- 3 OCT 2006 WO 2004/074291 PCT/1B2004/ 000432 -t- Triazole Conpounds Usef ul
in Therapy This invention relates to novel conpounds useful & (fheggpy and
t o processegohgusobirer preparation of, internediates used payiBRoPbdRsy ati on
of , conpositions containing and the 5 uses of, such derivatives. Japanese
pat ent’ application No. 09328484 descri bes -{-ri azol e qui noxal i nes useful as
anti- allergy and anti-inflammtory agents. Japanese patent application No.
09132576 describes triazole quinoxalines useful as anti-allergy and
anti-inflammtory agents. 10Triazude EompmreistUseinl incteirapy No. 06135965
describes triazol e quinoxalines useful for curing and preventing allergies,
I nfl ammati on and PAF-associ ated di seases. Japanese patent application No.
06128262 dedbisi ineantioni iekxiése tmubmlxcajnhpmmdsususéﬂul i threrapyt endedi proessses ffodthegs
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aggr essi dn, uéészdy(esmmrdawdwggase anorexia nervosa, anxiety, anxiety
di sorder, asthmm, ‘atherosclerosis, autism cardiovascul ar disease
(i ncludi ng angi na, atherosclerosis, hypertension, heart failure, edens,
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ej acul ati ony @rugggwgg ﬂéﬁl | abor, pul nonary di sease, Raynaud's
di sease, rena I Seas rena fal | ure, male or female sexual dysfuncti on,

septic shock, sleep disorder, spinal cord i nj ury, thronbosis, urogenital

e S Bl kb o AR o Pt Mt

angi na, at hpropediesr oSihey Ingpeld asetoty, tfeaaraggre‘salohummﬁdem disease, anorexia

hypernatr ema) osdlY SRS, " A9y (RErBY.Y adifhad SRR losis""SHIR " bW cvascular
disease (including angina, atherosclerosis, hyperiension, heart failure, edema,

_ hypematremia), cataract, central nervous system disease, cerebrovascular ischemia,

20 cirrhosis, cognitive disorder, Cushing's disease, depression, diabetes mellitus,
dysmenorthoea (primary and secondary), emesis (including motion sickness),
endometriosis, gastrointestinal disease, glaucoma, gynaecological disease, heart
disease, infrauterine growth retardation, inflammation (including rheumatoid arthritis),

ischemia, ischemic heart disease, lung tﬂmor, micturition disorder, mitilesmerchz,
25 neoplasm, nephrotoxicity, non-insulin dependent diabetes, obesity, obsessive/compulsive
disorder, ocular hypertension, preclampsia, premature ejaculation, premature (preterm)
labor, pwmonary disease, Raynaud's disease, renal disease, renal failure, male or female
sexual dysfunction, septic shock, sleep disorder, spinal cord injury, thrombosis, urogenital
tract infection or urolithiasis.
30
Particularly of interest are the following diseases or disorders:
anxiety, cardiovascular disease (including angina, atherosclerosis, hypertension, heart
failure, edema, hypernatremia), dysmenorrhoea (primary and secondary), endometriosis,
emesis (including motion sickness), intrauterine growth retardation, inflammation
35 - (including rheumatoid arthritis), mitflesmerchz, preclampsia, premature ejaculation,
premature (preterm) labor and Raynaud's disease.



enesi s (including notion sickness), intrauterine growth retardation,
inflammation 35 (including rheumatoid arthritis), mttlesmerghgy 1n0s

pr ecl anps [ ure ejaculation, premature (pretermpé 00 4fpaynaud’ s
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t hey exhibit vasopressin antagonistic acfvity and can be used in the
treatnent of dysnmenorrhoea (primary and secondary). 5 There is a high unnet
need in the area of nenstrual disorders and it is estimated that up to 90%
of all menstruating wonen are affected to sone degree. Up to 42% of wonen
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in the | ower abdomen is caused by nyonetrial hyperactivity and reduced
uterine blood flow These pathophysi ol ogi cal changes result in abdom nal
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of the fenBPRMIBRNL VALK BOHrS frvsaE akg lash et R gs g yamiidepsinocarpurd €8 lion ing
present, spgipRdu@nf@etriosis, pelvic inflamatory disease 20 (PID),
fibroids or cancers, secondary dysnmenorrhoea will be diagnosed. Secondary
dysmen(‘lpr hoea is diagnosed in only approxi mately 25% of wonen suffering from

dysmenorrh r i | ' ' Q. ' ,
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menstrual cycle. [Inhibition of the pharmacol ogi cal actions of vasopressin,
at the ut ef’i’iﬂ]%ryv%frgr%ﬁgrﬂo%a is diagnosed when no abnormality causing the condition is
identified. This affects up to 50% of the female population. Where an underlying
gynhaecological disorder is present, such as endometriosis, pelvic inflammatory disease
20 (PID), fibroids or cancers, secondary dysmenorrhoea wili be diagnosed. Secondary
dysmenorrhoea is diagnosed in only approximately 256% of women suffering from
dysmenorrhoea. Dysmenorrhoea can occur in conjunction with menorrhagia, which

accounts for around 12% of referrals to gynaecology outpatients departments.

AT

25 Currently, women suffering from primary dysmenorrhoea are treated with non-steroidal
anti-inflammatory drugs (NSAID's) or the oral contraceptive pill. In cases of secondary
dysmenorrhoea surgery may be undertaken to correct the underlying gynaecological
disorder.

30 Women suffering from dysmenorrthoea have circuiating vasopressin levels which are
greater than those observed in healthy women at the same time of the menstrual cycle.
Inhibition of the pharmacological actions of vasopressin, at the uterine vasopressin
receptor, may prevent dysmenorrhoea.



receptor, may prevent dysnenorrhoea. -3 OCT 2006 WD 2004/ 074241

YCP/ 1152004/ 000432 -3- According to the present invention the}@(] gyprovided
a conpound wH 2b@mgea (1), NN Al N--\ z' \ Wz X 4 ¥L§l/“52009[bmﬁjz
pharmaceutically acceptabl e derivative thereof, wherein 5 represents
-(CH2)a(©O, , -CO, or -CH(Cls al kyl)-; -Wis -0-, -S(O, -, or -N(R) 10 R1
represents H, C, _g al kyl, (CHZ)bCCRZ, CQ( CH2) bNR2R3, S02R2, (CH2)0O0R2,
(CH2), NR2R3, or (CH2 bhet'; het" represents a saturated or unsaturated

het er ocycl eserdingdimtae present isvention deere is proviged acompound of fasmuleodk oms -
selected fromO, N, or S, 15 optionally subﬁ_tmtuted with C .$ alkyl; X and
Y i ndependently represent H, Cl4 al kyI hal g eBJ_ , CF3, OCF3, OR4; Z
represents -(CH )f(0O9-, -CO or, € ) O Ring Arepresents a 4-7
menber ed, saturated N-contai ning opt | mnal ly substituted with
OH, andin whi ch optional ly at zssubstltuted with 0; R ng
B represents phenyl or a 4-7 nenbered unsatuiafed N-containing heterocycle,
25 optionally substituted with OH, hal ogenX €N, CONH2, CF3, OCF3, and in
which optionally at least one ring Nis substituted with 0; R2 and R3

i ndependently represent H, Cl4 alkyl [opt{Honal |y substituted with OH,

hal ogen, C $ al kyl or Cl.6 al kyl oxy G al kyl oxy, N(C, -s al kyl) 2,
or [C3.8 cﬁl‘%‘%ﬂ Jhﬁe"vo@mﬁgtaaﬁcﬂqqgat'\@&b@@gwhmm the nitrogen atomto
which thgy are attached I ndependent|ly” represent a heterocycle of from3 to
8 atons, optlonall substituted with Cl4 al kyl; R4 represents straight or
br anched N EPEeRfs (CHO)s, -CO-, or -CH(Cro alkyil:

W is -O-, -S(0),-, or -N(R")-

10 R! represents H, C.5 alkyl, (CH,),COR?, CO(CH,),NRZR?, SO:R?, (CH,).OR?,
(CH)NRZR?, or (CH,)phet';

het' represents a saturated or unsaturated heterocycle of from 3t0 8
atoms containing one or more heteroatoms selected from O, N, or S,
156 optionally substituted with Cy.¢ alkyl;

X and Y independently represent H, Cg alkyl, halogen, OH, CF;, OCFs, OR*

Z represents -(CH,){O)g~, -CO- or -CH(C.5 alkyl)-;

20 _
Ring A represents a 4-7 membered, saturated N-containing heterocycle, oplionally
substituted with OH, and in which optionally at least one ring N is substituted with O;

Ring B represents phenyl or a 4-7 membered unsaturated N-containing heterocycle,
25 optionally substituted with OH, halogen, CN, CONH,, CF,, OCF,, and in which pptionally
at least one ring N is subsfituted with O;

R? and R® independently represent H, Cy alkyl [optionally substituted with OH, halogen,
N(Cy.¢ alkyl)z, or Cy.5 alkyloxyl, Ci. alkyloxy, N(Cy.s alkyl)s, or [Cas cycloalkyl];

30 orR?and R, fogether with the nitrogen atom to which they are attached independently
represent a heterocycle of from 3 to B atoms, optlonally substltuted with Cy.s alkyl;
R*represents straight or branched Ci¢ alkyl,



3 OCT 2006 WD 2004/074291 PCT/1B2004/000432 -4 a and c independently
represent .0, 1, or 2; b, e and g independently represent 0 or 1; d and f
i ndependently represent | or 2. 5 In the above definitions, h@lmggﬁ ans

fluoro, no or iodo. Alkyl groups containing the re Qe nunber -«
of car bon%ﬁ&ﬁ%m%ﬁéept wher e indicated, can be unbrancl?@&““@?&ﬂ{“%é%ed
chai n. Exanpl es include nethyl, ethyl, n-_‘p_ropyl , I-propyl, n- butyl,
i -butyl, sec-butyl and t-butyl. Exanpl es of cycl oal kyl include cyclopropyl,

cycl obutyl, 10 cyclopentyl, cyclohexyl and cyci oheptyl. Exanples of al kyl oxy
I ncl ude net hoxy, ethoxy, n- propyloxy, I-propyloxy, n-butyloxy, I|-butyloxy,

sec- but yl ox a d, t but XY. Heterocycl es included within the definition of
"het er ocycl ipdeRe Y represethQolaAr 2 triazol yl, “thienyl, furyl,

thaazol yi , wéﬁrﬁ'@fhdeﬁéﬁdéﬁg)ﬁ?é&é@ent @%agi azolyl, pyridnyl, pyrinidi _nyl , 15
pyri dazi nyI c’yra2| nyl , indolyl, isoindolyl, quinolinyl, isoquinoiinyl, ~

benzi i dazdi fla‘#ﬁne&,@enﬁwpressmhat 24zinyl, benzoxazol yI and qui noxal i nyl
t oget her5vv|th partially or fully saturated versions thereof as well as
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, honopiperazinyl,
oxazepanyl ,In at%@ absv?)rdﬂfmmns, lmoganefr@ﬁné uglfo@quﬂpr@,f b o rieldpo. arAdkyl taveeps n

whi ch Ll-6
e i b e
(iv) R is unGramcherk or ;branghedechain. s Examplssi incide | mghyieletlmi nlyipropybrlﬂmn»yl,nm

(ot onal ) PREHERE e paf RILShD b ) B apPil O

R2 i s nth phytibpsitylpcyginhexpl anidroyclohepivl. dhabiplessafakylaaytireduds miethGty, Btlhadxyy
r
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attached represent o

Heterocycles included within the definition of "heterocyclé“ are pyrrolyl, imidazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl,

15 pyridazinyl, pyrazinyl, indolyl, iscindolyl, quinolinyl, isoquinclinyl, benzimidazotyi,
quinazolinyl, phthalazinyl, benzoxazolyl and quinoxalinyl, together with partially or fully
saturated versions thereof as well as azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
homopiperazinyl, oxazepanyl, and morpholinyl.

20 Preferred groups of compounds are those in which any one or more of the following

apply:

0) W is NR';

(i) R is Cq-5 alkyl, and more preferably methyi i-propyl or n-butyl;

(iti) R isH;

25 (iv) ! is (CHa)phet';

v) he:t1 is pyrrolidinyl, piperidinyl, morpholinyl, azetidinyl, oxazepanyl,
pyrimidinyl, pyridinyl, thiazolyl, or imidazolyl, (optionally substituted with C,.
¢ alkyl)

(vi) R' is CO(CH),NR*R?,

30 {vii) R? is morpholingl or pyrimidinyl (optionally substituted with C, alkyl
[optionally substituted with OH, halogen, N(Cy.salkyl)s, or Cisalkyloxy] or
NMey).

(viif) R? and R? together with the nitrogen to which they are attached represent

morpholinyl, pyrrolidinyl, piperazinyl, azetidinyl, tetrahydropyranyi,
35 pyrimidinyl or piperidinyl (optionally substituted with C1.s alkyl)

(ix) Vis -(CH2)a(O)e-;



nor phol i nyl, pyrrolidinyl, piperazinyl, azetidinyl, tetrahydropyranyl, 35
pyrim dinyl or piperidi nyI (optionally substituted with C1.6 al kyl) (Ix) \
is -(CH2)d(Oe ; - 3 OCT 2006 WD 2004/ 074291 PCT/ 1B2004/ 0003381 2006- (x) Z is
- (CH2) T (O %6 200ddaashi ST, (Xii) e is 07 ()iii) f is 1 Spéyirbododss:0;

(xv) Xis H (xvi) Yis in the 4-position of the phenylene ring (according to
the nunbering of formula (1)) to which itis attached; (xvii) Y is hal ogen,
preferably chioro; 10 (XVIII) Y i s al kyl oxy, preferably met hoxy; (xix) Y

i s al kyl, prefej'lably rza X) Yis CF3 or OCF3; (xxi) Zis (CH)d(Oe;
(xxii) eis O( S ()xi g (xxiv) ring Ais linked to ring B via a

ni trogen atomgkip ri ngdAs1(xxv) ring Ais piperidinyl (optionally substituted
with OH and O(Qt)l onallﬁy ﬁ | east one N is substituted with 0); (xxvi) ring
B is pyridinyl"optiofdf’y substituted with one or nore groups selected 20
from OH, hal oggiy CN, f@H2, CF3, OCF3, and optionally at |east one ring N
I S substi tute§ ith 0), preferably it is 2-pyridinyl; (xxvii) ring Bis

pyri m di V1 onal Ws ubstituted with one or nore groups selected from
OH, hal ogen, @{,) CONH is¢3, OCF3, and optlonally at | east one ring Nis
substituted with 0), prefera ly 2-pyri ;25 (xxviii gxmx n
is 2. Preferrd®tonpolnigdn thechpasifgn Pf)trle}ﬂi"eﬁyl@%% Apd |($ﬁP§FFi’P@FP ﬁ\eenumbe ing of

formula (1)) to which it is attached;

(xvii) Y is halogen, preferably chloro;

10 (eviil) Y is alkyloxy, preferably methoxy;

% (xix) Y is alkyl, preferably methyi;

(0 Y is CF3 or OCFy;
(od) Zis (CH2)a(O)e;
{(xxii) eis0;

16 (codif) dis 1;
(xiv) ring A is linked to ring B via a nitrogen atom in ring A;

(Oxv) ring A is piperidinyl (optionally substituted with OH, and optionally at least
one N is substituted with O);

(o) ring B is pyridinyl (optionally substituted with one or more groups selected

20 from OH, halogen, CN, CONH,, CF;, OCF;, and optionally at least one
ring N Is subsfituted with O), preferably it is 2-pyridinyi;

{oxvii) ring B is pyrimidinyl (optionally substituted with one or more groubs

%‘% selected from OH, halogen, CN, CONH,, CFs;, OCF,, and optionally at

least one ring N is subsfituied with O), preferably 2-pyrimidinyl;
25 (cxviii) nis 1;
(xix) nis 2.

Preferred compounds according to the present invention are:
- 8-Chloro-5-methyl-1-(3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl)-5,6~dihydro-4H-
30 2,3,5,10b-tetraaza-benzofejazulene fthydrochloride;
8-Chloro-5-isopropyl-1 -(3,4,5,6—tetrahydro-2H-[1 2'bipyridinyl-4-yl}-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzole]azulene trihydrochloride;
1-{8-Chloro~1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-yi)-4H,6H-2,3,5, 10b-tetraaza-
benzo[e]azulen-5-yl]-ethanone dihydrochloride;
35 8-Chloro-5-methanesulfonyl-1-(3,4,5,6-tetrahydro-2H-[1,2"Tbipyridinyl-4-y})-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzolelazulene;



- Chl or o- 5-net hyl -1
(3,4,5,6-tetrahydro-2H[1, 2" ] bi pyridinyl-4-yl)-5, 6-di hydrg)mk m]%o
Foggb‘g%eztgéﬂgﬁg%lb_egz?%ehaéu( ene trihydrochl ori de; POT/IB2004/000432

t rahydro-2H-[ 1, 27bi pyri di nyl - 4-yl ) -5, 6-di hydr o- 4H

3,5, 10b-t etraaza- benzo[ e] azul ene trihydrochl oride; 1-[8-Chloro-l1 -(3,4,5,
tetrahydro-2H[ | ,2"jbipyridinyl-4-yi)-4H, 6H 2, 3,5, 10b-tetraaza-
n

enzo[ e] azul ene%mbb-@H@ﬂﬁmm%hﬁﬁHaﬁglvl Brpbﬂain-ﬁﬁ)-s 6-dihydro-4H-2,3,5,10b-

- Chl or o- 5- et hanesul f onyl
(3,4,5,6- ﬁ@fﬁa&ﬂsb&ﬁéo[ﬂqz{'@n% ] bi pyridinyl-4-yl)-5,6- dihydro-4H2,3,5, |

_Ob tetraaza-be @Z&ISJ@@H&%sulfo%yM1%Q%idiﬁ@ygﬁgéﬁdﬂﬂ%,ggﬁy]ﬁ@@%/ 000432
8- Chl or o- 528 A0P-ietqazapenzoielgeuepey| - pi pe(din-4-yl)-5, 6-di hydro-4H2, 3,5, 1
gb Cht et rpaza- b%Zcﬂ{I&b?sZ-HJeﬁi}F {345,5etahydro20{1 Zibloyridinyi-4-y1)2.4.5,8-ptrgazer
H 2,

8- Ch
-(3,
2, 3,
8- Ch
6-te
2,
6-
b
8

| or o- 5- net hanesul f on
3,5, 1tm3ty8l0é&4@eoz*a,6fi§mtap@qaawnha§ 1251&53"1&@!&;0 8- net hyI 3 (3,4,

DY 0 SRl by i

3- Chl or o- 3rgy8lo. 5061*2,6f]pe:hl;1dema—12@-1—1|) B,5,12,14-pentaene;

2o Pt o b SR R R SR 2pippidi A 1-2.35.10-ttraaza-

1-f 8- Chl{brd)eizzeé[@]aéuIﬁn&-\tlpz-dmﬂylamﬁid-étﬁar&r]eb| pyridinyl-4-yl)-4H 6H2,3,5,1

ara, o 6t clpaiyaPa B b il 20 oJpey ) ﬁ-@iﬁ%@g% HBERbE ot

benzol e] az Lﬂeaao[é]azhﬂen@ylpmmmeWl»mmMne e; (+) or (-

(8102I ]O[)?pir |( 3I r{y h'%l/.{ W&‘E’r%gdﬂme&qﬁé@%mg‘ i‘ y&'@%hﬂ)e? ?%!ﬁg-’té %‘2@8@'@1‘2%1“ ene;

éSChI e i 2']b|pyr|dlnyi-4-yl)-5 6-d| dro-4H-2 ? 5t1 Ob-r’]cetaaaza-benzo[e]azuiene I. e
- or rom etra ro AL
. 6-di hy® o- pZHazCQ' oFp i % 1&36&%&"@@'{9@#& bbigyrayPE 8 Shinydrel )

8- Chl of o- 14@2&&1@:&%@@3%@[@5&&1&@ ]bl py(di nyl - 4- yl) 4H 6H2,3,5,1
b-tetraaza- enzo&ﬂ_q],jazu en aci d dineth

8- Chl or o- 1- ( 1- pyfh 11(35ﬁﬁ-iﬁﬁﬂabwmd?"ﬂrlmWBWIQH%MQ-‘”‘QG%"%*‘ e Obdetrangn 20

benzo[ e] azylepp %B@éw &&fdébl@ﬁﬁétﬁs)lérﬂﬂbde
13- Chl or o- 9- et - -8345 -tetrahydro-2

I
, 2' ] bi pyri di nyl&&hiprg- g1qpy5rngqu-g-tyl-a@ggdln~4-yi) H,6H-2,3,5,10b-tetraaza-
tri cycl 2 9. ferofd]RubhBEI SR ddid dimetnfarhRiel 4- PENt aene;  and

13-Chloro-9-methyl-3-(3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl)-2,4,5,9-tetraaza-
tricyclo[9.4.0.0*2,6"pentadeca-1(11),3,5,12,14-pentaene; and

13-Chloro-8-methyi-3-(1-pyrimidin-2-yl-piperidin-4-yl)-2,4,5,8-tetraaza-
tricyclo[9.4.0.0*2,6*]pentadeca-1(11),3,5,12,14-pentaene.

Pt

25
Alternatively there is provided a compound of formula (I*),

-
N

™
Wis O, S, or NR'
30 R represents H, Cys alkyl, -(CH,)a-[C23 cycloalkyl], phenyl, benzyl, pyridyl, pyrimidyl, -
COR?, -CO,R?, -CO~(CHo)--NRPR?, -S0,R?, -(CH,),-OR?, -(CH,),-NR’R®, or a saturated



13-Chl oro-8-nethyl -3-(1-py(m din-2-yl-piperidin-4-y1)-2,4,5, 8-tetraaza-
tricyclo[9.4.0.0%2, 6] pentadeca-1(11), 3,5, 12, 14-pentaene. 25 3%@[%& ively

there is p g conpound of formula (1*), NN AN é%ﬁ,@m]ﬂ 20 X
(1*) Wi 8@% ‘%lm%ﬁR' 30 R represents H, Cl$ al kyl , (CHZ)l [ C34

cycl oal kyq, phenyl, benzyl, pyridyl, pyrimdyl, - CCRZ - CO2R2,

- CO (CH2) aNRR2R3, -802R2, -(CH2) b-0R2, -(CH2)b-NR2R3, or a saturated - 3 OCT
2006 WD 2004/ 074291 PCT/ |1 B2004/ 000432 -7 heterocycle of from3 to 8 atons
cont ai ni ng belerasyclawf Fones & 8 atanscarddiniog @thefar omre heldroatons Splextesirfdony O, N

i ndependent |, dcﬁepresent H, hal ogen, OH, CF3, OCF3, R4, -(CH2)d- CONR4R5, -
(CH2) d- CN, % 2) d- SO2NR4R5, - (CH2) d- NRAS2Me, - (CH2) d- COR4, - ( CH2) d- OCOR4,

- 5 (CH2) d- Nmmsndepenmywﬁ hélogen @WF@@GEM){GWBQNMQ A

Phe et ORI ORI BRI Sadhftsiilioares =

subst i t ubed{GHAHRNHEOR? o{ObL ) NRIC QR qmlg)dF(HE?)md@HL)w:O‘zR ;ected from hal ogen,
ON, CONH2, CF3, OCF3, R, and - (CH2)rOR8); R2, R3, R4, Rsand R7
[ ndependently r epr esent H, straight or br anched Cl-6 alkyl, -(CH)e- [C3.8

cycl oal kyl ] Ringh% represdrts a\piperiding, Biperainyl \pyirolidis or d2etidlinyRgroapd R3, or R4
and R5, together with the nitrogen atomto which they are attached
i ndependently represent a heterocycle of from3 to 8 atons; R6 and R6

i nd d
L;C legg In k% lni[ R‘h_gf B Pézpﬁ‘gﬁél\il't% g gh%hjil g)_)‘ﬂmnﬁbr Wrﬁﬂ&ihﬁfbr@p fopabiatly: subétﬁﬁ{%)i% che

enz yrid
pyri m dy Qbmﬁaﬂromp%mepand%lﬂy éeﬁﬁ@dffmé? Balawnu(?wég@NHe. rfeffay Of seBt @84 om
0, 1s2 0F &H,)-OR®):

R? R® R’ R%and R’ independently represent H, straight or branched C, alkyl, ~(CH)e-
[Ca.a cycloalkyl], phenyl, benzyl, pyridyl or pyrimidyl;

15 or R®and R®, or R* and R’, together with the nitrogen atom fo which they are attached
independently represent a heterocycie of from 3 fo 8 atoms;

R°and R® independently represent H, straight or branched Cy.s alkyl, -(CH2)e-[Ca.a
cycloalkyl), -(CHo)e-NR'R’, -(CH,)e-OR", phenyl, benzy, pyridyl or pyrimidyl;

20
n=0,1o0r2;

a, ¢, d and f are all independently selected from 0, 1, 2 or 3;

b and e are independently selected from 2 or 3.

25 . _
Pharmaceutically acceptable derivatives of the compounds of formula () according to the
invention include salis, solvates, complexes, palymorphs, prodrugs, stereoisomers,

. geometric isomers, tautomeric forms, and isotopic variations of compounds of formula (l).
Preferably, pharmaceutically acceptable derivatives of compounds of formula (f) comprise

30 salts, solvates, esters and amides of the compounds of formuia (I). More preferably,

pharmaceutically acceptabie derivatives of compounds of formula (1) are salts and |

solvales.

The pharmaceutically acceptable salts of the compounds of formula (1) include the acid
35 addition and base salts thereof.



b and e are independently selected from2 or 3. 25 Pharmaceutically

accept abl e derivatives of the conpounds of fornula (l) acco} qj'[;pg[]ﬂso t he .

i nvention_include salts, solvates, conplexes, polynorphs, prodrugs,

st er eol soREt @00 Y2 netric isomers, tautoneric forns, andP¢£’W28?W 0432 i at i ons
of conpounds of formula (1). Preferably, pharmaceutically acceptable
derivatives of conpounds of formula (1) ¢®nprise 30 salts, solvates, esters
and am des of the compounds of fornula (1). More preferably,

h ti | ' ' f f f |

T e Sl pRECARIEA St Yo Ford ackRTRAHT fimChor B3 Sdhe!. Boeitilon o
of fornul air(d%dg;tﬂlfnzelgam.al e C??@gpgﬂéﬁteb Bézmmsz ',tlbesylal;(?,dgillzamena?Vdaé%¢rim,eh‘§ulF§a@T
2006 WO 2004 i [ = ui e acl Ition salts, are
o red T RO e, FlrEf wbls e, cevie. Drinefin fanats, SriRial; shighdn: o
aSparltat e, gheamnates, 3eswlaws§f|aordpholsm”{mma% el can:timQ%@, bit SMdBdimﬂl @idte/c{mrm*ee,
cans ate, .citrate, |'S, e, .e (0] s unmaf at e, uce at e,

P oonats, haph@iaeBisite Jpdroicdis i, keluonaie o o b actatd, Maieke, melsate,
hydr ochl or infigdrizid, Mhésifate mBiHsQphats, déﬁl’ﬂh{ﬂmed 2-nap¥atel AkbHRAtE OfttreR, orotate,

I sethionate, D- and L-lactate, nual ate, Wﬁ eate, nmalonate, nesylate,
met hy| sui pR&late. pakniais, pelgnoae, rRijesphatee hygroger inhgsehata; gihydoges riosphate, |

oxal ate, pabfinafiis, stBAalE)auteinMBOSHPRALS, DNYSY QQ%r%P&%g@iéandjirﬁMQfdéﬁéﬁte
phosphate, saccharate, stearate, succinate, sul phate and L- tartrate,

tosyl ate asaltsr i PaBicylasksuitablessalt is the besviate (Wesivatjves of dheicempaunds of i
besyl at d%Fés\éﬂ?iW&t the conpounds of the 10 present invention. Suitable
base salts are fornmed from bases, which formnon-toxic salts. Exanples

i nclude the alum nium arginine, benzathine, calcium choline, L

di et hyl am rRe; 1l ' | A : T Mglg L1116
pot assi um @ggﬂ%%%é?}%ﬁ%?%a%ﬁh%@gﬁ@ %ﬁg%qgg?gﬁfg%ﬁ ItrH'ew ewpgﬁqgﬁp?%bl e
salts see $rabluminiumvargining, benzadiioekcaltiumh shofines widtbyamingaldiclamipeo ghicinees,

Sel ection ' - | nhei v ( ; : ;
phar maceut W(%gleruéﬁ%%n\(gesk a’b?ﬁe IsualI é’opﬁﬁ:ed cgg%éw tii %8 g@#ﬂl@?@?a%@e gdrze'g%i |y
prepar €b Isqltsri xi ng t oget her sol utions of the conpound of fornula (1) and
the desired acid or base, as appropriate. The salt may precipitate from
solution and be collected by filtration or

For a review on suitable salis see Stahl and Wermuth, Handbook of Pharmaceutical
- Salts: Properties, Selection and Use, Wiley-VCH, Weinheim, Germany (2002).

20 A pharmaceutically acceptable salt of a compound of formula (1) may be readily prepared
by mixing together solutions of the compound of formuta (I} and the desired acid or base,
as appropriate. The salt may precipitaie from solution and be collected by filtration or
may be recovered by evaporation of the solvent. The degree of ionisation in the salt mais

vary from completely ionised to almost non-ionised.

25
The compounds of the invention may exist in both unsolvated and solvated forms. The
term “"solvate” is used herein to describe a molecular complex comprising the compound
of the invention and one or more pharmaceutically acceptable soivent molecules, for
example, ethanol. The term "hydrate" is employed when said solvent is water.

30

Included within the scope of the invention are complexes such as clathrates, drug-host
inclusion complexes wherein, in contrast to the aforementioned solvates, the drug and
host are present in stoichiometric or non-stoichiometric amounts. Also included are
complexes of the drug containing two or more organic and/or inorganic components what
35 may be in stoichiometric or non-stoichiometric amounis. The resulting complexes may be



may be recovered by evaporation of the solvent. The degree of ionisation in
the salt ma vary fromconpletely ionised to al nost non-ioni sed3 025 7(fhe
conmpounds i ntion may exist in both unsolvated and sol vated forns.
The term” 8%@{0@&\6?3 used herein to describe a nol ecul af CCaRHIO&Q00432
conprising the conpound of the invention _g_nd one or nore pharmaceutically
accept abl e sol vent nol ecules, for exanple; ethanol. The term "hydrate" is
enpl oyed when said solvent is water. 30 Included within the scope of the

i nvention arignisedPapisf§ iGrisdy, @F nohabhised. For afev@uheBsuch! SThpISkeY) sE8MPPRAAS
wherein, in cqn%rait tpg 1t he af orenentioned solvates, the drug and host are
' T

present in S¥@ nePP11268 by hisipblipa (Queustd®3)c anounts. Al'so included are

conpl exes of the drug containing two or nore organi c and/ or inorganic
conponents what 35 mag be In stoichionetric or non-stoichionetric anmounts.

The resul ti rdeehapereibeforycesicommpaoss ofdoruda (1) zrd phapsarasizelbvpoppipbe
conpl excey SSEVSR HollLeTEeay (1108 3BT ars Eorplei Bt HCB soptse
Her ei naf t er arid campflexes of eglisttbereohipounds of fornula (1) and pharmaceutical ly
t abl deri ' a0 cl: I ef, | ts, I .

comp! exes. t nIG SPEAASCSE K Tiliubd HGRE EukBun: bF il A B tieippetors

ds ofdéfined,i biphs, progh aminjzoiads thredfoimeldidin tiest, efrige bt
ot et pol T ehe. o Sr s B LaPne S é}herio?o‘;&.n F%\; oL enl e
geonetric an%u Qf'%ﬁf’oﬁgﬂeﬁs)i 8% freinaner [%ﬂ@? A pS '?%‘333 gd ompourids  of
i sot opi cad| yiolraligh.ed conpounds of 10 fornmula (1). As stated, the invention
i ncl ydes all pol ynorphs of the conpounds of forrmula (1) as hereinbefore

¥

defynéd. 15 Also within the scope of the invention are so-called "prodrugs"

of the COMPOMDAtta, thb AhveHin (iAdiuddd il Shirhdiphs G thy LoirRngd of FeRANEYR 4

formula (1) which may have little or no ‘pharnacol ogical activity thensel ves
can, when adwreinbeferecdefingdo or onto the body, be converted Into conmpounds
of formula (I) having the desired activity, for exanple, hydrolytic

cl eavage. Such derivatives are referred to as "prodrugs". Further

i nf or mat 18n Algo owithirh they seopss obﬂmirwgsﬁqmyreaeo{ceﬁ)ﬂdj "pradrugst of tie) sompoNads: jof

Deliivery Syst:&fia (YO rhud Gertain derivatives of compounds of formula (f) which may have little or
no pharmacological activity themselves can, when administered into or onto the body, be
converted .into compounds of formula (I) having the desired activity, for example,
hydrolytic cleavage. Such derivatives are referred 1o as "prodrugs”. Further information

20 on the use of prodrugs may be found in "Pro-drugs as Nove! Delivery Systems, Vol. 14,
ACS Symposium Series (T Higuchi and W Stella) and "Bioreversible Carriers in Drug
Design”, Pergamon Press, 1987 (ed. E B Roche, American Pharmaceutical Association).

£
. °
"

Prodrugs in accordance with the invention can, for example, be produced by replacing

25 appropriate functionalities present in the compounds of formula {J) with certain moieties
know to those skilled in the art as "pro-moieties” as described, for example, in "Design of
Prodrugs" by H Bundgaard (Elsevier, 1985).

Some examples of prodrugs in accordance with the invention include:

30
{)] where the compound of formula {I) contains a carboxylic acid functionality (-
COQCH), an ester thereof, for example, replacement of the hydrogen with (Ci-
Capalkyl; |
(i)  where the compound of formula () contains an alcohol functionality (-OH), an
35 : ether thereof, for example, replacement of the hydrogen with (Cy-

Ce)alikanoyloxymethyl; and



ACS Synposi um Series (T H guchi and WStella) and "Bi oreversi I@rCarri ers in
Drug Design", Perganon Press, 1987 (ed. E B Roche, Anerican-~ Til¥eut i cal

Associ at i ugs in accordance with the invention npl e,
be pr oducg@%y rep?gm ng 25 appropriate functionalities Egg}sbéznop%mgﬁe

conpounds of fornmula (1) with certain noiLgflies knowto those skilled in the
art as "pro-noieties" as described, for exanple, in "Design of Prodrugs" by
H Bundgaard (El sevier, 1985). Some exanples of prodrugs in accordance with

t he i nventi on (iincl where #30 cémpouvitbb’éfdrhﬂla:(lmmaﬂws% prigiemvlon setondrptzahins a

car boxylic acid fu cti.onalit - an ester thereof xanpl e,

repl acenent of the lfll'%‘PB @h(%l'{Zhor?((ﬁﬁE(ﬁl?%f? li"()q F‘? WQ?&L%WQ cosFanplesf
formula (1) contai méplaéérﬁérﬁ@heheBﬂmhlh%%bbﬁywﬁh kandgl. €t her t hereof,
for exanple, replacenent of the hydrogén with (Cl- C al kanoyl oxynet hyl ; and

- 3 OCT 2006 WD 2004/074291 PCT/ | B2004/ 000432 -10 (iii) where the corrpound

f f '
PN whoro HE SRR of 85 ot Bro TR aL i st Wity e R Srinkpies e ©f

bot h hydr og@#Rsnekes of qtisar- m@yalmmy besfomnd imthe afergmengenest referpherse ment
groups in accordance with the foregoi ng exanples and exanples of other
prodrug types may be found in the aforenenti oned references. Finally,
certai n conipoakhtscenaint compbunds1yf derynula dlysmby dbemselves apt adr pgsrugs of lother

conmpounds Also within the scope of the invention are the
met abol i teséocw??%gsg’gt%%ﬁ "of formula (1) ( when forned in vivo.

Conmpound8 of formula (1) containing one or nore asymmetric carbon atons can

exi st as twQ, or, nore stereqQi soners ere a co nd of fo

contai ne. ankBP RGN tgscoas RERS TRalen sinihe gadaBatsTOnS FoTaRYIH By 0

| SOMer s ar ewh&s firipk8 in &0 Where the conpound cont ai ns, for exarrpl e, a keto

or oxime group or an aromatic noiety, tautoneric isonerism('tautonerism)

may occur. It follows that a single conpound may exhibit nore than one type

of i someri s@bmpounds of formula (1) containing one or more asymmetric carbon atoms can exist as

15 two or more stereocisomers. Where a compound of formula (I) contains an alkenyl or
alkenylene group, geometric cis/frans (or Z/E) isomers are possible, and where the
compound contains, for example, a keto or oxime group or an arométic moiety,
tautomeric isomerism ('tautomerism') may occur. 1t follows that a single compound may
exhibit more than one type of isomerism. '

20
Included within the scope of the present invention are all stereoisomers, geometric
isomers and tautomeric forms of the compounds of formula (I}, including compounds
exhibiting more than one type of isomerism, and mixtures of one or more thereof. AIsCf{
included are acid addition or base salts wherein the counter ion is opfically active, for

25 example, D-lactate or L-lysine, or racemic, for example, DL-tartrate or DL-arginine.

Cisfirans isomers may be separated by conventional techniques well known to those
skilled in the art, for example, fractional crystallisation and chromatography.

30 Conventional techniques for the preparation/isolation of individual enantiomers include
chiral synthesis from a suitable opfically pure precursor or resolution of the racemate {or
the racemate of a salt or derivative) using, for example, chiral HPLC.

Alternatively, the racemate (or racemic precursor) may be reacted with a suitable optically
active compound, for example, an alcohol, or, in the case where the compounds of

35 formula (1) contains an acidic or basic molety, an acid or base such as tartaric acid or 1-



20 I ncluded within the scope of the present invention are all stereoisoners,
geonet-ric isoners and tautomeric forms of the conpounds of f@r %Haa (n,

i ncl udi ng \%%% nds exhi biting nore than one type of i soms :
m xtures o MWY#2%or e thereof. Also( included are aci d’%@??‘l“@ﬁ"@? base
salts wherein the counter ion is optically active, for 25 exanple,
D-lactate or L-lysine, or racemc, for exafiple, DL-tartrate or DL-arginine. .
Cis/trans isomers nay be separated by conventional techni ques wel | known to
t hose skil rt r I a st I sat
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formusifp edktgrat ography, typically HPLC, on an asymetric resin with a
nobi | e phase consisting of a hydrocarbon, typically heptane or hexane,
taining fromO to 50% i sopropanol, typically from2 to 20% and fromO to

of an aldathaSbmeric oBREAbater (“B@ S3AARE t)corbeffista tethnfies bl to

eluate affords the enrich ure. tere0| someri c_congl onerates nmay be
separ at ed b¥hose rﬂﬁ@ﬁ@ il a"t 'e@ﬁﬁn fQj‘ AxemMples iterepchemisiy of Qropaig Gamnpawads’ by

see, for ex,a_rgﬂe ﬂ)@%ﬁﬁ}g@%y of Organic Conpounds"” by E L Eliel

(Wley, New Yor resent invention also Includes all
phar macewt i cal | y accept abl e isotopic variations of a conpound of the

formul a (1) 1R8%rentHvBndPHEo irntildBB A PRArMYcettiOaly J42¥paBistibsopid WBriations of

a compound of the formula (I) ohe or more atoms is replaced by atoms having the same

atomic number, but an atomic mass or mass number different from the atomic mass or
mass number usually found in nature.

20
Examples of isotopes suitable for inclusion in the compounds of the invention include
isotopes of hydrogen such as 2H and °H, carbon such as ''C, ™C and G, nitrogen such
as N and N, oxygen such as 0, 70 and *®0, phosphorus such as *P, sulphur such

as 8, fluorine such as ™F, iodine such as "2 and "I, and chlorine such as *Cl.

25
Certain isotopically-labelled compounds of formula (l), for example those incorporating a
radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The
radioactive isotopes tritium, i.e. °H, and carbon-14, i.e. **C, are particularly useful for this
purpose in view of their ease of incorporation and ready means of detection. '

30
Substitution with heavier isotopes such as deuterium, ie. ?H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example, increased
in vivo half-life or reduced dosage requirements, and hence may be preferred in some
circumstances.

35



atom ¢ nunber, but an atomic mass or mass nunber different fromthe atomc
mass or nass nunber usually found in nature. 20 Exanples of Eg@tﬂﬁ)ﬂg

sui t abl e fﬁ‘; énc usi on in the conmpounds of the i nvention incl ot opes
of hydrogeN @ EHY4E95H and 3H, carbon such as "C, 13C andP"EE@zoﬁf"?Q"é%n such
as 13N and 15N, oxygen such as 150, 170 an;izl2 80, phosphorus such as 32P,

sul phur such as 35S, fluorine such as t8F,“iodi ne such as 1231 and 1251,

and chlorine such as 35CI. 25 Certain isotopically-labelled conpounds of
formla (1), shstinfiATHdsARForhilfiiBR631, ScrPas e A0 46 *ROLAPES udEfi in
useful in drug and/or substrate tiSsue di Stri utlon st udi es.

radi oact i ve PegtrepeEntission ukhepagraphy3HPEdh dstudiesofor 4examining 1 4abstrate receplor
particularly oMY éyfor this purpose in view of their ease of incorporation
and ready neans of “detection. 30 Substitution with heavier isotopes such as
deuterium i.e. 2H may afford certain therapeutic advantages resulting

from reaer in vivo half-li
or “reduced dseltatyibeped Bhipbbats o Bl on GRRFBRLES arpihred B goRveritohal®
g [ Lcumst ancemchﬁiﬁues Bndvei to2008e shiMedin @ &rt éﬂB}lpRﬁﬁéédélﬁ%ﬂCg@OQ@&wse Hescribed
ubstitution, ositran tting isotopes, such as

can be usef u|"V\1hﬁ a‘%BEIPFMH %iﬁaﬁgﬁﬁéﬁws(% agprpRtiale is Pp‘@%&ﬂf’ﬁ?l%&
substrat e refRRehis in PREERANYnorPlabsiRidBagatt byevicdiesl draglogeipounds of formul a
(1) can generally be prepared by conventional techniques known to those

skilled in the art or by processes anal ogous to those described in the

acconpanygngp ca?l?daé%%ﬁ%(@%bl%lés sl é&oﬂi%&@ I%Miittﬁé mventton include those
i sot opi cal | y- abeIIe feagents in place of the non-labelled rea

previously eWpP@jine spiveph af ﬁruét@wﬁaﬂpw may e issfrnigalle sywwt@ése Qﬂngc%rﬁ}‘@

with the |nv?Pa HOPMSLS dis! ude those wherein the solvent of crystallisation y
be isotopically substituted, e.g. D20, d5-acetone and d6-DVBO. According to
the present invention there is also provided a process for the production of

a 15 compound. aitah T Bresbht inVdHich 18R 4186 rovided a process for the production of a

15 compound of formuia (1), which comprises:
a) reacling a compound of formula (H) with an acid catalyst

Sy

()]
wherein rings A and B, and groups V, W, X, Y, Z and n are as defined above;

b) reacting a compound of formula (llf)

1y

with 2 compound of formula (1V)

{Iv)



a) reacting a conpound of formula (11) with an acid catalyst NN A 0~-V B
Wz Y .H2N--~ (Il) X wherein rings A and B, and groups V, W X Y, Z and n
are as defined above; 20 b) reacting a conmpound of formula (I3 [l[)T MPN~~  HEN-
DA-" N~V i WO20400%429L v (11|) with a conmpound of for mul aPETB2063/000432( | V) 3
OCT 2006 WO 2004/074291 PCT/1B2004/000432 -13- wherein rings A and B, and
groups V, W X, Y, Z and n are as defined-"@ove, and ZZ represents a
| eavi ng group such as hal ogen; c¢) when Wi n corrpound (I) represents NR ,
Egﬁ;ghzg gf %Fﬁg‘?\‘/‘t %R@'E’j %S(Q\;{)oups \)\IW X Y, ZAar% n are as dezﬁned bom'é/,I and %h a
represents a leaving group such as halogen;

¢) whenW in compound {I) represents NR', reacting a compound of fofmula {V)
ore.
Y

5 (V) )

with a compound of formula (V1)

R1/ z
Vi)
wherein rings A and B, and groups R, V, X, Y, Z and n are as defined above, and Z"
represents a leaving group such as halogen; or
10
d) when W in compound (I) represents NR, reacting a compound of formula (V)

X Yy
V)

with a compound of formula (VII)

140

(vin)

15 wherein rings A and B, and groups R, V, X, Y, Z and n are as defined above;

R



wherein rings A and B, and groups R1, V, X, Y, Z and n are as defined above,
and Z" represents a |leaving group such as hal ogen; or 10 d) when Win
conmpound (1) represents NR, reacting a conmpound of formula M mhﬁ | rV N
NcY(r)-H %d& ool 91With a conpound of forrmula (VI1) R (VI I)HWES ein
rings A and B 8@ roups R, V, X, Y, Z and n are as dePFHEBROAHPAPA32 3 OCT
2006 WD 2004/ 074291 PCT/1B2004/ 000432 -1144 e) reacting a conpound of
formula (XII1) NHNHZ (XII1) with a conpound of fornmula (XXIV) HN\WV Z 5 X
Y (XXIV) wherein rings A and B, and groups V, W X Y and Z are as defined

above; f) reacé)i ”%Qctﬁra%%u% Jf%rmﬂllla?()‘lml 1) O NH ANFlz 10 e (XI'Il)

8]

(X1
with a compound of formula (XXIV)

S,

(XXIV)
wherein rings A and B, and groups V, W, X, Y and Z are as defined above;

f)  reacling a compound of formula ()
0

10 °

(Xt
with a compound of formula (XXV)

(XXV)
15 wherein rings A and B, and groups V, W, X, Y and Z are as defined above.



with a conpound of formula (XXV) f S\\ v W Z XY (XXV) 15 wher ein rings
A-and B, and groups V, W X, Y and Z are as defined above. 3 ?ﬂﬁé)G

2004/ 074291 PCT/ |1 B2004/ 000432 - 15- Unl ess ot herw se provi ded WSCDI
means 1- ( 3-WPAMHNH28Ki nopropyl ) - 3- et hyl car bodi i ni de hydr o@mrqu@emomrc
means N, N -di cycl ohexyl carbodi i m de; HOAT neans

1- hydr oxy- 7- azabenzotri azol e; 5 HOBT meand5-1- hydr oxybenzotri azol e hydrate;
PyBOP(r) neans Benzotriazol - 1-yl oxytris(pyrrolidino)phosphoni unmhexa

f I uor ophosph
brono-tris- p?ﬂ%&?%%‘%‘%ﬂ@%@%eﬂﬁﬂexafl uoro phosphate; HBTU neans

O Benzotri azol - 1VW$CIDI hedhs N(S—Biﬂidtwmhﬁ nBwEImherBodimeds hydBchbagahat e.
Mikal yanma' s reage ans h] oro £ i di ni umiodide; KHMDS neans
pot assi um bi s(t r| W@F"f 6’ "??ﬂﬁy&@he’ﬁﬁ‘ﬁr Je means

N-et hyl di i sopr opy HOATWWieandt-PYfeRATSazbbérilolidzam ne; 15 NWM neans
N- net hyl nor phol i ne;_ _HVDS neans hexarret hyi di si | azane BI NAP neans

2, 2" - bi s(c phenyl FRRT meaRs denoxytmmaﬁsﬁml?hy raf§ha means
d| benzyl i deneacet ppg p8oc rre,ﬁgg,nst ert ggﬁ%ﬁp S{F%&wac pﬁﬂ’ofi@ﬁo)ﬁﬁ@é}ﬁmoniumhexa

benzyl oxycar bonyl ; - TSA nmeans p-tol uenesu
ﬂuorophosphate,

PyBrOP® means bromo-tris-pyrrolidino-phosphoniumhexafiuoro phosphate;
HBTU means O-Benzotriazol-1-yl-N,N,N’,N'-tetramethyluronium  hexafluoro-
10 phosphate. ‘

Mukalyama’s reagent means 2-chloro-1-methylpyridinium iodide;

KHMDS means potassium bis(trimethyisilyl)amide;
Hinig’s base means N-ethyldiisopropylamine;
EtsN means triethylamine;
15 NMM means N-methyimorpholine;
HMDS means hexamethyldisilazane
BINAP means 2,2-bis(diphenylphosphino)-1,1’-binaphthyl;
Dba means dibenzylideneacetone;
Boc means ter-buioxycarbonyl;
20 CBz means benzyloxycarbonyl;
p-TSA means p-toluenesulphonic acid
TBAF means tetra-butyl ammonium fluoride
MeOH means methanol, EtOH means ethanol, and EtOAc means ethyl acetate;

THF means tetrahydrofuran, DMSO means dimethyl suiphoxide, and DCM means
25 dichloromethane, DMF means N,N-dimethylformamide, NMP means N-methyl-2-
pyrrolidinone;
AcOH means acetic acid, TFA means trifluoroacetic acid;
Me means meihyl, Et means ethyl;
Cl means chloro; and
30 OH means hydroxy.

The following schemes illustrate the preparation of compounds of the formula (f),
throughout which Rings A and B, and groups V, W, X, Y, and n are as defined above
unless otherwise stated. (I') represents (1) when W is NR".



TBAF nmeans tetra-butyl

ammoni um fl uori de MeOH neans met hanol ,

Et OH means

et hanol, and Et OAc neans ethyl acetate; THE neans tetrahydrofuran, DVSO
means di met hyl sul phoxi de, and DCM neans 25 dichl oronet hqnf % neans -
N, N- di net %foymm’ de, NWMP neans N nethyl-2- pyrroiidinone; ﬂ& ‘Treans
acetic aci'd? 2PR™¥¥hns trifluoroacetic acid; M means nRERIBZO044004Ea s
ethyl; C neans chloro; and 30 OH neans droxy. The follow ng schenes

illustrate the preparation of conpounds of*the formula (1),

t hr oughout

which Rings A and B, and groups V, W X, Y, and n are as defined above

unl ess otherw se statedy-i!') represents (1) when Wis NR1. 3N__ 2006 WO
2004/ 074291 PCT/ | B26Q4L100 -16- NN NN Ar0~"- \ a =¥ Iy Z AN Y
~Z W HZN ( (T9X X Scheme 1.1 Step (a); @ NCTTR i
reacted wt cat al ystWroggi Ve the—eempount 0 (1) . w
Typically the—reaction is carrie t by heating t tartin ials to
el evated 5 tenperatures, suébNg +1500C, for 1 to 48 hour th a

suitabl e acidic cat al(‘}kt such as p-TSA, trifluoroaceti{} aci & oryLewis acid
optionally wusing a solvent such as :
Pr%wﬂieeﬂ'lcondi‘ti ons are: amine (11) and

i 1 uor ont SRk PARE (s (el

catal yst such as magnesi um chl ori de,
xyl ene, toluene or tetrahydrofuran.

poig Garas LRty bdmoqung ofpmi,

then: N-N (A /Mpically the reaction is carried out by heating the starting materials to elevated
5 temperatures, such as 50-150°C, for 1 to 48 hours with a suitable acidic catalyst such as '
p-TSA, trifluoroacetic acid or Lewis acid catalyst such as magnesium chloride, optionally
using a solvent such as xylene, toluene or tetrahydrofuran. imﬁ
Preferred conditions are:
amine (1) and cat. P-TSA, in xylene at 140°C for 48 hours; or
10 amine (fl), trifluoroacetic acid in tetrahydrofuran at 60°C for 24 hours.
When W = NR', then:
N-N
‘B
(o
() ey
H,N X
(i
a
N-N N
B 2 { v
O e opa”
o Q— A v Q—z/
4 ——————— i
m XV b (5
Scheme 1.2
15 2’ is OH or halo, typically Cl
Compounds suitable for use as compound (VI) are commercially available or are known in
the literature.
20 Step (b): The reaction of amine (V) with compound {VI} can be carried out by standard

methods.



-Z HY HZN- X (11) NN ANN\ R/ZON~-\ NW z NH(M) alzMxY-~hb
XY () - Scheme 1.2 15 Z' is OHor halo, typically Cl Corrpoundéj Eﬁrgggpl or
-use as cong 8;@](1@%\” are comercially avail able or are known t he
literature. (b) The reaction of amne (V) with EGWE[B%H%'“?‘WS can be
carried out by standard nethods. 3 OCT 2006 WO 2004/074291

PCT/ | B2004/ 000432 -17 Wen (CH2) bCOR2, CH2) bNR2R3, SO02R2 t hen,
typically, the coupling may be undertaken by using: (i) an acyl | suiphonyif

chl ori de (VI) + arri ne (V) with an excess of acid acceptor, in 5 a suitable

solvent

optlon

onditg! R Ehagodil St IaTER aPref Tiar ibmoslbi deccouing ey be

acceptor mmd@m}@alyyqlsﬁ@l vent and (iii) when Rl represents an aryl group,
an aryl halide (VI) + am optionally in the presence of a catalyst,

with an excess of() éﬂl%ﬂéﬁéﬁfé}?ﬂb‘f chigride )} ¢smine §¥) Wihen excespygfiasid ageephas, in

‘conditio

acyl / sul phon

optionally
DCM or 15

10

15

20

25

30

ﬁ‘i"tgﬁfge’% ’ Acyi ati on/ Sul phonvl ation, Z'=C (i) An excess of
ori de VI) (generated in-situ), 1 eq. of amne (V),
with 4 anxeacid {Vhiwith acomentiosdl casplifigBagentivinamine (A septmnaligvin then

B'Ffsen&‘é EPQ Hétaf}gff‘Witﬂ %nfeg(rcesl;s 3f0ac?(14a32:33{0§ In a suitable solvent; and
(iii) when R’ represents an aryl group, an aryi halide (V1) + amine (V), optionally in
the presence of a catalyst, with an excess of acid acceptor in a suitable solvent.

Typically the conditions are as follows:
Acylation/Sulphonylation, Z'=Cl
(i) An excess of acyl/sulphonyl chloride (V) (generated in-situ), 1 eq. of amine (V),
optionally with an excess of 3° amine such as EfgN, Hilnig's base or NMM, in bCM or
THF, without heating for 1 to 24 hours.
The preferred conditions are: /

Amine (V), 1.1-3.0 eq. acid/sulphonyl chloride (VI), 1.5-3 eq. NMM, Et:N or
pyridine in DCM at room temperature for 1-16 hours.

