloC alkyl and -CONR*R®.
35

In one embodiment of this aspect, R*, R® and R® are independently selected from
hydrogen and C,_; alkyl.

In a further embodiment of this aspect, R? represents:

40 -aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or
3) such as -CONR‘R?® (e.g. -CONH,, -CONHMe, -CONMe,), -SO,R* (e.g. -SO,Me), -
NR'SO,R® (e.g. -NHSO,Me), cyano or halogen (e.g. bromo);
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-6 WD 2007/ 025596 PCT/ EP2006/ 006613 -aryl-heterocyclyl (e.g.
phenyl - pyrrolidi nyl, phenyl-oxazolidinyl, phenyl imdazolidinyl,
phenyl - nor phol i nyl , phenyl - pi peridinyl) optionally substituted on the

het er ocycl yl % F b}/ one or nore (e.g. 1, 2 or 3) substituents such as =0
groups and -Ye0 (e.g. methyl); 5 -aryl-heteroaryl EEIFP2006/006613
phenyl-oxadlazolyl) optionally substituted by one or nore substituents
(e.g. 1, 2 or 3) such as -Cl$a| kyl (e.g. methyl); -heteroaryl-heterocyclyl
(e.g. pyridinyl- roI I di n ‘1)( zﬁopt i onal IX substituted gn the heterocyclyl
group by one or b@%ﬂ?@f W (f-@rRhenylpygolidinyl, phepyl-gxazglidinylgrhenyl- g oups; or

- het erocycl yil'nidaGol@rfUhWen)ﬂ-mog)hopm%mhedvlfp}ﬁe”ﬂ’wm dptiophlly sybsfitotedldmths ubst i t ut ed
by one or 1(}16!@6 c@u@ﬁnp bylbﬁélbrsm&% (8.g. 1,2 & PsubtiteREEWRR as%q‘}audsvénd(-e- g.
methyl). In e i WhICh R2 represents aryl -heterocyc

het er oaryJ - het'er t he heterocyclyl IS a n|trogen cont ai ni ng
het er ocy @ yl grouBgﬁj %mﬁ'é’ @rgb@%'i'? X i) %@‘ﬁégﬂ‘tﬁqw RYoPRERE MG  or

het er oaryl tswbstitgenis(ed.tlr dged) sm:bm-@&alknl (e.gnmethyBar ti cul ar enbodi ment of

this aspect, R2 r-Rgte@asihéeterocidiy(e. ?;pﬁudm ltwmshdmw)m;ituaﬁha |s)db§lﬂth1§& bhtHeed by

O?;%Nﬂkxem &ﬂg@%#&l@@g@& néor ri'wrg E@M ﬂtsif\)ﬁ (‘S'gR/?; ?ONHZ

or hal ogen (e.g. B?tgrﬁﬁyclyl-geterwm B! bpmdm@/goano all;gsubstltuted by dne or yano

- phenyl -Wyr rrobrediubstitutgnts (e.gpHe Bydr 31s@hmsaodalkyti (@-g3methyl)- phenyl -

i m dazol i di n-3-yl, -phenyl-norpholin-4-yl, phenyl-piperidin-1-yl) optionally
substi t ut ed iﬂ%n%bﬁ&inléﬁfs‘?@%?éﬁ'#'re E%?s irgl w&PwayW%t§r8 -h ?rogyécWI afid

substi t uent
> phenyl - 3. ( 1ha hgiecosysiy groubss 8 Ailoue 176 Bbteracybgseih e heleraRE! group

- phenyl - 3- i nhaylelrikdd mmeﬂndobhﬁtyroawdthﬂmghaalltmden(a&l@} met hyl ); 25
-aryl - hetseroaryl (e.g. -phenyl-1, 2, 4-oxadi azol 5-yl) optionally substituted

by one or Iy Lye s- Cl$al kyl (e.

rrgt hyl); - hgﬁeﬁg%?rgta?h ' '"eéphoé 04 e&o i]hls %p re?'H%Q |én- - , I‘I(dl g yI )
optional |y substi ?'Xﬁ@cﬂ PREMY I?é’t‘ 3"{ 5D nwea&ltﬁgzen%

subst i t ut ent3) speh as -CONR'R3(e.8)- OQM'h fﬁf’fﬁﬂl\ﬂg.r EQdMe;], eSQ:R’ (e.g. -SOZMe)

2- (N pyrr ol i RIBOZRD(RSY. ~MMBOGNIEY, Eyahb)orhélbgé'O(e-dJetdarﬁd)Cycl yl -heteroaryl (e.g.

-

-1-(pyrigy n-3- yl)a@i & g,'rcr{ﬂ byq F"r't.’:leiﬂaza inPiLGy, Or nore
T RCE s ki e W e
one or nore %{bﬁtﬁuteﬂgemeshe(t%m@fclyigrogp@von@sr@ a@h1a%0r feentesygh ascoNH2,

- CONHMe, - CGh/Bidups (eS§) 2pieniyet -pyrroliSiok2vene, -pheiiBS23_bxazelidin-2-dNelEcitdayt-3 cyano
or hal ogen (lﬁn&zolfﬁmﬁe pﬁern\ﬂ-a-ﬂﬁﬁﬁidﬂﬁﬁifﬁ %Hmﬁ@) dhd -CP, te. Prrétayiy; di n- 1-yl

- phenyl - 1, 3- oxaz enly ’? %'4??"? C)? Egﬁtqpswﬁ"v yuPLHiRd Py one

- phenyl -Tror phol i ne ;ZP
the heter ocy'BP’?ISUBf?tt‘HﬂB“ ¢ Bie? 6‘?3)rﬁb'ﬁ%a§ Lrgalkyl (e.g. BethE): substituents such as
-heteroaryl-heterocyclyl (e.g. 2-(pyrrotidin-1-yl)-pyridin-5-yl) optionally substituted

on the heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups
(e.g. 2-(N-pyrrolidin-2-one)-pyridin-5-yt); or

30 -heterocyclyi-heteroaryl (e.g. -1-{pyridin-3-yl)-piperidin-4-yl) optionally substituted
by one or more substitutents (e.g. 1, 2 or 3) such as -C,salkyl (e.g. methyl).

More particularly, R? represents:
-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or
35  3)such as -CONRR’ (e.g. -CONH;, -CONHMe, -CONMe;), -SO,R* (e.g. -SO,Me), -
NR*SO,R® (e.g. -NHSO,Me), cyano or halogen (e.g. bromo);

-aryl-heterocyclyl (e.g. -phenyl-pyrrolidin-1-yi, -phenyl-1,3-oxazolidin-3-y!, -
phenyl- imidazolidin-3-yl, -phenyl-morpholin-4-yl, phenyl-piperidin-1-yl) optionally
substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as

40 =0 groups (e.g. -phenyl-1-pyrrolidin-2-one, -phenyl-3-(1,3-oxazolidin-2-one), -phenyl-3 -
imidazolidin-2-one, -phenyl-3-imidazolidin-2,4-dione) and -C, s alkyl (e.g. methyt); or
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40 =0 groups (e.g. -phenyl-1-pyrrolidin-2-one,

- phenyl - 3- (1, 3-oxazol i di n-2-one), -pheny(-3 - im dazolidin-2-one,

- phenyl - 3-i m dazol i di n-2, 4-di one) and -Cl4al kyl (e.g. nethyl); or -7 WO
2007/ 025596 w7 / 006613 - heteroaryl -heterocyclyl
2-(pyrro|idin-fﬁﬁﬁéggﬁridin-5-yl) optionally substitutedgﬁﬂﬁ?ﬁ%mﬂ%?erocyclyI
group by one or nore substitutents (e.g. 1, 2 or 3) such as =0 groups (e.g.
2-(N-pyrrolidin-2-one)-pyridin-5-yl). 5 Most particularly, R2 represents:

-aryl -heter ocycl etérSarQi—hetfm%S)I & r%' (%/h&l &n ér.r p&rrdln g-y optionally substituted

-phenvl - 1
bhenyl -mo ﬁiﬁa‘ Z'retamﬁrcfv s?rélﬂyro Fﬁéﬁrorﬁfrrbf < G158 1o DU AR EPIARPEY on
t he heteroc 04 (Ny onR)-PYFdiAGrE). (e.g. 1, 2 or 3) substituents such as

=0 groups
(e. g.-phgnyly, g%tﬂéﬁré@arly‘,jkmregr&@ﬁts _phenyl 3-(1, 3-oxazol i din-2- one) - phenyl -3

(2" e R o BT 0 . kel 1
2-(pyrrolidP emdvnn)dap%dirdﬁ-ﬁl, Sphenyl-ragrohalin rlypr!enblsmmrmre&yl)ont!qrh&v

het er ocyc(:l ylsgn?ztw MthémEMcy%wr@ogmwbmé ot adrege @61 o4 or;l3) sdbfitued)s sudk Bs ais =
groups (€. aeybhbs¥!g. BHeAN-SyrdNGh-2231e. HnBn '3Y I%-Qoﬂ@f@l ﬂ¥lt3' cutbar
aspect, res c 83
phar maceht aegé‘brfeabrl’ g'aqq OE% gé‘t‘g 63 o‘?‘*%L Pepresent s
-Cl4 al kyl, - 03 m&grewbmq@rpcmlyl (emi2-(ogaplisie1-RipkRdin-5-y)) apEipnally suhstitulechond:
R2 represenba theigtérocydiy group ey &ihe oy rloyd substituiehtselgen oaon3),such as =0 groups
- het eroaryl Sg!g't%:(hgﬁmmn_@&q?(ﬂyg@ rse)];l)erocycl yl -heteroaryl; wherein said

a

ary(, het er oary eteroc groups of R2 may be optlonally substituted
by one or nore substituents (e.g. 1, 2 or 3) which nmay be the sane or
di fferen, dnamomhpaticdaraspestatbe presenijnvantion proyidps e sagipouncef fomutalllagen,

h%drC oxxé, lciarmarmudeumanyecceﬁﬂabﬁ sal de yblvatb ahedbof, Bhereky | -Osggl 0Cl. 5 aljkyl,
- a 1 P W .or - NRR5; an

wherein R an r%gg are |n(f p ndentc?y s%ct%‘g ?ro E ogen and C1.6 al kyl. (
I n anot her AJFBEESN fﬁé’ 'esent invention provides a conpound of formula (1)

or a phar rrﬁ?céenrewra yarﬂc@erbf\a!@r@yg!alr tarﬂrhe@marﬂt delaneanddieterogyslybandt- 30 R
represends uweerytlivtndtadaryC3. 7 cycl oal kyI X represents a bond; R2

represents w%ﬁ;lm sa,@g Ih@{e)%a la‘?rEllﬁlef er ? Fﬁ s’of'Rarn‘Ydy H%eép%ﬁ’ﬁllﬁ%hblémuted
Wi

- het | t
_het o oar yI PKEREPEES O% %rbs"turrﬁf lrace 'ﬁ%r@riﬁezﬁr e p. fiferent, and
Y4Pxy, SEnmhaiiei 70.<Gisd ar vyl

het er ocycl ywhigktase ge!e«;ted Bﬂm-th%ﬁ@ﬂﬁ@%ﬂ'%ﬁlﬂg pEhalegnny
heteroaryl amgl, haberoamg) ﬂhw@%WWf-ORZ£MyI EBOMIt-CONRRY, -NRIGORT ut ed by
one or Qgrewgétﬁst&egbsmﬁ@sgandl or 3) which may be the sane or

O or et g R 68 AL e Telerghed ﬂ&%?'%teﬁ?re% OBhebR a5 eIR a kyl “hal oc 4
al koxy and - CONRR5; and
In another aspect, the present invention provides a compound of formula {l) or a
(-. pharmaceutically acceptable salt or solvate thereof, wherein:
30 R represents unsubstituted -C, 7 cycloatkyl;
X represents a bond;
R? represents -aryl, -aryl-aryl, -aryl-heteroaryl, -aryl-heterocycly!, -heteroaryl, -heteroaryl-
aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyciyl, -heterocyclyl-aryl, -
heterocyclyl-heteroaryl or -heterocyclyil-heterocyclyl,

35  wherein said aryl, heteroaryi and heterocyclyl groups of R? may be optionally substituted
by one or more substituents (e.g. 1, 2 or 3) which may be the same or different, and
which are selected from the group consisting of halogen, hydroxy, cyano, nitro, =0, Cy
alkyl, C,5 alkoxy, haloC,_ alkyl, haloC, alkoxy and -CONR*R?; and
wherein R* and R® are independently selected from hydrogen and C, alkyl.

40
In a further aspect, the present invention provides a compound of formula (1a) or a
pharmaceuticaily acceptable salt or solvate thereof:
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wherein R4 and R5 are independently selected from hydrogen and C1.3 al kyl .
40 In a further aspect, the present invention provides a conpound of fornula
(la) or a pharmaceutically acceptable salt or solvate thereof: -8 WO

2007/ 025596 PCT/ EP20061006613 (R )n R, RL HN N B (la) wherein: R
represents -WOA0IPRH6 3.7 cycloal kyl or - CH2-C3.7 cyclPSAVERRM0S06IA and B
I ndependently represent CH or N, R7 represents hydrogen, hydroxy, hal ogen,
cyano, nitro, Cl4 alkyl, halod .6 alkyl, -0- haloCl.6 alkyl, -0-Cl1L 6 alkyl,

- NR4daR5a - CONR4aR58, - NR4aCOR ?8 - SO2R48, -NR4aSO02R5a or -SO02NR'R5',
wherei n Rda and Rya independentl¥ represent hydrogen or C1$ al kyl, or
wherein NR4' R5' nmay represemlt ni trege ont ai ni ng heterocyclyl group which
may 10 optionally be s@fstitute / jrepi(e.g. 1,2 or 3) substituents
i ndependently selected fro 3 : represents hydroxy,

hal ogen, cyano, nitro, Cl.6 alkyl, halo 6 aIkyI or -0-haloC,.b alkyl,
-0-Cl1.6 alkyl; and n represents Qugr 1. 15 In one enbodi nent, R represents
-C3.7 cycloa8§¥e|(e g. cyclobutyl, cyclopenty(or cyclohexyl), particularly
unsubstitute O obutyl. In an alternative enbodi nent, R represents

- Cl4al kyl (ef gfepeecsmtﬁ ¥>1 ﬂﬁxlhﬂeﬁrﬂna'kyw-ﬁﬂzr%vﬁw?ﬂi%yu particularly

1- met hyl e hyh aod Bardepehgently ogpréesenhBHeorplar ti cul arly, R represents

1- met hyl et hyR? gffeséﬂs%gr%&@% t%x?m%bﬂ‘%%no 'ﬁiltror ens &ﬁﬁrﬁaﬁocgﬁ(ym@

| oal kyl sa s 5a

Lor QB! iy BP0 S| AR GRN e SRt iR PR i
represent CHF ﬁﬁzrg‘ﬁe erfﬂB%fPWé% anghiR* r'@‘iﬁpéﬁmlg VWQMFOMI%é%ﬁalkE‘yarno Cl$
al kyl , hal oOvhereinlNBfR* mayOefrebeit a@itfogah kyhtaining-hebloatihdroup MR RES,

- CONRABRSG, o ame%bsm&@g BR& oMBFeey, 1 P4RBNELERNBehRURRPBARMY Y

represent hy or wherein NR4aR5a represents a hitrogen
containing h %ec?egcfgfroo fﬁ%r@o(?} ‘i}/l(\}']ll ch may_optionally be substituted

represents ydroxy, halogen cyano, nitro, Cy alkyl, RaloC,.¢ alkyl or -O-hailoC,
alkyl, -0- C1.3 alkyl, and
" n represents 0 or 1.

15
In one embodiment, R' represents -Cs; cycloalkyl (e.g. cyclobutyl, cyclopentyi or
cyclohexyl), particularly unsubstituted cyclobutyl.

In an alternative embodiment, R’ represents ~C4 ¢ alkyl (e.g. ethyl, 1-methylethyl, 2-
20  methylpropyl), particularly 1-methylethyl or 2-methylpropyl. More particularly, R’
represents 1-methylethyl.

In an alternative embodiment, R' represents ~CH,-C; 7 cycloalkyl, particularly
cyciopropylmethyl.

25
In one embodiment, A represent N and B represents CH. In another embodiment, A and
B both represent CH.

In one embediment, R’ represents hydrogen, halogen, cyano, C alkyl, haloC, alkyl, -
30  O-haloCys alkyl, -O-C, alkyl, -NR*R*, -CONR*R™, -SO,R* or -NR**SO,R™ wherein
R*and R* independently represent hydrogen or Cy alkyl or wherein NR*“R®
represents a nitrogen containing heterocyclyl group which may optionally be substituted
by one or more (e.g. 1,2 or 3) substituents independently selected from =0 and C,.,alkyl.

35  Inamore particular embodiment, R’ represents -NR*R% or -CONR*R® wherein R*
and R® independently represent hydrogen or C,. alkyl or wherein NR*R> represents a
nitrogen containing heterocyclyl group which may optionally be substituted by one or
more (e.g. 1,2 or 3} substituents independently selected from =0 and C,_alkyl.

-g-



by one or nore (e.g. 1,2 or 3) substituents independently selected from =0
and C aalkyl. 35 In a nore particular enbodi nent, R7 represents -NR48R5a or
- CONR4aR5a wherein R43 and Rya i ndependently represent hydrogen or Cl.6

al kyl or whey@hiarhddsR5a represents a nitrogen containi E%Eg&é&%@&gfsl yl

group which may optionally be substituted by one or nor or 3)
substituents independently selected from=0 and C, 4al kyl. -9 WD 2007/ 025596
PCT/ EP2006/ 006613 I n a nore particul ar enbodi nent, Ra and Rya i ndependently

represent hygls aed paicdidremisdiniént, kA aAd RENRIepBRASHHG %@és&@ﬁﬂ@rﬂwc1yR43Rsa
represents %g(gf trogen contal ning heterocyclyl 5 group whic y optionally
2kl

be substitu by one or nore (e.g. 1,2 or 3) substituents independently
selected from=0 and Cl3al kyl. Even nore particularly, R7 represents a

ni t r ogen- coin anathergaltietiar emyiodimenty NRAR iepresentblB4ditRieh coht@iningatarbs;clyn
pyrrolidg nybmuprmﬂamby abtnbiy B alituttiabylone B RRF g.d.gw,z oﬂ?rsm;»gﬁdeme 10
group opti on eéqseuﬁsugtfttiﬁ?r%y-dme @rla?gt)'re (e.g. 1,2 or 3) substituents

i ndependent | PERdenty 3eqte =0 aﬂ'bd Vl’(yl . Most particularly, R7
represents pyrrolidinyl, imdazolidinyl or oxazolidinyl optionally

subst i t ut ed Bvgn owee particakany, RE regpreskn sonitr@jensaohiiring testérocyand groepdient | y
selected fr i’é?‘ﬁ'p inlI1E: NN T = ;

- N- oxazql.i d?ﬁ‘??' féa'?er 3-&%@@? #’rr# Ialgg%ﬁziogﬁuﬁ%('gxgidrll@ n9r Fqugf)ﬂﬁgy"eﬂ%rggmm Int , N
s 0. 200 cosiapionall sibalRaed b ok HTEE Boli2 Phe) TSR BVEEeTEEN G o
shown bel owselgeted fropyz0 aad Gudlyhl |y acceptable salt or solvate thereof. Mre
particul arly, conpounds according to the invention include:

1[5 (8- Oy Cinpibalicutarfy, R7 Rephedeh@DFromy I Rlasdidingr Hhd atiuyRdptibhaly! ) - 2- pyri d
VLS oo & 609 Simos e gt e 3) sebstipmts nengmisoly seler o) Poneny 1
2- pyrrdfi disndfesalkyi fe.é. -N-pyrrolidin-z-one, -N-oxazolidin-2-one or 3-methyl-imidazolidin-2-
1-{4-[6-(1- Behyl ethyl)-5,6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ] phe
nyl }-2- pyrrolidinone; 30

1-[4-(6-Cyclobutyl -5.6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi

n- [2(4I(—|) -3%/) %B?ﬁ/%/']‘p%q'%?thf}l's-[g- i m'ydazg%/i di nonEa; or Jazep

3-[4-(6-Cycl obutyl -5, 6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n- 2(4H) -yl ) phenyl | -
1, 3- oxagol iCdmpodndmnsccomingatophainu@rtien irichualke lexampies gt eEA6cassshbivn dkloapbrat e

thereof. 3 j i i¥n nmedicine, the salts of the
hggrga%uuﬁgca?}l §6%§{él'ble%t%‘? 5bighte Hifeds

conpounds o preferably pharmaceutically acceptable. A

phar maceutical |y acceptable acid addition salt can be forned by reaction of
a More particularly, compounds according to the invention include:

1-[5-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4 H)-yl)-2-pyridinyl]-2-

25  pyrrolidinone,
1-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolof3,4-dlazepin-2(4H)-yl)phenyl}-2-
pyrrolidinone;
1-{4-{6-(1-Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yi]phenyl}-2-

(\ pyrrolidinone;

30  1-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4 H)-yl)phenyl]-3-methyl-2-
imidazolidinone; or
3-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl)phenyl}-1,3-
oxazolidin-2-one;
or a pharmaceutically acceptable salt of solvate thereof.

35
Because of their potential use in medicine, the saits of the compounds of formula (1) are
preferably pharmaceutically acceptable.

A pharmaceutically acceptable acid addition salt can be formed by reaction of a

40 compound of formula (I) with a suitable inorganic or organic acid {such as hydrobromic,
hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, formic, acetic, propionic,
fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic, p-toluenesulfonic,
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40 compound of formula (1) with a suitable inorganic or organic acid (such
as hydrobrom c, hydrochloric, sulfuric, nitric, phosphoric, succinic,

mal eic, formc, acetic, propionic, fumaric, citric, tartaric, lactic,
benzoic, salicylic, glutamaic, aspartic, p-toluenesulfonic, -10 WO

2007/ 025596 WOPPEM2H961006613 benzenesul foni ¢, net haneswdER2006/006613

et hanesul f oni ¢, napht hal enesul foni ¢ such as 2- napht hal enesul fonic, or
hexanoi ¢ acid), optionally in a suitable solvent such as an organic
solvent, to give the salt which nay be isolated by crystallisation and
filtration. Benzenesuienic methanesyifoniccethanasuifonics napfaédemeseﬁomewchoﬁs % conpound
of formul a (dgphthalenesufonipyordexaroidacid)poptioratiyyn esmww@smmamd&s an

notate. pr et o Gb 1l it JHRINARPL SieolaR LY lefisall! SR Mectioh WP ©-
sal i cyl at e ‘81 (P ‘??ét'{‘éa"yﬁ &a‘t%eet%c'é ﬂ?c{-tfﬁnféﬁggﬁfz?rﬂﬁ%{‘l’@ otfg%(ﬁ%' &'t onat e,
met hanes i f owangse et bﬁafﬁéglﬁmnkhaMdfoh@mﬂqaaV@ﬁ@WIUPoMﬁa@ Qitrate, phosphate,
napht hal enessuctinatal realeate, ﬂoﬂwaemeats,airtbpronawflﬁmaretebdﬁetectaﬂma{mbiateay be
converted i nfe 4418 LIS ag 5%%&?@ i&déﬁ?sxﬂﬁh&t’é Qé(nze gt in

b
h I di hI d hyl
g:a}]e?n?ol IO(r)v@[ﬁ‘ B@P%@ &ﬁ‘gp]aBﬁs n%S'I" ﬁ&éfé”i%'"??%‘ 8e#:t | onolr IncFul:lgs :Met h|>/n

its scope alnhappthsiepgsuiforate) eritiespraate $8ltand non- st oi Chl ometric forms of the
salts ofidt he conpounds of formula (1) including hydrates and sol vates.

Certain Comggﬁs dﬁﬁﬁ&ﬁ f'i‘ua b%‘at ; Q@Q%Sﬁfres%éhé;i&gdrbéhléﬁ it BPMEr | C

f t t t
and opt i cal' TERURERL BERIEOE, TR O e A | i ng

racemat es. M@erdq’lbwedémevamretroemfg@wﬁsc fornms may be separated one fromthe
other by methods known in the art . (e.g. separation by chiral HPLC), or any

gi ven i serrermevehﬁomaaaggeanmué&&rp@%ﬁ BE&itld StoicRiboms: waﬁetﬁoh%tﬂmmgﬁe The
i nvention alts tten aut q ture tI 25 The
present i nveRPT ‘ﬁl?ﬁ §%‘55’ft§\? %@oﬁn‘%mﬁcﬁ’g hfnqtﬁ@g&ygb%?sa?chﬁ? 2 conmpound
of formula (1) or a pharmaceutically acceptable salt thereof, which process
conprises:  Cexair emuddunds of foromgio(iate ehpdbte of.exiting In)stéﬁeo:%é@d\fohh.ﬂ It @m (I 1)
wherein X argh tﬁ%e%icf‘od%ﬁ?(t‘iﬁé an{a&ﬂmﬁl@ﬁ&ﬁnpaysés% SORTERRLLHY .ciuerdma

TEERN s g ik ko T
stereonsomenc forms may be separated one from the other by methods known |n the art
(e.g. separation by chiral HPLC), or any given isomer may be obtained by stereospecific
or asymmetric synthesis. The invention also extends to any tautomeric forms and
mixtures thereof.
25
The present invention also provides a process for the preparation of a compound of
formula (1) or a pharmaceutically acceptable salt thereof, which process comprises:

(a) reacting a compound of formula (Il)

N
/=

X—N N—H
2/ e
30 R
(in
wherein X and R? are as defined above, with a compound of formula R"=0, wherein R"
is Cygalkyl, Cs.7 cycloalkyl or CH-C;.; cycloalkyl, wherein the cycloalkyl groups may be
optionally substituted by C,.; alkyl; or
35

(b) reacting a compound of formula (i)



(b) reacting a conpound of forrmula (I1) NN- XXN NH RZ -11 WO 2007/ 025596
PCT/ EP2006/ 006613 (11) wherein X and R2 are as defined above, with a
conmpound of forrmula R -L2, wherein R is as defined above and wherein L2 is
a suitable | | up such as a hal ogen (e.g. iodine); eacting
a conpound c:?@?%"?ﬁﬁgga@(vu HN R NOL (VI) wherein RPC@P§§06&£‘%§?{1ed
above, with a conpound of fornula R2-X-B(OH)2 wherein R2 is 10 aryl,
aryl-aryl, aryl-heteroaryl, aryl-heterocyclyl, heteroaryl, heteroaryl-aryl,
het er oaryl heteroaryl or heteroaryl hete cycIyI and X is a bond; or (d)

reacting a c Qu f_,f or mul eln R ;s as
defi ned abO\)'Y(i’WP‘Wi1 Rﬁ"ﬁRccﬂﬁ%ﬁ%ﬂ%“%%’@fwkﬁal’-??mkc’\‘_"leTé?’Bz[?\ﬁng{|“§‘e§é" ef i ned
above, wher d$ @ defined aboxsrand wheteinhd ise suitable leavingandursssich as @halaggnde.oup such
as a hal ogewdine; @ bromine); or 20 (e) reacting a conpound of formula (VI)
N HNRJ RLi NO wierein R is as defined above, with a conpound of
formul a R2->E— ' V\/neci.ein R2 is % above, wherein X is -CH2-, and
wherein L' i§ a LAYIO9A&OMBAN ‘3 FB‘:!?p uch as a 25 hal ogen (e.g. bronine);
or (f) deprotecting a compound of form ich is protected; or (Q)

i nt erconversion from one conpound qf.|_fN5rrru a (ly-tgranother. 30 Process (a)
typically conprises the use of reducti ndi t/i ons (such as treatnment with
a borohydride e.g. sodiumtriacetoxyborohytride), optionally in the
presence of an acid, (V1)

wherein R’ is as defined above, with a compound of formula R%-X-B(OH), wherein R? is
10 aryl, aryl-aryl, aryl-hetercaryl, aryl-heterocyclyl, heteroaryi, heteroaryl-aryl, heteroaryl-
( heteroary! or heteroaryl-heterocyclyl and X is a bond; or

(d) reacting a compound of formula (V!)

N

/=T
H—N N—R1
—
15 1)

wherein R' is as defined above, with a compound of formula R*-X-L' wherein R?is as
defined above, wherein X is a bond, and wherein L' is a suitable leaving group such as a
halogen (e.g. bromine); or

20 (e) reacting a compound of formula (V1)

s =

(Vi)
wherein R' is as defined above, with a compound of formula R%-X-L' wherein R?is as
defined above, wherein X is —-CH,-, and wherein L' is a suitable leaving group such as a
25  halogen (e.g. bromine), or

1) deprotecting a compound of formuia (1) which is protected; or

(g} interconversion from one compound of formula (1) to another.

30
Process (a) typically comprises the use of reductive conditions (such as treatment with a
borohydride e.g. sodium triacetoxyborohydride), optionally in the presence of an acid,
such as acetic acid, in an appropriate solvent such as dichloromethane at a suitable
temperature such as room temperature.

35
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such as acetic acid, in an appropriate solvent such as dichl oronethane at a
suitable tenperature such as roomtenperature. 35 -12 WD 20071025596
PCT/EP2006/006613 Process (b) takes place in a suitable solvent such as

et hanol opti I iLn the presence of a base such as potassi um carbonate,
at a suitabl Yrxbure, such as reflux. Process (c) tDGI/ERIOPGOOEHRAPri ses
the use of a copper salt, such as copper (Il) acetate in a 5 suitable

sol vent, such as dichloronethane, at a suitable tenperature for exanple
room tenper ture fonally in the esence of nol ecyl ar, sieves and

et onal 1y 1 Bacees (o BkegRee fra iphE sBvER g an Sharol PN TORERORE i 5 an
aryl, aryl - apfya basgrspch pe pelassivyicarbangte - aiax suitalg tanynerathies, suahaasyreflux.
heteroaryl-aryl, 10 heteroaryl-heteroaryl or heteroaryl-heterocyclyl group,

process (d) de%b@B X(gfgglgpédnﬁﬁées fhg%sla‘ ofa 9§pp%r fﬁ!i E@éﬂ % &@b@nj (ifheettS P Tor

|
Crane- 1. 25 o Suilehlsoienhsuch 2 dieniSiometine.as actiahe eigeratE, o pample g
exanpl e, poiW&lW‘ﬁpM@pﬁ'hltletha presence of rabbeuiercﬁlwmandmt«or@ihawphe di oxan at

a suitabl e t prmsencRiciatasé Jor €eaiph, fyridwat i ng at reflux. Wen R2 is a
het erocycl yl, heterocyclyl-aryl. 15 heterocyclyl-heteroaryl or

het erocycl yl - het ro ocess , ( I ca ri ses the use of

a base, fslgckrlramﬂ? %lag??r&iwzg’ﬂgggaﬁ:g;@ﬁ'ﬁ%h@ye@ g&hﬁ?}e@&ﬁcﬁ@ eroaryl-aryl,

di net hyl 168r mhetetkaryl-detegpasyl iof befeewa oY &yl @roupopro picallycompgsest

60- 70C. Pr oc feuseef atsuummad:dtMyst@yaéﬂnmSeidmm%epma‘r (B idaRRayithsd @Bmig ligasdli um

hydride. 11 Syt it 2 Bmiloiidenare! iy 5 e 60 SRR BLLE for el { abl €
°F8

terrperature p ocesi exanp es of

or exagg pﬁ\ tg
prot ecting gPRIFNUT REOsATate L sutRRle SPH%‘P‘ laxan gL a in T. W
Gr eene ' Pr ot tammeraturg; fon pxample.regting at refuxt NerandgR? lg a hewwylyhhde@@v@yl apy.
1991). Sust ahbterommmetm@drﬁcar m@rcgayawpeterﬂﬁ,w osmlqadmay kd)(tmceuy tosyl), acyl
(e.g. acetyl g ﬁ.seéngzu ft{} ﬁaw e i DI} o0
t - but oxycar ban . nz gZa ﬁ ved by
hydrol ysis (&MeIy ng'??d"' ‘&ﬂ L xan or
trifluoroacetic acid in dlchloronethane) or reductlvely (e.q.
hydr ogenol ysProcess @) Beltaly caiprisps e use @8 bases stchasy abdioh hgdide, B 3 flitaBlR

trichl oregth r i ate.
Ot her su??abgngﬁ%%‘%Pg'ééé’e%"‘?ﬁééﬁ?%5%5%.“';‘%‘1'%%2*%9&?'%or S et s
e

whi ch may be d by base catalysed hydrolysis or a solid phase resin
bound benzyl group, such as a Merrifield resin bound 2, 6-di net hoxybenzyl
group ( El I mam procdssi(f), exainpids affprotdnting groopeandihe awads for dheld rgsedalicgabel ysi s,

L or ex ?Irml e Y4uhdl .ﬁEIW{g%ﬁgg%ae&.@%rggpség (:P%Qﬁ@gﬁntﬁé&s mawtag aRé "ng(?é rresll grs] ing
Ceduct 1 o a0 HERE ie? Aol g B s e e o0 guaéﬁ%ﬁm uti on,
ester and ni ?r "2airigtyerpeihpeycarboy; brNZyigrFaraepyeY -brtosrcathomy ard anlafky
(e.g. benzyl), which may be remaved by hydrolysis {e.g. using an acid such as
hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane) or reductively (e.g.
hydrogenolysis of a benzyl group or reductive removal of a 2',2',2'-
30 trichloroethoxycarbony! group using zinc in acetic acid) as appropriate. Other suitable
amine protecting groups include trifluoroacetyl (-COCF;) which may be removed by base
catalysed hydrolysis or a solid phase resin bound benzy! group, such as a Merrifield
resin bound 2,6-dimethoxybenzyl group (Ellman linker), which may be removed by acid
catalysed hydrolysis, for example with trifluoroacetic acid.
35
Process (g) may be performed using conventional interconversion procedures such as
epimerisation, oxidation, reduction, alkylation, nucleophitic or electrophilic aromatic
substitution, ester and nitrile hydrolysis, amide bond formation or transition metal
mediated coupling reactions. Examples of transition metal mediated coupling reactions
40  useful as interconversion procedures include the following: Palladium catalysed coupling
" reactions between organic electrophiles, such as aryl halides, and organometallic
reagents, for example boronic acids (Suzuki cross-coupling reactions); Palladium
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medi ated coupling reactions. Exanples of transition nmetal nediated coupling
reactions 40 useful as interconversion procedures include the follow ng:

Pal | adi um cat al ysed coupling reactions between organic el ectrophiles, such
as aryl hal i g@s0maskeer ganonetal lic reagents, for exarrplg Qgé’@w’ﬂ%ﬁﬁgi ds
(Suzuki cross-coupling reactions); Palladium-13 WO 2007/ 5

PCT/ EP2006/ 006613 cat al ysed am nati on and am dation reacti ons between
organi c el ectrophiles, such as aryl halides, and nucleophiles, such as

am nes and a@Hslaed SHARARh Jhd biigsied r@d&u&%tﬁéﬂﬂeeﬁ &é&ﬁlé lREtréBHiNE RUcPEIADI C

el ectrophi | uch as | e des; and
Copper modi iR o PlrBoafler. 2ut 82 haltts and SRS oy SaE0 e amBEhaic
Conpounds ofreﬁ‘@loﬁ'ﬁPQN@PPPVW&@EQ@PP@‘S#PC&@@W'Q? ideshand ”UW“W G&r yt,
aryl - het er cayides;land Qeppercaediated lcabpding aeactiorar betwedngirenoarapl bosinér axidsy |  or

het er oar yy - heterocyclyl group and X is a bond may be prepared in accordance

with the fol Low n N- VII Vi, | Step (ii) ~
Step (iii) /P SOE% mUIaﬂl)d”PreF quanc/)l '@Lra V%y Oéa Iff}')( /L' Step
(1v) CX-M 'n@twOCMVéﬁlew?a , Retergapyl-apgh\helgrozpyl- hﬁ emﬂrwy hetergarylietaresyslyp
represents agrsup dmbXds pbotdmby bg paepargd is acdordehicd evith e fokowingsdasee s a bond
and L, represents a suitable |eaving group, for exanple, brom ne. Wen Pl
represents benzyl, st%o (i)—conprises reacting a conpound of formula (VII)
with 15 benzal dehyde e reaction typi %@h g conpr t use of reductive
conditions (such as tregatmeniN-wHth a boro ride e.g.|sodi yn—p1
triacetoxyborohydride), nally in the presence of\a base (e.g.
tr| ethylam ne) in a suitable solvent such as dichl oronetfiane at a suitable
enperature such as bet wedWOC and room tenperature. - 14O 2007/ 025596
PCT/ EP2006/ 006613 Step (ii) typically takes place in the presence of
phosphorous oxychl oride and dinethylfornmam de at a sui t%bl e tenperature

such as between OC and room tenperature. 5 Step (iii) typ$temlijy conprises a
cyclisation reaction with hydrazine (e.g. hydrazi ney

—~ Step {iii)
— — 1
H N\/:ON P - 18] | N—P*

cl
(V) D)
/L' Step (iv)
ep (v
R2—X P
R2, = 1 R2 ==
: X—N N—P Step (v) X—N NH
( \N/ -— \N/

wherein P’ represents a suitable protecting group such as benzyl, X represents a bond
and L, represents a suitable leaving group, for example, bromine.

10

When P! represents benzyl, step (i) comprises reacting a compound of formula (Vil) with

15 benzaldehyde. The reaction typically comprises the use of reductive conditions (such as
treatment with a borohydride e.g. sodium triacetoxyborohydride), optionally in the
presence of a base (e.qg. triethylamine) in a suitable solvent such as dichloromethane at
a suitable temperature such as between 0°C and room temperature.
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hydrate), in a suitable solvent, such as ethanol, at a suitable tenperature,
for exanple reflux, with the optional addition of a catalytic anount of
acid, such as aqueous hydrochloric acid. 10 It will be appreciated that
prior to the ¢ (KCHS&'[IOI’I reaction, the conpound of fornula (l111) may be
reacted to wYRZMRESERyI ani ne hydrochl oride in a suitabl ePEHERWAN00¢IEh as
et hanol, and a swtable tenperature such as roomtenperature to formthe
correspondi ng oxime. 15 Step (i v) typically conprises the use of a suitable
catal yst system _for exanple (I') iodide with a diam ne |igand such
as trans-1, 2%94%%%#@11%)9&% in f')"ﬁ p[??@"ﬁ?@féﬁ‘ﬁﬁ@m‘éﬁs yehleddeAnd base, for
exanpl e, pot dmtluylfopﬂm:peuataaswiableaemperahm suchcis\tetweenf@SC adaogrhe, di oxan at
a suitable t@é@ﬁr tare, for exanple, heating at reflux as described in
process (d) Step (v) is a deprotection reaction. Wen P represents
benzyl, step (v) may be perfornmed using a suitable catalyst, for exanple,
pal | adi umson i“&B’&IC‘a“)i GPmPrises ?ﬁlfﬁ"éat'%‘dﬁfé'ﬁ'c‘ W§ﬂ@)ﬁdr§§'”%{%&ﬁ‘t¥prazlﬁ‘ﬁder a
pressure of lhydreteaema sfikablecscivept, spuctoasethama sppbesuitahdé tenipedatogefor e2ompaen P
represents 1 dindi wiei Ay bplidhal addioR®f ¥ lcataftic 6MBIRWAESId Oduch @& BYlidous! V) may

alternativel d in accordance with the follow ng scheme: C step
(i) HN NP %y%?ct?%f ”c@) 30 Step (i) typically conprises reaction with

l'ithiumdiisopropylam de and ethyl formate in a suitable solvent such as
t et r ahydndf urtamil] benappaeciatied &isk pridrdorthercytlisatiorsreattions the@ompourdtpfdormule @)
fol I owed by andyelrbséd @m.m&geidxgammetﬂydmmba@é N duitalle sbivertautigs hydr at e)

optional |y | Bl BEESENRRLmA:fine Lty s Aoy B b BCh 2 ethanol,

at a suitabl era ure SERIE P ounds ™~ of forrmla(ll)
may be pr epar‘:ﬁ'(ﬂeﬁpPBﬁ’WQB’Hﬁ‘Sunds of formula (1V) prepared using this
protecting group. However, as will be apparent to the skilled reader, when

P -15 \® 2@967;1m%&@uf@ﬁhﬁ@@@%m@@ﬁuamw témlfoﬁléiﬂ?ﬁmé’hﬁbﬁbf
carboxyl at e, t(lf) pﬁldg %tﬁ%%fngq%érﬁ%{chgg tr3RY-1 ?(I'\Jﬂ %@f‘l &cmggx% in tﬁ% ﬁe@% W

trifluoroaceticC ac ane or Sui tabl e
tenper at ure Sl AuitpOleR3sH PERNFBIPER, RPESSIUMERRIRIGH & %F“‘FBPerﬁﬂ"ﬁ" '%’EP@ R is
an aryl, aryldicxaryat a suitableerngaratare; ffor example, heatiog atrelx bs deaetlmct)larpycbqess
heteroaryl -agy , heteroaryl-heteroaryl or heteroaryl-heterocyclyl

20
Step (v) is a deprotection reaction. When P represents benzyl, step (v) may be
performed using a suitable catalyst, for example, palladium on charcoal, in a suitable
solvent such as ethanol, under a pressure of hydrogen, for example, one atmosphere of
hydrogen.

25

When P represents 1,1-dimethylethyl carboxylate, compounds of formula (IV) may
alternatively be prepared in accordance with the following scheme:

(X) {iv)

30  Step (i) typically comprises reaction with lithium diisopropylamide and ethyl formate in a
suitable solvent such as tetrahydrofuran, at a suitable temperature such as room
temperature, followed by a cyclisation reaction with hydrazine (e.g. hydrazine hydrate)
optionally in the presence of acid, in a suitable solvent, such as ethanol, at a suitable
temperature, for example reflux.

35
Compounds of formula (Il) may be prepared from compounds of formula (IV) prepared
using this protecting group. However, as will be apparent to the skilled reader, when P!
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group and X is a bond nmay alternatively be prepared in accordance with the
followng scheme: HN NP -X-B(OH2 XX-NNP N Step (i) N( 10 (IV) (V)
wherein P represents a suitable protecting group such as benzyl and the
R2-X-B(OH) 2 y, an aryl or heteroaryl boronic aC|d

bond). 15 St e%aéwgaz% y%n cal |y conprises the use of a coppe? 2?“6’09‘??&% as
copper (I1) acetate in a suitable solvent, such as dichl oronethane, at a
suitabl e tenperature, for exanple room terrperature optionally in the

D ey B 31 tﬂh@é@@@ﬂ&ﬁ&@lﬁ%& Skl re&rt.smg% § orBiy 10
Conpounds of ’anP?ﬁ]I"ﬁth(t"ﬂ”Pr%?@We?‘f‘F RAighiorgmefbang o/ AM '" ditaer '@‘P'earyl .

het er ocycl yltempemsture swch asooomdemperature.y | - heterocycl yl group and X is a bond
may be prepared as described above, usi ng corrpounds of formula (V) where R2

is a hetegro e r
het erocy?l yfd%ﬁdéng%gﬁfsﬁﬁﬂ vmerg a%é £r9lg¥ril any H%é'%égﬁ aﬁ(mds of formul a
(V) where ROeterogyciyh W%I wemﬁa‘! é’h’b@?@[‘lﬂw &PW%“H@F EP@&?&WPWW& roaryl
or het er ocyadrgup dret X iscx haridphapaltbriatively e lpoepdrethp abeorgarmeavithdhe follagiogr dance
with the foldcaumag schenme: N /L' R2\ le~ HN NP R2-X X-N\ CIN-P Step (i)
N30 (IV) (V) wherein P represents a suitable protecting group such as
benzyl, X represents a bond and L, represents a |eaving group such as
brom ne. -16 WO 023596 PCT/ EP2006/ 006613 ®eep (i/~typically conprises
the use of anbage, Buch asrpSodi unfAYArEBE:in a “SxH-NAbl sol yems!, such as
di met hyl formam dg=at a /Suitable tegtr%e({ature for exa ». hedting at
60 70C as described im process (d) &onpounds of formula ) wherein R2

S gn aryy , aryl-arylvyy aryl-heteroaryl, aryl- heterocycly{v) heteroaryl,
heteroaryl aryl, heteroaryl-heteroaryl or heteroaryl het er ocyclyl group and

X is -CH2- be are CI’I bed above n rmul a
(V) “wher o ROVIESE " TEHgTents & y{abie Ay piacing R ucR 25 BRGAT I RGP ey el o1
- het er oar y| , 9roufhég T a5y qnhesﬁrgary! barenieacid (il X ifca b@l@ﬁr yl,

-heteroaryl - heterocyclyl, -heterocyclyl, 10 heter ocycl yl -aryl,

- heter ocycl ydehigy ﬁ![}@gﬂyyéonﬁynsepﬁkqsgwg w&pepgélfa 50GVEd ¥dpp8F (ﬂ*)'gcé%&g gl S a -
CH2- group.
suitable solvent, such as dichloromethane, at a suitable temperature, for example room
temperature, opticnally in the presence of molecular sieves and optionally in the
presence of a base, for example pyridine, in the manner described above for process (c).