Amide Bond Formation, 2'=0OH
(i) Excess acid (VI), WSCDI /DCC and HOBT/HOAT, 1 eq. of amine (V}, with an
excess of NMM, EtN, Hinig's base in THF, DCM or EtOAc, at room temperature for 4 to
48 hours; or

excess acid (VI), PYBOP®/PyBrOP®/Mukaiyama's reagent/HBTU, 1 eq. of amine
(V), with an excess of NMM, Ei;N, Hiinig's base in THF, DCM or EtOAc, at room
temperature for 4 to 24 hours.

The preferred conditions are:

amine (V), 2 eq. HBTU, 2eq acid (R'OH) in DCM at room temperature for 18 hours;
or

amine (V) HOBT, WSCDI, E;N, in DCM at room temperature for 18 hours.



The preferred conditions are: Amne (V), 1.1-3.0 eq. acid/sul phonyl chloride
(M), 1.5-3 eq.c. NMM Et3N or pyridine in DCM at roomterrperp?/@rcﬁ or 1-16
hours. 20 ‘6\61 ge §ond Formation. Z' =CH (ii) Excess acid (VI), P / DCC and
HOBT/ HOAT, WP 22481 anine (V), with an excess of NwM EPSEIBRIOY432 hase in
THF, DCM or EtOAc, at roomtenperature fogea4 to 48 hours; or excess acid
(VI), PYBOPQ PyBrOP(r)/Mikaiyama's reagent/HBTU, | eq. of amne 25 (V),
with an excess of NMM Et3N, HUnig's base in THF, DCM or EtOAc, at room

t enper at ur eAfyitioA (RO=2vihRétefoardtNe 8haler red conditions are: anmne (V), 2
eq. HBTU, Iz—ﬁﬂ acid (R I'n at room tenperature for 18 hours; or 30
ani ne (V) T, A n, oicearpoyngd DOVean heobaried i riyt arraliegium galaliised. crassCT

T

pal | adi um csich 9 &L distdiphenyiphoisphigo)-bachinaphtoyiang a ssiiehlamaliadiumecatalyst in
(t-BuONaj, Yy d f J ,t it :

5. b1 oPui ALY of 1 (8 24 R RS, o et shEThRRe tp aive eqppound
cat al yst i n{l%. t Altersativaly cetnpoanc:dI’) eap Heoprdparer By reaciion ohdwr aminé r{¥) with

at nosphere, to giv un l'). Alternatively conpo . can be

pr epar ed byc?'BB@ffr‘ﬁ Qﬂg@ ﬂ'}?@g%‘n&’ﬁ ﬁweﬁe{wef YRy SHAR r%\r}r@%ﬁ{/{% éafrf Aeuliable

el evat ed t eggigsritt slich, a$ OMF,aMPO6r 148ioxdr foraalsolit 1248 RoufOWitR T basks sues &M,
NVP or 1,4-dioxan for about 1-48 hours with a base such as potassium

- base such
carbonat e, Re@sSHMKRIPANAS sediupbhvdragest catbenaie or HHAIE's ba§epr ef er r ed

conditiqps are: 1-2.5 eq. halide (VI), 1-2 eq. potassium carbonate in
N, N-di net hyl formam de at™ 50-95 C for 4-18 hours; or 1-2.5 eq. halide (Vl),
2-3 eq. HunPeeferedsendilignsare- di oxan or NMP at reflux for 18- 15 48 hours; for

tlofﬂénga:‘ i)(rj? (VI )2 8-e3y. Sl ), P2 o - (1882 NafonBtetinSN-BitetiAtbtmalrite at
50-95 °C for 4-18 hours; or
1-2.5 eq. halide (VI), 2-3 eq. Hinig's base, in 1,4-dioxan or NMP at reflux for 18-
15 48 hours; or ‘
1 eq. halide (VI), 3.5 eq. NaOt-Bu, 0.08eq BINAP, 0.4 eq. Pd(dba),, in toluene for.

8 hours at 70°C.

Alkylation (R' = substituted alkyl), Z' = halo, preferably Br or Ci
20 Alkylation of compound (V) can be performed by reaction with a suitable alkyiating agent,

R'Z in the presence of a suitable tertiary amine (NMM, EfsN or Hiinig's base) or alkali
metal base (K.CO,; Cs,COs) in a suitable soivent (MeCN, DMF), at about room

£

femperature. {
The preferred conditions are:

25 amine (V) R'Z', excess Ky;CO; or Hiinig's base in DMF for 18 hours at room
temperature.

Alternatively, compounds (I’) may be prepared by the route shown below in Scheme 1.3.

';Hg) rREO I}H{)I—V
(2 Q. . “ O Q A
5 — e . z
Xy

Cc
' X
W) ® Y

30 Scheme 1.3



8 hours at 70C. Alkylation (R = substituted alkyl), Z = halo, Preferably Br
or 20 Alkylation of conmpound (V) can be performed by reaction with a
suitabl e al kylating agent, WE in the presence of a suitable-§dfliggy am ne

-(NWM Et3 'S base) or alkali netal base (K2C03, E:Pr,ﬁggg a

sui tabl e jgboc%ﬂg!ﬁ_}pﬂ?%ba\l, DVF), at about room terrperaturel.) e p‘)rmé) %rzred
_conditions are: 25 amne (V) R Z, excess k2CO3 or H nig's base in DV for
18 hours at room tenperature. Alternatively, conpounds (1') may be prepared
by the route shown belowin Scheme 1.3. N NN ~N-V WO N- 0-1g H (VII)
INR  C  (\Gorpdlrlds' suitXbi¥ f&ous@éﬁﬁ&n%e&@(mérgQ@ﬁlmél"@a@p%ﬂgﬁté?&Jare'known
PCT/ 1 B2004/,000432 -19 Conpounds suitable for use as conmpound (VIIl) are
commerci al 1§ M&EeBEEPe or are known in the literature. Step (c): Amne (V)
is reacted with an excess of al dehydel ketone (VII) in the presence of 5 a
reduci ng agent, such.as sodiumtriacet oxyborohydride or sodium

_cyanobor ohy®fepde): Argine §Y)/is readied with anrrxcess pbaidenydelketgne (M) i1 theqresanse Ghy
b i od | S9! ; ; . _
200 80C For® Uiy stet 't e WOk o BirBhydha ol ERREL b RhyA 65
heat i ng ami giee {he)compond ot fssmuladith otinid réadtibh mayt e carded patiye Lewi s acid

catalyst 10 such, as titani.umtetrachloride or titani Lal. sopr opoxi de at
t enper at ur es sucﬂ'r%ﬁ @'@@- T%@q%rf‘ @W%f@”@él%’@ﬁ?s?@gﬁ%hsé@r cﬁ;’o&oﬁqtﬁﬁne
or ethanol jhersultaBi® sbRehBsuchls dioMistomethdm@dgetion of the internediate
I mne/imniumspecies with a suitable reduci Egva ent, such as _sodium

bor ohydri de, or RAING FEMBE YV} With exess compoapd dVEhwED psiuitabledipwis agid fefaliah
oxide ¢f PQlchalditming t&ﬁ‘ééﬁﬂﬂiﬂe%@ titanium tetraisopropoxide at temperatures such as 50°C-
100°C in a suitable solvent such as dichioroethane or ethano! for 1-18 hours, followed by

reduction of the intermediate imine/iminium species with a suitable reducing agent, such
as sodium borohydride, or hydrogenolysis over a suitable catalyst, such as platinum oxide
or palladium on carbon.

15
Preferred conditions are:
~amine (V), 1-1.5 eq. aldehyde/ketone (VH), 1-2.0 eq. sodium triacetoxy
borohydride in dichloromethane, optionally in the presence of AcOH at room temperature
for 2 hours.
20

When ring B is linked to ring A via an N atom, and W represents O or S then:
N-N

N-N -
L 3 {3y
NA) O N\ N A N©OA
Prot— W—z a Prot— /W
Y L ——— Z
H,N
. X x

(Vi) 9

N-N N-N
{ >V Z" oy
NT N\ p-N A C W
ULy YL
v r:4
X

b X Y

Y

)] ' (1)
Scheme 2.1



Preferred conditions are: amne (V), 1-1.5 eq. al dehydel ketone (Vii), 1-2.0
eq. sodiumtriacetoxy borohydride in dichloromethane, optiondlllyige the,
presence of AcOH at roomtenperature for 2 hours. 20 Wien ring B is |inked
to ring AWO 2004A74®01at om and Wrepresents 0 or S then: ReRmbtobi/odohs2A / o~

"VAN-~ Prot N a Prot ~~ xx Y (MIIl) (Ix) d N-N-VBZ"V NH-NA/N
W BZi N(IV) \ Zx YbxY (I) (Ill) emre 2.1 3 OCT 2006 WO -
2004/ 074291 PCT/ 1 B2004/ 000432 -2D Prot represents a suitable protecting

group for nitrogen, for ex | e Bo CBz or Ayl ar bamat e.._ St andar d

met hodol ogy PBFQR{P??%&S‘B%%& |‘?‘F@hﬁr%?ﬁ%fqrsn'{ﬁé%ﬂ?'cfgha‘?'ﬁg'etﬁ%& @3%85&"}%
tP ext \t;vcj?k )s (€earbamater osmuamgramuﬂagjr Ifor@iim@g‘érﬁ pﬁbfé&ti;}i@%réﬂpé%%@gg! s&iﬁﬁgﬁ ghand

: z). repyesents,a | eavi group sugh. as_hal ogen. ounds
ui tabl o § ofond BPEEBE0S (o Frotontha e RuBa T DRI SybasIs Lt Vo CIRRBo@ReR: | n
the |iteratwigz). 2rydmbssms 8l vilstichlds h&ldgerhe carried out as described
in Step (b) above. 10 Preferred conditions are: 1-2.5 eq. halide (1V), 1-2

eq. potassium carbonate in N, N-di methyl formam de a 500C for 4-18 hours; or
Compounds suitable for use as compound (IV) are commercially available or are known in

the literature.

Aryiation of compound (Ill) can 59 carried out as described in Step (b) above.
10 Preferred conditions are:
1-2.5 eq. halide {IV), 1-2 eq. potassium carbonate in N,N-dimethylformamide a7
50°C for 4-18 hours; or ' S
1-2.5 eq. halide {IV), 2-3 eq. Hiinig’s base, in 1,4-dioxan or NMP at reflux for 18-
48 hours; or
15 1 eq. halide (IV), 3.5 eq. NaOt-Bu, 0.08eq BINAP, 0.4 eq. Pd(dba),, in foluene for
8 hours at 70°C.
Step (d): Deprotection of compound (IX) is undertaken using standard methodology, as

described in “Protecting Groups in Organic Synthesis” by T.W. Greene and P. Wutz".

20 When Prot is Bog, the preferred methods are:
hydrogen chloride in a suitable solvent such as 1,4-dioxane at room temperature
for 1-16 hours; or

a solution of trifluoroacetic acid in dichioromethane for 1-2 hours.

25 When Prot is CBz, the preferred method is hydrogenolysis using a suitable palladium
catalyst in a solvent such as sthanol.

When Prot is an allyl carbamate, preferred conditions are thiobenzoic acid and a suitable
palladium catalyst such as Pd,(Dba); with a suitable phosphine additive such as 1,4-
30 bis(diphenyiphosphino)butane in tetrahydrofuran for 20 minutes.



1-2.5 eq. .halide (1V), 2-3 eq. HOnig's base, in 1,4-dioxan or NVP at refiux
for 18- 48 hours; or 15 1 eq. halide (IV), 3.5 eq. NaG-Bu;B%.e@?@ﬁ Bl NAP,
‘0.4 eq. Pd dba% in toluene for 8 hours at 70C. Step (d): ection of
conmpound ( @76?‘?aertaken usi ng standard net hodol ogy, ®€T1HB2AWEH0033Y | n
"Protecting Groups in Organic Synthesis" by T.W Geene and P. Witz". 20
When Prot is Boc, the preferred nethods a2& hydrogen chloride In a suitable
‘sol vent such as 1, 4-di oxane at room tenperature for 1-16 hours; or a

sol ution of r|fI uo acid in dichi orongthane for hours. 25 Wen
Prot is CBz, l?‘?ﬂa "’fﬂ%fsglf’ﬁ‘@ﬁ HEPS 6dia an Myaleig N@P@%@%th@m tabl e

pal | adi um cat al yst INHNa sol vent such as ethanol. Wien Prot is an allyl
‘carbamate, pref s"{ @Mtlons are thiobenzoic aci % itabl e i

pal I adi um c g, b such ag\,_E(p(Dba)B with a sui tablNeAp oyphi he additive such

as 1,4 30 bis(di phenyl phosphi ut ane inat et r aAgidr for,N20 minutes. 3
‘OCT 2006 WD 2004/ 074291 R 04/ 000432—21- \When I’I 4s linked to
ring A via an N atomiapd Wr gsents NR then: NN NN g O\ Prot~N
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Scheme 2.2

Prot represents a sultable protecting group for nitrogen, for example Boc, CBz or Allyl

5 carbamate. Standard methodology for nitrogen protecting groups is used, such as that
found in textbooks, {e.g. “Protecting Groups in Organic Synthesis” by T.W. Greene and P.
Wutz). '

z représents a leaving group (typically Cl or OH). Z" represents halo (typically Cl).
10

Compounds suitable for use as compound (IV) are commercially available or are known in
the literature.

Compound (IX") typically can be prepared from compound {IX) using the methodology
15 described in Step (b) and Step (c) above.

Compound (IlI") typically can be prepared from compound (IX") using the methodology
described in Step {d) above.
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t19 pn7 Schenme 2.2 Prot represents a suitable protecting grogg Qﬁr @itrogen,
for exanple Boc, CBz or Allyl 5 carbamate. Standard met hodol dg fth

ni trogen PWVOL2BG7#31gr oups i s used, such as that found IRCHIBRIBHNES? (e.g.
"Protecting G oups in Oganic Synthesis" T.W Geene and P. Witz). Z
represents a leaving group (typically C dr OH). Z" represents halo

(typi cal

ly ). 10 Conpounds suitable for use as conpound (1V) are

commercially available or are known in the literature. Compound (IX")
typically can be prepared from conpound (IX ) usi'ng the nmethodol ogy 15
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LG represents a leaving group, typically halo, and preferably chloro or bromo.
Scheme 3.1
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10 When rings A and B are linked through an N atom then:
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LG is a leaving group, typically halo, and preferably chioro or bromo
Scheme 3.2
Compounds suitable for use as compounds (XI} are known in the literature or can be
15 prepared using standard methodology: for example, reduction of benzoic acids (see



\\e NN A/0~V BOW Y HZN (Il) x LG represents a |eaving group,
typically halo, and preferably chioro or bronp. Schene 3.1 108Wﬂ¢@ﬂ%'ngs A
and Bare |inked through an Natomthen. NNH Wz Prot~N A -~ Y
HZN (X1 1) WR2PO4HHRIN A /0~ \ Prot+ Wz Y HZN// YC X M@;ﬂﬂﬂﬂﬂmﬂeus a
|.eaving group, typically halo, and preferahly chioro or brono Schene 3.2
Conpounds suitable for use as conmpounds (Xf) are known in the literature or
can be 15 prepared using standard net hodol ogy: for exanple, reduction of

benzoi ¢ aci dgregﬁfé@ioﬁ PBelafP or B@azgﬁﬁﬁésoiéﬁjpr@ﬁ&éﬁ&?qg%%%‘ﬁ) niér%ﬁenzenes

preparation el ow) or_ benzonitril see preparation 10 b
n|trobenzene@reR%?Wr%@W)‘S? and 58). Wen Wrepresents NR: 5 Step (e):
Conpound (X)/(XI1) is reacted with an excess of conpound (XI) to give
conmpound (11)/(VIill) respectlvel y, optionally in the presence of an excess
of base, suc @@th'ﬁpl@ﬁh\w&iﬂ he, HUnig's base or NWM or potassium carbonate

as protonsacggly ¢&): Compound (X)/(XN) is reacted with an excess of compound (XI) to give
' compound (H)/(VIl) respectively, optionally in the presence of an excess of base, such as
triethylamine, Hinig's base or NMM or potassium carbonate as proton acceptor,
optionally in the presence of a catalyst (e.g. Nal) in a suitable high boiling solvent such as
THF, Toluene or DMF at temperatures from 50°C to 100°C for 1 to 48 hours.
10 Preferred conditions are:
f"—”’% 2.5 eq. of compound (XI) in THF at 50°C for 48 hours; or
1.1eq compound (X1) 1.1eq NMM or KCO3, 0.5 eq. Nal in THF at 50°C.

When W represents O or S:

15 Step (e): Compound (X)/(XIl} is reacted with an excess of compound (XI) in the presence
of a base such as sodium hydride, potassium hexamethyldisilazide, "butyl lithium or
isopropyl magnesium chloride, in a suitable solvent such as THF, Toluene or NMP at
temperatures from 0°C to 50°C for 1 to 24 hours, to give compound (l1)/(VIll) respectively.
Preferred conditions are:

20 1.1-3 eq. of compound (XI) and 1.1-2.5 eq. of NaH in THF at 20°C for 2 hours.

When W = NR', and Z = CO then

NH,

Scheme 3.3
25 Step (i): Amine (XX) may be prepared by amination of compound {X) with the amine
R'NH; In a solvent such as ethanol or tetrahydrofuran at 25-75°C for 5-72 hours.
Preferred condifions are:



optionally in the presence of a catalyst (e.g. Nal) in a suitable high
boiling solvent such as THF, Toluene or DVF at tenperatures-firgihHHC to
1QQC for 1 to 48 hours. 10 Preferred conditions are: 2.5 eq. of conpound
(X1) in THFOZAOVBHE% or 48 hours; or 1.1leq conpound (XI) RCTEBROANAAOSI2 K2C03,
0.5 eq. Nat in THF at 50C. \Wen Wrepresgnts 0 or St 15 Step (e): Conpound
(X1 (XIl) is reacted with an excess of conpound (XlI) in the presence of a .
base such as sodi um hydri de, potassi um hexanet hyl di silazide, "butyl Iithium
or isopropyl reGRss i 1 i ene
N G b S PR I B SR R S E e
(11)/ (VI 11)728eipfectively. Preferred conditions are: 20 1.1-3 eq. of
conmpound (XlI) and 1.1-2.5 eq. of NaH in THF at 20C for 2 hours. Wen W=
NR, and Z = COthen NNNN A/ r VA/O--VLGBONO RNH2 00 b O (11)

O.x Y N - 1Qompaund () mex he prépaiiad Rgioudinigenfah® atirs{X) eyith(the acidfXXB (XX) may
be prepaged_b m ion_of coppound . W th the ine R NH2 in a sol vent
such as gt hgq%rcﬁl&ﬂ%@gpgﬁp&ymé?sgﬂgﬁq gé&’-‘"f%‘&'q 8{]9"5@2 hours. Preferred

conditions are: - 3 OCT 2006 WO 2004/074291 PCT/1B2004/000432 -24 Conpound

(X), excess _of R NH2 in_ethanol and THE gt roomtenperature for about 72
hour s. Compounds suitable jor use as compounds (X) and (Xll) are known in the literature or

can be prepared as shown in Schemes 4.1 and 4.2,

o) x5
Ay s Y
(s F v
~Le (

(X1 o) \:

Y Ve
Ol
”
g
N / (XV)
I
(=) (7™
hy]
10 Scheme 4.1

X' represents OH or halo, and preferably represents Cl.. L.G represents a Iea\)ing group,

typically halo, and preferably chloro or bromo {



Compound (11) may be prepared by coupling of the amne (XX) with the acid
(XXI') "5 according to the procedure described previously in 3sggpyif) -

Conpounds | or use as conpounds ()) and (XI1) are known in the
literatur e%ioﬁ?&gﬁz{}e prepared as shown in Schemes 4.1 anﬁ%?“‘”@?“‘m A

NNHZ + BBHV-ILG (XIlg (xM0O0 / V,LG sANNNHH 9 (XVY) NNAOVLG B
10 Schenme 4.1 X represents OH or halo, and preferably represents Cl.. LG
represents a | eaving group, typically halo, and preferably chloro or brono
3 OCT 2006 Wikl A 3AQ BlarB ke PRALAHHUNN 3tom &en; Wien rings A and B are
|'i nked through an N atomtherB 0 X, Prot,NH NHZ + LG (X111') (XIV) 00 v

NH\LG Prot"NH 9 X 0
A ~NH
Prot"Oj(ﬁ 2ot \f

™G

pary ) ‘

g
-y
‘ v
prot—N A ° \LG
{Xi)
Scheme 4.2

X' represents OH or halo, and preferably represents Cl. LG is a leaving group, typically
5 halo, and preferabiy chloro or bromo

Compound (XIV) is sither commercially available or is known in the literature.

Step (f): The reaction of hydrazide (XIIXI') with compound (XIV} can be carried out by
10 standard methods. :

Coupling may be undertaken by using either: _
(i) an acyl chioride (XIV) + hydrazide {(XIH/XII") with an excess of acid acceptor in
a suitable solvent; or
15 (ii) acid (XIV) with a conventiona! coupling agent + hydrazide (XIHI/XIH'), optionally
in the presence of a catalyst, with an excess of acid acceptor in a suitable solvent.

Typically the conditions are as follows:
(i) acid chloride (XIV) (generated in-sifu), an excess of hydrazide (XIH/XHI') ,
20 optionally with an excess of 3° amine such as Et;N, Hinig's base or NMM, in DCM or
THF, without heating for 1 to 24 hours; or
(iiy acid (XIV), WSCDI /DCC and HOBT /HOAT, an excess of hydrazide (XIHNXIN),
with an excess of NMM, EtsN, Hinig's base in THF, DCM or EiOAc, at room temperature
for 4 to 48 hours; or '



M) NN.J G~-WLG Prot~-"N (XIl) Schene 4.2 X represents OH or hal o, and
pre;eragl y representstI . LGis a lje?vi {1/? group, htypi cally §| lﬁ@ﬁaalndbl
preferably r rono Conpoun X is either comrerci- i | abl e
or is knomﬁ%ﬁgf’ﬁ@%ﬁ terature. Step (f); The reaction of RGHBZIHW32
(XI1E/Xrrr") with conmpound (XlV) can be cazreried out by 10 standard net hods.
Coupl i ng may be undertaken by using either<(1) an acyl chloride (XIV) +
hydrazide (XII1/XII1") with an excess of acid acceptor in a suitable

solvent; or 15 (ig i XI i '.59[]'.9 i t & .
hydr azi de (X | el Fﬁ?,&é‘ﬁf ipyr?gﬁ’/'by?ﬁndit A'eeﬁﬁ%sen%é‘g%a”& A SRS, of hyqrazide,
excess of adXiilfdli)e pithran excess of NMWM cERGN] Hanip's baBgpin CRHF,yDCheorcBiTid, iad rsomr e
as follows: (1) acid_chlorl XI'V) (generated in-situ), an excess of

hydr azi de (){%F%’FS%%‘HVP-f?TA%bi‘g%?%-nm ly with an excess of 3 ami ne such as

Et 3N, Hunig's base or NMM in DCMor THF, w thout heating for 1 to 24
hours; or (i_hz aciLd (Xl VQ WECDI / DCC and HOBT /HOAT, an excess of hydrazide
(X117 x1 19" )The pietarred condiiaasass nwv Et 3N, Hunig's base in THF, DCM or

Et CAc, at room t epa&abe DRI, 1151, tRoRPaEsty Ploride IXNGT 140848 NMWR in DCM at
2004/ 074291 PCT/ | B2004/ 000432 !26- t€1"(‘21i i) aci de%(’XI V), G
PYBOP(r) / Py Bremiempaiataeetd Roursagent, an excess of hydrazi de

(XITT/ X)), with an excess of NMM Et3N, Hunig's base in THF, DCM or

Et OAc, at room tenperature for 4 to 24 hours. 5 The preferred conditions
are: Hydrazi Siep({§)1 Chlidation ,of Tofpegnd (XVX) i edrriedotlt amdie sukaby, dehybratigg

NVWM i n at room temperature for 16 hour Step (g): Cyclisation of
conmpound X\ﬁwtﬁonf'satc?g‘)ﬁeg&e@ﬂ?m&ffﬁﬁ or, .L{F’:?@NEP hydr ati ng
Typically, dehydrating agents such as polyphosphotic acid, phosphorous oxychloride(-’f

triflic anhydride are used at temperatures from 20 to 120°C for § minutes to 12 hours.

Optionally, the reaction can be carried out in the presence of a base such as pyridine and

' suitable solvents such as dichloromethane and acetonitrile. Alternatively, the oxadiazole

15 (XIIX) may be prepared according to the method of Rigo et. al. Synth. Commun. 16(13),
1665, 1986.

Preferred conditions are:
phosphorous oxychloride at 100°C for 8 hours, or 2.5 eq. friflic anhydride in
20 acetionitrile at 20°C for 5 hours. '

Compounds suitable for use as compounds (XHI/XUP) are known in the literature or car
be prepared as shown in Schemes 5.1 and 5.2. {



10 conditions, at elevated tenperatures for up to 18 hours. Typi cal lﬁl’
dehydrating agents such as pol yphosphoric acid, phosphorous ox diiT dflbde

triflic anwcgg,}ogfg.,, FP used at tenperatures from20 to 1205;{:&%2054/51309% es to

12 hours. tionallTy, the reaction can be carried out in e presence of a
base such as pyridine and suitable sol ven,s such as di chl or onet hane and
acetonitrile. Alternatively, the oxadiazolée 15 (Xl I/X) may be prepared
according to the nmethod of Rigo et. al. Synth. Commun. 16(13), 1665,
Preferred conditions are: phosphorous oxychloride at 100C fm)rﬁ? hours, or

2.5 eq. triflje_anhydcide ®n 20 acetinitrile 20¢ Toy 5ol s.. Conpounds
suitable for -eeu (X1 MK Térot)  ar'g OWR tRe |ifPetature or
car be prep hown hn Schenes. 5 1s.and 5.2. { -3 O& 2006 WO

2004/ 074291 PCT/1B2004/000432 -27 HHH ON B A HZNIIN~ Prot B A Prot OH
O f (XVI) (XVII) NNHZ B A (X111) Schenme 5.1 Wen rings A and B are

|l i nked through an N atomthen: H OH NN iN Prot -NProt Prot'-N A N2N
Prot OHf (XVI') (Xptvil v

)
Scheme 5.1
When rings A and B are linked through an N atom then:
H N—R
O - N . A
Prm*_NC}{ HNT S Prof Prot N@—\( Prot
OH — ©
f
(xvr) (xviry
’ d
N—NH,
Prot*—N A
' o]
oy
5 Scheme 5.2

Compounds (XVI)/(XVT’} and protected hydrazine are either commercially available or are
known in standard methodology such as the hydrolysis of the corresponding ester.



,N\NH2 Prot'-M (X111') 5 Schene 5.2 Conpounds (XVI)/(XVI') and protected
hydrazi ne are either coomercially available or are known i_rg ﬁﬁ]aﬂ] bard

met hodol o‘%)?guch as the hydrolysis of the corresponding e r.’ - 43§ET 2006
WD 2004/ OWR2044/053¢391| B2004/ 000432 - 28 Carboxylic acid ( )(1%699\‘%“” nd
protected hydrazine, where prot* is typi gz%l_ly Boc, may be coupled to give
conpound (XVII/XVI1') respectively, using the conditions described above
for the preparation of (XV/XV'), and then prot* is renoved using standard
met hodol og [ heRyr ' e; hoi :
(117501 GrERE BEE XV Rl G SEe, P PRI 12 §Paly o mabo o,
i n Schemes ®upledrte gexompaund (KM respactixgly, using-thezoBditions desatibet! abgy®)

thr ough an R SERHEalor oGP ar i Brotfred STt Sy SimcBlcioby B¢
(XVITT")  (XiebtiiDed ih@Gtép (d) dyduseabéd aliove2todivey (XIfiodEe 6.2 Step (h): The

ester (>%/III/XVIII') may be reacted with hydrazine in a suitable solvent,

Alternative routes to compound (XHE/XII") are shown below in Schemes 6.1 and 6.2:

0 H
NH -
OR e
o
h
XV, (X
R is fypicatly C, , atkyl (
Scheme 6.1
When rings A and B are linked through an N atom then:
(0] H
N A N N—NH,
Prot— z Prot—*@—-(
OR —_—
0
h
(XVIIr) (xnr)
10 R is typically C,_, alkyl
Scheme 6.2
Step (h): The ester (XVIIUXVIN) may be reacted with hydrazine in a suitable solvent,
such as methanol, at an elevated tempsrature to provide the hydrazide (XVII/XVID). j

Preferred conditions:
15 3 eq. hydrazine, in methanol, at reflux for 18 hours.

Alternafively, compounds of formula (I) may be prepared according to the Scheme 7.0
below.



such as net hanol at an elevated tenperature to provide the hydr azi de
(XVIT/ XV Pr eferred conditions: 15 3 eq. hydrazine,

reflux for Al ternatively, conpounds of formula nia?ﬁﬂzdu repar ed
accor di ng P‘é’%ﬂé’%s‘é?fene 7.0 below. 3 OCT 2006 WD 2004/ oﬁﬁ%’% 004/000432

PCT/ | B2004/ 000432 -29 O's NHZ OT "L.V Voo Z WV Db HNI HHNW XY X XYY
(XXI1) (XXI11) (AXIV) Mk ONH ANI-lZ%(XOl) s NN~VN Ng'\ ZW

Zw 0 XY XY R=Hor ClI-C4 alkyl, typically tert-butyl, nethyl or ethyl
Scheme 7.0 Wen R =H 5,Co ounds of forrrula (XXI'l'l1) may be grepared by an

I nt ra- ol ecul ar couphing o am no (XXI ), accordi ng?_l t \1 he
procedure previousl %Noed I g step @b) j W
O e Z Qz/
X Y
, Xy Xy
(Xxt) podt) XXV}
m

=

1

-

S
s

#\\
S
oe;
N \E/<
Z
N \é /<

) Y

R = H or C4-C4 alkyl, typically teri-butyl, methyl or ethyl
Scheme 7.0
WhenR=H,
5 Compounds of formula (XXHl) may be prepared by an intra-molecular coupling of the
amino acid (XX}, according to the procedure previously described in step (b).
Preferably, compound (XXII) is treated with 1.4 eq. HBTU, 4.5 eq. NMM in DCM at room
temperature for about 18 hours. '

10 WhenR = C;-C, alkyl:
Compounds of formula (XXIll) may be prepared by base catalysed cyclisation of the
amino ester (XXI1) typicailly carried out at room temperature or below for 1-5 hi:)u_rs.
Typically, bases such as potassium tert-butoxide, sodium ‘ethoxide or isopropyl
magnesium chloride are used at or below 20°C in a suitable solvent such as

15 tetrahydrofuran or ethanat for 1-5 hours. _
Preferably, compound (XKH) is treated with 1.1 eq. potassium ter-butoxide in THF at 20°C
for about 2 hours.



Preferably, conmpound (XXIl) is treated with 1.4 eq. HBTU, 4.5 eq. NW in DCM
at room tenperature for about 18 hours. 10 Wen R = Cl1-C4 al.kyjrt npounds

of fornmul I may be prepared by base catal ysed cycljsation of the
am no est&é%%{)*d“}mt ypically carried out at roomtenper at f@%?ﬂ?%f%w for

1-5 hours. Typically, bases such as potqafiun1tert-butoxide, sodi um -
et hoxi de or isopropyl nmagnesium chloridé™are used at or below 20C in a
sui tabl e sol vent such as 15 tetrahydrofuran or ethanol for 1-5 hours.

Preferably,g og XX L S-hfeated with 1.1 eqg. potassiumter-butoxide
in THE at Zo%ambr a%‘ﬁonga?@ee- 3 OCT 2006 WD 2004/074291

PCT/ | B2004/ 0004Btionatign oSthemride (KKHRasingra sifitablel thisnatie ddemiieyi bawsfsohse

1 d XXI | [ it hi ti t .d. ' . t,
pasis ) arlGPeT B b o peiar e QB S ies® Fio, NBRED 3 Sue "
suitable ssdhesini{e.§.ETHF) alHelwerin (7€) ympidoRdefipérataem t enperature. 5 Preferred

PASlo, 1 eq. Na2CO3, 1 eq. amde (XXIIl) in THE at

diti -1 -
gg?wleelno _-82 rr@?qrgﬁd C%’g’-d'f@“sﬁ%rs Step (k): Thioinidate formation 10 Treat nent
of the thioani dpedXXkY) 1 t.lﬂaagcég.ﬁﬁéétg ah?gﬂ)&!lﬂf‘inaﬁi#Q[ Bé’%ﬂ;eggn tL{égc b &72

sui tabl e sol vent such as THE or et owed by quenc ani on
formed by ahousii t abl e nethyl source (e.g. Mel, Me p-tosylate) provides the
thiolmdate (XXV). Preferred conditions are: 1 eq. thioamde (XXV),
treated with 1 eq. KOtBu, | eq. Me p-tosyalte in THE 15 Triazole
formati on: Stepk):Dhioimhiate formatiordat e (XXV) is treated with the hydrazide

brovi te1Bhe conbearEETe! Heropmigs pORVLHI & 38eny bie Sk o BOSBEET bPRall e d
cat al ysed sg@fabRssoNeft suith Ee THRE 6r Bief, Golicibdas dlidnich d$ tY Stiion foffhed blyizpi M C{“at e

(XXV), 1 eqéu_tg\t;drazi de (X111), in ethanol at reflux for 2 hour
[

le methy! source (e.g. Mel, Me p-tosylate) provides the thioimidate ()?)'(V).
Preferred conditions are:
1 eq, thicamide (XXIV), treated with 1 eq. KO 'Bu, 1 eq. Me p-tosyalte in THF.
15
Triazole formation;
Step (I): The thioimidate (XXV) is treated with the hydrazide {Xlll} in a suitable solvent,
typically ethanol at eievated temperature to provide the compound of formula (1),
optionally in the presence of an acid catalyséd such as TFA, p-TSA.
20 Preferred conditions are:

1 eq. thicimidate (XXV), 1 eq. hydrazide (Xill), in ethanol at reflux for 2 hoUrs.

Step (m): The thioamide {(XXIV) is treated with the hydrazide (XMI) in a suitable solvené{
typically n-Butan-1-ol at elevated temperature to provide the compound of formula (f),
25 optionally in the presence of an acid catalysed such as TFA, p-TSA.
Preferred conditions are:
1 eq. Thioamide OQV), 1 eq. hydrazide (XH}), in n-butan-~1-ol at reflux for 18 hours..

Compounds suitable for use as compounds (XXII) are known in the literature or can be

30 prepared using standard methodology, for example see C.Apfel etal., J.Med. Chem.
44(12), 1847-1852, 2001, C.P. Lang ef. al., WO2002008228, F.Ishikawa, J.Med. Chem.
28(10), 1387-93, 1985 or Uskokovic, M. et al., Journal of Organic Chemistry (1965),
30(9), 3111-14. '



Step (m: The thioamde (XXIV) is treated with the hydrazide (XIIl) in a
suitable solvents typically n-Butan-l-ol at elevated tenperature to provide
the conpound of formula (1), 25 optionally in the presence -af J&@Npaci d

-cat al ysed [FA, p-TSA. Preferred conditions are: I de
(XX1'V), l“gg%fﬁydraa-m de (XII1), in n-butan-1-ol at refl ulLCf[Ehrzoér‘Qdo %glrs.

. Conpounds suitable for use as conpounds (29XI1) are known in the literature
or can be 30 prepared using standard net hodol ogy, for exanple see C. Apfel
etal., J.Med. Chem 44(12), 1847-1852, 2001, C. P. Lang et. al.,

W2002008228willFoe sppparamictp tHoddeskilie@inhe af8hai3ensitivs TurBiond Ppdumy midy nekats C,

M at at, Jou ani.c em.str 1965

WD 2004/ 0731%‘1 %ﬁﬁ‘{%’%‘g‘? BtCQE'U"“%ig’/’f"f'eWP éﬁamaéwﬁﬂ %f?r’f%’"{"&aiﬂoié'sgﬁ?!( B%d

:j n thte a{ t dadgmvee eisrsctdnwt Emuohante]g:hmqaés qbpumm%esrwl rib&d wbﬂ’r@fe@ﬁ\%ct;ﬁéhp@ﬁﬁi
eprotected. durjn conpqund Qr a :

qacﬁl eved bp@@ﬁ\?ﬁ@%ﬁ’f’l %b’e-ﬁNﬁ Q{G@%e ’Qﬂg gxor@e‘é’d'ﬂ’ 1?89 S‘H‘S %‘Pof%%‘tl ve

G oups i 5 &efphfidd b@y%h@gsaz.ma,ﬁyggﬁeene and P G MWits, John Wley and

Sons he, 1991, 5 exXenplified by exanples 42-49 and 55-58. Certain conpounds

of formula (1) may be converted to alternative conpounds of forrmula (1)
using stan 2\ &35 tnl}%,n@e %ﬁ% sl ?fn?dl@d
bel ow. 10 Z(?nérﬁaéfl gr?]ﬂb?ﬁﬁd .6fex§ﬁnlg%giz 2 h%gﬁé@%ﬂﬁﬁ@ﬁ l-'desa(%/*i %g
group, suchillassing sthndard cherbical transfarmatibns Bxamplasafithesa aredlustraieddisiew:ani ne
HNR2R3 in the presence-of a suitable tertiary am ne base (Et3N, NWM or
Huni g's base) or alkali netal base (K2CO3, Cs2CO3) in a suitable sol vent

(e.g. DMF, AnEGldn (sugtaxampldsyi(as. 4¢) evat ed terrperature Preferably, the
chigro co nd isS treate 15 with an excess, of the pr e_of
oSk cecs IR Boario A lerving Brouke Jck A6rm tiom SWdant.MisyPex Poad e
Cogpounds mtabmmﬁeaimﬁme ﬁﬂg&@ﬁ@&f aRitdtsle It@gat@eainl llﬂﬁlﬁﬂltge 45&1?]:; NMM@r
reduci ng ent, such_as or bor abl e spl yent such as

or THE 3t oHGTs esR) S5 ikl o e 4B8? dReren el 1 ¢t UENGAEUPEL (76 PR he
reaction. Hﬂé@ﬁ? aéﬁﬁbnall ﬁt aewléd Qém’ﬁ@f‘éﬂﬂe' Préfét%ﬁiye%é’\’chlbrol@orﬁﬁeurhpFsaﬂéatbﬂ

THE at refl ux excess of HClI at reflux. Reductive am nation
(e.g. ei‘énﬂw@gar@gxqp@s of t;lbﬁ%ﬁ? in the presence of an excess of K,CO; in DMF at 70°C.

Reduction (e.g. examples 50-54, 64 & 65)

Compounds containing a carbonyl function may be reduced using a suitable reducing

agent such as DIBAL or borane in a suitable soivent such as ether or THF at or between
20 room temperature and the reflux temperature of the reaction. Preferably, the amide

compound is treated with 10 eq. borane in THF at reflux, followed by an excess of HCl at

reflux.

Reductive amination {e.g. examples 69-81 & 84-90)

25 Compounds of formula () containing a reactive N atom may react with an aldehyde or
ketone, according to the methods described in step (c). Preferably, the amine of formula
(1) is treated with an excess of aldehyde/ketone and 2 eq. Na(OAc):BH in DCM, optiocnally
in the presence of an excess of Et;N and acetic acid, at room temperature for up to 18
hours.

30
Oxidation (e.g. When W = 8)
Compounds of formula (I) containing a Sulphur atom may be oxidised using a suitable
oxidising agent such as hydrogen peroxide or meta-chloro perbenzoic acid in a suitable
solvent such as triflucroacetic acid or 1,1,1,3,3,3-Hexafluoro-propan-2-ol between 0-25°C.

35



25 Conpounds of forrmula (I) containing a reactive N atommay react with an
al dehyde or ketone, according to the nethods described in step []Cq“,)zggg
Preferably, the amine of formula (1) is treated with an excess of

al dehydeMK@EMHETRAH 2 eq. Na(OAc)3BH in DCM optional | y POIABINE0OEL ence of
an excess of Et3N and acetic acid, at rogstenperature for up to 18 hours.
30 Oxidation (e.g. Wien W= Y5) Corrpounds of fornmula (1) containing a Sul phur
atom may be oxidised using a suitable oxidising agent such as hydrogen

per oxi de owmt@adiéliagwsmsmwmﬁ s@%ﬁ pr@feaamwtrfe%@h;ﬂndééﬂfwma ?l‘)'?é‘tr@ﬁed

trifluoroacetic aci uor o- propan- 2- of _between 0-2

35 3 OCT 20iB1 %%o@ﬁ?%bﬂgqotﬁdwﬂrmmﬁf@mmzl 1188, Waﬂwermw—wl
sui phoxi de gf Momte atuférﬂ'ﬁﬁ?tﬁllﬂoﬁrhe sul phide of formula (1) is treated

with 1-1.2 eq. of 30% aqueous hydrogen peroxide in
1,1,1, 3,3, 3-Hexaf |l uoro-propan-2-ol at roomtenperature for up to 1 hour. 5

V\hen oXigdi Y | a
(D i 5 e 0 SRdo B 9AGins v S, RERIHARCS et it aﬂg (fls dSkiEY
trifl uor oaedthi2e3 aq. af 0% agyedus hirdivgen perckitletie tifiuoroaeistic atiti efos up pdhdohiode (W =
S(O 1) above may be oxidised to the sul phone (W= S(0)2) using 1-2 eq. of
30% aqueous hydrogen peroxide in trifluoroacetic acid for up to 1 10 hour.)

((r 1 ndaca;mtaimmelw\&ndsm;fmxmqwatS(omam\&may beogidisedta tﬁdmnphvnevmed an
i nt er nedi at

i nt er medi a Oﬁ Ufs.Jc o ngaeo( g)i %'g)% qqugouq_hmrggqq\perpxzde in trnﬂu?)roace%c amd1 ?or up o 1
10 hour.)

In accordance with the present invention there is further provided an intermediate of‘
formula (ll):

15 an intermediate of formula (1)

o
-
A Y

an intermediate of formula (X):

Ofa'?'"i‘x—
o V‘LG
(X)



Wz XY (IlIl) aninternediate of formula (X): NN OLG G-~ (D, ( X) 3
OCT 2006 WO 2004/ 074291 PCT/ 1 B2004/ 000432 -33- an internedi-at 0b#i or nul a

00 {Wo%?@/%%NH H CAV) an internedi ate of forw&@@(‘)&o?§ HN

ZW'Xv, V) an intermedi ate of fornula (XXV)
(XXV) wherein V, X, Y, Z, rings A and3g LG and n are as defined above.

an intermediate of formula (XV):

an intermediate of formula (XXIV):

XXv)

wherein V, W, X, Y, Z, rings A and B, LG and n are as defined above.

- 10 |
( : . The compounds of the present invention are useful because they possess pharmacological
aclivity in animals. In particular they are useful in the treatment of a number of conditions
including aggression, Alzheimer's disease, anorexia nervosa, anxiety, anxiety disorder,
asthma, atherosclerosis, autism, cardiovascular disease (including angina,
15 atherosclerosis, hypertension, heart failure, edema, hypernairemia), cataract, central
nervous systemn disease, cerebrovascular ischemia, cirrhosis, cognitive disorder,
Cushing's disease, depression, diabetes mellitus, dysmenorrhoea (primary -and
secondary), emesis (Including motion sickness), endometriosis, gastrointestinal diseass,
glaucoma, gynaecological disease, heart disease, intrauterine growth retardation,

20 inflammation (including rheumatoid arthritis), ischemia, ischemic heaﬁ disease, lung
tumor, micturition disorder, mittlesmerchz, neoplasm, nephrotoxicity, non-insulin
dependent diabetes, obesity, obsessive/compuisive disorder, ocular hypertension,
preclampsia, premature ejaculation, premature (preterm) iabor, puimonary disease,



The conpounds of the present invention are useful because they possess
phar macol ogi cal activity in animals. In particular they are- ﬂlsﬂéflﬂllﬂﬁi n t he
t r eat ment er of conditions including aggression, Al zhe

di sease, 3‘&%?@9?? flervosa, anxiety, anxiety disorder, ?WOM’"OM”

at heroscl erosi s, autism cardi ovascul ar q; sease (i ncl ud| ng angi na, 15

at heroscl erosi s, hypertension, heart fail & edema, hypematrem a),
cataract, central nervous system di sease, cerebrovascul ar i schen a,
cirrhosis, mASRLESLUREES Qéﬁélrdaseagé%hélgaﬁ:rg dﬁﬁﬁsd?fferﬂgﬁr&%? ftﬁilbﬁéﬂ‘?ts‘% fic
mel litus, dysnenorrhoea (primary and secondary), enesis udi ng I on
si ckness), Shegbnsleepodiserdefaspinal wouk tinjuay tbl"%‘@@@@ UT@QQUtﬁin’ﬁaCt mfectlon or
gynaecol ogi gghthidkis g i dhs8R r t 20
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Compounds of the invention intended for pharmaceutical use may be administered agj
crystalline or amorphous products. They may be obtained, for example, as solid plugs,

25 powders, or films by methods such as precipitation, crystallisation, freeze drying, spray
drying, or evaporative drying. Microwave or radio frequency drying may be used for this
purposs.

They may be administered alone or in combination with one or more other compounds of

30 the invention or in combination with one or more other drugs (or as any combination
thereof). For example, the compounds of the present invention may be administered in
combination with an oral contraceptive. Aliernatively, they may be administered in
combination with a PDES inhibitor. They may also be administered in combination with an
NO donor. Alternatively, they may be administered in combination with L-arginine, or as

35 an arginate salt. The compounds of the present invention may also be used in
combination with a COX inhibitor.
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the invention may be administered orally. Oral administration may involve
E\SI?L ;f)wopg’ Tﬁg éoﬁ%toumg o? ?H(y ?nl{/réﬂtignntmea{ysbet Q\Sm%?s érre Igrtaﬁft Id}gJ aér%%?s&r’aﬁg:q may
involve swallowing, so that the compound enters the gastrointestinal fract, or buccal or
sublingual administration may be employed by which the compound enters the blood

20 stream directly from the mouth.

Formulations suitable for oral administration inc!udé solid formulations such as tabteis,
W} capsules containing particulates, liquids or powders, -lozenges (including liquid-filled),
chews, multi- and nano-particulates, gels, solid solution, liposome, films (including muco-

25 adhesive), ovules, sprays and liquid formulations.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such formulations,
may be employed as fillers in soft or hard capsules and typically comprise a carrier, for
example water, ethanol, polyethylene giycol, propylene glycol, methylcellulose, or a

30 suitable oil, and one or more emulsifying agents and/or suspending agents. Liquid
formulations may also be prepared by the reconstitution of a solid, for example from a
sachet.

The compounds of the invention may also be used in fast-dissolving, fast disintegrating
35 dosage forms such as those described in Expert Opinion in Therapeutic Patents, 11 (8),
981-986 by Liang and Chen (2001).
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Tablets may also optionally comprise surface active agents, such as sodium IaUryI sulfate

20 and polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface
active agents may comprise from 0.2 wi% to 5 wi% of the tablet, and glidanis may
comprise from 0.2 wi% and 1 wt% of the fablet. |

Tabiets also generally contain lubricants such as magnesium stearate, calcium stearate:!

25 Zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with sodium
lauryl sulphate. Lubricants generally comprise from 0.25 wit% to 10 wi%, preferably from .
0.5 wi% to 3 wi%, of the tablet.

Other possible ingredients include anti-oxidants, colourants, flavouring agents,
30 preservatives and taste-masking agents.

Exemplary tablets contain up to about 80% drug, from about 10 wt% to about 90 wt%
binder, from about 0 wt% to about 85 wit% diluent, from about 2 wt% to about 10 wi%
disinfegrant, and from about 0.25 wt% to about 10 wt% lubricant.

35
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about 10 Wt % to about 90 wt % binder, fromabout 0 wt% to about 85 wt %

di luent, frofe¥B8spatedaranceriagdtmay evei be easapsHiask ant, and from about 0. 25
W% to abgut 10 wt % lubricant. 35 3 OCT 2006 WD 2004/074291

PCT/ 1 B2004/ 000432 -37 Tabl et bl ends may be conpressed directly or by roller
to form tabl ébe fornuiation of|tabiets isdiscyssed in®hammagesticsl Despageal fasngaTakleisy Viek
wet-, dry-, ew t ; t nuge f _ -
t abl etting. ?Heﬂﬁ?{!h%@f)?@lﬁﬂnrﬁ%ggi%g@#&ﬁ@gﬁﬁ%@%gg@éﬁé&, ohﬁ 'r’m&g"ld‘agegr@é@ﬁd) angy
be coated or69He¥hted; it may even be encapsulated. 5 The fornul ati on of
tablets is discussed in "Pharmaceutical Dosage Forns: Tablets, Vol. 1", by
H. Lieberman and L. Lachman, Marcel Dekker, N. Y., N Y.; 1980 (I SBN 0-8247-
6918- X). 100 Solid drimiatiohatfoowsal fadminisaationd mayi s¢ famwatedely be imoedidiatand/dro

be i medi ate_a r di fied.release. Mdfied.rel ease formul ations include
del 58 st O ftareieBRe JuGHIn poiERE: figlio™ iy defal S Sitanes pulfeu’
rel ease. Sui tadttolledttirfeted- el grogenimeditdigiseons for the purposes of the

I nvention are described in 15 US Patent No. 6,106,864. Details of other

sui tabl e rel ease technol ogi es such as high energy dispersions and osnotic

and coated pguidtid Rfodied rbRabe fdruRfiohs forhdpuliosad of i MEmAUEre @Riscribed in
Technol ogl% OG I bne, I%I5( 2), 1-14 62001) . The use of chew n gum, to o

S Patent No. 6,108,864. Details of other suitable release technologies such as high

energy dispersions and osmotic and coated particles are to be found in Verma et al,

Pharmaceutical Technology Ondine, 25(2), 1-14 (2001). The use of chewing gum to

achieve controlled release is described in WQ 00/35298.

20 The compounds of the invention may also be administered directly into the blood stream,
into muscle, or into an 'internal organ. Suitable means for parenteral administration
include intravenous, intraarterial, intreperitoneal, intrathecal, intraventricutar, intraurethral,

-ms.) intrasternal, intracranial, inframuscular and subcutaneous. Suitable devices for parenteral
- administration include needie (including microneedle) injectors, needle-free injectors and
25  infusion techniques.

Parenteral formulations are typically aqueous solutions which may contain excipients such
as salts, carbohydrates and buffering agents {preferably to a pH of from 3 to 9), but, for
some applications, they may be more suitably formulated as a sterile non-aqueous
30 solution or as a dried form to be used in conjunction with a suitable vehicle such as
sterile, pyrogen-free water.
The preparation of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques
well known to those skilled in the art.
35
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dermaily or transderna I cal ons e |ncIu
gel's, hyl ogelss hydrogeis,rienom B@lutlmss creamsanniments; dusting pomlrdensu d@splagae‘osms,

dressi ngs, 'fRABekin patches, wafers, implants, sponges, fibres, bandages and microemulsions.
Liposomes may also be used. Typical carriers include alcohol, water, mineral oil, fiquid
petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol.
Penetration enhancers may be incorporated - see, for example, J. Pharm. Sci., 88 (10),
20 955-958 by Finnin and Morgan {Qctober 1999).

Other means of topical administration include deiivéry by iontophoresis, electroporation,

phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderjectmj(

Bioject™, elc.) injection. '
25

Formulations for topical administration may be formulated to be immediate and/or

modified release. Modified release formulations include delayed-, sustained-, pulsed-,

controlled-, targeted and programimed release.

30 The compounds of the invention can also be administered intranasally or by inhalation,
typically in the form of a dry powder. (either alone, as a mixture, for example, in a dry
blend with lactose, or as a mixed component particle, for example, mixed with
phospholipids, such as phosphatidylcholine) from a dry powder inhaler or as an aerosol
spray from a pressurised container, pump, spray, atomiser (preferably an atomiser using

35 electrohydrodynamics to produce a fine mist), or nebuliser, with or without the use of a
suitable propellant, such as 1,1,1,2-tetrafluoroethans or 1,1,1,2,3,3,3-heptafluoropropans.
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formul at ed t@ WEOHRHERY ate and/or nodified rel ease. Mdified rel ease
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as 1,1,1,2-tetrafluoroethane or 1,1,1, 2,3, 3, 3-heptafl uoropropane. 3 OCT zoos
WO 2004/ 074291 PCT/ |1 B2004/ 000432 -39- For intranasal use, the powder may
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di spersing, solubilising or extending release of the active, t L
propel | ant ( SRG. senerericabiiid RrecepIng inforamapgearticies. high-pregsuredgmngerisation
trioleate, Ob@ipfayPdiiiflg. Or an oligolactic acid. 10 Prior to use in a dry
powder of suspensi on ?ornulation, the drug product is mcronised to a size
sui t abl e1Por delivery by inhalation (typically less than 5 mcrons). This

may be C achi r i ' ] , icak iet
w1 g, g (Hade ey BRARAR, R PO PR3 ellods R L n &
nanoparti cl dshalaf ghinpui@ston maysnisgatiates foosentain a powder mix of the compound of the

invention, a suitable powder base such as lactose or starch and a performance modifier
such as MHeucine, mannitol, or magnesium stearate. The lactose may be anhydrous or in
20 the form of the monohydrate, preferably the latter, other suitable excipients include

dextran, glucose, maitose, sorbitol, xylitol, fructose, sucrose and trehalose.
A suitable solution formulation for use in an atomiser using electrohydrodynamics to
»««ng produce a fine mist may contain from 1pug to 20mg of the compound of the invention per
( actuation and the actuation volume may vary from 1ul to 100 pl. A typical formulation
25 may comprise a compound of formula (1), propylene glycol, sterile water, ethanol and
sodium chioride. Alternative solvents which may be used instead of propylene glycol

include glycerol and polyethylene glycol.

Suitabie flavours, such as mentho! and levomenthol, or sweeteners, such as saccharin or
30 saccharin sodium, may be added to those formulations of the invention intended for
inhaledfintranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be immediate
andfor modified release using, for example, poly-DL-lactic-coglycolic acid (PGLA).