20  Compounds of formula (I!) wherein R? is a heterocyclyl, heterocyclyl-aryl. heterocyclyl-
heteroaryl or heterocyclyl-heterocycly! group and X is a bond may be prepared as
described above, using compounds of formula (V) where R? is a heterocyclyl,
heterocyclyl-aryl, heterocyclyl-heteroaryl or heterocyclyl-heterocyciyl group and X is a -

bond.
{ 25
Compounds of formula (V) where R? is a heterocyclyi, heterocyclyl-aryl, heterocyclyl-
heteroaryl or heterocyclyl-heterocyclyl and X is a bond may be prepared in accordance
with the following scheme:
L
/! R2
—~= . N —

H—N N—p" R2—X . X—N N—P'

N = N

N Step (i) N
30 {iv) (V)

wherein P! represents a suitable protecting group such as benzyl, X represents a bond
and L, represents a leaving group such as bromine.

-16 -



Compounds of fornula (V) where R2 is an -aryl, -aryl-aryl, -aryl-heteroaryl,
-aryl - heterocyclyl, -heteroaryl, -heteroaryl-aryl, -heteroaryl-heteroaryl,
- het eroaryl - heterocyclyl, 15 -heterocyclyl, -heterocyclyl-aryl,

-het erocycl yl -heteroaryl or -heterocyclyl-heterocyclyl group and X is a

- CH2- gr oupwpop@sgpéepared in accordance with the foll oreTgPRedmems ~ /L'
R\ ~0 -X HN- NP XXM NP N' Step WN (IV) (V) 20 wherein P
represents a suitable protecting group such as benzyl, X represents -CH2-
and L, represents a | eaving group such as brom ne. Step él) typically

conpri ses t iBtepuBdypigalhncomprses shecusenf 2 baselisuh as; sedide hydride, iz aisuitadle

sol vent, sugbivéd, sliciak dichdtayfaRtiarfide, Ala saitable ierpecatieoe exdmysle, helatig sixanpl e,

heati ng at 63?0?&39&&’}5%9 38 8Q§gd3| n process (e). Conpounds of fornmula (V)

wherein R2 an are as |ne may alternatively be prepared in
accordance with the foll ow ng scherre 30 17 WD 2007/ 025596

PCTI EP20661@06%0ands®f (roula (IIsweereini B’ isvan anl, any-aryRarpichefergaryl, ayIR2- X- HN- NH2 P
0 (X)) (X htersel/6fa, héterbaryK-niterddrii-ans, he‘-ﬁér@@’yl(ﬂétérbalﬁ@or%ei‘d}\*bé\iyl%ter@ﬁciyl (V)

(XI11) wher c{&p%%d&qglﬁﬁe%éy %Eﬁg&%ﬁ@ dB:Eé?B%?LBcM ng%?? it %‘Ef f?:rm&i

- di net hyl et car qve an
wher i n - OT O e 3% Ayt c A bR o B B NS RIS <
hydr ochl ori @etemrxl-a%t-b@e(qayyf -hoteraaayl| Detewapi-heterocytiv, teteredyclil, - base such as
tri et hyllgm meterdtyélylsinyl} -AblefocyellMridroanicdt -eterbeydyl-Beterdtotlyl grdiih ahdXiistaabl e
tenperature, 'ﬁ% s reflux. Step (ii) conprises reaction with
di i sopropyl et ‘ne and 1,1, 1-trifluoro- N-phenyl - N- 10
[ (trifluoronet hyI ) sul fonyl ] net hanesul fonam de in a suitable solvent, such as
di chi or onet Kempourds of fermutaelt) whererRfds am ward, -ant-Bryhsanyilidtencarybtangl- (i)
conpri ses t heridyE, WetdfoatyiDdeRrdRy Gyl -heteidai-AdierRiryl| -Refefanhefedtyelylpf a

15  -heterocyclyl, -heterocyclyl-aryl, -heterocyclyl-heteroaryl or -heterocyclyi-heterocyclyl

group and X is a -CH.- group may be prepared in accordance with the following scheme:

L
Ak R2
H—N N—pP' R2—X . X—N N—P'
\ — \ o
N Step (i) N
(V) V)

20  wherein P' represents a suitable protecting group such as benzyl, X represents —CH-
and L, represents a leaving group such as bromine.

Step (i) typically comprises the use of a base, such as, sodium hydride, in a suitable
solvent, such as dimethylformamide, at a suitable temperature, for example, heating at

25 60-70°C as described in process (e).

Compounds of formula (V) wherein R? and X are as defined above, may alternatively be
prepared in accordance with the following scheme:

30
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sui tabl e catal yst, such as pall adiumon carbon in a suitable solvent such as
a mxture of 15 ethyl acetate and nethanol at a suitable tenperature such
as roomtenperature under a pressure of hydrogen, for exanple, one

at nosphere of, Conpounds of fornula (VI) may be i
accordance wt hxﬁ?g%?ol | owi ng schenme wherein P represen éﬁgﬁ@ﬁﬁog‘aﬂ?e
protecting group such as benzyl: -18 WD 20071025596 PCT/ EP2006/ 006613 ON-H
HN~DNPHNCN~-: NStep (I) (IV) (IX) 1 Step (ii) HMN ONR N NO Step

(i) is a deprotectiongeaction. Wen Pl is benzyl, step (i) may be perforned
using a suitable catdly for exanple, palladiumon charcoal, in a

sui tabl e sol vent such a 50\et hanodtep (inder a press hydrogen for
exanpl e, one atnosphee/of hydreger—Step RTiX-Npay beNcdfried out as

descri bed above for ocess (a)R=-¥-HE-Ntignmpounds off f la (VI1) and (XI) may
be prepared as descPi bgg in Synthetic 10 CommunPcations (1992), 22(9):
1249-58. Conpounds of ®3r mul a (1'11) may be prepared (Vé!bcordi ng to DE
3105858. Compounds of fornula (X), R'=0 Rl-L2, R2- )C]—I)Z (wherein X
represents a bond), R2-X-L' (wherein X represents a ond or -CH2-) and
R2-X-HN-NH2 (wherein X and R2 are 15 as defined aldove) are either
comercially avail able or may be prepared fromcommercially avail abl e

conmpounds usi ng standar f_| odol ogy, Gampounds ofi, la (1) and their
phar maceutical ly B’cr)épNap e shtPs fi m—w—lﬂor arf—&y e ant agoni sts
andi or inverse agonists of e histam ne H3 receplor d are 20 believed to
be of pot ent| al use in the treatment of neurol ogffcal di seases incl uding

Al zhei ner' s di sease, degntia (including Levvy body &@hentia and vascul ar

gggﬁ E: \6/‘)6 del@ﬁge[neﬁ‘%ﬁr@smrsﬁlt%?{% l‘éﬂﬁ:{lh 1{' %ﬁ?@ﬁé’tﬁyléﬂﬂ?ﬂlﬂ?ﬂﬁte
heural gias, ABEEINR a“’"grfﬁgﬁy%ﬁé%mamgﬁ@" QPSP e PR

osteoarthriti s, rheumatoid arthritis, acute i an anmat ory pai n and back pain,
25 mi gr ai he, mr&RhKMN—NPdinsmamocmoﬂdbisplt estegcli)eypisilly comprisdsahaosk sflacep

di sorders (i aggégycngst ﬁf%ﬁ@%«}’a@ﬁl bl%'s%%nps“t‘:fch%ktté't BHIAG! SHCS s abiB

Par ki nson' s di sea tric I sorders 1 ncluding schlzophrenla
(particul arl "E:O(? Fter cf’é"]‘rfa 't of schizophrenia), attention deficit
hypereactivity di sorder, depression, anxiety and addiction; and ot her
di seases i nchtgi (m)g:oﬂ’meisés peagtivth \gaﬁdiﬂsOprbmlaBylhmﬁtﬂe amd SIoT, tlerfilioro30-phdrdi-N-
10 [(trifluoromethyl)sulfonyl)methanesulfonamide in a suitable solvent, such as
dichloromethane, at a suitable temperature such as reflux.

Step (iii) comprises treatment with a base (e,g, triethylamine) in the presence of a
suitable catalyst, such as palladium on carbon in a suitable solvent such as a mixture of

15 ethyl acetate and methanol at a suitable temperature such as room temperature under a
pressure of hydrogen, for example, one atmosphere of hydrogen.

Compounds of formula (V1) may be prepared in accordance with the following scheme
wherein P' represents a suitable protecting group such as benzyl:
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WO 2007/ 025596 PCT/ EP2006/ 006613 It will also be appreciated that conpounds
of fornmula (1) are expected to be selective for the histam ne H3 receptor
over other histam ne receptor subtypes, such as the histamne H1l receptor.
GEneraIIy, conpounds of the invention may be at |east 10 fold selective for
H3 over WORTH356 | east 100 fold sel ective. 5 Thus tHMESI/ERMMO66dA al so
provi des a conpound of fornmula (1) or a pharmaceutically acceptable salt
thereof, for use as a therapeutic substance in the treatnment or prophylaxis
of the above disorders, in particular cognitive inpairments in diseases such
as Al zheimer's dj s. 10 The
invention fur-her provi des—p' nethod of treatgentHe+Nprophyl ax-sHof the above
di sorders, in na i n€l udi ng hu §§ whi ch conpri i
sufferer a therapeuticTally effectiVv anunt of a conpound of formula (1) or
a pharmaceutically @gceptable salt thereof. 15 In anot i aspect, the

i nvention provides the use of a conpound of forrmula (1) or a
pharmaceutically acceptable salt thereof in the manufactfure of a nedi canent
for use in the treatnent of the above disorders. 20 WhensSteséidl i n t her apy,

t he conpounds of forrmula (I) are usually formulated in standard

phar maceuti cal conposition. Such conpositions can be prepared using standard
procedures. Thus, the present invention further provj a—Rhar maceut i cal
conposition for 25 use in the treatnent of the
conprises the conpound of forrmula (1) or a pharnacs acceptabl e salt
thereof and a pharmaceutically acceptable carrier. Mhe Sent invention
further provides a pharmaceutical conposition which 30wponprises the
conmpound of formula (1) or a pharmaceutically acceptable salt thereof and a
pharmaceutical |y acceptable carrjer. Congounds of fornula (1) may be used in
conbi nati on vHePHi) i hespretetiongseastion. Mihents is beseyl, Hea fhnay Hﬁ@PE%Fﬁ@Ht‘%‘"SIaal med
t o be usef ul saitablel datatyst, dorsxasplenpallabimaon d-rarmnma)amtabte soBent swehtasent s of

Al zhei mer 5's g!h§ﬁ@lstﬁ1de§b'*ﬁe§§ur§ of KBS o bxSHIE, dileltirhodghRrSErty arogeﬁgent s nay
be agents known to nodity cholinergic transm ssion such as

antagoni sts, ML nuscarinic agonists, M nuscarinic antagonlsts or

acet yl chol i nStePdiNA8dy '?%‘Fﬁ”ﬁﬁdc?}g@ dessived phevedenseeasadaar e used in combi nation
wi th other therapeutic agents, the conpounds nay be adm nistered either

sequent i al | yTRE corhgBlniSBERHGlIY (V) 288 YXI§ A1AY BB ipRiparddds dbscrifbd iR GyMktic

2007/ 025?8 6 E%Hﬁn?c%o%(l?w%(g) 1249-58. Compounds of formula (lll) may be prepared
according to DE 3105858.

Compounds of formula (X), R"=0, R'-L?, R%X-B(OH), (wherein X represents a bond),
R2-X-L' (wherein X represents a bond or -CH;-) and R?-X-HN-NH; (wherein X and R? are

15 as defined above) are either commercially available or may be prepared from
commerciaily available compounds using standard methodology.

Compounds of formula (1) and their pharmaceutically acceptable salts have affinity for
and are antagonists and/or inverse agonists of the histamine H3 receptor and are

20  believed to be of potential use in the treatment of neurological diseases including
Alzheimer's disease, dementia (including Lewy body dementia and vascular dementia),
age-related memory dysfunction, mild cognitive impairment, cognitive deficit, epilepsy,
pain of neuropathic origin including neuralgias, neuritis and back pain, and inflammatory
pain including osteoarthritis, rheumatoid arthritis, acute inflammatory pain and back pain,

25 migraine, Parkinson's disease, muitiple sclerosis, stroke and sleep disorders (including
narcolepsy and sleep deficits associated with Parkinson's disease); psychiatric
disorders including schizophrenia (particularly cognitive deficit of schizophrenia),
attention deficit hypereactivity disorder, depression, anxiety and addiction; and other
diseases including obesity and gastro-intestinal disorders.

30
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The invention thus provides, in a further aspect, a conbination conprising a
conpound of formula (1) or a pharnmaceutically acceptable derivative thereof
together with a further therapeutic agent or agents. 5 The corrbi nati ons
referred to wbawe a%ss conveniently be presented for use i of a
pharmaceutical fornulation and thus pharmaceutical fornula |ons corrprl sing a
conbi nation as defined above together with a pharnaceutically acceptable
carrier or excipient conprise a further aspect of the invention. The

i ndi vinflua: . CIOWRQIR BeSappredated thaf sHRbJUANS srfsrrﬁmé/ Dareasipbied iotetsbictivd 1RF |
Formal at | ona® e LANEATe LR ANy 1 ‘5°8P éa%%%ﬁ Sl
accept abl e ddt T@SP&V@Q"#@"&SO‘?O"?P?U"%%H“‘F iRversippimaythest iegst 10 to jye for

t her apeut i ¢ KH3jever HIC sucheasagideass 100 fold sedentivali sease state the dose of each
corrpound gray differ fromthat when the conpound is used 15 al one.

t h th t. A
phar maceut ?cﬂﬁ@%ﬁ#@t RS5OV aes TRIRERE sF e A28 Pl Blicely oy ™
adni xture, assepiableypali thesprfi lenuse asabeEAPRHEC ataam§ Bestpept&ssure, is
usual | y adapgrephylanis afitbe abovealisndezs,ah particularcbghitiedimpainsientatin diseased suets such,

may be in thg APRdimefs &isdasiand rélﬁ@a%ﬁl%de%&e%tﬁé disbfiferd preparations,
powder s, dgranul es, lozenges, reconstitutable powders, injectable or

i nfusi bl ]e solutions or suspensions or suppositories. Orally adm nistrable
conposi t i onsThedp¥eryen &irier prowides amelopd of Jigpietent amproeiaiA dng dhover al
adm ni st r at i disorderg, ibenanmmalsiinchairgehutens) whickdcomyrises atiministeridg to tevetiffeieonal

excipients, $iHeh t;@llﬁ'ﬁﬂékﬂ:vé‘g%hﬁtoffa'dohﬁbénd 6@&%&1‘1&11{&5&@%5@%&"
di simnt egr ant %&%ﬁ@i‘%& € wetting agents. The tabl'ets nmay be coa%,ed

accordin known i n normal pharmaceutical practice. Oal
liquid p par atl ons may be in the formof, for exanple, aqueous or oily
suspensi on, InZhothel aspest) she iavarntisn prw;desWaum abe cemprundsof formutead)) dve 1 n t he

formof a dr d?h@@lé!ﬁ&alfy‘%ceﬁt@&@@éﬁ ihbkof AhdMraRUMBLRY of & médiEhert tirfuadine
vehi cl e bef of “&éﬁ’é‘ﬂ‘fﬁ*ctﬁﬁ.ahgya‘g]%ﬁ epar ations may contain conventional

addi tives su emul si fying agents, non-aqueous
vehi cl es (which may include edible 0|Is) preservatives, and, if desired,
convent i Zhal Wheaused intigerapy, tieotampnuhds ofFormiute (1pere esvally ddraditedinst startdach,

fluid unit d ﬁoétﬁf:éﬁoﬁfp@suﬁér?@%Eﬁ@!or%ééltloﬁbB&hBeS Ring@arkiBRy | nvention
or phar maceué) %cluﬁ%s acceptable salt thereof and a sterile veh| cle. The

conpound, dele on the vehicle and concentration used, can be either
suspended or dissolved in the vehicle. In preparing solutions, the conpound
can be di ssoTwetheqrestdt inverdiohifathes pobvides a@hals:hmemldai;minmmnéorfi lling into

a sul table Viddin@fo AEEHALNC HbiRR8 LisBers WNPESALRGY Hocondhl ant s such as a
vehicl o 7o GRUAXLEE R BRGNSl e AR Bty e '

2007/ 025596 #CePRpleRINIan06613

(-.. The present invention further provides a pharmaceutical composition which
30 comprises the compound of formuta (I) or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier.

Compounds of formula (I) may be used in combination with other therapeutic agents, for
example medicaments claimed to be useful as either disease modifying or symptomatic

35 treatments of Alzheimer's disease. Suitable examples of such other therapeutic agents
may be agents known to modify cholinergic transmission such as 5-HTg antagonists, M1
muscarinic agonists, M2 muscarinic antagonists or acetylcholinesterase inhibitors. When
the compounds are used in combination with other therapeutic agents, the compounds
may be administered either sequentially or simultaneously by any convenient route.

40
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frozen after filling into the vial and the water renoved under vacuum
Parenteral suspensions are prepared in substantially the sane manner,
except that the conmpound is suspended in the vehicle instead of being

di ssol ved, and sterilisation cannot be acconplished by filtration. The
conpound can WYY sed by exposure to ethyl ene 5 oxi dBCHEPMPEIEEI3pensi on
in a sterile vehicle. Advantageously, a surfactant or wetting agent is
included in the conposition to facilitate uniformdistribution of the

conpound. The conposition contain fromO.1 %to 99% by wei ght,
preferably ng%"Yg‘RPB “6‘50)8’8‘33&/% %{@percﬁspgﬁ]ea %P?'%@'%ngpi"ép? a(fgﬁ@ﬂ'dﬁq‘ng on
t he met hod off faonila{lzoraphasmacatiicaltyeceepiable deriviativectbateoliivgethervith a further

treat ment of tHebspetfiosgmeoiagengd disorders will vary in the wusual way with
t he seriousness of the disorders, the weight of the sufferer, and other

simlar factqrs. wever, as neral quide suitable ynit doses be 0.05
to 1000 5o, ThHe FamBiRoas efegediorbos dak oniRiealne Prosertesfor §8F e B, 200
mg. | n one ashpharmaceutigalifermuiationiand thys phamscdutisel iormulgtionsromprsing ani t doses
may be adni nismBihgibnERIdRfikdiPabolE teetter dithl @phainRicegicaliphéceptdietaridiiore a day.
such therapy faeXbeBsd 2fufer SHRElor e i8S Pl RBNINSI collBndl bPutchd
Descri ptions ANd. Exanbl 65 h ustrate the preparation of conpounds of the
nvent | on. | 265TRIEEHNS My be acTIn BRI A e oGV HELLon AP anao UL I sparals

hydr ochl d6i decmibingd phastiacebticalfiervatation®- 4H- azepi n- 4- one hydrochl ori de (10g,
66. 9mol ); (may be prepared as 25 described in Synthetic Conmunications
(1992), 22(9 - ' ' [

triethylam n??{é\?ﬁmg&%%@gomfﬂg e@%%ﬁug%e"g ag : %_g%&rfvégﬁg%éregggnﬁ,
0. 66omv1) . THEEn EpmPbaliriwil 3 econd Sherdnsiiic aqErEartvEAOBINGIRE SHME iSRRI Under
argon, then statd the dpse dfachvadipoundaadydiiferfiopctbalosyendhe kompdund i¢ used  80mmol )

was addedspoaloh@nappoprialé BosEsX4ilib€ radRy iprddiftel Bythosé biamgdn tie dreach room 30
tenperature, then stirred for 2 hours. 2M sodi um hydroxi de sol ution (80m)

was added, the |ayers separated d .t he_ aquepus | ayer extracted with
di chl or omet hARbaEspulea) Eompaton oL the dpvpalisn: WBieh ruryt e Rgpared PAABMIAER: o ha ¢
vol ume, t henseiably:at aedient empeiatune\ade atrvsphéris pressure, 20y jdapirfopemakous
Layﬁlr was ﬁﬁﬁ&rehﬁﬁél or wictahadriifistratiiniand, By sUchxind@ bé 0 thé iferm cinsbiéx tdapsidles] Wit h
i chl or opgt : 0 i . .
mones: (LA LSS S e A e
NMVR ( DVBO- d6 " Tupibiosobitigas prsyspegsions of supposiiones, Orglly adinistiable,composiiong,
2.58-2. 70 (2oreigengjallgpeferedi3 (11-1, s) 3.18-3.37 (2H, n), 3.48-3.51 (21-1,
m, 4.37 (2H, d) 7.46-7.47 (3H, m) 7.65-7.67 (2H m 11.35 (1 H, bs).
Met hod B 40 i f O e G ey g,
33. 4nmol ), ( rrgaggté%ﬁ%ﬁ’ﬁ%ﬁogﬁéﬁeﬂshﬂ'?'?'Bée*gﬁ ?‘ﬁ“?%ym ﬁ%‘f?&%%m?éﬁﬂ %ﬁ?’?lggz) ,
22(9) 1%29_ 5§v)vepgp excipients, such as binding agents, fillers, ablet%ng ubricants,
’ disintegrants and acceptable wetling agents. The tabiets may be coated according 1o
methods well known in normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension,

30  solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations
may contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicies (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

35
For parenteral administration, fluid unit dosage forms are prepared utilising a compound
of the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended
or dissolved in the vehicle. In preparing solutions, the compound can be dissolved for

40 injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering
agents are dissolved in the vehicle. To enhance the stability, the composition can be
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di chl oronet hane (50m ) was treated wth benzal dehyde (34nil, 33.4mvol) and
-22 WD 2007/ 025596 PCT/ EP2006/ 006613 triethylam ne (4.66nl, 33.4mmol) and
allowed to stir at roomtenperature for approximtely 10 m nutes. Sodi um
triacetoxyb (10.6g, 50.1mml) was added and t irred
at roomterrpo‘grera}%{ﬁog %r 4 hours. After this tinme the reagﬁ%ﬁ%\sﬁs@ 66E%Jenched
with 2M NaCH sol ution (-50m ) and extracted wi th dichl oronethane 5
(2x200m ), washed with brine, dried over magnesium sul phate, evaporated and

purified byrdggh Hﬂﬁ'r fﬁl'?\lb%‘fﬁttﬁ@wﬁlw tRwateh fe?ﬁbvgﬁh &l\deud?ﬂ %rtehﬁe?alm xture of

2M ammoni a in Eﬁﬂ bt Hqﬁ %ﬁ‘?‘ wasdforrred
using 1.1 eqFUHIPEELS™ BEPIreR ey %‘H"ﬂy fi§if %{'}?8 Fi“i?P Line gaMPRYNde
conmpound ( D1y suspendedsinithevehicle insteas 19f being digsabeasl ppghstedlisation cannot be

1- ( Phenyl netdrgbinplishel g fitratibh. aPIepEdMpbund art bE jtetiisea by dxpostire wzatipjiened- one

hydrochl ari dg; @ﬁs th béJéﬂucFér %%QQ é’? sl d§§ﬁﬁé ofwet'ﬁb{ thetic
Conmuni cat i ons | or onetl hane
Ca00m Cana qHRnbE insfden 76 es?omf' ol acklate LIS EL IS bulop STt Goepgno.

benzal dehyde (68rr1 , 0.669nmol). The m xture was stirred at roomtenperature
for 30 m nuThescompdeition @@ ontameifons 0aker 999 bicweight, brferaisig from 10 to 60% by

triacet oxyb%flﬁ'mdéf' ﬁ'@aétt%gng% gEkhdiNG SN ﬁ‘\@qﬁéih&i) ftédﬂﬁn‘ﬂ%t?aqlogﬂ?ﬁeg% off € was

d él 2M
o oo e 2% e o es 1t B HeRere SL G el ion P Dol Ay Pang | ne

aqueous | ayell*SUéW@h‘&'ﬂé@*e\ﬁptlwsdﬁéﬁofdh%ﬁ@@ﬂdaﬁethemght vhige zofferenend ethedr gani c
extracts wersimitardpass! efdweverhas b genérdnguidd duitable xhit a6desdnay ie0.8840 1000

hydrochl or i :%g e %%fié@?ﬁh)to 206 E‘erHﬁ rrlo?é/ ntglﬁ@sl ARONES! zg(b %P

di hyd hl t
S Y RRbIS B pss e Be O TEH 86 SUeh UNLeS M AR PR P at e

to af forth t henceiaday, for exaropie dvg othreeld dayR %@m\@ppﬁmaszx@ngsar(ammm) of
2.52-2.55 (AkkekBlor mdnf@- 2. 62 (2H, 25 nm) 2.71-2.76 (4H, m 3.65 (1 H, s)
7.23-7.33 (51 1 rr) Description 3

5- Chl oro- 1-( tetrah H-az car bal d

(133) " Vet nolelgytts Héedrpfons st FAERe inlraie s BRAERIONALOTRAIAS g B -

di chl or onet hlamtlp@oml) under argon and cooled to OC. Phosphorus oxychl ori de
(6, 24n,267. 05mol ) was added dropw se and the m xture stirred at 0C for 2
hours. 1-(Phg E%{Fﬁbh ) hexahydro-4H azepi n-4-one hydrochl oride (may be

por L1 onwi o TIPeReyineRaRy b a2egh A e i RHBER Do 35 mixture was

stirred at Oﬂeﬂ'@ﬂMS mnutes then allowed to warmto room tenperature and
stirred overHWeghydroMrsatepircd-one Nmoqnmaﬂed(mg,r Bo@awhale (nidyo beoghiepanedceas at e

(1009) 'ﬂs Vs rlbé@moggfethet.zhﬁwﬁﬁ.au.kéﬁdag [A96}!r 9214 1%%'5% s sl M th 2M
sodi um hydr o andS (?roeefhy?amme (-5 qm?qgg 8mmo!) %gdedwafslio%étdrgm ed

with dlchlor‘i'J a§2
benzaldehyde (68ml 0.669mol). The mixture was stirred at room temperature for 30

minutes under argon, then cooled in ice whilst sodium triacetoxyborohydride (17g,
(. 80mmol) was added portionwise. The mixture was stirred and allowed to reach room

30 temperature, then stirred for 2 hours. 2M sodium hydroxide solution (80ml) was added,
the layers separated and the aqueous layer extracted with dichloromethane (x2). The
combined organic extracts were evaporated to half volume, then extracted with 2M
hydrochloric acid (2x100ml). The aqueous layer was made basic with 50% sodium
hydroxide solution and extracted with dichloromethane (x2). The combined organic

35 exiracts were dried over magnesium sulphate and evaporated to afford the title
compound (D1). 'H NMR (DMSO-d6) 5 1.99-2.02 (1H, m), 2.14-2.24 (1H, m), 2.51-2.53
(1H, m) 2.58-2.70 (2H, m) 3.05-3.13 (1H, s) 3.18-3.37 (2H, m), 3.48-3.51 (2H, m), 4.37
{(2H, d) 7.46-7.47 (3H, m) 7.65-7.67 (2H, m} 11.35 (1H, bs).
Method B

40 A suspension of hexahydro-4H-azepin-4-one hydrochloride (5g, 33.4mmol) {may be
prepared as described in Synthetic Communications (1992), 22(9), 1249-58) in
dichloromethane (50mi) was treated with benzaldehyde (34ml, 33.4mmol) and
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and the conbi ned organic extracts washed with brine, dried over nagnesium
sul phate 40 and evaporated to give the title conpound which may be used

wi t hout further purification (03). M5 (ES+) W 250, 252 [ MtH] + Met hod B -23
WO 2007/ 025596 PCTI EP2006/ 006613 Di nmet hyl f ormam de (10. 11m, 132nmol) was
added to di cN®I8H¥SEne (140m) under argon and cool ed PET/BRL00GH6E3hor us
oxychloride (9.87nl, 106mmvl) was added dropw se and the m xture stirred at
0C for 2 hours. 1-(Phenylnethyl) hexahydro-4H— azepi n-4-one (nmay be prepared
as described in Descrl pt i on 65. 95mml ) was 5 dissolved in

di chl or onet hiigdhvam %%j@ B?B%ﬁh'%dd‘aéﬁ" 2} PO IRMRSEAYTS 1ohe above

m xture at Oa)prﬁhmatalwtommutﬂ% Sodiuny tddcedoxyd@ohydride 16 Hi0snmblpwasibddeed t o

War{n to r ooaha fHeRRkF dtired A€ rovir dén%drawemu%hrs (TAf@r S Bie r\earta.ogwafnedt .
ortionw se i Xt U
365 adj ust ed? Fér%hﬂi%ﬂﬁ E@h% i I&aﬂd @gha%{ed “W %%hTé}ﬁmeﬁiﬁHé 9

€ SO
aqueous | éyel( %28

en separa The
-washed with i "ﬂfh dyigd BYQE MrasPesiv sl Ba'ex%apa h?f? ned
or gani ¢ ext r g talumashedaldgraphyranreiica gel, eldting/eith a mixjuresif @i amrhmnatre and

evapor at ed t enefHangi driatidhidrbPehand ). "HeCHICITERY was farfRd usig thostuivatentsher

por 11 o0 Tk iang st s bshpe B TR Fobtet b2,

an ice bath was added very slowy phosphorus oxychloride (374 1, 4 mol).
The resuDti Dgsoiiptiar2 was allowed to stir in an ice bath for 3 hours. After
this tinme, 14. pﬁ@,wb RIS BHHzEpihts-ar@€W2)- 4- one hydrochl oride (may be

oo nd 1 ﬁeﬁﬁﬁﬁ{!“ @%FQ%”A&"’% Bidfg@ca?détsﬂ@%e”%ﬁ sl Py Y80 pRReRd.REY s o
overni ght. THesGHESY 'ru§ynth%twe0ﬁmswmceﬂqnas (993N ?2@@- aAFd8FP8) wag suserndsddn y
stirred m xt dichlonimesinatieu(i08uat abe tdbylarmie A9y, 56.9mrwl) wadas; folkaved by  The

resul tingsm béh&:’aﬁieﬁ%? &wnusa eégrh@n pﬁelﬁmémfe UdsN&tirrely! éﬂaf@bhaa@ﬂwpaegtwraqa@do with

o e e e 88 S o R

NaHCO3 and
m xture of tABM m°{ )| vascRAAsE RAttionwise- 3 ed@é‘&’%ﬁﬁéﬁt’eq ard plewestfa F@E oL
(D3); M (EStempemdtare? B@n[stirefi for 2Boube StM sqdivroiydroxide solution (80ml) was added,

5-Chloro-1I - (m"eelayérmbbyﬂaieu%r% {ﬁe7aqtue&lssa & StrhEted A diendrofidaak dRAY dRe OXi NE
(D4) A sgput 'c8r‘ﬂ 0% { pagY, P é(c! \G, haf v |uZnetq ér?%?é dlwath M
%ni Mo

H azepi ne 4 car par ed as

(11. 69, 46. 5H%P9h‘?fw é‘i‘%éﬁbﬁoo %ﬁ'??)aqtkﬁ/ags Qyer mag W% bﬂ?ﬁr%?&ﬁ%’l ium
hydr ochl or i dbyqraxi@d8golutién Zmdoéxtraatedr witmdicblopemethanee (¥20r Thg Zombined . orfangc

ethanol was efaxkevedy RikaPevert maEnaditin tSUHhERS bAd Sevapbratdd & effoRe te gifle
ethyl acetat g,and,3 B3] % N (EOELT& PB29188%3A! NP4 £36B UGy, 258285 (B,

t at
acetat® Y8S m)2.71-2.76 (4H, m) 3.65 (1H, s) 7.23-7.33 (5H, m).

Description 3
5-Chloro-1-(phenylmethyl)-2,3,6,7-tetrahydro-1H-azepine-4-carbaldehyde (D3)
Method A

30 Dimethyiformamide (6.4ml, 83.5mmol) was added to dichloromethane (SOml) under
argon and cooled to 0°C. Phosphorus oxychloride (6.24mi, 67.05mmol) was added
dropwise and the mixture stirred at 0°C for 2 hours. 1-(Phenylmethyl) hexahydro-4H-
azepin-4-one hydrochloride (may be prepared as described in Description 1) (10g,
41.72mmol) was added portionwise to the above mixture at 0°C over 10 minutes. The

35  mixture was stirred at 0°C for 45 minutes then allowed to warm to room temperature and
stirred overnight. The reaction was poured portionwise into sodium acetate (100g) in
water (800ml). The resulting mixture was adjusted to pH10 with 2M sodium hydroxide
solution then separated. The aqueous layer was extracted with dichloromethane (x2)
and the combined organic extracts washed with brine, dried over magnesium sulphate

40  and evaporated to give the title compound which may be used without further purification
(D3). MS (ES+) m/e 250, 252 [M+H]*
Method B
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washed with water & brine, then dried and evaporated to afford the title
conpound (D4); 35 M5 (ESt+) W 265 & 267 [ MtH] +. Description 5

6- (Phenyl net hyl )-2, 4,5, 6, 7, 8- hexahydr opyrazol o[ 3, 4-d] azepi ne (D5) Method A
40 To a sol ugi =chloro-1 -(phenylmethyl)-2,3,6,7-tetrahydro-1

H azepi ne- 4%92§%§’P%2%yde (may be prepared as described it 1498984150 3)
(10.4g, 41.8muvol) in ethanol (30mM) was added a catal ytic anmount of 2M
hydrochloric acid (5 drops), followed -24 W 2007/ 025596 PCT/ EP2006/ 006613

by hydrazi ne%lg%ﬂ]r ﬁérgna&%' 4?%11 0.| I D)w Eh%dr8§ul t ihp ] rﬁ YR, Ln%g; ed at
flux f y Hee LohE LR o) wag Seded 4 cichBeafipiond B48RD t
o 01t 56 S, oR0d G ohehons Al BTN DV et
bi car bonat e dropiviex @and dhe anixtureostistedyat 0°&ctor 2t kourd he(Rhenylaethyl vexehysdoodHned,
‘\’/\’gi Bgd ‘_’I_V' th Depnet-ofl (res) E\?’(‘Ffepgﬁﬂrh%sdéémib%dﬁﬂmﬁéﬁﬁigﬁw(P:??Ji&?,%t.g“ﬁﬁ{rﬁi?) \ivéhwi th a
mxtare of DRI aﬁ"?fgﬁ%ﬁh "ﬁo@*ﬂwﬁ%gl@%f% ﬁef’figgisﬁ;eovegiﬁa)siﬁ@ss bR e
title c onpodﬁﬁ‘”(%ﬂs 0 nggm)urw@s Shge m,,qq]q_or t'Apgtes then allowed to warm to
5- Chl or o- | - (phntemperdiyie) add 3tiGed -dvetnigihy tineo rdddtian eqrsn pedred gpdrtidrshisey théo ( may
Pydr azi he. hycleangodlfi83130s h WRg e ThElesingina s SRl tlod e PR DM 24,
were stirr edsﬁdﬁ'"}ethﬁé'rz%ﬁ e( i%fﬂﬂné] g‘eanﬂ?‘%?éag?(gdﬁeo aﬁﬁ?q‘ﬁ‘x Iaygrr w? T‘?grl?g:@d “I"ﬁg
sol vent lhs dichigremsthene 4xd) anddhe sambied ofaanici extrapts vasbeduséth beippydriedvent e
and wat er anuagresiznbasipbatbyanddeliapbratedofo gioelithentitieh cormpduamiaviich They beuseds
phase was extfit farindf dufinedidy DSE MSHES A 250, QegApR]+ 15 organic |ayers

d ate and e

washed with fprine, . dried over mnmEgnesium’sul p aporated. The
residue was ﬁw’?ic_éd by flash chromatography, eluting with 2-4% 2M amoni a
i n ‘met hanol Te eqlutignefdimethyormanyde38% hie Smmgldn aphysiusdighimymethve((BEsW) e
gzshl[ IVH—IS’lr (iwggfmdza(ﬁ Wml zdmaagmwp% rfmfsph%rgs o;ycb'h;oride (374 mr,g 4 mr21§|). Theb | dehvd

- chl oro- 1- (RBEfhg Aikiufyvas gowed tofsti- fld tPf _G&E%t‘u scarbal denhyde
oxime (may b 9?9 aaes i bed 1 n Descrptio Abomg. | 1.5 ) in
ot hano! (o ghé)ny ey e araptn- e e Rl Moay e e desCBaTh o
(8ml). The r irtiond X60C pwand b cimeihwasadged gordien wise lanst thendhe repetionsikered. The
m xture waswad dllowed td Nir s0vbmitemperatiie ®BMYha THe Aedtddy ithemb@de Wat Bloglycess

o g SoAT s RELEs gﬁ%@@ﬁ’%ﬁ‘*&%@*&ﬁ%@éﬁ*%é@*gg-ﬁ- m&ﬁ@wg@@; A
The Conbi nea /e dmRI i e saired 3 pRD T sy tistd MRPOIH 2t pagiad i |

di chl or onet héietdoramethapgs{3x6Q md hewwrgandaysCwas earabinesans washed witth aliCOpand

nmet hanol t hefring, dHédetMy S0, aifd evaporaied. THe resiitingealde miktareut shectitle campoupds
wer e comnbi ne@a,égﬁlaeém&mxmaﬂe rméé't%ﬂ (BY); m'm@m)mﬁmma{fphy eluting with

a mxture o ammoni a 1 n nethanol and ‘di chl oronet hane (0-5% to afford

t he prodétt
Description 4

5-Chloro-1-{phenyimethyl}-2,3,6,7-tetrahydro-1H-azepine-4-carbaldehyde oxime
(D4)
A solution of 5-chloro-1-(phenylmethyl)-2,3,6,7-tetrahydro-1H-azepine-4-carbaldehyde
30 (may be prepared as described in Description 3) (11.6g, 46.5mmol) in ethano! {100ml)
was stirred with hydroxylamine hydrochloride (3.23g, 48.5mmol) at room temperature for
72 hours. The ethanol was removed by evaporation and the residue partitioned between
ethyl acetate and a saturated solution of sodium bicarbonate. The ethyl acetate was
washed with water & brine, then dried and evaporated to afford the title compound (D4);
35  MS (ES+) mfe 265 & 267 [M+H]*.

Description §
6-(Phenylmethyl}-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (D5}
Method A

40  To a solution of 5-chloro-1-(phenylmethyl)-2,3,6,7-tetrahydro-1H-azepine-4-
carbaldehyde (may be prepared as described in Description 3) (10.4g, 41.8mmat) in
ethanol (30ml) was added a catalytic amount of 2M hydrochioric acid (5 drops), followed
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30 (D5); M5 (ES+) me 228 [M+H +. Method D To a suspensi on of

5-chl oro- 1- (phenyl net hyl ) -2, 3, 6, 7-t etrahydr o- 1H azepi ne- 4- car bal dehyde
oxime (may be prepared as described in Description 4) (200ng, O0.76mmol) in
et hanol (2m and h drochl oric acid (1 drop) was added hydrazi ne hydrate 35
(2m). The r ®uspension was heated to reflux for PSTHPHOE/$614nd t hen
overnight. A further 2 m of hydrazine hydrate was added and refl uxi ng
continued for 1 hour. The reaction m'xture was all owed to cool, quenched

wi t h acetone, trac ed with eth
(sxsonty - iy Bikaine Bvde B 8k, 3 2ot (g JHKES \As E%ﬁt%qﬁaveﬁtaﬁaf
purified by dalhgms aﬂﬁrcgn@tnb'gieapmye@fpuﬂ' hﬁgesmtlngrcaldmnxxtureeuaﬁdﬂum vattnwateroni a
l( nrve gg; hgngl 6@95&@&0@% P4 SateiabingdIution 3P4odiumn Bitarborate ?ﬁd aktaaimtmbfﬁl) 1' ( ;rH N;VR
S
7.23- 7.2 atri ﬁ‘%'éﬁm} ‘gﬁre %ﬁbﬁd@s"?aigﬁ '2% d
20071025596 |§ phat fBéﬁ?'ﬁF@B%ﬁ‘ﬁd NEACHB T € Rrodi L‘ﬂa’r‘é’H" ’°mat°9fap yon
5- chl or o- | - (sliemeluting Wth p-ixigresof 2M ammahipdn menﬂndzdmhmometbamq)@r%}tyde ( may

be prepared afodanstitidxhpgoanddss)r MBYES®) Mle 2280m4dp,. 41. 8rmol ) in et hanol
(30nt) and ? ﬁ Bloric acid (5 drops) was treated with hydrazine hydr at e

v ova N G e e R T R

was evaporat
(30n) ar@ hesapatedaes rdestibeds ior Degcripion 3)i (@ssumed 41.72mmal), dydiazing hysirateom

t enper at ure {93, ¥5.80@moHand\2PRYdbETbriccRiSE! drads)lwmévaﬁraard iARthanef (10OmI)
acetate, basi h % '&9 roet 0P 7 RBHRCRAL ©: ﬁ%ﬂt iép%pat(‘-% téﬁdefhﬁy}esﬁrﬁst ate

3x1 50ml d t
o oot um 10 Péﬁ* ex@*@%@%&@ﬁéﬁf’pw T

eluting with bwarhomater Ehefaqumsmha@mvm extiagted awith ethyldacetate lapd dhetchenbied 2- 4%
to af f or dst hergahiedaydrs Washed With bﬁ@ﬂhed%va?&ﬁag{n%bﬂn*sui%tdﬁaﬁb &aﬁo&@édﬂh@n of

(o oo M Mt Bl LA E R Sase e Tt R 0
(101 P hettampliiciisome ar Iegi eyt 40 'apw?dé R E A ST
reflux for 1Methed € and then a furt her 2 days. After cool | ng to room
temperat ure trae stspérsion dr/es:hfdr mhyrm@r)tm ef7tetratRideo-eMaRepiAs-ad and
di ssol ve | N URLRE -Ehtﬁu é@fn scﬁ& qm;d bonate
fol | oned y € rac't“{ a Ft%s)r ne cts 20
dri ed over mlgHEEAHD SEBHl P@ ) &rs%Pa'f %Féf <4prﬁ?r?sf 9g aged BiefRne ydrate
chr omat ogr apK§mi| The 1egulling susaendion washestedalireflixmveatheweekenthndie raigre
di tc m)gr (c); rr% harae ;ﬁéﬂg&&rfcobm 2w tefhpefetunerand wehtet Bith,exbEss(dchtohe MERtraRéd [ MFH] +.
f The aqueou was sified usm sodium rbonate
S-chloro-i- ( IuP g S A2, Ej:aéted with e}hy a?:%& " helconthigd ex ragts%vaef'e aecngyde
evaporated, and dissolved in dichloromethane and applied to two 10g SCX cartridges,
eluting with methanol then a 2M solution of ammonia in methanol. The basic fractions
were combined, evaporated and purified by column chromatography eluting with a
mixture of 2M ammonia in methanol and dichloromethane (0-5%) to afford the product
30 (D5); MS (ES+) m/e 228 [M+H]*.
Method D
To a suspension of 5-chioro-1-(phenylmethyl)-2,3,6,7-tetrahydro-1H-azepine-4-
carbaldehyde oxime (may be prepared as described in Description 4) (200mg,
0.76mmol) in ethanol (2ml) and hydrochloric acid (1 drop) was added hydrazine hydrate
35 (2ml). The resulting suspension was heated to reflux for 15 minutes and then overnight.
A further 2 ml of hydrazine hydrate was added and refluxing continued for 1 hour. The
reaction mixture was allowed to cool, quenched with acetone, washed with water and re-
extracted with ethyl acetate (3x50ml). The combined extracts were dried over
magnesium sulphate and purified by column chromatography eluting with a mixture of
40  2M ammonia in methanol and dichloromethane (0-3%) to afford the product (D5); 'H-
NMR (MeOD) 8 2.68-2.70 (2H, m), 2.78 (4H, m), 2.84-2.87 (2H, m), 3.80 (2H.s), 7.23-
7.27 (2H, m), 7.31-7.34 (2H, m), 7.38-7.40 (2H, m).
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25 (maybe prepared as described in Description 3) (500ng, 0.2 mml) in
et hanol (5ml) and 2M HO (3 drops) was slowl y added hydrazine hydrate (106
|, 2.2 mmol). The resulting m xture was refluxed under argon, overnight.

The next daWoZ&ﬁmE@sﬁ ure was evaporated to dryness, rs]gcgll[ WOP‘??HO m  of

water, adjusted to pH 8 using sodium bi carbonate and ext 3x50 nL
of et hyI acetate. The organic |ayers were conbi ned then vvashed with brine
and 30 dried over MySO4 and evaporated. The resulting crude was purified
using silic &%d hromatography to afford the title product (D5); M (ES+)
me 228 [ M+
(pheny! ot hyk 5912108 o Sishipra-tr{abenyyaptopy? A8 sfranvire: e Agsping: 4 arbaidenide, )
m xture. Degeyibptrreparal asdeschiba ip Deseriptior ah{i@rddpy+ hémime)) 3 athafait3viihe
QY?IFD?]C“' |0r| f?‘gl(fb?:;l?%: faé‘cu% 5 drggs) a%a;/s treated with ngf%zme drate (2. 43m! 50 2mmo|

enylgre iR ¥ ?ng é@gﬂ as 8%11%@
pr epar ed as es rib oIved I n
AR AN A g T e A L
added, f ol | oAfted chylingd9sonet terisatyalthetixture vas evarooated,aissoived inafpr arrﬂhe
m xture was ghy Ihéétdteuﬁéhﬁied%l td&ﬁ:ﬁhﬁé@b@fat&&d’%ﬂ(a@&ﬁ%lﬁ@ihylﬁcélélb!rS The
catal yot, vy ?ﬁﬂ“#@hﬁfg o o BUSBRP S B e
Descri ption Spighale, svapotated ppd Rurfied b FPWIG| HIOMAlUPRINAIING WitHA MixiyEs flod A
6- ( Phenyl met 2l kinnnig i6 ngthiare! arekdibioooethaae (2-4%3 tolaftikdthegiroduct (B5), W2
prepared as (Esdpavd 2 #Hy*Description 5) (390ny, 1.72mml) was dissolved in

et hanol (8 sthb q:at wi'th paI I adi um (100nmg, 10% on charcoal paste) and
t he g eaction mx%‘| S sti oom t enper at ure under, hydr ogen

(at hospher | cA B 81 8yeHasp BT Bt DB Gl -22P P dr PRI R
celite alid t{mayfielprepared aydesoribedid Dasdription 3)(ICEY, B.OSawmni)en ethaad!f{terd) t he
title conpoupsk ttdafad wiltthydrsxine RYdratd 3B 3wt irbam dHB‘h@Q!éd%t reﬂux for 18 hours

G- (Pheny| 1ot il derta e itk NEHER NS 8RY B % EMIEAREE TRl o, 1

prepared as
et hanol , tr e3tddhe {iirpie evaawﬁ%%cmow Bovatery %epi%i%‘ﬁ’%% adigstedhip 8 Uit ol ) and
hydr ogenat e dsagdtunabinarbpinede | |follom;ndet8/saxtractmnmm@¢hyi aeatgter EHeucambimed ekfrattour s. The

tm' xt :3][ er%@ts h\ﬁ/érbtdﬂét?ﬂvérhﬁ Siufedul JHiied by esiBfmnr educed pressure
- %l ﬁet ﬁyl eth ’g'ﬁ&gbl'%b%;@ m Mjhg a;gf ?M%or[ é‘zl-'qwaetlhﬁe P ggﬁc&? gidr".t')%hanleat e
(may be pré a‘?“e)doaﬁor&éa%mosw (pﬁf)ﬁ%@ﬁ fVe#2 4g, 5.9mol) in
di chl or onet hietho@Bhil) was 20 treated wi t h tri f | uor oacet ic acid (2ml). After
1 hour the N4 46iGioNdE SIcRIBESE EthbheAIMEMYY.2 3 6, MietfBiiyari OH-a26incRhbadelyBe 2 SCX
lon exc hﬁqge(n%%é Br'egg%d a8 ge&@iﬁg'c? q seribtilk Bm&%g %rfjmmol) in ethanol (5ml) and 2M
HCI (3 drops) was slowly added hydrazine hydrate (106 wl, 2.2 mmol). The resulting mixture
was refluxed under argon, overnight. The next day, the mixture was evaporated to dryness,
dissolved in 40 mi of water, adjusted to pH 8 using sodium bicarbonate and extracted with
3x50 mL of ethyl acetate. The organic layers were combined then washed with brine and
30  dried over MgSO, and evaporated. The resulting crude was purified using silica gel
chromatography to afford the title product {D5); MS (ES+) m/e 228 [M+H]" and 7-
{phenylmethyl)-2,4,5,6,7 ,8-hexahydropyrazolo[3,4-clazepine as a (85:15) mixture.

Description 6
35  2,4,5,6,7,8-Hexahydropyrazolo[3,4-d)azepine hydrochloride (D6)
6-(Phenylmethyl)-2.4,5,6,7,8-hexahydropyrazolo[3,4-dlazepine (may be prepared as
described in Description 5) {5.52g, 24.29mmol) was dissolved in ethanol (70m!) under
argon and 2M hydrochioric acid (12.2mi, 24.4mmol) added, followed by 50% wet 10%
pailadium on carbon catalyst (1g). The mixture was stirred under an atmosphere of
40 hydrogen for 18 hours. The catalyst was filtered and the filtrate evaporated to give the

title compound (D6). MS (ES+) m/e [M+H]*
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then 2M sol ution of ammonia in nethanol. The ammoni a contai ning fractions
were then conbined and reduced and the resulting residue was

chromat ographed on silica gel eluting with a 1:99 rising to 20:80 m xture
of 2M ammoni a in nmet hanol and 25 dichl oronethane to furnish the title
compound ( D7YVO REO26¥E+): [MrH)© at miz 138.12 Descri pt i BEI/BP2006/006613

1, 1- Di net hyl et hyl 4-fornyl -5- oxohexahydr o- 1H azepi ne-| -carboxylate (D8) 1, 1
- D net hyl et hyl 4-oxohexahydro-1 H azepine-1 -carboxylate (conmercially

avai lable 30 frome.qg. Magic Chem cals) (2.0g, 9.4mml) in tetrahydrofuran
at -78C was PPEEiRti®nd th a 2Msol ution of Iithium dii sopropyl am de (4. 7nd,
9.4mmol ) in 24567 BcHedabydmopyrizotn]l. Aaflazepina (03) neat et hyl formate (0. 7g,

9. 4nmmol ) wasmatkippaand the reaction mxture was allowed to warmto room

extract tegrge@@‘f’ hdiy el 2,51 £ SR Py dBG0 e B8 broabPad D) o1 3N
were thend drf’%‘ﬂ""ﬁ?ﬁﬁ"%&%’énl h:\?ﬁmo 14 émmep vas Wlisspied inqthanchibpil HgalAi ch nay
be used wi tmmpalfadmmeﬂomgﬂtm oat:hamoa(l p8ite) ddmidbe rgactiommixture Was Hmmmatyl et hyl
4,5,7, 8- tetr?&&&dreﬁwamaluﬁ&é RRtinBEsHafE §Lﬁé M/é Rédts (A mixtte Wa hod A
ARy e e e
t et r ahydr of ubtgcasmprpund Qgﬂv&bsz( 7)'0 dMPUF/ EP2006/ 006613 di net hyl f or nani de
(100m ) a6d MethebBto O C. Triethylam ne (6.6nml, 47.16nml) was added,

fs ?: Ir ?\ggd g%ddl(P?Qﬂtm&WI)yi 4@1@@&&@@&&&%&&9&3 ﬂaaé%.;ﬁ@(%aay bE'r'igeﬁﬂréd 5§ e vas
evapor at ed. ¢ B%F;I Odegcé{@;%}j&Sg@ﬁ?g@%ﬁﬁ@eﬁ%@gtm artbﬁ('“]ir ec{]\gﬁ{lw th

vat er (x3). W@dwﬂg%{h%b%%ﬂ Raste) df 189, 4. Zé‘mo!mgmroamam platmespliegc
evapor at ed. piessure sind mmmempertatire iferdt2houfd. ale migtareowad fillgredpthsougbicakiteng wi t h

2-4% 2M QWBh@e&d&oF&éd‘@i&l‘ feduedy &EQ&C‘P& RAdRrd Be Prodact (D78 MS [ES)HRERaynd
(D9). MS (ES e 182 [MPBu] + Method B

2,4,5,6,7, 8- deropyrazolo[B 4-d] azepi ne (may be prepared as described in
10 Descrl pt [ M‘F "99 r(:250ng, 1. 82mmol ) was suspended in tetrahydrofuran (5nml),
treated w t h1,1tRimethyletteidt 6 ,§-BirdbydropytazeRiidrdid)azepioe-B{2-)-Latbodylatet(may dehyl )

di carbonat e prRBdrd.as dbs&dEE™ ()es’tﬁﬁtndm 1,88 1. 9rhie1) I diEn6rBmeBang (2rhih @dsat room

temperat ype yogd v g—mu?rfogaet% wgaﬁg ARBE1 Rl YalndiPS B8 TRNEE, Wod pEluced

pressure and I cd ng with

a mxture of mzmaa i2RP ‘qﬁ’ RétTreh 9N eﬁcwgalce'ﬂ'rf% %/'ﬁ’éh%d yish 5‘% 2pg! ands or g
the title cotheo@Misqdion of MBMERIB-) methanatld Jhemmaig eantaihibg fractio@s ivesptheni on of

2,4,5,6,7, 8- bensaihyd anpistaded MdInd redLIBAE RisiiRe WaB thidthaligraiHet nadficadescr i bed
in Descri pt'BHnXQw{tt@Q%ﬁ ristg 38 70°80 hiktlre'of LRAAMHSAS W ABtnbrddlThe Was treat ed

25  dichloromethane to furnish the title compound (D7); (MS (ES+): (M+H]" at m/z 138.12

Description 8
1,1-Dimethylethyt 4-formyi-5-oxohexahydro-1H-azepine-1-carboxylate (D8)
1,1-Dimethylethyl 4-oxchexahydro-1H-azepine-1-carboxylate (commercially available
30 from e.g. Magic Chemicals) (2.0g, 9.4mmol) in tetrahydrofuran at -78°C was treated with
a 2M solution of lithium diisopropylamide (4.7ml, 9.4mmol) in tetrahydrofuran. After 20
minutes neat ethyl formate (0.7g, 9.4mmol) was added and the reaction mixture was
allowed to warm to room temperature. After 2 hours the reaction was quenched, poured
into water and extracted several times with ethyl acetate. The combined organic layers
35  were then dried and reduced in vacuo to furnish the title compound which may be used
without further purification (D8).

Description 9

1,1-Dimethylethyi 4,5,7,8-tetrahydropyrazolo[3,4-djazepine-6(2H)-carhoxylate (D9)
40 Method A

2,4,5,6,7,8-Hexahydropyrazolo[3,4-dlazepine hydrochioride (may be prepared as

described in Description 6) (4.1g, 23.58mmol) was suspended in 1:1 tetrahydrofuran and
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with triethylamne (8151, 5.84mvl) and bis(1, 1-di met hyl et hyl) dicarbonate
(1.27g, 20 5.84muvol ), then stirred at roomtenperature for 2 hours under
argon. After the solvent was evaporated in vacuo, the residue was purified
by chronmat o |Iica gel, eluting with a mxture of 2M anmpnia in
net hanol / %@%Fﬁl[r ggr% hane (0-10%, to afford the title Colpoawdusdd). s
(ES+) We 238 [ MWH] +. Method D 25 1, 1- D net hyl et hyl

4-fornyl - 5- oxohexahydro IH-azepi ne-1-carboxylate (may be prepared as
descri bed | It o &

et hanol (20 g@rnjtdh% ){Eﬂ‘ﬁ g&&;éﬁeﬂ h(;':/d1i9 t%?;%ﬁ' é/ﬁfg ﬂ

m xture was %edrt@‘f ﬁ%%ﬁty' i ’Pﬂfﬁf"s 'Eﬁ)ﬁ"@‘ﬂ”? as 5Wﬁ?d
tenperature awddallpwddct@dlarm t9 aearo terfpasatoreuoier zmmdhemav@ppmm plneirésidee on
silica gel e.bést a@wmt‘h dietil Bifler aR@ Wakwed Wit water oiB).t 11 dighhi€ ja¥er wasBastnd

(21??1) cyanophenylg él'l‘\%m}“ a{'pﬂah@ogﬁ%%ﬁcr@gzlg u1e0 Vgasl p&l% Wl %le

6( 2H) - car bo ogrgp e\ggmg wit %mwppl in met anol dlchloromethane to give
4,5, 7, 8-t et rihbyite cpypand (DB MS ESa eye he2 [B{-Bi)™- car boxyl ate (rmay be prepared
as descrl bedMémo@@crl ption 9) (1.80g, 7.58mmol), 4- cyanophenyl boroni c acid

2.23 15. [
oetate (4 1650005 RIS el adghio il odhaien Sh osthne S BEECT o'
nol ecul a0 si @%ﬁp tion. 73 $8p0mayd r&2mnol} wasssyspendediin Eﬂ"@ﬁ’é‘i’ﬁfa'fﬁ!‘ (@B@ gated withhom
t enper at ur e friethglaminfedD.2560|,Hod2remolT ared H§(1 ti-dithathglettat) diuakﬁoenateotSQng),ugh a pad

of hg: esel guht. aﬁﬂﬁﬁoi) BAa fiel ey AERO @S SfivedHh fFodnk Rriifarultihatl &

at oI ut | on
(9 arred Tl Tredudhulie AUty Bl il i ettt pur i 11 ed
- 28 WO 2007/ @veBaigaraehy empsiicss olas with amixtpreof RMammraie dymedrpold] uting with
10 - 40%%t hgithierometibae (215%) feaffond thettitie gdbmpouriaeDB). tMIS (E mpe 1 A2 [MHELYY.. MBS
(ES+) W 33%mbfdsdler Description 11 5

‘1‘ (1506nzt ﬁyfg%ﬁﬁ{%ﬁz&ﬁa}’ 7 nog'%%n qrgpﬁzécﬁo[g 42haddbing! (3§ B8 PR dakdd & (PLL)

7, 8-t et r ahy dfessies i Pgpginliony hB maeséwﬂyl) inctatradyeiuioe (19mY wae rgatedar ed as
descrl bed i nwa[betsaethylpmirm*l(slﬁh,)l %.2&0mgl) afd Hi§Bntrditnetiveeshylddicarbdnedel(1.27Vgl, 4- di oxan
g 3. [ﬂr Lda%vtﬂ %&rﬁf% 9AREN ?tméardt%rh wriplffatdaeqm&@%hd@ @R Afldtane Eréwfédt" e was
m xture puri ‘%)s%ivt §§;%%?a é gl Jﬁﬁ'QU%Wﬁ? P'ﬁr{;efqﬁ?/t I"%’\I',%@ E&F&W ﬁqﬁg t han
with 2M  ameHing with %Maﬁ@ M @papesiain; rgthasol H’iéhiarame(%hwéeﬂp‘i@héogﬁ% t he

title corrpounhel ti(leD&dmpounN’@QEﬂs (BAs) B89 238MHHI Descri ption 12 15
1, 1-Di net hyl g

é ( (ZILEI) bgg gggﬁﬁé t?wﬂf ¥ trr%E:lr?QXo%Q ofts ?H %i:éo’plne-g‘]c%?b%%lgl%'(may be prepared
as described in Description 8) (crude material, approximately 9.4mmol) in ethanol (20ml)
was treated with hydrazine hydrate (1.4g, 30mmol). The mixture was heated at reflux for

( 2 hours before being cooled to room temperature and reduced in vacuo. The crude
product was then purified on silica gel eluting with a ethyl acetate to furnish the title

30  compound (D9); (MS (ES+): [M+H]" at m/z 238.18

Description 10
1,1-Dimethylethyl 2-(4-cyanophenyi)-4,5,7 8-tetrahydropyrazolo[3,4-d]azepine-
6{2H)-carboxylate (D10}

35  1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-dlazepine-6(2H)-carboxylate (may be
prepared as described in Description 9) (1.80g, 7.58mmot), 4-cyanophenyl boronic acid
(2.23g, 15.16mmol; commercially available from e.g. Aldrich), copper(ll) acetate {4.15q,
22.76mmol), pyridine (1.21ml, 15.16mmol) and powdered 4A molecular sieves (5.33q)
were stirred in dichloromethane (80mi) at room temperature in air for 40 hours. The

40  mixture was filtered through a pad of Kieselguhr and the filtrate evaporated. The residue
was dissolved in ethyl acetate and the solution washed with 5% sodium bicarbonate
solution {x3), dried over magnesium sulphate and evaporated. The residue was purified
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Met hod A 1, 1- Di net hyl et hyl

4,5, 7,8-tetrahydropyrazol o] 3, 4-d] azepi ne-6(2H) - car boxyl ate (may be prepared
as described in Description 9) (964ng, 4.06mmol), 4-bronophenyl boronic acid
20 (1.64g, 8.12muol; comrercially available frome.g. Aldrich), copper(Il)
acet ate (2 2?@2097202§9ﬁrm|) pyridine (0.646nl, 8.12mmol) aﬁw:pzmw@a 4A

nol ecul ar sieves (2.85g) were stirred in dichloronethane (40m) at room
tenperature in air for 64 hours. The mxture was filtered through a pad of
Ki esel guhr and the filtrate evaporated. The residue was dissolved in ethyl

acetate and PhiasiRMYRSTRABNEINING VN Hos 4Barelin Bnetale Hofraprians tagythedie x2)

dried over nmegnpRind(DI0) MSAES+amde 83&3HT ed. The residue was purified by
flash chromat ography eluting with 10 - 30% ethyl acetate in n-pentane to

give the tit [ opynd (012). MsS (ES+) me 392, 394 [M+H + Method B 1, 1
Q?Feré‘%"

-Di net hyl eth t et rahydro&/razol o[ 3, 4-d] azepi ne- %ZI-% car boxyl at e
(may be 30 Ar&EdsS:-Tetsahydsapyrazial3.drdlazepipididhon)bepzenitiedd1h 07mol ),

(4- br onophenyt|1)biovedtylethy! aci2i{(4-d@hophenyi?-4 bMdadtrahydropyrazolaB ¥yd]azepine#i{2/d)-f r om
g- %4 rr#o ?;' ggl:arbﬁ ftrp AF6é pleardd>iHicribeddd g)lon Wfﬁgﬂrﬂ’? 8 B4 3niridi (S}lwasi .
G ohi or onet nSEONEEER - A ﬁaﬁi %, AR Eoget, rypck R A SR Cinl, B The

t enperat ure awdEe WA Sl"fﬁd QBrqmﬁ@mperﬁf@refﬁ%%h@urﬁabﬂeﬂ@apleuaataddetansrthv 35
hours. THhée mmbttureepwrified adnl dQgdSTX audhn, telutingoinitibiynedth atethanalndhast inith e2M f or
18 hours.  ThRfninie iHnfetihor. Evhbaratich Sfthebatic ﬁé‘énbh@ ARk e SOM¥EING (D11).
evapor at ed. Mgu(rﬁ ?E’gugﬁ@f gissolved in eth gt ate and washed w th
saturated so S8 g *sol ution. The et hyI acetate | ayer was
separated, dried under nagnesium sul fate and evaporated. The product was
purified by Oekcrgtiochhtnmat ography eluting with a m xture of et hyI 40

acet at e/ pent 1@ | +)
e 397 “f m""’egy'*%‘é ‘9 b Gy p BRSPSt sadlealee
solution o

4,5,7,8-tetr yrazol 0[3 4 d] azepi ne- 6( 2H) - carboxylate (may be prepared

as descri bed 1] 1FDiDetylethyl |4)ﬂ7,%}te(r£@ﬂr®yraiol8mmbl)azepﬂne beshoabexyateoihayl be aci d
E % gg , [.6mmy h hpai‘é@%%ﬁérﬁ:leﬁn gléfidres Q dbmrﬁél}j &Ltlﬁgtl)ng ph de‘r‘ém@ﬁ&é ate
7 6mmol ) 2 QL0 8 SRSl ahmetsR amé@%t o Do Bt dobhdii atpiha 2,
at nospher e f de-1 GW"WBUP%”"'"Fh@ Ghom! 'uﬁi d2mme)) @nd powderedr HymolecHiar flexes (2§58 pad
washi ng wi t werestiveadoin. didileroswethaeat(40vl at vego terhpetaiure vraeindor &e$odige Thaken
gﬁdl m IOngt h%/hlxt@@Q\Fa@tfﬁe@BQhWS(ﬂlaWof Rneﬁci%@ﬁ and @ ﬁiﬁ%ltﬂ)é%&g%dcﬁ{mgﬂh@ (T ﬁg)
o0 e e 88 bt EXRl: AR K e hloh SRl SUAE) Bl el
Wi th a nidt urRulEn (Rk SHAMAYES MagrRERMSHANatE ANKHGPoRach The rﬁ%ﬁt@was piPByed
by further chy Gadtadgeregbgraphy slulingowitrgtl 5 3@% ethyharetate in @xpentane to give the title
compound (D12). MS (ES+) m/e 392, 394 [M+H]*
Method B
1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (may be
30 prepared as described in Description 8) (254mg, 1.07mmol), (4-bromophenyl}boronic
acid (431mg, 2.14mmol; commercially available from e.g. Aldrich), copper acetate
(583mg, 3.21mmol), pyridine (0.17ml, 2.14mmol) and 4 angstrom molecular sieves
(0.75g) were added together in dichloromethane (10ml) and the resulting mixture was
stirred at room temperature under air for 18 hours. The mixture was heated at 40°C for 7
35  hours. The mixture was allowed to cool to room temperature and stirred for 18 hours.
The mixture was filtered through celite and the solvent evaporated. The residue was
dissolved in ethy! acetate and washed with saturated sodium bicarbonate solution. The
ethy! acetate layer was separated, dried under magnesium sulfate and evaporated. The
product was purified by column chromatography eluting with a mixture of ethyl
40 acetate/pentane (1:9 to 1:4} to afford the titte compound (D12). MS (ES+) m/e 392 & 394
[M+H]*.
Method C
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m xture of ethyl acetate in hexane (10-20% to afford the title conpound
(D12). M5 (ES+) W 336 and 338 [M'Bu]+. 15 Description 13

1- (5-Bronp-2-pyridinyl)-2-pyrrolidinone (D13) Method A To a sol ution of
2-pyrrolidi [, 10.4mmol) in dinethylformam de ( C was
added sodi u%ﬂ%“rﬂ?ﬂgﬁ%w%m in oil, 416ngy, 10.4mol) pol%%r%\(}m&é}g%nrhe
reaction 20 mxture was allowed to stir at roomtenperature for 30m ns
before adding a solution of 5 bronp-2-chloropyridine (1.00g, 5.20mmol) in

di met hy| T or el cifon( Tk gimEitighRE st 7 AfbtraRldtbbliS2olbis.4 A dzapfe.d auar m Lo T oom
tenmperature far 18 hours, then 'heafed at, ! ro ur then at 80 C
fo?pa furt he?%xéawg(ﬁ?g?el\?éf%ﬁ%?sg ”@%‘{ '8%%?"3'033}1 85\%3‘%{'\%" _m4'xture
extract ed i riremephenybpmmic acichd,Sadr ibeuna\aommesgjallyavaiaie fromee Aldiighks

concent r at ectoppenametate (ZI06g, pt dohired), makcplar siévesd4)\3.50) andrpyridirea@itguion silica,
el uting s tHgamBl) Xt HERoRMEBINS!(5GH irfddcht eriluebhen@ afford the
TR Mo Lo o e ORI
was added sowthunetheenli the sbeEm was eyaporated irvaeyp. Residuerdaked up e ebiwi se. The
resul ting nacetats endvaashedl vitheste bQq. stidium Bidréhen Gaftoha@(x2) andibeine, thersdrigdt | on of
5-br om- 2 GlYlePrragddfth Stiphdte 410 evchoPHEAR vacie! THo FEL b eLigRN AL rfER) Vi
over ni gril. - TETFTENEPLEN Bl el RUPAGAY A mBES P BTAS AR for 1.5
hours. Aft erdighirspinathane (3-8%in fellomed bxtfurther clyemeategraphy on siicagel, ejutingcwithca wi t h
net hanol andminireof, ety beétatedn hukdne (10-20%p oo e aitle Conpélinal (D12nmMsdri ed over
nmagnesi um SL{E@Q&% 3@5;100535(5@;@ ture was purified by colum chromatography

eluglng with a mxture of et cetate and pentane (0-50% to afford the
product (D13); M5 (ES+) mle 241 & 243 [MrH +. 40 Description 14
2- (4- Br ofPop iptien (1B8heny! net hyl ) - 2, 4, 5, 6, 7, 8- hexahydr opyr azol o[ 3, 4- d] azepi

ne (D14) - 30(/Brotd-Z2igy2intl)-Rpyrbidinord PB3513 Method A A mixture of
6- (phenyl netgyhbaa 4 5, 6, 7, 8- hexahydr opyr azol of 3, 4-d] azepi ne (may be

d i bed .i.,n Description 5) (50000, .2. 2000l ) . o
(4B omophentf 3 SPER o Ziyeiinatrdhu, o dmmgl W dpuliMabice QOmDALRIE 1 rom
e.g. Al dri chyas addedspditimevdride 00wl irpgjl, 485ram rt@immolppertienwise. (Thegeadtion
4. 40mMol 20 andixtupe @as! biowesl t6 stisat (dorh Wmpetatud fondominsTeéforRRidingndglutionof &l | owed
to stir at rﬁ}%ﬁlﬁﬁ&%ﬁfﬁh‘é (H.raog,é.bélﬁn!ﬁo Pxed?méfﬂgﬁ ifnm?ée'ter cgﬁm.h%s rdRfingS hours,

A e i
1 hour and then at 80 °C for a further 1.5 hours. Methanol and water were added and
the mixture extracted into dichloromethane, dried over magnesium sulphate and

25  concentrated in vacuo. The product was purified by chromatography on silica, eluting
with a mixture of ethyl acetate and pentane (0-50%) to afford the title compound. (D13}
MS (ES+) m/e 241 & 243 [M+H]*.
Method B

( To a solution of pyrrolidinone (0.797ml, 10.4mmol) in dimethylformamide (10ml) at0 °C

30 was added sodium hydride (60% wt in oil, 416mg, 10.4mmol) portionwise. The resulting
mixture was allowed to stir at 0 °C for 30 minutes. A solution of 5-bromo-2-
chioropyridine {1.00g, 5.20mmol) in dimethylformamide (2ml) was added and the
resuiting mixture allowed to warm to room temperature overnight. The mixture was then
heated at 50 °C for 1 hour and 80 °C for 1.5 hours. After cooling to room temperature,

35 the mixture was quenched with methanol and water, extracted with dichloromethane
(3x100ml) and dried over magnesium sulphate. The crude mixture was purified by
column chromatography eluting with a mixture of ethyl acetate and pentane {0-50%) to
afford the product (D13); MS (ES+) m/e 241 & 243 [M+H]*.

40 Description 14
2-{(4-Bromophenyl)-6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-dlazepine
(D14)
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evapor at ed, redissolved in nmethanol and passed down a 10g SCX cartridge,
eluting with 10 nethanol, then a 2 Msolution of amonia in nmethanol. The
crude m xture was purified by reverse phase chromat ography eluting with a
m xt ure of a%&g?ﬁﬁ e and water (5- 100% to afford the_product (1314); M5
(ES+) me 38 % H +. Method B PCT/EP2006/006613

6- (Phenyl net hyl )-2, 4,5, 6, 7, 8- hexahydr opyrazol o 3, 4-d] azepi ne, (may be
prepared as 15 described in Description 5) (50ng, 0.22 mml), 4

br ono- phenyl %& c acid (88 ng, 0.44 mmol; commercially available from
e.g. Aldrlchf"P d;%er (I'l) acetate (120 ny, 0 66 rrrml%?g] and pyridine (35 id,
0.44 mol) aAdnisreefG@heamethei-a<.56.86-hexahyieqryrazolord: aaeplmﬁﬂtmibe

t enper at ur e preparedasrdesaribedin DesoriptionSig50®sq) 12t 20ngnaly, (Kibromhemwboioomded on

J;rgt ﬁaﬁo? pr %m@%drﬁd;:@gbﬁ'ﬁndl %nﬁ%ﬁéf&}é@%aﬁaﬂ éﬁérﬁ'% ﬁﬁaﬁg%l ok Pﬁ&hé&gflgpor At ed
and the r su|(12%99g1§5 ¥qdme2@3§ l4r%Q/"HP@Earfﬁ g'SC%Wr%WFZb%Hy to afford
the title coffisblommethang ( @FW@SS‘U@WEC’ toistisat spasd trrpperatice in gflaslgorat todhen 1g pre
equi | i br at ed atnasspheretiamigchoues, thendgfertiés@gayantiheteattoh mixtune wes fikaed! and 2M
amoni a et hagglgn Tﬂs& &%ar.teswésr w.mcmm@. GO LALRHeMAAoL %@Iﬁﬁfa?é\ﬁﬁkto

affordthetltle [ SCI’I ion 15
2- ( 6- Br on- 38 %?‘F?W ssé"’ HL W‘F)""?“'E cé’“’é "‘714%9 %’y&%[@}’%{? 3, 4-
d] azepi nd0( Dﬂ!ﬂ aAomr;ep@r?eM@plutlon of ammonia in methanol. The crude mixture was purified

6- (phenyl net by rdveedphasdchtoiatography eiutny wittz @ rbitdre4f déetatipienand watgr (3¢ 30

prepar ed 5 004 e DRREH OHSPMHESHT AT RBBDIH (0 bromo o

pyridinyl )boh%nl C am copper ace (478rrg, 2. 64mol ),
pyri di ne ianl 6m‘r0|%1 and nol ecul ar sieves (600ng) in

di chl or onet hér(Bhwbmtbwun&é 5.1 Bdeahydeppytazelol3i4-dlazsnines r&qaéy b preparediag f | ask
open to tife atswbahieDestriptior?8)0(S0my,; 6.22 hireol), denarho-phenyl kidranie acki(88 nigt er ed

]g |h|r fgg?ea mgg@ 4Qfmrﬁ§|| étzsrﬁ‘memﬁ hmaweffﬂanﬁé |@{cﬁmbb@é?%u)aéaéta§u@©tn'?ga@;§ Thgx
car t 1 dge. - oM T ERng GE A ey fhd Bl rPES ka8 TPtalif e sfd e

nmet hanol . Théoonn)tegrp@rq*wa@mqr%r fﬂk?%h%ﬁﬁhﬁé%ﬂl"@ﬁ&B&eaﬁa@dh%@aﬁ%ﬁ o1 foci 1y

col um chr ompteoepuiliblajed ior exthange vartridge (RCX], elutedofithidivethanal mnd 2Mammobfiairol and

dlh ¢ nggﬁr@ggm&ga iﬁ%as.a ﬂfctlohméfeeevaé&gtéﬁtanm feSol é:ﬁﬁxllzlf’r ?M%H by reverse
F5 100% ang. 8 pp“fy’%e '#‘%P@’gﬁ\??ﬁ@y g’r %@u HE e B Fgfé 'l‘ o3
[ MFH] +. - 31 Wes Ja5ded 02 59 69 prergquiti 'eoemngw’&ds $6 )a_'tsi e'uted w'th
1-{5-[6-( Phemdthmbmdd)zwamnﬁn&methamhyﬂled;aymﬁwt-hswémi}rzmt&rpndnﬁﬂ( 4H) -yl ] - 2-
pyridinyl) - 2epaickdtbd & 4HORELhE Y brodbéDMay WS (ES+) mie 382/384 [M+H]'

25

Description 15
2+(6-Bromo-3-pyridinyl}-6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-
djazepine {D15)
A mixture of 6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine {may be

30 prepared as described in Description 5) (200mg, 0.88mmol), {6-bromo-3-
pyridinyl)boronic acid (355mg, 1.76mmoal), copper acetate (478mg, 2.64mmol), pyridine
(0.142ml, 1.76mmol) and molecular sieves (600mg) in dichloromethane (10ml) was
allowed to stir at room temperature in a flask open to the atmosphere for 240 hours. The
reaction mixture was filtered through a pad of celite, washing with dichloromethane and

35 methanol. The filtrate was evaporated, redissolved in methanol and passed down a 10g
SCX cartridge, eluting with methanol, then a 2 M solution of ammonia in methanol. The
basic fractions were combined, evaporated and purified by column chromatography,
eluting with a mixture of 2M ammonia in methanol and dichioromethane (0-10%). The
impure product was re-purified using reverse phase chromatography, eluting with a

40  mixture of acetonitrile and water (5-100% and 3-60%) to afford the product (D15); MS
(ES+) m/e 383 & 385 [M+H]*.
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5 A mxture of 6-(phenylnethyl)-2,4,5,6,7,8-hexahydropyrazol o[ 3, 4-dj azepi ne
(may be prepared as described in Description 5) (40.0ng, 0.18mmol),
1- (5-brono-2-pyridinyl)-2- pyrrolidinone (nmay be prepared as described in

Description , 0.20nmmol copper(l) iodide (1 1)
trans-lo, 2-di‘g§n)z?1dgégsgl%gﬁexane (6l ,)0 05n$r8| )( )and K3P021 %f%%pzo(%@g%?m

was suspended in dioxan (3m ) and heated, under argon, 10 at 140 C for 18
hours. The crude nixture was diluted with met hanol , applied to a SCX
cartridge (\BdscaptioRnd-elute, 5g) and washed with methanol foll ovved by a

(ranv)z;tpg;:t Ce)]:j antl, ' Pﬁﬂwyﬁg-rag%hﬂ@?ﬁg{oér iﬁhy oﬁﬁé?qﬁﬁnﬁ ut| ng with a

m xture of AW -RYTRidiBERe B16)]  di chl or omet hane (0-5% to afford the
title conpouMethpd®6). MS (ES+) n1$ 388 [ MtrH +. 15 Method B A m xture of

6- ( phenylsmetAyixturd of 6-tpHeny! n%tﬂwxﬁhSWTO@Mé%?Hr@bﬁafclétbaZcﬁ&ébﬂ\e((ﬁﬁy bae

prepar ed aséﬂg 9&&9?&' cH ﬂ‘iﬁés@ﬁ;&t Hsﬁﬁo( O mnnt d;Emoz ridiny!)-2
1- (5-bro il B @ 19, 9" o, d’é( k2
Lo e L S S it .
(1R 2R) -1, 2- cmpperdhmdaéw Gmg.rﬁa()&rﬁnﬁo,ltran@-105d|amin))cwnolmnd'1€p(ﬂuhﬁsﬂ$nmcphosphate
(1 37ng, O. mbm (ﬁ?ﬁgoﬁ%ﬂmﬁﬁi‘?:kﬂas% élﬂ@&%ﬁdl@ianr(gﬁll W Has@anur%}a Be, then
passed. dsn 2 140 i 1BRep 8 Vg kR by il %H’*% Q‘Mﬂe% B or
ammoni a i n @ &%WE”WBO%%'P@ ﬁg)éﬁldlwge‘i’/\)é'%"@m?ﬁij rf@’leeé\Fé(;?oma‘f%%Wfa?Ml
purified by amhumafntelﬂ'ramhfr be bagith fractions were coimtiined, evapbrated adfd RvfiadTforthea | n

net hanol 25 @ighréthatbgra awaeemn@\%h h hixadredf dMLMemBie tHIREtheREI®) ;. MS (ESH)
n e 4388 [ M+

brorm- -"gg;o {h ﬁ?“g‘s’@bﬁ}en ﬂ:orap%ng “81%) WS (ES+) m/e 388 [M+HT™.

hexahydr 4 d] azepi ne (may be prepared as described in Description
15) (40rrg, mm@rﬁ (pHibnglymethll 214, 5cﬁrﬂ%8-(1&fﬂhydr©pﬁew)4 dipzepires(maybear bonat e
(41mg, 30 O.56pared ds désRRBEed an(déschﬂfé:h‘% BQr?ri%TPH)(S@Pého-Z-pyndmyl)—Z-

NN et s ARG B A A0 e BT ed oy 5B B b, e o

to reflux f one copper

(1) iodide £8P indide (A0%:0mg. 01052’“@?'}\é?f%aﬁhﬁﬂzf%d%ﬁf’@”e%lﬂﬂ@ﬁ (R0 %85RmeD ur e
heat ed t29 r ednidipotdssiunphosphate (1¥7img, OBhamel)liv diokarviSm! ewasploradeceat refflux vacuo,

the residue c&%ﬁui« ahd A AMYwWSES Bl dvel HivdeRbAD VL kGO WASBIAEY /Y ON

silica 35 geloygldthg ﬁﬂeﬁgo?vn@%sféﬁnd%y SRR hOnIR B o

di chl or onet hane

amonia in f apmogiadm Msthangk ﬁé‘ﬁé’aﬁ'ﬁ ractions wege S‘gT‘UF‘%F’ tep@pqr@tpp &8¢ onpound
(D16) . MS ( Bs+ifiedrbec@d@sn E:Merrqaiogrammmngwtbra mixturedof BM ammostatiy methapbl

2- (1 6- br oyp- ZarydicHidrambthade B0-53%Picadfforditne | BDABRIMS (ESH) aveBEOM+H]*.
6(2M - car boxm%ﬁ D17) -32 WO 20071025596 PCT/ EP20061006613 A mixture of

1, 1- di net hyl 8-tet d | -d 6(2/4
et hy ,E mixture of2 (B-bromoe-3-rp$na/ nyrl)(-)é) thaet%)(rjlmghwyf) 2.4 E])gzeéo | ne- 6( )-

hexahydropyrazolo[3,4-dlazepine (may be prepared as described in Description 15)
( {40mg, 0.10mmo!), 2-pyrrolidinone (15ul, 0.20mmol}, potassium carbonate (41mg,

30 0.30mmol), copper (1) iodide (6mg, 0.03mmol) and N, N'-dimethyl-1,2-ethanediamine
{41, 0.03mmol) in dioxane (4mi) was heated to reflux for 24 hours. The same amounts
again of 2-pyrrolidinone, copper (}) iodide and N N'-dimethyl-1,2-ethanediamine were
added and the mixture heated to reflux for 2 hours. After the solvent was evaporated in
vacuo, the residue was purified by SCX cartridge followed by chromatography on silica

35 gel, eluting with a mixture of 2M ammonia in methanol / dichloromethane (0-10%).
Column was repeated eluting with a mixture of 2M ammonia in methanol /
dichloromethane (0-7.5%) to afford the title compound (D18). MS (ES+) m/e 388 [M+H]*.

Description 17

40  1,1-Dimethylethyl 2-(6-bromo-3-pyridinyl)-4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-
6{2H)~-carboxylate {D17)
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carboxylate (may be prepared as described in Description 9) (207nyg,
0.87mml ), (6- brono-3-pyridinyl)boronic acid (204ng, 1.74mmol), copper
acetate (472ng, 2.61lmol), pyridine (1401, 1.74mol) and nol ecul ar sieves
(4A, 750mg) in goChl gronet hane (10m) 5 was stirred open to the atnosphere
for 8 days. YOUHR"MSMure was then filtered through a padCHEPHEESand
washed wi th di chl oronet hane and anmoni a. After evaporation in vacuo, the
resi due was purlfled by SCX cartridge eluting with rrethanol first then 2M

[ [ | t t
Conbi ned - aPBUEREt L Sirahighd 5.7 St iobiaabE it Hl?p‘f(?ggc by col urm
chr omat ogr ap W?f Q?HV'@J@ (@way be areparedas deseripediin Hescription Q)r(go'fﬂ“g HeB7ammacl). tf-et hyl
acetate (10: brro-3:pyiidibylbafdniz atid (204mit 1. BémmolyToppet AcBLT (4726g( EStgmalle 393

and 395 [ I\/Hl_lpvnduﬁ&:ﬁqompﬁ vammbﬁ ahd TndR diiir Bisl& @%| 758nigh il dictiordmiettidké (nidi

) -3- d
0t T ayls Gy eSS Ohen S Toe dmosehers fr 8 4oy, Svds s MRS Joeg ersedhrgpan 2
1, 1- di met hyl &edpf celity ndivashed ith dichigremethane andangnenia.rAfier avaneyatiapdt c[ 3, 4-
d] azepi ne- 6( Rua; thehresigliavas purified bg SOXegzriridgk elatirdpsitr mbthdnol i rdDGherM)t ion 17)
(73 nmg, O. 1%n§mﬁﬂle} n%{har(o]- ]T h@netﬂar@@frﬂ@hs) wﬁ@%tr{egﬁom wBretch

di oxane (3. 7

elcombid)

I) and
2-pyrrolidi néh %%d mvacso é’l'}’eiss'%fﬁ)‘f' sn\/\gr? B“'fﬂq ;é’& Pl Wé?m%ﬂ%faﬂlya?
under Ar gén tsd‘cil G?HW‘”B\Y@F al'D‘xWTGhOde%aW@e'ﬂte"‘él{ aceftate {1G: bigpki e @fferditoe t"FZ 5 h.
After an addicompoaid (D13). MS1{ES>) Gué 39Dai 335 [MALTO3 (3.6 eq),
N, N-di net hyl -1, 2- et hanedi am ne (0.3 eq) and 2-pyrrolidinone (2 eq) were
added and th {aur heated at reflux for a further 2.75 h. The m xture
was t hen all‘(??ﬁ@g] i% and allowed to stand at roomterrperature for 77 h.
The ni xt ure watDimethylethyl 246 (2raxer-pysraliginyl)rd-gyridipyll#S %8 by chromat ography
on si | i calsgelteteahydropyrazdlo[3djanepiat6{iH)caciadytate (ID18) -. 7:1 -. 5:1 -.
-, 11 to giARDE of 1,1 dRneRyTRRYIDN(URERY-3-pyRdiAfERA 5, T- Rt RfkiropyMiddlat 4-

Descri ption ine-6(2 late y be prepared a ed in Description 7)7

115" (5, o7, SRR e e e ol P DA % oo
1-{5-[ 6- ( Pherd}rhmbtlhﬂ pthBnesiiamite (@006amY 0106 pymal; ahd2-pyrclidjrane (0.028204 B)37y | | - 2- p
y(dinyl) -2 thb Whi@i riReEt %&r&ﬂﬂi&a@éﬁrﬂér od%@ﬂu)b@aemon@ﬁ%ﬁa tlaon 16)O
(38.0ng, 0.1Q !‘?nev\ﬁﬁre?fgr déﬁoéf/e‘?‘éﬂaﬂd.ﬁé ‘?‘E‘%‘hrﬁéﬂ%‘éul 5’%‘ 5?‘?&56 , 10%

on char coal 'room

tenperature LN\ e R 'rb @ SHABYS HQSleﬂ %Q%"Eﬁ'@)‘mf'% é@%ﬁ?gde the xture
was filtered nikuehgatedst |refblx&¢rca fuﬂeerfz 15 h. dhe mixtureowast then allbwed to geelend The

%A oduct was piewéd RGidhd 28 RscPRSpFREeYororT rﬁﬂ’héﬁﬂxtur%'vhﬂsltﬁg ieﬁuéiu ngfgrg) ure of
anmoni E{ﬁk}gg?kgéi, regggﬁ Q%n’\(@ ind Withnexartethyt htéta
conpound %0135i Q@HE gi ethe it gﬁg&oﬁ( 8). MS (ES+) m/e 398
[M+H]*.