35 Modified release formulations include delayed-, sustained-, pulsed-, controlied-, targeted
and programmed release. |



or spray drying. 15 Capsules (made, for exanple, fromgelatin or HPM),
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.directly to the eye or ear typically in

spes.ciuch 38 '&‘PW%%Hd‘?%?JBﬁ%i Brpelymer suh amcrossedsiked Rolvagrlic
acid, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylceliulose, or methyl celiuiose, or a
heteropolysaccharide polymer, for exampie, gelan gum, may be incorporated together
with a preservative, such as benzalkonium chloride. Such formulations may also be
20 delivered by iontophoresis.

Formulations for ocular/aural administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed--:("
controlled-, targeted, or programmed release.

25
The compounds of the invention may be combined with soluble macromolecular entities
such as cyclodextrin or polyethylene glycol-containing polymers to improve their solubiiity,
dissolution rate, taste-masking, bioavailability andfor stability for use in any of the
aforementioned modes of adminisiration.

30
Drug-cyclodextrin complexes, for example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion and non-inclusion complexes
may be used. As an alternative to direct complexation with the drug, the cyclodextrin may
be used as an auxiliary additive, Le. as a carrier, diluent or solubiliser. Most commonly

35 used for these purposes are alpha-, beta- and gamma-cyclodextrins, examples of which
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i nclusi on and non-inclusion conplexes may be used. As an alternative to
direct conplexation with the drug, the cyclodextrin nmay be used as an

auxi | i ar JO0ad@ihes vbe ki obhstha irerenlice compririgesit twsr aroimgse| separatelMphiarmacangealy

oxanpies of iasHEPBEERsEhe B ARy B o RIS o X EL M Sprdargere
found-i n | nt witindbé dmanti®at and rAemisi fmtsapaﬁtﬁlptsreta;m@ﬁa&bﬁﬁpoﬂﬁb@/dﬂ%?ﬁ gpd
2t ve compoboTanay grdsy boud i Aue o SRt  Bodomiis bEFvdy,S KJs I e
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two or $e pharmaceutical conpositions, at |east one of which contains a
conpound 'F'n accordance with the invention, nmay conveniently be conbined in

the form of Th&kit obthetidirtioh & paroadatyduitabRiiboadministéithgchifdrent ddsage forms, for
example, oral and parenteral, for administering the separate compositions at different
dosage intervals, or for titrating the separate compositions against one another. To assist
compliance, the kit typically comprises directions for administration and may be provided
20 with a so-called memory aid.

For administration to human patients, the total daily dose of the compounds of the
% invention will typically be in the range of from about 0.01 to about 15 mg/kg of body
weight, depending on the mode of administration. The total daily dose may be
25 administered in a single dose or divided doses throughout the day. These dosages are
based on an average human subject having a weight of about 65kg to 70kg. The
physician will readily be able to determine doses for subjects whose weight falls outside

this range, such as infants and the eiderly.

30  As used herein, the terms "treating” and "to treat”, mean to alleviate symptoms, eliminate
the causation either on a temporary or permanent basis, or to prevent or slow the
appearance of symptoms. The term "treatment” includes alleviation, elimination of
causation (either on a temporary or permanent basis) of, or prevention of symptoms and

- disorders associated with primary and/or secondary dysmenorrhoea. The freatment may

35 be a pre-treatment as well as a freatment at the on-set of symptoms.
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Preparation Receptor bindi ng' assays were performed on cellul ar nenbranes

pr epar ed 3 r ghiiaowne apd| 15smit BEFYF Se GAnddentgHOHY/  rtkh worsawaghedh wish phosphate-
(10 VL o0 Horlts Ve g g 4004
pellets were stored at —80°C uniil use. Cell pellets were thawed on ice and homogenised
in membrane preparation buffer consisting of 50 mM Tris-HCI, pH 7.4, 5 mM MgCl; and
supplemented with a protease inhibitor cocktail, (Roche). The cell homogenate was
20 centrifuged at 1000 rpm, 10 min, 4°C and the supernatant was removed and stored on
ice. The remaining pellet was hormogenised and centrifuged as before. The supematanis
were pooled and centrifuged at 25,000 x g for 30 min at 4°C. The pellet was resuspended
in freezing buffer consisting of 50 mM Tris-HC}, pH 7.4, 5 mM MgCl> and 20 % glycercg%('
and stored in small aliquots at —80°C until use. Protein concentration was determined
25 using Bradford reagent and BSA as a standard.

1.2V, Filter binding :

Protein linearity followed by saturation binding studies were performed on each new batch
of membrane. Membrane concentration was chosen that gave specific binding on the
30 linear portion of the curve. Saturation binding studies were then performed using various
concentrations of °Hj-arginine vasopressin, ["HI-AVP (0.05 nM — 100 nM) and the K; and
By,ax determined.
Compounds were tested for their effects on [*H]-AVP binding to CHO-hV;s membranes,
(®*H-AVP; specific activity 65.5 Ci / mmol; NEN Life Stiences). Compounds were
35 solubilised in dimethylsulfoxide (DMSO) and diluted fo working concentration of 10%
DMSO with assay buffer containing 50 mM Tris-HCL pH 7.4, 5 mM MgCl, and 0.05%



Western Reserve University School of Medicine, Ceveland, Onhio. CHO hV1iA
cells weré 10 routinely maintained at 37C in humdified atmisplieng Wi th 5%
C®2 in DVEM Hans F12 nutrient mx supplenented with 10 % fetal bovine

serum 2 mda@hoiae ne, 15 nm HEPES and 400 pg/m GA18pcTmszohadobas2
production of cell pellets, adherent CHO-hVIA cells were grown to
confluency of 90-100%in 850 cnR2 roller b#dtles containing a nedi um of
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at 1000 rpm 10 mn, 4C and the supernatant was renoved and stored on ice.
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The pellet was resuspended 1n freezi ng er consisting o ris-Hol,
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P mean NSB cpm)/specific binding cpm x100. The % bound was plotted against the
concentration of test compound and a sigmoidal curve was fitted. The inhibitory
20 dissociation constant (K) was calculated using the Cheng-Prusoff equation:
K=1Can/(1+[LY/Ky) where [L] is the concentration of ligand present in the well and K; is the
 dissociation constant of the radioligand obtained from Scatchard plot analysis.
(‘3 2.0 V,, Functional Assay; inhibition of AVP / V,,-R mediated Ca** mobilization by
25 FLIPR (Fluorescent Imaging Plate Reader) (Molecular Devices)

Intraceliular calcium release was measured in CHO-hV;, cells using FLIPR, which allows
the rapid detection of calcium following receptor activation. The CHO-hVy, cell line was
kindly provided under a licensing agreement by Marc Thibonnier, Dept. of Medicine, Case
30 Western Reserve University School of Medicine, Cleveland, Ohio. CHO-V;, cells were
réutinely maintained at 37°C in humidified atmosphere with 5% CO, in DMEM/Hams F12
nutrient mix supplemented with 10 % fetal bovine serum, 2 mM L-glutamine, 15 mM
HEPES and 400 pg/m! G418. On the afternoon before the assay ceils were plated at a
density of 20,000 cells per well into black sterile 96-well plates with clear botioms to allow
35 cell inspection and fluorescence measurements from the bottom of each well. Wash
buffer containing Dulbecco’s phosphate buffered saline (DPBS) and 2.5 mM probenecid



menbrane and the plates were gently shaken for 60 mn at room tenperature.
The 5 reaction was termnated by rapid filtration using a Filtermate Cell
Harvester (Packard Instruments) through a 96-well GF/ B Uni Eij er @late
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20 the concentration of AVP, As is the ECs of AVP from the dose response curve and

n=slope of the AVP dose response curve.

The compounds of the invention may have the advantage that they are more potent, have/
a longer duration of action, have a broader range of activity, are more stable, have fewer

25 side effects or are more selective, or have other more useful properties than the
compounds of the prior art.

Thus the invention provides:
()  acompound of formula (1) or a pharmaceutically acceptable derivative thereof;
30 (ii} a process for the preparation of a compound of formula () or a
pharmaceutically acceptable derivative thereof;

(i) a pharmaceutical formulation including a compound of formula (I) or a
pharmaceutically acceptable derivative thereof, together with a
pharmaceutically acceptable excipients, diluent or carrier;

35 {iv) a compound of formula () or a phannaceuticany acceptable derivative or
composition thereof, for use as a medicament;
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(including angina, atherosclerosis, hypertension, heart failure, edema,

v 20 hypematremia), dysmenorthoea (primary and secondary), endometriosis,
emesis (including motion sickness), intrauterine growth retardation,
inflammation (including rheumatoid arthritis), mittlesmerchz, preclampsia,

("E premature ejaculation, premature (preterm) labor or Raynaud's disease;

) (vi) use as in (v) where the disease or disorder is dysmenorrhoea (primary and

25 : secondary);

' {(viii} a method of treatment of a mammal to treat aggression, Alzheimer's disease,
anorexia nervosa, anxiety, anxiety disorder, asthma, atherosclerosis, autism,
cardiovascular disease (including angina, atherosclerosis, hypertension, heart
fallure, edema, hypernatremia), cataract, central nervous sysiem disease,

30 cerebrovascular ischemia, cirrhosis, cognitive disorder, Cushing's disease,

depression, diabetes mellitus, dysmenorrhoea (primary and secondary),
emesis (including motion sickness), endometriosis, gastrointestinal disease,
glaucoma, gynaecological disease, heart disease, intrauterine growth
retardation, inflammation (including rheumatoid arthritis), ischemia, ischemic

35 heart disease, lung tumor, micturition disorder, mittiesmerchz, neoplasm,

nephrotoxicity, non-insulin dependent diabetes, obesity, obsessive/compulsive



35 (iv) a conpound of formula (1) or a pharnmaceutically acceft abl e
derivative or conposition thereof, for use as a medi canent~d 8{10W06 2006 WO
2004/ 074291 PCT/ 1 B2004/ 000432 -45 (v) the use of a conpound of forpula (1)
or of a pWered®daSical |y acceptable derivative or conpdi¥H3N4RE 20 for
t he manufacture of a nedi canent for the reat mnent of aggression,

Al zhei mer' s di sease, anorexia nervosa, anXiety, anxiety disorder, asthna,
at heroscl erosi s, autism cardiovascul ar di sease 5 (including angina,

at heroscl erosis, h ngg L ai e -em a)-
cataract, central ﬁ%rgf/&oeﬁséés"gés]} %}fh%?léésgé@érlé@gwgﬁrgb%&a{ﬂ]ﬁ&]&?@%ﬁ@ﬂpﬁ% mature
cirrhosis, cogniti (etsrediaher, pdmenanygliseases Bayeaudie gisesss, ornal disedset esnal
mel litus, dysnenor I , S| [ i [.on
o ckness) . endomt oG g P RYABIE G HhRHA o, sSSrbck, fos i5BRer, Bind?
gynaecol ogi cal di seask injimyarthrosilsosies eyrogertitah Utaet | infectioro varh uradithiasita tinduding

I nfl ammagi on (i ncl ydi r heumat oi rthritis), ischema, ischem.c hear

di sease,é | ung tu rte:a{?r% %?'ﬁ iqm%'ﬂp ‘ﬂﬁéﬁﬁ’ 8@?9""%@?1‘1"8@9@? 8%??°ngéﬁf8§ﬂﬁﬁa (6 or
ngphr ot ox} city, n_OIWithiﬁﬂa\dri&ﬂcﬁﬂmﬁngd@wepﬁbmhﬁrﬁati\{mﬁfdrﬁpbslition thereof;

obsessi ve/ conpul si ve _djsarder, B ocul ar ypertensi gn, precl anpsia, premature
ej acul ati on, ng'?(iamlaumghpgr%st E‘er'). W B@rt,hefgseﬁ'ﬁ?r%ﬁﬁ?‘ifd | 1§ , ,F@oﬁmgwcgfar

di sease, renal di s¢p@ase (iRBBdInGAngINaSathBRIsBlefdsis, hgPErtéhsii Hahrt ififd) el
septic shock, sleep disorder ZRI nal cord injury, hr onbosi s, urogenital

r, . t LU ¢
tract infection or WPRMAYRMIR LysPenyhesa ARTMary( ANduwResRIdeRd. Rndemedriasis,
di sordengi s anxi et ymeff dgﬁdﬁ&ﬁg' %oﬂinseﬁélﬁ'leséj,n%ﬂéﬁtaﬂn@n rdlith  retardation,
at herosclerosis, hypertension, heart failure, edem, 20 hypematrem a),
dysnenor r hoea (pri mlannaatipns dinshidingy yheushrioide erthitis)s  midassieschz, n@neelemwla,g]
notion sickness), i i ' i af v |.acl udi ng
rheumatoid arthrit ipz%lﬁ%}é?@lﬁg@rargar@ﬁ&%ﬁﬁ?ﬁ%ﬂg@g@orﬁ Srﬁ %@%é giggé:éu ation,
premat ure (prdxler m@ method asr inRsijnehere dhaldiseasseor digordpr issdysmenorhoes (priveang
the disease or disqder é)r?d smenorrhoea (primary and 25 secondary); (viii)
a method of treatnment of & hmal to treat aggression, Al zheiner's disease,
anor exi a5ner v;(xiaa, zimtmeq,igteanﬁttmtfprrﬂjlla@(lﬂeﬂlll), a9t oa, ()@(Wﬁa.ramldmgsi S,
AUt S oo RS s LB Sidn B 4omBoSH Bnu' () h B8 Sofracepive

for treating dysmenorrhoea (primary and/or secondary);

(xili) use of a combination of a compound of formula (I} with a PDE5 inhibitor for
treating dysmenorrhoea {primary and/or secondary);

20 (xiv} use of a combination of a compound of formula (I) with an NO donor for

treating dysmenorrhoea (primary and/or secondary); .

{xv) use of a combination of a compound of formula (I) with L-arginine for treating
dysmenorrhoea (primary and/or secondary); g

(xvi) use of a combination of a compound of formula (I) with a COX inhibitor for

25 freating dysmenorrhoea (primary and/or secondary).
The invention is illustrated by the following preparations and examples:
Preparation 1: 3,4,5,6-Tetrahydro-2H-[1,2"lbipyridinyl-4-carboxylic acid hydrazide
0
=N I;J]--NH2

3,4,5,6-Tetrahydro-2H-[1,2"Tbipyridinyl-4-carboxylic acid ethyl ester (1 g, 4.3 mmol)( see
reference Farmaco, 1993, 48(10), 1439) was dissolved in methanol (20 ml) containing

30

hydrazine hydrate (620 pl, 20 mmol) and was heated under reflux for 18 hours. The
mixture was cooled ta room temperature and evaporated under reduced pressure. The



failure, edema, hypernatrem a), cataract, central nervous systﬁ g @Ease
cerebrovascular ischenia cirrhosis, cognitive disorder, Cushi gb L sease,
depressi on,y $3,mel litus, dysmenorrhoea (primary and gﬂ ¥%

enesi s (|nclu3|ng HD%IOH S|ckness), endonetri osi s, gastr0| dzsease
gl aucoma, gynaecol ogi cal di sease, heart disgease, intrauterlne growt h
retardation, inflanmmation (including rheumatoid arthritis), ischem a,

i schem ¢ 35 heart disease, lung tunor, mcturition disorder, mttlesmnerchz,
neopl asm ﬁ@%f%ﬂ@dﬂfiﬁ& iiturated. witls propaneRpletocaive thei tillee compowiseas pywhite solid
obsessi vel c ﬂ$y %ve - 3 OCT 2006 WO 2004/074291 PCT/ 1B2004/ 000432 -46

di sor der, ypertenS|on precl anpsi a, prenmature ejacul ation, premature
(pretern) Iﬁ@ﬂ*M$nn@@th#Hﬂlsease Raynaud' s di sease, renal disease, rena
failure, male or fenmal e sexual dysfunction, septic shock, sleep disorder,
spinal cord injury, thronbosis, urogenital tract infection or urolithiasis
i ncl udi ng 5 t rRrapanagiondibd SWetmydiroéﬂH—ﬁf Sbigyirdinybdoaioxyllc atidcethpiastet of
formula (1) or wth a pharmaceutically acceptaple derivative or conposition
thereof; (ix) a method as in (vii) where the dijsease or disorder is anxiety,
cardiovascular di sease (i ncl uding angln. a{hev.oscl erosi s, hypertension,
heart failure, edenma, hypernatrerg orrHoea (prlnary and
secondary), endonetriosis, 10 enmegis flnc adi ng tion sickness),
intrauterine growh retardatlon ammation (i®huding rheunatoid

arthritis), mttlesnerchz, precl anpsi a, ( premature ejacul ation, premature
(pretern) | &otassiun mammate 458i5s gastﬁTth)!) avaretdharfieds to ra (shirmeyl sletian 1o e2-

di 5

't or rect at SLOBPAEer (6 HTISE HRSIF al B RBIeR BN bz impll by an
(xii)-use ofarrmlmrldnnpa'attme befora heatimg)mdzmﬂc fanmjhcmrsl JThei mixiure wasatooled fo
oo of a0 oS PR Ge ARSNGB 0, Sheres e inie Wt
treating dyﬂmrﬂlﬁerdftb@ﬁt(elebﬁ;@éd/‘nw‘;ﬁiéparaamwdary) 20 (xiv) use of a

conbi nati on of a conpound of fornula (1) with an NO donor for treating
dysnenorrhoea (primary and/ or secondary); (xv) use of a conbination of a

conpound of f oprgphration 1043456 PétHHYURE2 AP 24Bi\HAYI4-carboxylic acid hydrazide

0

15 Hydrazine hydrate (61.4 ml, 1.265 mol) was charged to a propan-2-ol solution of 3,4,5,6-
Tetrahydro-2H-[1,2'bipyridinyl-4-carboxylic acid ethyl ester (0.253 mol, 5 mlig)(see
reference Farmaco, 1993, 48(10), 1439), before heating under refiux for 18 hours. The

mixture was cooled fo room temperature and then to 10°C and the product, a white solid,
was collected by filtration (44.5 g).
20 APCIMS m/z 221 [M+HJ®

Preparation 2: 1-Pyrimidin-2-yi-piperidine-4-carboxylic acid hydrazide
N o
O
=N N—NH,
The title compound was obtained from 1-Pyrimidin-2-yl-piperidine-4-carboxylic acid ethyl
25 ester (see Farmaco, 1993, 48(10), 1439) in 91% yield following the procedure described

in preparation 1.
APCI MS m/z 222 [M+H]"



dysnenorrhoea (primary and/ or secondary); (xvi) use of a conbination of a
conpound of forrmula (1) with a COX inhibitor for 25 treating da/qs[menorrhoea
(primary /or secondary). The invention is illustrated by tHe Aibowi ng
prepar at i gﬁ’ WY 83npl es: Preparation 1 PCT/IB2004/000432
3,4,5, 6-Tetrahydro-2H[1, 2' ] bi pyridi nyl -4-8gar boxylic acid hydrazide O0--N
H NH2 30 3,4,5,6-Tetrahydro-2H[1, 21bi piﬁl di nyl - 4-carboxylic acid ethyl
ester (1 g, 4.3 mol)( see reference Farmaco, 1993, 48(10), 1439) was
di ssol ved in Baftion 4: i " e . 20 1 _nmol )
and was heat elfjmgnder rée\:%i9 4[:1’)5(1 6}%@@&@:‘8%}? .'Zﬁ @ﬂy}@ﬁ;@)@ﬁﬁf%@ﬁg&é ?%Ia&oom
tenperature and evaporated under redsebd-hdeazidge. The - 3 OCT 200& WO
2004/ 074291 PCT/ | B2004/ 000432 -47- solid fqoynmed was triturated with
propan-2-ol to give the title conpoun a ite solid (493 ng). APCI M5
mz 221 [MtH| ~ 5 Preparation | b _H
3,4,5,6-Tetrahydro-2H[1, 2' ] bijg oMyl - -carﬂ)ox to,aci d ethyl ester
eywaA, CH3 Pot assi um car bonat e\(5&. 5 g, 0.379npl)/ wastlcharged to a stirred
solution of 2- Bronopyridine (60 g, 0.379 nol) and Ethylisoni pecotate (59.7
ﬂ’ 0. 37% noThe hydrazide cﬁrmﬁlpmgtichremlw(eeﬁ gy e.themnon avdseamép&gdé@ iriaibﬁichr@rrue&ﬁne |
ours. e tyre was ed .t rpom t erature, a ropan-2-ol charge
to the o1 uepbm) ST HeedRimeipnaing (7" mbs: foh e aipdy Braiebre uBs soaens o
pr epar at I orushey alPlcefRititbh® Bhibfacetyl chioride (12.8 mi, 0.16 mol) was added dropwise. The
3,4,5,6-Tetrah dro-2H—L_%, "] bi pyridinyi-4-carboxylic acid hydrazide, .0
3 G- N 16BN WY WaMTed e OBy SReaie ancDuBs SUTSd (2 RV g BR eaicsformed
propan- 2- oi wadisblatebyPfiltraiidh, WaBhed with dichloromethane and diethyl ether, and dried under
Tetrahydro-2H[1, 2" ] bi pyridinyl-4-carboxylic acid ethyl ‘ester (0.253 nol, /5
m/g) (see Yasuumdagiverhe tife sompaund (28&@o), 1439), before heating under (
reflux for 1GuBoMyAcsTher (NErture was cooled to roomtenperature and then to
10C and the product, a white 'solid, was collected by filtration (44.5 g).

Preparation 3b: 3,4,5,6-Tetrahydro-2H-[1,2"bipyridinyl-4-carboxylic acid N'-(2-chloro-

acetyl)}-hydrazide
0
O
NN N
/./N ) z/\m

15 The hydrazide of Preparation 1c (5.0 g, 23 mmol) was suspended in dichloromethane
(100 mil) and 4-methylmorpholine (3.75 ml, 34 mmol) was added. The mixiure was cooled
using an ice bath and chioroacetyl chioride (1.9 ml, 24 mmol) was added dropwise. The
reaction was warmed {o room temperature and was stirred for 3 hours. The solid formedi{
was isolated by filtration, washed with dichloromethane, and dried under vacuum to give

20 the title compound (2.2 g).

LCMS: m/z ES™ 297 [M+H]'

Preparation 4; 1-Pyrimidin-2-yl-piperidine-4-carboxylic acid N'-(2-chloro-acetyl)-hydrazide
0

N
[N
r TN
25 The titte compound was prepared from the hydrazide of preparation 2 and chioroacetyl

chioride, in 96% vield, using the procedure described in preparation 3.
APCI MS m/z 298 [M+H]"



20 APCI M5 mz 221 [MtH]' Preparation 2:

1-Pyrimdin-2-yl -pi peridine-4-carboxylic acid hydrazide CN O H-NH2 The
title conpound was obtained from 1-Pyrim din-2-yl -piperidine- 23 di 2yI|c
aci d et hyl WOBIALIE (see Farmaco, 1993, 48(10), 1439) inPETIBYP @PQT“

foll ow ng the procedure described in preggratlon 1. APCI MS rﬂz 222 [ M+H] +
- 3 OCT 2006 WD 2004/074291 PCTI | B2004/ 000432 -48 Preparation 3:

3,4,5, 6-Tetrahydro-2H[1, 2' ] bi pyridi nyl -4-carboxylic acid N -(2-chl oro-
acetyl) - hydrazi [ WAE 0, The dr, oL
Preparation 1 (g%paqa%%g%l( %%\Aﬁéﬂl IugE)%%%m%ggq"ﬂ?oﬁgn@%hﬂ%m25H(500
m ) and 4-met hyl norpholine (17.7 nm, [.2binyddipymas added. The mi xture was

cooled wusing an ice bath and chiaroace chlyride (12.8 m, 0.16 nol) was
added dropwi se. The reaction S r g Q_rgonfit enperature and was stirred
for 3 hours. The solid forned s/ so ed b tration, washed with
di chl oronet hane and di et hyl et her; Nand arT ed uﬂder vacuumto gi ve the

Litle compowny ytarkislor BRRhEME 9120830, 287k hias EaRRILY O Bbsphor
acet yl ) I’@ydp&)ﬂ ide @15 n#) aNUQ“CI‘ﬂOH!l higureC| THes by ehyaly moleﬂaam ’ifFBr sqlverd masn
1c (5.0 9. gdadBied WNBSr RUtRE BRdsid. FnseQb0i R AMSolved in ethyl acetate and was
added to water. The aqueous layer was basified by addition of solid sodium hydrogen
carbonate and the phases were separated. The aqueous phase was extracted with ethyl
acetate (x2) and the combined organic layers were dried over magnesium sulphate and
10 evaporated under reduced pressure. The material isolated was friturated with diethyl
ether to give the title compound as a beige solid {15 g).
'H.NMR (400MHz, CD;OD): 5 1.91 (m, 2H), 2.19 (m, 2H), 3.14 {(m, 2H), 3.30 (m, 1H),

4.29 (m, 2H), 4.86 (s, 2H), 6.69 (m, 1H), 6.89 (d, 1H), 7.58 (m, 1H), 8.08 (d, 1H)

15 Preparation 5b: 4-(5-Chloromethyl-[1,3,4]oxadiazol-2-yI)-3,4,5,6-tetrahydro-2H-
[1,2bipyridinyl

— N
\ l\{ ND—«QJK/ ¢l

The hydrazide of Preparation 3 (50.0g, 169 mmol) was suspended in acetonitrile (250 ml)
and cooled using an ice bath. Trifluoromethanesulfonic anhydride (29.9 ml, 177mmol)
E 20 was added dropwise at T<15°C. The reaction was warmed to room temperature and
stirred for 16 hours. The reaction was cooled using an ice bath and a solution of sodium
hydrogen carbonate (20.8g, 354mmol)} in water (250ml) was added dropwise.
Dichloromethane (250ml) was added and the phases were separated. The organic
containing product phase was used in preparation 14b.
25 'H NMR (400MHz, CDsOD): & 1.91 (m, 2H), 2.19 (m, 2H), 3.14 {m, 2H), 3.30 (m, 1H),
4.29 (m, 2H), 4.86 (s, 2H), 6.69 (m, 1H), 6.89 (d, 1H), 7.58 (m, 1H), 8.08 (d, 1H)

Preparation 6: 2-[4-(5-Chloromethyl-[1,3,4]oxadiazol-2-yi)-piperidin-1-yl}-pyrimidine

SO

30 The_ titte compound was prepared from the hydrazide of preparation 4, in 84% yield, using
the procedure described in preparation 5. : '



(100 M) and 4-nethyl norpholine (3.75 m, 34 mvl) was added. The m xture
was cooled wusing an ice bath and chioroacetyl chloride (1.9 Q‘H,Dciﬁpﬂg\ml)
was added droBWi se. The reaction was warned to roomtenperature was
stirred foVOZMIF®! The solid formed was isolated by filGYBUA04Rshed
wi th di chl oronethane, and dried under vagumto give 20 the title conpound
(2.2 g). LCVs: nfz ESQ 297 [ MtH] + Preparati on 4:

1- Pyrimdin-2-yl -piperidine-4-carboxylic acid N -(2-chl oro-acetyl)-hydrazi de
0 GCrNrci ARBCIins rv/k2Be fmeHpound was prepared fromthe hydrazide of
preparatio nd chl oroacetyl . chloride, in 96%yield, using the procedure
descri bed |n‘ﬁ‘2 B@B&ﬁ%@@ﬁ@&aﬁﬁ:ﬂ--@mﬂwﬂﬁﬁ)@@ Km-£4rt): 3J143,(’ECQH)2%6§ (SV\%‘l)a 4.86
2004/ 07429 | 346 G4/ X 4 Ig€ afpypn 5: '

4- (5- Chl or%ﬁ%’léﬁl%: g?%é?t’?i (g’z@ﬁj-?Z-yl g’%mi 5, 6- t et r ahydr o- 2H

[1,2" ] bipyridinyl NON NN~O1"" C The hydrazi de of Preparation 3 (20.4 g, 69
mol ) suspended in v (998 AN G i~Je. ~ 100C for 4
hours.vﬁﬁe m Xt ure was g‘% ie%(}%djng' h%rﬂ@é%@%fﬂo\%ﬁgﬁé@@)aﬁg%ha é’d under reduced
pressure. The residue was dissolved in | Nieet at e and was added to

wat er. The aqueous | ayer was basified idi tion of solid sodi um hydrogen
carbonate and the phases were separat ee aqueous phase was extracted
with ethyl acetate (x2) and the coni‘:"ﬁ nic |ayers were dried over
magnesi um sul phate and 10 evapor at ed 'under re@duced pressure. The materi al

i sol at ed _. i 1 ) Co.ai ]
Lohot oS, B i SR RBotabo B o o205 el Eo FATRASE] °
?614“(_') m gl-%rpp\aiséao(m i?—l)éooled.‘izmoﬂan SSO'hmoP n ¢f Bifiufrs alidhiniun® hGSriden(14L4)mi) 6in 89
: , 1. : epar a, n : .
4- (5- Chl or OWE? rqf%n%rg,agﬁ (?gﬁé&ﬁﬁz%{/@) -%‘I,?rﬁ', 5%??%@%”9]&"@52?9(13(’ dropwise, (
(1,2"] bilyriotidwed by RGhbIAF dddeous Sbdium hydroxide solution (0.5 mi). The resulting emulsion
was dried over magnesium sulphate, then filtered and evaporated under reduced

pressure to give the title compound as a yellow solid (766 mg).
APC! MS m/z 154 [M+HT

H NMR (400MHz, CD;0D): 5 3.70 (s, 3H), 4.55 (s, 2H), 6.65-6.78 (m, 3H)
15 '
Preparation 8: (2-Amino-6-chloro-phenyl}-methanol
NH,

OH

c
The title compound was prepared from 2-Amino-8-chloro-benzoic acid, in 69% vield as an?j
oif-white solid, following the procedure described in preparation 7.

20 APCI MS m/z 158 [M+H]"
'H NMR {400MHz, CDCl5): 5 4.85 (s, 2H), 6.60 (d, 1H), 6.80 (d, 1H), 7.00 (t, 1H)

- Preparation 9: (2-Amino~4-chioro-phenyl)-methanol
HZ
c
OH
25 The title compound was prepared from 2-Amino-4-chioro-benzoic acid, in 48% yield as an

off-white solid, following the procedure described in preparation 7.

APCI MS m/z 170 [MNa]"

'H NMR (400MHz, CD,0ODY): 5 4.55 (s, 2H), 6.60 {d, 1H), 6.70 (d, 1H), 7.00 (d, 1H)



N The hydrazi de of Preparation 3 (50.0g, 169 mvl) was suspended in
acetonitrile (250 m) and cooled using an ice bath. -3 0

Trifluoro ni ¢ anhydride (29.9 nm, 177mmol) éﬁ@g

dr opwi se gﬁ‘? 13@?J2%'ﬁe reacti on was war ned to roomterrpergea)ﬁgﬁ) rred
for 16 hours. The reaction was cool ed usigg an ice bath and a sol ution of
sodi um hydrogen carbonate (29.8g, 354mmmol) in water (250nml) was added
dropwi se. Dichl oronet hane (250ml) was added and -t he phases were separ at ed.
The organi ¢ cont ai ni ng Fseparation §8agdmiasmatyibid-chioprppenyiamioa 14b. 25 ' H NWVR
(400MHz, CD3OD): 3 1.91 (m 2H), 2.19 (m ZI-})H 3.14 (m 2H), 3.30 (m 1H)),
4.29 (m 2H), 4.86 (s, 2H), 6.69 (m 1 89 (d, 1 H, 7.58 (m 1 H),

8.08 (d, 1 H Preparation 6:
2-[4-(5-Chl oronet hyl -[ 1, 3, 4] oxadi azol - A peridin-1-yl]-pyrimdine NO\I
ANQ <jici 30 The title conpound was gfr epar ed iy om t he hydrazi de of
preparation 4, in 84%yield, using the procedufe described in preparation

5. - 3 OCT 200fiinoWRHIS04edZdBile @D/ @29@4/uﬂ6@4ﬁ&etramm¥8@n Oﬁil)z w8 CaddetiH] ~

H NNE ggoogﬂpﬂnﬁ%%lg}ulﬂge qﬂoﬁa]g {I_Dmolér gglu@an oj I%mn&%@g’m@lam Zﬁj |;21()0 mSS (s,
o e o L s
was added "ﬁ{’%‘s&f@e’npd@@ ded dféBW@a i h@dﬁavm%%ﬁmwseﬁn Wes [dried oy ek MeLRSSTEm
hydri de ( 14sﬂipﬁéﬂe fi Iféred ghd atpbraty rlﬁﬂelafé@uééd pre8uratio ofvel 1k tifle |&8Hﬁ3§und"§§ ar
(0.5 m) was adde r%vyms? t 10 followed by 2 nolar "aqueous sodi um

hydro%gl de séﬂhﬂ?lséw The resulting enul sion was dried over

nMagnesi um su % rat ssure to

give the tlt'l-le coﬁ‘p0 unﬁ dljdls)’;geﬁl g\?veg%l 3%?7(%62%?%3@’& ﬁ/g S [ MeH] +

"H NV\R (M00MHz, CD3OD): 8 3.70 (s, 3H), 4.55 (s, 2H), 6.65-6.78 (m 3H)
Preparation 11: Acetic acid 2-(2-acetylamino-5-chioro-phenyl)-ethyl ester

] r

A solution of chlorine in glacial acetic acid (0.98M, 30 ml) was added dropwise to a
solution of N-[2-(2-Hydroxy-ethyl)-phenyl]-acetamide (5.0 g, 27.9 mmoi){see reference
15 Biochemistry 1979, 18(5), 860) in glacial acetic acid (50 ml) and the mixiure was stirred at
%\? room tempetature for 20 hours. The glacial acetic acid was removed under reduced
pressure. The resulting oit was triturated with diethyl ether to give the title compound (3.3
g) as a pale yellow solid after filtration.
APCI MS m/z 256, [MH", 278 [MNa]"
20 'H NMR (400MHz, CDCL): 5 2.13 (s, 3H), 2.26 (s, 3H), 2.87 (1, 2H), 4.13 (, 2H), 7.11 (d,
1H), 7.23 (dd, 1H), 8.05 (d, 1H), 8.27 (s, 1H).

Preparation 12: 2-(2-Armino-5-chloro-phenyl)-ethanol
NH,

ct OH
25 The compound from preparation 11 was suspended in 2 molar aqueous hydrochloric acid
(20 ml) and heated to 100°C for 4 hours. The solution was allowed to cool, made basic



15 Preparation 8: (2-Am no-6-chloro-phenyl)-nethanol NHZ I \ OH C The
title conpound was prepared from 2- Am no- 6-chl or o- benzoi c aC|d |n 69% yi el d
as an( off-white solid, followi ng the procedure described i T Eﬁﬁatlon 7.
20 APCI NAVE200408498 \] + * H NMR ( 400MHz, CDCl 3): 84.85 PETIB0000043250 (4,
11-1), 6.80 (d, 1H), 7.00 (t, 1H) Prepargtion 9:

(2- Ami no- 4-chl or o- phenyl ) -nmet hanol HZ OH 25 The title conpound was prepared
from 2- Am no-4-chl oro-benzoic acid, in 48%yield as an off-white solid,

fal :\I (I\)/\g ?gogbs Q)rwmeng.Baﬂ d@mggbmmnnapmp@aﬁmbﬁéu With AR é&tétézw@?rﬂ!)[ My
(d, 1 H %%%3% W?%‘FEZU&“ M?%‘?@ ﬂﬁ@ﬁ%&éﬁé’!’“e 6&‘9 dF‘PQr%\’teét"i‘Q{’efG"“

2- Ani nonet hydphéte: hirae %Mﬁ@ﬂﬂa@fﬂlt@ﬁéd\bﬁ’d tr@ln Ndporated under reduced pressure. The
2- Am no-5-chl gro-benzonjtrile (9 nmml|) in tetrahydrofuran (100mM)

was added TEFiEWRWaS piitied l%éh@ﬁ'tﬂt%apf%ﬁﬂa‘%'“‘?o%h yeing sethanahianh aNmMePMim
hydri de £ 1G8drxddd iR o@cm&bﬁ@%ﬂé%l&lﬁé}uta@b 5-1@9) Ef&i@é R aérHﬁ&ﬁﬁea% étb'ré\/(u?d

at roomtenperature for 18 hours. Water was added dropw se.
resul ti ng 434 was dried over magnesi um sul phate, filtered and

evapor at ed SIS qq-gd essure to give the title conpound as a white
solld(456 ; H%NR %-HM—E CDCl13): 8 3.85 (s, 2H), 4.50 (s, 2H), 6.60

(d, 1H), 7. BBNMR (@BMHZL@DQB@M&&WMZH) 3464, 28),a861 {d, 1H), 6.87 {dd, 1H), 6.93
2-(2-acetyl(%[n"qf 5-chl oro-phenyl )-ethyl ester N O

10
Preparation 13: 2—({[5—(3,4,5,6-Tetrahydro~2H-[1 2 bipyridinyl-4-yl}-[1,3,4]oxadiazol-2- {

yimethyl]-amino}-methyl)-phenylamine
N-N

o

A solution of 2-Aminomethyl-phenylamine (2.2 g, 17.9 mmol) in tetrahydrofuran (50 mi)
15 was added to a solution of the oxadiazole of preparation 5 (2.0 g, 7.18 mmol} in

tetrahydrofuran (50 mi) and the mixture was heated to 50°C for 18 hours. The reaction

mixture was evaporated under reduced pressure and the residue was purified by

chromatography on silica gel using methanol and ammonium hydroxide in

dichloromethane as eluant (5:0.5:95), to give the title compound as a pale yellow gum
20 (2.649). .

APCI MS m/z 365 [MH]", 387 [MNa]"

'H NMR (400MHz, CDCls): 8 1.94 (m, 2H), 2.18(m, 2H), 3.14 (m, 3H), 3.88(s, 2H), 4.00

(s, 2H), 4.31 (m, 2H), 6.60-6.75 (m, 4H), 7,02 (d, 1H), 7.12 {t, 1H), 7.48 (t, 1H), 8.20 (d,

“1H).

i

25



Cl f p Asolution of chlorine in glacial acetic acid (0.98M 30 m) was
added dropwi se to a solution of N-[2-(2-Hydroxy-ethyl)-phenyljrTagat am de

(5.0 g, 27 see reference 15 Biochem stry 1979, 18(5), 8 i n
gl aci al ac‘é’?)lw‘g"%“wo m) and the nmixture was stirred & P08V at ur e

for 20 hours. The glacial acetic acid was_renoved under reduced pressure.
The resulting oil was triturated with dié?ﬁyl ether to give the title
conmpound (3.3 (g) as a pale yellow solid after filtration. APCI Ms niz 256,

[ MVH +, 278 | . 5 VHZ 11t C y  of S 226, (.s,. 3H),
2ar (1 on) . @ pperoh AR R s ia b obat oty Zbbvdini yF 170
8.27 (s, 1 H). Prepar ditibhflozddiazd-22dmathpi)-abrinditoethypbheyamisehanol  NH2  cl
OH 25 The conpound from preparation 11 was suspendegd,in 2 nolar aqueous
hydrochloric acid (20 m) and heated to for 4 Nours. The solution was
all owed to cool, made basic 3 OCT 2006 91T—PCTI 1 B20041000432
-52 (pH 9) with 0.880 aqueous el I a th et hyl acetate (50
m ). The organic |ayer vvas@?ad%wit water ahd sétygrated brine, and dried
over magnesium sul phate. TRe s¢luti©on was filter&d and then evaporated
under reduced pressure. The FEsi due was purified by cfkomatography on
silica gel pusj al. and a niu ydraxide.i.n.di ¢hl,orone n
ol uant (c: ¢ SOBRTE 4R A0ind HEpBR0N T 36 h s iyl it hYphtaR ol 8 o
?/(rjs m z 572 adfiédH o 'aH shiNRo( 460 Nhiz, oidkéddle Odf prepargtion ZH)(4.58. g9(16 rdhipl) & 61
, 10, Pre

S (3 sy Sipayallion ol 3ng (e syt R0 40 10 Clar B hpwaadihe tpcten
yl meg%hyi | - atixtong ‘wast Byaporpte@nyihdern Fejuckl Noresdlir® b NhB residue was purified by
chromatography on silica gel using methanol in dichloromethans as eluant (5:95), to give
the fitle compound as a white solid (4.65 g).
10 APCI MS m/z 399 [MH]*
'H NMR (400MHz, CDCls): & 1.95 (m, 2H), 2.20(m, 2H), 3.10 (m, 2H), 3.20 (m, 1H),
3.80(s, 2H), 4.00 (s, 2H), 4.30 (m, 2H), 6.60 (m, 1H), 6.65 (i, 1H), 6.70 (d, 1H), 7.00 (s,
1H), 7.05 (d, 1H), 7.50 (t, 1H), 8.20 (d, 1H)

15 Preparation 14b: 4-Chloro-2- ({[5-(3,4,5,6-tetrahydro-2H-[1,2'Tbipyridinyl-4-yl)-
[1,3,4]oxadiazol-2-ylmethyl]-amino}-methyl)-phenylamine
cl

The acetonitrile/dichloromethane solution of the oxadiazole from preparation 5b was
distilled, the residue placed in acetonitriie, and then heated at reflux with sodium
20 hydrogen carbonate {14.9 g, 177 mmol) and the amine from preparation 10 (39.7 g, 253
mmol) for 5 hours. The mixture was cooled and water (250 ml} and dichloromethane
(1500 mi) was added. The phases were separated and the organic phase distilled and
replaced with ethyl acetate. The resulting precipitate was isolaied by filtration to afford
the title compound as a yellow solid (32.8 g)
25 APCI MS m/z 280 [M+H]"
'H NMR (400MHz, CDCl:): 5 1.91 (m, 2H), 2.19 (m, 2H), 3.14 (m, 3H), 4.65 (s, 2H), 4.86
(m, 2H), 6.49 (m, 1H), 6.89 (d, 1H), 8.35 (d, 1H)



A solution of 2-Am nonethyt-phenylamne (2.2 g, 17.9 mmoi) in
tetrahydrofuran (50 m) 15 was added to a solution of the oxadi azol e of
preparation 5 (2.0 g, 7.18 nmol) in tetrahydrofuran (50 m) gngWQg m xt ure
was heatquéo 50C for 18 hours. The reaction m xture was evapor at % under
reduced preSdPE'43Y the residue was purified by chr oma®SIABHINOMM3Z | i ca
gel using nethanol and ammoni um hydroxi de in dichl oronmethane as el uant
(5:0.5:95), to give the title conpound asta pal e yellow gum 20 (2.6 Q).
APCI M5 nmliz 365 [MHr, 387 [MNa]" 'H NVR (400MHz, CDCI3): 8 1.94 (m 2H),

2.18(m 2H), ’ 9 -

6. 60- 6. 75 (mﬁ'iei’o%rétgg'bgé(%bh'fﬁﬁ §%}§ ﬁ’wm’d?h? "?‘f’gﬁd' FD y')lﬁyﬂ]é’g‘%a%@z

25 - 3 OCT 2006 WD 2004/ 0742lﬁlbtlﬂﬂJTdrh‘Bﬁpﬁ1étr®DQ#&ﬁylaﬁme Preparation 14:

4- Chl or o- 2- ({(5-(3,4,5,6-tetrahydro-2H—[1 "] bi pyridi nyl -4-yi)-

[ 1, 3, 4] oxadi azol - 2-yl met hyl ] - am no} - net hy| ) sphenylamine ci -N/ N O HN NH2
A solution of the am ne of preparati nl/( 49 4 1) in

tetrahydrofuran (50 m) was added tea i on e oxadi azol e of
preparation 5 (4.56 g, 16 ﬁ&.' t et ahy rof ygan n1) and the m xture
was heated to 50C for 18 hoyrs.!/The Teaction n1x ure'\ 'was evaporated under
reduced pressure and the resi was purified by chrdﬁhtography on silica

| . » el ; .
dormound. adt soliiiar'll At o RERIRR PR 45 i deraoBian GRplitiee
%II_JDCI 321 058 (hdﬂéd (1 f:1£21 Hglutl(ﬂnZGf rnthe Zb&ad(l)a’ir.(olﬁ) c(frrpr@H)atxoa B0 (2J95 11 mnﬂi(ljb( Snl "
700 (s ugtSlorgan Go i, snd hesied o' Shrcifer e peinds The uptdiensnbdubabedn
14b: 4-Chl anva parateld drittet PedticBd @fés%tll‘@éhdim@ réid(id parifidd thl@hﬁﬂégrépw on silica
[1.3,4] oxad| 5&%9 etl‘?{;l acettarl}é a]s e uant ?3 give he tlﬂ) &rllnep% 3 as an off-white solid {2.34 g). (

APCI MS m/z 400 [MH]"

10 'H NMR (400MHz, CDCls): § 1.80 (m, 2H), 2.20 (m, 2H), 3.20 (m, 3H), 3.80 (s, 2H), 4.00
(s, 2H), 4.75 (m, 2H), 6.50 (1, 1H), 6.60 (d, 1H), 7.00 (d, 1H), 7.05 (d, 1H), 8.35 (d, 2H).

Preparation 16: 2-[5-(3,4,5,6-Tetrahydro-2H-[1,2bipyridinyl-4-yl)-[1,3,4]oxadiazol-2-
ylimethoxymethyl}-phenylamine
N—N

o AaSS

A solution of (2-Amino-phenyl}-methanol (996 mg, 8 mmol) in tetrahydrofuran (Sml) was
added dropwise to an ice cooled suspension of sodium hydride (80% in mineral oil, 324%(-
mg, 8.1 mmol) in tetrahydrofuran (5 mi) and stirred for 0.5 hour. A solution of the
oxadiazole of preparation 5 (750 mg, 2.69 mnicl) in tetrahydrofuran (5 mif) was added
20 dropwise and the mixture stirred at room temperature for 3 hours. Ethyl acetate (50 ml)
was added and the solution was extracted with water (25 ml). The agueous solution was
washed with ethyl acetate (2x20 ml). - The combined organic layers were dried over
magnesium sulphate and evaporated under reduced pressure. The residue was purified

15

by chromatography on silica gel using a gradient of ethyl acetate in pentane as eluant
25 (2:1to 100:0) to give the title compound (300 mg) as a white solid.

APCl MS m/z 366 [MH]"

*H NMR (400MHz, CDCly): § 1.90 (m, 2H), 2.20 (m, 2H), 3.10 (m, 2H), 3.20 (m, 1H), 4.20

(s, 2H), 4.35 (m, 2H), 4.64 (s, 2H), 4.66 (s, 2H), 6.65 (m, 4H), 7.05 (d, 1H), 7.15 (1, 1H),

7.50 (t, 1H), 8.20 (d, 1H).



ci NN N\Np/ / 1 \ NH2 The acetonitrile/dichloronmethane solution of

t he oxadi azol e from preparation 5b was distilled, the residue placed in
acetonitrile, and then heated at reflux with sodi um 20 hydr ogeénlidapgggonat e
(14.9 g, 1¥Woopeoal)42end t he amine from preparation 10 (39. Bcgumidddooomswol ) for
5 hours. The m xture was cool ed and water (250 mJ) and di chl oronet hane
(1500 m) was added. The phases were sepaP¥ted and the organi c phase
distilled and replaced with ethyl acetate. The resulting precipitate was

0 25 apcl ve i TronB bR ar SR iAo S A 2t 5 Go”
(m 2H), 3.14 (m 3H), 4.834sxadddol-244B6thoxymetByl}phénylnicsy 1 H), 6.89 (d,
1H), 835 (d, 1 H - 3 OCT 2006 WO 20044\97&291 PCTTI B2004/ 000432 -54

] oxadi azol - 2-

Preparation 15:

4- Chl oro-2- ({[5-(1-pyrimdin-2-yl- ) [

yl met hyl ] - am no} - net hyl ) - phe ]I\| =N C-N NH2 A solution
of the am ne of preparat|on 1 0, 26 |

tetrahydrofuran (50 m)

was 5 added to a solution o e oxadl azol e of preparblf's on 6 (2.95 g, 11
I t dr of 50 nm 0C f
Feact i on m TPaRES REmBOEPLcs nifahreinirm T Ateld of Pepetiton A e ¢edkdals o

puri fi ed5by pripartioh GoIGEYW yief, &s:hg@@ep@@édm_éﬁﬁgcrmteﬁw) RspeiAtion 18 el uant to
glve the t:—%‘hﬁh W%ﬂ off-white solid (2.34 g). APCI Ms mz 400

E’% 13): 8 1.80 (m 2H), 2.20 (m 2H), 3.20 (m 3H),
; 38 EZ 11:_l|)4NMF€ngﬁ>MHZSCDﬂ3)131 o (AP ﬁglﬁéb*)(m , SHP G .45 ¢m 12t 3.20 @ 164, 4.30H) .
(m, 2H), 440 (s, 2H), '11')70 (s, 2H) 490 (s, 2H), 6.55 (d, 1H), 6.60 (m, 1H), 6.70 (d, 1H),
6.75 (d, 1H), 7.00 (t, 1H), 7.15 (t, 1H), 7.45 (f, 1H), 8.20 (d, 1H).

10

e

Preparation 18: 5-Chloro-2-[5-(3,4,5,6-tetrahydro-2H-[1,2'Jbipyridinyl-4-yl}-
[1 .3.4]oxadiazol-2-ylmethoxymethyl]-phenylamine
N-——N

/N\“
Ly

The title compound was prepared from the alcohol of preparation 9 and the oxadiazole of
15  preparation 5, in 42% yield, using the procedure described in preparation 16.
APCI MS m/z 400 [MH]", 422 [MNa]"
? 'H NMR (400MHz, CDCls): 8 1.90 (m, 2H), 2.20 (m, 2H), 3.10 (m, 3H), 4.30 {(m, 4H), 4.60
‘ (s, 2H), 4.65 (s, 2H), 6.75 (m, 4H), 7.00 (d, 1H), 7.45 (t, 1H), 8.20 (d, 1H).

20 Preparation 19: 4-Methoxy-2-[5-(3,4,5,6-tetrahydro-2H-[1,2Tbipyridinyi-4-yi)-
[1,3,4]oxadiazol-2-yimethoxymethyll-phenylamine

SSAs

The title compound was prepared from the alcohol of preparation 7 and the oxadiazoie of
preparation 5, in 53% yield, using the procedure described in preparation 16.
25 APCIMS m/z 398 [MH]', 418 [MNa]



Preparation 16:

2-[5-(3,4,5,6-Tetrahydro-2H[1,2' ] bipyridinyl-4-yl)-[1, 3, 4] oxwasdiﬂglz%ﬁ 2

yl met hoxynet hyl ] -phenylamne NN N3r 15 V NHZ A solution of

(2- Ami no- ﬁﬂ‘éﬁ%“l":’%@! hanol (996 ng, 8 nmml) in tetrahydr oPGTARZVSRIOBHAS
added dropwi se to an Ice cool ed suspensi gg. of sodi um hydride (60% in m neral
oil, 324( ng, 81 muvol) in tetrahydrofuran (5 mM) and stirred for 0.5 hour.
A solution of the oxadiazole of preparation 5 (750 ng, 2.69 mmol) in

t et r ahydr of' HINMR((B00WHzV\@BChY o8 Gmdpap\a. e (rangHY, Bel ok taH)ea3 7bi (&1 @14%,611.50“ oom
tenperature fm? gf;’(,‘é({éﬂ Ethyl acetate (50 msg was. added and the sol ution
was ext r act®&E W ¢+ ): 678 (o $H), 70 Bt 820461 U)-on was washed with

et hyl acetate (2x20 m). The conbi ned organic |ayers were dried over

magnesi um sul phat e and_ evapor at ed under reduced cEressure. The resi due was

purified by chriyeReGH 7 Adphlaior2-E(3yb B.OutetrayaogHldiBhipyddindtdyl)- acetat e
in pentane as eluant 25 X 1005 | i g I onpound (300 ny)
as a V\hfgt]e solid. APCI l\/[g{rgﬁzliuéglgii Rﬁz*ﬁ’%ﬂt’@m&@ﬁ&s): 8 1.90 (m
2H), 2.20 (m 2H), 3.10 (m 2H), 3.20(mN;_ , 4.20% (s, 21-1), 4.35 (m
2H), 4.64 (s, 2H), 4.66 (s, 21-1), 5 ( 05 (d, 11-1), 7.15 (t,
11-1), 7.50 (t, 1 H), 8.20 006 40\004/074291
PCT/ | B2004/ 000432 -55 Prepgr aty : -
3-Chloro-2-[5-(3,4,5,6-tetr [1, 2" ] bi pyPi 4-yl)- [1, :
3, 4] oxadi azol - 2-yl met hoxynet ] - phenyl ami ne NN-N H ~Cl / 1 NN ONH
The title conpound was prepared fromthe al cohol of preparation 8 and the

oxadi azol e Gte title mosoundi was Prepared smonyi (;akﬁnimsﬁ-#@ioweiﬂvmh@@lmm&)ed
ory 550" (hilityle tikodfhic,$, At} Yid, uelig MR SrEEVGE vobiBedn feperdtoly”
4.70 (s, 2HB. 4.90 (s, 2H), 6.55 (d, 1 H), 6.60 (m 1 H, 6.70 (d, 1 H),
10 APCI MS m/z 400 [MH]"
"H NMR (400MHz, CDCl): 5 1.95 (m, 2H), 2.20 (m, 2H), 3.10 (m, 2H), 3.20 (m, 1H), 4.20
(s, 2H), 4.35 (m, 2H), 4.60 (s, 2H), 4.70 (g, 2H), 6.60 (m, 2H), 6.70 (d, 1H), 7.10 (m, 2H),
7.45 (t, 1H), 8.20 (d, 1H).

16  Preparation 21: 2-{2-[5-(3,4,5,6-Tetrahydro-2H-[1,2bipyridinyl-4-yl)-{1,3,4]oxadiazol-2-
yimethoxy]-ethyl}-phenylamine

N—N
7\ HN
(Nj/bOXO)\\O
= {

The fitte compound was prepared from 2-(2-Amino-phenyl)-ethanol and the oxadiazole of
preparation 5, in 66% yield, using the procedure described in preparation 16.

20 APCI MS m/z 380 [MH]"
'H NMR (400MHz, CDCls): § 1.95 (m, 2H), 2.15 (m, 2H), 2.80 {t, 2H), 3.10 (m, 3H), 3.80
(m, 4H), 4.30 (m, 2H), 4.65 (8, 2H), 6.70 (m, 4H), 7.00 (m, 2H), 7.50 (i, 1H), 8.20 (d, 1H).



6.75 (d, 1H, 7.00 (t, 1H, 7.15 (t, 1H, 7.45 (t, 1H, 8.20 (d, 1H. 10
Preparation 18:

5-Chl oro-2-[5-(3, 4, 5, 6-tetrahydro- 2H[ 1, 2' ] bi pyri di nyl - 4-yl ) -=3 0CT 2006

(1, 3, 4loxagigdkn7znyd met hoxymet hyl ] - phenylamine N-N O\ ,H?% sdligtitle
conpound was prepared fromthe al cohol of preparation 9 and e oxadi azol e
of 15 preparation 5, in 42%yvyield, usingsthe procedure described in
preparation 16. APCI M5 miz 400 [MH +, 422 []VINa]+ 'H NVR (400MHz, CDCl 3):
51.90 (m 2H), 2.20 (m 2H), 3.10 (m 3H), 4.30 (m 4H), 4.60 (s, 2H),
4.65 (s, 2H), 6PrepamationidR; 47CI0Go21{2-[5-(B)4,5,8-tetfahytiro-2H4H , 2 [i@paiirgdid-yvl)-H) . 20
Preparation 19: . .

4- Net hoxy- 2- [ 5- (3, 4, 5, 6- t LbPAIREHEzZ-yImeihoqi-elvi-phenyaming; .

[ 1, 3, 4] oxadi azol - 2-yl et hoxynet hyl | - phe mne N-NynO NH2  The title
conpound was prepared fromthe alc I ar atlon and the oxadi azol e
of preparation 5, in 53%yield, ' t ke pro ed ori bed in

preparation 16. 25 APCI Ms 418 2006 WO
2004/ 074291 PCT/ 1 B2004/ 000482 [-56 "H NI\/R (400MHz, t¥): 8 1.95 (m 2H),
2.20 (m 2H), 3.10 (m 31-IN=8.75 (s, 3H), 4.60 (s, 2Hy, 4.65 (s, 2H),

6.70 (m SH), 7.45 (t, 1 H), 8. 20 (d, 1L H. Preparation 20:
4- Chl.or o- 2- [TBe title sompeundwes pyepased Fofithe’ didnhoel of piepgafation yiR)andsthe oxadiazole

Compound “nag BPRaR I Brin a2y YBRsiha BRI ea 0P th bleReiBn 18" e °
oxadi azol e APCHhMSpawzd14oiMH], in 61% vyiel d, using the procedure described in
preparati onty \kf (400MHz, CDCIs): 5 1.92 (m, 2H), 2.15 (m, 2H), 2.77 (t, 2H), 3.10 (m, 3H), 3.79

%’ (t, 2H), 4.28 (m, 2H), 4.66 (s, 2H), 6.58 (d, 1H), 6.62 (d, 1H), 6.71 (d, 1H), 6.97 (m, 2H),

’ 7.49 (t, 1H), 8.20 (d, 1H).

10
Preparation 23: 4-Chloro-2-[5-(1-pyrimidin-2-yl-piperidin-4-yi)-{1,3,4]oxadiazot-2-
vimethoxymethyl]-phenylamine

"‘y‘oi '}\ob

A solution of (2-Amino-5-chloro-phenyl}-methanol (850 mg, 5.4 mmol) in tetrahydrofuran
15 (10 mi) was added dropwise o an ice cooied suspension of sodium hydride {(60% in
7 mineraf oil, 215 mg, 5.4 mmol} in tetrahydrofuran (5 ml) and stirred for 1 hour. A solution
of the oxadiazole of preparation 6 (500 mg, 1.79 mmol) in tetrahydrofuran (5 ml) was
added dropwise and the mixture stirred at room temperature for 1 hour. Dichioromethane
(50 ml) was added and the solution was exiracted with water (26 ml). The aqueous
20 solution was washed with dichloromethane (2x20 mi). The combined organic layers were
dried over magnesium sulphate and evaporated under reduced pressure. The residue
was purified by chromatography on silica gel using diethy! ether followed by ethy! acetate
as eluant o give, after frituration with diethyl ether, the titie compound (320 mg) as a
white solid.
25 APCI MS my/z 401 [MH]"
"H NMR (400MHz, CDCls): 5 1.92 (m, 2H), 2.19 (m, 2H), 3.24 (m, 3H), 4.60 (s, 2H), 4.68
(s, 2H), 4.75 (m, 2H), 6.57 {m, 1H), 6.63 {d, 1H), 7.08 (m, 2H), 8.37 (d, 2H).



10 APCl MBS miz 400 [MH + 'H NVR (400MHz, CDCL3): 8 1.95 (m 2H), 2.20 (m
2H), 3.10 (m 2H), 3.20 (m 1H), 4.20 (s, 2H), 4.35 (m 2H) 343[:@%%3

?d?ol(ié.%g%z?"?‘@g‘g%ﬁ’gm oﬁH)zi‘L: 6.70 (d. AR, 710 (m 28, oL 4/000432

2-(2-[5-(3,4,5,6-Tetrahydro-2H[1, 2' ] bi p%l I di nyl -4-yl}[1, 3, 4] oxadi azol - 2-
yl met hoxy] -ethyl }-phenylanine NN j HZN®®N NJ O The title conpound was
prepar ed from 2-(2- Am no- phenyl ret hanol and the oxadi azol e of preparat i on

5, in 66%Yyi ri i r ra 0 1Y/S)
Mz 380 M%%aﬁ@&&@%%@-ﬁ%@ﬁ g‘é’?ﬁ‘pﬁg‘%ﬁﬁfﬂﬁﬁﬁ%ﬁ@ ‘?1121 @'ﬂ?a’%’ 0 (t,
2H), 3.10 (m 3H), 3.80 (m 41-1) etl@l}’a’;ﬁ)-.eﬁ'usrlanﬂﬁel), 4.65-(s, 2H), 6.70 (m
4H), 7.00 (m 2H), 7.50 (t, 1H), 8. 20 (ql, - 3 OCT 2006 WD 2004/074291
PCT/ 1B2004/ 000432 -57 Preparation :
4-Chl oro-2-{2-[5-(3,4,5, 6-tefrah dro
[ 1, 3, 4] oxadi azol - 2-yl rret ho yﬁ'@eph | } pherﬁll a
Cl The title conpound wa ared fromthe a preparation 12 and
t he oxadi azole 5 of prepar b‘n 5, in 52% yi el d, usi he procedure:

‘;eggr '( ﬁfdzhﬁ s Ff’gﬁféh{n? pips péepAﬁl;)eC(% fro 2-A%fq%mﬂyl)gtba noha ég?ho'v{)?adgqpl ' 3?
(m 2H) 5 4p€@pa€éﬁon2§‘|}n5 ziald ,isingtthe p ﬁ)c@au@dies&hﬁed i pfépdraliontds.1) , 6.97 (m

7.49 10 Preparatlon
4Ch|or02 '@\@ 2y| plper|d|n4yl) [134]oxad|azol 2-

yl met hoxy ey (@ditﬂﬁ\é(i,&fﬂ)@@). $ 1.85 (m, 2H), 2.15 (m, 2H), 2.88 (m, 2H), 3.18 (m, 3H), 1H),
3.80 (t, 2H), 4.68 (s, 2H), 4.74 (m, 2H), 6.51 (m, 1H), 6.80 {m, 2H), 7.08 {m, 2H), 8.37 (d, (
2H). ‘

blpyrld nyI 4- yl)
FENN O \ NO  /

10
Preparation 25: 4-[N'-(2-Chloro-acetyl)-hydrazinocarbonyl}-piperidine-1-carboxylic acid
tert-butyl ester

0O
2 H
?’N N—N

4-Hydrazinocarbonyl-piperidine-1-carboxylic acid tert-butyl ester (see reference WO
16 9703986 A1 19970206)(25 g, 103 mmol) was dissolved in dichloromethane (300 mi) and
4-methylmorpholine (12.5 ml, 113 mmol} was added. The mixture was coocled using an
ice bath and chloroacety! chloride (8.2 ml, 103 mmol) was added dropwise. The reaction{(
was warmed o room temperature and was stirred for 4 hours. The reaction mixiure was
partitioned with agueous sodium hydrogen carbonate solution, dried over magnesium
20 suiphate, filtered and the filirate evaporated to give the fitle compound as an off-white
solid (29.6 g).
APCI MS m/z 318 [M-HJ"
Found; C, 48.01; H, 6.91; N, 12.85; Cy3H2:N30,Cl 0.3 H,O requires; C, 48.02; H, 7.01; N,
12.92%.
25



ci 1 ~No ONNH2 A solution of (2-Am no-5-chloro-phenyl)-nethanol (850 ny,
5.4 mmol) in tetrahydrofuran 15 (10 m) was added dropw se to an ice cool ed
suspensi on of sodium hydride (60%in mneral oil, 215 nmg, 5.4j é})

t et r ahydr ofyl ) and stirred for 1 hour. Asolutlon g‘?dlazole
of preparatlon éh?‘%gjo ng, 1.79 mol) in tetrahydrofuran (gcﬂéﬂﬁ 15

dropwi se and the m xture stirred at room_fggnperature for 1 hour.

Di chi oromethane (50 m) was added and the solution was extracted with water
(25 m ). The aqueous 20 solution was washed w th di chi oromethane (2x20 m).

The conbi ne8repayativore 26:24-60-Ehlossraethylk{i1 mloxﬂiazmgﬂé)qilmncﬁmé PMuattoxgiiekacid tert-

dded

evapor at ed under reduced pressure. The r i was purified by

chromat ography on silica gel using di et lher foll owed by ethyl acetate
as eluant to give, after trituratio Wlt i et hybether, the title conpound
(320 ng) as a white solid. 25 PCI 401 + J|H NVR (400MHz, CDClI3): 8
1.92 (m 2H), 2.19 (m 2H), 3.24 .60 b , 4.68 is, 2H), 4.75
(m 2H, 6.57 (m 1 H, 6.63 (d, 08(m %ﬁ&?ﬂ(d, 2H). - 3 OCT

2006 WD 2004/ 074291 PCT/ | B2004/ 000432 -58 Preparatti on 24:
2-{2-[5-(1- vl ) I -
et hyl) - phenf?{é rr?ari{ghaiéﬁl& ﬁﬁr&%d%élﬁlb 4 1t#%mi1ﬂoun§h\§\éésﬂ df)gr%ééar ed‘:Q ?ﬁ%lr%ane
2- (2- Am ho- (208niyl)) aret pymdllhe 464 trihe7d xmaniol) zadded olbefrep ceglingattieo mburel w 38%.
yi el d, using. I re. de i hed.in epar at i on .2 APCI nft
F\r 4 1 iRl SR o bt o rimBh S 3844 pltpuisg SVer I nfiifes B
I?:Ij 18 (m ?I—m,en]dti)red a8 réim (¢mp@idjure 40163 hoars. Ze rebclidn muixtuid wag pafiitibhed with 1
, 6.80 3 2H). 10 Preparati 25:
W EN (o Crivafeh (G A e e e hied ovep Tinesiont siBBERL 01 7 e was
tert %ut yl fiisred and the filtrate evaporated under reduced pressure. The residue was purified by
10 chromatography on silica gel using methanol in dichloromethane as eluant (2:98) to give
the title compound as a white solid (2.95 g).
"H NMR (400MHz, CDs0OD): § 1.45 (s, 9H), 1.74 (m, 2H), 2.19 (m, 2H), 3.04 {m, 2H), 3.24
(m, 1H), 4.09 (m, 2H), 4.85 (s, 2H)

15 Preparation 27: 4-[5-(2-Aminoc-5-chloro-benzyloxymethyl)-{1,3,4loxadiazol-2-yl}-
piperidine-1-carboxylic acid tert-butyl ester

z
T

A solution of (2-Aming-5-chloro-phenyl}-methanol (1 g, 6.4 mmol) in tetrahydrofuran (10
ml) was added dropwise to an ice cooled suspension of sodium hydride (60% in mineral
20 oil, 215 mg, 5.4 mmol) in tetrahydrofuran (5 ml) and stirred for 1 hour. A solution of the
oxadiazole of preparation 26 (1 g, 5.3 mmol) in teirahydrofuran (6 ml) was added
dropwise and the mixture stirred at room temperature for 2 hours. The reaction mixture
was pariitioned between dichloromethane (50 ml) and sodium hydrogen carbonate
solution (25 m!). The aqueous solution was washed with dichloromethane (2x20 mi). The
25 combined organic layers were dried over magnesium sulphate and evaporated under
reduced pressure. The residue was purified by chromatography on silica gel using
methanol in dichloromethane (5:95) as eluant to give the title compound (1.3 g) as a
yellow solid.
APCI MS m/z 423 [MH", 323 [M-Boc]*



O ONH °~ M-NOGC 4-Hydrazinocarbonyl - pi peridi ne-1-carboxylic acid
tert-butyl ester (see reference WO 15 9703986 Al 19970206)(?50[:9,2 03 mol )
was di ssol‘&@g i‘@‘ﬁ'di chl oronet hane (300 m) and 4-net hyl nmor phol i neﬂ& 2.5 m,
113 nmol ) WUHHEE! The mixture was cool ed using an i cPGAIBI0MH Y0432

chl oroacetyl chloride (8.2 m, 103 mml) was added dropw se. The reaction;,
was warnmed to roomtenperature and was st red for 4 hours. The reaction

m xture was partitioned with aqueous sodi um hydrogen carbonate sol ution,

dried over 1 S fillear Ll Lr or

give the ti { l'e 5045%%’ gébgﬂ%;f#-?\ﬁ“% ?géf(ﬁﬂ 22_932@?6‘)% ifdﬁ’cfgﬁl%nn?%ﬁ%@g
[MH + Fourg;1HG, 4.43 (0] 2HK4.28 &] 2H), 4.52 (§2H)CABHEIENAAY 66D 1H3 Y .07 (8, 1H)S;

C, 48.02; I:}.b%&g%m N, 12.92% 25 - 3 OCT 200h WD 2004/074291

PCT/ 1B200410 -59 Preparation 26:

4- (5-Chl oronet hyl -[ 1, 3, 4] oxadi azol - 2-yl ) - pi peri di ne-1-carboxylic acid tert-
butyl ester_O0 N N.o C e hydrazi de of eparation 25 (5.0 15.6 mol)
was suspindgffﬂaﬁawﬂ?rbgq:cf{" @ﬁé H%%%H'Sg‘z'?'?& Zrﬁ,‘fébaﬁﬁzgibppgq[%@z@gnﬁ-%)—plmg Reol )
added before cooling the m xturecdrBofi&acidtbitbusgl esget i c anhydride (6.6 m,
39 mmol) was added dropwi se over 15 mnutes and then stirred at room

tenperature for 3 hours. The reacti '
(50nl) and the organic |ayer dri

m re was partitioned with water
N magResisimppul phate. The m xture was
filtered and the filtrate evapor under fe ce,qw%)ressure. The resi due was
g

purified by 10 chromatography on stlica gel usi thanol in
di chi oronet hane as eluant (2:98) to give t Itle{conmpound as a white
solid (2.95 g). . o

cl
Toluene-4-suifonic acid (80 mg, 0.46 mmol) was added to a solution of the oxadiazole of
preparation 27 (1.28 g, 3.0 mmol) in xylene and heated to 140°C for 18 hours. The
10 xylene was removed under reduced pressure. The residue was partitioned between
dichloromethane (100 ml) and sodium hydrogen carbonate solution (25 ml). The aqueous
solution was washed with dichloromethane (2x20 ml). The combined organic layers were
dried over magnesium sulphate and evaporated under reduced pressure. The residue
was purified by chromatography on silica gel using methanol and ammonium hydroxide in
15 dichloromethane (5:0.5:95) as eluant fo give the title compound (730 mg) as a pale yellow
foam.
APCI MS m/z 405 [MH]", 305 [M-Boc]" .
"H NMR (400MHz, CDCly): 5 1.43 (s, 9H), 1.85 (m, 2H), 1.96 (m, 2H), 2.82 (m, 2H), 3.0&:3
{m, 1H), 4.18 (m, 2H), 4.40 (s, 2H), 4.66 (s, 2H), 7.36 (d, 1H), 7.58 (m, 2H).
20 Found; C, 57.98; H, 6.17; N, 13.40; CxoHasN,04Cl 0.5H,0 requires; C, 58.04; H, 6.33; N,
13.54%.

Preparation 29: 8-Chioro-1-piperidin-4-y-4H,6H-5-0xa-2,3,10b-triaza-benzo[e]azulene
/N\ O

N\N

N
H cl

25 The triazole of preparation 28 (700 mg, 1.73 mmol) was dissolved in 1,4-dioxan (6 ml)
and hydrochloric acid (4M in 1,4-dioxane, 12 mi) added. The reaction mixture was stirred
at room temperature for 4 hours. The 1,4-dioxane was removed under reduced pressure.,



"H NMR (400MHz, CDaOD): 8 1.45 (s, 9H), 1.74 (m 2H), 2.19 (m 2H), 3.04 (m
2H, 3.24 (m 1 H) 4.09 (m 2H), 4.85 (s, 2H) 15 Preparat;@mcz@ﬁﬂﬁ

4-[5-( 2_-Am"?,8-2§0£@ ><gro benzyl oxynet hyl }[ 1, 3, 4] oxadi azol - 1>.IQ§] -

pi peri di ne- 1-car I'ic acid tert-butyl ester N.N Cl

solution of (2-Am no-5-chloro-phenyl)-nmethgnol (1 g, 6. 4 mml) in
tetrahydrofuran (10 mnml) was added dropwi S€ to an ice cool ed suspensi on of
sodi um hydride (60%in mineral 20 oil, 215 ng, 5.4 nmol) in tetrahydrofuran

(5 m) and SﬁHef fek ufaqliras1L pQHE“Bna s flodh @Eh n?gon{éiﬁan dgﬂ‘)g ﬁ@oér?d 86d:8ﬁme§3?c[r P

26 (1 g, 5.3 mol uran was a ropw se
m xture sti raagPng s@uhm éﬁ)é‘ﬂlht urhe aqneoﬂs reolition Wase washed Nﬂﬂﬁ diciionnesthanes

partitioned i ) d

D it on 242540, chi L8R BRRLIARENE Tyl @Rl obeP IABheann, SORBAE L o,
m). The 25 awammtaddimiegaeﬂlmeda}ymssra/\brgivejﬂleddiempamag 14et) my) salapiedd gelbmd
evaporate€ ﬁ%ﬁ reduced pressure. The residue was purified by

chr omat ogr a 3 on silica gel using net hanol i n di chl oronmet hane (5:95) as

el uant to gIARCItNI® m/z BDB [iMdHIfpound (1.3 g) as a yellow solid. APCl MS niz
423 00 V\D 20 4/ 074291 PCT/ 1 B2004/ 00043

"H N[I\/I\R/l-ﬂ( Zooﬁﬁj\"&%@‘f"’ﬁe‘%ﬁ’%&% 53;9%1 4H), %PQ&@@}-@-P%HG? s 2‘221}1 é) (m
2H), 3.08 (@21—1)"&58‘(3@-%'7)58%(%3 .23 (s, 2H), 4.58 (s, 2H), 4.68 (s, 2H),

6.62 (d, 1H) d, 1 H. 5 Preparation 28:
4- (8- Chl or o- 4H, 6H 5- oxa- 2, 3, 10b-tri aza- benzo[ e] azul en- 1-yi ) - pi peri di ne-

1-carboxygic acid tert- b'ﬁr@!ﬂ)al%fiﬁ l3g0 Z-Qn 0_ ugﬁﬁgﬂ?ﬁhﬁ’%ﬁ gnic acid (80
e o

ng, 0.46 mmol) was added to ut| e 0X preparation 27
(1. 28"“"59, 3.0 nmmol ) in xyl ene and heated to C for 18 hours. The

F OH

The title compound was prepared from 2-Amino-5-fluoro-benzoic acid, in 81% yield as an
off-white solid, following the procedure described in preparation 7.
APCI MS m/z 142 [M+H]"

15 'H NMR (400MHz, CDCl): 5 4.60 (s, 2H), 6.60 (dd, 1H), 6.77-6.86 (m, 2H)

Preparation 31: 4-Fluoro-2-[5-(3,4,5,6-tetrahydro-2H-[1,2'Ibipyridinyl-4-yl)-
[1,3,4]oxadiazol-2-ylmethoxymethyl]-phenylamine

n—N
| O\}\o

| HN

20 The title compound was prepared from the alcohol of preparation 30 and the oxadiazole
of preparation 5, in 60% yield, using the procedure described in preparation 16.
APCI MS m/z 384 [M+H]'
'H NMR (400MHz, CDCly): § 1.95 (dg, 2H), 2.18 (d, 2H), 3.06-3.21 (m, 3H), 4.33 (td, 2H),
. 4.60 (s, 2H), 4.70 (s, 2H), 6.58-.6.67 (m, 2H), 6.73 (d, 1H), 6.80-6.90 (m, 2H), 7.52 (i,
25 1H), 8.19 (d, 1H).



10 xyl ene was renoved under reduced pressure. The residue was partitioned
bet ween di chl oronet hane (100 m ) and sodi um hydrogen car bonat egs{}glrliédﬁon (25
m ). The aqueous solution was washed wi th di chi oronet hane (2x20 ™). The
conbi ned orYRARPUILr s were dried over magnesi um sul pha®PETIR08PMBE at ed
under reduced pressure. The residue was g#rifi ed by chromat ography on
silica gel using nethanol and ammoni um hydfoxi de in 15 di chl or omet hane
(5:0.5:95) as eluant to give the title conmpound (730 ng) as a pale yellow

foam APCI MS ml z405 | N 0, - . 0 13): 8 1.43
(s, 9H), 1.85 (m 2H),Nﬁ%’e"’%@é‘gﬁé@@&4(%mﬂ%6%g.iggi“"f"%% H . 4.18 (m
2H), 4.40 (s, 2H), 4.66 (s, 2H), 7.36 (d, 1 M% 7.58 (m 2H). 20 Found; C,
57.98; H 6.17; N, 13.40;, C20H25NAO3 O requires; C, 58.04; H 6.33;
N, 13.54% Preparation 29:
8- Chl oro-1I - pi peridin-4-yl-4H, 6H 5- oxa- 2/3~f0b- Ari aza- benzo[ e] azul ene N
NZZ-Z:1~-ON N Hcl 25 The triazole oprreparatq"bn 28 (700 ng, 1.73 mol)

15, 200 R ok A Al o o

t enper at ur e 4 yeliod dolid,felloviihg tHb, prockdurkadesanbed irepreparhiionder reduced pressure.

.- 3 OCT 200 004/ CTLLB . 2bQ4/ft 432 -61- The residue was

partiti onéd @%%%Wﬁﬂ%@%f%ﬂﬂﬂbg(@ﬁél m ) and sodi um hydrogen carbonate

sol ution (25HMUR FDEMAILEDTE): Y. 10 (HD2MR K. 5BEheH), .44 (dd, qhb,cq.@z@dhmnﬁ t
ate

(2x20 m ). The conbined organic |ayers were dried over magnesi um sul p
and evaporated under reduced pressure to give the title conpound (410 ny)

as a pale yello SR 38Rk 3. i g Mﬁ"f . 8
1.83 (m 4t 2\./\%'&'39?’(;’%, 2@#%33@8%@51 ,"i’?féz'tft?wilh%ﬁﬁ?m if“siig,' 2'%’, 4.5
(s, 2H), 7.58 (m 3H). 10 [PeHexasiazoh2-3metiaxyroatidl-phenylastios phenyl ) - net hanol
NHZ

N
@N*‘ T
Q
N._____ N H‘,,_Nbf:
9 ]

The title compound was prepared from the alcohol of preparation 32 and the oxadiazole

10

of preparation 5, in 50% yield, using the procedure described in preparation 16.

APCI MS m/z 402 [M+H]"

"H NMR (400MHz, CDCls): 5 1.94 (dg, 2H), 2.09 (bd, 1H), 3.09 (bt, 2H), 3.18 (m, 1H),
15  4.20 (bs, 2H), 4.33 (id ,2H), 4.54 (s, 2H), 4.68 (s, 2H), 6.47 (dd, 1H), 6.64 (i, 1H), 6.72 (d,

f

1H)6.92 {dd, 1H), 7.52 (i, 1H), 8.19, (d, 1H) : ‘(

Preparation 34: 2-Amino-5-trifluoromethoxy-benzoic acid

NH,
g
F

l>\ °© OH
20 5-Trifluoromethoxy-1H-indole-2,3-dione (3.48g, 15.0 mmol} was dissolved in 2N aqueous
sodium hydroxide (90ml) and cooled to 17°C before adding 30% aqueous hydrogen
peroxide solution (2.75ml, 27 mmol) dropwise over 20 minutes. The mixture was stirred
at room temperature for 1 hour before adding concentrated hydrochloric acid (7ml). The
resulting brown precipitate was filtered off and dried in vacuc at 50°C for 66 hours to give

25 the titte compound (1.83g) as a brown solid.
APCI MS m/z 220 [M-H]*



PThCH The title conpound was prepared from 2-Am no-5-fluoro-benzoic acid, in

8l%yield as an off-white solid, foll ow ng t he procedure desdrith&a06i n

preparatlo mz 142 [I\/HrHr+ 15 "H NVR (400MHz, 60 (s,
6. 60 ?’c‘i‘éz"“%?%”ivess 77-6.86 (m 2H) Preparation 31: 9%%,%3004;%00&3

4 FI uoro-2-[5-(3,4,5,6-tetrahydro-2H-[1, 2'J,bi pyridinyl-4-yl)-

[ 1, 3, 4] oxadi azol - 2-yl met hoxynet hyl ] - phenyl"anine NN O O HzN F c:rU 20 The

title conpound was prepared fromthe al cohol of preparation 30 and the

oxadi azol e ANNR LGOI zCUM§o 55,60 ewm'ﬁzﬁ\g&' 9) fr*l%.(la %A dure described in
preparation 16. APCl M5 nlz 3?3 00NHz 3 1 95 (dq,
2H), 2.18 (d, 2H) 306321(m 3H) 4.33 (td, 2H), 460|s 4.70 (s,

ﬂb 1), > 28196( 37 1T 1)%% pa'%“ééﬁsdé%ém‘%gﬁg’fgg@ ﬂ@ﬁ”fﬁéﬁ@%‘i‘%oomz

-62
Preparation 32: (2-Am no-4,5-difluoro-phen % hanol N-12 F/ \ F OH
The title conpound was prepared from 2- Am 1, 5-di fl uoro-benzoic acid, i

86% yield as a yellow solid, foII(’\)h\_ﬁfng t he l.'- edure described in
preparation 7. 5 APCI M5 mz 142 [H?‘Hé X, 160 M-H] # "H NMR (400MHz,
CDCl 3): 84.10 (bs, 2H), 4.58 (s, 2 6.48 (dd, 4QH), 6.92 (dd, 1H)
Preparat|5)n

4,5-di fl uor o%§ 9 Ig ceglpzu%d g'af' g{erp aﬁydd?%mztpﬁ F&ld ff fBeparattog i ny|'“ ﬁgt{‘/’ly)i%!d as a white
[ 1, 3, 4] oxadisalich folpwing ibelpocapdutengascribpdrbimprepdraionNy, : O N ND' -F / z F
APCI MS nv/z 206 [M-HJ"

"H NMR (400MHz, CDCls): § 4.85 (s, 2H), 6.67 (d, 1H), 6.92-7.00 (m, 2H)

n

10 Preparation 36: 2-5-(3,4,5,6-Tetrahydro-2H-[1,2']bipyridinyl-4-yi)-{1,3,4]oxadiazol-2-
ylmethoxymethyl]—4—triﬂuoromethoxy-phenylamine '

oy

The title compound was prepared from the alcohol of preparation 35 and the oxadiazole
of preparation 5, in 28% yield, using the procedure described in preparation 16.
15  APCI MS m/z 450 [M+H]"
'H NMR (400MHz, CDCls): 5 1.94 (dg, 2H), 2.16 (bd, 1H), 3.09 (t, 2H), 3.17 (m, 1H), 4.37
(bd, 2H), 4.60 (s ,2H), 4.67 (s, 2H), 6.60-6.66 (m, 2H), 6.70 (d, 1H), 6.85-7.07 (m, 2H),
~ 7.49(t, 1H) 8.19, (d, 1H)



10 The title conpound was prepared fromthe al cohol of prepar agd]ﬁr 32 and

t he oxadi azole of preparation 5, in 50%yield, usi ng the proc PAIIL;
described_in egaratlon 16. APCI M5 mz 402 [I\/H—I] "H NMR (400MHz, CDCl 3):
8 1.94 (dd"’oé&b‘” b9 (bd, 1H), 3.09 (bt, 2H), 3.18 (m FPMA/B2PE00043) (ps|
2H), 4.33 (td , 2H) 4.54 (s, 2H), 4.68 (s, 2H), 6.47 (dd, 1H), 6.64 (t, 1H),
6.72 (dp, 1H 6. 92 (dd, 11-1), f 7.52-}f‘614T—|), 8.19, d 1H) Preparation 34:

2- Ami no-5-trifluoromethoxy-benzoic acid NH2 F O F O OH 20

2N aqueous. sodroePRTHIR T el R Sscrtaniio bRV ESnti g S0 "
aqueous hydrogen peI’OXI {63 dxatliagol-Z-giméidgmigthyliypiehyldminaM se over 20

m nutes. The mi xture was stirred at roomr§\enperature for 1 hour before

addi ng concentrated hydrochloric acid ( :% he resulting brown
precipitate was filtered off and dried i cu at 50C for 66 hours to gi ve
Rlidpe APCI MS mz 220 [MH"'" - 3

25 the title conmpound (1.83g) as
OCT 2006 WD 2004/ 074291 PCT/1B2004y 000432 -63% 'H NVR (400MHz, DVMBO): 5
i on 35:

6.80 (d, 1H) 7.24 (dd, 1 H), » 1H) Prep

(2- Ami no-5-trifluoromet hoxy- phenyl) - met hanghy ¢1,0 OH 5 The title
conpound was prepared fromt I d of preparat 34, in 62%vyield as a
white solid, follow ng the procedure described in preparation 7. APCl M

21 S 22(7)6 [ MTHE fitld ddvRbgutRowaR ,préﬁaféchfron'S(Z’fAﬂﬁlc( S-mathl-phen@¥methandHsee Arch.
rat.l
2-[5- (3 ""i‘et(?é%) nggﬁnﬁlg‘? ?ﬁ%@%lﬁwm&aﬁ@" (%, 18, ﬁ%xﬂaﬂdaﬂ?f"agz the
procedure described in preparation 16.
APCI MS m/z 380 [M+H]" (
' NMR (400MHz, CDCls): 5 1.92 (dq, 2H), 2.16 (bd, 2H), 2.19 (s, 3H), 3.08 {t. 2H), 3.17

(m, 1H), 4.37 (bd, 2H), 4.60 (s, 2H), 4.67 (s, 2H), 6.64 (m, 2H), 6.85 (m, 3H), 7.58 (t, 1H)
10 8.09, {d, 1H)

Preparation 38: N-{2-(2-Acetylamino-ethyl)-phenyl]l-acetamide

i~

HN o

A solution of acetic anhydride (9.6 ml, 101 mmol) in dichloromethane (50 m!) was added
15 dropwise to a solution of 2-(2-Amino-ethyl}-phenylamine (see JACS 98, (1977), 5716)(8.0@

g, 46 mmol) and triethylamine (8.4 mi, 60 mmol) in dichloromethane (200 ml). The

mixture was stirred at room temperature for 18 hours before partitioning with water (100

ml). The organic layer was washed with a saturated solution of brine (50 ml), dried over

magnesium sulphate and evaporated under reduced pressure. The residue was purified
20 by chromatography on silica gel using msthanol and ammonium hydroxide in

dichloromethane (5:0.5:95) as eluant to give the title compound (4.1 g) as an off-white

solid. |

APCI MS m/z 221 [M+H] -

'H NMR (400MHz, CDCLs): § 2.04 (s, 3H), 2.33 (s, 3H), 2.81 (t, 2H), 3.28 (m, 2H), 6.19
25 (bs, 1H), 7.03 (bt, 1H), 7.07 (d, 1H), 7.22 (m, 1H), 8.11 (d, 1H), 8.88 (bs, 1H)

Found C, 65.18%, H, 7.27%, N, 12.70%; CizH:sN-O. requires C, 65.43%, H, 7.32%. N,

- 12.72%



yl met hoxynmet hyl ] -4-trifl uoronmet hoxy-phenylamine N.NO O N il[]lﬁ-%N [\ OFF

F The title corrpound was prepared fromthe al cohol of preparat A085 and the

oxadi azol e ation 5, in 28%yield, using the pro bed in

pr epar atuorW?G BB VB iz 450 [M-H © " H NMR ( 400MHz, q’%%@?%“%@gii

(dg, 2H), 2.16 (bd, 1 H, 3.09 (t, 2H), 37 (m | H, 4.37 (bd, 2H, 4.60

(s ,2H), 4.67 (s, 2H), 6.60-6.66 (m 2H), 6.70 (d, 1H), 6.95-7.07 (m 2H),
.49 (t, 1H 8.19, (d, 1H - 3 OCT 2006 WD 2004/074291 PCT/|B2004/ 000432

- 64 Prepar ati on 3Preparation 39: N~[2-(2-Acetylam|no—ethyi)- -chloro-phenyl acetamlde

4- Met hyl -2-[5-(3,4,5,6-tetrahydro-2H-[ 1, 2' Jbi pyri di nyl -

[ 1, 3, 4] oxadi azol - 2-yl met hoxynet hyl ] - phepgylgm ne N N O ~N | HZN CH3 The

title conpound was prepared from (2- Am NO-9- et hyl - phenyl ) - net hanol (see

Arch. 5 Pharm (1929), 583) and thes;ofadi azol e of preparation 5, in 38%

yi el d, usi ng the procedure describé ) epg,ratlon 16. APCI MsS niz 380

[ MPkH + " H NMR (400MHz, CDCI3): 6 1.9 g, ), 2.16 (bd, 2H), 2.19 (s,

3H), 3.09 (t, 2H), 3.17 (m IH), 7 (bd, 2:%4 60 (s, 21-1), 4.67 (s,

2H), 6.64 (m 21-1), 6.85 (m 3H), 7.58 (t, 1 10 8.09, (d, 1 H

Preparation 38: N Acet, Iam o et hyI) acetamde, o MHN ~O A

sol ution of Aa%‘?al't'tfcp[ 8?1%6 lering rﬁcet"i(?P‘ M k O dnbrvas sAded SrRPWisd o)

was added  3SuEBPEMhE %cé&nﬁdé@f pﬁap@ﬁau@& 38128 /gmsa b diapBiesetidaEag7d AP

JACS 99 (51977) 57162 (8.0i 4
and stirred at room temperature for 2 hours. The glacial acetic acid was removed under

reduced pressure. The resuiting solid was triturated with a mixture of ethyl acetate and
%3 propan-2-ol (7:3, 20mi) to give the fitle compound (4.83 g} as a pale yellow solid after
i filtration,
ESI MS m/z 277 [M+Na]
10 *H NMR (400MHz, CDCls): 8’2.03 {s, 3H), 2.33 (s, 3H), 279 (m, 2H}), 3.22 (m, 2H), 6.28

{bs, 1H)}, 7.05 (s, 1H}, 7.20 (dd, 1H), 8.14 (d, 1H), 9.09 (bs, 1H)

Preparation 40: 2-(2-Amino-ethyl)-4-chloro-phenylamine dihydrochloride
' NH,

a NH,,

15 The compound from preparation 39 (4.83 g, 19 mmof) was suspended in 2 molar
’3 aqueous hydrochloric acid (50 ml) and heated to 100°C for 18 hours. Evaporation under

reduced pressure gave a red solid which was triturated with propan-2-ol (15ml) to give the
title corpound as a pale pink solid (3.5 g) after filiration.
ESI MS m/z 171 [M+H]

20 'H NMR (400MHz, DMSO-de): 8 3.00 (t, 2H), 3.12 (m, 2H), 7.38 (dd, 1H), 7.40 (d, 1H),
7.46 (d, 1H), 8.15 (bs, 3H)
Found C, 39.29%, H, 5.45%, N, 11.46%; CsHy;N2.2HCI requires C, 39.45%, H, 5.38%, N,
11.50%



g, 46 mol) and triethylamne (8.4 m, 60 mmol) in dichloronmethane (200 m).
The mxture was stirred at roomtenperature for 18 hours before
partitioning with water (100 nl). The organic layer was wash@gy y

sat ur at ed f brine (50 m), dried over magnesi nd
evapor at eﬁ%gﬂg}rﬁ{%guced pressure. The residue was puri f?ggﬁggﬂ%/%ﬁs?
chromat ography on silica gel using nethaggl and anmoni um hydr oxi de I n

di chl oronet hane (5:0.5:95) as eluant to give the title conmpound (4.1 g) as
an off-white solid. APCl M5 mz 221 [MtHr 'H NVR (400MHz, CDCI3): 8 2.04

(7 5633(H)b£ 2i 33 (Psipe(;rgﬁ?l) A1 24-Ehldro-2-@H]5-(334,BB-tetrahyiin 2"5[112]b1@ﬁghg|§4-{%-- H)i ’
) S’
Found C, 65. 18% i&%%]?%d'f?'%ﬂé“e&l@%'ﬁﬁg%&'y’ééfﬂ??kél%m ® 65.43% H,

7.32% N, 12. 72%- 3 CCT 2006 WD 200446874291 PCT/ |1 B2004/ 000432 - 65-
Preparation 39: N[2-(2 Acetyl anino-et |yl »—4chl OfQr phenyl]-acetamide 0O N
H N O A solution of chlorine i cral

added dropwi se to a solution of tlhe acetam deH of ation 38 (7.78 g, 35
mml) in glacial acetic aci g-Nu 5 and stirreo roomtenperature for
2 hours. The glacial aceticiacild was renoved under reguced pressure. The
resulting solid was tritura with a mxture of ethyl @cetate and

propan-2-ol (7:3, 20ml) to give the title conmpound (4.83 g) as a pale yellow
sol i d aft erA sélution aft theramigs|of MBeperatiadi7#0 [(3/6Nn] 4.4 onmel) NMétn(ahmhﬂlzan Grng) . 8

2,575 3 20 {0p o pf ol Bradig Yy etdhydl, (£ %, 14 gyl and
2- ( 2- Anmi no-teethylaning- (@10 ml, SOphmol) imtetrabyditfuyah GO rinddeatddao SOPC GorNHRours.
The reaction mixture was evaporated under reduced pressure and the residue purified by :
chromatography on silica gel using ethyl acetate as eluant followed by methanol and
ammonium hydroxide in dichioromethane (5:0.5:95) to give the title compound as a brown
10 il (1.35g).
APCI MS my/z 413 [M+H]
'H NMR (400MHz, CDCly): § 1.92 (dq, 2H), 2.15 (bdd, 2H), 2.68 (t, 2H), 2.93 (i, 2H), 3.07
(dt, 2H), 3.14 (m, 1H), 4.01 (s, 2H), 4.31 (btd, 2H), 6.57 (d, 1H), 6.62 (dd, 1H), 6.70 {d,
1H), 6.95-7.02 (m, 2H), 7.27 (i, 1H), 8.19 (d, 1H)
15
Preparation 42: Morpholine-2,4-dicarboxylic acid 4-tert-butyl ester 2-ethyl ester

T
Oﬁ)\’NYO o

[ Hc/ﬁm

CH,
A mixture of 4-phenylmethyl-2-morpholinecarboxylic acid ethy! ester (J. Med. Chem. 1983,
36(6), 683-9), (8.4 g, 32.4 mmol), di-tert-butyl dicarbonate (8.47 g, 38.9 mmol), 1-methyl-

20 1,4-cyclohexadiene (12.37 mi, 110 mmol) and 10% palladium on charcoal (800 mg} in
ethanol (330 ml) was heated to 88°C for 22 hours. TLC analysis showed starting material
remaining, so the reaction was cooled, and additional 1-methyl-1,4-cyclohexadiene (2.37
ml, 21 mmol) and 10% palladium on charcoal (900 mg) were added, and the reaction
mixture heated for a further 12 hours af 88°C. The cooled mixture was filtered through

25 Arbacel® and the filtrate evaporated under reduced pressure. The residual brown oil was
purified by column chromatography on silica gel using an elution gradient of



15 The conpound from preparation 39 (4.83 g, 19 mmol) was suspended in 2

nol ar aqueous hydrochloric acid (50 mM) and heated to 100Cf 1@ EEours
Evaporatios;v(gg{g’(rﬁ0 éﬁduced pressure gave a red solid which was q P

with propan- 8 ) to give the title conpound as a BaFEBIPH00433 i
(3.5 9g) after filtration. ESI MS mz 171 gMrH + 20 "H NVR (400MHz, DMSO- d8):
8 3.00 (t, 2H), 3.12 (m 2H), 7.38 (dd, 1H), 7.40 (d, 11-1), 7.46 (d, 1H),
8.15 (bs, 3H) Found C, 39.29% H, 5.45% N, 11.46% CBHL1N2.2HCI requires C,
32645? H, d&h&ﬂﬁmiﬁl\bne Akt R (108:0 D548 giv¥Ehe MRACITRDY BGTHAIS J8RA 890432
- repa on

4- Chl or o- 2% c{[5 (3,4,5,6-tetrahydro-2H1[1, 2'] bi py(di nyl -4-yl) -

[1,3,4] oxaétﬂamm(a)muwnetdmu) @ﬁnseq}s%hvhémo@ﬁoyé mrﬂeij\ls%m 70 Egm~2|h|>ZN H
NON-\ Cl ac': A solution of am ne of preparation 40

mml ) in tétma(ﬁydmf‘h?%fﬁ @50 m 5 was added to a solution of the

oxadi azoge of preparation 5 (4 g, 14.4 mol) and triethylamne (7.0 m,
50 mmoi ) in tetrahydrofuran (50 m) and heated to 50C for 4 hours. The
reaction nixture wd¥repargiionaids darphidine2edtdicethopylisswit 4 tarhbiutyhasteresi due
purified by chromatography on silica gel usjng ethyl acetate as eluant

foll owed by nethanol and ammoni um hyd"b.x__% i n di chl oromet hane (5:0.5:95)
to glve the title conmpound as a brovwm oN_ (1.36 g). APCl Ms mlz 413
[MEH " " H NMR (400MHz, CDCI3): 6 1.92 q, : 215(bdd 2H), 2.68 (t,
2H), 2.93 (t, 21-1), 3.07 (dt, 2 ( 9L1), 4.01 (s, 2H), 4.31
(btd, 2H), 6.57 (d, 11-1), 6.62 ( , Hg M, (d, 1H), 6.95-7.02 (m 2H),
7.27 (t, 1 H, 819 (d, 1 H
3 Lithium hydroxide (28 mi, 1M in water, 28 mmol) was added to a solution of the ester from

preparation 42 (2.85 g, 11 mmol) in tetrahydrofuran (30 mf) and the reaction stirred at room
10 temperature for 19 hours. The mixture was acidified to pH 3 using 2M hydrochloric acid,
and then extracted with dichloromethane (2x70 m!). The combined organic extracts were
dried over magnesiurmn sulphate and evaporated under reduced pressure to give the fille
compound as a yellow solid, 2.36 g.
'H NMR (400MHz, CDCl,): 8 1.47 (s, 9H), 3.03-3.11 {m, 3H), 3.60 (m, 1H), 3.77-3.86 (m,
15 1H), 4.02 (m, 1H), 4.15-4.23 (m, 1H).

Preparation 44: 6-Methylene-{1,4loxazepane-4-carboxylic acid fert-butyl ester

/j&\

H,C
o)

Hac%’ 7].,:\1 o

HC N/

o

Sodium hydride (992.6 mg, 60% in mineral oil, 24.8 mmol) was added portionwise to a

20 solution of {2-hydroxy-ethyl)-carbamic acid fert-butyl ester (2 g, 12.4 mmol) in 1-methyl-2-
pyrrolidinone (20 mi) at -2°C, in order fo maintain the temperature below 5°C. The mixture.

s

was then stirred for 30 minutes, coaled to -5°C, and a solution of 3-chloro-2-chloromethyl-
1-propene (1.44 mi, 12.4 mmol) in 1-methyi-2-pyrrolidinone (10 mi} added dropwise in
order to maintain the temperature below 3°C. Once addition was complete, the reaction
25 mixture was allowed to warm to room temperature and stirred for a further 18 hours. The
reaction mixture was diluted with water and extracted with ether (2x50 ml). The combined
organic extracts were dried over magnesium sulphate and evaporated under reduced
pressure. The residual oif was purified by column chromatography on silica gel using ethyi
acetate:pentane (10:90) to give the title compound as a clear off, 713 mg.



15 Preparation 42: Morpholine-2,4-dicarboxylic acid 4-tent-butyl ester
2-ethyl ester 0 OIlJ~-N ~O Ov IO FBC'CI—ISCI—BCI—BAmxtLﬁE%gg[I%

4- phenyl net hall - 2- nor phol i necarboxylic acid ethyl ester (J 8 1993,
36(6), 683- HO20040W2Y 32 . 4 ol ), di-tent-butyl di car bonaP@I/ER0M700§43238. 9
mmol ), 1-nethyl- 20 1, 4-cycl ohexadi ene (12.37 m, 110 nmmol) and 10%

pal | adi um on charcoal (900 ng) in ethanol-§330 M) was heated to 88C for 22
hours. TLC anal ysis showed starting material renmining, so the reaction vvas

70% oai 1 aa kRS 4Rz, LOTIRTY" 45 et Blda e AT 2 Ae2te 4010630 (Fh Shr o

heat ed for 4@5f@r 1Me6 08shayy s at 88C. The cool ed m xture was filtered

t hrough 25 Ar bocel % and the filtrate evaporated under reduced pressure.
The resi dudFObBaR36eIMNas  purified by col urm chromat ography on silica gel
using an elution gradient of - 3 OCT 2006 WO 2004/ 074291 PCT/ 1 B2004/ 000432
-67- dichl oronet hane: net hanol (100:0 to 95:5) to give the title conpound as
a pal e y8 | ow oi | Preparajiongs: 6-OxpA4d @]@Wﬁﬁaneemrmwh@atidwbuwl SHpr 1.43 (s,
9H), 3.10 (m 2H), 3.50-3.70 (m 2H), 4.01 (my 1 H, 4.25 (q, 2H). 5
Preparation 43: Morpholine-2,4-dicar boxyl ic acjjd 4-tent-butyl ester 0-K ~CH3
0O OHH3CCH3 Lithium hydrOX| de (2800, Z//rru“vgter 28 mmol ) was added to
a solution of the ester from preg‘aé 59, 11 mol) in
tetrahydrofuran (30 m) and the r on F@Qat room 10 tenperature for
19 hours. The m xture was acidified ato p 3 u5| ng 2M hydrochloric acid, and

then extracted with dichi oronet hane (f x70 . The conbi ned organi c extracts
wer e Sodium periodate (1.0 g, 4.69 mmol), Tollowed by osmium tetroxide (0.15 mf, 2.5wt%

solution in fert-butanol, 0.014 mmaol), were added fo a suspension of the alkene from (5
preparation 44 (500 mg, 2.34 mmol) in dioxan (10 mi} and water (10 ml) and the reaction

10 stirred at room temperature for 48 hours. The reaction was diluted with water (50 mi),
brine added, and the mixture extracted with ethyl acetate. The combined organic exiracts
were dried over magnesium sulphate and evaporated under reduced pressure to afford the
title compound as a brown oit, 567 mg.
'H NMR (400MHz, CDClg): § 1.47 (s, 9H), 3.68 (m, 2H), 3.91 (br m, 2H), 4.06 (br m, 2H),

15 4.11 (s, 2H).
APCI m/z 233 [M+NH,]"

Preparation 46: 2-(2-Methylamino-ethyl)-phenylamine
NH,

CH,

20 A mixture of N-methyl-N-(2-(2-nitrophenyl)ethyl)amine (WO 8803473, pg 100) (3 g, 16.65
mmol) and Raney® nickel (500 mg) in ethanol (50 ml) was hydrogenated at 60 psi and
room temperature for 2 hours. The mixture was filtered through Celite® and the filtrate
gvaporated under reduced pressure to give the title compound as an oil.

APCI MS m/z 152 [MH]

25 '



dri ed over magnesi um sul phate and evaporated under reduced pressure to give
the title conmpound as a yellow solid, 2.36 g. 'H NWR (400%&,_@@9‘%@0' 81. 47
(s, 9H, 3.03-3.11 (m 3H, 3.60 (m IH, 3.77-3.86 (m 15 11-1), .P)Z (m
1 H), 4.15-WO2804(01#291 H). Preparation 44: PCT/IB2004/000432

6- Met hyl ene-[ 1, 4] oxazepane- 4-carboxylic acid tert-butyl ester H3C 0O/ H3C
N O H3C O Sodium hydride (992.6 ng, 60%%n nineral oil, 24.8 mml) was
added portionwise to a 20 solution of (2-hydroxy-ethyl)-carbamc acid

tert-butyl ester (2 g, .4 1)l - et hyl - 2 rwyalidinone (20 nm)  at

-2C, in order to maint a#{"?ﬂ%g#592‘5%“&‘@‘%%]"8&7%@)“ ym?%re was then

stirred for 30 mnutes, cooled to -5C, a#d P&,&g}laution of

3-chl oro-2-chl oronet hyl - 1-propene (1.44 nm'y 12.4 mol) in

1-net hyl - 2-pyrrolidinone (10 m) addgd ®RyepWw se in order to nmaintain the

t enperature bel ow 3C. Once addition Was_gonpl%ke, the reaction 25 mxture

was allowed to warmto roomtenperaturg and stirred for a further 18 hours.

The reacti 18y ' | - Wi x50
ALK afsis) et el 1 4 Bo frﬁ&ﬂglgﬁﬁﬁne;ggggj%ﬁ:ﬁo harle?

m ). The conbined 'orga extracts were dried o I'um sul phat e and
evapor at ed (16@en) soplhacled° Cpfaliowed by oFiminoasstapirahone (3.5 s2p A nirhokydndythe ol umm

hr omat ONeSiLi i g et hyl {ate: : |
SR T P o Stk bt Aty Mol oo @AY NRE LEEE, Se3 gk jBsdn0
PCT/ | B2004)it6d a8d theftbReHAGMbIn loTpuilye 6 TS, T feactorbias diuted)
4 , vy 4. -4, 4 4.95 (s, 1 .5.04 (s, .1 ) PCl.in/z
Sk 'S pr ot Wetep e, Gt Separitad. 2piiRe bRaHE ShliiaR sudrated bk EdhERd 1y,
ester 0 Haéedurdit (gilé the fitle compound as a yellow oil.
"H NMR (400MHz, CDCl): 8 1.44 (s, 3H), 2.36 (s, 3H), 4.77-5.08 (br s, 1H), 6.56-6.78 (m,
10 2H), 7.02 {m, 2H).