Description 19
30  1-[5-(5,6,7,8-Tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl)-2-pyridinyl]-2-pyrrolidinone
(D19)
Method A
1-{6-[6-(Phenylmethyi)-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl}-2-pyridinyi}-2-
pyrrolidinone (may be prepared as described in Description 16) (38.0mg, 0.10mmol) was
35 dissolved in ethanol (3mi). Palladium (5.0mg, 10% on charcoal paste) was added and
the reaction mixture was stirred at room temperature under hydrogen (atmospheric
pressure) for 12 hours. The mixture was filtered through celite and the filtrate
concentrated in vacuo. The product was purified by chromatography on silica, eluting
with a mixture of 2M ammonia in methanol / dichloromethane (0-5%) to afford the titie
40  compound (D19). MS (ES+) m/e 298 [M+H]*.
Method B
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WO 2007/ 025596 PCT/ EP2006/ 006613 To a sol ution of

1-{5-[6-(phenyl methyl)-5, 6,7, 8-tetrahydropyrazol of 3, 4-d] azepi n- 2(4H) -yl ] -
2-pyridinyl)-2-pyrrolidinone (may be prepared as described in Description
16) (38. 0ng,woShokierdeé ) in ethanol (3ml) was added pall adi,&cﬂ: éggn (10%
1:1 paste) (5.00ng) and the resulting mxture stirred at room?errperature
overni ght under an atnosphere of 5 hydrogen. The m xture was then filtered,
evaporated and purified by col urm chromat ography eluting with a m xture of

(ZI\D/llg)mmR/:sa ('fb %?ﬁdh‘ﬂf 1? g e‘?rﬁ@ dﬂ“@?%tet(v%yﬁ;@py?a BT LuRzi e 2pHAYHCt

1 (5.1 6 ( pheRpIv A BIeidnone maithe W%@?ﬁ%ﬂ i Derpplon 9) ST 1 1 .

10 pyri di nyIQ1@3@99 Ffbﬁthm%b'-’ri'@) vawngd @h Céﬁmdé&(nl"b‘e@laﬁtﬂ( 8@l pti on

16) (145ny, arfd tBe resulting aduneastiirad atwsositemparatoabvardighty)ndenarcathspheré of1l ) was

stirred ai rgamg eheﬁ‘ﬁéhﬁ‘)&%‘%vdérlﬁéﬁ flfé'?ecf‘te{?meé sn@ﬁumééw%mn{nor 18 hours.

The mxture

t.h | .
The Sol vent JEITRGERBPLPl witha Atgos o Ay rborie e aSd a0 AT Tig, scx
cartridge, féti%\Mea wmp@ﬁu@tdgﬂ%w (ES+3mye 238 Y115 eluting with a
m xture of 2mm|a I n et hanol / dICh| ororrethane (0 5% to afford the

title CO”F’OURQ G —Qf@ﬁ}rﬁgﬂ?yl 259? T hJSfd [ﬁ a%QéIHtZ @-Q yﬂfZ-
IR b v s o K e

descri bed i n0-3Zmmplapd pahiadiim QBth(rsqal fpma) imes ?ﬁﬁb(‘»‘)mii wagislradat6vam hane (4
M) was treaempenstird uhderfdniaimosshere 6f lydioded formBhoasdThé mixterd wais thighom

Lemperature fifedin/iudlaele Eaa,agh Wi et H@&@nk Whe el JA?D&' (ca.

5 i) and &% Hha |

(2|v)) The Qu%ﬁaiﬁuageieﬁ* U&&qﬂﬁ ceeﬁ’tiq seiPY magraRtE A flic9gn e
itle cokﬁoouﬂd'r@wjﬂ@)a miyisire ESZM afreoniap TPEP\WEH]OH digomethang(P-§fk) dpaffor the

{4-]6- (Phemelwmpbyﬂmdﬁlﬁgﬁ MS &Es-etm/alzgd(aeny*azol of 3, 4- dj azepi n-2(4H) -yl ] phen
| }-2- pyrrogk Ty gne (D20) Method A 30 A mi xture of

t

1-

y

6- (ph | met I b

or cpar ot s ARt mauyialt A -2 g%zc’ Ry bfpgfp e ™ o

1- ( 4- br onophtelighyrrapyrazglofiut-dlazarine-6(24H-cerpgxyiate mﬁwbeprep@mqqspnhaem de
ElO Onyg, 20. OBéBmSl)Qn 18) &1smg, (ﬁ;;?é d1rmr) |3€ifbﬁbl‘@dfb@$€(4(ng) Kaﬂtr@?gmtzg and K3P04
13719, 0. 654 irdactis a8 SPRIIAA siffed S BEReAUBLrIRF 1 hRT A, ThEHBRAEY OOn, at
140 C f 18 h al lied
FRAL T i pic by e e L v e R
fol |l owed by %.‘Eﬂrm@!hﬂ"é' /@mmania (b T Be ﬁ%‘t"ﬁm\?&? fractiges waes @Wm%qf@ﬁg‘aﬂl\ere

conbi ned, evedacetlte divanice {itler ¢goimpating (D 1HeMS KFSEmerassdiraphy on silica,
el uting ygth a mxture of 2M amoni a in nethanol / dichloronethane (0-3%

to afford thgeddddudn 20
1-{4-[6-(Phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2{4H)-yllphenyl}-2-
pyrrolidinone {D20)

(w Method A

30 A mixture of 6-(phenylmethyi)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be
prepared as described in Description 5) (40.0mg, 0.18mmol), 1-(4-bromophenyi)-2-
pyrrolidinone (48.0mg, 0.20mmol), copper(l) iodide (10.0mg, 0.05mmol), trans-1,2-
diaminocyclohexane (6ul, 0.05mmot), and K;PO, {137mg, 0.65mmol) was suspended in
dioxan (3ml) and heated, under argon, at 140 °C for 18 hours. The crude mixture was

35 diluted with methanol, applied to a SCX cartridge (Varian bond-elute, 10g) and washed
with methanol followed by a mixture of 2M ammonia/methanol. The basic fractions were
combined, evaporated and purified further by chromatography on silica, eluting with a
mixture of 2M ammonia in methanol / dichioromethane (0-3%;) to afford the title
compound (D20). MS (ES+) m/e 387 [M+H]*.

40 Method B
1-{4-[6-(Phenylmethy!)-5,6,7 ,8-tetrahydropyrazolof3,4-dlazepin-2(4H)-yl)phenyl}-2-
pyrrolidinone (D20) may be prepared from 6-{phenylmethyl)-2,4,5,6,7,8-
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conpound (D20). M5 (ES+) nmfe 387 [M+H +. 40 Method B

1-{4-[6-(Phenyl nethyl)-5, 6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n- 2(4H) -yl ] phen
yl }-2- pyrrolidinone (D20) may be prepared from 6-(phenyl nmethyl)-2,4,5,6,7,8
-34 WD 20071025596 PCT/ EP2006/ 006613 hexahydropyrazol o 3, 4-d] azepi ne (40.0
ng, 0.18 oM PH825¥e prepared as described in Descri ptPCHEBRaSsGE an
anal ogous process to that described in Description 16 substituting

1- ( 5- br ono- 2- pyridinyI)-2-pyrroIidinone for 1-(4-bronophenyl) - 2-
pyrrolidinone. M5 (ES+) mle 387 [MtH +. 5 Method C A mi xture of .

2- (4- br onoph@fKEhydrepyRERG A rifazeping(40.0 Mg, 8.13 runelbimay ke RipPIrad ap gepsrined

d] azepi ne ( nimDeserigtioe 5y usidg as analsgousipestess topatatespitiedin DégcriplidOng,

0.37mmol ),  gbsti@lingh J(@Bl%rr(olsﬁpgrﬂdmyl Q—Eﬁmmne fBPT PEBioiBpRénypenat e (184nyg,

1.33mmol ), nmol )
N, M di net hyI Sﬁpogdln?uh ﬂ)éd&am %[h& 0.1 Irrrml) in 10 anhydrous di oxan
(6m) was® heMe reflux overnight. A further portion of pyrrolidinone

(56.01, O. 74mumkt)1re @i @t{dsmomopheaylp6iptienyKrifyiip, 4,5,6 7Brhelahydopyrpesio3adi de
(21, 0y, O, Bhedilo iy 2%*%"%?@“%%%‘&’?5“ ) ?*"“ii%g’.* el é 'r B”J?A )
t enperat ure P“%O"ﬂ'ﬁ%euég%@% BOtEBﬂH"&aTB atg 1), wth
met hanol andiogide 2 k0mas & binmelpandi, Mﬂlf@ﬁ%ﬁ;%ethaneﬁarmam(ﬂﬁ OPF?LPH‘F"'B@H 1"on was
carried dwt h:)hydmiuu rdimxadn(ﬁmfh\tmghwé‘qlatewal ovgrmgmthfmrm pbmtofeohiyrrzhﬁmnmm a

in E,mt hagol ﬁlocﬁhgﬁ@ﬁggﬁgg?fg(cg-bﬁo t( raén{nh}m c&HﬁéF'lbﬁfde((P?Q%g
s ety e

di azepi ne- G(MX'%MRW DZ!? pientogling tN‘Pﬁ’MQmF@TQiWeIh@_UW%WI et hyl
2- (4- br onophpamgkd déwﬁaﬂﬂﬁmdaathughf @fuing ath ﬂ{eﬂ"aﬁel and then a 2M solution of

) azepi nes O ghafai )Ha%le FURRaE Wa 2R duts érPSrqatb%o SELLRY i on 12)
(222l peroy A Mg Mé%v hénip T aees 2pSHictor %#8 ord the

(9, 9-di net hmeQWt(Q%th§ Sﬂ)fﬂlecﬁa]I[MBH];(dl phenyl phosphane) (49my, 0. 086mml)
and cesium carbonate (279ngy, 0.86mmvl) was suspended in dioxan (7nml) and
heat ed, under argon, at reflux for 18 hours. The reaction was cooled to
room terrper aPeseiption 2}t ed vvith wat er and 30 extract ed with ethyl acetate

mghest Ul ol BURIARG £1d S GRS  Flramiateburafiiofie " 0
triturated i aﬁ%&'ﬁﬂ'@“’dﬂt&”f‘??’ﬁ@*&@ Hnd then purifi ed further by

chr omat ograpmtﬁ?lfl i ca gel eI uting with a m xture of methanol in

di chl or onet hane he title co 1 S+) me 341
[ :\4 ' Bu] +. A mixture of1 -dlmethylethyl g (3 bromdp%ﬂenyl)4.g.9% trahgrdrop)yrazolo[ (4E )

dlazepine-6(2H)-carboxylate {may be prepared as described in Description 12) (222mg,

25  0.57mmol), 2-pyrrolidinone (96mg, 0.09ml, 1.13mmol),
tris(dibenzytideneacetone)dipalladium(0) (26mg, 0.029mmol), (9,2-dimethyl-9H-
xanthene-4,5-diyl)bis(diphenylphosphane) (49mg, 0.086mmol) and cesium carbonate
{279mg, 0.86mmol) was suspended in dioxan {7ml) and heated, under argon, at reflux
for 18 hours, The reaction was cooled to room temperature, diluted with water and

30 extracted with ethyl acetate (x3). The combined organic layers were washed with water
(x2), dried over magnesium sulphate and solvent evaporated in vacuo. The crude
product was triturated in hexane and filtered, and then purified further by
chromatography on silica gel, eluting with a mixture of methanol in dichlioromethane (0-
3%) to afford the title compound (D21). MS (ES+) m/e 341 [M-'Bu]*.

35 MethodB
A mixture of 1,1-dimethylethy! 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-
dlazepine-6(2H)-carboxylate {may be prepared as described in Description 12) (179 mg,
0.46 mmol), K.CO; (227 mg, 1.64 mmol), Cul (26 mg, 0.14 mmol), N,N'-dimethyl-1,2-
ethanediamine (0.015 m!, 0.14 mmol) and 2-pyrrolidinone (0.07C mi, 0.91 mmol) in

40 dioxane (9 ml) was heated to reflux over ~15 min and was then left at this temperature
overnight. More K,CO; (3.6 eq), Cul (0.3 eq), N,N-dimethyl-1,2-ethanediamine (0.3 eq}

-35.-




35 Method B A m xture of 1, 1 -dinethylethyl

2- (4- bronophenyl )-4,5,7, 8-tetrahydropyrazol o[ 3, 4-

d[ azepi ne- 6( 2H) - car boxyl ate (may be prepared as described in Descrl ptlon 12)
(179 my, O.9§ 267Rhases K2COB (227 ng, 1.64 mmol), Cul (260‘;%, &gp

N, M di met hyl -1, 2- et hanediam ne (0.015 m, 0.14 mmol) an pyrro? none
(0.070 M, 0.91 nmmol) in 40 dioxane (9 mM) was heated to reflux over -15 mn
and was then left at this terrperature overnight. Mre K2CO3 (3.6 eq), Cul

(P féT ?EE%%TMT\GI R¥dinbnel(28iq : a:a%iédﬂéh%ﬂev(éh atidfidhal r§ﬁoM@(r%QQ(ZJnQ%5|EQSdI i onal
1.5 hours ((r%%go(?% eaﬁgﬁg al%dgé') n(a ﬂl' b’éﬁﬂ%&%&t@@g E@dﬁl gﬂ% lﬁwg Ar@? 0 raﬁ m xt ure
stirred at raddit ‘Bﬁaiﬁrﬁj'éﬁ'“%mﬁﬁorf%‘radéﬁ'o &t hqush dMorg dioxaney(fymb H’éﬁaﬁ '8n

addi ti onal Zeﬂad:mihaslostl\dmldeheimadef(éi reflux under Argaretdr o addibgiahd douhdlore ost

iggqt_; h(e3'S‘6Xt £o;! @fibqﬁtuﬁﬁf 3 BeY) EW?éludﬁfoB?'(Q&WanGW &déihfeﬂﬂﬂ@h elhdnadimirore 5
o ot oy 0 e e e e "ﬁ% Ut 00T e AR overmiont At 1 o1 1
stir at refnfa(ém%rmoxeema%@rrn Wae adstecmdthqeﬂ%unecﬂmed ool 9ireBne (4 nl)
was added arnedmpératune.dtherselvant wascttien entoved, the res@umireatedpethaticharométhens ol vent

\rﬂéa)sd b ?an Irft NRYS /i) dnbend m&em&&&@{;@&bw&eﬁﬁ v@sﬁfﬁb%tﬂ%r@%&ﬁﬂorémﬁtrﬁ?ﬂg %qﬁgdlg he
(i1 rard e aﬁ%w%%ﬁ%s%céﬁan‘? H%Es?%a%% pggq;@@d%?é% dae e Fslyng,

silica gel evithrdignorometharei— dicbipramathanganetoanyl 84l opr R RhseatidlviaAted 50: 1 - .
25:1. The pa'esldm was then itritusated withsheckase: \stty| ddetate 1 D11tta givedioe tillet dontpewadie: et hyl

acetate 10: Iipbe), gﬁs@_suljlﬁ,/é Bo? puagrpound  (D21). MS (ES+) mle 397 [MrH +. 15
Desgription 22 1-[4-

6, 7, 8-Tetrah drop razol o[ 3, 4-d] azepi n- 2(4H) yl ) phenyl ] - 2- pyrrolidi none
(D22) Mekdho %011){&0?3 ( Phenyl net hyl ) - 5,

8- t et r ahy dr oR{A-(5/,1,8{TétréhyJrapgraizolald, Mﬂlazﬁblrp!(dH)‘malﬂe'ﬁﬂl-bwnrol-drdomne (may
be prepared mzﬁescrl bed in Description 20) (23.0ng, 0.06mml) was

di ssol ved i r}ﬂg‘tn | (3m ). Palladium (5.0nmg, 10% on charcoal paste) was
added and t tion mxture was stirred at roomte rat ure under

hydr ogen (at hﬁs[S’r(BF?’B"mﬁMk@@ﬂeQ tetrghydropyiazeial3. 4-iazepinsd( Y'mgnw}ra tered

t hr ough el i pyerobdimbriel{enal ibketpreriaced adeseritadain Odscriptiva20p(23 O, P06ohool) waa s

purified by &&yoﬂlaaﬁrp&ham(arﬁm Bhllakkfr (5Un, 109 ohchalkdoBl gasiepWddlaRded ardV

anonia L g@ige%gfée p bpdleg %ﬁ?ﬂ?@@ﬁ%ﬁ%ﬂ%«%@mr o rkdaphdre comounc
1-[ 4- (5, 6 7 essefe) o1y \droe: b8 mixtaresvas fltowegithrooghmeiit andihe fele 2- pyrroli di no
ne (D22) rmgonbmtmteapawed.td iThberproduct was purified by chromatography on silica, eluting

1-{4- [ 6-Asphami ahbd bt wwm&.a ﬁtmaham Paisisro-eflame40.9b%3 RDAfbrd #18 title

2(4H) -yl ] ph gy+Pr epar ed as described in
Description %&){@%8#%%6 %%’Ie)ﬁﬁil ng] an anal ogous process to that

descri bed i M B ption 19; M
_ 1-[4-(5,6,7 8-Tetrahydropyrazolo[3 4-dlazepin-2(4H)-yl)phenyl)-2-pyrrolidinone (D22)
(._ may be prepared from 1-{4-[6-(phenyimethyl)-5,8,7 8-tetrahydropyrazolo[3,4-d]azepin-

30  2(4H)-yliphenyl}-2-pyrrolidinone (may be prepared as described in Description 20)
(23.0mg, 0.06mmel) using an analogous process to that described in Description 19; MS
(ES+) m/e 297 [M+H]*.

Method C
A solution/suspension of 1-{4-[6-(phenylmethyl)-5,6,7 ,8-tetrahydropyrazolo[3,4-d)azepin-

35 2(4H)-yllphenyl}-2-pyrrolidinone (rmay be prepared as described in Description 20)
(180mg, 0.47mmol) in ethanol (20ml) was stirred at room temperature under an
atmosphere of hydrogen for 72 hours. The mixture was then filtered through celite and
evaporated to afford the crude product which was purified by column chromatography
eluting with a mixture of 2M ammonia in methanol and dichloromethane (0-10%) to

40  afford the product (D22); MS (ES+) mfe 297 [M+H]*.

Method D
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(ESt+) me 297 [ MtH +. Method C A sol uti on/ suspensi on of

1-{4-[6-(phenyl nethyl)-5,6, 7, 8-tetrahydropyrazol o[ 3, 4-d) azepi n- 35

2(4H) -yl ) phenyl }-2-pyrrolidinone (may be prepared as described in
Description 2%’(97(180”9’ 0.47mmol ) in ethanol (20ml) was stirred at room
t enper at ure MAP7WA% at nosphere of hydrogen for 72 hour SPCTYER0PR/O0661B e was
then filtered through celite and evaporated to afford the crude product
whi ch was purified by col umm chrorratography eI uting with a m xture of 2M

L e
PCT/ EP2006/ Omnﬂmm@a@loﬁ) dzepine6(2H)cadiondateyimey he lprepared as described in
2-[4- (2- oxo- Desfiptien ?_ﬂl(mdn)g)Wdclﬁn@;cﬁlo&methane (12mi) was added trifluoroacetic

tetrahydropypa n(ﬂ STAE g&ﬁ@gﬂngﬁg %ﬁ? ﬁ%&e&é@%f@ﬁﬁr ﬁﬁ"f’ﬁ gpd as
e aeds 't?riwt%w%ﬁsmol QP Puriehby SCK iting WhPERand\ 480 e 2hg a

room t enper agmmeniabmethahel. Jhel basie fragtions werecePmtiingd ansksolveot evaperatad ion was

purified by Péaote@bidrt it tletcdmpBLMA(D2).aMmed (ESeymaNg7aumaiti a/ met hanol . The
basic fractions were conbi ned and sol vent evaporat ed in vacua to afford the
title conmpouNethig®) M5 (ES+) me 297 [MtH]'. Method E A sol ution of

1, 1- di net hy| atdaitior?of Bt G&emwethyl m{ur(mbkalhrpyir&ndh@nwa]nyﬂ%ﬁ 788 10
s el S R o
wth TRA (2 Bereptonan (¢ mm minaliih PRAkEIP) Mg ests £@5) an 5

hours. The nthetroikuresstisred lmbreori tempethtue for 1. Smunar'ﬁbe npixtue: was thamldlltfl%w@u
t hrough an Sﬁétr@ablt(l‘-isdﬂ%@d pdssed thibligh aresCraBartricgs @luting with MetidndHand(tBed t o

gl \[/g Hu(a tI1t D et hy? epﬂté%%ég{r@ggﬁ % éggw@?ﬂgﬁ %ro yr 25?2'[ gn4zg] aze

pi n- (4IJ£|§ yl ] benzoic acid (D23) To 1, 1- di met hyl et hyl
2- (4- cyanophegytnptibnas’, 8-t etrahydropyrazol of 3, 4- d] azepi ne- 6(2H) - 20
carboxyl ate (rmay be prepared as described in Description 10) (750nyg,

2. 22mmol ) i n4-[eflbhdliméthylatliyt)oxyicanbiored)-5,6 7 Stethab yaldopgrazol of 8,4 sfjbzepien
(7.5m), andzigms-yiiBasddi®scid jed at reflux, under argon, for 5 hours. 10%
sodi um hydr oxi de soI ution (10m’) was added and stirring continued at

refl ux, undeffodrigdimethglethyh?-gheyandpleenyd-dci, 7,8wetiahgdropwhzaol3dedlazepinet&BPEr at ur e
and the 20! vestboRfté (ridy be Hregutes ds dBsciBEdI M. DebafptioR 10 {7506hgCL.2ommeh rprOdUCt

was di ssol Vegméﬁmg’?&%a d&? dfé&d %'% Cs‘ﬁﬁliu?’?{I I’ero?“a%fa iQF (ﬁ'\tl Il’ Cang(ﬁ’iéjreagt The

conbi ned or oA alrellis HEAR afRcHeta SMESIE mynwwf!eﬁw Swas vant

evapor at ed i addescand smmngfcﬁmrmted at reflux, under argon, overnight. The reaction was cooled
to room temperature and the solvent partially reduced in vacuo. The resulling crude
25  product was dissolved in water and acidified with SN hydrochloric acid. Ethyl acetate
was added, and the product extracted into ethyl acetate (x3). The combined organic
fractions were dried over magnesium sulphate and solvent evaporated in vacuo to afford
the title compound (D23). MS (ES-) m/e 356 [M-H]".

30 Description 24

1,1-Dimethylethyl 2-{4-[(methylamino)carbonyl]phenyl}-4,5,7,8-
tetrahydropyrazolo[3,4-dlazepine-6(2H)-carboxylate {D24)

To a suspension of 4-[6-{[(1,1-dimethylethyl)oxy]carbonyl}-5,6,7,8-
tetrahydropyrazolo[3,4-dlazepin-2(4H)-yi]benzoic acid (may be prepared as described in
35  Description 23) (185mg, 0.52mmol) in dichloromethane (10ml} was added 1,1'-
(oxomethanediyl)bis-1H-imidazole (168mg, 1.04mmol) and the reaction stirred at room
temperature, under argon, overnight. Methylamine (64mg, 2.07mmol) was added and
stirring continued, under argon, at room temperature for 4 hours. The resulting crude
mixture was diluted with water, and extracted with dichloromethane (x2). The combined
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the title conmpound (D23). M5 (ES-) me 356 [MH -. 30 Description 24 1,1-D
I met hyl et hyl 2-{4-[ (et hyl am no) car bonyl ] phenyl )-4,5,7, 8-
t et rahydr opyrazol o[ 3, 4-d] azepi ne- 6( 2H) - car boxyl ate (D24) To a suspensi on of

4-[6-{[ (1, 1vd vRb¥dsss hy!l ) oxy] car bonyl ) -5, 6, 7, 8-

t et rahydr opyrazol o%/g%zl d] azepi n- 2(4H) -yl ] ben20| c acid (ngf'ré%mg)olg@%sg} ed as
described in 35 Description 23) (185ng, 0.52mmol) in dichloronethane (10nl)
was added 1,1" (oxonethanediyl)bis-lIHimdazole (168ng, 1.04mmol) and the

reaction stigdeh fctib t»@'d%ﬁg@é aﬁtHWQter ?Eifnear %?ﬁg% &hﬁhatévﬁﬁchw am ne
64ng, 2.07
'Eerrper at ur enT%ﬂtA?VﬂB‘UPg ”1’ H%curoéga ‘L’ri%'é)en Ptﬁ?@ OH? éEgT)%é”aqlw {ﬁom

wat er, and dMtbHcted with di chl oromet hane (x2). The combined -37 WO
20071025596 PCT/ EP2006/ 006613 organic fractions were washed with water
(x1), dried over magnesium sul phate and solvent evaporated in vacuo to
afford tHRe tQescdpiom@dund (024). MS (ES+) We 371 [M+H +. 5 Description 25

N- Met hyl - 4- (NbMethyl-8-(5:61 7, B-batetihydyomyr atadd(3, Wmmtm%ﬂ)ﬁdhzambd@qmﬂm de (D25)
A sol uti on Qis&utkn%ﬁﬂtﬁﬁbﬁéﬁlﬂyligé% i @dﬁé@]ﬁﬁér%ﬂyﬁﬁhe“y'} 4,5,7,8-
B

or epar o4 a5 HEURBA<I AR SHIe R LB 0 A oL 0

prepared as é(?m
treated wtlPreampred ag dQﬁ@F“@ﬁUE@e@CﬁHwPG 262'md)chlmmetham @) mtf@tﬁl(’rw@d at room

t enper atigr e tfiffuorcachiitidcd (2MIE THa nditukewasstirtbidl at ran Wnigerateiefamn®howg dTiRAS sed
down a SCX G Fé W dliﬁ \Mﬂgm@fh%nol a’f‘nﬁggé’ééﬂldo@vﬂ% 5@’? 'aa dﬂ@éﬁﬁiﬂé%tﬂn of

ammni a in n"et r ns mre oratedto
afford the {gt %ﬂ n,\;ga ag.tc r tion 26
1, 1-Di met hylcemmd@npavqmr@tﬁéiqa@r@ﬂ@zttﬂe |cgmnowq2%h (6343 mep 271£IM+HF
tetrahydropyrazol o[ 3, 4-d] azepi ne-6( 2H) - car boxyl ate (D26) A m xture of 1, 1

- di met hylset rbgscgpﬁé},ﬁgormphenyl) 4,5, 7,8-tetrahydropyrazol of 3, 4-

d 6( 150 d

GoanrPbed + Dl ahy iy 21825301 -bﬁawﬁwoqi‘@h%&%yﬁlge*(ﬂ?égp%,e 1715 ol ).,
tris(di benz}PtrMawmé;M-gha«zleahiecml@yca(rhsxﬂatﬁﬁm@ 02 mmol ),

9, 9-di net h%IA rhixture bf $ﬂd!lmélaylyihpmmn?hmt)hﬁm8(t&‘ﬁar(9dmpyraﬁolﬁﬁ 4mol ) ?lnd
cesi um car B b ref | ux
under ar, or 3{6%3 5 AQ {%1%%@ Jggz% n%a)(%%/%bpwgaﬁgﬁfa%&g?mfw C. The
m xture 2: SELRtRY %5 hfg’f %8&“84 ‘Pg'lfif@&n t hr ough celite and
washed wi t h tm&Qbﬁmzybdenﬁa@@me)dméﬂagmph@a Ogngn . 0 menoht 8 otdipethw-4.8ver e dri ed
over nagnesibis(diphenylphbsphirid)kdrttiene (35.0 ney 8/06mahel and besiur gabopate (1a5tmg)as
purified by gy M%&WHI@W QEHI PR he@té&ét'?&l W'utnheraar ri‘fo'r'fi%oﬁlfs £Hhen in the

F‘K/ﬁ_uaie/ pentr%gr% for%%o@s t%& éorl'ﬂe )Surgrw%% ute wztﬁ ethyl ace(tz!i:te f?ltered

25  through celite and washed with 2x20mli of water. The combined ethyl acetate layers
were dried over magnesium sulphate, filtered and evaporated. The crude product was
purified by column chromatography eluting with a mixture of ethyl acetate/pentane (50-

( 100%) to afford the product (D26); MS (ES+) m/e 399 [M+H]*.
' Method B

30 A mixture of 1,1-dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-
dlazepine-6(2H)-carboxylate (may be prepared as described in Description 12) (160mg,
0.41mmol), 2-oxazolidinone (71mg, 0.82mmol)}, potassium carbonate (170mg,
1.23mmol), copper (I} icdide (24mg, 0.12mmol} and N, N'-dimethyl-1,2-ethanediamine
(13pl, 0.12mmal) in dioxane (10ml} was heated at reflux overnight. The same amounts

35 again of 2-oxazolidinone, copper (l) iodide and N,N'-dimethyl-1,2-ethanediamine were
added and the mixture heated for 6 hours. The reaction mixture was transferred to a
microwave vial, the same amounts again of 2-oxazolidinone, copper (1) iodide and N,N-
dimethyl-1,2-ethanediamine were added and the mixture heated at 100 °C in microwave
for Thour. The same amounts again of 2-oxazolidinone, copper (1} iodide and N,N'-

40  dimethyl-1,2-ethanediamine were added and the mixture heated at 100 °C in microwave
for a further 2 hours. Crude mixture was filtered through a celite pad washing with
methanol. The solvent was evaporated in vacuo, the residue was taken up into ethy!
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Method B 30 A m xture of 1, 1-dinethyl ethyl

2- (4- bronophenyl )-4,5,7, 8-tetrahydropyrazol o[ 3, 4-

d] azepi ne- 6(2H) - car boxyl ate (may be prepared as described in Description 12)
(160mg, 0.41mol), 2-oxazolidinone (71ng, 0.82mmol), potassium carbonate
(170ng, 1. 29%@@@97%025¥6pper (1) iodide (24ng, 0.12mmol) aneCT/EP2006/006613

N, N -di net hyl -1, 2- et hanedi am ne (13, 0.12mmol) in dioxane (10m ) was
heated at reflux overnight. The same amounts 35 again of 2-oxazolidinone,
copper (1) iodide and N, Mdinethyl-1,2-ethanedi anm ne were added and the

m xture heat a¢etaterwashag uith watesand beee. ithan dried overeamagnesiupssitphate. dftet o o

m crowave Vi edapotdtien stihe salventi sacugathe rexfidu2-wasgudfiedibyncolamn cloppatogfdphyi odi de

and N, M di mg{ Ewéa gel Z1Ginh WY 59, Rkt P eRPdREIRANA neRehdTokitfRnb g ed at 100
Cin mcrowave %&ﬁ Egg) %g,ﬁ qﬁqﬁggs agal n of 2-oxazolidinone, copper
(1) iodide aﬁ‘H"W M’ i MB(RyT) Ve 43 i am ne were added and the nixture
heated at2100 Cin mcrowave for a further 2 hours. Crude m xture was
filtered thrDegdriptioned7i te pad washing with nethanol. The sol vent was

evapor at ed i g.p¥. ? 8 f&&h&&%ﬂ%dﬁ% 4t¢ﬂkf‘dbuﬁlﬁ(d gﬂgﬁéﬁwh 3:033zMAIR 20025596

PCT/ EP2006/ O acetate, washed w th water rine, then dried over
magnesi um su te After evaporation of the soI vent in vacuo, the residue
was purifi edMethasAurm chronat ography on silica gel, eluting with a 50%
mxture 06 eAlplutieree 1qat-dimethyhebd 24-4{Bord-1 Graiazdidint:i-yl);menwmmmd (D26). M

ES+) Ve 343,
( [4%5 6.7, seﬁrrg'ti'%m fazoRitRefdze hég& %arboxylateé,é 010;;??1:23 vﬁfﬁm"' Hdin

T one. (D TPeRRER gy crsabeR bt 25 e Terpinely
2- [ 4- ( 2- oxo- ¥ifigorgscetie pridi(Hmi3 agd ;Wmormtempprq;ure for1 hour The mixture was
t et r ahydr opy diuted witi3méthdhel ze ipassed(don-acSTX cariridge seltitg. vdthrgethéndl @ndrtheh)  ( may
P?ealtoregp\?\f ?da 2R SHHR6RIA Eg@gﬂthlﬁré&?%fahérpt @a@@fra‘cfbrﬁ' vedte %ﬂg@gﬁ] %it?tgﬁ%ééprogt%dr ‘g’afs of
1 hour. The Fﬂﬁg{o[f{lhe %W’B??‘wﬁzﬁl"&@# ﬂ'g&*o@ga{% assed down a SCX
cartridge, eMgthadPwith nmet hanol and then 15 a 2M ammoni a in net hanol

| uti Th f d ford th
fitle compoufdas eﬁzﬁs 1 St H B 2B R e HARPURRB YA 8 7R OF ot
1, 1- di et hyl @L‘rﬁ V@Y[&FO WEP'BG'@K?A'QIS’PTQ?M*"‘S-(TP)( Be eraprfedpasyiescribed in

tetr ahy d2opy Pegwibtigrz?6){ th4ars Pidbentd| Zhidiozam Honl)vad addedeipd bydrachbpiaraed ias
descri bed i ngioddh @AMC IThBlrégUfing PixtuAOFaEstindd ABFBBRI thmipBraglire XdHdlef drghh, JoNVEs

added 4M hydy,gehl gl %agtfdnqnlmréj\agg(aiﬂx}m %ag%raﬁgmem |Gl B 8E€ dihg

stirred at room ‘t enper
m xture was ¥ith med@nghand mmﬁmm%n}eﬁm bdihebegig fggtiosewerg combingd avd t h
nmet hanol andsativenhevddosiedini vatuaetdifartothe titlheorzesind (P27 c MDESHeve 289 mbi ned

and 25 [M+H]".

Description 28
1,1-Dimethylethyl 2-[4-(3-methyl-2-ox0-1-imidazolidinyl)phenyi]-4,5,7,8-
tetrahydropyrazolo[3,4-dlazepine-6(2H)-carboxylate (D28)

30 Method A
A mixture of 1,1-dimethylethyl 2-(4-bromophenyl}-4,5,7,8-tetrahydropyrazolo[3,4-
dlazepine-6(2H)-carboxylate (150 mg, 0.38 mmel) (may be prepared as described in
Description 12), 1-methyl-2-imidazolidinone (115 mg, 1.15 mmol),
tris(dibenzylideneacetone)dipailadium(0) (18.0 mg, 0.02 mmol), 9,9-dimethyi-4,5-

35  bis{diphenylphosphino)xanthene (35.0 mg, 0.06 mmol) and cesium carbonate (195 mg,
0.60 mmol) in dioxan (4mi) was heated at reflux under argon for 3 hours. The mixture
was allowed to cool to room temperature, diluted with ethyl acetate, filtered through
celite and washed with 2x20ml of water. The combined ethyl acetate layers were dried
over magnesium sulphate, filtered and evaporated. The crude product was purified by

40  column chromatography eluting with a mixture of ethyl acetate/pentane (50-100%) to
afford the product (D28); MS (ES+) m/e 412 [M+H]*.
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sol vent evaporated in vacuo to afford the title conpound (027). M5 (ES+) me
299 25 [MrH " . Description 28 1,1-Di nethylethyl 2-[4-(3-nethyl-2-oxo-I
-i m dazolidi nyl)phenyl]-4,5,7, 8-

tetrahydr OpWQEG&@Ls%sé d] azepi ne- 6( 2H) - car boxyl ate (D28) PSCOU%BOQ%Q“,% A

m xture of 1 I met hyl et hyl

2- (4-bronmophenyl )-4,5,7, 8-tetrahydropyrazol o[ 3, 4-

d] azepi ne- 6( 2H) - car boxyl ate (150 ng, 0.38 mmmol) (nay be prepared as
descri bed i Pg @iption 12), 1-nethyl-2-imdazolidinone (115 ng, 1.15
mmol ), tri g?c} enzyl i deneacet one) di pal | adi un{0) (18.0 ng, 0.02 mmol),

9, 9-di net hyla Aux&raafbns:nrdetnmemyl PGBMoPRIny AL 1B BRettahydRpifaizolB336 mml ) and
cesium carb Jagurs rt:'%xgiaﬁao e)préﬁhrga ﬁ%&&cﬁé‘%ﬂ% ?n;{l%ﬁtﬁg@hgr ef | ux

under argon

terrperature gq"l"ﬂ?' d-mepthH-2imiga z° %‘P’ﬁ@ “"919? 2a) -through celite and washed
with 2x26m tm(dMmyhdentaeetomiﬂlpawltm(ﬁwgnm@ﬂammol)a@@-éimnmybgﬂﬂaameneaver

gagzgm ulm su, gﬁi@n%gjgfphbﬁﬁ%rﬂﬂpmfé) gamﬁﬁnol)-rdm o@eufecagér%t& g&r ; ;Jurl I i ed
y COl unmy @1@ 99&%% ded In'tid § Rgh Y Prq fl qg€/ pentane
50-100%) t e s ®39 WO

(2007/ 025/%960"]963"9‘ E“dyﬁb%f/%ﬂ%el‘smew Q?EM lﬁgiéq L?)rfl?eSfO f1, 1-di m%tfhyl et hyl

2-(4-br om)pHas(gﬂb;nzyh@nﬁa&eto&)d:ah@aﬂnmuw 8768kq. (@ (3 9-dimethyl-SH-xanthene-4,5-

d] azepi ngr 6(diib HePiphasghahEranrdes &Y. ep&rs% SR WERYUIAEA N B&@ni (Bhiyon 12)

(som, benz%mz@%geaéeﬁmgﬁ%ge@ rhgaz g oy RS s

(9, 9- di met hylools &m@mﬂfﬂws ¢jiuta ﬁ&ﬂf@rﬁmﬁ%@m{aﬁw Feetalg (43D, 03mmol )

and (CESI um cknelyondired o8y layds &ermwashmawthmrix@dbnne (i )orced gvénl ) and

heat'e Und%ag?fegﬂﬁm sufthateSard dsoeRt eviBordiiih Yacd. fithetdi®de p#68uct ¥hbs purified

1- et hyI I{P gﬂﬁ‘m éh%fﬂ%?@lpg%ﬁg’ gﬁ?a O?Iutmg vgtg a mlxtu,rre of ethyl acetate in hexane

trls(dlbenz eneace
(9, 9- di net hy(P 394 faaffard the ‘K'GS‘ONOH"M %ﬁ?’éﬁ}/?ﬁﬁ\%ﬂ\%‘f%e) and 1.5eq. of

cesium carbonate were added in dioxan (2m) and the reaction left at
refl ux, undqge@pigﬁanzgor a further 4 hours. The reaction was cooled to room

Eﬁ%f%i&”éfg‘a U S b S G AT BRI 4 over

magnesi Ah suMidazolidiaene {B2Pent evaporated in vacuo. The crude product was
purified 15 Mgthodlﬁunn chromat ography on silica gel, eluting with a m xture

(()]ICESi; h?’r} eaz A 8diQionbf ASX@RRth fe@hﬁ@% (3—:‘heﬁ‘|§f-216£b Ulﬁud&idhbﬁymﬁﬁﬂ}l@@ A428). M
vt hyl o (AT a§°'9@e4s 8 @Hﬁ?%?fg e (122109, 080/009 Oy Bheny1 ) - 2
20 im d azol |Rj¢pﬁ5%a¥ cg&ptuon 28) in chloromethane (1m!) was freated with
25  trifluoroacetic acnd (1m!) and stirred at room temperature for 1 hour, The mixture was
diluted with methanol and passed down a SCX cartridge, eluting with methanol and then
a 2M ammonia in methanol solution. The basic fractions were combined and evaporated
( to afford the title compound (D29); MS (ES+) m/e 312 [M+H]*.
B Method B

30  To a solution of 1,1-dimethylethyi 2-[4-(3-methyl-2-0x0-1-imidazolidinyl)phenyi]-4,5,7,8-
tetrahydropyrazolo{3,4-d]azepine-6(2H)-carboxylate (may be prepared as described in
Description 28) {47mg, 0.11mmol) in dioxan (1ml) was added 4M hydrochloric acid in
dioxan (2mi). The resulting mixture was stirred at room temperature, under argon, for 5
hours. The reaction mixture was diluted with methancol and then purified by SCX, eluting

35  with methanol and then 2M ammonia/ methanol. The basic fractions were combined and
solvent evaporated in vacuo to afford the title compound (D29). MS (ES+) m/e 312
[M+HY]".

Description 30
40 (12)-N-hydroxyethanimidamide (D30)
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A solution of 1,1-dinethylethyl

2-[4-(3-net hyl -2-oxo-1-i m dazol i di nyl ) phenyl]-4,5,7, 8-

t et rahydr opyrazol o[ 3, 4-d] azepi ne- 6( 2H) - car boxyl ate (122 ng, 0.30 nmol) (nmay
be prepared as described in Description 28) in dichloronethane (1 m) was

treated w t hwipobtiadssggor oacetic acid (I m) and stirred apcrepihd/RERSr ature
for 1 hour. The mxture was diluted with nethanol and passed down a SCX

cartridge, eluting with nmethanol and then a 2M anmonia in net hanol
solution. The basic fractions were conbined and evaporated to afford the

title conpourdmikfirdf achontSH). 7, 82 Sintnd)Mnkllxi50%Vagkeaids Boldflonlef a sol ution of

L g'hggﬁ gﬁly?‘ Brétyicring 14 Sml1 37 O¥iricly iR ¥ftrahol! B 368 b kel ot 2R lalo Hbums. 7 8-

o] 3, 4-d[ azepi ne- 6( 2H) ~car lat e I epar.ed.as
descri bed | Thb3RKe!es SEFAESted Jo e SO FRYORIS OIS SRR MG deq 4y
hydr ochl or i c digghybiether. fikaresand gnadiin theTveacuyra suen toragford the praduahi®38; ' NMR at
room t enper ay¢hBMSONde62481H08), 5.89(2H br BBES (1H Y. reaction m xture was
diluted with nmethanol and then purified by SCX, eluting 35 with nmethanol and
then 2M ammonj a!  net h@{uol. The basic fractions were conbi ned and sol vent
evaporated i IPeFSURHPR S afford the title conpound (D29). MB (ES+) nfe 312
[ MiH] ' . Desciér@uclahutie?,4,5,6,718<hexahydrenyrgzaleld i-diagenine 031030) - 40 WO
2007/ 025596 Rfethdd"R006/ 006613 A mi xture of acetonitrile (1.7ml, 32.9nmol)
and a SO%aq%%(Ljﬁnngs io‘?ﬁﬁﬁ?}\ltgéxﬁﬁﬁ;@ﬂﬂ&% o§324-§1§]ze ind (MEY'Bd gre' Qreﬂtaganm

5m ) was heated at reflux fdr' : [s. L_'ove%t Vv Brt to
Gove oo 16 ErbRin Gsctiton ) (1§07, Sggma 'Fﬁlp@aﬁwam%a@wﬁwﬁﬁdgsf her
filtered and cutiomiarione (§a, Latimmelbipiowaddbyscets acid (ledropbansdoaodupB0) ; ' H NI VIR
A
) rZ Hours, thep) it was 1 ifi d or
TADERTS Skt weiiinn i pakb
di chi or onet hMethgdBi1) was added cycl obutanone (551, 0.73mmol) followed by
acetic acid (24,5608 Heaty®ropyruroid[s4aneieping hoapby Prepded(abifedribed.i88mmmol ) . The
mxture was kbt 8 0RO ARG R bhBronlelane (5@?%3 ubH&A i s dill uted

L Tt henol SOk .Sl h il St i it f atet Sia Rnde 4 © COMPOUN
2, 4,5, 6, 208- rindes/he seastion was fhendregled mithisadiumisgcataxyperehydride (Bd2@escri bed i n
Descri ption 7A)Snfrolléhd k26 fard Hours) THeorBadlion mitttlverveas(tRen diluebwittl @athadolw t h

cycl obut anongng Q,0id 1o QS&WHPE)CP%H% ?arrgigéégaﬁ(c\ﬁlm \'NtS?] P m&haddi Gh theA@Ml. After

10 20 mnutes the reaction was, t . soql u
triacet oxyb0|58|H (?f&gmewlq@ ,écihano?. The ammonia containing rac{pans were then

combined and reduced and the resulting crude product {D31) may be used without
25  further purification; (MS (ES+): [M+H]" at m/z 192.16

Description 32
1,1-Dimethylethyl 2-[4-{methylsulfonyl)phenyl}-4,5,7 8-tetrahydropyrazolo[3,4-
dlazepine-6{2H)-carboxylate (D32)

30 A sotution of 1,1-dimethylethyl 4,5,7 8-tetrahydropyrazolo[3,4-djazepine-6(2H)-
carboxylate (may be prepared as described in Description 8) (75mg, 0.32mmol), [4-
{methylsulfonyl)phenyl]boronic acid (128mg, 0.64mmol), copper acetate (116mg,
0.64mmol), molecular sieves (44, 0.2g) and pyridine (52ul, 0.64mmol) in
dichloromethane (2.5ml) was stirred at room temperature open to atmosphere for 60

35 hours. The mixture was then diluted with methanol and filtered through a celite pad
washing with methanol. The solvent was evaporated in vacuo. Residue was taken up
into ethyl acetate and washed with water and 5% aq. sodium hydrogen carbonate, then
dried over magnesium sulphate and evaporated in vacuo. The resuiting residue was
purified by MDAP to afford the title compound (D32). MS (ES+) m/e 392 [M+H]*.