Preparation 48: N-{2-[2-(Acetyl-methyl-aminc)-ethyl]-phenyl}-acetamide

S\\ e CHs
ne' N ‘

N“-—CHa

4-Methylmorpholine (4.45 g, 44 mmol) and acetic anhydride (4.49 ¢, 44 mmol) were added
15 to an ice-cooled solution of the amine from preparation 46 (2.2 g, 14.67 mmol) in
dichloromethane (50 mi). 4-Pyrrolidinopyridine (100 mg, 0.7 mmol) was then added and
% the reaction mixture stirred at room temperature for 2 hours. The reaction mixture was
then washed with dilute hydrochloric acid (2x), sodium carbonate solution (2x), and brine
(2x). It was dried over magnesium sulphate and evaporated under reduced pressure to
20 afford the title compound as an oil.
'H NMR (400MHz, CDClg): § 2.16 (s, 3H), 2.36 (s, 3H), 2.80 (m, 2H), 3.14 (s, 3H), 3.36 (m,
2H), 7.01 (m, 1H), 7.18 (m, 1H), 7.22 (m, 1H), 8.22 (d, 1H), 9.22 (s, 1H).
APCl m/z 235 [MH]"



H3C ~~ O Sodium periodate (1.0 g, 4.69 mmol ), followed by osm umtetroxide
(0.15 m, 2.5Wm % solution in tent-butanol, 0.014 mmol), were added to a
suspension of the al kene from preparation 44 (500 ng, 2.34 mdof(f jpgp di oxan
(10 nl) aNdO¥EBT42¢810 ) and the reaction 10 stirred at Pcnmmmemenature
for 48 hours. The reaction was dil uted vvrth water (50 m), brine added, and
the mixture extracted with ethyl acetate?®The conbined organic extracts
were dried over. nagnesi um sul phate and evapor at ed under reduced pressure to

1 R N0 g N T 1) ©

2H). APCJ niz 233 [ MrNH4f Preparatliﬁ\

2- (2- Met hyl am no- et hyl ) - phenyl am ne NHlZC 20 A m xture of

N-net hyl - N-(2- (2-ni trophenyl ) et hHgam e (WO 9883473, pg 100) (3 g, 16.65
mol ) and Raney(r) nickel (500 ng) in ethafol (50 m) was hydrogenated at 60
psi and room tenperature for 2 hoursg TRy etiure was filtered through
Celite(r) and the filtrate evaporat§g reduced pressure to give the
title conpound as an oil. APCl M5 nfz 2 [MH{4 25 - 3 OCT 2006 WO

200410742 B2004 000 69 Prep rat

22 (1 Wt hy PR GOBPRYIE i hlaingme 4 BORN SREE from araparetion 47 39 acqtio

dr ops) vva&nﬁ;dﬂﬂd bﬁoﬁng elsu’nirarrpr@éedmeé tmwhammnléécﬁmgareparaﬁmm axesEthan®

(150 rri [i g‘ follo by o- am noacet ophenone (3.5 g, 25.9 mmol),
and the SQYI”B ‘?‘B?Pyé' NEMES 3 ELO m nutes. Sodium triacetoxyborohydri de (1 5

g, 38.8 m"lQ'l\)M Ol\/ﬁ-@@b@{)dﬁﬂ% (HGQFI} '201'6 (%t BHLQCQOE‘(S B8RP, 1@(&?3!’-1}1%23 dc{ or
hours. The reaction was ut ed ayers separ at ed,

organi ¢ sdHMt7-8h(re2bor SBdm, 2hacs- 25 é@dd:aoﬁ ab (brs, 1H).
APCI MS m/z 257 [MNa]* (

10 Preparation 50: N-{2-[2-(Acetyl-methyl-amino)}-ethyl}-4-chloro-phenyl}-acetamide

Cl
Chlorine (7.3 g) was bubbled into acetic acid (102 g). A portion of this solution (15 g) was
added to an ice-cooled solution of the compound from preparation 48 (3.3 g, 14.1 mmol) in
acetic acid (50 mi}), and the reaction sfirred at room temperature for 20 hours. The mixture
15 was concentrated under reduced pressure, and the residue dissolved in ethyl acetate. This{
solution was washed with saturated sodium carbonate solution and brine. It was then dried
over magnesium sulphate and evaporated under reduced pressure, to afford the title
compound as a brown solid, 2.7 g.
*H NMR (400MHz, CDClg): & 2.16 (s, 3H), 2.30 (s, 3H), 2.78 (m, 2H), 3.12 (s, 3H), 3.30 (m,
20 2H), 7.05 (s, 1H), 7.19 (d, 1H), 8.20 (d, 1H), 9.38 (s, 1H).
APCI MS m/z 291 [MNa]"



pressure to give the title conpound as a yellow oil. "H NWVR (400MHz, CDCl 3):
8 1.44 (s, 3H), 2.36 (s, 3H), 4.77-5.08 (br s, 1H), 6.56-6. 7&1@120%) 2H) ,
7.02 (m ZHét Preparat|on 48: 4k

N-{2- [ 2- (AR G-y | - ani no) - et hyl ] - phenyl } - acet ani de  (PCI/IBREPHISEP2 NH

N, CH3 4- Met hyl nor phol i ne (4.45 g, 44 mmol,)), and acetic anhydride (4.49 g, 44
mml ) were added 15 to an ice-cool ed sol’uiion of the anine from preparation
46 (2.2 g, 14.67 mml) in dichloronmethane (50 m ). 4-Pyrrolidinopyridine
(100 ny, 0.7 t room
t enperature fgfgaza}?\ours The??gffgpﬁg'ﬁew'%ﬁ}'ﬁﬁe&wmﬁ]gﬁé \%gg?l }dééemﬂd% | ute
hydrochl oric acid (2x), sodium car bq_Qg olution (2x), and brine (2x). It
was dried over nagnesi um sul phate an ‘%porat ed under reduced pressure to
20 afford the title conmpound as an 0|I 400MHz, CDCI3): 3 2.16 is,
3H), 2.36 (s, 3H, 2.80 (m 2H), 3. , 36(m 2H) 7.01 (m 1 H,
7.18 (m 1 H, 7.22 (m 1 H, 8.22 ; 22(s 1 . APCI mz 235
[MH]4 - 3 OCT 2006 WD 2004/074291 P&E/1B29Q04/ @a0432 -70 Preparati on 49:
N-{2-[1- (Acetyl - net hyl - am no) - et hgl’] - phenyICH; acet ami de H3C-, NJ H3C NH CH3
CH3 The title co(néoound was obtained as an oil, fromthe amne from

pr epar at i drhlonned decaascbubkledyiefoiaseolution of sk pMpoW|dFomPrenasetian 42 (649t hat

g 3328' bea ZN% H{rﬁc@ﬂﬁ %Eétﬂf‘aéi@?ﬂeﬁﬁg%% the ?acﬂ&h ﬁﬁ ég%aml téﬁ&pepaw%'fef .@’Fhé@f@

2.78 (s, é‘}kpp migluoe weg con@m;azedwr@i@r (educgﬂpres;sueaea ezegxdugsmepded n wpyl
I%l- ?(2) E t2)r ( ?ce %_D Thé%ﬂm am noﬁeeﬂasbwlthjs 8?!)‘?& enyr?egg feht“g%ag g bnp& l%ﬁ_greo YN
CH3 GH3 G@insrdrw@l qver Blaghesian sbipbbteand enapoaaied voderdedugetimresgure. ATheor t i on of

t h' S -0l Utg8hluck hRs FcrféSilised from isopropyl ether and methanol to give the title compound,

3.5¢.

10 "H NMR (400MHz, CDCl): 8 1.60 (d, 3H), 2.18 (s, 3H), 2.20 (s, 3H), 2.79 (s, 3H), 6.00 (g,
1H), 7.24 (m, 1H), 8.25 (d, 1H), 9.32 (s, 1H).
APCI MS m/z 291 {MH]"

3

Preparation 52: 4-Chioro-2~(2-methylamino-ethyl)-phenylamine
H,

N
\
15 o CH,

§ A solution of the compound from preparation 50 (2.6 g, 9.68 mmol) in 2N hydrochloric acid

(100 ml) was stirred at 80°C for 1 hour, and a further 72 hours at room temperature. TLC
analysis showed starting material remaining, so additional 12N hydrochloric acid (50 ml)
was added and the reaction stirred at 80°C for a further 3 hours. The cooled mixture was

20 basified using aqueous 0.88 ammonia, and then extracted with ethyl acetate (3x). The
combined organic extracts were washed with formaldehyde solution (3x) and brine (2x),
before being dried over magnesium sulphate and evaporated under reduced pressure fo
give the title compound as an oil, 1.29 g.
*H NMR (400MHz, CDClg): § 2.42 (s, 3H), 2.65 (t, 2H), 2.83 {t, 2H), 6.59 (d, 1H), .99 (m,

25 2H).



added to an ice-cool ed solution of the conpound from preparation 48 (3.3 g,
14.1 mmol) in acetic acid (50 mM), and the reaction stirre ofggom
tenperature for 20 hours. The m xture 15 was concentrated under reduced
pressure, YHAAMGH2PEsi due dissolved in ethyl acetate. ThPETB20eDMM3DN was
washed wi th saturated sodi um carbonate 52 ution and brine. It was then dried
over magnesi um sul phate and evapor at ed u reduced pressure, to afford the

title conmpound as a brown solid, 2.7 g. HNI\/R(400M—IZ CDCI3): 5 2.16 (s,
3H), 2.30 (s, 3H) 2, | K 7.05 (s, 1
H, 7.19 (d, 1 ﬁr‘%’% étfﬁn %’H) LCP%B'J":%;% ’fme?@?ﬁ;" °%ﬁéﬁ)%"§%?%‘g%1 [ MNar AT
200 WD 2004/ 074291 PCT/ | 82004/ 000432 - ML Preparation 51:

N-{2-[1- (Acetyl -nmethyl -am no)-et hyl]-A
NH cu3 o CH3 C CHs Chlorine (1.88
conpound from preparation 49 (6.4 g, .
the reaction stirred at roomtenperafure f é/ 4 hours. 5 The m xture was
concentrat ed under reduced pressure and t e

resi due suspended in et hyl
tat t b0 d
Br i o, bef op e 58 GOt DRt 40 (B i T2 s s T oo™

nesi um sul phat e an apor at
r educed praecls(ﬂﬁé mifTas shirrestatciiD0@ forr2ddvopss. aThe smaled salutidnwas ested e‘aréuilyand

met hanol itle co nd, .3, 4 | 3)
160 (a5 MiHal8otdS 88 dufoiS BEHRL ang iised i didigibimeiy o he) | 5 24
(m 1H), &oﬁiﬁnr(ed ordddic elirats were drldd. ovaPiaghtsiomzulihid add evadpoeied ahden 52:
4- Chl or o- 2- t hyl a Qethg{b)-%enylamne HZ H 15 CH3 A solution of
t he conpoﬁ?'l @H&ﬁ%ﬁé%%ﬁ’?ﬂ'ﬁ *¢h9¢g g, 9.68 mml) in 2N hydrochloric acid
'H NMR (400MHz, CDCls): & 1.42 (d, 3H), 2.38 (s, 3H), 3.76 (q, 1H), 6.50 (d, 1H), 6.9 (m, (
2H).
10 APCI MZ m/z 185 [MH]'

gl ) in acetic acid (30 n) and

Preparation 54: 2-(5-Chloro-2-nitrophenoxy)-ethanol

NO,
QOL\
cl OH

Sodium hydride (125 mg, 60% dispersion in minerat oil, 3.13 mmol) was added to a mixiure

15 of 4-chloro-2-fluoronitrobenzene (500 mg, 2.85 mmol) and ethylene glycol (0.18 ml, 3.13

| mmol} in 1-methyl-2-pyrrolidinone (5 mi) and the reaction stirred at 80°C for 18 hours. TLC

analysis showed starting material rermnaining, so additional sodium hydride (114 mg, 60% 1
dispersion in mineral oit, 2.85 mmol) and ethylene glycol (0.82 m!, 14.25 mmol) were added
and the reaction stirred at 110°C for a further 18 hours. The cooled mixture was

20 partitioned between water and dichloromethane, and the layers separated. The organic
phase was dried over magnesium sulphate and evaporated under reduced pressure. The
residue was purified by column chromatography on silica gel using ethyl acetate:pentane
(50:50) as eluant to afford the title compound as a solid, 290 mg.
"H NMR (400MHz, CDCly): 8 4.00 (t, 2H), 4.22 (t, 2H), 7.04 (d, 1H), 7.10 (s, 1H), 7.85 (d,

25 1H).



(100 M) was stirred at 80C for 1 hour, and a further 72 hours at room
tenperature. TLC analysis showed starting material remainingl 0§D mgditional
12N hydrocgé(ﬁri c acid (50 mM) was added and the reaction_stirred at 90C for
a further EWA0742%he cool ed mixture was 20 basified usi RETARHAKIWIE gg
ammoni a, and then extracted with ethyl acggate (3x). The conbined organic
extracts were washed with fornmal dehyde solution (3x) and brine (2x), before
bei ng dried over magnesi um sul phate and evaporated under reduced pressure to
gi ve the titl ePrepgration 58s 34(5-Ohlbro-2-n®-lgenzyiHaMide{pAOsiddiz aciBPedtBylester2. 42
(s, 3H, 2.65 (t, 2H, 2.83 (t, 2H, £.59 (d, I H, 6.99 (m 25 2H). - 3
OCT 2006 WD 2004/074291 PCT/ 1B2004/ ¢U®432 -72- Preparation 53:
4- Chl or 0- 2- (1- met hyl am no- et hyl ) - ) ine Npl2 CH3 NH Cd H3C A

[f)

solution of the conpound frompre NAQ% g, 12.65 mmol) in 12N
d atl 10 r 24 hours. The cool ed

hydrochloric acid (150 m) was st
solution was treated carefully 5 W th aqueous O. §8 ammoni a sol ution, and

extracted with dichioronethane (3% . The conbi néE organic extracts were
dried over nesi sul phat e, and evaporated under reduced pressure toQ give
an oi | . 2. AINLre pF AhAIQIOBIAIS e memss (165 gyand liniumyjydraxdmpaohysiratey1.88 76
(a, 1 H, & 29nnsbr) iéN"N diﬁ:eﬁgaféﬂhamiaébmoo%n@&%@lsﬁh‘zld%&Fﬁgzﬁfeglliﬁ%ﬂgufse for 20

Preparation 54: 2-(5- Chloro-2-nitro heno&)(— et hano odi um

hydri de @1p8nyigs. Bddanine pwetinl ester hy %mar' 8i0 g, 33.8 mmatoNgs sededanddliet o a
i X 15. - 2- ' .
ot hylene gl Rl3ors firklel 35 Hihithe 208 EREme Foniofo TN AD. Kot g

t he reacti Ghest NET4E(4), 1892 (8.94 8, 38 mynolwas added gl heghactiod siitrad @i rpm

mat erfal renpini g - s0di [, 4 %.. i spersi on
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added (150 mi}, then washed with brine (3x150 ml) and extracted with 2N hydrochloric acid (2x75

10 mi). The combined acidic extracts were basified using sodium carbonate, then extracted

ol
-

with ethyl acetate. The combined organic extracts were dried over magnesium sulphate
and evaporated under reduced pressure to afford the title compound, 1.29 g.
'H NMR (400MHz, CDCla): 8 2.56 (t, 2H), 2.90 (t, 2H), 3.69 (s, 3H), 4.05 (s, 2H), 7.38 {dd,
1H), 7.72 (d, 1H), 7.94 (d, 1H).

15 APCIMS m/z 272 [M-HT

Preparation 56: 3-[(5-Chloro-2-nitro-benzyl}-methyl-amino]-propionic acid methyl ester

NO,
0
N’\/[L
He p
ol H,C

Formaldehyde (37% agq solution, 1.2 g, 26 mmol), followed by sodium

20 triacetoxyborohydride (7.7 g, 36.4 mmol) and formic acid (30% aq, 3.1 g, 104 mmol), were
added to a solution of the amine from preparation 55 (7.1 g, 26 mmol) in dichloromethane
(70 ml}, and the reaction stirred at room temperature for 18 hours. The mixture was
concenirated under reduced pressure, the residue diluted with ethyl acetate, and the
solution washed with 1N sodium hydroxide and brine. The solution was concentrated

25 under reduced pressure and the crude product purified by column chromatography on
silica gel using an elution gradient of pentane:ethyl acetate (100:0 to 95:5) to give the title
compound, 6 g.
H NMR (400MHz, CDCls): & 2.20 (s, 3H), 2.44 {1, 2H), 2.72 (t, 2H), 3.64 (s, 3H), 3.78 (s,
2H), 7.35 (dd, 1H), 7.63 (s, 1H), 7.80 (d, 1H).



and the reaction stirred at 110C for a further 18 hours. The cool ed m xture
was 20 partitioned between water and di chi oronmethane, and the-38gBrms
separated. The organic phase was dried over nagnesi um sul phate and

evapor at ed’VGﬁﬁfh'f‘“"??éHuced pressure. The residue was puri PCEABRAN4E4EIM
chromat ography on silica gel using ethyl 7g_cet ate: pentane (50:50) as el uant
to afford the title conmpound as a solid, 290 ng. 1H NVR (400MHz, CDCI3): 8
4.00 (t, 2H), 4.22 (t, 2H), 7.04 (d, 1 H, 7.10is, 1 H, 7.85 (d, 251 H.
. 3 OCT 2006 VIO 2004/ Bikhabdtict 57| ROMMRE RO prhoREaRBASI ON 55
3-[(5-Chl oro- 2-nitro- benzyl ) -ami no] -propionic acid methyl ester N&Z O HO
Cl H3C A m xture of 4A nol ecul ar sieve wder (16.9 g) and |ithium hydroxide
nonohydrate (1.80 g, 43 mml) in NgNgi net hyl formam de (100 m) was stirred
at roomtenperature for 20 5 m nuta B8=-Al ani ne nmet hyl ester hydrochl oride
(5.0 g, 35.8 mol ) was added and t ha I Xt stirred for a further 45

m nut es. 2-(Brononet hyl)-4-chloro-Jd4nitrobenzeba (J. Het. Chem 1972; 9(1),
119-22) (8.98 g, 35.8 nmol) was added and the reaction stirred at room

t enper at ur/ nfixtureld theocorspouliddrom ptapaeation $6f(280 erged, 29t mmol)idndrpdtiauch dxideed

i th et hyl ).t th.b n
\tlamxt ragt eé %ﬁ?%)%gmé&ggﬁ I"BH’%S 5@}89?'52%3%% t?rrn'pg%é 8??}?3%9&?) ER%%}'%"S

t r act s5 viEiembase s dilteredngasiind troegh WithRikiBer &thanocleard metfitthte wiatoralday |
R el ket N I
and evapor e r 9
'H NWR (404 aachioi?onﬁetﬁﬁné hett?dr%loas%rﬁéma &4):5:0; %@aﬁé‘d tR&litle 4. 05 _(S
21-1), 7.38 ( 7.94 1H). 15 APCI MS mz 272 [MHj

d
Prepar at i o‘FP‘EP”“Q-aF@B for'l‘I"B'F%Seéldn1ég Blgbenzyl ) met hyl - am no} - pr opi oni ¢ aci d:
met hyl  estgf NniNEoBMHESEDCLL): 5 3.98 (t, 2H), 4.16 (t, 2H), 6.75 (d, 1H), 6.82 (m, 2H). (

10 APCiMS m/z 188 [MH]*

Preparation 58: 3-[(2-Amino-5-chloro-benzyl)}-methyl-aminol-propionic acid methyl ester

NH,
~ A
H c}\! ?
cf H,C
A mixture of the compound from preparation 56 (6.01 g, 22.0 mmol), and platinum oxide
15 (500 mg) in ethanol (100 ml) was hydrogenated at 60psi and room temperature for 1 hour.
The mixture was filtered through Celite®, and the filtrate evaporated under reduced |
pressure. The crude product was purified by column chromatography on silica gel using |
dichloromethane:methanol:0.88 ammonia (80:10:1) to afford the title compound.
"H NMR {(400MHz, CDClg): 5 2.16 (5, 3H), 2.50 (t, 2H), 2.72 (t, 2H), 3.44 (s, 2H), 3.63 (s,
20 3H), 4.62 (br s, 2H), 6.56 (d, 1H), 6.98 (s, 1H), 7.01 {dd, 1H).

Preparation 59: 3-[(2-Amino-5-chioro-benzyl)-methyl-amincl-propionic acid dihydrochloride
NH,

O

}‘"\/( 2Hcl
HC

A mixture of the ester from preparation 58 (1.1 g, 4.3 mmol) in tetrahydrofuran (10 ml),
25 water (1.4 mi) and hydrochloric acid in dioxan (4M, 10 ml) was sfirred at room temperature
for 2 hours, followed by an additional 8 hours at 90°C. The cooled solution was



H3C Fornmal dehyde (37% aq solution, 1.2 g, 26 nmol), followed by sodi um 20
triacet oxyborohydride (7.7 g, 36.4 mmol ) and formc acid (30%q.70#- 1 9. 104
nmol ), wer a solution of the am ne from preparalion 7.1 g, 26
mol) in d%g%?@g@?fg%ﬁane (70 M), and the reaction sti rrgé*/i?zos‘g 32
tenperature for 18 hours. The m xture was.,.concentrated under reduced
pressure, the residue diluted wth ethyl "gﬁet ate, and the solution washed
with 1 N sodi um hydroxi de and brine. The solution was concentrated 25 under
reduced pressdHtrafiicLrider reduae pRISSHECndRHS Fddidtf é%)éoﬁ@éé&%‘tf?@fh?f%‘?&%%ﬁﬂy on
silica gel using an elution gradient of pentane:ethyl acetate (100:0 to
95:5) to gi}ldensie afford the g GpBWAENd.6 g. ' H NMR (400MHz, CDCI3): .S 2.20 (s,

1) 7-6a SR ol Eaigat;s 82 < e 44,5804 oallh g2 o 0
PCT/ | B2004(00tHdB2.18 (@4 11,8153@ @&t Nidh 57: 2- ( 2- Ani no- 5- chl or o- phenoxy) - et hanol
NHZ O C§ %C@I\ﬁgﬁ}é’ﬁﬁ @H]uhe conpound from preparation 56 (280 ng, 1.29

pl ati num oXxi d

nmol ) an (80 nmg) in ethanol (25 m ) was hydrogenated at
roomtenperature and 60 psi for 5 hours. 5 The mixture was filtered,

Feduced pr cetpppdtion o0 e s AR P reVior et A By B dieetbestay on
silica gel using dichloronethane: net ymcrﬂ%rﬁﬁeannoni a (95:5:0.5) to afford

the title conpound as an off-white soli 135 ng. 'H NWR (400MHz, CDC13): 8
3.98 (t, 2H), 4.16 (t, 2H), 6.75 (d, /§ (m 2H). 10 APCI M5 mz 188

[ MVH + Preparation 58: 3-[(2-Ama- 5- =PHen - met hyl - am no] - pr opi oni c
aci daget hyl ester NHZ H3C i Nt urePof f{he conpound from
preparation 56 (6.01 g, 22.0 , and plati numtdxige 15 (500 mg) in

et hanol (100 m) was hydrogenated at 60psi and roomténperature for 1 hour.
10 Methylamine (2.23 mi, 33% solution in ethanol, 17.9mmol) was added to a solution of the

chloride from preparation 5 (1 g, 3.59 mmol) in tefrahydrofuran (20 mtl), and the solution
stirred at room temperature for 18 hours. Additional methylamine (10 ml, 33% solution in
ethanol) was added and the reaction stirred for a further 72 hours. The reaction was
evaporated under reduced pressure, the solid triturated with ethyl acetate and the
15 precipitate removed by filtration. The filirate was concentrated under feduced pressure
and the residue azeofroped with dichloromethane to afford the title compound as a
crystalline solid.
M NMR (400MHz, CDClz): 8 1.98 (m, 2H), 2.17 (br d, 2H), 2.48 (s, 3H), 3.18 (t, 2H), 3.35
(m, 1H), 3.95 (s, 2H), 4.58 (br d, 2H), 6.62 (dd, 1H), 6.68 (d, 1H), 7.46 (dd, 1H), 8.18 (d,
20 1H).
APC| m/z 274 [MH]'

Preparation 61: 4-Chloro-2-{2-[5-(3,4,5,6-tetrahydro-2H-[1,2"tbipyridinyl-4-yi)-
[1,3,4loxadiazol-2-yImethoxyl-ethoxy}-phenylamine
N

>
o] O——\-_‘O

N N
| = H.N cl
2
25 4

Sodium hydride (60% dispersion in mineral oil, 45 mg, 1.1 mmol) was added to an ice-
cooled solution of the alcohol from preparation 57 (190 mg, 1 mmol) in tetrahydrofuran (10
ml), and the solution stirred for 30 minutes. A solution of the chloride from preparation 5
(310 mg, 1.1 mmol) in tetrahydrofuran (6 mi) was added and the reaction stirred at room



The m xture was filtered through Celite(r), and the filtrate evaporated
under reduced pressure. The crude product was purified by comumn

chromat ography on silica gel using dichloronethane: net hanol : 0. 88 annDnla
(90: 10: 1) W‘g P28 the title conpound. 1H NVR (400MHz, w@maﬂ04f®023216 (s,
3H), 2.50 (t, 2H), 2.72 (t, 2H), 3.44 (s,.2H), 3.63 (s, 20 3H), 4.62 (br s,
21-1), 6.56 (d, 1 H, 6.98 (s, 1 H, 7.0 6"(dd 1 H). Preparation 59:
3-((2-Anino 5-chl oro- benzyl ) - et hyl - an1no] propi oni ¢ aci d di hydrochl ori de

ol ) i ROy 16 hollel MRtk \adlerhed B SRMH stbEliinand: %
di oxggl 'E|4me migtur )Nawé@erspa:rtmmddxehmmnd:cwmmeihmaaand mtu@ted)amaou‘ssbdimmed by
20041 07425 05e PR NoR, B8 Soyel BeRERBRatEd. e ol nase by pver Bons¥lm o
the resi dselpbatemd@papbmtetdmm!gg;dduae@pmseumnd' hetmbﬂaewasqamﬂéd)byicalbmnt i t | e
20y, 4. chefgmNa%%fgéap FySnce e HRp o ey i redpt Shetnd apgratenpiokol@ed o 1y ,
ﬁ/g?h[ :\/H] 5159 trpafédrd dire frit(é compound asla palc]a orange oil, 280 mg 4

yl rre%lhyl] és{“ﬂ%?‘“ﬁ% ng &lﬂé@l—ﬁ%‘ %@’ 8%!912'#? @XZ%_DFT? 96§ og-l:;'g‘tﬁon I n
et hanol @rﬁ 2"7"4'90 owszmdaied (4.2 69b1$t803(fi'n CETH)t &5 (Prh|1P|')'P}'20 [rhofpypr epar ati on
5 (1 tetra hydr of uran ,"and the Solution stirred at
room terrpéPQt'M%mP%‘i‘ %W‘Nﬂurs Addi t i onal rret hyl amine (10 nml, 33% sol uti on

in ethgnol) was added and the reaction stirred for a further 72 hours. The
reaction was evaporated under reduced pressure, the solid triturated with

et hyl acetPreparationt62: 248mippdeehiorodi-aatiaidi B 304:5 B-tetrabydre2H-[Ha3bipyridingtde é/vas
concentrated under reduced,pres i Ediazol2-yimethyll-benzamide \

N-—N
/HN Cl
= HC o]

5-Chloroanthranallic acid (314 mg, 1.83 mmol), 1-(3-dimethylaminopropyl)-3-
16 ethylcarbodiimide hydrochloride {350 mg, 1.83 mmeol) and N-methyl morpholine (0.4 mi,

- 3.64 mmol) were added to a solution of the amine from preparation 60 (500 mg, 1.83
mmol} in dichioromethane (20 mi) and the reaction stirred at room temperature for 3 hours.
The reaction mixture was washed with 10% citric acid solution, saturated sodium
bicarbonate solution, and brine, then dried over magnesium sulphate and evaporated

20 under reduced pressure. The combined aqueous phases were extracted with {
dichloromethane (2x25 ml), and the combined dichloromethane extracts evaporated under
reduced pressure. The combined crude products were purified by column chromatography
on silica gel using ethyl acetate as eluant, and the product azeotroped with
dichloromethane and ether to afford the title compound as a white solid, 278 mg.

25 "H NMR (400MHz, CDCl3): § 1.92 (m, 2H), 2.16 (d, 2H), 3.02-3.22 (m, 6H), 4.32 (d, 2H),
4.85 (br s, 2H), 6.63 (m, 2H), 6.70 (d, 1H), 7.14 (m, 2H), 7.50 (dd, 1H), 8.20 (d, tH).

APCI MS mv/z 427 [MH]"



and the residue azeotroped with dichloronmethane to afford the title conpound
as a crystalline solid. "H NWR (400MHz, CDCI3): S 1.98 (m -ZHNET &pd7 (br d,
2H), 2.48 .18 (t, 2H), 3.35 (m 1 H), 395(5, br d,
2H). 6.62 ??dz,ﬁﬁ?,ﬁa 68 (d, 1 H, 7.46 (dd, 1 H), 8.18 (%&“ﬁ"%ﬁ APC
mz 274 [MH' Preparation 61: 77-
4-Chloro-2-{2-[5-(3,4,5,6-tetrahydro-2H[1, 2'] bi pyridinyl-4-yl)-

[ 1, 3, 4] oxadi azol - 2-yl met hoxy] - et hoxy} - phenylamne N ~N 1J O- O aC HzZN / \

Cl  Ar, 25 FPsepanation$d: 4@'Qremw-ﬁ-@ﬂpymmdimyb¢ipeiidm -A48)-i B, 4 txcidiaaod! )
was added to an ice- cool ed from preparation 57 (190
nmg, 1 nmmol) in tetrahydrofur%%#éibﬁf?{ﬂ" gﬁ'efﬁt %R@SNR‘? on stirred for 30

m nutes. A solution of the chloride fro eparatioidNs5 (310 ng, 1.1 mol)
in tetrahydrofuran (6 n) was ad [ Stirred at room- 3 OCT
2006 WD 2004/ 074291 PCT/ | 04/ 00482 076 t¥npers or 18 hours. The
reacti on was quenched by | e d the m xture was
then partitioned between N Noromet hane angcéqaturat ed agueous sodi um

bi carbonate sol ution. The |ayers were separated, the org@nic phase dried

over TeoneRl S U BRSBTS g BENEH RS aLe, Lo e
gradi entb o;brepartaybn ﬁc(tﬁatge S@rhmnt),l N-(tﬁ%ﬁhﬂmb:phoﬁﬁe f0.60Q, a'%@mdoli_) bad sodilm

o rrpog n g Oai?m%e giéoe o Ils)lui) t%?rgh%éfy;ﬁﬁ 8\1 %‘?nl f'ygg - Irrf?qinaCD%j%)foa? 8 ébq?r% ( ran)

El Mélg (s, 1gl’ﬁper ree%g?g'{ \Iﬁ(a)ﬁ@or(d%trﬁféh undePld(fed prebsurd oAl thétesldde whfibsdedihz 452

2- Anino- 5- €fYlscetate. nbhe, joiiion washed with water(Sxh AN pdnathen dried eyesymadgesiim 4-
fi o yl) - [ lsuipiHi® $Ad baxRratéd Yhas Byl deudnassne 48 g nd! tHE Yompound as a yellow
10 ol, 1.77 g.
APCI MS m/z 428 [MHT®

Preparation 64: 4-Chloro-2-(1-{[4-(4-chioro-phenyl}-5-(1-pyrimidin-2-yl-piperidin-4-yl}-4H-
[1.,2,4]triazol-3-yIimethyl}-methyl-amino}-ethyl)-phenylamine

FOH R

15 cl
A mixture of the chloride from preparation 6 (1.37 g, 4.92 mmol), the amine from

preparation 53 (1.0 g, 5.41 mmol), and potassium carbonate (0.75 g, 5.41 mmol) in
tetrahydrofuran (50 mi) was stirred at room temperature for 18 hours. Sodium iodide (40
mg, 2.67 mmol) was added and the reaction stirred for a further 24 hours. The reaction

20 was concentrated under reduced pressure, the residue dissolved in ethyl acetate and the
solution washed with brine. The soluiion was dried over magnesium suiphate and
evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel using dichloromethane:methanol (99:1) to give the title
compound as an oil, 1.30 g.

25 "H NMR (400MHz, CDCls): & 1.45 (d, 3H), 1.86 (m, 2H), 2.18 (m, 2H), 2.35 (s, 3H), 3.20
{m, 3H), 3.78 (m, 2H), 3.88 (d, 1H), 4.74 (m, 2H), 6.50 (dd, 1H), 6.58 (d, 1H), 7.00 (m, 2H),
8.32 (s, 2H).



N H3C o NIj 5-Chloroanthranallic acid (314 ng, 1.83 mmol), .

1- (3-di nmet hyl am nopropyl )-3 15 et hyl carbodi i m de hydrochl ori df é?SO ng, 1.83
mol ) and N-nmet hyl norpholine (0.4 m, 3.64 muol) were added 6T 40080l ut i on

of the am‘NQZPﬁ”é‘ﬁﬂ?ﬁepar ation 60 (500 my, 1.83 mmol) in MITABRGMOEEBHane (20
m ) and the reaction stirred at roomten:g}g_rature for 3 hours. The reaction

m xture was washed with 10%citric acid | ution, saturated sodi um

bi carbonat e sol ution, and brine, then dried over nagnesi um sul phate and

evapor at edar26 M8 WL 4p8AWAEd pressure. The conbi ned aqueous phases were
extracted with dichioronethane (2x25 m), and the conbi ned di chl or onet hane
extracts evaporated under reduced pressure. The conbi ned crude products

were purifie ?‘H%‘S N0 K ; b b G s Iyl tate as
el uant, and ?'?1'%‘68?“3‘ uct gg@g?@%%%@n@ttf? %lﬂg aé‘?%ﬁ%‘]{?ﬁ@ﬁ%yﬁ{ R}Zﬁﬁsafford
the title cdbufb-telsaazaviienzelelarlene-S2F8bonyl]-BarolitinediRariagtitacid GELR) 8
1.92 (mg2H), 2.16 (d, 2H), 3.02-3.22 ( tegH), 4.32 (d, 2H), 4.85 (br s,
2H) , 6.6% (m 2H), 6.70 (d, 1H), 7.14 (% H, 7.50 (dd, 1H), 8.20 (d, 1H).
APCI Ms nfz 427 [MH 4 - 3 OCT 2006 WD 2004/074291 PCP | B2004/ 000432 77

Preparation 63: Jg
4-Chl oro-2-(2-{nmethyl -[5-(1-py( Y4-vd)-[ 1, 3, 4] oxadi azol -
r N MO Ha ~\ G A

2-yl met hyl ] - am no} - et hyl ) - phen '

m xture of the arﬁnefro@é | 5.86 L,%], the chloride
from5 preparation 6 (1.{1 g/ 5.42

nmol ) and sodi um i odi de 0 ny, 2.

B | mor phol' 1 he (0.60 g, 5.96

:@ etrahydrofuran (50 m) was
stirred at 50C for 18 hours. The reasgédn was concentrated under reduced
pressure and the residue was dissolvedfin ethyl acetate. The solution
washed with water (3x) and brine, the® dried over magnesium ' (

1-Hydroxybenzotriazole hydrate (426 mg, 3.16 mmol), 1<(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (658 mg, 3.42 mmol), triethylamine (0.91 ml, 6.58 mmol)
and 1-teri-butyl-1,3-pyrrolidinedicarboxylate (J. Med. Chem. 44; 1; 2001; 94-1004) (200

10 mg, 3.95 mmol) were added to a suspension of the amine from example 4 (1 g, 2.63 mmol)
in dichioromethane (20 ml), and the reaction stirred at room terhperature for 3 hours. TLC
analysis showed starting material remaining, so additional 1-hydroxybenzotriazole hydrate
(355 mg, 2.63 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (506
mg, 2.63 mmol) and 1-teri-butyl-1,3-pyrrolidinedicarboxylate (600 mg, 2.63 mmol) were

15 added and the reactibn stirred for a further 18 hours. The mixture was pariitioned between
2N sodium hydroxide solution and dichloromethane and the layers separated. The organic

solution was evaporated under reduced pressure and the residue purified by column
chromatography on silica gel using dichloromethane:methanol (95:5) as eluant to afford the!
titte compound as an off-white foam, 690 mg.

20 "H NMR (400MHz, CDCls): 5 1.41 (s, 9H), 1.68-2.30 (m, 6H), 2.81-3.18 (m, 3H), 3.20-3.81
{m, 5H), 3.83-5.36 (m, 6H), 6.60 {dd, 1H), 6.66 {(d, 1H), 7.38-7.62 (m, 4H), 8.18 (m, 1H).

- APCI MS m/z 578 [MH]'



sul phate and evaporated under reduced pressure, to give the title conpound
as a yellow 10 oil, 1.77 g. APCl M5 nlz428 [MH + Preparation-84LT 7905

4-Chl oro-2-(1-{[ 4-(4-chl oro-phenyl)-5-(1-pyrimdin-2-yl-piperidin-4-yl)-4H
[1, 2, 4] tri ¥ORUFOY42Rt hyl | - met hyl -a mi no} - et hyl ) - phenyl anPOE/TBL004/DBONBN " 1J
N~ O 7HINH2 15 ca A mxture of the chloride frompreparation 6 (1.37 g,
4.92 mmol ), the amne from preparation 53741.0 g, 5.41 mmol ), and potassi um
carbonate (0.75 g, 5.41 mol) in tetrahydrofuran (50 mM) was stirred at
roomtenperature for 18 hours. Sodiumiodide (40 ng, 2.67 mol) was added
and the reaction stirred for a furPreparations6é &0 73he reacti on 20 was
concentrate : : esi due dissolved in ethyl acetate
and the so?ﬁ?ﬁﬁw@ﬁﬁ%ﬁqﬁggﬁ%'% eugabl ution was dried over magnesi um
sul phate and evaporated under reduced press The crude product was
purified by columm chromat ography on STN ge si ng

e the tile \conpound as an oil, 1.30
NMaR21-1), 2.18 (m 2H),

, 1H), 4.74 (m 2H), 6.50

di chl or onet hane: net hanol (99:1) i
g. 25 '"H NWR (400MHz, CDCI3): @1.45 (o
2.35 (s, 3H), 3.20 (m 3H), 3. m 2H),
(dd, 1H), 6.58 (d, 1H, 7.00 (m 2H), 8.32 2H). - 3 OCT 2006 WO
2004/ 074291 PCT/ |1 B2004/ 000432 -78 APCI MS 428 [MH Preparation 65:
3-[8-Chloro-1-(3,4,5,6-tetrahydro-2H[1, 2' ] i py(di nyl -4-yi)-4H 6H 2,3,5,1
Cb-tetraaza- benzo[ e] azul ene-5-car bonyl ] -pyrrolidi ne-1-carboxylic acid
tert-butyl WwsreeRrepared flomdhe amiae fremexampiet g the appropriate acid, following a similar

5 procedure to that described in preparation 65.

% Prep No R’ Yield (%)/ Data
i Form
66 on o \CQ 42 'H NMR (400MHz, CDCls): 5
CH .
0 3
T oH 1.06-1.58 (m, 11H), 1.78-2.40

!
/\/_7 ’ (m, 6H), 2.80-3.20 (m, 3H),
3.40-3.77 (m, 3H), 4.19-4.62

(m, 4H), 5.02-5.60 (m, 2H),
6.58-6.72 (m, 2H), 7.37-7.66
(m, 4H), 8.18 {m, 1H).

APCI MS m/z 577 [M-HJ

67

o o 5 79 'H.NMR (400MHz, CDCl): 8
o Y \I<GH3 .
l o, White | 1.06-1.58 (m, 11H), 1.78-2.40
b (”) solid | (m, 6H), 2.80-3.20 (m, 3H),

3.40-3.77 (m, 3H), 4.19-4.62
(rm, 4H), 5.02-5.80 (m, 2H),
6.58-6.72 {(m, 2H), 7.37-7.66
(m, 4H), 8.18 (m, 1H).

‘ APCI MS m/z 577 [M-HJ

68 0>\_ 85 APCI MS m/z 591 [M-HT




O 1C 1-Hydroxybenzotriazol e hydrate (426 ng, 3.16 moi),

1- ( 3- di met hyl am nopropyl ) -3- et hyl carbodiini de hydrochl ori ded(l83800§y, 3. 42
mol ), triethylamne (0.91 m, 6.58 mmi) and

1-t ert - butXfP 200487439% r ol i di nedi car boxyl ate (J. Med. Chem PATAB2004/009332
94-1004) (900 10 ng, 3.95 mmoi) were added to a suspension of the am ne from
exanple 4 (1 g, 2.63 nml) in dichlorone®thane (20 ml), and the reaction
stirred at roomtenperature for 3 hours. TLC analysis showed starting

mat eri al r eraipi-Rg—so—addi-t-—onal 1-hydroxybenzotri £ ny,
263 nmol )| 1-B%-di nbt hylParfRao oyl ) - 3- eBRy! c hABEIMS WS chloride (506
ng, 2.63 nyoi) and 1l}tert-bufyl agéipyrrq\}ﬂitgi nedi car boxyl ate (600 ng, R.63
| stii

moi ) were{15 added aAnd theNgea irred for a further 18 hours. The
m xture wag partitiophed @'ﬁc 2N sodi 6®#Mydf oxi de sol ution and

di chl oronet hane and {he | s separatgd. The prganic solution was
evapor at edjunder reduced pressure and tihe residue purified by colum
chr omat ogr &phy7@n si i caoge? u%j ng;Hdi chl oB8net hARE! MS man592 [MH’ 5) as kel uant
to afford qhe( Ve c nd off-v‘mivb@efoam 690 ng. 20 'H NMR (4DOMHz,
CDCl 3): 51}41 (s, 9H), 1. . 30, s 6H), 2.8133.18 (m 3H), 3.20-3.81 (m
5H), 3.83-%5.36 (m 6H) g 1H), |6f6den(d] 1H), 7.38-7.62 (m 4H)}| 8.18
(m 1H. APCI M5 nmz . 3 OQT 2006 |WD 2004/ 074291

PCT/ 1 B20044000432 -Y9 Preparations 66 to 72: |The follow ng preparatipns of
general fofrmula® NNFN- NgNANR CI were pregar e(ARCIS ihe seHTMA]T rom expanpl e
4 and the appropri at¢ ) oM'mg 4 simla 5 procedure to that
descri bed iin preparati e, NoORwhite §§ Data Form 66 0 0- CHB 42

"H NVR (40()|\/HZ, CDCl B) : j‘ﬁjc foam (

O

72 Q 69 APCI MS m/z 616 [MNa]"

g3

0

a-4~(tert-butoxycarbonyl)morpholine-3;carboxylic acid (WO 03035077, example 6, step 1, p
g 88) was used as the starting acid. '

Preparation 73: 3-[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2'bipyridinyl-4-yl)-4H,6H-
5 2,3,5,10b-tetraaza-benzo[ejazulen-5-ylj-azetidine-1-carboxylic acid ferf-butyl ester

N—N
O’Q PN N i
N N O>< w
N
o O
== o
Ci

3-Oxo-azetidine-i-carboxylic acid ferf-butyl ester (JP 2002/255932, pg 6) (662 mg, 3.16
mmol) and sodium triacetoxyborohydride (1.12 g, 5.26 mmol) were added to a suspension
of the amine from exampie 4 (1 g, 2.63 mmol) in dichloromethane (50 m}), and the reaction

10 stirred at room temperature for 72 hours. The mixiure was partitioned between 2N sodium
hydroxide and dichloromethane, the layers separated, and the organic phase evaporated
under reduced pressure. The residual yellow oil was purified by column chromatography
on silica ge! using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford
the title compound as a white foam.



Y CH1.06-1.58 (m 11 H), 1.78-2.40 (m 6H), 2.80-3.20 (m 3H), 3.40-3.77
(m 3H), 4.19-4.62 (m 4H), 5.02-5.60 (m 2H), 6.58-6.72 (m_aﬁgp[, "
7.37-7.66 (m 4H), 8.18 (m 1H). APCl MB miz 577 [MH 67 0JCEHS 78% H R
(400MHz, OBOI284/0782910 OY \ CH3 White 1.06-1.58 (m 11 H), BCT@:280440043N CH3 ' ~
solid (m 6H), 2.80-3.20 (m 3H), 3.40-3.77 (m 31-1), 4.19-4.62 (m 4H),
5.02-5.60 (m 2H), 6.58-6.72 (m 2H), 7.8%-7.66 (m 4H), 8.18 (m 1H).
APCI MB miz 577 [MH- 68 0 85 APCl M5 miz 591 [MH - ~-0 CH3 0 H3C N CH3 -
3 OCT 2006, WD 2004/ 074291 PCT/ | B2004/ 000432 -80 69 0 o -O CH3 58 APCI M5
mz 592 [ M4 NMR (4000bis GRGIsed B3 (503, 1B062.46 A, 418), AF0H3.0G (mi 2HES1F (b t |

Haﬁﬂ*ga‘r’;]’“i §8), 398 [RASM)! 3003 80 tH, 319, 4754 86 (N &Ry 8.8dEh, 118, 8Bb ey ~OB
(d, 1H), 7.42-7.56 {m, 2H), 7.58 (dd, 1H), 8.18 {m, 1H).
APCI MS m/z 558 [MNa]”
5
Preparation 74: 3-[8-Chloro-1-(3,4.5,6-tetrahydro-2H-[1,2'bipyridinyl-4-yl)-4H,6H-

2,3,5,10b-tetraaza-benzofelazulen-5-yl}-pyrrolfidine-1-carboxylic acid fert-butyl ester
N—N

] "\ NO/«N%N—O)LO CH,

e CHs

cl

The title compound was obtained as an off-white solid in 53% yield from the amine from
10 example 4 and 3-oxo-pyrrolidine-1-carboxylic acid terf-butyl ester, following a similar

procedure to that described in preparation 73, except that acetic acid (3 drops) was also

added to the reaction.

'H NMR (400MHz, CDCls): & 1.44 (s, 9H), 1.50-1.70 {m, 2H), 1.75-2.55 (m, 5H), 2.80-3.90

(m, 11H), 4.20-4.45 (m, 2H), 6.60 (dd, 1H), 6.66 (d, 1H), 7.35 (d, 1H), 7.41-7.57 (m, 3H),
15 8.18 (d, 1H).

APCI MS my/z 572 [MNa]”

Preparation 75: 4-[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-y|}-4H,6H-
2,3,5,10b-tetraaza-benzo[e]azulen-5-yl]-piperidine-1-carboxylic acid tert-butyi ester
N—N

‘A AC cn,
Neose ave
| N N_<o CH,

"

20 cl
tert-Butyl-4-oxo-piperidinecarboxylate (628 mg, 3.16 mmol) and sodium

triacetoxyborohydride (1.12 g, 5.26 mmol) were added to a suspension of the amine from
example 4 (1 g, 2.63 mmol) in dichloromethane (50 ml}, and the reaction was stirred at
room temperature for 72 hours. TLC analysis showed starting rmaterial remaining, so

25 additional tert-butyl-4-oxo-piperidinecarboxylate (628 mg, 3.16 mmol) and sodium
triacetoxyborohydride (1.12 g, 5.26 mmol) were added, and the reaction stirred for a further



72 69 APCI MBS mz 616 [MNa]© /'O CHa ii) HCCHS
a- 4- (tent - but oxycar bonyl ) nor phol i ne- 3-carboxylic acid (WO %pfg@pg[ﬁ]ﬁ exanpl e
6, step 1, p g 88) was used as the starting acid. Preparation 7

3- [ 8- Chl oo 2o0u@749P, 6-t et rahydro-2H-[ 1, 2' ] bi pyri di nyl
2,3,5,1 Ob-tetraaza-benzo(e]azul en-5-yl]-azetidine-1 -carl)})l:lol‘@?ddgﬁg%?;

tert- butyl ester N-NNNV/ HaCpHa N Ogp | N-N CH3 ci

3- Oxo-azetidine-l-carboxylic acid tent-butyl ester (JP 2002/255932, pg 6)
(562 ngy, 3.16 mmol) and sodiumtriacetoxyborohydride (1.12 g, 5.26 mol)
vere addeds hours. JHe pextaieonas pért'tlbl@ecﬁmtﬂeelﬁ PNrsogeiRYdofidé 11@0 mh-£md mMmol ) in

di chl or onet.hgne Om dt ct ion 10 st roomt enper at ure for
72 hours. ﬂé@?’?ﬂn@ (\)XBQ "'E)alaf‘ tth% ﬁ’sﬂﬁrﬁégﬂa@i@épﬂ?%ﬁgaﬂﬁ?&h@ﬁ? was yyaghed

di chl or oneyigapne (106 n*a!?)dﬁéé wép%ah@éhm%ﬂléhhf@arﬁf SRPoFated ARgerd¥aRegat ed
under reduced pressure. The resid yell ow oil was purified by colum

chr omat ogr%!'Bﬁ%fe@]a@@mltﬁ%t‘%f?mﬂﬁpw%ﬁ%ﬁ?‘@\d@ﬁétme net hanol : 0. 88 anmoni a

006 w0 005 SHEL BB CPEAES 4R35 S0 LT LAPRIERE AN 28 2872 18 ¢, 5

(5, 9, 1118028252 fm, 2H), 3.40-9BOITOOHY 70, 21, 352 . 2K 043k ﬁl)(r(r,rﬂH)zH)

?N;:] 7 gz?hé%k%m %zﬁ%&: T’?@Sé?&@wﬁﬁ B i) %‘3215%80;&@& B Ay ngeg
reparation -

2. 3,5, 100. 1 ot PhopieBom BT G EhIsn oA $oistahyBe T bty 4k o

tert-buypl .ester 23\ hob-BitradiaMenbbieldPulehtsiyl]-M, bRazepane-4-carboxylic acid
NN o
=
N N
pu

© CH,
HC CH

3

i
A solution of the ketone from preparation 45 (286 mg, 1.33 mmot) in dichloromethane (5
ml) followed by sodium triacetoxyborohydride {281.5 mg, 1.33 mmol) was added to a
suspension of the amine from example 4 (500 mg, 1.31 mmol) in dichloromethane (20 mil),
15 and the reaction stirred at room temperature for 18 hours. TLC analysis showed starting
material remaining, so additional ketone (250 mg, 1.16 mmol) was added, and the reaction
stirred for a further 70 hours. Saturated sodium bicarbonate solution (15 mi) was added
and the mixture stirred at room temperature for 30 minutes. The layers were separated
and the organic phase was washed with brine, dried over magnesium' sulphate and
20 evaporated under reduced pressure. The residual brown oil was purified by column
chromatography on silica gel using dichloromethane:methanol (85:5) as eluant to afford the
fitie compound, 182 mg.
APC! MS m/z 580 [MH]"



~~JJ 1-13C CH3 C The title conmpound was obtained as an off-white solid in
53% yield fromthe amne from 10 exanple 4 and -3 00T 2008
3-o0xo-pyrrolidine-1-carboxylic acid tert-butyl ester, follow % Qg simlar
procedur e WO 208742%¢scri bed i n preparation 73, except thacraseotsmo@czd (3
drops) was also added to the reaction. 1H NVR (400MHz, CDCI3): 6 1.44 (s,
9H), 1.50-1.70 (m 2H), 1.75-2.55 (m 5H)32.80-3.90 (m 11 H), 4.20-4.45
(m 2H), 6.60 (dd, 1 H), 6.66 (d, 1 H), 7 35 (d, 1 H, 7.41-7.57 (m 3H),
15 8.18(d,1H). APCI Ms mz 572 [ MNa] Preparation 75:

4-[ 8- Chl or o- 1Pé@pa%aﬁo@wenq&mﬁctrr@ﬂbtd,aszetmyﬂw-ml[mmbiﬁg tﬁyl-fhtyr}ilm 6H-
2,3,5 1b-tetraaza benzoge] azul en-5 ﬁ@g peri di ne-1-car lic acid

tert-butyl ester R-$P10pdeiragga-henge nep-yibg- cty'_nLethylammo—e hanone
tert-Butyl -4-oxo-pi peridi necarboxyl ate (6&8nng, 3.16 mmvol) and sodi um
triacetoxyborohydride (1.12 g, 5.2 I / e added t@Ha suspension of the
amne from exanple 4 (1 g, 2N63 nnol) ' oro Nane (50 m), and the
reaction was stirred at ropm Nemer ure —@S\CHTLC anal ysi s showed
starting material remainingy 25 addi tjORg > °

ng, 3.16 mmol) and sodi um

ere added, and the reaction

fert-butyl-4-oxo-pi peridi necarboxyl ate (
triacet oxyborohydride (1.12 g, 5.26 mol
stirred for a further - 3 OCT 2006 WO 2004/074291 PCT11B2004/ 000432 -82- 5
hours. The m xture was partitioned bet we®¥n 2N sodi um hydroxi de (100 m) and
di chl OVOWEHHWO)(yEQ@zd{fﬂlézoI@ﬁerétﬁfﬁbﬁ rém%ﬁogen@é-arnﬁ‘e@lh IdfoBF&HY Qlf": phase

was washed w th brine dl’lgg over neS| um su¥ hat e an

evapor at &d ethylrarbodim lﬁ’@éﬁldfmﬁiﬁr(és‘i mgaﬂaﬁﬁrfﬂﬂp drigthylagins thadi Al HE5 5'"“00

2 a0 (- oehy ool YN T e S PPt oy P ees

(m 2H), 3fem QWPIQ-B‘ (250 g, 2.689nmm) irpdichlorometianeni102r) and tla)re@ptiomstm;ed & 66
(d 1 H., fsf tén%erétuhg for 18Hourd fﬁg re%tgon \ﬁaslgaﬁl%nejd @tween 2N sodium

hydroxide solution (10 ml) and dichloromethane (10 ml), the layers separated, and the

W

10 aqueous phase exiracted with further dichioromethane (10 ml). The combined organic
solutions were washed with brine (20 ml), dried over magnesium sulphate and evaporated
under reduced pressure. The residual gum was purified by column chromatography on

_ silica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5) to give the title
compound as a white foam, 220 mg.

15 'H NMR (400MHz, CDCls): 5 1.58-1.88 (m, 4H), 2.20-2.40 (2xs, 6H), 2.60-4.60 (m, OH),
5.28-5.60 {m, 2H), 6.60 (m, 1H), 6.66 (d, 1H), 7.40 (dd, 1H), 7.46 (m, 1H), 7.57 (m, 1H),
7.60 (d, 1H), 8.18 (m, tH).