40
Description 33
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1.9mmol ) and stirred for 2 hours. The reaction m xture was then diluted with
nmet hanol and applied to a SCX i on exchange cartridge and washed with
met hanol and then 2M solution of ammonia in nethanol. The ammoni a

cont ai ni ng fwgshj-RMxeyer € then conbined and reduced and ﬁ%& éhgi:pg crude
product (D31) may be used w thout 25 further purification; (% f)‘: [ MtH] '

at mz 192.16 Description 32 1,1-D nethyl et hyl
2-[4- (met hyl sul fonyl') phenyl ] -4, 5,7, 8-tetrahydropyrazol of 3, 4-

d] azepi ne-6 [
4]5 7p8 t et ﬁ?mrﬁgfh*}fé%ﬂ}l%@iéﬁ rﬁn’{)‘ﬁ@%‘?&l—ﬁsg@t{%‘ﬁ ?B!{thnﬂay be prepared
as descri beo‘ﬂF% @g{? , 0.32mol gl

(et hyl sul fcﬁf|§¢|9’ttﬂﬁ'éﬁ>1l1]'¢j5\eﬁ't¥|e@w &i(4rbrormmphgnylod, rﬁ'rfﬁlr?hyd&f{ywdoﬁ’c@t ate
(116ng, 0. Gdlaasping;6(2M)-cabd@lats{ntactse drépared ag described pyDdsdhiption(122 0I50mg,

0. 64mmol )5 | 1o, 3gihb .mgﬁf@; (er'f]é%bi)"[ﬁ‘s(dég%éﬁe‘i flofdsphai s emper at ure open
r

L e ey Hima hy Ar hec(24ee 0 AbmBh isiae w@mfﬁaﬁw R LT

evapor at ed i (174mgb20nmeel), @nd smymttamntoape (T3mg Octbriymolhinaliaxae (4Hml) washed
with water credtedlatago °€dalthemibrpdaoeg dormalrdbsoptien) f<bri&m'un diheedactige mixtergnesi um

sul phat e an%%vdﬁlﬁ%%ﬁ%étﬂaﬁo?ﬁw e %;géﬁﬁ%é %I éwé %@ ih%h%h by
MDAP to af for et un
Descr i pt]I on RO ?)@"“ %%8%% ?WI"ét hyl
2-[4- (1- pi pevacde- HW% ¢Hderpropuat was pugfiedby eciyran dyymamrapm on silica gel, eluting

d] azepi ne- 6(vit)a mmwémmcéia%h haxamd (0t500%) tehffdrd tHe titidi dBRipaMh@® NS/ [ES+)

2-(4- bronopk@)l'%g 7 8-t etrahydropyrazol of 3, 4-
d] agepl ne- 6( ca[r bo yI ate (may be prepared as described in Description 12)

(15 5 0.38mml ), piperidine (761, 0.76mmmot),

[ 2- (d| CYyGl 0 anyl)-2 bi phenyl yl ] di net hyl am ne (24ng, 0.06mmol),
tris(di bfe\snz;‘?%%eﬁggégtnone) di pal  adium(0) (174ng, 0.20mmol), and sodi um
tert - but oxi dg1-{Oldethylédhyl@:aeBimethylii, 2 daoxalihzbha-yl)phenyl487@ at 120 Cin
the nicr owavtgt,g *rﬁsﬁ,ﬁf Rl £3bired§(2AEABoxyl &Q@ (b8action nixture was

diluted with rret anol and then purified by S el uting with nmethanol and
then 2M 10 afow@sispensied bm[ﬂ-{{(fﬁhdanh&qlemyi)omarmrgl}-\&eﬁ"e,Beonbl ned and sol vent

gxfg%?t ed i t@traﬁﬁFdsb?raza_lB B.4-bjd X SAbeKRBichidld (fiag Belpre &é@desggtgegtwé -
hexane ( 58(5]/3/5(:? gt'oé‘fé%fﬁsﬁﬁeop?mn 'g %f?gne%ex(@w W% gg%fg%al\/m—ﬂ +. 15
Descri pti on (@4orethangdiyiibisyif&imigazole (168mg, 1.04mmol) and the reaction stirred at room
2-[4-(3-net hyzh-rpéramrd udedargam | overjdht.pllkeensdiNentiwas éydporated in vacuo. Toluene
t et r ahydr opygsamln e[tﬁe% ﬁl&ﬁ:ﬂfdﬁ?etﬁén%ﬁﬂdaﬁﬁdeb@ﬁ@(ﬂb%trﬁeﬂd@ﬁs d&scAbedimpensi on of
4-[6-{[(1,1- lslésrcr:ﬁétp t) ¥]58r"%1rmbo%nv\¥eré aéded arithe reaction mixture heated, under
25  argon, at reflux ovemlght. A further 2eq. of 1,1'-(oxomethanediyl)bis-1H-imidazole was

added and stirring continued for a further 40 minutes. A further 3eq. of (1Z)-N-

hydroxyethanimidamide was added and stirring continued for a further 3 hours. The

reaction was cooled to room temperature and the solvent evaporated in vacuo. The

resulting crude mixture was diluted with dichloromethane and water, and extracted into
30 dichloromethane (x2). The combined organic fractions were washed with water (x1),

dried over magnesium sulphate and solvent evaporated in vacuo to afford the title

compound (D34). MS (ES+) m/e 340 [M-Bu]*.

Description 35
35  2-[4-(3-Methyl-1,2,4-oxadiazol-5-yl}phenyl])-2,4,5,6,7,8-hexahydropyrazoeilo[3,4-
dlazepine (D35)

To a solution of 1,1-dimethylethyl 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl}-4,5,7,8-
tetrahydropyrazolo[3,4-dlazepine-6(2H)-carboxylate (may be prepared as described in
Description 34) (159mg, 0.40mmo!) in dichioromethane (12ml) was added trifluoroacetic

-42 -



t et rahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ] benzoic acid (rmay be prepared as
described in 20 Description 23) (185ng, 0.52mmol) in dichloronethane (10n)
was added 1,1" (oxonethanediyl)bis-1 Himdazote (168ngy, 1.04mmvl) and the
reaction sti gom tenperature, under argon, overnight. The sol vent
was evaporatggﬁﬁﬂﬂéﬁé’ Tol uene (5ml) and then PCT/EP2006/006613
(1Z)-N—hydroxyethan|n1danide (may be prepared as described in Description
30) (116ny, 1.56mmmol) were added and the reaction m xture heated, under 25
argon at reflﬁz oyerni ther

" oxomet AERZY T ©3ing topdint B S5 oo tppretuta for 20 BRI ued 1 or
a f urt her 40thensiluted with meghanek rReastion was purifipd Ry SRy EMiREviaREHaaalade was
added and st theni2Mjaramdhianmethahslr The basit hettions eter combliriedl anddiae selaemt was cool ed

to room t enpeiaioied Mackdif efff&d’t‘ﬁ@ﬁutl@&f@rﬁé&ﬁh%ﬁiﬂﬁ)” MEEEY) rl8 996 LM* ting

crude m xture was diluted wth dichl oronethane and water and extracted into
30 di chl osonet hane (x2). The conbi ned organic fractions were washed with
water (xI), _dried over nagnesium sul phate and sol vent evaporat ed in vacuo
to afford th@epeRAtion 3mmound (D34). MS (ES+) nfe 340 [M' Bu]+. Description

35 35

2-14- ( 3- Met hyT '?['“‘f“l"'%‘?é( 254 gqmigo fow@%ﬂepyl}-ﬁ?,'{f-éet;aly% ﬁzcdo{)pyrazol o[ 3,

4- d]azepi ned!“ESB'f'e'ﬁgz@ %P%’EH g ( é N, 1 di rret hyl et hyl

2- 14- (3- met hyl

tetrahydr8pyr<£;’1zcjzﬁugi‘§h ﬁﬁ‘\ 4' | 15{‘ % car 01’@85('6 repared as

descri bed¥i n teBBYdPRY5RZ azggg YR PB?’S ?H%‘?Fé'b?qvé‘rr&)

was added trlDbB@r®I|qa233)t(ﬂ&5mg %MdDmﬁi@thEﬁiﬂm/@G%is acid (6nt).
e resul ti ngoxgmetiahediyiisis-Shiimidaghial168R@M DARDRY) ahd iR akticARtifEd 86man

Th |t t A ghigit b 13 reBétioAd bt d

then di | ut ed D! DRIOLrodSBRENOR. Wmal ofdskf oS YrroblalfadBatld h

met hanol and

and the sol v8A? 5“’6%%1"5‘&% UP?’PF\PéQQE‘an’8°’af“F'BP?F¥’FFef°f f‘%Pié’Sc 6%’ ’”@ D35). Ms
(ES+) i d5296ndu/mifture v&swgmlvpﬂhlveatel?mdlemamemmwcmtdmethane (x2). The

2-[4- (am nocabmeinyd b@hﬁlﬂﬁ@lﬁhﬁs@e?e RradiRldvalnyeHteHIX T )2dmddod\@r fragnesium

Z] ?ée?l[ ?i ?( blk%ﬁ %E&’??n %vé Car @%ﬁyé@%ﬁ%@@fg@&mmund (D36). MS (ES+)

tetrahydropyn"?i%é A dj azep| n-2(4H) -yl | benzoic acid (rmay be prepared as
described in Description 23) (185ng, 0.52mol) in dichl oronmethane (10m)
was added 1,1' - (oxonethanediyi)bis-1Him dazole (168ng, 1.04mmol) and the
reacti on26ti Deecription 3¥om tenperature, under argon, overnight. Ammonia

(0.88M 35ng, 2.07nmmol) was added and stirring continued, under argon, at
r oom t enper attiB8. 8T etgahysiroryrazelel34-dlazepinR(49-yibenzamide D38 was di | ut ed

e e e TS BURAAELET AR GBI 072, o 20 920

fractions wer esi’'um sul phat e and
sol vent evap&i@hwiopyiazpinlsb-darenint Sl e razeboxylpiedmay BB BreRErqcbassyesciisdits+)

Description 36) (167mg, 0.47mmol} in dichloromethane ( 14ml) was added triflucroacetic

25  acid (Tml). The resulting mixture was stirred at room temperature, under argon, for 2
hours and then diluted with methanol. Reaction was purified by SCX, eluting with
methanol and then 2M ammonia/ methanol. The basic fractions were combined and
solvent evaporated in vacuo to afford the title compound (D37). MS (ES+) m/e 257
[M+H]".

30
Description 38

2-[4-(Methylsulfonyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]Jazepine (D38)

To a solution of 1,1-dimethylethyl 2-{4-(methylsulfonyl)phenyl]-4,5,7,8-
tetrahydropyrazoiof3,4-djazepine-6{2H)-carboxylate (may be prepared as described in
35  Description 32) (10mg, 0.03mmol) in dioxan (1ml) was added 4M hydrochloric acid in
dioxan (2ml). The resulting mixture was stirred at room temperature, under argon,
overnight. The reaction mixture was diluted with methanol and then purified by SCX,
eluting with methanol and then 2M ammonia/ methanol. The basic fractions were
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me 301 [MBu]+. 20 Description 37
4-(5, 6,7, 8-Tetrahydropyrazol o] 3, 4-d] azepl n-2(4H) -yl ) benzam de (D37) To a
solution of 1, 1 -dinethylethyl 2-[4-(am nocarbonyl)phenyl]-4,5,7, 8-

t et r ahydr opwy@aahRbsded- d] azepi ne- 6( 2H) - car boxyl ate (may r S
described in Description 36) (167ng, 0.47mmol) in dichl glrrto]‘r?riélt%ﬁ'g%ﬂg&f?4nﬂ)
was added trifluoroacetic 25 acid (7m). The resulting m xture was stirred

at roomtenperature, under argon, for 2 hours and then diluted with

net hanol . Repfdbirned akdsoehi éda?é‘ratéﬁ_ i eicuorth btora SheMitlehconiRURA (B38)aM$ t hen 2M

anmoni a/ rret(g Qng, %%e[ aft ¢ Tractions were conbined and sol vent evaporated

in vacuo to arfbora the title conmpound (D37). MS (ES+) W 257 [M+H'. 30

Description 38

2-[ 4- (Met hyl henyl ] -2, 4,5, 6, 7, 8- hexahydr opyr azol o[ 3, 4- dj azepi ne

(DE%B)( To géo%@péhhgf 1?/1!di met hyl et hyl d > [ J P

t2- E 4- g} rrgtshyl ﬁﬂﬁilﬁéﬂiy)dlﬁﬁrz‘{‘ﬂ-ﬂlfﬁeﬁ\yf'mﬁfonyl)amino]phen%fl}-4,5,7,8- ] |

et rahydro - - e prepared as

descri %ed Pﬁtﬁﬁé%@ﬁg?%sgﬁ%@{' %&Hg@%@%%% (lﬁgég?gxan El Pﬂ) was added

4M hy Slr ochl %d @-[&ﬁétﬂ;élémfonﬁlbawﬁﬁélpﬁ&ﬁ}bqrggf%cf_ﬂtﬁgﬂﬁméﬂ&?llﬁbvéir_dé%@ frbse.§1t | (r]I r Iedt ag

roomt enper aethi-pl (12%?0@.29 \SS@‘Q ro nk P&} WAL a éq’pﬁe S artute
th neth 3 % Fred By oG M PENd then 2M

ammoni o/ met398RT (107me: Sa8mme andA sty sevastgiingl g a%%@loﬁﬁ@"efaet“

PCT/ EP2006/ Coe®igmpergivise. epen imair, o7l \0aninutes.a pdrRimethyleth 48068t 0 afford t he

t1 i t1 I % CO{fﬁoF@ﬁaﬁyﬂﬁﬁkraz&ﬁ[&‘(—ﬁﬁtépiﬁé-e(m%aitiwﬂ t& (mBXp b6 brephredasifesbribed in

, 1- e . 2= A - -

tet r(ahydr o%y'?%%ﬁ) 3%) ?%g%@b%&é%ﬁg‘?g%%‘% %ﬂ%}fﬂ %(t).?mﬁ]

{ 4- [{ met hy| SEMPERHTS-RREAT BetYSTIENY, Sf teaglian '("?' § giuted yithetheadagds r om

e.g. Conbi -Bemsgikanough aTaife ped.2eaahisg)withrmethandl.oBelment waseveperatedwaracadded

tC<ﬁp|oer(llt15) Eaftaetate didiwater WeroBdaed Jandiise groduo Was ekidcted ueathyl ke&ae) . and
e reactio ; B I es.

11O net hy{’(x%%gliéﬁgﬁli}w, \é{ﬁef BRI RRirated ssdlurﬂ%%}'ﬁd?la@ doluthR (x1lljpari@tﬂéﬂ

et r ahydr opyd eI GV Badnssm sfelfe- 39V} was PYRRRGAISH @ YEREY. THRe Toruling erudess

descri bed i rprotist wes putifigd ) cojunimehromategraphy Pn sitica galcridingrthtehsixtuseiet i on

stirred at reynacéta@lehakateq0-50p6N Refevantifraciingiwiirg 6ombihbe an@ssivéren m xture

was di | uged aé&a@tin@.ga}o.al% red lérf?qr% L}SrB& @ls Bufielfhhdt 8 MALB DitbEtgg W th

nmet hanol . So| vent was eva éﬁﬁ’e I T vac a @éﬁcet%bz Iy Mater were

added, and t '§°‘HPB%|'3€‘E" ording Hitte gompaung (R | e Q\? shed with

wat er (x1), then saturated sodi um bi carbonate solution (x1), and then dried
over magnesi ym s.uk.f ate. Sol vent was evaporated in vacuo. The resulting crude
product was TarPres y colum chromat ography on silica gel, eluting with a

m xture of  N.{445,6,7,8-Tetrahydropyrazolo[3,4-d]azepin-2(4H)-
25  yl)phenyllmethanesulfonamide {D40)

To a solution of 1,1-dimethylethyi 2-{4-[(methylsulfonyl)amino]phenyl}-4,5.7,8-
tetrahydropyrazolo[3,4-dlazepine-6(2H)-carboxylate (may be prepared as described in
Description 39) (16mg, 0.039mmol} in dioxan (1ml) was added 4M hydrochioric acid in
dioxan {2ml). The resuiting mixture was stirred at room temperature, under argon,

30 overnight. The reaction mixture was diluted with methanol and then purified by SCX,
eluting with methanol and then 2M ammonia/ methanol. The basic fractions were
combined and solvent evaporated in vacuo to afford the title compound (D40). MS
(ES+) m/e 307 [M+H]".

.""_\‘

35 Description 41

1,1-Dimethyiethy! 2-{4-[(dimethylamino)carbanyl]phenyl}-4,5,7,8-
tetrahydropyrazolo[3,4-dJazepine-6(2H)-carboxylate {(D41)
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ethyl acetate in hexane (0-50% . Relevant fractions were conbi ned and

sol vent 20 evaporated in vacuo. The resulting crude product was purified

further by Mass Directed Autopreparation to afford the title conmpound
M5 ( ESOQI;@rde 407 [M+H +.  Description 40

N-[4 (5, 6, 7, WORMYGADEr opyr azol of 3, 4- d] azepi n- 2(4H) - 25 PCT/EP2006/006613

yl ) phenyl ] met hanesul f onam de (D40) To a solution of. 1, 1 -dinethyl ethyl

2-{4-[ (met hyl sul fonyl ) am no] phenyl }-4,5, 7, 8-

tetrahydr opy zoI 0 6 at y, be prepared as
descri bed |n E’? %&k%@ﬁﬁ‘éﬁ’éﬁ%‘ﬁ%ﬁﬁﬁ%& ﬁ?%g& (1 m) was added
4M hydr ochl ortertr@hm;‘ppvrazolo[amﬁﬂ@epm%w-yﬂbnezm@m (mmdoemmpareé agdesaribed ired at
room t enper aDgk&iptiom A8y (185r68,10.5B6nelY RrdidhiiiémethBte (1eafivay addediir-e was

o uted i t . EsaaL s SR BSL T

then 2M a ent
evapor at of | [ETIRSERIe, nder BEs0R. eYeE Rt PUMEHABINJSamach 07O wesesdey ands o7
[ MtH] +. 35 D@@ro‘ng pentioned; Lnderiar@nat mnﬁemerature for 4 hours. The resulting crude

2-{4-[ (di net Iny;kta@im)dnarebwl\dar&rﬁmd éxtracted witB dichloromethane (x2). The combined

tetrahydropy @g%rlr ; idhisHerd %g%vﬁ%@wr&ﬁmﬁa& §lef rfeghddiumLipHQe2nR 7/ 025596

PCT/ EP2006/ 0
4-[6-{[ (1, 1- GPMet ﬁWWﬂﬁéf’i‘%’eﬁq W}et@ego"?p@nd (D41). MS (ES+) m/e 385

tetrahydrlapyr{Mtkb]l"o[B 4-d] azepi n-2(4H) -yl ] benzoi ¢ acid (may be prepared as

described in Description 23) (185ng, 0.52nmmol) in dichloronmethane (10n)

was added 1,1'- (oxonethanediyl)bis-1Himdazole (168ng, 1.04mmol) and the
reacti on sti Deseriptionddbm 5 t enperat ure, under argon, overnight.

argon, at oSV PITBuEH{F B feiPa ey i bls sclipepin-gef ke niifnee A

g Irl ;;?g ¥“ ;2 TW%ts%Iutnor?Bﬁ @Hrﬁé}ﬁ&l@tﬁ |‘M-{T4t'[(dﬂh9th Qﬁ'r%ﬁiahi%{h?l];(eﬁréa}l}-(gﬁ‘?a-conbhlneﬂat o
and ol Jant ‘iéet%ﬂ%do?@r%@‘&% {Sabihe 3 ldoome Gl i AR 7L
(ES+) Ve 385 Descrptipmd). (194me, G- $95emehingichloromethane (14ml) was added tr uoroacetrc

N, N- Di net hyl adld((ﬁnﬁ Th@raseﬁlngihumtlremasahméd)@ﬁpm&m;zﬂmure 20ddd)argdn), fe2zam de

(2 0{43) [ (g? rrgt $60rdtahg &éhfdll&teavﬁihmtﬁ%o@tméctlon was urified by SCX, eluting with

Lot rahydr opy PSR GRL Aol T R fecjin e AT 81 o
descri bed?i nsofﬁﬁ@r”r’ﬁﬁr?@ﬁ inyvacue.1 Basyitingerugenpradyct was guidied Surdias O M1 4 )
was added t r ichlomatogaapdly o siliea gel, ¢lutirg withTd mixtwe of 2Mragnmenia inrmeethaol/st i rred at
room t enper alithRromEiREHe (8139 affért the t.d@%ﬁﬁ)oaﬁtﬂ nmnmélrtstﬁﬁlvéf\zmmﬁqﬁanol

Reaction was purified by SCX, eluting with ano and then 2M ammoni a/
nmet hanol . The basic fractions were conbi ned and 20 sol vent evaporated in
vacuo. Resul in%.crudﬁ:product was purified further by col um

chr omat ogr ap a gel, eluting with a mxture of 2Mammonia in

met hanol hs  2.{4-(1-Piperidinyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-djazepine (D43)

To a solution of 1,1-dimethylethyl 2-[4-(1-piperidinyl)phenyl]-4,5,7,8-
tetrahydropyrazolo{3,4-djazepine-6{2H)-carboxylate (may be prepared as described in
Description 33) (70mg, 0.18mmol) in dioxan (1ml) was added 4M hydrochloric acid in
dioxan (2ml}. The resulting mixture was stirred at room temperature, under argon,

30 overnight. The reaction mixture was diluted with methanol and then purified by SCX,
eluting with methanol and then 2M ammonia/ methanol. The basic fractions were
combined and solvent evaporated in vacuo to afford the title compound (D43). MS
(ES+) m/e 297 [M+H]".

35 Description 44

1,1-Dimethylethyl 2-{4-(1-pyrrolidinyl)phenyl]-4,5,7,8-tetrahydropyrazolo[3,4-
dlazepine-6{2H)-carboxylate (D44)
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di chl oronet hane (0-3% to afford the title conpound (042). M5 (ES+) mle 285
[MtH] .  Description 43 25

2-[4-(1-Piperidinyl)phenyl]-2,4,5, 6,7, 8- hexahydropyrazol o[ 3, 4-d] azepi ne

(D43) To a b RBs0f 1, 1-di net hyl et hyl

5.1 4 (1-pi pgf%i eyl 1.4.5 7. 8. PCT/EP2006/006613

t et rahydr opyrazol o[ 3, 4- dj azepi ne- 6( 2H) - car boxyl ate (nmay be prepared as
described in Description 33) (70ng, 0.18mmmol) in dioxan (1 m) was added 4M
hydrochl ori @ migiufe b 1-dinkstAylethd Q- bram@p:gﬁwhtsmméﬁah droByrdgsio[slel rred at

ST 0t od 1 pladeine BEABLcaRlcAire oty BE el as JPREnIAf Deaiidtbe 1) GodfR,
t hen 2M anm8m1Mebe PHERIEINe (318954 2rpmel, d%%i‘ij Bﬂbzyvﬁnéac%@?ﬁiﬁ"ﬁ%'@dé’ﬁﬂo)sol vent
evapor at ed i(284mg; 0@6ronal, [2{dicyclobexyiipHoseptmoyiathighen@pimetf@am(iiES+) nle 297

[ZMIZU ( ] 85 [sorRd, ioUsniolYidndlsobivah TR titdde(®Bmg, 1.02mmol) in dioxan (4ml) was
-14-(1-pyry

d] azepi ng}/eg‘g b&?gr%d mﬁw‘mg%vz (&? %@5@%@% @8(5%7‘:68%613 A
m xture of re_wa y ethanol and then purified by SCX, eluting with methanol and

2- ( 4- br onopltiem2M ampBnia/ Bethenok Miherbapigfmetidns wWerel combined and solvent

?ggéepl ne- 6 e orél)éd ROvatual Thé BRide ProdRERIRA RAfiEPLHESAGHA BRdmafogklhylohPt | on 12)
{ri'9( 0 0n) 1’"@@%@%@%@5%6 é%ﬂ%ﬁ% ehagpel€ B Bide G-4gghigpond e e

(2' - (dicycl &H@RW ﬁﬂﬂ?éﬁ% thi'] di met hyl ami ne 5 (30ng, 0. 08mol )
and sodi um tert-but oxi de (98rrg 1.02mmol) in dioxan (4m) was heated at

120C in the m crowave_(normal absorption) for 30 m nutes. The reaction
m xture was %FUP ##th nethanol and then purified by SCX, eluting with

t hanol t nbi ned
and 5ol vent TS APreNuRTIBRLAN TR GNET S nexdiur B ol RE A BIBINA0ET 0T o
chr omat qgr aaya sumt:?oﬁ ob i idimemglethye-[-(1qgrrolidinyiphenyRtas g 8of et hyl acetate in
hexane (0- 4Qef?;ah&&’roﬁyr&?&lﬁst4“¢ﬂa£ép‘iu4e%(2ﬁ?&&}86%téH%)be Nepdred sl dBiGinadm [ MrH +.

De t

T (5 ot EREIRYRY A1 8Mgr 9-23mimol indixan GEASAAYRS AN HORCRIOR AFA M pi ne
(045) 15 Tdmals&mﬁume@sulnng mixtufe was sgires #lypom temperature, under argon,

2-[ 4- ﬁ, 1- pyr foRérinighdyThereaetion] migtube waSdiluted with methartlol and then purified by sc>é

tetra (0] e as

descri %(ég el Wﬁ%eﬁ%}? ;@SM%OQ #ﬁ(ﬁ ﬁhé?@%ncﬁéﬂ e s added 4M
hydr ochl or i c? en %’%fﬁ R \ﬁ‘%‘o hﬁd‘ FCRTRPYN red at

room t enper dEﬁ'f‘)em/eLﬂ%éM*bﬂgon overni ght. The reaction mxture was dil uted
wi th nmethanol and then purified by SCX, 20 eluting with nmethanol and then 2M
amoni a/ net hanol . The basic fractions were conbined and sol vent evaporat ed
in vacuo to Qesedp#onA® title conmpound (D45). M5 (ES+) We 283 [ M+H]"

Descr i pt2ison 24@helyl-2;4(8)6,7 8-hekatiydropyrazotdissafjydpiey(Dadp| o] 3, 4- d] azepi ne ( D46)
A solution of 2-(4-bromophenyi)-6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolof3,4-
( d]azepine (maybe prepared as described in Description 14} (49mg, 0.13 mmal) in ethanol
) (5 ml) with palladium (10% Pd/C Paste) as a catalyst (10 mg) was stirred under an
atmosphere of hydrogen overnight. The next day, the resulting mixture was filtered
30 through celite and to afford the title compound which may be used without further
purification (D46). MS (ES+) m/e 214 [M+H]"

Description 47
1,1-Dimethylethyl 3-0x0-2-[1-(phenylmethyl})-4-piperidinyl]-3,3a,4,5,7,8-

35  hexahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate {D47)
A mixture of 4-hydrazino-1-(phenylmethyi)piperidine dihydrochloride (commercially
available from e.g. Aurora Screening Library) (2.68 g, 9.63 mmol) and tert-butano! (60
ml) was added to 1-(1,1-dimethylethyl) 4-ethyl 5-oxohexahydro-1H-azepine-1,4-
dicarboxylate (may be prepared as described in Synthetic Communications (1992),

40  22(9), 1249-58) (2.50 g, 8.76 mmol) followed by triethylamine (7.33 ml, 52.59 mmo!) and

the resulting suspension warmed to reflux over ~10 min under Argon. The resulting clear
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A sol ution of

2- (4- bronmophenyl ) - 6- (phenyl met hyl )-2, 4,5, 6, 7, 8- hexahydr opyrazol o[ 3,4 (

d] azepi ne (maybe prepared as described in Description 14) (49rrg, 0.13 mmol)
i n et hanol %v 7) with palladium (10% Pd/ C Paste) as a catal yst (10 ng) was
stirred undeOL7%8MRbsphere of hydrogen overnight. The nRSKERRAYS/006612
resulting mxture was filtered 30 through celite and to afford the title
conmpound whi ch nay be used wi thout further purification (D46). M5 (ES+) nie
214 [M+H ' Desgcri

3- 0x0- 2- [ 1- Igw ?W\W’? thfhggxPBteqq?lm %’}"'ﬁe"%‘l@a{mﬁ%‘ v hg Mmixyre was then allowed
hexahydr opyr 3oam ¢grapesaiurecove( 22h-apd theoniduze @dp@ﬂmndgr MESUUTY te obve a

4- hydr azi no- ¢rebmiveiyetasoliy tosiiup ePurificationdiyruhebneatbdraptiydsn :{nmrgaaelmmg Wwith

aval | abl e f 1 gghGrofhetfibRidh FQ@ﬁ“ Dgsi1-Dr1@ Vaktofded HprBduct wh Nt
tert- butaﬂ @ '?de é&lﬂ“ hé éEt §

5- oxohexahydP ma pABaIromattang (190t dacht haovg i%éde%r* [0 ped
in Synt het i clagenwashed with o1ese wateo ()00 malp fallowey by mmmggynl)(@@bergdrl@ 76 nmol )
foll owed by {N4,80yiilRredendréduskditd give thedtlersamppurani®471. S (BSH) Infve a@7

suspensi on wg\%@d to reflux over -10 m n under Argon. The resulting clear
-46 WO 2007/ 96 PCT/ EP2006/ 006613 vyell ow solution was then kept at this
tenperature for 65 h. The m xture was then allowed to cool to room

t enper at P e BeEGript®nABand t he ni xture reduced under vacuumto give a cream
col oured sol iid nammhym[m-(fpheaylnwah)uw-@memmm-aphy on silica gel eluting

with dichl otmﬁﬁamtnﬁ;émﬂp]é@}-h 3a, ,ﬁﬁ Blhexa 100wn§ ﬂgéﬁ]e)%%m“ whi ch

and di ¢ ororret ane the | ayers

as partiti ong&{‘ﬁ %p &%E
separated an ' ¥ er washed with nore vvat er (100 m), followed
by brine (106 splujiorapid. 1-ﬁ@1¢twet@ﬂ 3-qulé’2[$dw)enyhnqtmé)r%alpammnsﬂ]e31%é§ %% give the

title comﬂouheka('lwabyraiﬁa[ﬁ E&‘]ézetﬂne- bB%éﬁar@i a®destfbed in
{1[(1,[31[7}3';2?’1) Ifon i i’iw mﬁncﬂlb%étﬁgenw 1 astreateci J;l 4-d] azepi n
e- 6(2H)-car EEBSQ %68 Igt lﬁ %é u? H‘T)‘?') fEKd“fd}LHxﬁ %{ ng‘% T W
3-0x0-2-[1- (Hﬁ@wpmmwd oayljmethanesulieparnids, (373 mg5! Q48'”!P5\ and the resulting
hexahydr opyr adlotion{ligateddd eflap bver-Satintdnddisertiapy dtethie témperatore yndepArgad, @6

3\22‘3{ Ir ggt@% 6”22 Q@Sﬁk'rﬂktbfé\mé’sme& 317&@&% ngl@errﬁ@h)anu e @&&B%ﬁém&gur@ )
oL 1 er 1 bR %?319%3@3?@%’% ot S5 Ry ?D%VEM @gﬁ@ﬁ%@f‘-} i
(373 ny, 1.0z #rtor B Tarrd! 1 plorded thetitip gomaeyngi (P4 F’(’P?@ﬂ“’!ﬂ"]over 5 mn

and then kept at this tenperature under Argon, for 20 22.5h. The m xture was
then al | owedpkscrfjitih 4aver 3.5 h and then reduced under vacuum Purification

71 °93%“‘w?'i¥ %‘h% - it e bR - BREBRE S o
[ MeH] +.  DesEfbpryiate (B4
A mixture of 1 1-dlmethyiethyl 2-[1-(phenylmethyl)-4-piperidinyl]-3-

{I{trifluoromethyl)sulfonyljoxy}-3,3a,4,5,7,8-hexahydropyrazolo[3,4-d)azepine-6(2H)-
carboxylate (may be prepared as described in Description 48) (355 mg, 0.64 mmol) in

30  ethyl acetate (9 ml) and methanol (3 ml) was treated with triethylamine (0.443 ml, 3.18
mmol) and then Pd(OH). / C (20% wiw, 70 mg) and the resulting mixture stirred under an
atmosphere of H; for 18.5 h. The mixture was then fittered through kieselguhr and
reduced under vacuum. Purification by Mass Directed Autopreparation afforded the title
compound (D49). MS (ES+) m/e 321 [M+H)*.

35
Description 50
1,1-Dimethylethyl 2-{1-(6-methyl-3-pyridinyl)-4-piperidinyl}-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (D50)
1,1-Dimethylethyl 2-(4-piperidinyl)-4,5,7 8-tetrahydropyrazolo[3,4-djazepine-6(2H)-

40 carboxylate (may be prepared as described in Description 49) (65 mg, 0.21 mmol), 5-
bromo-2-methylpyridine (52 mg, 0.30 mmol), palladium acetate (5 mg, 0.02 mmal), (+/-)
BINAP (25 mg, 0.04 mmol), sodium tert-butoxide (32 mg, 0.041 mmol) and dioxane (2
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25 1, 1- D net hyl et hyl

2-(4-piperidinyl)-4,5,7,8-tetrahydropyrazol o[ 3, 4-d] azepi ne- 6( 2H) -
carboxylate (D49) A m xture of 1, 1 -dinethylethyl

2- [ 1- ( pheny|webbiglodssds pi peri dinyl ] - 3-

{[(t(fluoromethyl )sul fonyl]oxy}-3, 3a, 4, PCT/EP2006/006613

5, 7, 8- hexahydr opyrazol o[ 3, 4-d] azepi ne-6(2H) - carboxylate (nay be prepared as
described in Description 48) (355 ng, 0.64 nmmol) in 30 ethyl acetate (9 m)

ggg {fﬁtegagg'( %iv eftl thix¥@8and heab& Whivhuridet ﬁFd&WaﬁHkE& dt thid tenpd. autlfug f%rfm H”TD| )
Sﬂgpgt'éﬂa? I—%VV{ gforelg %O'Q‘Fﬂeé%ﬁ?y"ﬂ?fe Z \%/fgg'tq%#“f’mlaf%t?{%{ﬁhr ough

under an

ki esel guhr eﬁﬁﬁl- (+HLBINAEA 0 ZRe8 and sedivimterbbvtpride & eqwasy afigdassand the Bixiyre
Aut opr epar atstioad af de@mdaatier heganifod an additiopaiumisl teomB¢ure Mas (hesraliowke ta3éhbl [ MrH) +.

35 Descrispt 'd'\’!@r @nﬁns]an@%tthé’ﬂ &Fulﬂéd wnth methanol and gunﬂed by SCX eluting with

2-[1-(6-nmeth i
tetrahydrop ?}Q%’?C’E té b@ﬁ%‘éﬂoﬁhﬂ fjgﬁzﬂ%;(gf' Fg(ifﬂbf"glw'ﬁf' Di net hyl et hyl
2- (4- pi peri iﬂ%rymnthsnermlhaeplr%ym Vra2en of wther pyrficatiormey. Mass firectsg
car boxyl at e Ausprejreationegftorded ths tittesnpdaed (D30)DdS ¢ESpY et 129M+HPS ng, 0. 21
nmol ), 5- brono- 2 met hyl pyridine (52 ng, 0.30 mmol), palladiumacetate (5
ng, 0.0 rrm; - BI NAP (25 ng, 0.04 mmol ), sodiumtert-butoxide (39
ng, 0.04 d| oxane -47 WD 2007/ 025596 PCT/ EP2006/ 006613 i)
wer e ni xed aM Em"é)d‘4rl§'(?é\“?‘b!'PMH&J@%JW"&M"'I@@M“&!O[344@34%8‘4&‘911r e for
14 h. Afteryl]anlenzaiﬂidel(ﬁmpl 1.5 h, nore 5-brono-2-nethylpyridine (1.5 eq),
pal | adi um acetate (0.1 eq), (+/-) BINAP (0.2 eq) and sodiumtert-butoxide
(2 gq) were added and the mxture stirred a reflux under Argon for an
additional 7 h. the m xture was cool 5 over 45 mns and was
then diluted wth nethanol and_ Er—f%@‘ CX e ng with nethanol, then
2M net hanol / NH3. Purified furthen by SPE(Sl) el ut ng W th
di chl orglrget hane: met hanol 50:1 . 1 . Further purification by Mss
Directe Aut opr epar ati on afforded the t|tIe conpound (D50). M5 (ES+) nife
412 [ M+H| +. A eolaticars INeN-tirmetiyd@3i-(5,6,7,8-tetrahydropyrazolo[3.4-dlazepin-2(4H)-
n}ai[ Byl 4- 13- emhaé (24P, 0.66Bmimo (nay ba piepariydsadeatitied id Des@padi 42)- 2(4H) -
y enzam
N, N- di et hqu'-1 - @‘@‘ME"N g'o razhs?lw’i;gz@ gﬁfnm (pBOp}O mmoIl)%;’lr)]enzam de
(24.0 g, 0.36H ?é% d’PH’a@P ahidoarfemeeigiue. PRAWM; PP fB't‘!f/dS €42) in
di chl or ciet H3HE n(tgarW)? mml)waeauéeﬂ amd fheznlxtemewwsmtlupdﬁafoomemefaturef017 mol )
and aceti c spprdkirbdtel 5OMouRN A henhiktuROwad dilLARIVIthaRBIB ARG Bhe passediddwh a
tri acegoxtyb%ew@fﬂ § effting 4R thofanoPartiin R 2 #iioR A& AR ih RfeutHns ur & vas
stirred at rae a5|c ac{mns were combmed and evaporated to afford the titte'compound (E1); MS

(ES+) m/e 357 [M+NH,]".

25
Example 2
N,N-Dimethyl-4-[6-(1-methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4 H)-

yllbenzamide (E2)
o Nz
Ot <
—N
\

30  N,N-Dimethyl-4-[6-(1-methylethyl)-5,6,7,8-tetrahydropyrazolo[3,.4-dJazepin-2(4H)-
yllbenzamide (E2) may be prepared from N,N-dimethyl-4-(5,6,7,8-
tetrahydropyrazolo[3,4-d)azepin-2{4 H)-yl)benzamide (may be prepared as described in
Description 42) (24.0 mg, 0.085 mmol) using an analogous process to that described in
Example 1 substituting 2-methylpropanal for acetone. MS (ES+) m/e 327 [M+H]*.

35
Example 3
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approximately 50 hours. The m xture was diluted wth nmethanol and passed
down a SCX cartridge eluting with nethanol and then a 2M sol uti on of
anmonia in methanol. The basic fractions were conbi ned and evaporat ed to
affordthetwﬁ ,ﬁ und(EI) VB (ES+) me 357 [ MENH3]' nglez

N, N- Di net hyl 2?% '% thylethyl)-5,6,7, 8-tet rahydropyrazBVHF@zoﬂﬁ’@f depi n- 2(
4H) - yl] benzamde (E2) N -N 30

N, N-Di met hyl - 4-[ 6-(1-nmet hyl et hyl )-5, 6, 7, 8-t et rahydr opyr azol o[ 3, 4-d] azepi n- 2(

4H) - yl ) benz red fr.o di | - 6, 7, 8-

t et rahydropyriglig:le k‘g lﬁ"gj‘%ﬁ'g ?'E "L‘EPPB!'?F‘}'B@HQI‘Q#E#EQ" é”&?epar ed as
descri bed i ndirpgihy pawﬁeié (24.0 ng, O. 085 mml) usi ng an anal ogous
process to that described in 2 nmet hyl propanal for
acetone. M5 (ES+) mle 327 [ M+H| +y-a@ﬁ 2007/ 025596

PCT/ EP2006/ 006613

4- (6-Cycl obutyl -5, 6, 7, 8- tetrahydr\opyrazol o[ 3, 4-d] azepin-2(4H)-y1) - N, N-
di met hyl benzang clbﬁ&)'I-SW? M-=tetr&h drd)iyrazoloLS 4-djazepin-2(4H)-yl)-N,N-

G ot e e %ﬂr@@%@%@w s) NN D
di met hyl benzam rep rom

t et rahydropylt%i'?BY Pigr oA ffy) BW%WR Pyyed %PQ %ﬁ"@ﬂdgb

descri bed i nUBe@'wtldle#Z)dM QZ)Q CD85enmg)) uﬂ"@%anﬁmoﬁs asicass rthalrdesoipeddn
process to t laaémpheswubﬁmungrz-mah@mpané: f@rtdyalbbmtmddegw@ (et sIgIvan]* f or

cycl obut anone M5 (ES+) We 339 [ MtH + 10 Exarrp e 4
4- (6- Cycl "—3% 7, 8- tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) - N, N-
dlmethylﬂ 4) ONNN -N

4- (6- Cycl opeﬁt(ﬁicml@emywﬁel,ammnﬁml@[ps;aﬂaaqpinémm-ﬂx-ﬂm-- yl)-N, N 15
di met hyl benz aétaylbbdzaniag (B4 prepared from N, N-di nmet hyl -4-(5, 6, 7, 8-
t et rahydropyrazol o[ 3, 4-d] azepi nﬁ(4 -yl )gen nmay be prepar ed as
described in Description 42) (2 i ng an anal ogous
process to that described in 2- met hyi propanal for
cycl opent anone. M5 (ES+) We 353 \[ M+H] +,
4-(6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2{4H)-yl}-N,N-
15  dimethylbenzamide (E4) may be prepared from N,N-dimethyl-4-(5,6,7,8-
tetrahydropyrazolof3,4-djazepin-2(4H)-yl)benzamide {may be prepared as described in
Description 42) (24.0 mg, 0.085 mmo!) using an analogous process to that described in
Example 1 substituting 2-methylpropanal for cyclopentanone. MS (ES+) m/e 353
[M+H).
20
Example 5
N-Methyl-4-[6-(2-methyipropyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4 H)-

yllbenzamide (E5)
N_] N

25 A solution of N-methyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)benzamide
{may be prepared as described in Description 25) (30.0 mg, 0.11 mmol) in
dichloromethane (3mi) was treated with 2-methylpropanal (20.0 ul, 0.22 mmol) and
acetic acid {1 drop) and stirred at room temperature. Sodium triacetoxyborohydride
(47.0 mg, 0.22 mmol) was added and the mixture was stirred at room temperature

30 overnight. The mixture was diluted with methano! and passed down a SCX cartridge
eluting with methanol and then a 2M solution of ammonia in methano!. The basic
fractions were combined and evaporated to afford the title compound (ES); MS (ES+) m/e
327 [M+NH,)".

35 Example6
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20 Example 5
N- Met hyl - 4-[ 6- (2- et hyl propyl )-5, 6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n- 2(4H)
- yl]benzam de (E5) ONIN -NH 25 A solution of
N- et hyl - 4- (ko feo7ndkséeet r ahydr opyr azol of 3, 4- d] azepi n-2(4 1.de  (may
be prepared as described in Description 25) (30.0 ng, OHbd%h%g@&%ﬁﬁh
di chl oronet hane (3nl) was treated with 2-nethyl propanal (20.0 |, 0.22 nmol)
and acetic acid (1 drop) and stirred at room tenperature. Sodi um
triacetoxy bw-nhmylucte (1Whﬁeﬂ@l) 5)6,7,8-tatrahydropyradolde3id-adeplic2(BHKt Ur e was
stirred at éﬂ éﬁﬁggéwaure 30 overnight. The m xture was diluted with

passe

nmet hanol a SCX cartrl dge eluting with nethanol and then a
2M sol utlon of armmoni a in et hant X bass agtions were conbi ned and
evaporated to afford the title cgQ " (ES+) me 327 [MHNH3]'. 35

Exanmpl e 6 -49 WO 2007/ 025596 Pcm'Epzooa/ 00661

o0 e e A ek e T B et ahyeronrarsits € a2 22°P! 1 2(4H) -
N- Met hy| $4- [yijbgrizamisteh(EB Ry be pEep@red, fiom dtmathyld-(515,T,8dettahydropyrataiaf@@i n- 2( 4H) -
5yl ] benzanmigzepii(4Rpy)RAz4HIEE ah8fbd prefared as described in Description 25) (30.0

N methy! - 4- (o @14 dibfll iﬂp%ﬂsgﬁ%g&?s%gée%a | FARRb A EEhpl o BESAae (my
gﬁargggﬁgeg?&e@@gpfoaaﬂﬂé?rafegoeﬁ YSdESH ke g@ glasubst.tut, ng &W istng an

2- met hyl propanal for acetone. Ms (ESt) me 313 [ MtH| +. 10 Exanple 7
4- (6- Cyqlpobtyampte ¥, 7, 8-t et rahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl) - N

(8 Oyl ohore u}%é? “ayog?yaazzgvoﬁ-ﬁﬂezgrianim%) J1)- N et hyl be

nzam de 157 '?)’ 'é‘eﬂ aredfrom

N- et hyl - 4- (5, 6, 7, 8- tetrahydrop az [3 -2(4H) yl ) benzam de (may
be prepared as described in Desc) (3 , 0.11 nmmol ) using an
anal ogous process to that descr bed 5 SubStItUtI ng 2-

met hyl propanal for cycl obut anon VS (ES+) n1 e 325 [ MtH]
4-(6-Cyclobutyl-5,6,7 8-tetrahydropyrazolo[3 4-dlazepin-2(4H)-yl)- N-methylbenzamide

15  (E7) may be prepared from N-methyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-
yllbenzamide (may be prepared as described in Description 25) (30.0 mg, 0.11 mmol)
using an analogous process to that described in Example 5 substituting 2-
methylpropanal for cyclobutanone. MS (ES+) m/e 325 [M+H]*.

20 Example 8
4-{6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2{4H)-yl}-N-
methylbenzamide (E8)

SO0

4-(6-Cyclopentyl-5,6,7 8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl)-N-methylbenzamide

25 (E8) may be prepared from N-methyl-4-(5,8,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-
yl}benzamide (may be prepared as described in Description 25) (30.0 mg, 0.11 mmol)
using an analogous process to that described in Example 5 substituting 2-
methylpropanal for cyclopentanone, MS (ES+) m/e 339 [M+H]T.

30 Example9

3-{4-[6-(1-Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yllphenyl}-
1,3-oxazolidin-2-one (E9)

O
O
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20 Exanmple 8

4- (6-Cycl opentyl -5,6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) - N-

met hyl benzami de (E8) NNi -N H 4-(6-Cycl opentyl -5, 6, 7,

8-tetrahydro azol o] 3, 4-d] azepi n-2(4H) -yl ) - N-met hyl benzam de 25 (E8) may
be prepared W‘iﬁﬂ {R¥hyl - 4- (5, 6, 7, 8-t et r ahydr opyr azol o] SPGTEPHIEHEHI2(4H)

yl ) benzam de (nay be prepared as described in Description 25) (30.0 ng, 0.11
nmol ) using an anal ogous process to that described in Exanple 5

SupSt L LUt G odlioh BY SR RED Bhret Ry ohia B G i B SipHenf §,5739 [MHH +
3-{ 4-[ 6- ( 1- MeoxasalidinRyane-(85.0 Mg, 8-Q8anmah {mahs prapaed s daseribed épPescoptind) 24)| | phe
%IT } E P%’ogés % azgiﬂd-bmeﬂﬁa €3rhiias featell with beetohé (265.0uh 0. 340nR40() 4hd abéikGeid

a 'eH Gt R erature. Sodium triacetoxyborghydride (72.0 mg, 0.34
s T et
Descri pti on ap dilytad wite methapaandnesse n BEXcaaadasceiwingiwithosetbanrol pod . 0|
0.34 mmol ) amsknarcZ¥ isclution 6f dnrimehi® mmeéthanait The Babicfractionnwerenpatbiiediagd Sodi um
Lr i acet oxyborQhysliibalfy 4iehy thellle AmdAndRESTIS (B85 nadigRApf+t he mi xtur e

t hen overn g'f'ut. he n(ixt re

stirred for 3 hours an was di'luted with
nmet hanol and passed down a SCX cartridge eluting with methanol and then a
2M sol ut il@n &xamploM a i n net hanol . The basic fractions were conbi ned and

g(/apolr at ig t d-Méthgr3H{4-[63(1tmbihgletiy1P5,6/T08-teidhy divby(azolo[ 3,8l azepin-Ridh] +. 10
anmpl e Lt L
1- Met hyl - 3{ 4_y[]gl_1?n1y_l}n%t| wag?lhd;mnes(%% 8-t etrahydropyrazol of 3, 4-d] azepi n-2(4H

)- yl]phenyl}-2-imdazolidi none ,E‘,(lO) Q. | NN so} ution of
1-nmet hyl -3-[4-(5, 6,7, 8-tetrahyd pwﬁ', Zlfl d] anﬁ- 2(4H) -yl ) phenyl ] - 2-
15 i m dazol i di none (nmay be prepa as=desck¥ I n scription 29) (44.0
ng, 0.14 mol i.n djchiaor (3 was treat with tone (419l ,
0 56 ol ) ekl o Finety -G g5 Sy o8B Eettnin- BB 2 s uim
t ri acet oXdyborpikgzalijinenyg Geayenrepared as desesbgd indesgiption 28h#4t0ag.f- k4 mme!)
st ijr r eg. for & dﬂ@mmmagnh l(p?nl) ggrg;tggtgm%ﬁwm (st bse mrﬂgy ?mdaab&;g §ae e one
and sodi um t iy, ‘a’ﬁ@éths E % efatlife So tﬂé&&é@ﬁfﬁﬁg E 54 28t
met hanol and ed a rtridge elutin t'h tgéo? Ad then a 2M
Sol ution of gﬁ%@%ﬁw e e Jpe iU, SUTEIIPC3 RoUSE fnd fnen pupraig b ABNER
evapor at ed t gortigh pbacstanesandsofiumdgagaienytororydnide afged. Bhe) mixuge wasi difuted] +.
20  with methanol and passed down a SCX cartridge eluting with methanol and then a 2M
solution of ammonia in methanol. The basic fractions were combined and evaporated to
afford the title compound (E10); MS (ES+) m/e 354 [M+H]*.

Example 11
25  1-Methyl-3-{4-[6-(2-methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-d)azepin-2(4H)-
vi)phenyl}-2-imidazolidinone {(E11)

0
A N
N
’\/N—@-N = _>_
1-Methyl-3-{4-{6-(2-methylpropyl}-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-
yllphenyl}-2-imidazolidinone (E11) may be prepared from 1-methyi-3-[4-(5,6,7,8-
30 tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)phenyl]-2-imidazolidinone {may be prepared as
described in Description 29) (44.0 mg, 0.14 mmol) using an analogous process to that

described in Example 10 substituting acetone for 2-methylpropanal. MS (ES+) m/e 368
[M+H]*.

35 Example 12
1-[5-(6-Cyclobutyi-5,6,7,8-tetrahydropyrazolo[3,4-dJazepin-2(4H)-yl)-2-pyridinyl]-2-
pyrrolidinone (E12)
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Exanple 11 25 1-Methyl -3-{4-[6-(2-nethyl propyl)-5,6,7,8

t et rahydr opyrazol o[ 3, 4-d] azepi n-2(4H) - yl ] phenyl }-2-i m dazol i di none (EIl) O
NN/ N/ 1- I\/Ethyl 3-{4-[6-(2-nethyl propyl)-5,6,7,

8-tetrahydr , 4-d] azepi n- 2(4H) - yI]phenyI} 2-1 e (Bl 1)
may be prepmdﬁ?rom 1-nmethyl -3-[4-(5,6,7,8 30 mp@ﬁ;%dg%&?{}

t et rahydr opyrazol o[ 3, 4-d] azepi n- 2(4H) -yl )phenyl ]-2-imdazol i di none (may be
prepared as described in Description 29) (44.0 ng, 0.14 mmol) using an
anal ogous process to that descrdbed in Exanple 10 substituting acetone for
2-met hyl propanal . M5 (ES+) nl 68 N H| N Ex le 12

1-[5-(6-Cycl obutyl -5,6,7,8 N\ﬁ:N—@

t et rahydr opyrazol o[ 3, 4-dj azepi n- 2(4 2- i di nyl]-2- pyrrolidinone
(E12) -51 V\%gtggglAOZSS% PCTI EP2006/ 006613 ON NN, N-O Mthod A To a
sol ution of

1-[5-(5,6,7 Té’%%‘l"ﬂ‘ﬁ’ﬁf&?é@&? 33&‘8?%“%‘“%?1%?28&9[%4'3]@5?5'“9‘BH)ZV')'&?PSf’Hl’WW] 2-
pyrrolidi norpafrrplmnbémpv B Rrepgresisasateseiibeddn Depcription: 1 9)d{ 2.8mg 10 P4mmel) dny,

0. 04mmol ¥ i ndichlorethethbey (O} Sraineei@ atid mpgmﬁslaade@bytldb%taifom%e opas added

C7°, 0 nensd ) i Ay ):durguaﬁs%m%]dt T i (0 St
Sdded ang od ﬂ#?%b%wﬂ%éf? g, G Soviipely way: g@nﬂﬁa g st 'a&%nanwgsfom“? v

with met handlouanﬁqpptl:ﬂoedmmr&awwlum\mth mgtbang gnd epplied 4o d-SEIXcaslridgyy) and
washed wi t h (yeiidrasumd-diae, sgraad Pasiedvith meBandl folblvé® bp aTEIRuAY sfevhanol . The

basi ¢ frget 'aﬁﬁ}ﬁor’(@h‘é r&RHP'rﬂfﬂ?su?%é&% hgb &ﬂﬁﬁuré G Seher
¢ TP %pffvooraﬁﬂfcar@ (AW § MRS O M RTTRNS N PRSI v o 952

di chl orone
[ Mrrlgl] +. NEtdmdprgnqtba@e €03%) tomffoest the title compound (E12). MS (ES+) m/e 352 [M+H]*.
1-[5-(5,6,7 methealaahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) - 2- pyr| dinyl]-2- 15

pyrrolidino ¢ d@? Oong,
0. 04mml ) nl%é%f tlo'HG‘of «ﬁ@é %lgﬁ cﬁﬂé&% AL é@ﬁ Ag E@ nd(ré&’zdded
cycl obut a?norPé("E’ IHHE, mab %’Fﬁ%‘ ‘?.ﬂs S%’lﬁ’ PP £-9mG %’5‘8\0 Mydri de
(13. Oy, O. mhlmamethm(Zmlbmﬂ aqehgaﬂd 12 moeswms @He@ﬂmmr@ne (5881l oom
t enper at ur e ¢.@8mrholf) dbllowed ibly lsb&dmwné&étoxvmrbwmbe m;brﬁ@,soscminrdaym Taeog SCX
cartridge, %éﬂlﬁr@gm‘!&u}é‘w&?WLb%Q rc?on?MnﬁQr g%‘? %ﬂfh‘ sol ution.
The basic fractl re c I ne Qeﬁy)ggﬂ_g an ur| |em§ﬁ | unm
chr omat ograﬂﬂ?f 9, en Bastﬁﬁ Hown g; n Qﬁlleé‘r‘ﬂ?ﬁr‘ﬁ'
20 ammonia in methanol solution. The basic fraction were combmed evaporated and
purified by column chromatography eluting with a mixture of 2M ammonia in methanol
and dichloromethane (0-3%) to afford the product (E12); MS (ES+) m/e 352 [M+H]™.
Method C
To a solution of 1-[5-(5,6,7 8-tetrahydropyrazolof3,4-dlazepin-2(4H)-yl)-2-pyridinyl]-2-
25 pyrrolidinone (may be prepared as described in Description 19) (11mg, 0.04mmol) in
dichloromethane (3ml) was added cyciobutanone (6ul, 0.08mmol) followed by acetic acid
(2 drops) and sodium triacetoxyborohydride (17mg, 0.08mmol). The mixture was stirred
at room temperature for 2 hours, then it was diluted with methanol and purified by SCX
cartridge to afford the title compound (E12). MS (ES+) m/e 352 [M+H)*.

30

Example 13

1-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dJazepin-2(4H)-yl)phenyl]-2-

pyrrolidinone (E13)

O
Nz
A0

35

Method A

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d}azepin-2(4H)-yi)phenyl}-2-

pyrralidinone {(may be prepared as described in Description 22) (10.0mg, 0.03mmol} in
-52-



and di chl oronet hane (0-3% to afford the product (E12); M5 (ESt) me 352
[ MMH +. Method C To a sol ution of
1-[5-(5,6,7,8-tetrahydropyrazol of 3, 4-d] azepi n-2(4H) -yl ) - 2-pyridinyl]-2- 25
pyrrolidi none (rra%g be prepared as described in Description 19) (11 ng,
0. 04rmmol ) i nWARWEHI28%6 et hane (3ml) was added cycl obut anoPET/EBH6/006618 o] )
fol | owed by acetic acid (2 drops) and sodiumtriacet oxyborohydride (17ny,
0.08mmol ). The mixture was stirred at roomtenperature for 2 hours, then it
was diluted with nethanol and purified bg/ SCX cartrldPe to afford the title
conpound ( E18ichiofmegteane)(2m))and asetioadd (2 drans) was added eyglobutanone (4.0ul,
1-[ 4- (6- Cycl odFmpmol)5, T&g?eﬁﬂttngtmmﬂu;ejwamgibmdItm$t!3,atl:o:b]mleameratme4¢ﬂ)10yhi)\§1henyI ]-
i [QVEEO'G' gl @gaagﬁtﬁa&e}o or% dvak fred A%Tmo@mﬁa b whd %n%fded and stirrin
|

pyrrolidi nontgo tweg%qﬁv d'egét%aé'g '%bz\g% &Hé&w&”}( tbgvgb?gé%’ TS t(lfrg
0. 03nmml ) 3 p@gmeum)@gmh%wm@e @PE‘HPW@&!H@‘U(?m)
and aceti c aof@l\/l(aﬁmmbmmm)ethmel Tiskeabicfyactiodewera combindd (dvaporatddsamapiu)ifiedThe
rsgzl“ $n' t”? ;”CMrlH'e?b oﬁbﬂo@?&#ﬁ y bR siiéa, feru%h MR@rﬁlﬂUiéE‘df@MJérﬁmB% ﬁﬂxetﬁaﬂiﬂrr ng

iu [ | irri
continued fo 'cﬁfé’ﬁ%‘? ﬁtﬁa%ﬂé 3@6&%?&%@% %F;Lﬁp 3%3&%%%%%? ﬂﬂﬁ ﬁ] and
applied to aMethedBcartridge (Varian bond- eI ute, 5g) and washed W|th
met hanol 100! Mowesblutign af TH45LE, 'e&tetfahaﬂﬂopyramlo[ammamm(4HFVI¢pHaa$!] -2- fractions
ver e combi negymSIuHBAE thafeidoBrdh iak dBSkrinbd I DRTrife Rm@insi | i ca,

eluting with re o mmnla t anol Iororre (0 3%
to afford thg cp{g‘{cf(r%etf %Wﬁ&" f%ca Q@’ WhY 8dq>’?‘§1°y @E fone (!L\]/g(?J B 10 To
a sol uti on off-16mmol), followed by sodium tnacetoxy orohydride (34. Omg. 0. 16mmo|) after

1-[4- (5, 6, 7, Gpprekimatehyit®pirusso | ok Iniktucy wasegliowe@ (o4t ayloppitempedatute for 30

gyrlrl(r)rlri) f")l@on%ir(dl@s}’?@&egfﬁﬁﬁér%rtféﬁ o‘i'@%(?u%@né (253 Y d?ﬁrh&i‘a odidre- 0Ny,

cet | was added
cycl obut anonér i‘?"ﬂf"&”@"@%@ﬁ&@ 18“%%3'5 gcéeéﬁl PW"&%E? bor ohydri de
(34.0ng, 0. 1&mRsratuegifpel0 migyinsd Fﬁp@wiﬁﬂwmﬂd«é@m meteangl g PasskdsIown| owed
to stir at racdySEopatridye autingwitBindtbanul theh @a2hMbahnioaiadn Mgthanel sghdioh. The of

cycl obut anon%aé.é&a&ion “%fel&smmhéd Aflevipdia to affbraGRd predha (elrmdmsgeSé%;eong,

0. 16mm| 81 . After stirring at room tenperature for 30 mnutes the
reaction \%as 5 o ed with methanol and passed down a 2g SCX cartridge,
eluting wt hMathethGol then a 2M ammonia in nethanol solution. The basic

fraction wer & roiahis ofeld[4s(66, 8-tedahpdropyraznial3, # afatepine (o )pbenyllEX3) ; MS ( ESH)
Ve 20 351 [ Miwrbiislinone (may be prepared as described in Description 22) (65 mg, 0.22 mmal} in
dichloromethane (4 ml) was treated with cyclobutanone (0.033 ml, 0.44 mmol) followed
25 by sodium triacetoxyborohydride (93 mg, 0.44 mmol). The resulting mixture was then
stirred under Argon for 14.25 hours. The mixture was then diluted with methanol (5 mi)
and purified by SCX eluting with methanol and then ammonia / methanol (2M). The
appropriate fractions were combined, reduced and triturated with diethyl ether to afford

the product {(E13).
30
Exampie 14
1-{4-[6-(1-Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl]phenyl}-2-
pyrrolidinone (E14)
0O
N
Ve
d” <:> "\Ij“ <
—
35

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-dJazepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (45mg, 0.15mmol) in
dichioromethane (3ml) was added acetone (17mg, 0.30mmol) and acetic acid (2 drops).
The resulting mixture was stirred at room temperature, under argon, for 20 minutes.
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Method C A m xture of

1-[4-(5,6,7, 8-tetrahydropyrazol o[ 3, 4-dj azepi n-2(4H) -yl ) phenyl ] - 2-
pyrrolidinone (may be prepared as described in Description 22) (65 ng, 0.22
mmol) in divwbbaromssdane (4 M) was treated with cycl obuicEnaRsofss?3 M,
0.44 mml ) followed 25 by sodiumtriacet oxyborohydride (93 ng, 0.44 mol).
The resulting m xture was then stirred under Argon for 14.25 hours. The

m xture was then diluted with methanol (5 m) and purified by SCX el uting
wi th et han@odiund triabetoxybioranytade (64mighaB0imoB Mas adibed acpptirany cantisuddfact i ons

wer e conbi neg pqyed “ﬁﬁﬁlh?ﬂﬁ’eqt bt 4¢8iHeAd 7 [3thRbINWhs UK, ah@ aftdr PifneriZoe

DO { T VhHER TS 280 ! sodlumdtoceinabespkyPio 4ms. 93l ves Bt 1| phe

nyl }-2- pyr rasdisdiring isentinaed for@ heursy The résyitiag crusie gnisture wasgiluted with mothanol”
1-[4- (5, 6, 7,dhdttedr prifidd bpBCXZ elutifiBwith thethaepli and 2AekHyitty 20 phengriid/ nibthanol.
pyrrolidi nonﬁue(t{mé fﬂ%%ncn{sev&lﬁéééz%eéﬁﬁ&&bl@éﬁ gfbof-ﬁéﬂd LONCARIE prthiP

!

0. 1smml) i K T S e

acetic aci d V& Hﬁ"&‘ﬁg W@?ﬁgr
t enper at ur e, commgEnd 1o nMSHES+bw/adIME]". - 53 WO 2007/ 025596

PCT/ EP2006/ 006613 Sodi um tri acet oxybor ohydri de (64ng, 0.30mvl) was added
and stirring continued for 22 hours. A further 2eq. of acetone (17ny,

0. 30mol aRledS and after a further 20 ninutes a further 2eq. of

sodi um t r i aci({lcMythyletingip2{413-etngl-1,2)4-0Radiazq)-Sapliphedyl}2,4,587,8&t i rring

conti nued f Ofexaniidreb mg; aqgﬂetppi,{w(gqg de m xture was diluted with methanol

5 and then purlfled SCX, eluting wth nethanol-and then with 2M amoni a/
met lanol . The basic fractlrgnﬁ wer € bi nefN sol\vent ,evaporated in
vacuo. Crude product was tyjit ypate€ -t heyr, fil Ner¢gd then triturated
wth ethyl acetate to affort [ co 4)9L</5(ES+) me 339

[ MPFH] ' . 10 Exanple 15
6- (1-Methyl ethyl)-2-[4-(3-nethyl -1, 2, 4- oxadi azol - 5-yl ) phenyl ]-2,4,5,6, 7, 8-

hexahydr pyr‘?&%&@ﬁn%m"b'f%l ’f aﬁo/égrl h ﬁyj\gg,gé- MNgl5 To a solution
ﬁfexghglgrlgpyr ggg%sp't“ ")’)X%s rreg gHé adggcr@é’;é’f BRTPHIN Bscr i ption

35) (31m 10mmo in dichloromethane (4m| was added acetone (24mg, 0.42mmol) and
acetic acid (3 drops). The resuiting mixture was stirred at room temperature, under
argon, for 20minutes. Sodium friacetoxyborohydride (89mg, 0.42mmol) was added and

20  stirring continued overnight. The resulting crude mixture was diluted with methanol and
then purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The
basic fractions were combined and solvent evaporated in vacuo. Crude product was
purified further by column chromatography on silica gel, eluting with a mixture of 2M
ammonia in methanol/ dichioromethane (0-1%). Resulting crude product was purified

25  further by column chromatography on silica gel, eluting with a mixture of 2M ammonia in

. methanol/ dichloromethane (0-1%) to afford the tittle compound (E15). MS (ES+) m/e
338 [M+H]".

Example 16
30  4-[6-(2-Methylpropyl)-5,6,7,8-tetrahydropyrazolo{3,4-dlazepin-2{4H)-yl]lbenzamide

(E16)
- J/\j '
N N
—

2

To a solution of 4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)benzamide {may be
35 prepared as described in Description 37) (31mg, 0.12mmol) in dichloromethane (3m})

.54 .



(31ng, O.lommol) in dichloronmethane (4nl) was added acetone (24ng, 0.42mol)
and acetic acid (3 drops). The resulting m xture was stirred at room
tenperature, under argon, for 20m nutes. Sodiumtriacet oxyborohydri de
(89ny, 0.42 300 sqdded and 20 stirring continued over n| ht. The
resulting crude m xture was diluted with nethanol and th@ﬁ O30y scx,
eluting with nethanol and then with 2M ammoni a/ net hanol. The basic

fracti ons were conbi ned and sol vent evaporated in vacuo. Crude product vvas

purified fur I r
m xt ure of ZMLE adBé’d E%é@bﬁ{%ﬁ@%ﬁgdéa %m%g {jﬁ!:&% gi(flz%?pg}t? sul ng crude
product was Mﬁpﬁ‘éﬁf syireq @t foRRY tepperatre,1pd EW'B% FAC eomYMca gel ,

el uting wit h tracetoxyharehydfide (@1 mgn.2¢amol) wasetddedh ahd Swnwtaiﬂlom fonR boyrs- 1% to
afford the tlmb%sm QUM rhikiliFd wad\BHutddSwilh Mthandt aRd iHdhlurified24ASDX caldtfhg30

4-16-(2 by i i S SENGRBPVGRER O G PABERToAT) V1 | Derzs

mde (E1l )

4-(5,6,7, 8- té’f’i"1 168 283 ?'é%ﬁ&?@r%em"a‘%ﬁ?waf@ﬂbhe&'ﬂﬁ BURPAAAIE 1 PhddS Fe5+)35
prepared as d@’S@ﬁ3ﬂéﬂ'|]I n Description 37) (31ng, 0.12mmol) in dichl or omet hane
(3mM) -54 WO 20071025596 PCTI EP2006/ 006613 was added 2- net hyl propanal
(17ng, 0.24mp@l, gracetic acid (2drops). The resulting mXxture was

i ;Eif'oii?br Adlh ﬂ% gy ! BSraRis Pl apnct sV IR EamI e 1 or

2 hours. ThéE‘l'@suItl ng crude mixture was diluted with nmethanol and then
purified by SCX, eluting 5 \@'th hanol gnd e, W th 2M ammoni a/
met hanol . The basic fracti ons\wer g —ahd sol\went/ evaporated i n vacuo
to affordthetitle corrpound ‘ '%“['gl—l]'. Exanpl e 17 10

| &zepi n-2(414) -yl ] benza

mde (E17) ON~ N~ HZN To a solution of
4-(5,6,7,8-tetrahydropyrazol o[ 3, 4-dj azepi n-2(4H) -yl ) benzam de (may be 15
prepared as descsalllied of ﬂ-(m.ic&ﬁeptahscdmuyﬁ@zobm-&-dyze;ﬂn-.?e#mfyl)perizamide (may be
gi chl ;Jr °¥ﬁt h R atet de) desvitfedas e scriphi eﬁ gnqa(riag‘rmzrﬁ}n&ilmmémramdthaﬁetarm) acid (2
rops e argon
for Io20 m nut @%B%AIM r |qg':§?ox or 0 Eﬁﬁg%éﬂ:g% Q%Po%gpefﬁ Hé%'?t'n &gﬁ%edgand
stirring contasslded hoamamperatifes Unds e SO added and
stirring conttiaratedylrehydritee (Slewgk 8. 2dmmeitwasresided and slixengenidiouediigr 2 heursr ude
m xture was puUilher®dqbof adelsne das tidel avd diirfgtcantimled e the ieekend. Methanot
20  was added and the crude mixture was purified by SCX, eluting with methanol and then

with 2M ammonia/ methanol. The basic fractions were combined and solvent

evaporated in vacuo. The crude product was triturated with ether and filtered to afford

the title compound (E17). MS (ES+) m/e 299 [M+H]".

25 Example 18
1-[4-(6-Ethyl-5,6,7,8-tetrahydropyrazolo(3,4-d]azepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (E18)

OO

30  To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo|3,4-dJazepin-2{4H)-yl)phenyi]-2-
pyrrolidinone {may be prepared as described in Description 22) (S0mg, C.17mmot) in
ethanol (5ml) was added potassium carbonate (70mg, 0.51mmol) and iodocethane
(53mg, 0.34mmol). The resulting mixture was heated at reflux, under argon, for 18
hours. A further 3eq. of potassium carbonate in ethanol (2ml) was added, and stirring

35 continued over the weekend. Reaction was removed from heat and ethanol (~20mi) was
added. Reaction was purified by SCX, eluting with methano! and then with 2M

-h5.



wi th 2M amoni a/ nethanol. The basic fractions were conbi ned and sol vent
evaporated in vacuo. The crude product was triturated with ether and
filtered to afford the title conpound (E17). M5 (ES+) me 299 [MtH'. 25
Exanpl e 18 wo 2007/02559% PCT/EP2006/006613
1-[4-(6-Ethyl-5,6,7, 8-tetrahydropyrazol o] 3, 4-d] azepi n-2(414) -yl ) phenyl ] - 2-
pyrrolidinone (E18 O iN 30 To a solution of
1-[4-(5,6,7,8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) phenyl ] -2

pyrrol i di noremrhoreiy/ rethpne pahe basis fraeivos wbeccombiraesandi sotvenev2pgralenng,

0. 17mml) i Nyachs. hﬂﬁ@}esﬁlﬁ EmH@frd%@gﬁ&’a SRS fubtAe s MR EnrbriBiE§rapHy ed Mol )

diod h
R i
et hanol (ZM‘)tG\HQE‘PSEFd’e@ménMSs(EW}'P (83284Mebht i nued over the weekend.
Reaction Swas renoved from heat and ethanol (-20nml) was added. Reaction was

purified by Bafwpiglgting with nethanol and then with 2M-55 WO 2007/ 025596

T ’VEﬁf°2€’apﬁfﬁﬁ@vme@@he%&ﬂ%&%gei FyBtpl hablefs KaniEaasior?) ned and
further byc!d '.o‘ 5|I|ca gel eluting with a m xture of
nmet hanol in dICh| ororrethane ' 00: 1 10 1) to afford the title conpound
(E18). M5 (ES+) mie 325 [ MtHY' .
1-{4-[6-(Cycl opropyl net hyll) -
yl ] phenyl ) -2-pyrrol | di nong :
1-[ 4I(5d6 7, S-Eet raBydropyrazgl o[ d d] aéegl n- (2 . henglzg - (255
pyrrolidinone (nmay be prepared as described in scrip n ny,
0.1Qmmol ) in dichl oronmethane (5m) was added cycl opropyl acet al dehyde (26ny,
0. 30"rrrmlg0 and acetic acid (3 drops). The resulting m xture was stirred at
room t enper ata? eoluionat-[455 &g tetrahydropdazelafdi¢ elazeSiocd(¢ht-ylphenyl)}-2-
a g [ ﬁcet oxyb%mwm?qda@%gpqr%&@?;ngmﬂasésmwg%aﬁctg) @Bhfgroﬁgrﬁ@l)ﬁnd n?ﬁd for
our s HaRg (5ihb s Bldd EiRiopRByEbdEt A;Fﬁﬁmﬂ | en
urified b & ﬁ ni a thanol.
‘Fl)'he basi c 1¥r i fd rr° s)colr\eéﬁlgtﬂ’gdﬂ'dmé%‘f"% ur\'?a T Crude
product las argen. tf@rr?é)tramutﬁﬁ ﬁowwe@é@wh@r@h!cbldaﬁmgj O:3enmel) was e@ﬁepcmdd
(E19). M5 ( Eshitingnoatidliel 3018 Hour. The résuitingl ctudénixture was dituted with methanol

1-{ |4 [ g (2- Mtd e mp @ik by Bck, Giufing Rith AlREnBRAHAARA Ritd 2RSSR MetRab) - Y1 } ph
enyl)- The basic fractions were collected and solvent evaporated in vacuo. Crude product was
triturated with ethyl acetate to afford the title compound (E19). MS (ES+) m/e 351
20 [M+H]".

| o[ 3, 4-d] azepi n- 2(4M
sol uti on of

Example 20
1-{4-[6-(2-Methylpropyl})-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H}-yl]phenyl}-2-

( pyrrolidinone (E20)
. 0O
N
Ve s
dﬁ” <:> ”\ﬂ“
— \

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (55mg, 0.10mmol) in
dichloromethane (Sml) was added 2-methylpropanal (27mg, 0.30mmol} and acetic acid
30 (3 drops). The resulting mixture was stirred at room temperature, under argon, for 20
minutes. Sodium triacetoxyborohydride (64mg, 0.30mmol} was added and stirring
continued for 18 hours. The resulting crude mixture was diluted with methanol and then
purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The basic

25
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pyrrolidinone (E20) N -0 NN CIN 25 To a solution of

1-[4-(5,6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) phenyl ] - 2-
pyrrolidinone (may be prepared as described in Description 22) (55nyg,
0.10mol ) in_ di romet hane (5m ) was added 2-net hyl propanal (27

0. 30mmol ) an&’oazég‘pqg cid 30 (3 drops). The resulting mxf ’\ﬂfgﬁé gﬁ?rred at
roomtenperature, under argon, for 20 mnutes. Sodiumtriacetoxyborohydride
(64ny, 0.30mmol) was added and stirring continued for 18 hours. The

resulting cr XL Lr £ SCX,
el uting wit hlf'rggt[oﬁ]gv}gr gor%?%ad“d% Fg i%){agorg?etdr}ﬁ?%uo{ E%eué%‘&%%& a's Illtﬁgt 5 WO
2007/ 025596 Wi ebaRsiae insafioed theytile CPBRRUNREIERD): Mb (vt A @sd BYtidn:
evaporated in vacuo. Crude product was triturated wth ethyl acetate to
afford the title rr'oound(EZO) M5 (ES+) mle 353 [ MFH]' Exanple 21 5
2-[ 4- (3- Met @R 4L oy adi azol - 5-yI ) phenyl ] - 6- ( 2- met hyl propyl -2,4,5,6,7, 8-
hexahydroﬁyr@déﬂmthvld}ﬂaé_-opaqhaquf_sz!ﬂ)Pm]'lﬁ-(z-mﬂhNPMPWbZ,&% 8tion of
2- [ 4- ( 3- et hynexdhylirdpyrizslopbazeping pEENy! 1-2,4,5,6,7,8 10
hexahydr opyrazol of 3, 4-d] azepi ne (nay be prepared as de cribed in Description
35) (31ng, 0.10mmi) in di clﬁoro : added_2- net hyl pr opanal
(30nmy, 0.42mmol) and acetNE acid A The resul tAng m xture was
stirred at room tenperatutle, Zind 20 nut es. Sodi um
triacet oxyborohydride (8 NO 42mmot’) was ad and stirring continued
overnight. The resulting crude mxture was 15 diluted with net hanol and then
purified by SCX, eluting with nmethanol and then with 2M anmmoni a/ mnet hanol .
The basic frd6ta Shionet E4Srpethdd  afwxadazpkhtahatytr428.7& vacuo. Crude
product v@s erahytegyrhzolbB@-d]bzepte (umy be prrepaed doayr desbiybearin Siekeriptioy 85)
el uting with g %t 4ehiindtin 4 @mm& 33a8bd DindhitbparRidiRne (O- 199
to afford t(4n§mgle coar}B@culih mg?% )ﬁur %gaﬁf}r ré& anple 22
1-[ 4- (6- q/c| gand ?é‘i Jp Ly ?E‘ 8] el a1 rp vl)
phenyl | - 2- pﬁmmrqatgqqqu@r@m) o um rlacetoxyborohydrlde (89mg;

0.42mmol) was added and stirring contmued overnight. The resuiting crude mixture was

15 diluted with methanol and then purified by SCX, eluting with methanol and then with 2M
ammonia/ methanol. The basic fractions were combined and solvent evaporated in
vacuo. Crude product was purified further by column chromatography on silica gel,
eluting with a mixture of 2M ammonia in methanol in dichloromethane (0-1%) to afford
the title compound (E21). MS (ES+) m/e 352 [M+H]".

20
Example 22
1-{4-{6-Cyclohexyl-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (E22)
O
N
7 S
é{y\j\}@
s
25

To a solution of 1-[4-(5,6,7 ,8-tetrahydropyrazolo[3,4-d]Jazepin-2(4H)-vi)phenyl}-2-
pyrrolidinone (may be prepared as described in Description 22) (45mg, 0.15mmol) in
dichloromethane (3ml}) was added cyclohexanone (29mg, 0.30mmol) and acetic acid (2
drops). The resulting mixture was stirred at room temperature, under argon, for 20

30  minutes. Sodium triacetoxyborohydride (64mg, 0.30mmol) was added and stirring
continued for 22 hours. A further 2eq. of cyclohexanone (29mg, 0.30mmol) was added,
and after a further 20 minutes a further 2eq. of sodium triacetoxyborohydride (64mg,
0.30mmol) was added and stirring continued for 3 hours. The resulting crude mixture
was diluted with methanol and then purified by SCX, eluting with methanol and then with
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25 To a solution of

1-[4-(5,6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) phenyl ] - 2-
pyrrolidinone (may be prepared as described in Description 22) (45nyg,

0. 15mmol ) i Ryo 4esisRsL et hane (3nml) was added cycl ohexangpg: dlgm%ﬁgs 30mmol )
and acetic acid (2 drops). The resulting mxture was stirre room
tenperature, under argon, for 20 30 m nutes. Sodiumtriacetoxyborohydride
(64ny, 0.30mmol) was added and stirring continued for 22 hours. A further

it o8 8 T U o B B oM ) s
added and stﬁcf’?rfa ﬁ%ﬁttﬁ%ﬂid%@ugd ﬁ%@ ﬂé‘éf(%% ?@Z%{’Hjﬁb rzgé m xture was
diluted with nmethanol and then purified by SCX, eluting with nmethanol and

then with - SE \%\é% 7/ 025596 PCT/ EP2006/ 006613 2M ammoni a/ net hanol . The
basic fracti oy i ned and sol vent evaporat ed in vacuo to afford the

title conspou‘ffl‘()6 FE’QP‘*“‘MBS'@F_TSFFth rppyrazgiqlp.4 dlB&P{';‘b'P@ yl)benzamide (E23)

4- (6- Cycl opent yl - s [ ] azepi n-2(4H) -yl ) benzam de
(E23) O|NNHZN Toaso /

4- (5,6, 7, 8-tetrahydropyrazol 0] 3, { am de (may be
prepared as described in BgdcriptTo ) i n di chl or onet hane

(3m) 10 was added cycl opent anone (20ng, O. 24mm|) and acetic acid (2
drops). The resulting mxture was stirred at roomtegg)erature under argon,

for 20 mi nut E&a sggtionehd-i5:8, 8detabydiopyaseleld dedlezeping2(4D)-Fhhensanidadmariled and
stirring conﬁrepated afsﬁésé‘lbb@u'rlescnﬁtld‘nmt) mmeqzmolpwtmmanmsms added

or e 1RSSR A oo G T L AR
ammnl al ‘E‘B"?‘PB? wagR ‘HE ."80'?'#%{8?‘?' ge Hﬂqeéa&ﬂ?b 'fr] evapor at ed
in vacuo to Wipeeiexybpiehydridel (81maha4mmol) Eas?ddmr(d@mngmoetlm@g f?n\zmqurs

Exanpl e 24 A further 8eq. of cyclopentanone was added and stirring continued over the weekend.

1-[4- (6- Cycl Qe@Bhiilwas dddd Snd fleAbETh é@é@b&{féd‘ﬁy%]c@@%lihuﬂg #ltA etnghdiphenyl |

-2- 20 rolidinon ?1%
4S5 b 7, ber éﬁzﬂ%ma%ﬁ Sl 7S b fa 1 410 B g sohen
pyrrol i di noné"aﬁ-"ﬁ@}e‘bé vaspiaradiaradse tilsseqmnsund (F2 ) 8 325 My,
0. 15mmol ) in 25 dichl oronethane (3m) was added cycl opent anone (26ng,
0. 30mmol ) angxf}ﬁ Blzq acid (2 drops). The resulting m xture was stirred at

roomtenpera der m nu odi 0 rohydri de
(64my, O, 30n$$4f6 GUUSBEELART p-leianyrog RIS Rl SRR
resul ti néf creyeolifinens €2fbs diluted with nethanol and then purified by SCX
eluting with nethanol and thegn wth 2M amoni a/ net hanol. The basic 30
fractions were conbi ned and/sol ve vapON Irmyvacuo. Crude product was
triturated N

—

To a solution of 1-{4-(5,6,7,8-tetrahydropyrazoio[3,4-d]Jazepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (45mg, 0.15mmol) in

25  dichloromethane (3ml) was added cyclopentanone (26mg, 0.30mmol) and acetic acid (2
drops). The resulting mixture was stirred at room temperature, under argon, for 20
minutes. Sodium triacetoxyborohydride (64mg, 0.30mmol) was added and stirring
continued for 1.5 hours. The resulting crude mixture was diluted with methanol and then
purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The basic

30 fractions were combined and solvent evaporated in vacuo. Crude product was triturated
with ether to afford the title compound (E24). MS (ES+) m/e 365 [M+H]".

Example 25
6-Cyclobutyl-2-[4-(3-methyl-1,2,4-0xadiazol-5-yl)phenyl]-2,4,5,6,7,8-
35 hexahydropyrazolo[3,4-d]azepine (E25)
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with ether to afford the title conpound (E24). M5 (ES+) me 365 [ MtH'
Exanpl e 25

6- Cycl obutyl -2-[4-(3-nethyl -1, 2, 4- oxadi azol - 5-yl ) phenyl ]1-2,4,5,6,7,8- 35
hexahydr opyr azol o 3,4-d] azepi ne (E25) -58 WD 2007/ 025596 PCT/ EP2006/ 006613
0 /N: N N BONORI2¥96a sol ution of PCT/EP2006/006613
2-[4-(3-nmethyl -1, 2, 4- oxadi azol -5-yl ) phenyl ]1-2,4,5,6, 7, 8-

hexahydr opyr azol o[ 3, 4-d] azepi ne (prepared as described in Description 35)
(31ng, 5 0.10mmol) in dichloronethane (4nl) was added cycl obutanone (30ny,

0.42mmol ) and acetic acid drop The r I Ng\ m xture was stirred at
roomtenperature, under a1l nﬁt eg. Sodi acet oxybor ohydri de
(89ny, 0.42mmmol) was added ﬁ/ qued over t. The resulting
crude m xture was diluted”w tf net hanol and then purified by SCX, eluting

with nmethanol and then with 2M anmmoni a/ nethanol. The 10 basic fractions

wer e conbi ne and oI VF?‘M B&& | n va yl)pn)enyi zoigat;ug title conpound

(E25). M5 (ESH)

4- (6- Cycl obuthﬁKa'Ud@PYfaSC"P@t diagening rwgrﬁdoqssieécwﬂeaﬂéppswtmﬁﬁ) ($1MBenzani de
15 (E26) ® ~ (NOn’trEdtb ihdichiceerhethar(4adl) was added cyclobutanone (30mg, 042mmol) and
4-(5,6,7,8- t Wé}&ée{l'ﬁ’é E’esﬂmﬂé] b Wasd 6fii8d ¥t|rb&ﬁ'?@rﬁ193 erbe
prepared as scrihb g 3 di c onet hane
P W B A it 4
drops). The rségﬂgtcﬂlﬁlj;‘uﬁﬁ RYQIF"GMJ\/J@%GW“F‘QGT%G miglere vangihted witemethaneandr gon,
for 20 m nut dsen fsitlediby SCKX| elatirigoaitHoaethhyasl and theh Withra) afimddiamielhanals Thdded
%ngt s t Ier %)29 &gp?@&%@ e co%mh@w dnd s%ﬁh@%?rﬁgﬁf @Q%o?ﬁgﬁttmﬁf ude

ammoni a/  net (FRAGPY" 'ﬁ(ﬁgg)ojggﬁ )AB/F%g’HiWQLe conmbi ned and sol vent 25
evaporated in vacuo to afford the title conmpound (E26). M5 (ESt+) nie 311

[ MtH] Ex arfampler26

6- I tylge I 7, 8-
he%ﬁyglﬁ)en yj‘é‘%&}%’ﬁ%&ﬁ"ﬂfﬁﬁgﬁ [ t%terg éﬂ@ﬁ%h%ﬁﬁ@%ﬁ%ﬁ@ﬂ%@gﬁ% on of

2-[4-(3- 2, 4- oxadi azol - 5 yI)phenyI] 2, 4 5,6,7, 8-

hexahydr opyrazol of 3, 4-d] azep ne ( be pN s described in Description
35) (31ng, 0.10mmol) in di cRYlors ANg (4 ) ma ad cycl opent anone
(35nm,

To a solution of 4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)benzamide (may be

prepared as described in Description 37) (31mg, 0.12mmo!} in dichloromethane (3ml)
20 was added cyclobutanone (17mg, 0.24mmol) and acetic acid (2 drops). The resulting

mixture was stirred at room temperature, under argon, for 20 minutes. Sodium

triacetoxyborohydride (51mg, 0.24mmol) was added and stirring continued for 2 hours.

Methanol was added and the crude mixture was purified by SCX, eluting with methanol

and then with 2M ammonia/ methanol. The basic fractions were combined and solvent
25 evaporated in vacuo to afford the titte compound (E26). MS (ES+) m/e 311 [M+H]".