APCI MS m/z 466 [MH]"

20  Preparation 78 : 8-Chloro-5-methyl-3,4,5,6-tetrahydro-1H-benzo[b]i1,5]dlazocin-2-one
0

H
N
Q/N\
Cl CH,

A mixture of the compound from preparation 59 (1.35 g, 4.3 mmol), N-methylmorpholine

(2.2 ml, 19.3 mmol} and O-benzotriazol-1-yl-N,N,N’, N*-tetramsthyluronium

hexafiuorophosphate (2.3 g, 8 mmol) in dichioromethane (100 mi) was stirred at room
25 temperature for 18 hours. The reaction was washed with 1M sodium hydroxide solution

(3x), water and brine, then dried over magnesium sulphate and concentrated under
reduced pressure. The residus was triturated with ethyl acetate and the resuiting solid



Preparation 76:
6-[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1, 2' ] bi pyridinyl-4-yl)-4H 6H 10 -
2,3,5,10b-tetraaza-benzo[ a] azul en-5-yl]-[ 1, 4] oxazepane- 4- carbOKyjjgg aci d

Ni O N Wd%{’é“?%‘é%ll\l I | O/. | OX-CH3 H3C CH3 A soluti opc%}[?iupfgﬂﬁghone from

preparation ng, 1.33 mmol) in dichloronethane (5 owed by
sodi um tri acet oxyborohydride (281.5 ng, 13433 nmol ) was added to a

suspensi on of the am ne fromexanple 4 (500 ng, 1.31 mol) in

di chl oronet hane (20 m ), 15 and the reaction stirred at roomtenperature for

18 hours. f{iltefedoibys dded troaffdd tHeatitie cgnpotnt e Thalfilraeraas icoacerf@taighddronal
ket one (25 eaction stirred for a

0 1.16 mmuol,), was, added, d.the C
fur ¢ her | 70rRERPTeRSHE AR RS Coslsiua s RU 6% b CalUGR) G PBAOBIPHon Skee SR ded
and the m xding GicRlotdidtHamd: meaRibt @0D2r8815 td afordGudditorAlEstle chifhduAd 550 wer e
separated and the organjc phase was washed with brine, dried over nagnesium

h
sul phat e aﬁ’@a?@\éfb%ﬁ)%fg’ét(mo der reduced pressure. The residual brown oil

was puri ki I fel b }
G ohl or onet hAE (B0lR, CEIEES S0TRRPHL RU(s. SRR 2 (HMPB.0D (s 2H), 704 (G | o
nmg. APCl MBHm725801FHEMA38Hs, 18), 38 @0e61MD 2004/ 074291 PCT/ | B2004/ 000432

-83- Prepa X +
1.18-Chl or P J?@@’%@-W@rahydro- 2H-[ 1,2 j bi pyridinyl -4-yl)-4H 6H 2,3, 5, 1
b-t et raaza- benzo[ e] azul en-5-yl ]-2-di met hyl am no-ethanone NN 3 N CH3 N ~

1 (3- i met /SRR B g aross SR S BB raimate-T el T Claopng-2:ihions o
mmol ), triethylamne (0.23 m, 1.65 mmol) and N Ndinethyl glycine (71.2

ng, 0.69 mmol) were added to a suspension offf the amne fromexanple 4 (2(50
my, 0.66 nmol) in dichloronethane (10 m §Nand\the reaction stirred at

NS
10 Cl CH,
Sodium carbonate (254 mg, 2.4 mmol) was added to a solution of phosphorous
pentasulphide (1.07 g, 2.4 mmol) in tetrahydrofuran (5.5 ml) at 5°C. The solution was
cooled to 3°C, and the compound from preparation 78 (540 mg, 2.4 mmol)} was added.
Water (83 ul, 4.6 mmol) was added dropwise, and the resulting mixture was stirred at room
15 temperature for 18 hours. “The reaction was diluted with 0.88 ammonia, and extracted with
dichloromethane (2x). The combined organic extracts were washed with brine, dried over
magnesium sulphate and evaporated under reduced pressure. The residue was adsorbed
onto silica gel and purified by column chromatography on silica gel using
dichioromethane:methanol:0.88 ammonia (100:0:0 to 20:10:1} to afford the title compound |
20 (0.23g).
"H NMR (400MHz, CDCly): 5 2.42 (s, 3H), 2.78 (m, 2H), 3.12 (m, 2H), 3.60 (s, 2H), 7.10 (d,
1H), 7.33 (d, 1H), 7.40 (s, 1H), 9.50 (br s, 1H). |
APCI MS m/z 241 [MH] ‘



roomtenperature for 18 hours. The reaction was partitioned between 2N

sodi um hydroxi de solution (10 nm) and dichloronethane (10 m )3 @szdugyers
separated, and the 10 aqueous phase extracted with further dichloronethane
(10 m). e 20654298 d or ganic solutions were washed wi t PCIVIB2eO402@32 )
dried over magnesi um sul phate and evaporated under reduced pressure. The
resi dual gumwas purified by colum chron®ography on silica gel using

di chl or onet hane: net hanol : 0. 88 ammoni a (95:5:0.5) to give the titIe conmpound
as a white foam 220 NVR (400 1.58-1.88 4H) ,
2.20-2.40 (2xs, Fﬁpa’ggﬁbﬁa %’6’“{9&?-59P&thy1-%"?§=)y§5‘&@%32§6 etragy (m 1H,
6.66 (d, 1 H), 7.40 (dd, 1 H, 7. %n(zg[bggrﬁwazoang (m 1H, 7.60 (d, 1 H,
8.18 (m 1 H). APCI Ms niz466 [MH + 2 reparation 78 :

8- Chl or0- 5-met hyl - 3, 4, 5, 6- t et r ahydro- 1 H bengof'h] [ 1, 5] di azocin-2-one 0 H
NMNM ci CH3 A mxture of the compound fromjpreparation 59 (1.35 g, 4.3
nmol ), N-nethyl norpholine (2.2 m, 19.3 and

O benzotriazol -1-yl -N, N, N, N -t et ranet roni u hexaf | uor ophosphate (2.3 g,
6 mmol ) in dichloronethane (100 m) tirred at room 25 tenperature for
18 hours. The reaction was washed w um hydr oxi de solution (3x),
wat er and brine, then dried over nm&jnesi um sul fHate and concentrated under

esul ting EoRegEm GRBASTCBBART shihielathaiortiah s B nof 565 298edRonhg o/ e

8];1 1; ecramdr 2 5 tag&ei smlatriatf a;flcjtl:é cgdri;npo%d '@“@?ﬁ”ﬂ‘ 79181 fn:mgé 10,58 mg’tc{)blﬂ)sln(tmfdfﬁhﬁd

chr omat ogr &p‘ﬁ'ﬁ %?pe@ﬁsp | g? i SOWQ:W%E%E%%@? FFQ%‘?W%H}}I@E? 394 o5: 5)

to afford ﬁ@dotssoﬁabgwatslaadéa aﬁ@wreaém stfrﬁ'@d%i r@omﬁmmﬁe@mre Fbr(s ﬁbdr@t ahé 5
'H NVR (400MHz, CDCl 0 (s,

H)
2H), 7.04 (r@ctureyqu)congelztgat?@j unqerfq?ducpdgcge.‘(syre gnd_ﬁh |]%sn;iga ngtl xgnedlbﬂyveep\pg VB
m z 225 [ Milchisromethane and water, and the layers separated. The organic phase was washed

10 with brine, dried over magnesjum sulphate and concentrated under reduced pressure to
give the title compound (152 ma).
APCI MS m/z 255 [MH]"

Preparation 81: (2-Amino-5-chloro-benzylamino)-acetic acid tert-butyl ester

NH,
O
N
H/\n/ Y
Sap
al

Chloro-acetic acid tert-butyl ester (500 mg, 3.34 mmol} was added to a solution of the

15
amine of preparation 10 (1.04 g, 6.65 mmol) in THF (20 ml} and the reaction mixture was
heated to 65°C for 20 hours. The mixture was allowed to cool and was filtered. The filtrate
was evaporated under reduced pressure and the resulting gummy residue was purified by

20 column chromatography on silica gel using ethyl acetate to elute to give the iitle compound
(726 mg) as a white crystaliine solid.
'H NMR (400MHz, CDsOD): § 1.50 (s, 9H), 3.28 (s, 2H), 3.67 (s, 2H), 6.68 (d, 1H), 7.00 (d,
1H), 7.02 (s, 1H).
APCI MS m/z 271 {MHT’, 293 [MNa]”

25



Preparation 79: 8-Chloro-5-nethyl-3,4,5, 6-tetrahydro-1

H benzo[ b] [ 1, 5] di azoci ne-2-thione s HN ~ N 10 ci CH3 Sodi um car bonat e
(254 mg, 2.4 mol) was added to a solution of phosphorous Uﬁ@' de,
(.07 g, 2.4 mol) in tetrahydrofuran (5.5 m) at 5C The soI ut|

cooled to e conpound from preparation 78 (540 was
added. V\a\?graoﬁfb%tzb? 4.6 mmol ) was added dropw se, and %gnl'%%@ﬁﬁp%ﬁ%

m xture was sti rred at room 15 tenperaturgsfor 18 hours. The reaction was
diluted with 0.88 amonia, and extracted with dichioronethane (2x). The
conmbi ned organic extracts were washed with brine, dried over nagnesium

sul phate and evajvepdrationrd2e 7-Chiorocks| 4 5-etrahydzo-bEheoje s Uilliszepms2-ads or bed
onto silica gel and purified by col unmm chronmat ography on silica gel using
di chl or onet hane: net hanol : 0. 88 amoni a £FF0Q; N.Q %O 90:10:1) to afford the

title conpound 20 (0.23 g). "HN 13): 8 2.42 (s, 3H), 2.78
(m 2H), 3.12 (m 2H), 3.60 (s, 2H" 1 H, 7.33 (d, 1 H, 7.40 (s,
1 H, 9.50 (br s, 1 H. APCl M5 nfz 241 [ MM—N" 3 OCT 2006 WD 2004/ 074291
PCT/ | B2004/ 000432 -85 Preparation 80: H

8- Chl or o- 5T6%td'eg|as€ed7§élb&6rﬁbﬂ tﬁb@melr oﬁprgEB afloh 81 (AP 981.7 mmol) in THF (5500 mi)
benzo[ b][1, 5] di azoci ne . S~CH3 Pot assi umtert-butoxid

IMin tetr#85&dded PSWSSU”B?WP’?G%V&%O Haett P spnpl anddhe 6’"’&”@0‘?%@@1 "@’Pmt he
conpoundsf (HRARERRAMRTD Kiurd. 9A(sla§éndT9ddiﬁbn5c§f ﬂaﬁ&s)um '??]r{ ﬁ&tbﬁ.ﬂ&?é ol ¥ 382 thénoly

and the solution then stirred for m nut es, ' uene hona
(102. 4 ngWwag mienary stiniag caamdafﬁaw ﬁmtrt@%beﬁom asﬂatura@d sa;dutnoamﬁ]ammomum

pr eSsur e aghopie MeSci (180, ST Rty TARGR el cAltalBl Ui RN Sleate
the | ayer sdsépaiae gmammextmqﬁmaee gm@nm)mrﬁt@md The filtrate was evaporateq
under reduced pressure to give a yellow solid which was triturated twice with pentane (150

10 ml) and filtered to give the title compound as an off-white crystalline salid (31.1 g).
'H NMR (400MHz, CD30D): 5 3.54 (s, 2H), 3.92 (s, 2H), 7.02 (d, 1H), 7.25 (d, 1H), 7.27 (s,

1H).

Preparation 83: 7-Chloro-4-methyl-1,3,4,5-tetrahydro-benzole][1,4]diazepin-2-one
o]

B
15 CI/@/ "N

Formaldehyde (37% w/v aqueous, 5 ml, 80 mmol) was added to a suspension of the
amine of preparation 82 (8.4 g, 42.7 mmol) in dichloromethane (140m|) and acetic acid (‘1(\"\
ml). The mixture was stirred at room temperature for 0.25 hours before adding sodiun. .
" triacetoxyborohydride (14 g, 64.1 mmol) portionwise, and it was stirred for a further 30
20 minutes. The reaction mixture was partitioned between 2N agqueous hydrochloric acid (50
ml) and dichloromethane (200 ml). The organic layer was extracted a second time with
2N aqueous hydrochioric acid (50 mi) before being discarded. The combined acid layers
were made basic with 2N causing precipitation of a pale yellow solid, which was filtered
off. The filtrate was extracted twice with dichloromethane (2x 100ml) and added to a
25 solution of the pale yeliow solid filter cake that had been dissolved in dichloromethane
(500 mil). The combined dichioromethane layers were dried {(MgSQ,), filtered and the
filtrate evaporated under reduced pressure to give a yellow solid. Trituration with diethyt
ether gave the title compound as a pale yellow solid (7.1 g).
'H NMR (400MHz, CDCly): 5 2.54 (s, 3H), 3.42 (s, 2H), 3.77 (s, 2H), 6.94 (d, 1H), 7.24 (m,
30 2H), 8.58 (s, 1H).



10 with brine, dried over magnesi um sul phate and concentrated under reduced
pressure to give the title conmpound (152 ng). APCI M5 niz 255 [ VH|
Preparation 81: (2-Am no-5-chloro-benzylanm no)-acetic acid ter ghu Y ester
NHZ 1 N OWH204/ar829a Chl oro-acetic acid tert-butyl ester ;(cﬁ%zﬁmmg %4 mml)
was added to a solution of the am ne of preparation 10 (1.04 g, 6.6

in THE (20 m) and the reaction m xture wag. heated to 65C for 20 hours The
m xture was allowed to cool and was filtered. The filtrate was evaporated
under reduced pressure and the resulting gumry residue was purled by 20

col um chr oARCONISmIR2 dn{MH]!,i233 [WMNa]Usi ng ethyl acetate to elute to give the
title conpound (726 ng) as a white crystalline solid. "H NVR (400MHz,

CD30D): 5 1. 6 6.68 (d, 1H), 7.00

T hy, 7. 00 (Brepajon BT ilbrhrme | 545 Cosbyor danaalell sz rtiert o o
2004/ 074291 PCT/ |1 B2004/ 000432 -86 Prepar at |Hon 32:

7-Chloro-1, 3,4, 5-tetrahydro-benzo[e][1, 4.di In-2-one H N N HTo a
degassed sol ution of the ester of prep i on (49.2 g, 181.7 mmol) in THE
(500 M) was added potassiumtert-butlg (2 38 g, 181.6 mmol) and the

m xture stirred at room 5 tenperatare 2 A second addition of
potassiumtert-butoxide (2.04 g, 18.2 mmol) was made and stirring continued
for 15 mbnuSediulreicarbenates ¢t Oﬁag,edOSmmdii)i %s@d@ﬂﬁwiwﬁuspdﬁbﬂhidepmmddsd

(150 mM). The resulti revva extracted with ethyl acetate (
The organi cP %‘i‘f"?‘ibjlﬂlge \%&4{5 ’I’I '('WBSM?t r‘?"l-‘T%(@H“) he i IW%ISB’”R% was
evaporat es cooled to 3°C, and the compound from preparation 83 (2.11 g, 10 mmol) was added.

s

Water (1 ml) was added dropwise, and the resuiting mixture was stired at room

temperature for 18 hours. The reaction was diluted with 0.88 ammoenia (50 ml) and
10  exiracted with dichloromethane (2x 200ml). The combined organic extracts were washed

with brine, dried over magnesium sulphate and evaporated under reduced pressure. The

residue was purified by column chromatography on silica gel using ethyl acetate as

eluant, to afford the title compound as a yeliow solid (2.11 g)

'H NMR (400MHz, CDCly): § 2.62 (s, 3H), 3.61 (s, 2H), 3.67 (s, 2H), 7.00 (d, 1H), 7.34 (m,
15 2H), 10.1 (s, 1H). '

APCI MS m/z 227 [MHY'

Preparation 85: (5-Chloro-2-nitro-benzylsulfanyl)-acetic acid

N =0

S}OH
cl o
20 Mercapto-acetic acid (1.39 ml, 20 mmol} was dissolved in a 3.3 molar aqueous solution of
sodium hydroxide (12ml, 40 mmol) and cooled in an ice bath, before an acetone (50 mi)
solution of 2-Bromomethyl-4-chloro-1-nitro-benzene (T.J. McCord et al, J. Het. Chem.
1972, 119-122)(5 g, 20 mmol) was added slowly. The resulting solution was stirred for 20
hours at room temperature before being diluted with water (50ml} and exiracted with
25 dichloromethane (25 mi). The aqueous phase was made acidic with acetic acid and
extracied with dichloromethane (2x 25 ml). The combined organics were washed with
brine, dried (MgS0Qy,), filtered and evaporated to give the fitle product as an off-white foam
(3.65 g).



under reduced pressure to give a yellow solid which was triturated tw ce
with pentane (150 10 m) and filtered to give the title conpound as an
off white crystalline solid (31.1 g). "H NVR (400MHz, CDBOD)QETSQH@ 54 (s,
3.92 02 (d, 1H), 7.25 (d, iH), 7.27 (s, . Pre aratlon

83 " 7-onl 3&@’2“2“?@%’& -1,3, 4,5-tetrahydro-benzo[ e] [ 1, 4] di é’fé‘" A004/08) I
15 ci \' N Fornal dehyde (37%vv/v aqueous,_5 m, 60 mmvl) was added to a
suspensi on of the am ne of preparation 8848'(8.4 g, 42.7 mmol) in

di chl oronet hane (140m ) and acetic acid (t m). The m xture was stirred at

room t enpengt ? forgnagdd di yn. I X r | de
(149, o4, 1MUR, (+0oH-EoLRE'SS 1B P RE 20, H 0 Al W P B B 2608

m nut es. THidl)r €a85 (s, MHxt ure was partitioned between 2N aqueous

hydr ochl ori i +«and di chl oronet hane (200 m ). The organic | ayer
was extractﬁgaa&‘gwgé@%gﬁow with 2N aqueous hydrochloric acid (50 m)

bef ore bei ng di scarded. The conbi ned aci d Iayers were nmade basic with 2N

causi ng precipitation_ of %2%? lye ow solid, ch was filtered off. The
filtratedwas extreRyratiopf PR %Q@WYG%W‘R?@E(%PZ?GW*)@&?M Mged to a

25 solution of the pale yellow solid filter cake that had been dissolved in
di chl oronet hane (500 m ). The conbi ned di crﬂ onet hane | ayers were dried
(MgS™M), filtered and the filtrate evgfordted \under reduced pressure to
give a yellow solid. Trituration with t her gave the title conpound
as a pale yellowsolid (7.1 g). 'H NW gOMHzS CDCI3): S 2.54 (s, 3H), 3.42
(s, 2H), 3.77 (s, 2H), 6.94 (d, 1H, 7. 24 (m 30 2H), 8.58 (s, 1H). 3 CCT
2006 WO 2004 Gotied oPIE it @0rmpo00d 8P preparatiaR@S H9g,z9,2 Mmplytf ethaAdB(100
[ MNa] + Pre
20! or o a7 Pl 8482 bigtiaum g ) ), The e s BydiPaseRipr 8tk fesTRe el
5hSodlh um ca.rrhenatpeee(sllréﬁGij 40 p.bG ford| Doura g hald)d@chohonmwﬁs?ermmwed@? cool before
phosphoy ou ent | 19 in tetra rof uran 5ml) . at
5C. The{@olsrﬁtPP c%d’l r?%?e'andn?ﬁ% f@élﬁdﬂ#d @’%Bﬂ“@&?‘tﬁﬁpa@eo S@e
(2.11 g, losugﬁ@lhdeu\/\mSXWdeEGBO ml) before heating to 150°C for 20 hours. The mixture was
allowed to cool and purified by column chromatography on silica gel using
dichloromethane to elute, foliowed by ethyl acetate, to afford a buff solid which was
triturated with diethy! ether to afford the title compound as a white solid (850 mg)
15  'H NMR (400MHz, CDCls): § 3.05 (s, 2H), 3.80 (s, 2H), 7.00 (d, 1H), 7.30 (dd, 1H), 7.35
{s, 1H), 7.90 (s, 1H).

APCI MS m/z 212 [MH]"

Preparation 87. 2-Chloro-5,9-dihydro-8-thia-5-aza-benzocycloheptene-6-thione

20 cl
Sodium carbonate (394 mg, 3.7 mmol) was added to a suspension of phosphorous

pentasulphide (1.65 g, 3.7 mmol) in fetrahydrofuran (20 ml) at 5°C. The solution was
cooled to 3°C, and the compound from preparation 86 (750 mg, 3.5 mmol) was added.
Water (4 drops) was added dropwise, and the resulting mixture stirred at room
25 temperature for 18 hours. The reaction mixture was diluted with 0.880 ammonia (75 ml),
and extracted with dichloromethane (2x 35ml). The combined organic extracts were
washed with brine, dried over magnesium sulphate and evaporated under reduced
pressure to afford the titte compound as a white solid (603 mg).
'H NMR (400MHz, CDCly): § 3.55 (s, 2H), 3.85 (s, 2H), 7.00 (dd, 1H), 7.35 (m, 2H), 9.20
30 (brs, 1H).



Water (1 m) was added dropwi se, and the resulting mxture was stirred at
room tenperature for 18 hours. The reaction was diluted wt U@ 2@ anmoni a
(50 m) and 10 extracted with dichl oronmethane (2x 200nm ). Th I) fned

or gani c eX¥pa0t0amme washed with brine, dried over nmagmesmmawopnat e and
evapor at ed under reduced pressure. The residue was purified by colum
chromat ography on silica gel using ethyl .egsetate as eluant, to afford the
title conpound as a yellow solid (2.11 g) '"H NWVR (400MHz, -CDCI 3): 8 2.62 (s,

3. 361 (5, , 7.00 (d, 1H), 7.34 (m 15 2H), 10.1 (s,
1H). APC E’PSQE&%WH]brepar ation 85:

(5-Chl oro- 2 nitro-benzyl sul fanyl)-acetic acid o\N.-o0 s~\r CH C O 20

Mer capt o-acetic acid (1.39 m, 20 mol) was dissolved in a 3.3 nolar aqueous
sol ution of sodi um hydPrepatatigrl 2812-amhbhorSrohlpraaiNenetbgbenkzsnmidan i ce bat h,
before an acetone (50 m) solution ofN o

2- Brononet hyl - 4-chl oro-1-ni tro-benzene }E?-T. . McCord at at, J. Het. Chem
1972, 119-122)(5 g, 20 mmol) was added wyrCHThe resul ti ng sol uti bn was
stirred for 20 hours at roomtenper§ e b&fore being diluted with water
(50nl) and extracted with 25 dichl orongthane (25 ml). The aqueous phase was
made acidic with acetic acid and extrgcted with dichloronethane (2x 25 m).
The conbi ned organi cs were washed with™ brine, dried (MgS™4), filtered and

evapor at 8d 1@ aGioWfioh e 51dhldr&sﬁbiéfgiﬁgdﬁe g fSW\Mh{dﬁ i %&f@hyﬂ%ﬂ%n?) 00 ﬁie)qg

2005 WO 2004/ 074291 PCT/ | B2004/ 000432 8 NWR (
(s, 2H), 4.20 l@gt egpgeratpremae @ddgql.ba 40% g@wagueg;pg solgtu@'oo( awethy;[qq;nne](jg.@g g,
( br s, 1 H) 2% EAmd 8&“3@0 ThiHhixture WELBRTS bPBn8&nbient temperature for } hOU( |

2- ChI ‘or o- 5, 9-di hy dro hi a- 5- aza- benzocycl ohept en- 6- one
cl . Ethyl acetate (100 mi} and water (100 ml}/

aqueous layer was back extracted with ethyl acetate {100 ml} and the combined organics

were added and the phases eeperated The

10 were evaporated under reduced pressure to afford a white solid, which was recrystallised
from toluene (60 ml) to afford the title compound as a white solid (8.15 g)
'H NMR (400MHz, CDCls): 6 2.86 (s, 3H), 6.71-6.73 (d, 1H), 7.11-7.14 (m, 1H), 7.41 (s,
1H)

15 Preparation 89: (2-amino-5-chlorobenzyl)methylamine

LCH,
NH, HN

Cl
To a suspension of 2-amino-5-chioro-N-methylbenzamide (20.08 g, 109 mmol) and
sodium borohydride (12.37 g, 327 mmol) in tetrahydrofuran (200ml) was added boron
trifluoride diethyl etherate, dropwise, at T < 15°C. The mixture was stirred at an ambient
20 temperature for 1 hour before heating to reflux for 6 hours. The reaction mixture was
codled in an ice water bath and a solution of piperazine (75.08 g, 872 mmol) in water (530
ml} was added dropwise. The mixture was then heated to reflux for 16 hours. The
mixture was cooled to an ambient temperature and ethyl acetate (100 ml) was added.
The phases were separated and the aqueous layer back exiracted with ethyl acetate (40
25 mil). The combined organic phases were washed with water {3 x 80 mi) and evaporated
under reduced pressure to afford an orange oil (17.58 g, 103 mmol}). The oil was
dissolved in ethyl acetate (175 ml) and benzenesulfonic acid (16.29 g, 103 mmol) and
stirred at an embient temperature for 2 hours. The white precipitate was collected by
filtration to afford the benzenesulfonate salt (24.12 g). The white solid was partitioned



To a solution of the nitro conpound of preparation 85 (2.59 g, 9,9 mmol) in

ethanol (100 m) was added platinumoxide (1 g). The m xture_ was

hydr ogenated at room tenperature( under a pressure of 40 p. sJilCTE@E 1 hour.

The react §€ was all owed to cool before 10 filte a plug

of Arbocekﬂ?m@b%#ge filtrate was evaporated and the re5|gEgHB%@g%@%§é in

xylene (50 m) before heating to 150C folgg20 hours. The m xture was all owed

to cool and purified by col unm chromatography on silica gel using

di chi oronet hane to elute, followed by ethyl acetate, to afford a buff solid

mi ch wals dbtatwetelnrdacladroni:ettl'aartﬁ £40yiini) edndezMtsodadnh diydraxitie (2401m!) eptnhe phasss a
ite soli 850 CDC13

oH), 7.00 (e FsEpe 27‘*‘:':140TE'€1éi’r9 Pgﬁseswas eyapq ‘)af%d ”Wd%de%"écedlwﬁ?“fﬁgaa(ﬁsﬂ@ m

212 [MH Pftl@ﬁtfeaédrﬁ;ﬁbl.&a as a colourless 01] (10.78 g?

2- Chl oro-5,,9-di hydr o- 8-t hi a- 5- aza- benzocycl ohept ene-6-t hi one

Cl Sodi um cHrWﬁa@QOM@%CP&‘s)SS 24205 Prinels 2 ffiedi) 8-55-685 }%nﬁ"‘)oﬁ Q9f7 04 (m
phosphorQUSZH)pent asul phide (1.65 g, 3.7 nmol) in tetrahydrofuran (20 m) at
5C. The solution was cooled to 3C, and the conpound from preparati on 86
(750 ng, 3.5 mmol ) was added. Water (4 drops) was added dropw se, and the

resulting m 0, 8 T I tion
mxture ves. Hearar, 20 i SR o ORI ioh e Vel iy 15
di chl oronet hane (2x 35nl). The coxddiareki2gfwetiyjamitter acts were washed with
brine, dried over nagnesium sul phate and evapor at ed ung;‘ar reduced pressure
to afford the title conpound as a Wmte solid (603 ng).] "H NVR (400MHz,
CDCI3): 8 3.55 (s, 2H), 3.85 (s, 7.00 (dd, E@) (m 2H), 9.20 30
04/ 32 -89- APCI Ms nlz
| b

(br s, 1 H. - 3 OCT 2006 V\02004/07429 /|B
230 [VH' Preparation 88: 2- am no- engzam de NHZ O N_CH3
. .NHE

10 The oxadiazole of preparation 5b (2.77 g, 9.93 mmol) was heated at reflux with the amine
of preparation 89 (2.53 g, 14.9 mmol) and sodium hydrogen carbonate (0.88 g, 10.43

mmol) in acetonifrile for 5 hours. The mixture was cooled and water (20 ml) and
dichloromethane (20 ml) were added. The phases were separated and the organic phase
was evaporated under reduced pressure to afford the title compound as an oil (4.8 g)

15 'H NMR (400MHz, CDCls): & 1.91-2.01 (m, 2H), 2.16-2.20 (m, 2H), 2.33 (s, 3H), 3.07-3.21
{m, 3H), 3.57 (s, 2H), 3.79 (s, 2H), 4.29-4.33 (m, 2H), 6.55-6.57 (d, 1H), 6.62—6.65 (m,
1H), 6.69-6.71 (d, 1H), 6.98 (m, 1H), 7.03-7.05 (m,1H), 7.47-7.51 (m, 1H), 8.19-8.20 (m,
1H)



Cl 5 To a solution of 5-chioroisatoic anhydride (10.0 g, 51 mmol) in
tetrahydrofuran (100 m) at anbient tenperature was added a 40% w w agueous
solution of nmethylamne (19.80 g, 255 mmol) dropwi se. The mixildrigimas
stirred atw@pmocambizent tenperature for 1 hour. Ethyl aceperasfob®dooatd and
water (100 m) were added and the phases separated. The aqueous |ayer was
back extracted with ethyl acetate (100 ni9t-and t he conbi ned organics 10 were
evapor at ed under reduced pressure to afford a white solid, which was
recrystallised fromtoluene (60 m) to afford the title conpound as a white
solid (8.15 §yerauafipmd(ssmigro-cmeiyl-1-(345.GtptabydrorgH-[ 52 binwsidingl-¢-yl)-5164) |
7.11-7.14 (m 1H, 7. . i : ;
(2-am no-5-chl or obenz;‘/(?“)nfrcg? ﬁ?ﬂ%ﬁ%@bﬁﬁﬁgﬁﬁﬁﬁlﬁﬁzm?g %{bessdéag%nsi on of

2- am no- 5-chl or o- N- et hyl benzam de (20.08 g, 109 mmol) and sodium :

bor ohydride (12.37 g, 327 mol) in tetrﬁbudrofuran (200m) was added boron
trifluoride diethyl etherate, dropw se, jaty\T < 15C. The m xture was stirred
at an anbi ent 20 tenperature for 1 forg-heating to reflux for 6
hours. The reaction mxture wag an/fice water bath and a sol ution
of piperazine (75.08 g, 872 [ wat 53 SQds added dropwi se. The
m xture was then heated to ret] for 16\he r_gw m xture was cooled to
an anbi ent tenperature and ethyl acetate (100 was added. The phases
were separated and the aqueous |ayer back®xtracted with ethyl acetate (40
25 m ). Ehe [ ; b L€ re e ' wat er 80 M3 ~and
cvapor at o ToerstensEh A BNt AS IR R Fenthidto L byl S 53
mol ) ). Thedibydrowlb2,3ch, t¥iviciedza-hertdisipzulens {2%3 (@1 T8 min)oiaindnbitanein@s0! mni ¢

aci d-(16. 29 e SELET t | e tepperature for 2 urs.

The whi c- phat ATk PRiehelInicagd IR 8 428 pG o fhe YBIRT SPlttr e heaed 8

D oo 0 et s et et st 8 .
p / - et ween dj chl or onet hane

and 2M sodi %WW'H&-’&W@E CPQgé "Frfc’FdaW‘?gertszE" 3955€%f°f%@19ém9é159_%\;%vmﬁﬁ@ Fdani ¢

phase wyg eWﬁﬁé’P@nﬁl&r Hﬁlﬂﬁhhiﬁ:ﬁdéf&@%emg%éﬂra?Sb@CQInHQF Oacmhﬁrowelhguﬁeaﬁaweg as

a colourless oiI' (10 MR (400MHz, CDCI3): 5 2.42 (s, 3H), 3.72 (s,

i . 78 %& HN
2H), 6. 55- 6lwitiegompeynd @MOdIr. 04 (m

'H NMR (400MHz, D,0): 8 1.62-1.82 (m, 2H), 2.04-2.20 {m, 1H), 2.31-2.43 (m, 1H), 2.98
(s, 3H), 3.08-3.23 (m, 1H), 3.30-3.43 (m, 1H), 3.44-3.54 (m, 1H), 3.84-4.02 (m, 2H), 4.02-

15 4.13 (m, 1H), 4.13-4.27 (m, 1H), 4.27-4.40 (m, 1H), 6.81-6.90 (m, 1H), 7.17-7.19 (d, 1H),
7.40-7.54 (m, 6H), 7.62-7.73 (m, 5H), 7.73-7.82 (m, 3H), 7.82-7.94 (m, 1H); (Found C,
55.6; H, 5.0; N, 11.8%. C33H15CINgCeS: requires C, 55.7; H, 5.0; N, 11.8%).

Example 1: 1-(3,4,5,6-Tetrahydro-2H- [1,2'bipyridinyl-4-yl)-5,6-dihydro-4H-2,3,5,10b-
20 tetraaza-benzofelazulene

N—N |
[ d—
N NH

Toluene-4-sulfonic acid (100 mg, 0.58 mmol) was added to a solution of the oxadiazole of
preparation 13 {2.45 g, 6.8 mmol) and heated to 150°C for 18 hours. The mixture was
cooled and purified by chromatography on silica gel using methanol and ammonium
25 hydroxide in dichloromethane (5:0.5:95) as eluant, followed by chromatography on silica
gel using methanol and ammonium hydroxide in ethyl acetate (10:1:90), followed by ‘



5 2H) Preparation 90:

(2-am no-5-chl or obenzyl ) net hyl {{ 5- (1- pyri di n-2-yl pi peri di n-4-yl )- 1,3, 4-
oxadi azol -2-yi]Jmethyl}amine ci CHO NN NHz N 10 The oxadi az;)il ﬁgof '
preparatio&og,go{/%J? g, 9.93 mmol) was heated at reflux with the mife of
preparatio ¥4 g 14.9 mol) and sodi um hydrogen cafGEHB0B#33g ¢
10.43 mol) in acetonitrile for 5 hours. The m xture was cool ed and wat er
(20 m) and dichloromethane (20 M) were®dded. The phases were separated
and the organi c phase was evapor at ed under reduced pressure to afford the

t tl | 1 2.0
2 e oty 854 bt Wlaraige in,dbFolaeihbite (7 RIBE kS i 1y ghveppfer
3 79 (s, 2Hiturktid®with §ﬂ1§ ﬁa:etaﬂd) theitBofn (S%ani 7701k ada Biovin &6iid(m ~ 11-1),

669671(%‘:11 12%2 m 11-1), 7.05 (m1H, 7.47-7.51 (m 11-1),
8.19-8.20 ( 6 VO 20041074291 PCTI M20041000432 - 91

Prepar at i on g NMR (400MHz, CDCl): 8 1.80-2.40 (m, 4H), 2.95 2H 3 1H), 3.7
8- Chl oro-5-neth I-( 1-(3 24 5, 63%etrah d4ro(m '-P (m ) |2(r)](||'n H %(S 2H),

di hydro_ﬁl—l—@@ 36)3&@(1&%6&72(@]&-32@6%@ Hi)bé |(§th7wq\(rls\4m|81z(¢o a
suspensi on q

8- Chl or o- 5- met)hyl 1-(3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyridinyl-4-yl)-5,6-

di hydr o- 4H-2 3,5, 10b-t etraaza- benzo[ e] azul ene (25.3 g, 64 nmol) in nethanol

(250 nl) de e S i 2

Sol ut i o was HRaRlocs SR bR s RieRie e 2 Ve e Sy
tenperature and stirred for 162J305i18b-tetrbaga-Bedtolsiazulese cool ed in iced water
for 1 hour before filtering under vacuumto af ord a 10 white granul ar solid
whi ch, after being dried at 50 C under vacu@m 16 hours, afforded thegg
title conpound (41.3 g). 'H NWR (400 &L62182(m 2H) , ¢
2.04-2.20 (m 1 H), 2.31-2.43 (m 1 , 2798 N(s, , 3.08-3.23 (m 1H),
3.30-3.43 (m 1H), 3.44-3.54 (m fH) ,h n3.84-4. 2H), 4.02-

L
10 =

Fornialdehyde (37% wiv aqueous, 1 mi, 81 mmol) was added to a solution of the amine of

example 1 {100 mg, 0.28 mmol) in dichloromethane (20ml). The mixture was stirred at
room temperature for 0.25 hours before sodium triacetoxyborohydride (500mg, 2.4 mmol)
was added. The reaction mixiure was stirred for a further 0.256 hours. The
15 dichloromethane was removed under reduced pressure. The residue was partitioned
between 2N aqueous sodium hydroxide solution (50mi) and ethyl acetate (50ml). The
organic layer was washed with saturated brine and dried over magnesium sulphate before
filtering and evaporating the filtrate under reduced pressure to give the titie compound ai
a pale yeliow foam (75 mg)
20 APCIMS m/z 361 [MH]", 384 [MNa]”
'H NMR (400MHz, CDCly): & 2.08 (m, 4H), 2.52 (s, 3H), 3.00 (m, 2H), 3.21 (m, 2H), 3.40
(s, 2H), 3.70 (s, 2H), 4.36 (m, 2H), 6.60 (m, 1H), 6.68 (d, 1H), 7.40 (d, 1H), 7.50 {m, 4H),
8.18 (d, 1H)



15 4.13 (m 1 H), 4.13-4.27 (m 1 H, 4.27-4.40 (m 1 H), 6.81-6.90 (m 1
H, 7.17-7.19 (d, 1 H, 7.40-7.54 (m 6H), 7.62-7.73 (m 5H), 7.73-7.82 (m
31-1), 7.82-7.94 (m 1H); (Found C, 55.6; H 5.0; N, 11.8% -&IEH3IHE N606S2
requi res GYO3@4p7421 5 0; N, 11.8% . Exanple 1: 1-(3, 4, 5PCTABRO0AKRYEED- 2H-
[1,2"]bi py(dinyl-4-yl)-5,6-di hydro-4H2, 3,5, 10b- 20 tet raaza- benzo[ e] azul ene
N, N N NH OL1 1X~ Tol uene-4-sulfonic aci dg3z100 ng, 0.58 mvl) was added to a
solution of the oxadiazole of preparation 13 (2.45 g, 6.8 mmvl) and heated
to 150C for 18 hours. The m xture was cooled and purified by chromatography
on silica gExampled hﬁt—t&%ls-‘émtmmdrmammmﬁpwmmwem 6He2, 84, thbotetrbane
(5:0.5:95) as eluant, foll owed A silica gel using

met hanol and amoni um hydr oxi deg%?FOE%]ﬁ ggﬁ(ﬁ%arto% 1:90), followed by 3
OCT 2006 WD 2004/074291 PCT/1B2004/ 000432NfN92 met hanol and anmoni um

hydr oxi de i n dichl oromethane (7:1:93) as elua}ﬁ——\ afv after trituration
with ethyl acetate, the title conpo NTg) ag brown solid. APCI M5
mz 347 [MH + ' H NVR (400MHz, CDCI3): 5(1.8032.40/ (m 2.95 (m 2H),

3.20 (m 1H), 3.73 (s, 2H), N (m 2H) 6.57 (m 1H),
6.68 (d, 1H), 7.37 (d, 1H), 7.0 1H) Exanple 2:
Met hyl -1-(3, 4,5, 6-tetrahydros [1 2] bi py

t di nyl -4-yl)-5, 6-di hydro-4H

5,1 (b-tetraaza- benzo[e azulene .N NN- 1,. N N 10 Formal dehyde (37%

aqueoudcelyl ghiorige 231619) Bv?&smaw)e‘a% gddeds i an igsncasied sRivtinn ﬂfeth@famle& &l e
100 g, farBid™Pldod errﬁl% hﬁ‘\”%lmaﬂ'néthamesm g o LAt/ @gnat

roomtenperature for 0.2 hours bef re sodi umtrlace oxy oro rirde ( ny,

2.4 mol ) temperabidedfor hdoresact Then dightarametheas was raveporated @fif und&rerectﬂlc%

hour S The pressure and the residue purified by chromatography on silica gel using methano!l and

5-

2, 3,
w v
1 (

ammonium hydroxide in dichloromethane (5:0.5:95) as eluant to give the title compound
as a brown foam (102 mg).

10 APCIMS m/z 389 [MH]", 412 [MNa]”
'H NMR (400MHz, CDCls): 5 1.50 - 2.28 (m, 7H, rotamers), 3.01 (brs, 2H), 3.10 (m,1H),
4.00 — 5.00 {m, 6H, rotamers), 6.61 (m, 1H), 6.68 {m, 1H), 7.50 (m, 3H), 7.61 (m, 2H),
8.18 (m, 1H)

15 Exampie 4: 8-Chloro-1-(3,4,5,6-tetrahydro-2H-{1,2'Tbipyridinyl-4-yi}-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzolejazulene

cl

Toluene-4-sulfonic acid (100 mg, 0.58 mmol)} was added to a solution of the oxadiazole of

preparation 14 (4.65 g, 12 mmol) and heated to 140°C for 18 hours. The mixiure was
20 cooled and purified by chromatography on silica gel using methanol and ammonium

hydroxide in dichloromethane (5:0.5:95) as eluant to give the title compound (2.0 g} as an

off-white solid.

APCI MS m/z 381 [MHY’, 403 [MNaj"

"H NMR (400MMz, CDClg): § 1.80-2.20 (m, 4H), 2.95 (m, 2H), 3.14 (m, 1H), 3.68 (s, 2H),
25 3.92 (s, 2H), 4.36 (m, 2H), 6.60 (m, 1H)}, 6.67 (d, 1H), 7.35 (d, 1H), 7.50 (m, 3H), 8.17 (d,

1H)



15 di chl oronet hane was renoved under reduced pressure. The residue was
partitioned between 2N aqueous sodi um hydroxi de solution (5 nﬂ.@ @ﬁﬂ et hyl
acetate (50m ). The organic |layer was washed wi th saturated *bFf nd dried
over magnesiwsieophate before filtering and evaporati ngfeodddobizat € under
reduced pressure to give the title corrpound a .. a pale yellow foam (75 ng)
20 APCI M5 miz 361 [MH +, 384 [MNa]+ 'H jMR (400MHz, CDC13): 5 2.08 (m 4H),
2.52 (s, 3H, 3.00 (m 2H), 3.21 (m 2H), 3.40 (s, 2H), 3.70 (s, 2H), 4.36
(m 2H), 6.60 (m 1H), 6.68 (d, 1H), 7.40 (d, 1H), 7.50 (m 4H), 8.18 (d,
1H - 3 OCﬁoLRﬂ%: 6080846 98414 930 BG;T 8¢R

1-[1-(3,4,5 Tetrahydro 2H-[1 2' b@ﬁ?%‘?%ﬂg? ¢ 20'3 %feggn%g gz.%)l'bstgtlplaaza
benzo[ e] azel-as. yl]-ethanone N N NI NO N N Acetyl chloride (22 ny,
0.29 Mol ) was added to an ice cooled solution of the amine of 5 exanple 1
(100 ng, 0.29 mmol) in dichloronmethane (50m) and stirred at room

t enper at ur e ExampleriBsChimieel-(3.¢.5 Gletiabydrarai -k Thimaidinyhé o i-06-dihyddesH-

reducedg pressure and the re d ography on silica gel
usi ng rrgt hanol and amoni um sjﬁélﬁr Oxﬂé{r.faéfa 8%&%%%@%% (5:0.5:95) as
eluant to give the t|tIe corrpound as a br foam(102 ng). 10 APCI MS nmiz
389 [MH 4, 412 [MNa]+ 'H NVR (400MHz, CDCI 50 - 2.28 (m 7H,
rotamers), 3.01 (brs, 2H), 3.10 (m 1 - 9%0 (m 6H, rotaners),
6.61 (m 1H), 6.68 (m 1H), 7.50 (m (3H), 2H), 8.18 (m 1H) 15
Exampl e 4: '

N
8-Chloro-1-(3,4,5, 6-tetrahydro- 2R, 27 bi hyl - 4-yl ) -5, 6-di hydro-4H-
2,3,5,1 (b-tetraaza-benzo[ e] azu NON

o (

Trifluoroacetic acid (2.9 ml, 38 mmol) was added fo a tetrahydrofuran solution of the
oxadiazole of preparation 14b (10 g, 25 mmol) and heated to 65-67°C for 6 hours. The
reaction mixture was cooled and adjusted to pH 7 with sodium hydroxide (5M) before
10 vacuum distillation to ethyl acetate.
The reaction mixture was then adjusted to pH 10 with further sodium hydroxide (5M)
followed by cooling to 10°C for 1 hour. The product was isolated by filtration and then
reslurried in water before re-filtering. The product, a white solid, was dried under vacuum
{1.75 9).
15  APCIMS m/z 381 [MH]', 403 [MNa]
'H NMR (400MHz, CDCls): § 1.80-2.20 (m, 4H), 2.95 (m, 2H), 3.14 (m, 1H), 3.68 (s, 2H),
- 3.92 (s, 2H), 4.36 (m, 2H), 6.60 (m, 1H), 6.67 (d, 1H), 7.35 (d, 1H), 7.50 (m, 3H), 8.17 (d,
1H) |
Found; C, 59.90; H, 5.48; N, 20.50; CxH2NsCl 0.33CH,Cl, requires; C, 52.72; H, 5.34; N,
20 20.55%.



~ Cl Toluene-4-sulfonic acid (100 ng, 0.58 mmol) was added to a sol ution of
t he oxadi azole of preparation 14 (4.65 g, 12 mmol) and heat ed é?@ﬁ for
18 hours. The m xture was 20 cooled and purified by chromat ograpFﬁ

silica gelwogind@74met hanol and amoni um hydr oxi de i n di chlpaTaBRO0HOEL32
(5:0.5:95) as eluant to give the title conmpound (2,0 g) as an off-white
solid. APCl M5 mlz 381 [MH', 403 [ MNa]' .g&dd NVR (400MHz, CDCI3): 8 1.80-2.20
(m 4H, 2.95 (m 2H), 3.14 (m 1H), 3.68 (s, 2H, 25 3.92 (s, 2H), 4.36
(m 2H), 6.60 (m 1H), 6.67 (d, 1H), 7.35 (d, 1H), 7.50 (m 3H), 8.17 (d,
11-1) - 3 CEXampints5: SAOhRDOELDEHRRL-(PLE/6 Bﬂﬁﬁfdrﬂ@@ﬂﬁ&w@fﬁdmm@n—%@ﬁ?m&o

? 0. g 53;)8 E!:I amZ)P e52 b CZGHEIJ{ [36 C%q Dg%gr_e'aaza%enzo elaziiene %‘lhydrocmonde 34, N

8-Chloro-1-(3,4,5,6-tetrahydro-2H[ 1, 2] bi pyrwdi nyl -4-yl)-5, 6-di hydro-4H 5
2,3,5,1 (b-tetraaza-benzo[ ej azul ene NON ) Nt ~C Trifluoroacetic
acid (2.9 m, 38 nmol) was added to a tetr an solution of the

oxadi azol e of preparation 14b (10 g, | Y\ and Jheated to 65-67C for 6
hours. The reaction m xture was cool ed and adrusted to pH 7 with sodi um
hydr oxi de (5M before 10 vacuum gl s| o) ethyl acetate. The reaction

m xture was then adjusted to pH S _
foll owed by cooling to 10C for 1\ hoyr. The prodyct was isol ated by
filtration and then reslurried rm“water before~re- filtering The product, a

white sol [ cuy (7 15 A .381 403

Py S H RIS e RRaL phagLETh ', 33 Pon v EcilegB Aol or 4 mine

1H), 3. 63 ( sf ex@irhple 43200 g, 0. R}-l)nmc#) mﬁdlémroﬁ'ld)harﬁ (Sﬁxl)( rfThelniﬂureGNﬁst(rcbd at

H. 7 35 ( dn‘oom Qﬂperature 1(orrn0 2¥_Rdurs betz)ré sodluml_%acetoxyborohydnde (500mg, 2.4 mmol)
was added, and the reaction mixture was stirred for a further 18 hours. The reaction

mixture was partitioned between 2N aqueous sodium hydroxide solution (10ml) and
dichloromethane (10ml). The organic layer was evaporated under reduced pressure and

10 purified by chromatography on silica gel using methanol in dichloromethane (5:95) as
eluant. The residue was dissolved in dichloromethane {(2ml) and hydrochiloric acid (1M in
diethyl ether, 2ml) was added. The solvent was evaporated under reduced pressure to
give the title compound as a brown foam (96 mg).

APCI MS m/z 395 [MH]", 417 [MNa]’

15  'H NMR (400MHz, CD,0OD): 8 2.00 (m, 2H), 2.27 (m, 1H), 2.58 (m, 1H), 3.11 (s, 3H), 3.36
(m, 1H), 3.62 (m, 2H), 4.21 {m, 4H), 4.40 (m, 1H), 4.55 (m, 1H), 7.00 (1, 1H), 7.44 (d, 1H),
7.88 (m, 2H), 7.92 (m, 2H}, 8.06 (t, 1H)

Found; C, 44.30; H, 5.52; N, 14.65; CxHxNsCl 0.33CH,Cl,. 3HCI 2.5H.0 requires; C,
44.37; H, 5.53; N, 14.53%.
20
Example 5b: 8-Chloro-5-methyi-1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-y1)-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzolelazulena

/N
N
R
N
N
(O
7 Cl

To a solution of the thioamide of preparation 84 (80 mg, 0.35 mmol) in butan-1-0i was
25 added the hydrazide of preparation 1 (78 mg, 0.35 mmol) and the mixiure was heated to
100°C for 20 hours. The reaction mixture was evaporated under reduced pressure and



Found; C, 59.90; H, 5.48; N, 20.50; C20H21N6d 0.33CH2Cl12 requires; C,
59.72; H, 5.34; N, 20 20.55% - 3 OCT 2006 WD 2004/074291
PCT/ 1 B2004/ 000432 -95 Exanpl e 5:

8- Chl or o- 5-met hyl -1 - (3, 4, 5, 6- t et r ahydr 0- 2H- [ 1, 2] bi pyri di nyl - 4yl §CLIS08 di hydr
0- 4H 2, 3y @?@if@} f aaza- benzo[ e] azul ene trihydrochlori dg Cg}ﬁszdﬂmﬁnm

NFor mal dehyde wv aqueous, 0.1 nl, 1.2 mmpl) was added to a sofutlon of
the amine 5 of exanple 4 (200 ng, O. 53 Dl ) in dichloronethane (5nl). The
m xture was stirred at roomtenperature tor 0.25 hours before sodi um

triacetoxyborohydride (500ng, 2.4 nml) was added, and the reaction mxture

was stirredhé pdsiduel Wad B@f’if elisb(}}"@éiﬁﬁm c-ﬁli’&nétﬁéfarphg dn é?“cété(fi ‘?Jgi?@scflﬁ?r%rto

bet ween 2N aqueous_sodi um hydr oxi de sol uti on or onet hane”
(10nmt). Th é“%h@%ﬂh e 35‘&3?@%9\%@ (8036 aaSteU@mdtﬂ aﬁf@'ddb@dlﬂpr@sm@daasda twown
purified by, graphy on silica gel using nethanol in dichloronethane
(5:95) as uant he residue was di ssolved in dichloronethane (2nl) and
hydr ochl ori I:I TANIRA(400MHzN CDfllgt 5 2l00kirett), 2d5) (snals), e d, 21Rhes.48(menH) Wa36

£ oam ( o6 IR0 3 SRR 2RI g o A &kﬁﬁ%& hﬁoﬁﬁ‘%‘tﬂo@iﬂ%@’%
326(2)0(57{11 22?"5203 21”) gmg (§HH) 2.58 (m 1|‘|) 2 éé (rsri 1H)HS 37380 E{n i H)’
7.44 (d, %Cmé%%%ﬁ%i-oﬁ:'%ééﬁ%m 2H), 8.06 (t, IH Found; C 44.30; H,
5.52; N, 14.65; C21H23N6C 0.33CH2CI2. 3HOI. 2.5H20 requires; C, 44.37; H
5.53: N, 14.53% 20 Exa

5 Ch or b- 5. o EAMIIe e BrCHIoE0 Beme iy i1(b4 5-orabygTeidby 4, 21bhuidiny ) 5.6-
di hydroqgh2, 3,5, 1 Qinjdeblappz 3ot Riabazbbifelatlidle tindbkniofa@N- N 1 / (

N
Ty~

N

\/ cl

Acetic acid (3 ml, 52 mmol) was added to a solution of the amine of example 4b (10 g, 26
mmol) in dichloromethane (100 ml) followed by formaldehyde (37% w/v aqueous, 3.2 mi,
39 mmol). In a separate vessel sodium triacetoxyborohydride (6.7 g, 31 mmol) was
15 slurried in dichloromethane and cooled to <10°C. The imine solution was then added
dropwise to the cold slurry over 15 minutes. The reaction mixture was stirred at room
temperature for 0.5 hours, after which time the reaction mixture was partitioned between
2N aqueous sodium hydroxide solution and dichloromethane. The organic phase was
then washed three times with a 50% aqueous solution of sodium metabisulfite, followed
20 by a final water wash. The dichloromethane solution was distilled to half volume before
adding EtOAc and further distilled to remove the remaining dichloromethane. EtOH was
added and the reaction mixture heated for a further 0.5 hours, before cooling to 10°C and
isolating the product as a white solid. The solid was dried under vacuum at 50°C for 16
hours to afford the title compound (7.48 g). '
25 APC! MS m/z 395 [MH]", 417 [MNa]"
"H NMR (400MHz, CD;OD): & 2.00 (m, 2H), 2.27 (m, 1H), 2.58 (m, 1H), 3.11 (s, 3H), 3.36
(m, 1H), 3.62 (m, 2H), 4.21 (m, 4H), 4.40 (m, 1H), 4.55 (m, 1H), 7.00 (, 1H), 7.44 (d, 1H),
7.88 (m, 2H), 7.92 (m, 2H), 8.06 (i, 1H)
Found; C, 44.30; H, 5.52; N, 14.65; CxHx:NsCl 0.33CH.Cl,. 3HCL 2.5H:0 requires; G,
30 44.37; H, 5.53; N, 14.53%. |



a To a solution of the thioam de of preparation 84 (80 ng, 0.35 mmol) in
butan-1-ol was 25 added the hydrazide of preparation 1 (78 ng, 0.35 mmol)
and the m xture was heated to 100C for 20 hours. The reactionjri{xygpe was
evapor at edygngiaro7y®duced pressure and - 3 OCT 2006 WO 20@4/187¢bdDdo432

PCTI 1 B2004/ 000432 -96 the residue was purified by colum chromatography on
silica gel using dichloronethane: Mt hang% 0. 880 ammoni a (90:10:1) as
eluant, to afford the title conpound as a”brown foam (90 ngy). 'H NMR
(400MHz, CDCI3): 5 2.00 (m 4H), 2.45 (s, 3H), 3.96 (t, 2H), 3.15 (m 1H)

3.36 5(m 1

H. 7.32 (d, i p%ﬁiaeé?br@% %—‘1%"' stz 58 %gﬁhyﬁﬁgj{?hﬁﬁmmﬁﬁgﬁ 48 1
395 [MH z, 417 [ Mha] dlhEi(aﬂbl-Ié,Sﬁs‘iOb-tetraaza benzofe]azulene trihydrochloride

8-Chl oro-5-nethyl -1-(3, 4,5, 6-tetrahydro- 2H-'[il 2' ]b yridinyl-4-yl)-5,6- 10
di hydro-4H 2, 3, 5, 10b- tetraaza benzo[ e] azwe ydrochloride -N NN N~
N~ C Acetlc acid (3 m, 52 mol) was ad ed to <§{ut|on of the am ne of
e (100 m) followed by

- In a separate vessel
s 15 slurried in

exanple 4b (10 g, 26 rrm)l) i n dichl
f ormal dehyde (37% w v aqueous, 3.2
sodium tri acet oxyborohydride (6.7 g,N
di chi oronet hane and cooled to The im ol ution was then added
dropwi se to the cold slurry ovér m nut es. TKhe reaction m xture was
stirred at room tenperature fo .5 hours, af@ler which tine the reaction

m xt ure was rt d 2N ous sodi hydr.o e sol ut and
0 ahi or omarAGane td LR B il wed Bade 03 St e e ThS B of Srbdpis (800, 7o,
aqueous 5ol 53 ehmel) :@e@hmm@thabeﬁ hi the ihlrewRs stfrddyatarobimimpapdiare fash.
The di chi oronet hane, solution was distilled to _half volume before. addi ngf-l

Et OAc’ and 2P MBHrshelere ok digcetayykorhydriden@PBma g2 i Moy Wik 2RdRT ang:t

was added @B&ldﬂﬁﬂﬂ@@ﬁéﬁrﬁa fBrXé ‘fur%éi‘eﬁi Adursor Tﬁefi‘éééﬂ%ﬁr midereWHS %)ertﬁi%h@ﬂe
cooling to 10C and i sol ath;[?urm@yd product as a white solid. The solid wa

dri ed underbefweenaNadusods $ m@ﬁ§0!®oaﬂ1@"ﬂlalaﬂﬁélmlqmr@ewéﬁ@&mfd)(The,s

9). organic layer was evaporated under reduced pressure and purified by chromatography on

10  silica gel using methanol in dichloromethane (5:95) as eluant. The residue was dissolved
in dichloromethane (2ml) and hydrochloric acid (1M in diethyl ether, 2ml) was added. The
solvent was evaporated under reduced pressure to give the title compound as a brown
foam (161 mg).
APCI MS m/z 423 [MH]", 445 [MNa]

15 'H NMR (400MHz, CD,OD): & 1.57 (m, 6H), 2.00 (m, 2H), 2.24 (m, 1H), 2.58 (m, 1H),
3.38 (m, 1H), 3.58 (m, 1H), 3.70 (m, 1H), 3.86 (m, 1H), 4.23 {m, 3H), 4.40 (m, 1H), 4.62
(m, 1H), 5.00 {m, 1H), 7.00 (m, 1H), 7.43 (m, 1H), 7.80-8.06 (m, 5H)
Found; C, 46.51; H, 5.98; N, 13.96; C.sHszNgC! 0.28CH,Cl,. 3HCIL. 2.5H,0 requires; C,
46.51; H, 5.96; N, 13.98%.