Example 27
6-Cyclopentyl-2-[4-{3-methyl-1,2,4-0xadiazol-5-yl)phenyl]-2,4,5,6,7,8-
hexahydropyrazolo[3,4-d]azepine (E27)

-0 N-..._
5 =
)\ N

To a solution of 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-2,4,5,6,7,8-

hexahydropyrazoio[3,4-dJazepine (may be prepared as described in Description 35)

(31mg, 0.10mmol) in dichloromethane (4ml) was added cyclopentanone (35mg,
-59-

30



-59 WO 2007/ 025596 PCT/ EP2006/ 006613 0.42mmol) and acetic acid (3 drops).
The resulting m xture was stirred at room tenperature, under argon, for 20
m nutes. Sodiumtriacetoxyborohydride (89ng, 0.42nmmol) was added and
stirring cCorRpdhhRsedaRyLr ni ght. The resulting crude m xt urel, ) o‘gjobéﬁfd with
met hanol and then purified by SCX, eluting wth methanol h 2M 5
ammoni a! net hanol. The basic fractions were conbi ned and soI vent evapor at ed
in vacuo to afford the title compound (E27). M5 (ES+) mle 364 [ MtH'

Exaqlﬁg: gbﬁ?yl 0.42mmol r?gd acletlc acid (3 dropsk)] The resultl mixture was stu;ed at room azol o[ 3, 4-
s A PO R G GRS o
2-[ 4- t hyl I FegEan mixyrg

(m[aly l(oreTe pr gpditutmﬂ mmmanmltagd them doeified b;pSCKmlﬂB\prvmhrrgethﬂncﬂ;mh)vaimzmﬁgne
gl;fgl ?rlory; gﬁﬁﬁloﬁlgﬂﬂabth%& ﬁﬂ@%ﬁs@%é@ﬂb‘%@é&n&ﬁé&and@oﬂ@ﬁf@tﬂg n%%a?ér amtﬁ ?get :J(r:1der
argon, for cu%g:gi{d’ég%%é “8 WP?"%@%’WBZ?%W@% 3§E’ [‘E%mg . 096nmol ) was
added and st| rri ng cont| nued overni ght. The resulting react | on m xture was

di luted with and purified by SCX, eluting with nethanol and then
with 2M ammnl ano The basic¢c 20 fracti ons were conbi ned and sol vent

evaporat ed i ?rW&l?@H“t"@ rimsthylsuifonyllphenyibaf §ifiti8-hexoydropwagelalddny ¢ 346
[ MtH] ' . Hxangjazegfe (E28)

N-[4-(6-Cycl obutyl -5,6,7,8-tetrah dropyrﬁzol 4-d)azepin-2(4H - ( 25
yl ) phenyl ] met hanesul fonam @/FEZD) N -

of N-[4-(5,6,7, 8-tetrahydrogyTal

\H/Q N N~ To a sol ution
yl )p(henyl ] met hanesul f onani dé ( descxibed in Description

\ p
40) (12nmg, 30 0.04mmol) in dichl ororret hane (2nl) was added cycl obut anone
(14mg, 0.20mmol) and acetic acid (1 drop). The resulting m xture was stirred

at room t enp&e asation efididr(mettyisoonyahreryidhabdB- hg@ayq;ﬁpyrazolo[?, 4-
t ri acet oxybodjabapirie (dwy(bﬂaa:rrgpar@d aedmhbemmsaead@tmdnaaﬂ(4mg, Drotémgnofomt i nued for

1 hour. fqe 4 b'rIoH ) wae HH ﬁo%hhw ha2pe cﬁikﬂ
purlfled by ;: .@;gt%g@q a WCF) nd t en vmt og%mnlfaca anol .
The -60 WO 2887/ 058 miﬂd?/" HS%E §°°"B ierqt PE?cl‘“ 8raRer 8'8 mbi ned and
sol vent. evap®iwtesd SOH‘%E'GG‘?‘P’@WQTOF‘WTW%(H@“QJQ¢Q§m'&@}r¥46%ﬁ‘éﬂe@l§®9)5.t'”% (ES+)
me 361 [ MtHdntinfedaqerregiR0 The resulting reaction mixture was diluted with methanol and

purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The basic

20 fractions were combined and solvent evaporated in vacuo to afford the title compound
(E28). MS (ES+) m/e 346 [M+H]".

Example 29
N-[4-(6-Cyclobutyl!-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4 H)-
(_' 25  yl)phenyllmethanesuifonamide (E29)

2
i o
o L=

To a solution of N-[4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-
yi)phenyllmethanesulfonamide (may be prepared as described in Description 40) (12mg,
30  0.04mmol} in dichloromethane (2ml) was added cyclobutanone {14mg, 0.20mmol) and
acetic acid (1 drop). The resulting mixture was stirred at room temperature, under
argon, for 30minutes, Sodium triacetoxyborohydride (42mg, 0.20mmol) was added and
stirring continued for 1 hour. The resulting reaction mixture was diluted with methanol
and purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The
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5

3-[4-(6-Cycl opentyl -5, 6,7, 8-tetrahydropyrazol o] 3, 4-d] azepi n-2(4H) -yl ) phenyl ]
-1, 3- oxazolidin-2-one (E30) O 60N 3QNcj To a solution of

3-[4-(5, 6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) phenyl ]-1,3 10

oxazol i di n- 2Wwe070285%6 be prepared as descri bed in Descri pedTURPZEF)006635NY,
0.12mmol ) in dichloronethane (4m) was added cycl opentanone (40ng,

0.47mmol ) and acetic acid (3 drops). The resulting m xture was stirred at
roomtenperature, under argon, for 20 mninutes. Sodiumtriacetoxyborohydride
(42ng, 0. 20mbesiy fractions seesicanliinest andsoivgnt evaperateddol vasuortaiaffond the hé reaction

was dil uted whin om(nagplms(}gs{)hﬁa 3gumEied by SCX, 15 eluting w th nethanol
and then with 2M ammpni a/ net hanol. The basic fractions were conbi ned and

sol vent evaporat ed in vacuo to afford the title conpound (E30). M (ES+)

me 367 [ MHH|. E{a |l e 31 20
1-[4-(6-Cycl 6, 7, 8-t et rahydr opyrazol o[ 3, 4-d] azepi n- 2‘1 Ia) phenyl ]
-3- net hyB- 23rﬁ4r(ﬁ-&;yslqpen%ﬁél&mamrdrwrwka[?'ewlmmw H)-yl)p enyll-

1- met hyl - 3- [ exbdolfdin-2®niegE3@hydr opyr azol o[ 3, 4-d] azepi n-2(4H) -yl ) phenyl ] - 25
2-im dazolidinone (may be prégpared as described in Description 29) (21ng,

0.07mmol ) in dichloronethan qped opentanone (23ng,

0.27mmol ) and acetic aci dQ n1 e was stirred at
roomtenperature, under afjgonN m d odi acetoxyborohydrlde
(42ng, 0.20mmol ) was adde el for hours. A further
4eq. of cyclopentanone was added, and after a further 30 20 m nutes a

further 4eq. sodj u dr| adde g

cont i nued oveTrorﬁ “0"%}1é gsa%% 6! t’ Y’PE‘P%W? g(ﬂg&éﬂ)a%?ﬂal i‘ﬁen
purified 9y molndue+2mnedgwawberprem¢chamesamedtmanswlptnhn 2F) (3hmon®.22mmal) itanol .
The basi c fr afdnichtfeti@ieS{4nfavds duaed aymb;ﬁﬁlahazﬁu 40M P04 ANATHI) dhd\Gretiacidl {3e

resul ting cr r phy on
Sihica ool el Ry *‘@sm‘*“{é%{f Wi eﬁ*“”@ﬁg%@ 01835506
PCTI EP2006/ 06@%‘135 “sdia racrlosyorghyfiete ﬁ%‘ﬁe 'fWé"«autle
conpound ( E3ZEpntinyed pESriphtyy The rg@aion Mapﬂdilute@wﬁifnme&aggl #hd then purified by SCX,
4- E Eézq)lc I “,32 utethm§ whh fethdnef dralnieh @ity 2RZerinagnia/ snelhanio OTHe Bsfofactibisiegraoni tri |
e +
4 (5.6 7,8-7¢F rgggﬁg%ﬁé?“ﬁ"é PEPSTafod ruasun o oy fre U pompound (B30), MS.ES,
prepared as I n Descrl ption 11) (assunmed 0. 148mvol) was di ssol ved
i n dichioronethane 10 (2m) and acetic acid (2 drops). Cycl obutanone (171,
0.22mmol ) and sodi um

Example 31

20  1-{4-(6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl}phenyl]-3-
methyl-2-imidazolidinone (E31)
O

To a solution of 1-methyl-3-{4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)phenyi]-
25  2-imidazolidinone {may be prepared as described in Description 29) (21mg, 0.07mmol)
in dichloromethane (3mi) was added cyclopentanone (23mg, 0.27mmol) and acetic acid
(2 drops). The resulting mixture was stirred at room temperature, under argon, for 40
minutes. Sodium triacetoxyborohydride (42mg, 0.20mmol) was added and stirring
continued for 4 hours. A further 4eq. of cyciopentanone was added, and after a further
30 20 minutes a further 4eq. of sodium triacetoxyborohydride was added and stirring
continued overnight. The reaction was diluted with methano! and then purified by SCX,
eluting with methanol and then with 2M ammonia/ methanol. The basic fractions were
combined and solvent evaporated in vacuo. The resulting crude product was purified
further by column chromatography on silica gel, eluting with a mixture of 2M ammonia in
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( triacetoxyborohydride (47ng, 0.22mvol) were added and the m xture stirred
at room tenperature for 1 hour. Methanol was added and the sol ution poured
onto a 2g SCX colum which was eluted with nmethanol then 2M amonia in

met hanol . T fractions were evaporated and the r i ed by
fl ash chrongﬁzgggg 59(;elutlng with 15 0 - 5% 2M anmoni a I%%%ﬁ%ﬁm@ﬁkkﬁ

nmet hanol | di chl or onmet hane to give the title conpound (E32). Exanple 33
4-16- (2- Met hyl propyl ) -5, 6, 7, 8-t et rahydr opyrazol o[ 3, 4-d] azepi

n-2(4H) -yl ] bﬁ&ﬁ%lﬁdubﬂl&om@ﬁ%ﬁé (G9%) o AordtheNtie EBpburid (&?PWQ%EEHW@

pr epar ed usgggl@ﬁﬂ?na ogous process to that described in Exanple 32. M
(ES+) me 2 [ + 25 Exanple 34
4-16-(1-Methylethyl)-5,6,7,8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ] benzon
itrile (E3 2J a M { 30 N

t 4 ll}'g
(56 T 8 e i Wazazwmgéb@m NP ATRAAR N

i n dichloronethane -62 WO 2007/025596 P (2ml) and acetic
acid (2 drops). Acetone (13\| (0] an cet oxybor ohydri de
(47mg, 0.22mmol) were adde %n i i room tenperature for
2 hours. Further aliquots of acetone (32’N 0: | ) and sodi um

triacet oxyborohydride (47nmg, 0.22mmol) were added and stirring continued for

a further 5 rs. hanol dded sol.u ured onto a 2g
SoX- ol am ot Srirebidrpaastg ettt denuleofitieo el B8 BEPRBHE The
basi ¢ fract idassribesy i Desgdplianal Bdaasumache 148emal) avasudisgalved ipdichlasemethane
tchr %r?t ogr ?qlami:{eliu;ﬁi Béetiol tabgo (2 B%sgggmfaranéa Er31(a1 7R h@p2rhndi) c Bhd rparikhane

0 or fia tf Eor%ﬂ fdn (y}twg gl%p dde d the mixture stirre room .
2-(4-B h Nomer Rotye e
( EgS) ' g;mp hano] was Lﬂdgeq)pﬁt)i( e S0 solu on pourec? Ento a §l %PI ne
6- cycl obut yl GOBJFm EV?@WWQS Iﬁéﬂ%wﬁhomﬂ@n@l tbes,2M @hmania rire njetegnob elhsr bagic ed
as descri bedrddloh¥ewérel gviaporatedland(thd PesiuebunifedBy flashichipsrasegraghy elbfigowitc aci d
(233ny, 15 0-5% 2M ammonia in methanol/dichloromethane to give the title compound (E32).

Example 33
4-[6-(2-Methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2{4 H)-yl]benzonitrile

(E33)
S )

20
The title compound was prepared using an analogous process to that described in
Example 32. MS (ES+) m/e 295 [M+H]*

L

25
Example 34
4-[6-(1-Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl]benzonitrile
(E34)
—
NC N N
A
30 N

4-(5,6,7,8-Tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)benzonitrile (may be prepared as
described in Description 11) (assumed 0.148mmol) was dissolved in dichloromethane
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1.16mmol ; commercially available frome.g. A drich), copper acetate (315ny,
1. 74mmol ), pyridine (941, 1.16mmol) and nol ecul ar sieves (4k, 400ng) in

di chl oronet hane (5m ) 20 was stirred open to the atnosphere for 60 hours.
Crude mxture was then filtered through a pad of celite and washed with
met hanol . Af YO28458Pati on in vacuo the residue was purF§T/ERROPPOGEK
cartridge foll owed by colum chromatography on silica gel eluting with a
m xture of 2M anmoni a i n nmethanol / dichl oronet hane (0 5% to afford the

aforceq o 280 oot i Fr ot {]*%a%ﬁ%d% PRl T Sl

1- ( 4- bronoph&’ﬁ??ff’xwgmﬁrdﬁﬁijmgvi)@m were. aided ’r"ﬁ‘%?@f'&‘eql A4y pi ne
in a 3:1 m xtamperatiret foo@ BonﬁrsnFmttIu&realuﬂots of acetone (32ul 0.44mmol) and sodium
6- cycl obut yl triacékorybBrofw&rideeta2imydb QPMARA Ae?é dddedcd Mfcdnifved®r Br@RRF ed

d d i d
o5 Sesor T Be0zb Bk bbb lee sl é*wﬁ 1o il oy B SER A  gheh
6. 7ol ) and YA ekt éﬁ'ths’PE\Vé%o (hen 2 agmania iy E‘ﬁﬂ@ﬂ%‘nﬂ‘?‘ﬁat??é'c( fractipns wece
stirred openevapotadted andrbiyp residuef purifi€d by Hiesh shro@atageapthiyxeiuting withs 0t-n&%a 2M

filtered thramgloni iRafdtRinof@tHIdrBmatand BSAIRIAI e ttible coMbOAHAqE34)Af t er
evaporation in vacuo the residue was purified by SCX cartridge followed by

colum chromat ography on silica gel eluting with a m xture of 2M amonia in
35 met hah®l F E!%E!‘FI onet hane (0-5% . Product was further purified by

chr omat ogr ap ﬂ3(4-<ﬁnomopher)d)e6-pMQbuM-2.ﬂ@ﬁ,b&’rh%ﬁh&dmgymoIlo[:h4-|dia¢tepim {E85)
acetonitrile in water (5-100%9. Ms (ES+) W 346 and 348 [ M+H] +. Exanpl e 36
-63 WD 2007/ 025596 PCT/ EP2006/ 006613

1-[ 446- Cycl obutyl -5, 6, 7, 8-t et rahydr opyr aﬁo\lo 3, 4-d] azepi n- 2(4H) -yi ) phenyl ] -3

- nethyl -2-im dazolidl none (E36 EN-- s :1 mxture of
, N(, azol o[ 3, 4- d] azepi ne
, 4, exah\dr opyr azol of 3, 4-

2- (4- bronnphenyl) 6- cyclobu Y

d) azepi ne (may be prepared as decrl bed in Exanpl e 35, nmethod A) (53nmg,

0. 15mmol 15 | Methaskne (5m ) was treated with 1-nethyl-2-im dazolidi none
Egoggng 00385 NMAGhiXtureldt %SétWﬂhSQf ﬁ@m@iaﬁiyﬁt%ﬁgzolg[ 41561HE=.1 Fb‘érpréda}ed odi de
Ut s ) e e, A

1- net hyl - ﬁ’n S5ef: icammsda’ Y;ﬁﬂ?‘é@éq iR 4 Bldrsh)ecoppebpisiate (319 "PQD&J&B‘"&%I

N, W di net hyI pyridinec®n® d6rmamoh @andeotecaldd sidvesr(dA 1496mg) mdnr@romemaeq(fm) refl ux
for 20 hoorswad bﬁréaadﬁanmiermr&oémmopéo RourBtdtidie Aidture W8 dhdrditemiae, 15

pot assi um caﬂ.p apaddf @Qﬁé a Ji )Ntaé%qj vqﬁw rﬁ%&ﬂar%l ng'r ggé;{y&tmi]l ’u?)f%tug%bed' am ne

were added an crude m xture
residue was puntt eJ by C?)? cartridge fo||owe<'3I by column chromatography on silica gel

vas then eluting with a mixture of 2M ammonia in methanol / dichloromethane (0-5%) to afford the

title compound (E35). MS (ES+) m/e 346 and 348 [M+H]*. The column also afforded a

25  mixture of the title compound and its regicisomer 1-{4-bromophenyl)-6-cyclobutyl-
1,4,5,6,7,8-hexahydropyrazolo[3,4-djazepine in a 3:1 mixture.
Method B
A mixture of 6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo(3,4-d]azepine (may be prepared
as described in Description 31) (640mg, 3.35mmol), 4-bromophenylboronic acid (1.35g,

30 6.7mmol), copper acetate (1.82g, 10mmol), pyridine (540u!, 6.7mmol) and molecular
sieves (44, 2.44g) in dichloromethane (30ml) was stirred open to the atmosphere for 60
hours, Crude mixture was then filtered through a pad of celite and washed with
methanol. After evaporation in vacuo the residue was purified by SCX cartridge followed
by column chromatography on silica gel eluting with a mixture of 2M ammonia in

35 methanol/ dichloromethane (0-5%). Product was further purified by chromatography on
reverse phase silica gel eluting with a mixture of acetonitrile in water {(5-100%). MS
(ES+) m/e 346 and 348 [M+H]*.

Example 36
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R S st

transferred to a mcrowave vial, the same anounts of

1- met hyl - 2-i m dazol i di none, potassium carbonate, copper (l) iodide and

NMt di et hyl -1, 2- et hanedi ami ne were added and the m xture heated in the

m crowave a r 4 hours. Mxture was 20 purified by SCX cartrldge

f ol | owed by%§§7f§5$9§(;t ed Autopreparation and chromat ogr pHFEH6EEECa gel
eluting with a m xture of 2M amoni a in nethanol / dichl oronethane (0-5%
to afford the title conmpound (E36). M5 (ES+) me 366 [ MH +. Exanple 37 25

3-[4-(6-Cycl t.rah | ) phenyl
13 oxazo .1393%% e A A e L
2-(4 br oropMathyh2-nidazglidiaang (E36 5 6, 7. 8- hexahydr opyr azol o[ 3, 4- d] azepi ne
(may be prepared as described in Exanpl e 35) (42ng, 0.12mmol), 2-

oxazol i di none (21ng, 0.24nmmol pot assi um car bonate (50ng, 0.36nmol), copper
(1) fiodide (8.0ng, 0.04ryol)jand N, Mdinethyl -], 2-ethanedi am ne (5I,

0.04mmol ) in dioxane (1.58) \was ' crowaye (high absorpt I on)
at 100 C for 30 nminutes. 3% Th¥—s§ i i xazol i di none,

pot assi um car bonat e, copper ) i : 20 25596

PCT/ EP2006/ 006613 N, M di net hyl -1, 2- et hanedi ammé were added and the m xture
heated i 8 the m crowave at 150 C for 4 hours. The reactlon m xture was

evaporated iy fiihe dr3u.cRhdAHeRE Bt (!lcu?&?fy(ﬂz?{%'ﬁﬁﬁe iva 138, aMBSS
razolo

?[))5%6;:}\/? AUtd%D ¢ eEar aé'@-g—btré)mophenyl) 6-cyc obutyl 1 4 ‘g,g,gi,)s-hexahy ropy: ( ES+) Ve

3-[4-(6- cycmﬂ;aplpe {maxbea pepawdragidederiied imkzxamafle 33.-mgthod A f53m94m1§mmﬁeny|] 1
-2 Eret Byl 2, gwdmagna%(:lnl)maég(wgmgeg(hwﬁbt@éiwﬂgﬁzdwuh;mao% 39«115?!0?: ub f@ of
r QGOPRBRKLm 8 Qé; @{;E 8 O‘:Ea{% ) 4id ARzepi ne
b
ot hyl ﬁyﬁéﬁpar JA%WHB@N 5 The PR T )
copper (1) heuisg Qj@amqgmguntgaga FW%ZN“Nazﬁlﬂmﬂh)ﬂmaﬁS@ﬂka@f@éﬁ am ne
(81, 0. 07nmmebpperil) |dd|d@>gmw N2i¥nethyR s, 2k§ﬂﬁﬁrﬁdlamhd\baemﬂdéd)wme(nﬂﬂm‘m|
22??”05' on) P@@e&%’r& ’{/{.1'28 hﬂgﬂér‘f’he sa r‘hG@rﬁé ﬁn@?i‘hh%‘i P%Ii‘d fnoRg by SCX
chr omat ggraﬁﬂ SHHMAAG04 g&?PPeéﬁﬁ'Ps E\’Rﬁ #ge@?"mmmﬁ’a in
met hanol / d@dded andthenmidue eatsbip refwxé«rrff‘z@rrmuméhe crude mignfromardtheE38) . MS

transferred to a microwave vial, the same amounts of 1-methyl-2-imidazolidinone,
potassium carbonate, copper (1) iodide and N,N'-dimethyl-1,2-ethanediamine were
added and the mixture heated in the microwave at 150 °C for 4 hours. Mixture was

20 purified by SCX cartridge, followed by Mass Directed Autopreparation and
chromatography on silica gel, eluting with a mixture of 2M ammonia in methanol /
dichloromethane (0-5%) to afford the title compound (E36). MS (ES+) m/e 366 [M+H]*.

Example 37
{ 25  3-[4-{6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl}phenyl]-1,3-
' oxazolidin-2-one (E37)

OO 30>

30 A mixture of 2-(4-bromophenyl}-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-
dlazepine (may be prepared as described in Example 35) {42mg, 0.12mmol), 2-
oxazolidinone (21mg, 0.24mmol), potassium carbonate (50mg, 0.36mmol), copper (1)
iodide (8.0mg, 0.04mmol) and N,N-dimethyl-1,2-ethanediamine (Sul, 0.04mmol}) in
dioxane (1.5ml) was heated in the microwave (high absorption) at 100 °C for 30 minutes.

35 The same amounts again of 2-oxazolidinone, potassium carbonate, copper (|) iodide and
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20 (ES+) We 380 [ MtH] +. Exanpl e 39

6- Cycl obutyl - 2-[ 4- (4- nor phol i nyl ) phenyl ]1-2, 4,5, 6, 7, 8- hexahydr opyrazol o[ 3, 4-
d]azeplne (E39) 25 N / \ N N A m xture of

2-(4-br om)phe?)y 3 gcl obutyl -2, 4,5,6,7, 6-hexahydropyrazol o 3, 4- d] azepi ne
(may be prep¥0ed U&Hescribed in Exanpl e 35) (80my, 0. 23nkfh PZOW dline
30 (401, 0.46mmvol), cesium carbonate (115ngy, 0. 35mol),

tris(di benzyl i deneacet one) di pal I adi un 0) (10ny, 0.01 mml) and

9,9-dineth I t I A35mol
' di oxane (O faéf@ﬂ 1ﬂ€aﬁaaéq5 ey & %Ie%vé“{n%wﬁ»ﬁ?“%%%m(ﬁgﬁﬁ ofple o0
for 2 hours. af iop4 ARWSNT Re regghianigiure,Was,eapprated ipacimmten vy

tris(di benzylscdamacﬁ, Eolleywek pgaMaasIDuet(th Aatogreparation to afford the title compound

(9, 9-di net hyI(E§,I)-I- g‘g@@q%zg s31¢+if) bi s(di phenyl phosphane) were added and the
m xture 65 WD 2007/025596 P / 2006/ 006613 heated in the mcrowave at

150 Cfo? 2 hours. The reaction mxture was purified by SCX cartridge,

fol |l oned by Example 3&ct ed Aut opreparation and col um chromat ography on
silica gel, elai6-Cyclobutyl-§,6,1, 8tetrahydioiivazuivldi-djazepina{4ifrd)phenyl]-1-

di chl or onet hﬁi&hﬁl&tﬁn&ndai&ud@ﬁé‘dﬁ& (Zégg ytitle conpound (E39). M5 (ES+) nle 353
[ MEH] +. 5Exarrpe210 6- Cycl obutyl -2-[4- (1-pi peridi

nyl ) phenyl]-2,4,5,6,7, 8- hexahy&ropyrazol o[ 3,4- d] azepine (E40) Cl10 To a

sol ution of

2-[4-(1-pi peridinyl )pheny\]Nz—[<4 5,6 8- hexghyd razol o[ 3, 4-d] azepi ne

(may be prepared as described | Dt 2ny, Q. 14mol ) in

di chi oronet hane (4ml) vvasblﬂgﬁ’ed C put ; rrm)l) fol | owed by
acetic acid (3 drops). The xture Was sti enperature for
50min, thgn treated with sodi @n 15 triacetoxyborohydride (89ng, 0.42mmol).
The mxture was stirred at roomterrperature for 2.5 hours, then it was
diluted with nethanol_ and purifi SCX cartridge to afford _the title
conpound ( E4@)Mixiyee of2<(dy b"?ﬁgep'@ﬂ' wﬁfb,utyl%ﬁ,&ﬂﬂ gxalydropyrazolof3,4-

6- Cycl obut y| dzgping (mayhe preparedas Hpdanihed in-BExample 35) 18@ng &2imydelbdyr azol of 3, 4-
d] azepi ne ( Erklh arﬂom%@rﬂ’f 0246herhet}, ipBlassiiim carbonate (95mg, 07mmol) copper ()

oL DA Sl MO nd e Sl A Ll
iorr)'at 15

(may be prepar eane was hea? in ﬂue microwave (normal Jbs hours.
The reaction mixture was purified by SCX cartridge, followed by Mass Directed
Autopreparation and column chromatography on silica gel, eluting with a mixture of 2M
ammonia in methanol / dichloromethane (0-5%) to afford the title compound (E38). MS

20 (ES+) mie 380 [M+H]*.

di chi or omet h&IF

Example 39
6-Cyclobutyl-2-{4-(4-morpholinyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-

d]azepine (E39)
O-O~0
o N——O

A mixture of 2-(4-bromophenyl}-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-
dlazepine (may be prepared as described in Example 35) (80mg, 0.23mmol), morpholine

30 (40ul, 0.46mmol), cesium carbonate (115mg, 0.35mmol),
tris(dibenzylideneacetone)dipalladium(0) (10mg, 0.01mmol} and (9,9-dimethyl-9H-
xanthene-4,5-diyl)bis(diphenylphosphane) (20mg, 0.035mmol) in dioxane (2ml) was
heated in the microwave (normal absorption) at 100 °C for 2 hours. The same amounts
again of morpholine, cesium carbonate, tris(dibenzylideneacetone)dipailadiumn(0) and

35 (9,9-dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphane) were added and the mixture

25
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(4m ) was added cycl obutanone (301, 0.45mmol) followed by acetic acid (3
drops). The mxture was stirred at roomtenperature for 30mn, then treated
wi th sodium triacetoxyborohydride (95ng, 0.45mmol). The m xture was stirred
at roomte O for 4 hours, then it was diluted w | and
purified b?@cﬁf"cgﬁgﬁ dge to afford the title conpound ?EE%P%&%%?@SH me
337 [ MrH +. Exanpl e 42

3-{4-[6-(2-Methyl propyl )-5,6,7,8-tetrahydropyrazol o[ 3, 4-d] azepin-2(4tl)-yl]p
henyl }- 35 hedte@¥a@elmitiolade BNS0(TEM} 2 hElrs Whe2RAAIA2RRAR: 5T hirRa08§/ 006613

OO~N/ \

3-[4-(5,6,7, % n@ﬂé grl%We(arb cqlan?IrEct Auto{slrtﬁaaﬂnl?ﬁ)and c:flumg chﬁmaltog;aphy

oxazol i di n- Piliea 9%9‘“5@9 YS\*‘%E&?"@H"‘*& 2§&W‘P’B@H‘ gt %@éﬁ’l%ﬁ%‘m Py,

0. 12mmmol ) i rio aford itretitiercompiobiath €£304 S (ESHY nald 363 [M+HEt hy| pr opanal ( 35ny,
0.48mml 5 fol l owed by acetic acid (3 drops). The mixture was stirred at room
t enperat ure ngr‘ ?ep n, then treated with sodiumtriacetoxyborohydride
(102nmg, 0.4 P) m xture was stirred _at roomtenperature for 20
hours, then ﬁ@vmtul-?iﬂihpwpfiﬁmwﬁpw-z 4R & henhexahydrapyrazolol3ds t ri dge to
afford the tdadepinedEdOund (E42) M5 (ES+) me 355 [ M+H] +. 10 Exanpl e 43
1-(5-[6-(1-I\/Ethylethyl)-5 op ahydr o [34d]azepin-2(4|—|)-y|]-2-

: in-2(4 -2 pyridinyl]-2-
pyrrolldlnone (may be prepared as oescrlbe i cription 19) (37 ng, 0.12
nmol ) H di chl oronethane (2.5 m) was treated with acetone (0.018 m, 0.25
mol ) a (9 then stirred under Argon for 20 min and then treated with sodi um
trigcet oxy b droghsaiition @f 244-(1-pigeridinydphemtlit24.5,68d . 8-hexahydropyraarjoldidxdlaepinét i r r ed
under Argon (fntay be@mpha;mc&tsumedﬁn Dedéliplién 53){oRing,. 0. P4rho)) & diciierometmane

acetone (2 q RV}% F!moﬁé’ V‘@fizﬁmﬁﬂl)rfolicﬁxieﬁ th\éet:é@é 35&9 ég”‘f
triacet oxyboro % (F%’"?rp t| rtre A room
t enper at ur e Rt Vr empgf 'Eﬁq Cﬁ hanol and t hen

puri fi edShy t”@@K’MQEQhMﬁ’QdMQQﬁ“QT@tﬁmm') 5h@l WM R “@Mséﬁﬁ@) Al raomrteme@rawrml to
gl ve a 73: 2for(hy hduichBhedi\Bps dButd@ with ynetHaW®l doddlyified by SCX caftridge to afford

1-{5-[6-(1 £ +
t et rahydr opgrr?éa@og | o h%d% p'?dﬁ-(@??meﬁsf [ g]yrl di nyl }-2-pyrrolidi none

hydr ochl ori de (E43¥1 and
1-[5- (5, 6, 7,Fxamwle 4hydr opyr azol of 3, 4- d] azepi n- 2(4H) -yl ) - 2- pyri di nyl ] - 2-

pyrroli (ﬁOnormcchh‘iﬂ)ty( 2P4-(pyrrdlidinyl)ghienyl)2{4,5,8,78-hexdhydmpynazblef/dor onet hane
(2.5 m) Wa)adel @y\nth acetone (0.018 m, 0.25 mmol) under Argon and the
m xture stirred for 2-3 mn at roomtenperature. Sodium

triacet oxyborohydride (53 0.25 mol) mas t hen
1 =

25  To a solution of 2-[4-(1-pyrrolidinyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo{3,4-dlazepine
(may be prepared as described in Description 45) (25mg, 0.09mmol) in dichloromethane
{4ml) was added cyclobutanone (30ul, 0.45mmol) followed by acetic acid (3 drops). The
mixture was stired at room temperature for 30min, then treated with sodium
triacetoxyborohydride (95mg, 0.45mmol). The mixture was stirred at room temperature

30 for 4 hours, then it was diluted with methanol and purified by SCX cartridge to afford the
title compound (E41). MS (ES+) m/e 337 [M+H]™.

Example 42

3-{4-[6-(2-Methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl]phenyl}-
35 1,3-oxazolidin-2-one (E42)
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30 added and the m xture stirred under Argon at roomtenperature for 15.75

hours. After an additional 1 hour, nore acetone (5 eq) was added foll owed 5
mn |ater by nore sodium triacetoxyborohydride and the m xture stirred at
roomterrperature under Argon for an additional 7.75 h. The m xture was then
di luted withVOWARSYS and purified by SCX eluting with nETHERIH600¢6a3

nmet hanol /NH3 (2M. Purified further by SPE (Si) eluting with 35

di chl or onet hane: net hanol 50:1 -. 25:1 -. 10:1 -. 5:1 -. 2:1. Purified
further by Mass Directed Autppreparation followed by SCX eluting with

met hanol then net hanol / NH3 2M) to afford the titlegproduct (E43). -67 WD
2007/ 025596 PCT/ EP2006/ 00 Exagmpohe 44 N

6- Cycl obut yl - 2-[ 1- (6- et hyl - @ iny¥]-2,4,5,6,7, 8-
hexahydr opyr azol o[ 3, 4- d] azep¥ne ( 1, 1- D et hyl et hyl
2-[1-(6-nethyl -3-pyridinyl)-4-piperidinyl)-4,

t etrahydropyrazol of 3, 4- d] azepi ne- 6( 2H) - car boxyl ate (may be prepared as
described in Desc 0 tirred in
trifluoroacefPasguf ?.‘!‘P?*JO's Q'(?H@)-’ “e‘@ngPWﬁ?&[ﬂgDr@zFE‘"rﬁ(; ﬂ}p%?“Woms M xt ure
was t hen di | oxazdlidn-2tonadmhanbe prepatd@ssiesctibed in fheamgﬂmm??)@mg:@rtzmm)ain A

m xture of tB@hl@foﬂ@r@nel(&n#wbbﬂﬂmmrdbbn& (G“o'l}\ V@A8minbB fdlieded\by h

cycl obut anonged 9.21 38 PTEQHW wdls Quitr8Y G ol 18RBLHYe for 2 mm.l_h

triacet oxybor 5 TTHD ? 265 e resul ting
SIRERQ NS YR U ER G Y ety 109
hours, nore amgmltemmmmaﬁoezq RO, rth?n it ops Hibled mﬂbmeth(aoolcmd putifiedanuSE€Xen

sodi um 15 tr catrRigexyaruretheditle d6mpaihd EN2NMISIESHTIege saBIMHMg*. M Xture stirred
for an a? gitional 3.75 hours and then for an additional 2.5 hours. After a
further E r‘r&r@ cycl obut anone (0.030 m) followed by sodium
triacetoxybo 5#57 e were added and the resultin m xture left at
room tenperaﬂ'dﬁﬁ-(ﬁnldethvhth 5,6 7c8-tetrahydropyrapolal3.4rdiatepiny H2«(2 M) was
added. Met hapgfidingy-2tgyerolidiibae (B43) the m xture purified by SCX eluting with
20 net hanol and then nethanol / arﬁniua (2M . This material was purified by
Mass Directed Autopreparation to[gh oro whi ch was purified further
by SCX eluting wth nmethanol and t angl 2M NH3 in nmethanol to
afford the thtsbeu@roarppmdamwaahyc&spﬁzmm$ @-dlézepin-2(d4H)-yl)-2-pyridinyl}-2-

EI- \c;y ClNo_tI’_gt ;l rdﬂglﬁgﬁlfé Aeprbparedad 85RRYH RDE:EARLANS) A7 PS8R ARl FAS) /-~
2- phenyl - roweg\qqgi%ﬁ "8)‘6?@?%%4 W\;@a%tﬂ]ea(%’ﬂpﬁg QAR PRy a9 YLy ed as
rgetemmth)somnrfdnmt@wa@rehmae (%)

descri bed i nswmﬂﬂﬁftﬁ\féﬁn iFtS)zo(ﬂBQaﬁ%ﬁheO

mg, 0.25 mmol) and the resuiting mixture stirred under Argon at room temperature for

20 16.5 hours. 2 hours later, more acetone (2 eq) was then added, followed 5 min later by
mere sodium triacetoxyborohydride (2 eq) and the mixture stirred under Argon at room
temperature for 5 hours. The mixture was then diluted with methanol and then purified by
SCX eluting with methanol and then 2M ammaonia in methanol to give a 73:27 (by LCMS
DAD) 88:12 (by LCMS ELSD) mixture of 1-{5-[6-(1-methylethyl)-5,6,7,8-

25  tetrahydropyrazolof3,4-d]azepin-2(4H)-yl]-2-pyridinyl}-2-pyrrolidinone hydrochloride
(E43) and 1-[5-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)-2-pyridinyl]-2-
pyrrolidinone (D19) (33 mg). A solution of this mixture in dichloromethane (2.5 ml) was
freated with acetone (0.018 mi, 0.25 mmol) under Argon and the mixture stirred for 2-3
min at room temperature. Sodium triacetoxyborohydride (63 mg, 0.25 mmol) was then

30 added and the mixture stirred under Argon at room temperature for 15.75 hours. After an
additional 1 hour, more acetone (5 eq) was added followed 5 min later by more sodium .
triacetoxyborohydride and the mixture stirred at room temperature under Argon for an
additional 7.75 h. The mixture was then diluted with methanol and purified by SCX
eluting with methanol then methanol/NH; (2M). Purified further by SPE (8i) eluting with

35 dichloromethane:methanot 50:1 — 25:1 — 10:1 — 5:1 — 2:1. Purified further by Mass
Directed Autopreparation followed by SCX eluting with methanol then methanol/NH;
(2M) to afford the title product (E43).
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30 was added 3 drops of acetic acid, cyclobutanone (28 I, 0.36mvl) and
sodiumtri acet oxyborohydride (77ng, 0.36mmol). The resulting m xture was
allowed to stir at roomtenperature for 1 hour. The resulting reaction

m xture ms&ﬁ@b&bﬁfoﬁs@ with 2M hydrochloric acid and appl @%ﬁ%@ﬁﬁﬁﬁﬁ
i then a

equi li brated 1on exchange cartridge (SCX), washed with

2M ammoni a in nmet hanol solution. The basic fractions 35 were then evaporated
in vacuo to afford the title product (E45); MsS (ES+) mle 268 [M+H +as a
95:5 m xture of the title conpound and 7-cycl obutyl -2-phenyl-2,4,5,6,7, 8-
hexahydr opyr.azol §44-c] azepi ne. Exanple 46 -68 WO 20071025596

PCT/ EP2006/ . . .

4- [ ( 6- Cycl ofueyglobutyl-2-[B{G-methyhdcrysidimd) b pipeddinyll;4:4.8/6:. 182 ( 4H) -

yl) met hyl | bdrzalydropyrazéloff3-diazepine (E44)

6- Cycl obutyl -2, 4,5,6, 7, 8- hexahydr r | o372 d[ azepi ne (may be prepared as
describes I n Description 31) (O@U@‘ ) i met hyl f or mam de (2m)

t d m hydride (60% d 1) (0.007g,
0" 172mmol ). e DlretBeth & e BRI RPIPPRRUBABLA o (0. 0370,

0.172mol ) vetsahydupyrazeid3i4-eazdpinedt(@Hrearbotytate (Bayhzapregarat] a3@esdribed I8 hour s.
The react i orpaaasptioR 80) @7The ©.d65 A6l was BTRIdAh WifRiorcdcb el K58 (0 iy et hanol  and
SR sof ot | on Yol (AR RE R4 MG WERRERIW I Ind Jg&gﬂ@ afllg Lhen

2M sol utiion cont wer e

0
then cort8 nddrougRn 83 c@ErdgRy A Rixtyre ol heiPrRAet D diehiosameihane Hss mi) was
chr omat ogr apteatédoyith aytlbbetanere (0810 tmlng) 1 vinirol)doiowed byisediume of 2M ammonia in

net hanol — andrigbietdXySHromMRIBE (28 g, 0. izﬁmw)qaﬁ&btsm@ntatérb ETRSFER ARG mbdAE Iwas ( VS
(ES ) : [M+H] h£‘\n‘%{m§% ?#‘Hﬂpﬁglh’ ﬁﬁérja?\rkﬁiﬁltlbﬂﬁl ﬁ}gir?% rQOt limted to
I

patents and [¢ation are herein

i ncorporate ) WIOQH@HO'.'%@I WM&P"%E‘SP SeEMMon wer e
speci fi dal | yriapetbxybrtowiddde K28/my)wiére adder and the mixtorsr glioed fardiniagditiohat Batce

herein as t hpughanduhér/for 3R addtiorfab2 smour@.bhﬂer\d fakthéHshoureioreloyBELtSrink ON
exchange ﬁg Bﬁ’ blfo%Jed ts%dfﬁrrr‘fﬁ B igh Ei‘% e %r?%hﬁé@bﬁl‘gthg'ré ne H3
receptors & E accor go ﬁ B\A@n%&%oce gr : 30
(i) Generati ﬁt“B’"f AST8m tﬁ@pf*@“{f%l“f‘ gn piGelo BENRi i ne H3
gene (Huvar wah added.Metharad ¢/ps Mﬂn.adﬁhaanththelmlxtmﬁmtﬁb"ed by SCXiel@ing withs cl oned
into a ol dirﬁ@hmbﬁu thel GldWanol/ arhiibhia (2. tTHag®alkriavhs purified by Mass

Directed Autopreparation to give a product which was purified further by SCX eluting

with methanol and then methanol / 2M NH; in methanol to afford the title compound

(E44).

25 Example 45
6-Cyclobutyl-2-phenyl-2,4,5,6,7,8-hexahydropyrazolo[3.4-d]azepine (E45)

@*N\@N\O

To a suspension of 2-phenyl-2,4,5,6,7 8-hexahydropyrazolo[3,4-d]Jazepine (may be
prepared as described in Description 46) (39 mg, 0.18 mmol) in dichloromethane (4ml)

30 was added 3 drops of acetic acid, cyclobutanone (28 pl, 0.36mmol} and sodium
triacetoxyborohydride (77mg, 0.36mmol). The resulting mixture was allowed to stir at
room temperature for 1 hour. The resulting reaction mixture was acidified with 2M
hydrochloric acid and applied to an pre equilibrated ion exchange cartridge (SCX),
washed with methanol and then a 2M ammenia in methanol solution. The basic fractions

35 were then evaporated in vacuo to afford the title product (E45); MS (ES+) m/e 268
[M+H]*as a 95:5 mixture of the title compound and 7-cyclobutyl-2-phenyl-2,4,5,6,7 8-
hexahydropyrazolo[3,4-clazepine.

Example 46

-68 -



its cDNA was isolated fromthis vector by restriction digestion of plasmd
DNA with the enzynes BanHl and Not-1 and |igated into the inducible
expression vector pGene 35 (InVitrogen) digested with the sane enzymes. The
GeneSwi t chT" system ga system where in transgene expression is swtched off
in the absen¥@20#703%°¢ nducer and switched on in the pred&TdP206/086613 nducer)
was perfornmed as described in US Patent nos: 5,364,791; 5,874,534; and
5,935,934. Ligated DNA was transfornmed into conpetent DH5a E. coli host

bacteri al te | a Brat ont ai ni ng 40

Zeoci nT"" (a“(gr@icg‘ibg‘ﬂé%ﬁgﬁtrﬁw RRYARYO E’eé @?@ﬁ%&? el |'s expressing the
sh bl e gene Yhmethylitbergonitt¥e3E4® PCT/ EP2006/ 006613 which is present on pGene
and pSwitch) at 50g nf-'. Colonies containing the re-ligated plasmd were

identified by restriction anal ysis® DNAfor transfection into mamal i an
cells was prepared from 250m cultu of the host bacterium containing the

pGeneH3 plasm d and isol ated using eparation kit (Q agen Mdi - Prep)
as per 5 manufacturers guidelines (Q age ﬁ > K1 cells previously
transfectfd with the pSwitch regul at ory plasmd (InVitrogen) were seeded at
2x10e6 ce Eer T75 flask in Conplete Medium containing Hans F12

(G BCOBRL, L§-F¥ciqutvied 98i7dshexznydromirazainid dridazerine \inenba porpared asi al ysed
foetal bovidescdmdinDeseriglion 31)i (063, @nél rimyad)rio dipmatimyl foddgidey(2ril) wag tredtedir s
prior to usewiticarim Rydkde 8 WRBersioAMPbif ¢0.007d, nthﬁmncmbﬁzmﬁﬁmlﬂes 4-

Li pof ect 1?"5@ ) TP ah8a G4 ARl (Lo ouen)

suppl ene qd-AtLB(§gfoR18 hourend hﬁmd"l’bwiﬂthﬁﬁygo'%gkVOQ@It@EP?"GW"Q_(ﬂ'{WPd
M f epri st onewiftl methana ged pppliecso aGxdioh exthaage crtridge andrnﬂslwd with mattheca t he

expr essi on  Odnd'théh 2MEBRIEH of akmbKi ISmBRakol! TR SihrdRiak@hlath é’fbt:oﬂ@wé'l@t ached
VT ogory b AIH RE B ohE g ol iz r;prfe%oo% .