20



25 APCI MS miz 395 [MH z, 417 [MNa]  'H NVR (400MHz, CD3OD): 6 2.00 (m
2H), 2.27 (m 1H), 2.58 (m 1H), 3.11 Is, 3H), 3.36 (m 1 H), 3.62 (m 2H),
4.21 (m 41-1), 4.40 (m 1 H, 4.55 (m 1 H, 7.00 (t, 1 H, 7 4g §f
7.88 (m , (m 2H), 8.06 (t, 1 H Found; C 443 éw

14. 65, o Nt T 2o 2 a2 o requires: Dyt %@%“ 5. 53;
N, 14.53% - 3 OCT 2006 WD 2004/ 074291 PCT/ | B2004/ 000432 -97- Exanple 6:
8- Chl oro-5-i sopropyl -1-(3,4,5, 6-tetrahydr6-2H (1, 2' ] bipyridinyl-4-yl)-5,6
di hydro-4H 2, 3,5, 10b-t et raaza- benzo[ e] azul ene tri hydrochloride NN-J N N

~N C Ace d 3 | of
O e ESRTio BB, 4Bl A 2 BRI NS GhehBo A aRct
stirred at room tenperaﬂ)bﬁ é—thdmi}leSZ B6110b-tbisdianachenzdjejamulene

triacet oxyborohydride (500ng, 2.4 nmol) wag added, and the reaction mxture

stirred for a further 18 hours. The reacyi oy m xt ur s partitioned
bet ween 2N aqueous sodi um hydr oxi de I i ( DOm di chi or onet hane
(10nl). The organic |ayer was eva or af ed nder ﬂ pressure and
purified by chromatography o i ge g nethanol in

di chl or onet hane (5:95) as el arTf The res el was dissolved in

di chi oronet hane (2ml) and hydr loric a 1 Min diethyl ether, 2ml) was

added. The solvent was evaporated under reduced pressure to give the title
conpound as a brown foam (161 ng). APCl M®Iml z423 [VH ', 445 [MNa]' 15 'H

NIVR(400 2 2 .24 . 1H, . 2.58
3. 35 TelErYaTBypyran-kioRe (68, bras iy kg Habied Jo gz spiflion iné grgnd
EI)H) 4.8 Examplddt,(18067g, 0.8% i), inHdifHloromettiank) (5mif). Othe( mixtdreHvas &tikdd @ 1
, 7.80-8.06 06; . 7N6
0. 28CH2C1 2 .’0%‘14%?”}”99#%%280’ ‘gaﬁ %PB"éab‘%"’e S&’é“@lg %eyﬁ%Ohﬂf'd%.ggéﬁ}@' gé mm§[§OCT
2006 was added, and the reaction mixture was sfired for a further 18 hours. Further
tetrahydro-pyran-4-one (68 mg, 0.68 mmol) and sodium triacetoxyborohydride (217mg,
1.0 mmol) were added and the reaction mixture was heated to 40°C for 24 hours. The
10 reaction mixture was partitioned between 2N aquecus sodium carbonate solution (10mi)

and ethyl acetate (50ml). The organic layer was washed three times with 2N aqueous

sodium carbonate solution {10ml), once with saturated aqueous brine, and then dried over

magnesium sulphate before filtering and evaporating the filtrate under reduced pressure.

The residue was purified by chromatography on silica gel using a gradient of ethyl acetate
15 in pentane (0% to 30%) as efuant, followed by chromatography on silica gel using a

gradient of methanol in dichloromethane (0% to 5%) as eluant, to afford the title

compound as a brown foam (80 mg).

APCl MS m/z 465 [MH]", 487 [MNa}”

'Y NMR (400MHz, CDCls): & 1.57-175 (m, 4H), 1.75-2.20 (m, 6H), 2.72 (m, 1H), 2.98 {t,
20 2H), 3.16 (m, 1H), 3.39 {t, 2H), 3.40-3.60 (m, 2H), 3.60-4.10 {m, 2H), 4.02 (d, 2H), 4.34

(d, 2H), 6.61 (dd, 1H), 6.69 (d, 1H), 7.33 (d, 1H), 7.45-7.59 (m, 3H), B.17 (d, 1H).



WO 2004/ 074291 PCT/ 1B2004/ 000432 s8 Exanple 7:
8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1, 2'] bi pyridi nyl-4-yl)-5-(tetrahydro-pyra
n-4- yl)-5,6-di hydro-4H 2, 3,5, 10b-t et raaza- benzo[ e] azul ene -N (I @g N J/

N C  Tet Mded®H7429F an- 4-one (68 ng, 0.68 mml) was addedCTEB04 3 on of
the amne of 5 exanple 4 (130 ng, 0.34 mmol) in dichloronethane (5m). The
m xture was stirred at roomtenperature fgg 0.25 hours before sodi um
triacet oxyborohydride (217ng, 1.0 nmmol5 was added, and the reaction m xture
was stirred for a further 18 hours. Further tetrahydro-pyran-4-one (68 ny,
0. 68 mmol ) &xamgpdel Bum[8-1Ohiarettel@yhd.bdbiyahyidie 21, 2ibipyriding-4aytp4ii 66 6,5 tlibed

and the reaction m xtur heat to 4 for 24 he 10 reaction

m xture was partiti Oneéggéga%e%gng%?%%g-%g]-g%n 5@9’86%?5{088% ution (10nl)
and ethyl acetate (50nl). The Jani ¢ er vvashed three tines with 2N
aqueous sodi um car bonate sol @—éﬁ wi th saturated aqueous
brine, and then dried over nayaesi pha forefllterlng and
evaporating the filtrate under reduced pressyre. {The reS| due was purified
by chromat ography on silica gel using a g ent o acetate 15 in
pentane (0% to 30% as eluant, followed o at 0g aphy on silica gel
using a gradient of nmethanol in dichloropgettiane (0% to 5% as eluant, to
afford the title conpound as a brovvn foam (80 ng). APCI Ms m z 465 [M—I]
487 [MNa] ~ ' H NVR (400iHz, .8 1.57-175 (m 4H), 1.75-2.20 (m 6H),
2.72 (m 1 Hjcetyd Cb@“éﬁ (0. 126“,2117‘ mrzeo‘i@ve@naddfﬁl)to an 19 quoledpsglution, ojthg asuing rﬁf
2H), 3.69- Aex&%p(em (ﬂ)b rhY; 0%3%6@ in cﬁtﬁloroﬂ'te%%ne( (‘;m Yaid st@e%]at (Shn témganatlﬁe 69

(d, 1 H), Sg WO 2004/ 074291
PCT/ I-B2 omfou@ﬁj*purs oPickigrpnethgne was evaporated off under reduced pressure and the

11, o Tk S o PGB e by i 00
(5:95) as eluant. The residue was dissolved in dichloromethane (2ml) and hydrochloric
acid (1M in diethyl ether, 2ml} was added, and the solvents evaporated under reduced

10  pressure to give the title compound as a brown foam {110 mg).
ESI MS m/z 423 [M+H]"
'H NMR (400MHz, CD30D): 8 1.95-2.40 (m, 7H, rotamers), 3.40-3.55 (m, 2H), 3.80 (m,
1H), 4.20-4.90 (m, 4H, rotamers), 4.82 (s, 2H), 7.02 (1, 1H), 7.46 (d, 1H), 7.80 (m, 1H),
7.91 (t, 1H), 7.95-8.00 (m, 2H), 8.07 (t, 1H)

15 Found C, 45.94%, H, 5.77%, N, 14.35%; CzH3CINO.2HCL0.40CH,Cl,.3.07H,0 requires
C, 45.98%, H, 5.50%, 14.36%

Example 9: [8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2Tbipyridinyl-4-yl)-4H,6H-2,3,5,10b-
tetraaza-benzolelazulen-5-ylj-cyclopropyl-methanone dihydrochloride

— N
N O
20 ol

The title compound was'prepared from Cyclopropanecarbonyl chloride and the amine of

example 4, in 50% vyield, using the procedure described in example 8.

ESI MS my/z 449 [M+H]"

'H NMR (400MHz, CDL0OD): 5 0.83-1.00 (m, 4H), 1.80-2.50 (m, 4H, rotamers), 3.40-3.60
25 (m, 2H), 3.89 (bt, 1H), 4.20-5.0 (m, 3H, rotamers), 4.86 (s, 2H), 7.04 (t, 1H), 7.26 (d, 1H),

7.82 (bd, 1H), 7.90-8.00 {m, 3H), 8.08 (t, TH)



N\ Il N NYOt P--/ Acetyl chloride (0.1 m, 1.4 nmol) was added to an
ice cooled solution of the amne of 5 exanple 4 (200 ng, O. 33%&1@@

di chl oronet hane (5ml) and stirred at roomtenperature for 2 ou

Di chloro Eﬁ evaporated off under reduced pressur g .]a,?g H}@n $esi due
purified by ‘chrondtography on silica gel using nethanol 1n rorret hane
(5:95) as eluant. The residue was dissolygd in dichloronethane (2nl) and
hydrochloric acid (IMin diethyl ether, 2m) was added, and the solvents
evapor at ed under reduced 10 pressure to give the title conpound as a brown
f oam (110 mhmp%hoi\/s[mmd(mﬂlﬁ,e-teﬂé 2149 @Eﬁﬁlpyr@?mlyl)-a-l%{-ﬂﬁ325ﬂ§b(m
7H, rotaners), 3,40-3. rp

rotamers), 4.82 tegraaéz@enzp %JQZ%'?“'E’]M[])Z 2‘?“@%‘“?%”‘39?4) 1-onegtjhy cqun[)de 7.91 (t,
1H), 7.95-8.00 (m 2H), 8.07 N 1H) Fourgl C, 45.94% H, 5.77% N,

14. 35% CZZH23Cl N6O. 2HCI . 0. 4Q4H2 N3. 0 /reguires C, 45.98% H, 5.50%
14. 36% Exanpl e 9:
[ 8-Chloro-1-(3, 4,5, 6- tetrahydro 2H[1,2' ] bi yr|d| nyl - 4-yl)-4H, 6H 2, 3, 5, 10b-

; hydrochloride alN =~ N
1Nt O 20 Cl The title corrpound was prepa cl opr opanecar bonyl
chloride and the am ne of exanple 4, in 5% yi ing the procedure
described in exanple 8. ESI M5 miz 449 [MH"' 'H NVR (400MHz, CD30D): S
0.83-1.00 (m 4H), 1.80-2.50 (m 4H, rotaners), 3.40-3.60 25 (m 2H), 3.89
(bt 1 H), Thelile zompeund B4as preparad fom 2,4?:Iaime(tbyl- pRepionyt onlbride antd th amin@ef (d,

2 00 4 07 &g%xé@@;al E%% %d@i‘gﬁ?ﬂ‘% t‘fg]@rdoég}itire de%%nééd ln]é_xbarnpte 8. 2006 VO
APCI MS m/z 465 [M+H]" (
'H NMR (400MHz, CD;OD): 8 1.40 (s, 9H), 1.80-2.60 (m, 4H, rotamers), 3.40-3.60 (m,
2H), 3.88 (bt, 1H), 4.10-5.00 (m, 4H, rotamers), 4.85 (s, 2H), 7.04 (t, 1H), 7.47 (d, 1H),
7.80-7.86 (m, 2H), 7.94 (d, 1H}, 7.99 (d, 1H), 8.08 (t, 1H)

10
Example 11: 8-Chioro-5-methanesulfonyl-1-(3,4,5,6-tetrahydro-2H-[1,2"bipyridinyl-4-yi)-
5,6-dihydro-4H-2,3,5,10b-tefraaza-benzole]azulene

cl

Methanesulfonyl chloride (0.1ml, 1.29 mmol) was added to an ice cooled solution of the

15 amine of example 4 (200 mg, 0.53 mmol) in dichioromethane (5ml) and stirred at room
temperature for 20 hours. The dichloromethane was evaporated off under reduced
pressure and the residue purified by chromatography on silica gel using methanol in
dichloromethane (5:95) as eluant, to afford the title compound as a brown foam (71 mg).
APCI MS m/z 459 [M+H]", 481 [M+Na]"

20 Found C, 52.98%, H, 5.05%, N, 17.20%; CxHCINeC23.0.25CH,Cl, requires C, 53.15%,
H, 4.93%, 17.50%



Exanpl e 10: ,
1-[8-Chloro-1-(3,4,5,6-tetrahydro-2H[1, 2' ] bi pyridinyl -4-yi)3 4k 2,3,5,10b
- tetraaza-benzo[ e] azul en-5-yl]-2, 2-di net hyl - propan- 1- one di hydrochl oride N
0 C The wiaioeseapgound was prepared from 2, 2- Di net hyl - ppopigroyd/ecaddzor i de
and the amne of 5 exanple 4, in 54% yield, using the procedure descri bed
in exanple 8. APCI M5 nmfz465 [MtH + 'H NI\/%{_4OOM—|Z CD30D): 8 1.40 (s, 9H,
1.80-2.60 (m 4H, rotamers), 3.40-3.60 (m 2H), 3.88 (bt, 1H), 4.10-5.00
(m 4H, rotaners), 4.85 (s, 2H), 7.04 (t, 1H), 7.47 (d, 1H, 7.80-7.86 (m
2H), 7.94 (d, ExdhpleR3-Chlorol1-i)- -$3i-pipeddin-40/

8- Chl or o- 5- net hanegul fonyl - 1- (3{Zp¥>ﬁn@§1e%lrya%édro- &)Egamﬂ?%r%&ﬁ%?r?ym% yl)-
5, 6- di hydr o- 4H 2, 3, 5, 10b- t et r aaz a-{®iErazsearaolelazy l@nesu N NO NHS O C

Met hanesul f onyl chiori de (0.1 M, 1.29 nmol &/was added to an ice cool ed
solution of the 15 am ne of exarrple 4 (200 \ng, ~93 Mol ) in

di chl oronet hane (5nl) and stirred at room
di chl oronet hane was evaporated off un : gr essure and the residue
purified by chromatography on silica gel [ Fet’hanol in  dichl oronet hane
(5:95) as eluant, to affordthetlm e M !
APCI MsS niz 459 [|\/H—|]+ 481 [ M+ 0 Found G~{82.98% H, 5.05% N, 17.20%
C21H23CI N6O2S. 0. 25CH2C12 require C/i\SS. 15% H\14.93% 17.50% - 3 OCT 2006
WD 2004/ 074291 PCT/ | B2004/ 000432 1- Exanpl e 19

8- Cnl oro-| - (T%M%Mr-won.c%cvd (@h@e@@y Rinfny ks d@editdy $oRidhtof tits xddMole of

tetraaza- benzo[ e] azul ene
preparation 15 (2.34 g, 5.9 mmol) and heated to 140°C for 18 hours. The mixture was

a browmn foam (71 np).

cooled and purified by chromatography on silica get using methancl and ammonium
hydroxide in dichloromethane (5:0.5:95) as eluant to afford the tille compound (1.12 g) as
an off-white solid.

ES! MS m/z 382 [M+H]”

10 'H NMR (400MHz, CDCls): & 1.60-2.20 (m, 4H), 2.95 (bt, 2H), 3.10 (m, 1H), 3.63 (s, 2H),
3.70-4.00 (m, 2H), 4.75 {d, 2H), 6.43 ({t, 1H), 7.26 (d, 1H), 7.40-7.52 (m, 2H), 8.22 (d, 2H)
Found C, 57.24%, H, 5.31%, N, 24.10%; C1gH2CIN-.0.25CH,Cl, requires C, 57.36%, H,
5.13%, 24.32%

15 Example 13: 8-Chloro-5-methyl-1-(1-pyrimidin-2-yl-piperidin-4-y1)-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzolelazuiene

C\%D—Ug

cl

Formaldehyde {37% w/v aqueous, 0.1 ml, 1.2 mmol) was added to a solution of the amine

‘of example 12 (100 mg, 0.26 mmol) in dichloromethane (5mi). The mixture was stirred at
20 room temperature for 0.25 hours before sodium triacetoxyborohydride {111mg, 0.53

mmol)} was added, and the reaction mixture was stirred for a further 18 hours. The

mixture was partitioned beiween 2N aqueous sodium hydroxide solution (10ml) and

dichioromethane (10mi). -The organic layer was evaporated under reduced pressure and

purified by chromatography on silica get using methanol in dichloromethane (5:95) as
25 eluant to afford the title compound as a brown foam (66 mg).

ESI MS m/z:382 [M+Na]



N',N N NH cc Toluene-4-sulfonic acid (5 ng, 0.03 mvl) was added to a

solution of the oxadiazole of 5 preparation 15 (2.34 g, 5. 9.3171}@11

heated to 140C for 18 hours. The m xture was cooled and purified P)y

chromat og‘&,?]% ilica gel using nethanol and ammoni unpcHysoeddodss2 N

di chl or onet’han ‘?'?%ﬁo 5:95) as eluant to afford the title corrpound (1.12 g)

as an off-white solid. ESI M5 nfz 382 MEH] 10 'H NWR (400MHz, CDC13): 8

1.60-2.20 (m 4H), 2.95 (bt, 2H), 3.10 (m 1H), 3.63 (s, 2H), 3.70-4.00 (m

2H) 4.75 (d, 2H), 6.43 (t, 1H), 7.26 (d, 1H), 7.40-7.52 (m 2H), 8.22 (d,
Found" Zaian cheRl 5% 50N oR: r Lfyes

C 57.36% @ng(BfV 24. 32@ ?é@gﬁéﬂ?}% f&g'@l’sﬂ)l\ﬁ_g@@é%%ﬁo (6L4H),

8- Chl or o- 5328tHh90 {m, 3H), By (81 2hl); 525 (s; Bl @ (AR (ds 4HY 74657 63k 2t B8.26+d, ZFB 5,1

b-tetraaz 2] I %

was added F 89@"?&5&1?3 ﬁn@?ﬁl@ Engog/é—'?gz ﬁm@@?@?&é&%ﬁb’rg‘l’ EJSP “ny

0. 26 mmol ) 5i66%liN,H#3@eet hane (5m ). The m xture was stirred at 20 room
tenperature for 0.25 hours before sodiumtriacet oxyborohydride (111 ng, 0.53
nmol ) s added, and the reaction mxture was stirred for a further 18
hours. The m'xnmme1ws-qvmr@stm@fr@ﬁy}hemvwﬁmlcﬁmmpﬁmﬂﬁnrmﬁ}l)m Birgaexdide
solution (10m ) and dichl oronethane 10n12) The organic |ayer was

evapor at ed under reduced presdgre!Ghigtra ?"%W%‘Fﬁon&t ography on silica

gel using nmethanol in dichloro Nhane - 95) N@ 25 eluant to afford the
title conpound as a brown foa iz 382 [ MPFNa] © - 3 OCT 2006
WO 2004/ 074291 PCT/ | B2004/ 000 - 1 0O0MHz, CDCI3): 3 1.50-2.20

(m 4H), 2.45 (s, 3H), 2.98 (bt, 310(t MH), 3.20-3.90 (m 3H),
4.77 (s, 2H), 6.45 (s, 1 H, 7.32 (d ) .46-N.53 (m 2H), 8.26 (d, 2<H)
Found C, 59.12% H, 5.50% N, 24.00% C2 CAHN7. 0. 15CH2CI 2 requires C,
59.23% H,

cl
The title compound was prepared from acetone and the amine of example 12, in 65%
10 vield, using the procedure described in example 13.
ESI MS m/z 382 [M+H]"
'H NMR (400MHz, CDCl3): § 1.20 (d, 6H), 1.60-2.10 {m, 4H), 2.90-3.07 (m, 3H), 3.18 (1,
1H), 3.30-4.00 (m, 4H), 4.78 (d, 2H), 6.47 (1, 1H), 7,29 (d, 1H), 7.48-7.58 (m, 2H), 8.30 (d,
2H)
15 Found C, 60.55%, H, 6.24%, N, 21.73%,; CaHzCIN;.0.22CH;CI; requires C, 60.17%, H,
6.03%, N, 22.11%.

Example 15: 8-Chloro-5-methanesulfonyl-1-(1-pyrimidin-2-yl-piperidin-4-y!)-5,6-dihydro- ’
4H-2,3,5,10b-tetraaza-benzolejazulene

C\>—C>-<J\

20 cl
The title compound was prepared from the amine of example 12, in 68% yield, using the

procedure described in example 11,

APCI MS m/z 460 [M+H]", 482 {M+Naf"

"H NMR (400MHz, CDCly): § 1.40-2.40 (m, 6H), 2.95 (s, 3H), 2.90-4.20 (m, 5H), 4.40-5.30
25 (m, 4H), 6.52 (t, 1H), 7.40 (d, 1H), 7.60-7.70 {(m, 2H), 8.32 (d, 2H)



5.66% N, 23.99%5 Exanple 14:

8- Chl or o- 5-i sopropyl - 1- (1- pyri m di n-2-yl - pi peridi n-4-yl ) -5, 6-di{ltygym- 4H
2,3,5,1 (b-tetraaza-benzo[e]azulene CN NN NL C The title conpound was
prepared Wwamoa®aR2dhe and the am ne of exanple 12, in 65%CTAB20P#/600432 usi ng

t he procedure described in exanple 13. ESI M5 mlz 382 [MrH + ' H NVR (400MHz,
CDCI3): 8 1.20 (d, 6H), 1.60-2.10 (m 4Hjg32.90-3.07 (m 3H), 3.18 (t, 1
Hy, 3.30-4.00 (m 4H), 4.78 (d, 2H), 6.47 (t, 1 H, 7,29 (d, 1 H), 7.48-7.58
(m 2H), 8.30 (d, 2H 15 Found C, 60.55% H, 6.24% N, 21.73%

C22H28CI N7. 0 EXaehid€HB: [8eQhibres- (@-pyBhidin-ZhyHdiperi@indB8Y)-4N, 68223 s%obEspamte 15:
8- Chl or o- 5- net hanesul fonyl -1 - (1-pyr.i m_di n- 2-yl -pi peridi n-4-yl)-5, 6-di hydro-
4H2,3,5,1 b-tetraaza- benf’&[‘é‘%@%‘l‘]E?\"é'ﬁl\‘?yﬂ!c%rof:&"ﬁ?%aﬁmﬁe P20 cl The title
conpound was prepared fromthe; am ne pf—exanmple 12, in 69%yvyield, using the
procedure described in exanpl & 11\ 60 [ MtH] +, 482 [ M+Na] + 1H NWR
(400MHz, CDCI3): 8 1.40-2.40 (\B=\oH) 3 2.90-4.20 (m 5H),
4.40-5.30 25 (m 4H), 6.52 (t, 1 H), .60-7.70 (m 2H), 8.32
(d, 2H) - 3 OCT 2006 WD 2004/074291 PCT/ -103 Exanpl e 16:
[8-Chloro-1- (1-pyrimdin-2-yl-piperidin- 2,3,5,10b-tetraaza-

a
The fitle compound was prepared as an off-white foam from cyclopropanecarbonyl
5 chloride and the amine of example 12, in 69% vield, using the procedure described in
example 3.
APCI MS m/z 472 [M+Na]"
'H NMR (400MHz, CDCl5): & 0.86 (m, 2H), 1.04 (m, 2H), 1.40-2.40 (m, 6H), 2.70-3.20 (m,
3H), 4.40-5.80 {m, 5H), 6.61 (t, 1H), 7.39 (d, 1H), 7.52-7.65 (m, 2H), 8.32 (d, 2H)
10
Example 17: 1-[8-Chloro-1-(1-pyrimidin-2-yl-piperidin-4-yl}-4H,6H-2,3,5, 10b-tetraaza-
benzolelazulen-5-y]-2,2-dimethyl-propan-1-one

OO~
—N N
‘ N

O

<

The title compound was prepared from 2,2-Dimethyl-propionyl chloride and the amine of
15 example 12, in 42% yield, using the procedure described in example 3.

APCI MS m/z 466 [M+H]"

'H NMR {(400MHz, CDCls): & 1.38 (s, 9H), 1.40-2.40 (m, 7H), 2.90-3.10 (m, 2H), 3.17 (m,
1H), 4.60-5.00 (m, 2H), 5.27 (s, 2H), 6.58 (t, 1H), 7.35 (d, 1H), 7.54-7.68 (m, 2H), 8.29 (d,
1H) '
20

G



benzo[ e] azul en-5-yl ] -cycl opropyl -methanone N N O C The title conpound was
prepared as an off-white foam from cycl opropanecarbonyl 5 chloride and the
am ne of exanple 12 in 69%yvyield, using the procedure descr [ﬁgfw exanpl e
3 APCI NB niz472 [M#Na] + 'H NVR (400MHz, CDCI3): 5 0.86 (M 0 1.04 (m
1. 405 2.70-3.20 (m 3H), 4.40-5.80 ( t, 1H),
N (d, fﬁi’%’}/"?}g‘? 65 (m 2H), 8.32 (d, 2H) 10 Exanp { eg3fihaoninbist !
1-[8-Chl oro-1-(1-pyri m din-2-yl -pi peridiq 4-yl)-4H, 6H-2 3,5,1 (b-tetraaza-
benzo[ e] azul en-5-yl ] -2, 2-di et hyl - pr opan- *one CONNN NNN O The title
conpound was prepared from 2, 2- D net hyl - propi onyl chI or| de and the am ne of

15 le 1Ryal .
P R S N e L e A
7H), 2.90-3.10 (m 2H), 3.17 (rrpensza]aszar@ﬁ-ﬁ eabar(one 2H) 5.27 (s, 2H), 6.58

(t, 1H), 7.35 (d, 1H), 7.54-7. (d, | H 20 - 3 OCT 2906 WO
2004/ 074291 PCT/ | B2004/ 000432 / BN

1-[8-Chl oro-1-(1-pyri mdin- 2y_p | Y44H, 6H 2, 3,5, 10b-t etraaza
benzo[ e] azul en- 5-yl ] - et hanone N o
N\f

The title compound was prepared from acetyl chloride and the amine of example 12, in
5 37% vield, using the procedure described in example 3. '

APCI MS m/z 424 [M+H]" : (

'H NMR (400MHz, CDCls): § 1.40-2.50 (m, 10H), 2.70-3.30 (m, 4H), 4.70-4.90 (m, 2H),

6.52 (t, 1H), 7.38 (d, 1H), 7.54-7.64 (m, 2H), 8.33 (d, 2H)

Cl

10 Example 19: 8-Chloro-1-(6"-trifluoromethyl-3,4,5,6-tetrahydro-2H-[1,2bipyridinyi-4-yl)-
4H,6H-5-0xa-2,3,10b-triaza-benzofelazulene

cl
2-Chiaro-6-trifluoromethyl-pyridine (55 mg, 0.30 mmol) and potassium carbonate (41 mg,
0.30 mmo!) were added to a solution of the amine of preparation 28 (45 mg, 0.15 mmol,
15 in N,N-dimethylformamide (2 ml). The mixture was heated at 100°C for 18 hours before
evaporation under reduced pressure. The residue was purified by chromatography on
silica gel using methanol and ammonium hydroxide in dichloromethane (5:0.5:95) as
eluant to afford the title compound (30 mg), as a brown foam.
APCI MS m/z 450 [M+H]", 472 [M+Na]"
20 'H NMR (400MHz, CD;OD): 5 1.88-2.06 (m, 4H), 3.01 (bt, 2H), 3.40 (m, 1H), 4.44 (bs,
2H), 4.51 (d, 2H), 4.59 (s, 2H), 6.94 (d, 1H), 7.02 (d, 1H), 7.68 {t, 1H), 7.74-7.78 (m, 4H).



& The title conmpound was prepared fromacetyl chloride and the am ne of
exanple 12, in 5 37%yield, using the procedure described in exanple 3.

APCI M5 nfz 424 [M+H + 'H NMR (400MHz, CDCI3): 5 1.40-2.50 (m 0LOR)05

2. 70- 3. 30 wonookkirg294. 70-4.90 (m 2H), 6.52 (t, 1 H), 7. 3&tm20040b)432
7.54-7.64 (m 2H), 8.33 (d, 2H) 10 Exanple 19:
8-Chloro-1-(6"'-trifluoronethyl-3,4,5, 6-tapsahydro-2H[1,2"']bipyridi nyI 4-y|)
- 4H, 6H 5- oxa- 2, 3, 10b-tri aza- benzo[e]azul ene ~N N No FFN\ 0", F
c 2- Chlor06tr|fluororrethyl pyridine ( , 0.30 mmvl ) and pot assium
carbonate ( 41%@'“9'%2‘80"%@1“9"’ -@Haﬂﬂw-Zt?M -igeabeorclefazules- ayl-8¢, 16-
preparation 29 (45 ng, 0.1 pgﬁg,lf i Ir: mde(2 m). The
m xture was heat ed at 10005?t éo ﬁlllfp 2%@5’ @1;65%%%#&?? on under reduced
pressure. The residue was purified by chromayetifaphy on silica gel using
met hanol and amoni um hydroxi de in di chl or ongt hghe™~5: 0.5:95) as eluant to
afford the titIe conpound (30 ng), as a prawh ™am JAPCI M5 nlz 450 [ MtH| +,
472 [ M+Na] + 20 'H Nl\/R(400M—Iz gDSOD) 8 1. Q6-{m 4H), 3.01 (bt, 21-1),
3.40 (m 11-1), 4.44 (bs, A .5} . 59 (s, 2H), 6.94 (d, 1H),
7.02 (d, 1H), 7.68 (t, 1H),

PCT/ | B2004/ 000432 -105- Exarrpl e 20
4- (8- Chl or o- 4H, 6H 5- oxa- 2, 3, 10b- trlaza benzo[e]aijl en-1-yi)-3,4,5,6
tetrahydro 'ﬁ'lé‘ﬁtﬂe Srh oWl ﬂﬁéhaﬁéa‘ fF&nRehiokd- Eﬁ.m%-zmawéaathieq Carhink &
conpound_ was epared from6 | oro- pyridi ne-2-carbonitril e am ne of
5 prepar%tlﬂiﬁpéﬂ‘g or 29,dn 64 % vaeld, ua@ﬁtk@nrmeqw@dmmb@d@gmmdgu n exanpl e 19.

APCH VB M Zag@ivis Miklor 9] MRV Nay |
: "H NMR (400MHz, CDsOD): 8 1.86-2.08 (m, 4H), 3.03 (bt, 2H), 3.44 (m, 1H), 4.46 (m,
4H), 4.59 (s, 2H), 7.03 (d, 1H), 7.11 (d, 1H), 7.62 (dd, 1H), 7.72-7.78 (, 3H)
Found C, 61.31%, H, 4.73%, N, 20.38%; Cz1H1sCINs0.0.25H,0 requires C, 61.31%, H
10 4.78%, N, 20.43%

Example 21: 4-(8-Chloro-4H,6H-5-0xa-2,3,10b-triaza-benzole]azulen-1-y1)-3,4,5,6-
tetrahydro-2H-[1,2bipyridinyl-6'-carboxylic acid amide

NN
LN
N

N
Nx

RN

Cl
15 Powdered potassium hydroxide {46 mg, 81 mmol) was added to a solution of the
carbonitrile of example 20 (110 mg, 0.27 mmol) in 2-Methyl-propan-2-ol (6 ml). The
mixture was heated at 100°C for 18 hours before evaporation under reduced pressure,
The residue was purified by chromatography on silica ge! using methanof and ammonium
hydroxide in dichloromethane (5:0.5:95) as eiuant, to afford the title compound (62 mg),
20 as an off-white solid.
APCI MS my/z 425 [M+HT, 447 [M+Na]"
"H NMR (400MHz, CD:0OD): § 1.89-2.07 (m, 4H), 3.01 (bt, 2H), 3.42 (m ,1H), 4.45 (s, 2H),
4.52 (bd, 2H), 4.60 (s, 2H), 7.02 (d, 1H), 7.38 (d, 1H), 7.67 (dd, 1H), 7.72-7.78 (m, 4H)



1H NVR (400MHz, CDOOD): S 1.86-2.08 (m 4H), 3.03 (bt, 2H), 3.44 (m 1H),
4.46 (m 4H), 4.59 (s, 2H), 7.03 (d, 1 H, 7.11 (d, 1 H, 7.62 (dd, 1 H),
7.72-7.78 (, 3H) Found C, 61.31% H, 4.73% N, 20.38% C21H, ocy 200625H20
requires %oH, 10 4.78% N, 20.43% Exanple 21:

4- (8- Chl oﬁg%?‘gﬁ&{%g}oxa- 2,3, 10b-tri aza- benzo[ e] azul en- 1- y§§T/EB2R04{008432
tetrahydro-2H[1,2' ] bipyridinyl-6"-carboxylic acid amde N N N>--\0 O
HZN I cl 15 Powdered potassi um hydroxi de ({646 ng, 81 mml) was added to a
solution of the carbonitrile of exanple 20 (110 ng, 0.27 mol) in

2- Met hyl - pr opah- 25 i . , xt.ure ed a 0 r hour s
before ev aponglm%gg%‘dgar'eb@5%@25’4#%‘%@@3@%%'2‘1%2@@Pmﬁ'/géyﬁpérgi%é&%”"
chromat ogr aphy on si | i aacygRi[9.49.0%2, 6"plehzdeta-a () 3BIPAH 4PentiefpoXi de in

di chi oronet hane (5:0.5:95) as eluant, to afford the title conpound (62 ng),
20 as an off-white solid. APCl Ms miz 425 | +,.. 447 [ MkNa] + ' H NVR
(400MHz, CD30D): 5 1.89-2.07 (m 4H), 3.01 bh, 2HNH 3.42 (m,1H), 4.45 (s,

2H), 4.52 (bd, 2H), 4.60 (s, 2H), 7.0 1 38 (d, 1 H), 7.67 (dd, 1
H, 7.72-7.78 (m 4H) 3 OCT 2006 WD 2004/}0 /1 B2004/ 000432 - 106

Exanpl e' 22: N AN
13-Chl oro-3-(3,4,5, 6-tetrahydro- T1, 2' bi py yl-4-y1)-2,4,5,8-tetraaza-
tricyclo[9.4.0.0*2,6*] pentadeca- ),3,5,12,]14-pentaene NON NH N N C

Tol uene-4-sul fonic acid (50 ng, 0.3 mmol) was @dded to a solution of the
hour's. ~ The PPTe e GRONE AR (b 0 Pmphol et SERed (98 OB the olizedi ol
usi ng et Wyl peaparatios 41)[1.35\!@(;1 3% mmol) and heated to 140°C for 2 hours. The mixture was
cooled and purified by chromatography on silica gel using ethyl acetate foliowed b{'
methano! and ammonium hydroxide in dichloromethane (5.0.5:95) as eluant, to afford the
titie compound (273 mg) as an off-white solid.
APC! MS m/z 398 [M+H]"
10 'H NMR (400MHz, CDCla): & 1.42 (bd, 1H), 1.85 (dq, 1H), 2.05 (dt, 1H), 2.16 (bd, 1H),
2.32 (dqg, 1H), 2.63-2.77 (m, 2H), 2.79-2.94 (m, 2H), 2.95 (m, 1H), 3.10 (d, 1H), 3.46 (dt,
1H), 4.18 (bd, 1H), 4.38 (bd, 1H), 4.41 (d, 1H), 6.59 (dd, 1H), 6.65 (d, 1H), 7.18 (d, 1H),
7.38-7.42 (m, 2H), 7.57 (t, 1H), 8.17 {d, 1H) '
Found C, 62.41%, H, 5.98%, N, 20.45%; C,H23CINs.0.12CH.Cl; requires C, 62.72%, H,
15 5.78%, N, 20.75%

Example 23: 1-[13-Chloro-3-(3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-y1)-2,4,5,8-tetraaza-

tricyclo[8.4.0.0%2,6%|pentadeca-1(11),3,5,12,14-pentaen-8-yl}-ethanone (

NJN

S Ob

I

o
cl
20 Acetic anhydride (35 Ol, 0.37 mmol) was added to a solution of the amine of example 22
(120 mg, 0.30 mmol) and triethylamine in dichloromethane (5ml) and stirred at room
temperature for 2 hows. The dichloromethane was evaporated off under reduced
pressure and the residue was purified by chromatography on silica gel using methanol!
and ammonium hydroxide in dichloromethane (5:0.5:95) as eluant, to afford the fitle
25 compound as a white solid (120 mg).
APCI MS m/z 437 [M+H]", 459 [M+Na]"



met hanol and amoni um hydroxi de i n dichl oronet hane (5:0.5:95) as eluant, to
afford the title conpound (273 ng) as an off-white solid. APCI M5 nfz 398

[ MFH + 10 1H NMR (400MHz, CDCI3): 5 1.42 (bd, 1H) 1.65 (dgq, 1 H), 2.05
(dt, 1 H, 2.16 (bd, 1 H, 2.32 (dq, 1H), 2.63-2.77 (m 2H) - 320T9B. 94 (m
2H) , 2. 95 WOrpoo%My4298. 10 (d, IH), 3.46 (dt, 1 H) 4. 18 ( Irdx/IB206dY/0004388 ( bd,

1 H, 4.41 (d, 1 H, 6.59 (dd, 1 H, 6.65 (d, 1 H, 7.18 (d, 1 H,

7.38-7.42 (m 2H), 7.57 (t, 1 H, 8.17 (dgzl H Found C, 62.41% H, 5.98%

N, 20.45% C21H23CIN8.0.12CH2A 2 requires C, 62.72% H, 15 5.78% N, 20.75%
Exanpl e 23:

1- [15, Chl olr’errsmasrzroorar-ﬁ ceorsatrwmrtai;ﬂ[lrrlr, 263 l@mgxzrml ga fa/tm Lol maqzlzégrﬁ 21¢f raa
o o NN 2R T ad . M BRERbaiin, B8 285 .05 (vl S RB LM Tolba,
sol ution ofiH)ha; 4anwae1ﬂ? 4394@&1 eI 5. dslr%prmg 6.8930 mwbbsa(@drﬂg'ﬂma aﬂlr e

i n di chi or onet han and stirred room tenperature hours.

di chi oronet?r%%‘gma@”élfﬁp%ﬂét@d”ﬂff under reduced pressure and the reS| due
was puri §i hr, g Nngi b, g r%tlh

hydr oxi dg ?ﬁ\btg?ﬂcﬁl ﬁ%@hﬁ@sﬁ N h:-!?@as@e l-E?‘:tdr;\l?“(‘;’]Oto a? qa“réﬂ

conpound as5-80%hN; 8.£6% d (120 mg). APCI M5 mfz 437 [M+H +, 459 [M+Na]+ - 3
OCT 2006 WD 2004/074291 PCT/1B2004/000432 -107 'H NMR (400MHz, CDClI3): S
1.44 (bd, 1 H, 1.63 (m | H, 2.16 (m 2H), 2.10-2.22 (m 2H), 2.28 (dt, 1
H , 2.44 (s,Bxdple24633:Claoro@vmettiv)-3-(2,48536-Rtahydo-2134), 2 TEpyedinyE4-yi)-24,5,84. 15
(bd, 1 H, 441(b q 659(t 1 H,
6.63 (d, 1 H, 7. 17993@32%’?"0"‘3‘0?974@3’ %Béﬁg‘%tﬁ?e%ia“('g&?ﬁ%p%ﬁer? Found C,
61.92% H, 5 93% N, 18.38% C21H23CI N6.0 QQ\‘«HZO reqwres C, 61.70, H,

5.90% N, 18.77% Exanpl e 24:

13- Chl oro-8-nethyl -3-(3, 4,5, 6-tetrahydsQq- [\11 2']
tetraaza-tricycl o[ 9.4.0.0*2, 6*] pent adeca-\1(11)), 3,

N N
—
9
10 Cl
The title compound was prepared from the amine of example 22, in 78% vyield, using the

|pyrldlnyl-4-yl)-2,4,5,8-
12, 14- pent aene

procedure described in example 2.

APCI MS m/z 409 [M+H], 431 [M+Na]"

'H NMR (400MHz, CDCl): § 1.41 (bd, 1H), 1.62 (dg, 1H), 2.14 (bd, 1H), 2.23-2.32 (m,
15 2H), 2.37 (s, 3H), 2.55 (dd, 1H), 2.66-2.78 (m, 2H), 2,88 (m, 1H), 2.96 (dt, 1H), 3.20 (d,

1H), 3.26 (dd, 1H), 4.15 (d, 2H), 4.35 (bd, 1H}, 6.55 (dd, 1H), 6.62 (d, 1H), 7.14 (d, 1H),

7.32-7.39 (m, 2H), 7.41 (i, 1H), 8.12 (d, 1H)

Example 25: 3-(1-Pyrimidin-2-yl-piperidin-4-yi)-8-oxa-2,4,5-triaza-
20 tricyclo[9.4.0.0*2,6*pentadeca-1(11),3,5,12,14-pentaene
N—N

The title compound was prepared from the oxadiazole of preparation 24, in 50% yield,
using the procedure described in exampie 22.
ESI MS m/z 364 [M+H]"

25 'H NMR (400MHz, CDCls): § 1.48 (bd, 1H), 1.65 (dq, 1H), 2.20 (bd, 1H), 2.31 (dq, 1H),
2.44 (m, 1H), 2.83-2.95 (m, 2H); 3.01 {m, 1H), 3.11 (df, 1H), 3.50 (g, 1H), 3.92 (d, 1H),
4.26 (m, 1H), 4.60 (d, 1H), 4.92 (d, 1H), 5.08 (d, 1H), 6.50 (t, 1H), 7.24 (t, 1H), 7.40 {3,
1H), 7.46 (d, 1H), 7.53 (t, 1H), 8.32 (d. 2H}



N NN NI \ / ~ 10 C The title conmpound was prepared fromthe am ne of
exanple 22, in 78%yield, using the procedure described in exanple 2. APC
M5 mlz409 [ MtH] ', 431 [l\/HrNa]+ "H NVR (400MHz, CDdC 3): 8 1.413 (bdeH , 1. 62

(dg, 1 2.23-2.32 15 2H), 2.37
ga Z%BWD%QI&%%IZ 88 (m 1H), 2 gg‘ (dt, 1T) 1) 3. 2((33(’&8%2"&6’5"?%5226 (dd,

1H) 4.15 (d, 2H), 4.35 (bd, 1 H ’655lﬂ§ldd 6.62 (d, 1 H, 7.14 (d,
1H, 7.32-7.39 (m 21-11), 7.41 (t 812(d 1H) Exampl.e 25: 3-(1
-Pyrimdin-2-yl-piperidin-4-yl)-8-oxa-2,4,5-triaza-

tricycl o[ 9. * kaiitade 3 §,ﬁg¢ g N~
The title cgErr% nlg 2\?@? prerggfgapﬁr%%t Iﬁ)oé%g% ﬁgﬁg‘sr_%)f)l\kh%l%‘ldgtrlaﬁy
50% vyi el d, wusing the procedure desbehdofglaiulerexanple 22. ESI M5 nfz 364

[ MFH ~ 25 "H NVR (400MHz, CDCl 3): 8 1.48 (bdN 1H), 1.65 (dq, 1H), 2.20 (bd,
1H, 2.31 (dq, 1H), 2.44 (m 1 H), 2.83- 2.|95\ 2H), 3.01 (m 1 H), 3.11
(dt, 1 H, 3.50 (g, 1 H, 3.92 (d. 1 ; ( 1 H, 4.60 (d, 1 H, 4.92
(d, 1 H, 5.08 (d, 1 H, 6.50 (t, 1 t, H, 7.40 (t, 1 H), 7.46
(d, 1 H, 7.53 (t, 1 H, 8.32 (d. @ 6 WD 2004/074291

PCT/ 1 B2004/ 000432 -108- Exanple g6:~

8-Chloro-1-(1-pyrimdin-2-yl-pip iN- 4-yl ) - 6H 5-oxa-2,3,1 b-tri aza-
benzo[e]azulene NN. NO N ( N cl

The title compound was prepared from the oxadiazole of preparation 23, in 70% yield,
5 using the procedure described in example 22.

ESI MS m/z 383 [M+H]"

'H NMR (400MHz, CDCls): 5 1.92-2.13 (m, 4H), 3.07 (¢, 2H), 3.12 (m, 1H), 4.39 (s, 2H),

4.66 (s, 2H), 4.82 (m, 2H), 6.53 (t, 1H), 7.39 (d, 1H), 7.57-7.63 (m, 2H), 8.33 (d, 2H)

10  Example 27: 13-Chloro-3-(3,4,5,6-tetrahydro-2H-[1,2]bipyridinyl-4-yl)-8-oxa-2,4,5-triaza-
tricyclo[9.4.0.0*2,6*]pentadeca-1(11),3,5,12,14-pentaene

—N
!\
f N\ NO/EN)_\O

——

Cl

The title compound was prepared from the oxadiazole of preparation 22, in 40% yield,
using the procedure described in example 22,

15 APCI! MS m/z 396 [M+H]"
'H NMR (400MHz, CDCls): 5 1.44 (bd, 1H), 1.66 (dq, 1H), 2.17 (bd, 1H), 2.36 (dq, 1H),
2.43 (m, 1H), 2.72-2.85 (m, 2H), 2.89-3.03 (m, 2H), 3.55 (t, 1H), 3.97 (d, 1H), 4.14-4.26
(m, 2H), 4.40 (bd, 1H), 5.07 (d, 1H), 6.59 (dd, 1H), 6.64 (d, 1H), 7.19 (d, 1H), 7.38-7.48
(m, 3H), 8.15 (d, 1H}

20 Found C, 62.84%, H, 5.54%, N, 17.34%; C21HzCINs0.0.08CH,Cl, requires C, 62.88%, H,
5.55%, N, 17.39%. ‘



\'I'/ 1 /INC The title conpound was prepared fromthe oxadi azol e of
preparation 23, in 70%vyield, 5 using the procedure described in exanple
22. ESI MS mz 383 [MrH' 'H NMR (400MHz, CDCI3): S 1.92-2. 133 (08T ogtk), 3.07
(t, 2H), WVa200anp422H), 4.39 (s, 21-1), 4.66 (s, 21-1), #ciaBtowodHd2 6.53
(t, 1H), 7.39 (d, 1H), 7.57-7.63 (m 2H), 8.33 (d, 2H) 10 Exanple 27:
13-Chloro-3-(3,4,5,6-tetrahydro-2H[ 1, 2'-}&&py(di nyl -4-yl)-8-o0xa-2,4,5-tri aza
- tdcyclo[9.4.0.0' 2, 6*] pentadeca-1(11), 3,5, 12, 14- pent aene N NN OC The

title conpound _was F)re ared fromthe oxadi az,ol_e of B_ar ation 22, in 40%
yield, using EX8mp %&ﬁlﬁe“ adstetrabwara-2H-4%4 ﬁ’dm SPa-2KE5-Hleza396

I 7 g o Lyt @sgé%— oy (2

3.55 (t, 1 H), 397(d 1 ¢ 2 440(bd 1H, 507(d, 1
H, 6.59 (dd, 1 H), 64(d .38-7.48 (m 3H), 8.15
(d, 1 H 20 Found C, 62 84% 4% 17 3»4 1H22CI NSO, 0. 08CH2CI 2

requires C, 62.88% H, 5. 55% N, 17.39% 06 WD 2004/074291
PCT/ 1 B2004/ 000432 -109 Exanple 28:
3-(3,4,5,6-Tetrahydro-2H-[ 1, 2' ] bi pyri di nyl -oxa-2,4,5-triaza-

tricyclo[9.4.0.0*2, 6*] pentadeca-1(11), 3,5, 12, 14- pent aene di hydrochl ori de
N-N ~N N~ Thkditlei ecdnepasiodpeasprepasdofremathe coxadianole g posgatatiorole, inf 48% yield,

prepar atd o si.n he.,pracedur ] i X | e
Do The S AP SbkIbpredbe Beforbed 1 exBhein 220 kg dthronfidile 458 el SRR
exanpl e 8. uéﬁ@lthWa@dur@@@stMﬁH]Iﬁekﬁnm.( 400MHz, CD30D): 5 1.67-1.81 (m
2H) , .2. 32 gb‘%] l\ig}n/z§62d'[7l\fl+%4]57 (m 2H), 3.11

'H NMR (400MHz, CD3OD): 5 1.67-1.81 (m, 2H), 2.32 (dg, 1H), 2.47-2.57 (m, 2H), 3.11

(dd, 1H), 3.25 (dt, 1H), 3.33 (m, 2H), 3.45-3.62 (m, 3H), 4.07-4.16 (m, 2H), 4.30 (m, 1H),

10 4.40 (bd, 1H), 5.07 (d, 1H), 7.00 (t, 1H), 7.40 (d, 1H), 7.60-7.66 (m, 2H), 7.69-7.78 (m,
2H), 7.96 (d, 1H), 8.08 (t, 1H).

Example 29: 8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-4-yi)-4H,6H-5-oxa-
2,3,10b-triaza-benzole]azulene

/“\ N:NH

! 45 cl

The fitle compound was prepared from the oxadiazole of preparation 20, in 60% yield,
using the procedure described in example 22.
APCI MS m/z 382 [M+H]"
'H NMR (400MHz, CDCls): § 1.97 (bd, 2H), 2.09 (m, 2H), 2.98 (dt, 2H), 3.17 (m, 1H),

20 4.32-4.40 (m, 4H), 4.64 (s, 2H), 6.59 (dd, 1H), 6.64 (d, 1H), 7.39 (d, 1H), 7.45 {1, 1H),
7.56-7.61 (m, 2H), 8.17 (d, 1H).
Found C, 60.19%, H, 5.17%, N, 17.31%; CH2CINs0.0.27CH,Cl, requires C, 60.14%, H
5.11%, N, 17.30%



(dd, 1 H,

3.25 (dt, 1 H), 3.33 (m 2H), 3.45-3.62 (m 3H), 4.07-4.16 (m

2H), 4.30 (m 1 H), 10 4.40 (bd, 11-1), 5.07 (d, 11-1), 7.00 (t, 1H), 7.40

(d, 11-1),
1H). Exa
8- Chl or o-

7.60-7.66 (m 2H), 7.69-7.78 (m 2H), 7.96 (d, -IH)LT Bitoe6 (t,

”W‘f’ﬁ’i"’%‘ %1 t et rahydro 2H[ 1, 2' ] bi pyri di nyl -4-vyl })CZIIIP?BOMgUU&Za- , 1

b-triaza-benzo[e]azulene "N NUJ \~ N O 15 ci The title conpound was
prepared fromthe oxadi azol e of prepar atitéh 20, in 60% yield, using the
procedure described in exanple 22. APCI M5 mz 382 [ MtH + 1H NWVR (400MHz,

CDCl 3)
4. 32-

7.45 (t,

N, 17.31%
- 3 OCT 2006 WD 2004/074291 PCTI | B20041000
7-Chloro-1-(3,4,5,6-tetrahydro-2H[1, 2'
b-triaza-benzo[ e] azul ene di hydr ochi orf de

¥ 40 (m EpPle AL ool Sl e slorydtornyt ey SBs o 11

H, 7.56-7.61 RB, 100driaz8béifzd[elazdiehd dihlydreshlofde 60. 19% H, 5.17%

C21H22CI N50. 0. 27CH2CI 2 requi res+C, @0. 14% H, 5.11 % N, 17.30%
-110- Exanpl e 30:

i A ny\-4-yl)-4H, 6H 5-o0xa- 2,3,1
,NY N N~O T he title

conmpound was prepared fromthe oxgdi agol e Jof ation 17, in 21%yield,

5 using the procedure descri bed

pr epar ed

(m 1H),

10

15

20

e 2 e di hydrochioride salt was

usi ng the procedure d@ed ine 8. APCl M5 mz 382 [ M+tH]'
"H NVR (400MHz, CD30D): 8 2.10 ( :

2.30 (m 219, 3.50 (bt, 2H), 3.74
The title compound was prepared from the oxadiazole of preparation 17, in 21% vyield,
using the procedure described in example 22. The dihydrochloride salt was prepared
using the procedure described in example 8.

APC! MS m/z 382 [M+H]" (
'H NMR (400MHz, CD;OD): § 2.10 (m, 2H), 2.30 {m, 2H), 3.50 (bt, 2H), 3.74 (m, 1H),
4.32 (m, 2H), 4.93 (s, 2H), 7.00 (t, 1H), 7.46 (d, 1H), 7.77-7.95 (m, 3H), 8.00 (dd, 1H),
8.09 (t, 1H).