I nVi trogen)
and resusp etlirage| ?i“tSBr“('Wrﬁg ‘RB AR ﬁMeﬁWﬂ’@a I methang! 2ed dichiosmaihan

(MEM, Wi hdutnlshph@tml cangmbunch (EHESUMS (ESeint{dH]liat wE307.s salts and 3% Foet al
Clone Il (Hyclone). Approximately 1x 10e7 cells were exam ned for receptor

expression b i . i sed
2gai nst the M}bga%ﬂwggmgm Fl9 But%]%t rﬁ:@& tb g@@hﬁ%h@ﬁ@éu@@éﬁ& £Hé :Feﬁ in {r)\t’%t ~d on
ice for 60 niPRETLON ?’GI’FERHHB 'ﬁ\%%\){é‘%' 8@“'%"1‘?'%%‘{‘?'}? qﬁ’g Ll??ﬁa 'Hé’&@pt or
bound ant i bmmﬁmwminewwuwdimmmm m\noro@raten@yceienesce bereip@s thavgh 84y on i ce
with a gmat @ntorthr abbit anti body, conjugated with Al exa 488 fl uorescence

mar ker (Mol ecul ar Probes). Followi ng two further washes with Sorting

Medi um cel L%b re. .25 filtered through a 50m Fil conTm (BD Bi osci ences) and

t hen anal ys RsRviatieng g Vant age SE Fl ow Cytoneter filled with an Automatic
Cell Deposition Unit. Control cells were non-induced cells treated in a
simlar mann&CX Positiswehgycationienethngel | s were sorted as single cel s into
96-wel | 4 ates, containing Conplete Medi um contai ni ngr 50011g nl - Zeoci nTM
and al | owed é Io%%(c%iiﬁdtabefore reanal ysis for receptor expression via antibody

A membrane preparation containing histamine H3 receptors may be prepared in
accordance with the following procedures:

30 (i) Generation of histamine H3 cell line
DNA encoding the human histamine H3 gene (Huvar, A. et al. (1999) Mol. Pharmacol.
55(6), 1101-1107} was cloned into a holding vector, pPCDNA3.1 TOPO (InVitrogen) and
its cDNA was isolated from this vector by restriction digestion of plasmid DNA with the
enzymes BamH1 and Not-1 and ligated into the inducible expression vector pGene

35 (InVitrogen) digested with the same enzymes. The GeneSwitch™ system (a system
where in tfransgene expression is switched off in the absence of an inducer and switched
on in the presence of an inducer) was perforrmed as described in US Patent nos:
5,364,791, 5,874,534, and 5,935,934. Ligated DNA was transformed into competent
DHS5a E. coli host bacterial cells and plated onto Luria Broth (LB) agar containing

40  Zeocin™ (an antibiotic which allows the selection of cells expressing the sh ble gene
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30 and ligand binding studies. One clone, 3H3, was sel ected for nenbrane
preparation. (ii) Menbrane preparation fromcultured cells Al steps of the
protocol are carried out at 4C and with pre-cool ed reagents. The cell

pellet is resysiepdest in 10 vol umes of honogeni sation buf 2 35
hydr oxyet hyl%glyper az?%e- N - 2-et hanesul foni c acid (HEPES), P%%M&QW6N

et hyl enediam ne tetra- acetic acid (EDTA), pH 7.4 with KOH), suppl enented
with 10e-4M | eupeptin (acetyl- |eucyl-Ileucyl-arginal; Signa L2884), 259/ m

baci tracin GficHf r%gélfﬁ%)n pG]e'ﬁManQ BSGM&HT%‘ QU;lger' it deésl éb‘ﬂfdquﬁ'g ﬁgl}@@at@cﬂd

2x10e- 6M pe tat enl X 15
second burs }g\.aerp 4‘1@'&%{%@%? S'BI S’MPF pﬁﬁ%@&@ﬂﬂ% aﬂﬁa"a"
centrifugat F@H was merrjed eS0T euliueas of thechast bagteriwmmenntaiaing H@rp%mat

48, 000g f or pEémidamilsasted Ubiag pcdN A preparatiers kit ({@iagkadMidiPrephagperi sati on buffer
(4X the yol Wpuakitde uiﬁél‘irﬁzlsrééla &9l | pellet), suppl errent ed with 10e-4M

| eupeptin (

PCT/ EP2006/ %@Qﬁa"e@ fe&f?g' "ﬂ%"%’sﬁg‘é\ ’F?‘iﬁ oY @%ﬁ’&'ﬁg'“ﬁtﬁf gz . either
by vortexi n¥efereededa 2%956 celfScner dve faghin GemplpisMedivme pontaining

honogeni ser (GIBCOERLS Life Hechnotayiesy mediugi sugplemented mith d0%av/l Qiaysed@fdetdl syri nge

N N oneeBbineeL gt DdInbTeinl ATl 9 98hots MioP ETsRE PlchidIS! N0 2

pol ypr ogyl ePM‘ﬁ%Sqlg '?Fﬁft Bﬁ%éﬁe ffgls ugﬁ@:"%@%o%m'ﬂ%ﬁ'g? 3?906?'"%*]0 th?st am ne H
cel I |ine TR@NHigakrersiguideinesdBiitipasn)c (48 medrsipostitansfestien erlls wesriplaceddatocr i bed
in the |itecanhpet médium@hpmmBnteamytasoﬁi@ml ‘@evoiary. 1994, 201(2), 894].

Chi nese hangpqy dgy@wst%eiewon %wm%ﬂmgmﬁ ﬁrag;fg M'?aﬂié@ﬂ@ HaleftGeept or vere
SCI‘

ted Br. J.
e macol . TG g e TR Bibr g ol Heer L1 RGLIEY RN BB WS oot e

for in Wbt réelaptaﬁ%fgqreme flask uging gthylene@ieming deitasacelic epid (BB TALHPYW ng assays:
15 (1) Hi st anvitnagehld féllonirig sevedal washag with phosimatybuReredesatiie slaTpoarad bei ng

assayed, i ”r@s,u§|5¥.lridgd S&r‘ﬁn fidd éoni%inﬁﬁfmdlrﬁurﬂ@gg d&ﬁ%& G ME‘R@ \F\r%ﬁ}g
d dil to t t O
Controny: - ( B e atesynAiperes wiPEies 3%'3'34‘ ¥h Fgg L J G carm o
Aggl utinin MPM‘W'W&?\@W_@@GS@&WIOG CﬂSO'LQPFQﬁéloﬁthISIt%m'W)W'“b? oximty
assay (3PA) ramsphigslyalobsl antiieadyl éaeaibed ageanse thel Nvteadiral danaie ofvhi histdngine H3 _
nmet hodol ogy EEJF 'lﬁ’cﬁﬂa%%\ﬁ%e 1%990 @(ﬂ?ﬁﬂﬂ&ﬁe@by HPRANRE & Sorfirfdihadi 9M8) i n
un

e P ShARaRS i B ARLE 5.o

30[ | which @{Hh?eﬂoﬁba'ﬁgabblb@@i mamgsat@d E’E‘W@'%@&éa ﬁwempe BWEea 10M fi nal
concentr at i (volegulddPRobes)dFaliowingawo hathat washeswith Soptangaediemf aalis 68rem nut es on

a rollens (Gerd@ihrOighSd6, 3 PRlon =B Bis ARt thtiRRskd ¥h bY¥ACS
concentrati %nt%gévg F%W Cytometer fitted with an Automatic Cell Deposition Unit. Control cells
were non-induced cells treated in a similar manner. Positively stained cells were sorted
as single cells into 96-well plates, containing Complete Medium containing 500pg mt”
Zeocin™ and allowed to expand before reanalysis for receptor expression via antibody
30 and ligand binding studies. One clone, 3H3, was selected for membrane preparation.

(ii) Membrane preparation from cultured cells
All steps of the protocol are carried out at 4°C and with pre-cooled reagents. The cell
pellet is resuspended in 10 volumes of homogenisation buffer (50mM N-2-

35  hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES), 1mM ethylenediamine tetra-
acetic acid (EDTA), pH 7.4 with KOH), supplemented with 10e-4M leupeptin (acetyl-
leucyl-leucyl-arginal; Sigma L.2884), 25,ug/ml bacitracin (Sigma B0125), 1TmM
phenylmethylsulfonyl fluoride (PMSF) and 2x10e-6M pepstatin A (Sigma). The cells are
then homogenised by 2 x 15 second bursts in a 1 litre glass Waring blender, followed by

40 centrifugation at 500g for 20 minutes. The supernatant is then spun at 48,000g for 30
minutes. The peliet is resuspended in homogenisation buffer (4X the volume of the
ariginal cell pellet), supplemented with 10e-4M leupeptin (acetyl-leucyl-leucyl-arginal;
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Specific activity=1160C /mmol), histamne (at a concentration that results
in the final assay concentration of histam ne being EC80). 30 After 2-6
hours, the plate is counted on a View ux counter using a 613/55 filter for 5

m n/ pl at e. Pwoozroo.,tmgss@gadi ng the plate, this is centri f“gﬁﬂqv@#&)éﬁgggﬁ? at 1500

rpm Data is "analysed using a 4-paraneter |ogistical
activity used as mninumi.e. histam ne not added to vveI . 35 (I1)
Hi stam ne H functional antagoni st assay The histam ne Hl cell |ine was

seeded into g maq%h.@)dantab%glérmk ﬁ&'ctﬁtﬁﬁ%g@iiag’%nﬁéﬂb y ¥l Gochhld U @

| at |
a6t 001) - Bl LRI IRPEIRaIO™0 5, JHUIFS BUHOENRes 0L Strkee) firby Torchg it

(G bco/ | nvi t therpsh ack or28 misgringesgith mmqgedjg—agamshm ltubg bettor, then through a
(G bco/ I nvi t 0@genexile Wing?d 2B 0r SI2r) syringde.nAi this poinethe prafraratiopls aljuotebintd2,

37C. -71 y\o ﬁeav@ge?%%bé?fo aERerRg &t gg&‘@lS Excess nedi um was renoved from

each wel | | oadi ng dye (250M Brilliant Black, 2M Fluo-4
diluted |n Té]odes buffer + probenecid (145 MM NaCl, 2.5 nMKC, 10nM
HEPES, 10nM (i)gl u@ereration of histaming H1 cell lne\ Cadl 2, M pr obeneci d, pH

adj usted t o TheliLnudriHil eaéptoriwdd didned weing Bmhﬂeﬂbrbadaﬁsldembéd inrthie it&ettﬁe pl at es

' b 0 di | d
\tAﬁr?hlemr:u at 8. BRdp snKEQSCcﬁﬁmér/@gR 203 BQEP'Cﬂﬁeéeer%tmé’? ?iﬁ"&él{%l' ute

ui concentr t|on
Tyr odes E@ffgﬁ y SEPE RO guen b1 EhRa eraa%"eaﬂa%a POEAIKREN and ¢ he
pl at e i ncubaPwgequis drscibed iathediteratuge Phameacph é@% 1\1&6&5 0A8n pl aced into
a 10 FLI PRTM (Mol ecul ar Devices, UK) to nonitor cell fluorescence (A 488

rim AEME 54@om Bandb%f fh'&‘?n%ﬂé}?ﬁlafﬁéféslé&qgr |h'0|tr§lﬂldl6§1'@d?a@ﬁwt?h échrdah@é"be” DG
(ed.), Calci UIT'E gﬁg% rot 0Cco New Jer sey: Humana Press,

125-136) befB’ Yo addition of 10l histanine at a concentratlon
that restftsllln t'ﬂ’@tm'ﬁal"':*aﬁﬁﬁ‘}m!%ﬁ&@ﬂf’ﬂﬁiFWYof hi st am ne being ECB. 15
Functi onal ahtragohicsmpowndi beiigessaybdhin asdid ppite 384 wall platehisstdded:ne | nduced

i ncrease in (4l uog, Sﬁ%?fé%?corﬁéomﬂ&%ﬁ&ié@ﬂ: {RY rdduftedbdiRBARMAtRYITH OMSOVRY el ar
Devi ces) . BYp 5 n[t@ﬁncent ration effect curves, functional affinities

are determ ne dard }Jhar macol ogi cal nat hemat i cal analysis. 20

Results Thel ydr pead/memirane 0Nt mixpreRaes BY BV hesd GRsmegoietinies 1 and
E336- E4626er Boly@frehe beatbeeker®n¥vGA PELIS) nantifdtidruproximity absayr(SR§d bexisivaths ay .

The resul ts membRrR(Srapardd #Padcfizht@RM thalwmethdddld d\éaéﬂb@aabavé)lan@tlonal pKi

is the negatay Oglﬂggr démﬁ{et( Pf{#‘ %g sa %pﬁé MNnbdl ssoci ation

constant as erm ne 1 ni's BB'W? nmenbr ane
ltperaz neer &= thengsufenlc peid aw@@@%&ﬁ a

prepared fro

MgCIz, pH? 4 NaOH) to give a final volume of 30|.|.| whlch contains Sug protein and

25  0.25mg bead per well and a 10uM final concentration of GDP, and incubating at rcom
temperature for 60 minutes on a rolier;

(c)  15ul 0.38nM [**S]-GTPyS (Amersham; Radioactivity concentration=37MBg/ml;
Specific activity=1160Ci/mmol), histamine (at a concentration that resuits in the final
assay concentration of histamine being ECgq).

30  After 2-6 hours, the plate is counted on a Viewlux counter using a 613/55 filter for 5
min/plate. Prior to reading the plate, this is centrifuged for 5 min at 1500 rpm. Data is
analysed using a 4-parameter logistical equation. Basal activity used as minimum i.e.
histamine not added to well.

35 () Histamine H1 functional antagonist assay

The histamine H1 cell line was seeded into non-coated black-walled clear bottom 384-
well tissue culture plates in alpha minimum essential medium (Gibco /Invitrogen, cat no.
22561-021), supplemented with 10% dialysed foetai calf serum (Gibco/invitrogen cat no.

40  12480-021) and 2 mM L-glutamine {Gibco/Invitrogen cat no 25030-024) and maintained
overnight at 5% CO,, 37°C.
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nunber of experinments. Al of the hydrochloride salts tested exhibited
antagonism > 6.5 30 fpK;, nore particularly the hydrochloride salts of
Exanpl es E9- E10, E12- E15, E18, E20, E24-E25, E27, E30-E31, E36-E37, E39,

E42 and E44wexhohidseys antagonism > 9.0 fpK;. Most partlcpelr@@%md‘gpg
hydrochl ori de salts of Exanples E13, El 8 and E36-E37 exhibited antagonism >

9.5 fpK,. 35 The hydrochloride salts of the conpounds of Exanples El-E34 and
E336-E46 were tested in the histamne H functional antagoni st assay.
Agai n, the Eaeedstmemmmspémsmdron%aémrtbmb 10 30fnBading e (@50,0d ar e

aver ages Of ight k Ty%des bofEOHE énécﬁ%{]%i béf b%d
antapen:=m ST jE'r&% pence ittt b S
RL repr esentPQObe('ﬁ_ledi adjusted o3 40 witl Ne@HKYQ Myywascdried:to Ga@WQ'WHW wher ei n

sai d cychkoalplayds wgetinmsam%rlm roiptiles BBSY%\CGBISC) t uted by Cl1.3 al kyl; 10 X
represents bond or -CH2-, R2 represents -aryI -aryI aryl, -aryl-heteroaryl,

-aryl - heter hetero het er o rqaryl - het eroaryl,
“het er oary1 Jidiatiast gomipne, et o e ired Eohgpliay i Bredkaintr ’
- het er ocyc| probgaeed Mﬂ?u‘ birodesdulfet pobgnedaassa %3*@!)9435 agiled toieachavell aryl

het er oar yI and tHeqiiste arayubhigl fGrr30UNIA a037°325%830pamnﬂatemwédemhau(ﬁlaéedmtbed 15
by 1, 218 ffz(%ﬁiwﬁtrmurég@sﬁo&rreé‘sh Eﬁ)rﬁ?ﬂ EelFfiEFesBén Efé' (A2 188 b, RO s\w' ch_are
G 6 al ky! | MR8 mbrapk ggseroe iy Sifygn oLyl Fpmber) D o) Salowm Sighpligs O

al kyl - O Cl1. £reipea)s, Nemotazm HumPre@i. 998| k38-136bRkafore awerirmnlonsm4

-OSQ2R4, - Ghultistarkink-a582Bdcentréflorfthal rsiits MRS B Rassaydorfzentrativh of

SO02NRARS, - N§ g;,,megég gl kyl -NR 4R5, -C3-8 cycl oal kyl - NRAR5, - CONRARS,
-NR4CCR Cl-6 aP *NR4COR5, -Cl-6 al Kyl - CONRAR5, - NRASO2R5, - OCONRARS,
-NR4C02 - NR6CO\IR4R5 and - SO2NRARS (wherein R4, RS and R6 independently
repres ent hféﬁ@@éﬁ antagorismds indirgted bya syppegssion of !nmmmerrmuceté\@pegm a

ni t rogen cofigresdence, lae naaeayd by thedFLIRRM; systamdMoleeulard Devidés). By mexthsi@6 nay be
optionally %Hﬁ&hfréﬂéh%ﬁe&%uﬂdes :ﬁluﬂz'iror?hl SipREds érﬁ@@tb?rnlm Gdhg RindarP bE the sane

or different an r ect ed romt e group corsisting of hal ogen,
hydr oxy, cygﬂ 3?’99\'8‘%"?51%? ﬁﬂé’"ajéf sol vates thereof. 2. A conpound

accordi®§ to claim1, wherein X represents a bond.

Results

The hydrochloride saits of the compounds of Examples E1-E34 and E336-E46 were

25 tested in the histamine H3 functional antagonism assay. The results are expressed as
functional pK; (fpK;) values. A functional pKi is the negative logarithm of the antagonist
equilibrium dissociation constant as determined in the H3 functional antagonist assay
using membrane prepared from cultured H3 cells. The results given are averages of a
number of experiments. All of the hydrochloride salts tested exhibited antagonism > 6.5

30  fpK;, more particularly the hydrochloride salts of Examples ES-E10, E12-E15, E18, E20,
E24-E25, E27, E30-E31, E36-E37, E39, E42 and E44 exhibited antagonism > 9.0 fpK.
Most particularly, the hydrochloride saits of Examples E13, E18 and E36-E37 exhibited
antagonism > 9.5 fpK,

35  The hydrochioride salts of the compounds of Examples E1-E34 and E336-E46 were
tested in the histamine H1 functional antagonist assay. Again, the results are expressed
as functional pK; (fpK;) values and are averages of a number of experiments. All
compounds tested exhibited antagonism < 6.0 fpK,.
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30 3. A conpound according to claiml1l or claim2, wherein R2 represents
-aryl, -aryl-heterocyclyl, -aryl-heteroaryl, -heteroaryl-heterocyclyl or
-heterocyclyl-heteroaryl. 4. A conpound according to claim3, wherein R2
represents -aryl-heterocyclyl or 35 -heteroaryl-heterocyclyl. 5. A conpound
according to any preceding claim wherein the substituents on the aryl,
het eroaryl or heterocyclyl groups of R2 are selected from hal ogen, hydroxy,
cyano, ni tGloAIME0, Cl1-6 al kyl, halod _6 al kyl, -O haloCl-6 al kyl, -0-Cl-6
al kyl, -SO2R4, - CONR4AR5, - 40 NRACOR5, -NR 4S02R5 and - SO2NR4R5. -73 6. A
conpound according to any preced] claim wherein R4 are

i ndependently sél ”Pjr ﬁq @g‘gﬁ Wﬁel@cﬁlﬁ’@ﬁcept?bﬁﬁaﬁémﬁ?fnd of
formula (1) or a phar naceutlcal | y acceptable salt or solvate 5 thereof as
claimed in any of clainms 1 to 6, whereiny Rl resents -Cl.6 alkyl, -C3.7
cycloal kyl or -CH2-C3.7 cycloal kyl; X reprgsents a_bond;, R2 represents
-aryl, -aryl-heterocyclyl, -aryl- hezt, T ¢ 2roaryl - het erocycl yl or
-heterogycl yl -heteroaryl; 10 wherd&'n sai het eroaryl and heterocycl yl
groups R2 may be optionally substituted by 1, 2 or 3 substituents which
may be the sanme or different, and which ardlsel ected fromthe gr oup

consi st i ng wier¢ial ogen, hydroxy, cyano, nitro, =0, Cl1.6 alkyl, haloC .6

al kyl , - Offabpfe %elﬁsa-b:% élkyl Q:ﬁl:y@oé}kyhbk ~CHS0Z Ry c1SAMYR R rein MR CHRGalkyl

- NRASO2R5 ejin and R5 are independently
sel ected f%fﬁ‘f 'EH?&@PV&: I:féz/lcorrpound or salt as clained in

clai m 10 V\HFEﬂﬁ’rQS@niﬁ ﬁmﬁuﬁﬂz-of formula (la) or a pharmaceutical ly
accept abl e F%zabpreeéntsOérylata?yltMr epfi-hetdr8arl, NryiRétdloRklyl Bheerddrg) Wwherein: Rl

represents | kyl : A and B
i ndependent PZ @?a&npe%&aql 'ﬁ{&b{g@l kyért%rgé %’%roﬁcﬁl\é@o t r8§1 @(’y, hal ogen,
cyano, nitr#8 e@ @Y'aﬁrK'yThetqfﬁ?m| hegt eaqqu}pr— %‘8’0%‘3 I kyl, -0-Cl1.6

al kyl , - NRM%an said@xRiadtBmaryl BRd heBRmyclyl FB0@FMaf, R mmdaﬂmmasmuwted

aIS% :\'R“lgrRs Sy QV&'Sﬁﬁﬁéﬁu@ﬁlg wRYch haf68 fRAGR o dn?&éﬁts 8hd whitd ra?@?éle&éd Cl-6

o ol Bl lreynd Y B At bhd HET SR LR L R ¥
i ndependent-OyhaleC el -OrGna alkylafids @Byiﬁiﬂeylalkyl -CO,R", -COR’ ~C1 5 alkyi- COR -
SR?, -SO,R* -SOR? -0SO,R?, - C15 alkyl-SO,R?, -C5 alkyl-NR*SO,R?, -C alky!-
SO:NRR®?, -NR*R®, —C,.5 alkyl-NR*R®, —Cs.5 cycloalkyl-NR*R?, -CONR'R®, -NR*COR®, -
20  Ci5alkyl-NR'*COR?®, ~C,; alkyl-CONR'R®, -NR*SO,R®, -OCONR‘R?®, -NR*CO,R?, -
NR®CONRR® and -SO,NRR® (wherein R*, R® and R® independently represent hydrogen
or Cy alkyl, or wherein -NR*R® may represent a nitrogen containing heterocyclyl group);
and
wherein R*, R® and R® may be optionally substituted by 1, 2 or 3 substituents which may
25  be the same or different, and which are selected from the group consisting of halogen,
hydroxy, cyano, amino, nitro and =0Q;
or solvates thereof.

2, A compound according to claim 1, wherein X represents a bond.

30
3. A compound according to claim 1 or claim 2, wherein R? represents ~aryl,
-aryl-heterocyclyl, -aryl-heteroaryl, -heteroaryl-heterocyclyl or -heterocyclyl-heteroaryl.

4. A compound according to claim 3, wherein R? represents -aryl-heterocyclyl or
35 -heteroaryl-heterocyclyl.

5. A compound according to any preceding claim, wherein the substituents on the

aryl, heteroaryl or heterocyclyl groups of R? are selected from halogen, hydroxy, cyano,

nitro, =0, Cy. alkyl, haloC, alkyl, -O-haloCy alkyl, -O-C, alkyl, -SO,R* -CONR*R®, -
40 NR'COR® -NR‘SO,R® and -SO,NR*R®.

-73 -



30 R6 represents hydroxy, halogen, cyano, nitro, Cl.6 al kyl, halod _6 al kyl,
-Ohalod _6 alkyl, or -0-Cl.6 alkyl; and n represents 0 or 1. 9. A conpound
or salt as clainmed in claim8, wherein A and B both represent CH 35 10. A
conmpound or salt as clainmed in claim8 or 9, wherein R7 represents -NR 4aR5a
or -CONRaR5 , wherein R4' and Rya independently represent hydrogen or Cl.6
al kyl, or wherein NR4aR5a represents a nitrogen containing heterocyclyl

group whi clg, may A dengiindarabidngte aaytpsédeamge:tbnhywﬁere% RY RS apdRStakd Uent s
'ndepe”dentlrllc%égﬁﬁ«!i%ﬁl&%@lecfe%g}or&ﬂg&}g?erpéﬁalhlééﬁ 11. A conpound or salt as

clainmed in a 5 independently represent
hydrogen or CI-3 al kyl. 12. A conmpound or salt as clained in claim8, 9, 10
or 11, wher7ein mtmnﬁbundlﬂfdrmulaﬁ(lmrmmﬂmhaemﬂmalw augepiablel saitor $olvatbi ch is: N,

N-d i ”eghWthéJre& s(c:falﬁféhhﬂgmepéfé s5l 6, gﬁ Rarf.et rahyd

ropyrazol o]

N, N-di et h rgfprfa e'%ti'ﬁéf%' eﬁwﬁy Igﬁgﬁ?r eCeafRRAINYr azol of 3, 4- d] azepi n- 2(
4H) - 15 yl Porepresentseg band; 6- cycl obutyl -5, 6, 7, 8-tetrahydropyrazol o

[3,4-d] azemzrre&(aééﬂtsyé t Niryithetsto V hRERERISA, -heteroaryl-heterocycl Ior

4- (6-cycl opgé}%"yo é l%g_ga}%trahy?ﬂ%yr II;}Eol o[??% d] azeprl),n 2(4 &) yl)-N N

di met hyl ben 3¥, -

N- et hy0- 4 Wherein saigianyll hetersary and beteraryelyk gravgsrtdlynay be eptipralysubstiviad 2( 4H)
-yl ] benzamyde 2 or 3 substituents which may be the same or different, and which are selected

N-met hy! - 3-dofi b YAriR}daKY br Ralbgeh, Byd ¥ vaabohOLﬁrkérﬂénaéeyénﬁm2<4W
 encar 9*’5 ﬁ%ﬁ%&%@ﬁ HGQR', -NBSOR’ and

ropyrazolo[
4- (6-cycl opéfi!tzI}lRF!)5 6nc7 8 tetrahydropyrazol o[ 3, 4-d] azepi n- 2(4H) yl)-N-net hyl b

enzam 46, wherein R* and R°® are rndependently selected from hydrogen and Cq alky,
3-{4-[6-(1-nethylethyl)-5,6,7,8-tetrahydropyraZzol o] 3, 4-d] azepl n-2(4H) -yl ] phe

nyl}-1, 3- oxazolidin-2-one, 1l-nethyl-3-{4-[6-(1-nethylethyl)-5, 6, 7,
8- tetrahydr&apyr a&mmlp@rwiqi]sat!@puclalrnmm)dam] préayis Ja- c@mnwndiafzf@rmdarﬁl@h@r 30

1- et hyl - 3e{ﬁi‘ra[rﬁaééim&m)m’dcﬁb@mél§alt5)r@ol?rat% therebRhydr opyrazol of 3, 4- d] azepi n- 2(
4H) - yl ] phenyl }-2-im dazol i d

1-[5-(6-cycl obutyl-5,6,7, 8-t tré‘hydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl )-2-pyrid
i nyl]-2- pyrrolidinone, fk}b-)q{
tet

1-[4-(6-cycl obutyl -5, R7 ropyrazol gl-x'4- d] azepi n- 2(4H) -yl ) phenyl ] -
2- 35 pyrrolidinone,

20 (la)
wherein:
R' represents —Cy.g alkyl, -C;.7 cycloalkyl or ~CH,-Cs.; cycloalkyl;
A and B independently represent CH or N;
R’ represents hydrogen, hydroxy, halogen, cyano, nitro, Cy¢ alkyl, haloC, atkyl,

25  -O-haloCyg alkyl, -O-Cy alkyl, -NR*R*, -CONR*R%?, -NR*COR%, -SO,R",
-NR*S0O,R* or -SO,NR*R™,
wherein R* and R* independently represent hydrogen or Cy alkyl, or wherein NR*®R
may represent a nitfrogen containing heterocycly! group which may optionally be
substituted by 1, 2 or 3 substituents independently selected from =0 and C,_jalkyl;

30  R®represents hydroxy, halogen, cyano, nitro, C,5 alkyl, haloCy alkyl, -O-haloC.¢ alkyl,
or -O-C,; alkyl; and
n represents 0 or 1.

9. A compound or salt as claimed in claim 8, wherein A and B both represent CH.
35

10. A compound or salt as claimed in claim 8 or 9, wherein R represents -NR*R* or

-CONR*R®, wherein R* and R* independently represent hydrogen or C,.5 alkyl, or

wherein NR*R% represents a nitrogen containing heterocyclyl group which may
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1-{4-[6-(1-nethylethyl)-5,6,
7,8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ] phenyl }-2- pyrrolidinone, 6-(1
-met hyl ethyl )-2-[4-(3-nmethyl -1, 2, 4- oxadi azol - 5-yl ) phenyl ]-2,4,5,6, 7, 8-
hexahyd ropyrazol o[ 3, 4-d]azepi ne, 40

4-[ 6- (2-net hyl propyl)-5,6,7,8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ] benza
m de,

4-16-(1- netob§i¢rtai|mob)su5$tﬂut§d8>yt1e2mbﬂbst’pwr&aimldep@)d@ntﬂ' aglegted fra(H) agd | benzam
i de,

1-[4-(6- ethyﬁ 5 6 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n- 2(4H) -yl ) phenyl ] - 2- pyr
rolidinone, -75 1- {4 [ 6-(cycl opropyl nethyl)-5,6, 7,

8- tetrahydr"dpyrd’z@ﬂ%@@nd Qy]saﬁeplcwwmn)clqmn]aoﬁe:wmwtzerersyﬁ!rand hone,

1-{ 4- [ 65( 2imebbyddnt Wﬂ)rbséat %rdr?)ggnbﬁbliéﬁl}(ﬂr opyrazol o[ 3,

4-d] azepi n- 2(4FD yl | phenyl } pyrrolidinone, 5

2-[4-(3-nethyl -1, 2, 4- oxadi azol - 5-yl ) phenyl ] - 6- 52 nethylpropyl% 2,4,5,6,7, 8-
hexahydrOpylﬂazoﬁ)tfqnﬁplﬂpapzéﬁﬂﬁéclalme in ¢claim' 8, 9, 10 or 11, wherein n'is

1-[ 4- (6-cycl ohexyl -5, 6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2(4H) -yl ) phenyl ] -
2- pyrrolidinone, 4- (6 cyclopentyl 5, 6,7,

8-tet d | o] 3, 4-d 4 b d 10
1-[2-286Zygl(&%re%zo Oéo aﬁd@%rtgﬁf?&f“g) %5’92&? gFCZ%aT 11] gzepl n-2(4H) -yl ) phenyl ]

-2- pyrrolidinone,

6- cycl obuth%hé 564{@ dnmbthyipzoﬁlﬂ)%edlaatéﬁbh@raw@mguld]azefimﬁz(@% 8-
hexahyd ro 4- d] azepi ne, (6-cyclobutyl -5
7, 8-tet rah

4-d] azepin 2 4H) c}‘rbenzam de 15
6. cycl Opentw [eﬂny%%{ mpihyEmus, @Jamtea@éy ey AaqRIaAIpZeRIn 261D 7, 8-
hexahydsrowb@mmm&S 4- d] azepi ne, 6-cycl obutyl-2-[4- (rret hyl su I fonyl

henyl 2
?\II-O[ 4- )(/6] cyc gﬁ Pu%’%gei(s%%h&&%}sgﬁégb%igé g‘%lﬁ%ﬂﬂkﬁ} aZepl n- 2( 4H) -
yI ) pheny! ] APEEH %Eﬁ%ﬁ%m de, 20

3-[4-(6-cyct @wntovbntﬁl-ﬁﬁw Bietehydopyraegyidatdiazgsn-2(4H)ateNiNa- 2( 4H) - y1 ) phenyl ]
-1, 3- Oxaz%mé& ibén
1-[ 4- c open tet oI03 d ep | ) phenyl
13l et 91 PR 354%1??8?%& OBy E G A Gpiratogiad aRsanatf) -y ) Penyl]
et r ahydrtipgnzamides[ 3, 4- d] azepi n-2(4H) -yl ) benzon itrile, 25
(2- methayayPRY 6 t-mdinyletRyll-816; PEYSpRrop kb3, A dpkegirR4)2( 4H) - yI | benzo

| e,

1- mstyt'] %ZtaH.'(F% t et rahydr opyr azol o[ 3, 4-d] azepi n-2(4 benzon
e B it iy B ropPAE D IA-diaenit 214 Namaty o Gl des ot o
3, 4- d]26zep1 wecyclobehttﬂfkﬁ 6; % §-tdtabydnpbyrazdio[3,4-dlazepin-2(4H)-yl)- N-methylbenzamlde

8-t et rahyg 40[e>tﬁ ggahaéﬁyrﬂscﬁ ABA8HhyakthAazblol RReMEebn 2 HR]-MifheRyi)-1,3-
g

m dazol i di n
4- (6- cycqxﬁ N8, 7, 8-t et rahydr opyrazol of 3, 4- d] azepi n- 2(4H) -yl ) phenyt ] -

g- oxazol 1-mlﬁthy231§4‘r{f; (1 methylethyl) -5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-
yllphenyl}-2-imidazolidinone,

30  t-methyl-3-{4-[6-(2-methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-
yllphenyl}-2-imidazolidinone,
1-[5-(6-cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yi}-2-pyridinyl}-2-
pyrrolidinone,
1-[4-(6-cyclobutyl-5,6,7,8-tetrahydropyrazoio[3,4-dlazepin-2(4H)-yl)phenyl]-2-

35 pyrrolidinone,
1-{4-[6-(1-methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)}-yllphenyl}-2-
pyrrolidinone,
6-(1-methylethyl)-2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-2,4,5,6,7,8-
hexahydropyrazolo[3,4-djazepine,

40  4-[6-(2-methylpropyl!)-5,6,7,8-tetrahydropyrazolo[3,4-d)azepin-2(4H)-yl)benzamide,
4-[6-(1-methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yllbenzamide,
1-[4-(6-ethyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl}phenyl}-2-pyrrolidinone,

8-t
4-[ 6-
nitri
4-[ 6-
itr
[
7,
i
3-
1,
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3-[4-(6-cycl obutyl -5, 6,7, 8-tetrahydropyrazol o] 3, 4-d] azepi n-2(4(-1)-yl) phenyl
]-1-methyl -2, 4- imdazolidi nedi one,
6- cycl obut yl - 2-[ 4- (4- nor phol i nyl ) phenyl )-2,4,5, 6,7, 8-hexahydropyrazol o[ 3,

4-d] azepine, 35
6- cycl obutyl - 2-[4-(1- pi peridinyl)phenyl]-2,4,5, 6,7, 8 hexahydropyrazol of 3, 4-d
] azepi ne,

6- cycl obut yi-{426{(dydlchrenyimethlygisey T, BaiteahytiiopPratolo[34-dladepiescypypprngre! of 3, 4-
g] ?Ze{a%n(ezp rrolhdmone y t et rahydropyrazol o dlaze 2(4H) -yl ] ph
enyl }-1, 3- a[%? ,naﬁtﬁy Q)OBHLS 6,7 g—tetrahydro yrazglo[S 4- d]aszln 2(4[1{)-yl]p?|enyl é

1-{5-[6- (1pryﬂ‘olrr;rrhcmehyl) 5,6,7,8-tetrahydropyrazol of 3, 4-d] azepi n-2(4H) -yl ] - 2-

d I t 3- di
i) i bl éq"*""f"f“ ”‘1”‘95“%' e e oS W acepine. 7o

6- cycl obut ézzo?[ 4 %Z irg hexahydr o yrazol %;} 4- g‘]hazepl ne,
4- (6-cycl dbiﬂr(ﬁfcyslo XYV-56878-éQtF8éW9@PV@E9|ﬁ Plegepia-2( iy dlpnangl-2+) - yI
) met hyl ] berp@qehd..ﬁdnel e; or a pharmaceutically acceptable salt thereof. 5 14.

A d

N et Pl - 2-F &R RpA So 7. 2L ggdf“@vr‘égo'bfé SRk

4- d] azdBi n- 12@ QY°'9PT’BE'er@- tr@f‘NfQPWZQ’W folazepi2 BphREdi cal | y
accept abl e pablidihdrex, eof . 15. A conpound according to claim1, which is:

N- et hyl - 4d§y§eﬁ %ﬂk?k@ﬁﬁ-ﬂ%@oiacﬁaio% y@g?{ﬂ{yﬂ&y&%‘)} 13 4-d] azepi n-2(4H) -

15 yl ] benzgm armaceut i acceptabl e salt thereof. 20
16. A phar 5@“ QEWE%P 6§ﬂ?4%ﬁ%gwhlch conpri ses the conpound of formula
(1) as def itacyclobatyls5 6ved-tetratlydiopyrazoloi3. 4t 8lasepin-2(4 A yhiveazaridel | y

accept a3l e galdopeh§i-2p4-(3- ﬁféﬂwyﬂ[ﬂ’ﬁbi&ﬁ&‘ét—ﬁ%ﬁbﬁéﬁyﬁwskabée carrier or

exci pi ent. e%% myg%%?#gﬂ ‘ﬁ%e I n any oné of clainms 1 to 15 for use

in the 25 tq ? SHCal di seases. 18. A ¢ conmpound of forrmula (I)

or a phar metexeiabei 2;[%@@@&8&@@1 Jphenylltdd P Sof. 8-hexahvdrapyrazglolh4-4lazepine. of

claims 1 tov-Jb(6-tyelobutys®Bs7, 8-téthuhiyapytazcloBibalaaesie-2(4H)-t he treat ment or

pr ophyl axi sy| ﬁenﬁ@%‘t%\é@ lfdﬁBleJémnts I n diseases. 30 19. A conpound or salt

as cl aIZISBd F 4-(6-cyclopentyl-5, 6 7 8- tse?raﬁ?drgp;rgzegl&g 4—(§]azep|n -2(4H)-yhiphenyl]-1,3-

oxazolidin-2-one,
1-[4-(6-cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2{4H)-yl)phenyi]-3-methyl-2-
imidazolidinone,
4-(6-cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)benzonitrile,

25  4-[6-(2-methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yllbenzonitrite,
4-[6-(1-methylethyl)-5,6,7,8-tetrahydropyrazolo{3,4-d]azepin-2(4H)-yllbenzonitrile,
2-(4-bromophenyl)-6-cyciobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-dlazepine,
1-[4-(6-cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yt)phenyl]-3-methyi-2-
imidazolidinone,

30  3-[4-(6-cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl)phenyt}-1,3-
oxazolidin-2-one,
3-[4-(6-cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yl)phenyl]- 1-methyl-2,4-
imidazolidinedione,
6-cyclobutyl-2-[4-(4-morpholinyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-dlazepine,

35  B-cyclobutyl-2-[4-(1-piperidinyl)phenyl}-2,4,5,6,7,8-hexahydropyrazolo{3,4-d]azepine,
6-cyclobutyl-2-[4-(1-pyrrolidinyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo(3,4-dlazepine,
3-{4-[6-(2-methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H}-yllphenyl}-1,3-
oxazolidin-2-one,
1-{5-[6~(1-methylethyl}-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-yi}-2-pyridinyl}-2-

40  pyrrolidinone,
6-cyclobutyl-2-[1-(6-methyl-3-pyridinyl)-4-piperidinyl]-2,4,5,6,7,8-hexahydropyrazoio(3,4-
dlazepine,
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substance in the treatnment or prophylaxis of cognitive inpairnents in

Al zhei ner' s di sease and rel ated neurodegenerative disorders. 35 20. Use of a
conmpound as defined in any one of clains 1 to 15 in the manufacture of a
medi canment for the treatnent of neurol ogical diseases. -77 21. A

‘phar maceuti cal conmposition for use in the treatnent of neurol ogical

di seases, which conprises the conpound of fornmula (1) as defined in any one
01;1 cl ai ms_6I-cybtmbﬂd§i-@4phen;042a¢,B,ﬁc?e&hémiytlmpgmzelmabﬂhze?'hé, érhereof , and a f
phar maceut isged. t € ) C " ration o
Phe compourdtor i ERRERe e pe R ldpieztiofe dPaBpR AR Ihe b aiFIL ) Iy
acceptabl e salt thereof, which process conprises: (a) reacting a conpound of
formul a (1 loy amharmaagqutically atcemablé salf thesdofr ei n X and R2 are as defined in
claimls with a conpound of formula R1'=0 wherein Rl' is ClL 6 alkyl, C3.7
cycl oal kyl or CH C3_7 cycl oal kyl, wherein the cycl oal kyl groups may be
optionally substituted by Cl1.3 alkyl; or 15 (b) reacting a conpound of
fornula (11Mf N Agoxepeurdrccemding tﬂﬁéﬁ@ﬂnwmch#ﬁi R2 are as defined in claim 1,
wi th a conpémethybfi-[6-(2-mekiey|frdpy5,6\ite tetianydrdfyridolo[3, 4adjagefin-0ed)i n claim 1
and wher ei M b&qziaFni% suitabl e | eaving group such as a hal ogen; or (c)
reacting a’conpound of formula (M) /N HNNRL 25 (VI) wherein RL is as
defined in claiml1l, with a co un | aA\R2- X-B(OH) 2 wherein R2 is
aryl, aryl-aryl, aryl-heteroaryl/, - | ,. heteroaryl,

het eroaryl -aryl, heteroaryl - h‘eﬂ eroaryl or heterodryl-heterocyclyl and X is

a bond;1%r 30 (d) reacting a conmpound of formula (M) N HN:CNRL (VI)
or a pharmaceutically acceptable salt thereof.

15. A compound according to claim 1, which is:
N-methyl-4-[6-(1-methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-dlazepin-2(4H)-

15 yllbenzamide
0 N
O
—N
H

or a pharmaceutically acceptable salt thereof.

20 16. A pharmaceutical composition which comprises the compound of
formula (1) as defined in any one of claims 1 to 15 or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier or excipient.

17. A compound as claimed in any one of claims 1 to 15 for use in the
25 treatment of neurological diseases.

18. A compound of formula (I} or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1 to 15, for use as a therapeutic substance in
the treatment or prophylaxis of cognitive impairments in diseases.

30
19. A compound or salt as claimed in claim 18, for use as a therapeutic
substance in the treatment or prophylaxis of cognitive impairments in
Alzheimer’s disease and related neurodegenerative disorders.

35 20 Use of a compound as defined in any one of claims 1 to 15 in the
manufacture of a medicament for the treatment of neurological diseases.
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-78 r wherein RL is as defined in claim1l, with a conpound of fornula

R2- X-L1 wherein R2 is as defined in claim1, wherein Xis a bond, and
‘wherein L' is a suitable |leaving group such as a halogen; or 5 (e) reacting
a conmpound of formula (M) N HNNR (VI) wherein R is as defined in
.claiml1, with a conpound of fornula R2-X-L' wherein R2 is as defined in
claim1, wherein Xis -CH2-, and wherein L' is a suitable |eaving group such
10 as a hal2agenA gHarinbredtizar edngmisitiog for usenim thetebathehtasf melildgidal Whi ch i s

protect ed; 10%%_&157 & whi . EIGHRYS e QndduRoPREMERTR UM RLd iY@ of ') tO

anot her .
claims 1 to 15 or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

5
22. A process for the preparation of the compound of formula (1) as defined in cfaim 1
or a pharmaceutically acceptable salt thereof, which process comprises:
(a) reacting a compound of formula (I1)
o=
10
(1)
wherein X and R? are as defined in claim 1, with a compound of formula R"’=0, wherein
R is Cysalkyl, Cs7 cycloalkyl or CH-Cs; cycloalkyl, wherein the cycloalkyl groups may
be optionally substituted by C,_; alkyl; or
15

(b) reacting a compound of formula (I}

\

O

wherein X and R? are as defined in claim 1, W|th a compound of formula R'-L?, wherein
20 R'is as defined in claim 1 and wherein L? is a suitable leaving group such as a halogen;
or

(c) reacting a compound of formula (VI)
N
S T
—
25 (Vi)
wherein R is as defined in claim 1, with a compound of formula R%-X-B(OH), wherein R?
is aryl, aryl-aryl, aryl-heteroaryl, aryl-heterocyclyl, heteroaryl, heteroaryl-aryl, heteroaryl-

heteroary! or heteroaryl-heterocyclyl and X is a bond; or

30 (d) reacting a compound of formula (V1)

/\NjO
H—N —R!
—
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15

wherein R' is as defined in claim 1, with a compound of formula R2-X-L' wherein R? is as
defined in claim 1, wherein X is a bond, and wherein L' is a suitable leaving group such
as a halogen; or

(e) reacting a compound of formula (V1)
N
/ =
H—N N—R?
.
(V1)
wherein R' is as defined in claim 1, with a compound of formula R%-X-L" wherein R? is as
defined in claim 1, wherein X is —-CH,-, and wherein L' is a suitabie leaving group such
as a halogen; or

)] deprotecting a compound of formula (1) which is protected; or

(9) interconversion from one compound of formula (1) to another.
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