Example 31: 1-(3,4,5,6-Tetrahydro-2H-{1,2'|bipyridinyl-4-y}-4H,6H-5-0xa-2,3,10b-triaza-
henzo[elazulene

_ NJ\
s
|
The title compound was prepared from the oxadiazole of preparation 16, in 41% vyield,
using the procedure described in example 22.
APCI MS m/z 348 [M+H]"
H NMR (400MHz, CDCl:): 8 1.98 (bd, 2H), 2.12 (m, 2H), 2.97 (i, 2H), 3.24 (m, 1H), 4.35
(d, 2H), 4.45 (s, 2H), 4.65 (s, 2H), 6.59 (dd, 1H), 6.69 (d, 1H), 7.38-7.49 (m, 2H), 7.53-
7.65 (m, 3H), 8.18 (d, 1H)

Found C, 64.55%, H, 5.84%, N, 17.92%; CzH2:Ns0.0.40CH,Cl,.0.08CsH,o requires C,
64.82%, H, 5.84%, N, 17.96%



4.32 (m 2H), 4.93 (s, 2H), 7.00 (t, 1H), 7.46 (d, 11-1), 7.77-7.95 (m 3H),
8.00 (dd, 1H), 10 8.09 (t, 1 H). Exanple 31:

1-(3,4,5, 6-Tetrahydro-2H-[ 1, 2' ] bi pyridinyl -4-yl)-4H, 6H 5- o‘Xé-Uﬁ,TIg@UﬁOb-t riaza-
benzo[ e] azmbesan7ddsN N O 15 The title conpound was prepacadsiooamuisBe

oxadi azol e of preparation 16, in 41% yi el d, using the procedure described
in exanple 22. APCI MS nfz 348 [ MtH]' Hﬁlli/R (400MHz, CDCI3): 5 1.98 (bd,
2H), 2.12 (m 2H), 2.97 (t, 2H), 3.24 H, 4.35 (d, 2H), 4.45 (s, 2H),
4.65 (s, 2H), 6.59 (dd, 1H), 6.69 (d, 1H) 7.38-7.49 (m 2H), 7.53- 20 7.65

(m 3H, 8.1 - R4 5N 17 E e
CoroINSG 0. doeonid 32 o r@&ﬁ?‘ﬁe@stra@’déé"i{l LRy heEi -4t o5-5-am,
OCT 2006 WD 2004/074291 mﬂDBM*E@DMB]@ZUEMQdIIEﬂ&JmICEIdQZ

8- Met hoxy-1-(3, 4,5, 6-tetrahydro- rﬂlZ igli nyl -4-y1)-4H, 6H 5- oxa-
2,3, 10b-triaza-benzo[ e] ] aazul eng/di "N O -O The title conmpound
was prepared fromthe oxadi azol e\ of pre ar in 68%yield, 5 using

t he procedure described in exanple 22. e dihf&roc | oride salt was prepared
usi ng the procedure described in exanple 8. M5 iz 379 [ MtHl + 1FI NWR
(400MHz, CD3OD): 6 2.08 (‘bg, 2H), 2.30 (hbd, 49 (t, 2H), 3.85 (m iH),
3.95 (s; 3H), 4.32 (bd, 2H), 4.59 (s, 2H), (s, 2H, 7.03 (t, 1 H,
7.31-7.35 (m 2H), 7.45 10 (d, 1H, 7.80, ¢d, 1H), 7.97(d,1H), 8.08 (t,

1H). Exampl e 33:

8- Fl uor o- | -1r& ﬁuebc@npemmahmdrmeﬁéﬂea Frofn ke Byadisliony bf prafalatibl, £dHik-68%Rviekd, 3.

| Cb- trlgza benzo el]azgl ene
using the procedure descnbed in example 22. The dihydrochloride salt was prepared

using the procedure described in example 8.

ESI MS nm/z 379 [M+H]"

'H NMR (400MHz, CD;OD): § 2.08 (bg, 2H), 2.30 (bd, 2H), 3.49 (t, 2H), 3.85 (m, 1H),

3.95 (s, 3H), 4.32 (bd, 2H), 4.59 (s, 2H), 4.68 (s, 2H), 7.03 (1, 1H), 7.31-7.35 (m, 2H), 7.45
10 (d, 1H), 7.80, (d, 1H), 7.97(d, 1H), 8.08 (i, 1H).

Example 33: 8-Fluoro-1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-yl)-4H,6H-5-oxa-
2,3,10b-triaza-benzole]azulene

0

F
15 The title compound was prepared from the oxadiazole of preparation 31, in 62% vyield,
using the procedure described in exampie 22,
APCI MS m/z 366 [M+H]"
'H NMR (400MHz, CDCls): 5 1.90-2.16 (m, 4H), 2.97 (dt, 2H), 3.16 (m, 1H), 4.28-4.40 (m,
4H), 4.63 (s, 2H), 6.58 (dd, 1H), 6.66 (d, 1H), 7.24-7.35 (m, 2H), 7.40-7.52 (m, 2H), 8.15
20 (d,1RH)
Found C, 84.47%, H, 5.56%, N, 18.50%; CapH20FNs0.0.07CH,Cl,.0.07EtOAc requires C,
64.74%, H, 5.53%, N, 18.55%.



O F 15 The title conpound was prepared fromthe oxadi azol e of preparation
31, in 62%yield, using the procedure described in exanple 2%. [ﬁ,PCI M5 mz
366 [ MtH © 'H NMR (400MHz, CDC13): 5 1.90-2.16 (m 4H), 2.97‘(d@, B, 3.16

(m 10, GrdiddBa(m,  4H. 463 (5. 2K 658 (dd, 1Hpcfuf LH) |
7.24-7.35‘%5’ %0%2?)17_40_7_52 (m 2H), 8.15 20 (d, 1 H) ‘Foun 9‘1‘3?&%@?.547% H,
5.56% N, 18.50% C20H20FN50. 0. 07CH2CL2. 0. O7Et OAc requires C, 64.74% H,

5.53% N, 18.55% - 3 OCT 2006 WO 2004/0#4291 PCT/|B2004/ 000432 -112
Exanpl e 34:

8,9-Difluorqs].- adab-tetra - 1 2 1 hipyrddinyl-4-yl)-4 5- oxa-
2.3,10b-tri g@’gﬁ"@ﬁ%[ 8%@@?@82‘"@#%&%&%@%%ﬁﬁ%ﬁm@eﬂ%ﬁ%ﬁ% FF
The title conpound was pr2paoedribzpbenzork]axkticadipldosiiomiecpar ation 33, in
44% yield, 5 using the procedure described in exanple 22. The
o ) 9 ¢ _prptedure described in exanple

: D): 8 2.00-2.13 (m 2H),
N 4.58 (s, 21-1), 4.68 is,
(H), §.94-8.02 (m 10 2H),
\
C, 49.53% H, 4.66% N,

8. APCI Ms niz 384 [ Mr1-11t
2.18-2.37 (m 2H), 3.52 (dt, 2H 4. ;
2H), 7.02 (t, 1 H), 7.47 (d, 1 H, 7.81 (d
8.06 (t, 1 H Found C, 49.58% H, 5.01%
C20H19F2N501. 2HCL. 0. 30CH2Cl 2. 0. 58H20 r equi
14. 23% Exanpl e 35:
9-Chl oro-1-(3, 4,5, 6-tetrahydro-2H-[1, 2" ] bi Byri di nyl - 4-yl)-4H, 6H 5- oxa- 15
2, 3, 10o- trigganaestatticeha < prpatdl 8bMCRE Yxbdigzdk of preparation 33, in 44% vyield,
5 using the procedure described in example 22. The dihydrochloride salt was prepared
using the procedure described in example 8. (
APC! MS my/z 384 [M+H]"
'H NMR (400MHz, CD,0D ): § 2.00-2.13 (m, 2H), 2.18-2.37 (m, 2H), 3.52 (dt, 2H), 4.33
(bd, 2H), 4.58 (s, 2H), 4.68 (s, 2H), 7.02 (t, 1H), 7.47 (d, 1H), 7.81 (dd, 1H), 7.94-8.02 (m,
10 2H), 8.06 (t, 1H)
Found C, 49.58%, H, 5.01%, N, 14.25%; CgH:sF2N504.2HCI.0.30CH:Cl>.0.58H0

requires C, 49.53%, H, 4.66%, N, 14.23%

Example 35: 9-Chioro-1-(3,4,5,6-tetranydro-2H-{1,2"|bipyridinyl-4-yi)-4H,6H-5-oxa-
15 2,3,10b-triaza-benzofelazulene dihydrochloride

The title compound was prepared from the oxadiazole of preparation 18, in 54% vyield,
using the procedure described in example 22. The dihydrochloride salt was prepared
using the procedure described in example 8.

20 APCIMS m/z 383 [M+H]
'H NMR (400MHz, CD,0D ): § 2.10 {m, 2H), 2.35 {m, 2H), 3.55 (dt, 2H), 4.00 (bd, 1H),
4.35 (m, 2H), 4.65 (s, 2H), 4.80 (s, 2H), 7.02 (m, 1H), 7.45 (m, 1H), 7.81 (s, 2H), 8.00 (m,
3H)



O / A The title conpound was prepared fromthe oxadi azol e of preparation
18, in 54%yield, using the procedure described in exanple 22. The

di hydrochl oride salt was prepared wusing the procedure descri g)qu exanpl e
8. 20 APCI M5 mz 383 [M+H + 'H NMR (400MHz, CD30D ): 8 2.10 %@& 2. 35
(m 2H), WGHKHI429PH), 4.00 (bd, 1H), 4.35 (m 2H), 4. GST(IB2002199043M 80 (s,
21-1), 7.02 (m 1 H, 7.45 (m 1 H, 7.81 (s, 2H, 800 (m 3H - 3 CCT
2006 WD 2004/074291 PCT/ 182004/ 000432 143 Exanpl e 36:

1-(3,4,5, 6-Tetrahydro-2H-[1, 2" ] bi pyridi nyl -4-yl)-8-trifuoromethoxy-4H, 6H 5-
oxa-2, 3,1 b-triaza-benzo[e]azulene &NQ N/ \ 0 F )7 O F F The title

conpound waExamepa3a:d -{3;466t Tedrabydnti-2i-p1 E']hhﬁyrhhwla@yﬂt&—tmﬂuaﬁ)métm)éd% gHed-d,
5 using the procedure described |223 i@)a e, 22. PCII MS m z432 [MH + ' H NWR
(400MHz, CDCI3): 8 1.99 (m 2B {%‘"E‘?zﬁf agllghe (4t 2H), 3.17 (m

1H), 4.37 (d, 21-1), 4.42 (s, 2k N4.6 2l 6. 60 (dd, 1H), 6.68 (d,
1H), 7.40-7.52 (m 41i), 8.16 (@Nlo d 58.16% H, 4.77% N,
15. 84% C21H20F3N502 requires C, 479 4. N, 16.23% Exanpl e 37:
8-Met hyl -1-(3, 4,5, 6-tetrahydro-2H-[1, 2" ] bi pyridinyli4-yl)-4H 6H 5-oxa- 2,3,1
b-triaza-benzo(e] azul ene &NEHIN O 15 0

F

>TFo

=

The title compound was prepared from the oxadiazole of preparation 36, in 44% yield,
5 using the procedure described in example 22.

APCI MS m/z 432 [M+H]
'H NMR (400MHz, CDCls): § 1.99 (m, 2H), 2.13 {m, 2H), 3.00 (dt, 2H), 3.17 (m, 1H), 4.37
(d, 2H), 4.42 (s, 2H), 4.66 (s, 2H), 6.60 (dd, 1H), 6.68 (d, 1H), 7.40-7.52 (m, 4H), 8.16 (d,
1H)

10 Found C, 58.16%, H, 4.77%, N, 15.84%; C,1HxFaN:zO, requires C, 58.47%, H, 4.67%, N,
16.23%

Example 37: 8-Methyl-1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-y}-4H,6H-5-oxa-
2,3,10b-triaza-benzoejazulene

o}

15 !
The title compound was prepared from the oxadiazole of preparation 37, in 48% yield,

using the procedure described in example 22.

APCI MS m/z 362 [M+H]’

*H NMR (400MHz, CDCls): & 1.99 (m, 4H), 2.43 (m, 3H), 2.96 (dt, 2H), 3.41 (m, 1H), 4.34
20 (d, 2H), 442 (s, 2H), 4.66 (brs, 2H), 6.62 (dd, 1H), 6.83 (d, 1H), 7.44-7.60 (m, 3H), 7.63

(d, 1H}, 8.06 (d, 1H)



The title conmpound was prepared fromthe oxadi azole of preparation 37, in
48% vyi el d, using the procedure described in exanple 22. AP%:I M5 mlz 362
[MEH© 'H NVR (400MHz, CDCI3): 6 1.99 (m 4H), 2.43 (m 3Hy3 BId8b(dt, 2H),
3.41 (m 20040291 20 (d, 2H), 4.42 (s, 2H), 4.66 (brs, pghiB20d4H@ebzld, 1H),
6.83 (d, 1H), 7.44-7.60 (m 3H), 7.63 (d, 1 H, 8.06 (d, 1 H - 3 OCT 2006
WD 2004/ 074291 PCT/ | B2004/ 000432 -114- 54 inpl e 38: .
1-[8-Chloro-1-(3,4,5,6-tetrahydro-2H[1,~ '?bi pyridinyl-4-yl)-4H, 6H 2, 3, 5, 10b
tetraaza- benzo[ e] azul en-5-yl ]-2-di met hyl am no-ethanone N 11 0-/ NN C A
sol uti on of gkigh JEG | ALt el n A as
added to 5 a sg}%ﬁgnmg‘%mt&ﬁgﬁg%é@%é{@g ég_p#{eﬁ?%yﬁang&@gvggdhé%%ﬁhow
triethylamne (1.5 pil, tai@ez3-bancblelarurenpllardimetadamino-etbanbne36 ng, 0. 26
mmol ) in N, N-di nmet hyl acetam d 2.5 ancfy heated to 50C for 2 hours. The

m xture was cool ed and the s vapar atgd N¥inder reduced pressure. The
I ch| or gnet s (10m ) and 2M aqueous

resi due was partitioned bet
sodi um hydr oxi de sol ution (10 The organijc phpase was dried over 10

magnesi um sul phat e before bei ng evapor at
purified by chromatography on silica g
hydr oxi de in dichloronethane (7:1:93) a uant to-afford the title

conmpound (70 ng) as a brown foam APCl ., mz 466 (MfH] +. Found C, 60. 14%
H 5.93% N, 20.29% C24H28CI N70.2HCI.0.20CH2C12 requi'res C, 15 60.18% H,

2. nl or o 1- L EoRRPEOPABT (192 ma, 0,38 mmol) iy . dipsihyeclamids (1.9 of) was addeg o,
2,3,5,1 Bb-asolution af theraroine jod submplest (47 mgt BRAonmoly; Wethylandvel(D5 ui, cat.) and
dimethytlamino-acetic acid (36 mg, 0.26 mmol) in N,N-dimethylacetamide (2.5 ml) and(
heated to 50°C for 2 hours. The mixture was cooled and the solvent evaporated under
reducéd pressure. The residue was partitioned between dichloromethane (10mi) and 2M
aqueous sodium hydroxide solution (10ml). The organic phase was dried over
10 magnesium sulphate before being evaporated under reduced pressure and purified by
chromatography on silica gel using methanol and ammonium hydroxide in
dichloromethane (7:1:93) as eluant to afford the title compound (70 mg) as a brown foam.
APCI MS m/z 466 [M+H]" _
Found C, 60.14%, H, 5.93%, N, 20.29%; Cz4H2CIN;0.2HCI.0.20CH,Cl, requires C,
15  60.18%, H, 5.93%, N, 20.30%

nder yr edBced pressure and
} mefthanol and amoni um

Example 39: 2-Chloro-1-[8-chloro-1-(3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyi-4-yl)-4H,6H-
2,3,5,10b-tetraaza-benzole]azulen-5-yl]-ethanone
N—N

cl

20 Tristhylamine (1.37 ml, 9.81 mmol) and chloroacetyl chioride (0.35 mi, 4.35 mmol) were
added to a solution of the amine from examptle 4 (1.5 g, 3.95 mmol) in dichloromethane (50
ml), and the reaction stirred at room temperature for 2 hours. TLC analysis showed
starting material remained, so additional chioroacetyl chloridé (0.35 ml, 4.35 mmotl) was
added and the reaction was stirred for an additional 1.5 hours. The mixture was partitioned

25 between dichioromethane and 2N sodium hydroxide solution and the layers separated.
The aqueous phase was exiracted with further dichloromethane and the combined organic



Cl 20 Triethylamne (1.37 m, 9.81 mmol) and chl oroacetyl chloride (0.35 m,
4.36 nmmol) were added to a solution of the amne from exarrp_lae @&&55 g,
3.95 mmol ) .in dichloronethane (50 m), and the reaction sti rrg,' room

t enper at ur e¥P3PODTHMrs. TLC anal ysi s showed starting natRGTm20meeeBned, so
addi tional chloroacetyl chloride (0.35 mM, 4.35 mvol) was added and the
reaction was stirred for an additional 1.5'#ours. The m xture was
partitioned 25 between di chi oronet hane and 2N sodi um hydroxi de sol uti on and

the | ayers s rated. The a Qus ase ,was extracted with further

di chi o)r/orret ﬁ(ﬁﬁéong%erp%as 8%%235'”8#g@mﬁcdf’eio‘f%ﬁl%ﬁﬁ'uﬁ‘ﬂ &, FNeRypporated
PCT/ | B2004/ (ifdf38ducetifivessinb.uThe residel Hanpwhe guniiddbyddhiin ChRnidiograghy &
over magnesi ym sul phate, and evapor a ed under redu%eq PLessure. he

Pesi dual f oSlRaS USTIG Feerome i femRthaRelSHik egmBiR O8O 5 10 altord the i ng
di chl or orret BaRgourRt #aedarh) B82gmmoni a (95:5:0.5) to afford the title
conpound as, a oarg{ OMHz, CDCl 3): 81.30-2.60 (

) 1.125%5'HNNR640 m 49,
2. 84- 3. 209( i} NYI (409Nt £130hY il-3)E.60 gnedtl), 2f4-3.89 (me3tb 34A-4.8Pm. BHR®.§2n

it oanalysi HO &0 @ 401 749, Bk S0t b 787, SR BT BN Sharoa 2

requires C, AP M8mAR4SIIMH N, 17.31% 10 Exanpl e 40:

2- Azeti di n- = : ra- L4, -} et ho- PN Y L dinyl~4-yl)
© o 2, 2oyl FINGLE, So 0 e it A A R SRS Bt

Pot assi um céabl2énid .71 2871hG1%L. 65 nmol ) and azetidine (0.06 m, 0.82 mmol)
wer e addqg 15 to a solution of the chloro conpound from exanple 39 (250 ng,
0.55nmol ) 'n N, N dinethyl formam de (5 m) and the reaction mxture stirred at
7gC for 38 holamnpl&m:_z-.aaatdimnnymacmomen{:s,?%%u@dﬁaérormdplﬁzmimﬁemsﬁgand
the residue was partitiqgpe e en wate and et acetate

m), and the |ayers sepgplaqqtag'#ﬁ 'Ed@@ﬁ%’éegiﬂ(i%]ééu'%é‘@ﬁtpé&r@d with ethyl

acetate (2x10 nml). The conbi ned organi c so-tii ons were 20 washed with water
(20 M) and brine (10 m), then dri vel/

nesi um sulfphat e and
evapor at ed under reduced pre N\e.N prqduc s purified by colum
i N
D/ 0]

Potassium carbonate (227 mg, 1.65 mmol) and azetidine {0.06 ml, 0.82 mmol) were added

15 to a solution of the chloro compound from example 39 (250 mg, 0.55mol) in N,N-
dimethylformamide (5 ml) and the reaction mixture stirred at 70°C for 18 hours. The
reaction was concentrated under reduced pressure and the residue was partitioned
between water (10 mi) and sthyl acetate (10 mi), and the layers separated. The aqueous
phase was extracted with ethy! acetate (2x10 ml). The combined organic solutions were

20 washed with water (20 ml) and brine (10 mi)}, then dried over magnesium sulphate and
evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel using dichloromethane:methano!:0.88 ammonia (95:5:0.5) to
afford the title compound as a white foam, 55 mg.

"H NMR (400MHz, CDCl): § 1.68-2.30 (m, 6H), 2.80-3.90 (m, 11H), 4.10-4.50 (m, 2H),

25 5.,10-5.55 (m, 2H), 6.60 (dd, 1H), 6.66 (d, 1H), 7.40 (dd, 1H), 7.45 {m, 1H), 7.58 (m, 2H),
8.18 (d, 1H).
APCI MS m/z 478 [MH]"
Microanalysis found: C, 60.26; H, 5.83; N, 19.55. Cz5M25CIN;0;0.33CH,Cl, requires C,
60.12; H, 5.71; N, 19.36%.

30 |



chromat ography on silica gel using dichloronethane: net hanol : 0. 88 ammoni a
(95:5:0.5) to afford the title conpound as a white foam 55 Pg¢T 2066 NVR
(400MHz, CDCI3): 8 1.68-2.30 (m 6H), 2.80-3.90 (m 11H), 4.10-4.50 (m 2H),
25 5. 10- Sufprhif7424d) . 6. 60 (dd, 1H), 6.66 (d, 1H), 7.40 pegphblgeofsrA> (M
1H), 7.58 (m 2H), 8.18 (d, 1 H. APCl M5 m z478 [VH' croanal ysi s found:
C, 60.26; H 5.83; N, 19.55. C25H23CI N7 33CH2CI 2 requires C, 60.12; H,
5.71; N, 19.38% 30 3 OCT 2006 WO 2004/074291 PCT/ | B2004/ 000432 -116
Exanpl e 41:

1-[ 8- Chl orpx -

b- tetraaz aéigg%zﬁ g] lgz%ﬁgffh-!g T @\étr&?qr(%ollﬂ#{’t’?ltﬁb%?bﬂ'inyﬁa o%%%m% é’\@’c Cl
The title conpound wadebRazarhnsgo Zale@aﬁéﬂ'?émwfﬂo%ﬁfth@mnehe chl oro
conpound from 5 exanple 39 and pyrroli ¢gi-ag, foI I ovm ng the procedure

described in exarrple 40. 1H NIVR( M—lz/ |3 5 Ol(m 8H),

2.05-4.00 (m ‘11 H), 4.20-4.45 ( , . 60(m1|—|)

6.66 (d, 1 H, 7.40 (dd, H)\ N4 m : 8.18 (d, 1
1

H. APCl M5 mz 492 [MH' Exanpl e

[8-Chloro-1-(3, 4,5, 6-t et r ah dro OH-[ 1, £ py(dl nﬁ 4-yl)-4H 6H 2, 3,5, 10b-
tetraaza- benzo[e]azulen 5-yl]-pyrrolidirm=3yl - met hanone trihydrochloride ~N
N3HC NNH C~N NO C A solution df hydrochlorlc acid in dioxan (2.98
m, 4M was added to a solution of the 45 protected anine from preparation

65 (690 Mepehitid QofiFBlind Was Db A8 baRRRNIEW f83m frofffihe chioro compound from
5 example 39 and pyrrolidine, following the procedure described in exémple 40.
'H NMR (400MHz, CDCl5): 6 1.54-2.01 (m, 8H), 2.05-4.00 (m, 11H), 4.20-4.45 (m, 2H), (
5.10-5.58 (im, 2H), 6.60 (m, 1H), 6.66 (d, 1H), 7.40 (dd, 1H), 7.44 (m, 1H), 7.56-7.74 (m,
2H), 8.18 (d, 1H).
APCI MS m/z 492 [MH]" -
10
Exampie 42: [8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-yl)-4H,6H-2,3,5,10b-

tetraaza-benzoelazulen-5-yl]-pyrrolidin-3-yl-methanone frihydrochloride
N

N ~N 3HCI
/N NQ'_( ,“\\
_ N NH

Cl
A solution of hydrochloric acid in dioxan (2.98 mi, 4M) was added to a solution of the
15 protected amine from preparation 65 (690 mg, 1.10 mmol) in dichloromethane (5 mi), and
the reaction mixture was stirred at room temperature for 1 hour. The mixture was
evaporated under reduced pressure to give the title compound as a white solid (744 mg).
"H NMR (400MHz, CD;OD): § 2.00-2.22 (m 3H), 2.56 (m, 1H), 3.38-4.01 (m, 14H), 4.24-
4.41 (m, 2H), 7.02 (m, 1H), 7.45 (d, 1H), 7.80 (m, 1H), 7.90-8.00 (m, 2H), 8.00-8.10 {m,
20 2H).
APCI MS m/z 478 [MH]"



the reaction mxture was stirred at roomtenperature for 1 hour. The m xture
was evaporated under reduced pressure to give the title conpdddi?egs a white
solid (744 . "H NMR (400MHz, CD3OD): S 2.00-2.22 (m 3 2.5 1H),
3.38-4.01 wﬁl%%m%s'u. 24- 4.41 (m 2H), 7.02 (m 1H), 7.4’?‘1)'[(’3,20%&})64%.80 (m
1H), 7.90-8.00 (m 2H), 8.00-8.10 (m 20 2H). APCl MS mz478 [MH' - 3 OCT
2006 WD 2004/ 074291 PCT/ 1B2004/ 000432 - 7= Exanples 43 to 49: The

foll owi ng conpounds of general structure: NNN N/ N3 NR 3HCL C were
prepared quantitatively fromthe appropria rQtected amnes foll ow ng the
ii 5 procedure described in exanpl g‘i’?{)p[%(h%gﬂg FormData 43 0 H Solid 'H
NMVR (400MHrhe GR8QIPY: compolin@Solgerierdinstrudidle:. 3. 38-3.83 (m  6H), 4.50-5.63 (m

6H), 7.02 (dd, 1 H), 7.45 (d, 1 H), 7.81 (m_2H, 7.90 (m 1 H), 7.98 (d,
. ﬁ&SOIid 1H NVR (400MHz,

1 H, 807 (m 1H. APCl MS nfz478 |
CD3CD): S 1.80-2.80 (m 8H), 3.22-3.78 ~3.82-5.12 (m 6H), 7.01
- 7.98 (d, M_H), 8.05 (m 1 H. APC

(m 1H), 7.42 (d, 1H), 7.80 ( ,
M5 mz 478 [MH' 45 solid APQ M m 2-791 H "

3HCI

were prepared quantitatively from the appropriate protected amines following the
5 procedure described in example 42.

Ex No R Form Data
43 0\ H Solid "H NMR (400MHz, CD;0DY: &
H;] 1.88-2.70 (m, 8H), 3.38-3.83 (m,

6H), 4.50-5.63 (m, 6H), 7.02 (dd,
1H), 7.45 (d, 1H), 7.81 (m, 2H),
7.90 (m, 1H), 7.98 (d, 1H), 8.07 (m,
1H).

APCI MS m/z 478 [MH]"

44 o\ H Solid | 'HNMR (400MHz, CD;0D): &
)@ 1.80-2.80 (m, 8H), 3.22-3.78 (m,
6H), 3.82-5.12 (m, 6H), 7.01 (m,
TH), 7.42 (d, 1H), 7.80 (m, 2H),
7.98 (d, 1H), 8.05 (m, 1H).

APC! MS m/z 478 [MH]"

solid | APCI MS m/z 491 [M-HT

45

46 0 White | "H NMR (400MHz, CD;0D): 5 1.40-
}Q sofid | 2.60 (m, 10H), 3.38-3.83 (m, 6H),
3.90-5.60 (m, 6H), 7.02 (m, TH),
745 (m, 1H), 7.79-8.18 (m, 5H).
APCI MS m/z 491 [M-HT

=L




0 46 0 H White 1H NMR (400MHz, CD3OD): S 1.40- N solid 2.60 (m 10H),
3.38-3.83 (m 6H), \~—-11 3.90-5.60 (m 6H), 7.02 (m 1 H), 535“” 1. H),
7.79-8.18 (m 5H. APC M5 mz 491 [MH" -3 OCT z00s VO 2008400 786891

PCT/ | B200 118 47 0 Vhite ' H NVR (400MHz, CD30D)seriphodi@ioosz0 ol i d
270 (m ”‘8%99‘@36214 75 (m 12H), 7.00 (m 1 H, 7.46 (m 1 H. 7.80- 8. 18

(m 5H. APCI M5 niz 491 [MH 48 0 Vhite +H NVR (400Miz, CD30D): S solid
196-2.37 (m 3H), 2.62 (m 1H), 0 3.36-3'%0 (m 7H), 3.79-3.98 (m 2H),
4.08 (M 1H, 4.20-4.66 (m 4H), 5.04-5.62 (m 2H, 7.02 (dd, 1 H, 7.48

d, 1 H, 787K Hre—7 88" 58 APCI
ﬁ/rs n12|_2194 [mﬂ "49] N WA t e N+ NVR 4%% : ?Th‘gmyéiﬁ;@thé ETE% (m
4H), 3.20-8.78 (m |0 MG 5.4 goid 6H)2.707(RAO1Q] 311@475(.»&112@) 1H)
7.74-7.80 (m 2H), L? ( H) |
- r
Hy

02 (m mz 516 [ ]
Exanpl e 50] 8- Chl or p- 5- py o i di n-( )-nyl N tﬁ%(m' ﬁ'(')STZf'GS(”B 11"Bt?§ﬁydr )] 2H
[1,2" ] bipyridinyl-4 )-5,6-di hyd r

L 4H- 2, 3319(,{:]1)5|q)et raaza- benzof e] a; ul ene
N- N( 7NO
APCI MS m/z 491 [M-HT

o\ i White | "H NMR (400MHz, CDsOD): §
)\t\> solid | 196-2.37 (m, 3H), 2.62 (m, 1H),

o 3.36-3.70 (m, 7H), 3.79-3.98 (m,
2H), 4.08 (m, 1H), 4.20-4.66 (m,
4H), 5.04-5.62 {m, 2H), 7.02 (dd,
1H), 7.48 (d, 1H), 7.82 (m, 1H), C
7.98 (m, 2H), 8.06 (m, 1H), 8.18
{(m, 1H).
APCI MS m/z 494 [MH]"

' T Ol
G’ﬁ
OI\)GDJ}-"‘I\J

fA)

48

49 - H White 'H NMR (400MHz, CD,0D): &
m solid | 1.40-2.40 (m, 4H), 3.20-3.78 (m,
10H), 3.96-5.41 (m, 6H), 7.00 (m,

1H), 7.41 (d, 1H), 7.74-7.80 (m,

1 2H), 7.95 (d, 1H), 8.02 (m, 1H).
APCI MS m/z 516 [MNa]*

Example 50: 8-Chloro-5-pyrrolidin-(2S)-2-yimethyl-1-(3,4,5,6-tetrahydro-2H-
[1,2bipyridinyl-4-y1)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzole]azulene
N—N

] N\ NO/&N»\N

—

aim

ci
5 Borane (1M solution in tetrahydrofuran, 7.25 ml, 7.25 mmol) was added to a suspension of
the amide from example 43 (398 mg, 0.725 mmol) in tetrahydrofuran (10 mi), and the
mixture was heated under reflux for 2 hours. Hydrochloric acid (6M) was added until no
more gas was evolved, and the reaction mixture was heated under reflux for a further 3



N N 5 Borane (1 Msolution in tetrahydrofuran, 7.25 m, 7.25 mmol) was
added to a suspension of the am de from exanple 43 (398 gy QLT3 mml) in
tetrahydrofuran (10 m), and the mxture was heated under refl ux fﬁ

hours. HydY@2MH#y428t acid (6M was added until no nore gBSTHEO é’@@f’%d and
the reaction mxture was heated under reflux for a further 3 - 3 OCT 2006
WD 2004/ 074291 PCT/ | B2004/ 000432 -119 hdd¥s. The cool ed mi xture was
basified using 2 N sodi um hydroxide solution, and then extracted with et hyI

over rmondEHEn Uiy SRR PO it A FEr i RERS R4 e, B aner”

g_ol ﬁi”l essexttguteﬁmmhqibyl:afdewb b&).cﬁh@lﬁ@nbtheagﬁgmmfawsoﬂereIWasha? ?@thdbnmﬁng 5
T oA S B B P
21 11)1 59-gurd §a6 purifidd by&eiﬁﬂm(oﬁrorﬁétoéﬂaph?oﬁ@m@a 8l l(sl'ﬁ 10H), 4 23 (m

| fé‘grﬂﬁ@lﬂ"'?ﬂ?@ rmemaal qm%wp@i] @Psteéu%!ﬁ» to aﬁﬁeds ﬁﬁs(twﬂ@wp%wnd

corrpounds &f agmnefim dg gt ure: NN\ N/ NR C 15 were prepared from
the appropriate ani des fofll ow ng t he procedure described in exanple 50. Ex

No R1 Yi el &t WA (408Mklz, saqh) &1. &|(r561HH1m=8 dagoniEd), 25189 2H)32§0€53575Mmte

3757 23.230“2% Ham 2 P R g 1%’&3?2%1% 688 7%081@&%) Y 0

10 APCIMS m/z 464 [MHT

Examples 51 to 54:
The foliowing compounds of general structure:

N—N
/N
epe!
Cl

15 were prepared from the appropriate amides following the procedure described in example

50.
ExNo {R' Yield (%) Data
Form

2.96 {m, 2H), 3.12 (m, 2H), 3.27-
3.90 (m, 5H), 4.34 (m, 2H), 6.58
(dd, 1H), 6.66 (d, 1H), 7.33 (d, 1H).
7.45 (m, 3H), 8.18 (m, 1H).

APCI MS m/z 478 [MH]"

- 51 };} 56 "H NMR (400MHz, CDCl3): 8 1.05-
/D white foam | 2.23 {m, 10H), 2.40-2.70 (m, 3H),




7.45 (m 31-1), 8.18 (m 1H). APCl M8 nfz 478 [MH - 3 OCT 2006 WO

2004/ 074291 PCT/ 1 B2004/ 000432 -120- 52 H 63 'H NVR (400MHz, . CDClS%3 81.05 r
1.05- white foam2.05 (m 10H), 2.40-2.70 (m 3H), 2.97 (m3 3 2008. 10 (m
2H), 3. 10wchb@ofam: 7H), 6.60 (dd, 1 H), 6.66 (d, 1 H), pérBBobsooodsH), 7.50
(m 3H), 8.18 (d, 1H). APCI M5 miz 478 [M4 53 ~NH 24 'H NVR (400MHz,
CDCI3): S 1.42- white foam2.40 (m 12H)40@.60 (m 1 H), 2.80- 3.10 (m 4H),
3.18-3.65 (m 5H), 4.22 (m 2H), 6.50 (dd, 1 H, 6.59 (d, 1 H, 7.18 (s, 1
H, 7.21 (d, 1 H, 7.39 (m 2H), 8.06 (m 1H. APCl M5 rruz 478 [MH' 54 ,~

ANH 37 '"H NVR (400MHz, CDCI3): 8 1.82- o0 white foam2.22 (m 4H) 2.40-3.00

9H) , .1 1 . 36H 3. 90 ,
gs.maa (sz, mg?@]ssﬁr A r) 7.4>m7 ég’g)( ‘i—lmﬂmow ?@ch‘ﬁpa

mz 502 [ MNa]' Exanhpl e 55: whltefoam 2.05 (m 10H), 240 2.70 (m, 3H),

5- Azetidi nt 3-yl -8-chl oro- 1314, 5, b-t et rahy y ﬂla( 1)-5,
6- di hydrot4H 2,3,b,| Ob-tetraaza- banzo[ e)az ?ﬁ’g(whzﬁlr%hﬁ\'%r\?“ n?ﬂ 5 c?/

4.40 (m, TH), 6.60 (dd, 1H) 6.66 (d,
1H), 7.35 (d, 1H), 7.50 (m, 3H),

Y3

8.18 (d, 1H).
APCI MS m/z 478 [MH[*
53 " 24 "H NMR (400MHz, CDCly): 5 1.42-
/\Q white foam | 2.40 (m, 12H), 2.60 (m, 1H), 2.80-
‘ 3.10 (m, 4H), 3.18-3.65 (m, 5H), (

4.22 (m, 2H), 6.50 (dd, 1H), 6.59 (d,
1H), 7.18 (s, 1H), 7.21 (d, 1H), 7.39
(m, 2H), 8.06 (m, 1H).

APCI MS m/z 478 [MH]*

54 /Y\NH 37 'H NMR (400MHz, CDCly): § 1.82-
0\) white foam | 2.22 (m, 4H), 2.40-3.00 (m, 9H),

3.10 {m, 1H), 3.38-3.90 (m, 6H),
4.36 (m, 2H), 6.60 (dd, 1H), 6.66 (d,
1H), 7.33 (d, 1H), 7.42-7.58 (m,
3H),8.18 (d, 1H).

APCI MS myz 502 [MNal"

Example 55: 5-Azetidin-3-yl-8-chloro-1-(3,4,5,6-tetrahydro-2H-[1,2']bipyridiny!-4-yl)-5,8-
dihydro-4H-2,3,5,10b-tetraaza-benzolejazulene

I
OO o

5 Gl
Hydrochloric acid in dioxan (5.6 mi, 4M) was added to a solution of the protected amine
from preparation 73 (1.2 g, 2.24 mmol) in dichloromethane (10 mi), and the solution was
stirred at room temperature for 18 hours. The mixture was partitioned between 2N sodium
hydroxide solution and dichloromethane and the layers were separated. The aqueoué
10 phase was exiracted with dichloromethane (x2) and the combined organic solutions were



Hydrochloric acid in dioxan (5.6 m, 4M was added to a solution of the
protected amne frompreparation 73 (1.2 g, 2.24 mmol) in d| ﬂég t hane
(10 m), and the solution was stirred at roomtenperature for urs. The
mi xture watOPiAH%W#4ned bet ween 2N sodi um hydr oxi de sol G gﬁz%{gonuz

di chi oronet hane and the | ayers were separated. The aqueous 10 phase was
extracted with dichioronethane (x2) and tt#¥- conbi ned organi c sol utions were
- 3 0C 1 2006 WD 2004/074291 PCT/|1B2004/000432 -121 washed with brine,
dried over magnesium sul phate, and evaporated under reduced pressure. The
residual yWpsHsE With wage%avwfmwwre59'9?1@?%%%%@5«’#9%de%rrregwqdca gel

usi ng di chjeqire! hmeeeﬁa&é]@e%wgoﬁﬁw mmea &y%aén@cﬁohato%mﬁn é:f?cag%éiord

the title conmpound as a white foam (300 ng) (l

61. 60- 2. 2ouw§i dighjpromethang methanel:0-861ammania 95 510.&4iq)93:5 1 bty gfterd therjtle 6. 66
Eﬁ/Na]lH) gfﬁpéﬁg ééﬂwh&eﬁ%n?(:ﬁﬁ)rﬁﬂ} 3H), 8.18 (m 1H). APCI M5 m z 458

8- Chl or 055 I-MdMRJ(AIO@MHZBO,DCH) $ 3,60-520 {meditpB\Va2%-372 k| 1012), BIaSan, i4dH)6.60 4d,y | ) -

gl GFIyé?ogth%?l 63@ 5H?r¥5%§é) %)(ﬁa%%%%ﬂﬁmégbz i@f]teol\;NsusNLénsNrowHof I\It he

pr ot ect ed APChMSM!Mﬁ&IMMT ation 74 (767 ng, 1.39 mmol) in dioxan (30 nl)
and the reaction mxture was stirred at roomtenperature for 18 hours. TLC
anal ysis showed starting naterial renained, 15 so additional hydrochloric

aci d in di oxgainpib56: BLChidM)5-Pagolrtled -2, 4§5f,vs‘-tém9aﬂoozl-i-ﬁ P idire-4-yB-5,6-

further 5 hours. The m xture was evaporated under reduced pressure and the
resi duetOpurified by col uﬁ‘rﬁl)’@fﬂ*ﬂﬂ'&%gﬂﬁb‘ﬁ%‘ﬁfﬂﬂiﬂﬂ‘?ﬂ?@@a@é@nﬁs| ng
di chl or onet hane: net hanol : 0. 88 ammonia (9Q-1R: 1). The resi due was azeotroped

with ether to afford the title corrp a/ brown foam 404.6 ng. 20 'H
NVR (400MHz, CDC13): 31.57-2.3R ( ,Z 9H), 4.33 (m 2H),
6.59 (dd, | H), 6.66 (d, 1 AN , 7N44@H1 H, 7.52 (m 2H),
8.18 (d, 1 H. APCl M nilz4 147- 3 2006

cl

Hydrochloric acid in dioxan (1.5 ml, 4M) was added to a suspension of the protected amine
from preparation 74 (767 mg, 1.39 mmol) in dioxan (30 mi} and the reaction mixture was
stirred at room temperature for 18 hours. TLC analysis showed starting material remained,
15 so additional hydrochloric acid in dioxan (1.5 mi, 4M) was added and the reaction stirred for
a further 5 hours. The mixture was evaporated under reduced pressure and the residue
purified by column chromatography on silica gel using dichloromethane:methanol;0.88
ammonia (90:10:1). The residue was azeotroped with ether to afford the fitle compound as
a brown foam, 404.6 mg.
20 'H NMR (400MHz, CDCly): 5 1.57-2.39 (m, OH), 2.78-3.57 (m, OH), 4.33 (m, 2H), 6.59 (dd,
1H), 6.66 (d, 1H), 7.32 (d, 1H), 7.44 (m, 1H), 7.52 (m, 2H), 8.18 (d, 1H).
APCI MS m/z 472 [MNa]"



WD 2004/ 074291 PCT/ | B2004/ 000432 -122- Exanple 57:

8- Chl oro-5-piperidin-4-yl-1-(3,4,5,6-tetrahydro-2H[1, 2'] bi-py L H00y! - 4-yl ) -5
, 6 di hydro-4H2,3,5,1 (b-tetraaza-benzo[ejazul ene trihydrochloride NIN N
NO N N- CNwlo /o741 Hydrochloric acid in di oxan (8. 44 nlPCHM200&043dded to a
solution of the protected amne 5 frompreparation 75 (1.9 g, 3.37 mmol) in
di chl oronet hane (50 m), and the reactief2-m xture was stirred at room
tenperature for 18 hours. The m xture was evaporated under reduced
pressure, to give the title conmpound as a pale pink solid. 'H NVR (400MHz,
CD3C0D) : 61Exatplessy =(Bn?h!em)-?-pmeagmzﬁl-am(M,Szﬁﬂe,tragymaﬂnzabipyrlmw,l-4~y9.-$&- 3.96

(720, 420500 deydibeaS o s ol ph el - 20

8- Chl oro-5-[1, 4] oxazepan-6-yl-1-(3, 4,5, ¢ctetrahydro-2H[1, 2' ] bi pyridinyl-4-y
en e] azul ene trihydrochl ori de NN-N
di

|)-.5,6-di hydro-4H2,3,5,1 b-tetra
(7NQC) H 3HC 15 Cd Hydrge oric agid M xan m, 4M was added to a
solution of the protected e f gpar atN'om\, 76 {80 ny, 0.31 mol) in

dioxan (5 m ), and the reasg=on rrixtur D irr at roomtenperature for
18 hours. The m xture was evaporated u reduced presgsire and the residue

&
purified by columm chromatography on silff€a gel using 20
95:5:0.5) as eluant. The product was

di chl or onet hane: net hanol : 0. 88 amoni a (
di ssol ved in dichloromethane and the solution treated wth ethereal
hydr ochl oHydraohlogic @tidip dickaa (8.44Imit AMdhwesaaddedizoa atletionioidbe pratdoied dminessur e

192" L by bl SR 4 o R h 00RO o g, 17
7.43 (d, nikfure wag Stirfatbiat rboid)tempetaturerfor 18 hurs7 THE nhigturdl wkl evaporated under (
reduced pressure, to give the title compound as a pale pink solid.
'H NMR (400MHz, CD3OD): 5 1.70-2.35 (m, 8H), 2.55-2.65 (m, 2H), 3.03-3.40 {m, 7H),
3.60-3.96 (m, 2H), 4.20-5.08 (m, 4H), 7.01 (dd, 1H), 7.43 (d, 1H), 7.90 (s, 2H), 7.88 (dd,
10 1H), 8.04 {m, 2H).
APCI MS m/z 464 [MH]"

Example 58: 8-Chloro-5-[1,4]Joxazepan-6-yi-1-(3,4,5,6-tetrahydro-2H-[ 1,2 bipyridinyl-4-yI)-
5,6-dihydro-4H-2,3,5,10b-tetraaza-benzofejazulene trihydrochloride

N—N
/ »\ 0
/ N\ N N N{j
= N
H
JHC!
15 Cl

Hydrochloric acid in dioxan (1 ml, 4M) was added to a solution of the protected amine from
preparation 76 (180 mg, 0.31 mmol)} in dioxan (& mi), and the reaction mixture was stirred
at room temperature for 18 hours. The mixture was evaporated under reduced pressure
and the residue purified by column chromatography on silica gel using

20 dichloromethane:methanol:0.88 arnmonia (95:5:0.5) as eluant. The product was dissolved
in dichtoromethane and the solution treated with ethereal hydrochloric acid (1M). The
solution was evaporated under reduced pressure to afford the title compound.
'H NMR (400MHz, CD3OD):  2.00-2.60 (m, 4H), 3.36-3.62 (m, 7H), 3.70-4.00 (m, 7H),

. 4.12-4.40 (m, 4H), 7.01 (dd, 1H), 7.43 (d, 1H), 7.78 (dd, 1H), 7.81 (m, 1H), 7.90 (s, 1H),

25 7.98 (d, 1H), 8.05 (m, 1H).

APCI MS m/z 480 [MHY"



25 7.98 (d, 1 H, 805 (m 1 H. APCl Ms niz 480 [MH]' - 3 OCT 2006 WD
2004/ 074291 PCT/ 1 B2004/ 000432 -123 Exanpl e 59: !

(8-Chloro-1- (3.4, 5 6-tetrahydro-2H [ L 2' ] bi pyridinyl -4-yl)-4H B 80% 5 1 p-
t et r aaza- BWAZ8$4745%| en- 5-yl ] - mor phol i n- 4- yl - net hanone RIBONH0P3 7 Ne 0
N5 A mxture of the am ne fromexanple 4 (150 ng, 0.42 mol),

nor phol i necar bonyl chloride (0.15 m, 128 - mvl) and triethylamne (0.18
m, 1.26 nol) in dichloronethane (10 mM) was stirred at roomtenperature
for 18 hours. The reaction m xture was evaporated under reduced pressure
and the residue purified by colum chromatography on silica gel using

di chl t SR : 1 f iR QL A 12 -
Compound as SRR oo AT o R RGP R 8 23 500 o
(m 4H), 2.85-3.38 (m tetdpza-besdigander-mylonprpholin-23l-mefzanone 3H), 4.78-4.97

(m 1H, 6.61 (dd, 1 H, 6.68 (d, 1 H, {33 (d, 1 H, 7250 (m 1H), 7.58
(m 2H), 8.18 (m 1 H. APCI M5 mz 6 [ + 15 Exanples 60 to 63: The

fol l ow ng conpounds of generalystryctune: NN NWcl were prepared
fromthe am ne from exanpl e Y¥he Appropri at id chlorides foll ow ng
20 the procedure described itn efanple 59. 2686 WD 2004/ 074291
PCT/ 1 B2004/ 000432 -124 <‘
o}
cl

5 A mixture of the amine from example 4 (150 mg, 0.42 mmol), morpholinecarbonyl chloride
(0.15 ml, 1.26 mmol) and triethylamine (0.18 ml, 1.26 mmol) in dichioromethane (10 ml)
was stirred at room temperature for 18 hours. The reaction mixture was evaporated under
reduced pressure and the residue purified by column chromatography aon silica gel using
dichloromethane:methanol:0.88 ammonia (95:5:0.5), to afford the title compound as a

10 white solid (130 mg).
'H NMR (400MHz, CDClg): § 1.56-1.85 (m, 4H), 2.85-3.38 (m, 7H), 3.60-3.98 (m, 6H),
4.22-4.54 (m, 3H), 4.78-4.97 (m, 1H), 6.61 (dd, 1H), 6.68 (d, 1H), 7.38 (d, 1H), 7.50 (m,
1H), 7.58 (m, 2H), 8.18 (m, 1H).
. APCIMS m/z 516 [MNa]’
15
Examples 60 to 63:
The following compounds of general structure:

Ci

were prepared from the amine from example 4 and the appropriate acid chlorides following
20 the procedure described in example 59.



Ex No RYield (%/ Data Form 60 O\\ 0 83 'H NVR (400M{z, CDGi3): S 1.56
CH3 white solid 2.38 (m 4H), 2.80-3.18 (m 3H), 3.58-3.98 (nbﬁ 5Ha,
4.18-4.46 (m 2H), 4.79-5.40 (m 2H), 6.60 (dd, 1 H), 6.64% I A&y, 7.38

(d, 1 H ,wohodioresm 1H), 7.50-7.61 (m 2H), 8.17 (m 1 piTiselédeohdsznt z 461
[ MNa)' 61a O\ CH 92 'H NVR (400MHz, CDCI3): S 1.60- white solid 1.95 (m

2H), 2.05-2.19 (m_ 2H), CH3 2.83-3.03 (484.8H), 3.17 (m 1 H), 3.70-4.05 (m
2H), 4.19-4.55 (m 3H), 4.70-5.94 (m 1 H, 6.62 (m 1 H), 6.69 (d, 1 H),
7.38 (d, 1 H, 7.46 (m 1H), 7.58 (m 2H), 8.18 (d, 1 H. APCl M5 mz 452
[MH' 62 Q\ EX\N®3{' H NVR RA00MHz, [CdIdJ%)S Pak8- ~N ) white Toam 2.39 (m
7H), 2.84-13.02 (mj 2H), f 3.16 (m 1rp, 3.40, (m 4H), 3.65- 4.00 (m 24H),
4.20-4.62{(m 4H, 4.80-5.02 (m WLH'°B'60 |(dd, 1H), 6.66 (d, 1 H), |7.3

%006 WO g&fﬁ)?ﬁﬁgg %%—?nggggi 3802122831- 18] AR (Wz’m:?%%%ﬁ? =
CDCI 3): 5|1.59- white sotid I.95( pwhigfolic. PBRP(NGoH)NR.8843.18 (m, 3H),
3.58-3.98 (m, 5H), 4.18-4.46 (m,
2H), 4.79-5.40 (m, 2H), 6.60 (dd,
1H), 6.84 (d, 1H), 7.38 (d, 1H),
7.42 (m, 1H), 7.50-7.61 (m, 2H),
8.17 (m, 1H). '
APCI MS m/z 461 [MNa]"
61 EN cH, 92 'H NMR (400MHz, CDCls): § 1.60-
)‘*N white solid | 1.95 (m, 2H), 2.05-2.19 (m, 2H),
2.83-3.03 (m, 8H), 3.17. (m, 1H),
3.70-4.05 (m, 2H), 4.19-4.55 (m,
3H), 4.70-5.94 (m, 1H), 6.62 (m,
1H), 6.69 (d, 1H), 7.38 (d, 1),
7.46 (m, 1H), 7.58 (m, 2H), 8.18
(d, TH).
APCI MS my/z 452 [MH]"
62 0\ 93 'H NMR (400MHz, CDClg): 5 1.58-
)\NQ white foam | 2,39 (m, 7H), 2.84-3.02 (m, 2H),
3.16 (m, 1H), 3.40 (m, 4H), 3.65-
4.00 (m, 2H), 4.20-4.62 (m, 4H),
4,80-5.02 (m, tH), 6.60 (dd, 1H),
6.66 (d, 1H), 7.38 (d, 1H), 7.42-
7.60 (m, 3H), 8.18 (m, TH).
APCI MS m/z 478 [MHT*

\
CH,




~.J 2.82-3.02 (m 2H),
4.20-4.52 (m 3H),

3.15(m 1 H, 3.39 (m 4H), 3,72-4._(52@(1472 2H) ,
4.78-4.96 (m 1 H), 6.60 (dd, 1 H, 6.68%e! &%y, 7. 38
(d, 1 H, 4 1H, 7.58 (d, 2H), 8.18 (d, 1H), Al 07 [ MH +
a-isol at ey%q%ﬂgﬁ‘\qglcol um chr omat ogr aphy Exanpl e 64: EEJMB/Z%O%JM;Z
{2-[8-Chloro-1-(3,4,5,6-tetrahydro-2H[1,2']bipyridinyl-4-yl)-4H, 6H 2, 3,5, 10
b- tetraaza-benzo[e]azul en-5-yl]-ethyl}-T et hyl -am ne tri hydrochl oride N-N
(S5NONW ~ CH3 N I CH3 5 ci Borane (1 Msolution in tetrahydrofuran, 4.3

m, 4.3 mpt) S jdgedto_a suspenst of t fe—framexanpte—63(398
ng, 0.43 H'ml?g\?n t et\vahydr of ur an 10U§?) anjfﬁm@EEWﬁ‘t@g;ﬂéaTt under
reflux for{2 hours| drochl Bri%s agivehite 6ijid was.95qae GHYR.18-2(8D (f®)I781), gas Was
evol ved, apd the reaction was then|heated unger_re X r further

hours. The| 10 cooljed m xture was basified us ﬁézf'ééﬁﬂdéﬁhsﬁvd?‘bﬂi@e
solution, pgnd thenf extracted wth fdichl oronmeglzangm, 4By 287ad4)o2 (ieHponi ned
organi c exfracts were washed with brine (20 m@%, déled over_ magnhesi u

sul phate, and evapprated under redyced pressiufe (mc3h drided Sé@m S
purified by colum| chromat ography ¢n silica g@H)‘lﬁémajdl'lH),e_sa ?d 1H)

di chl or onef hane: mef hanol : 0. 88 anmoni a (93: 7: }% as eluant, to afford a

col ourl ess| gum 15/ This gum was treéated with| &CRdeet). Ayl @dnthd) 7d8acild t o
afford the|title cponmpound (194 ng)! 'H NWR QM{lZS_-I . 5 2.00-2.119 (m
4H), 3.00 [m 6H),| 3.18 (m 2H), 3}42-4.46 (nﬁg 11 H);?@’qu'(qm 1 H,l 7.42
(d, 1 H, .79 (dd, 1 H), 7.63 (m (2H), 7.97| AMCIMSmze00dMcMm 1 H). | APC

'_A

UgocZ 20~

M5 iz 452345"8@%?\”%0& gﬁﬁn%%%rﬁﬁo@fﬁ% (074291 PCT/’ FB2604/00

Example 64: {2-[8-Chloro-1-{3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-yl)-4H,6H-2,3,5,10b-
tetraaza-benzolelazulen-5-yl)-ethyl}-dimethyl-amine trihydrochloride

N—-N
O
N N 3HC!
U N Lo
e _ N
\
CH,

Cl

Borane (1M solution in tetrahydrofuran, 4.3 ml, 4.3 mmol) was added to a suspension of
the amide from example 61 (398 mg, 0.43 mmol) in tetrahydrofuran (10 m!) and the was
mixture heated under reflux for 2 hours. Hydrochioric acid (6M) was added until no more
gas was evolved, and the reaction was then heated under refiux for a further 3 hours. The
10 cooled mixture was basified using 2 N sodium hydroxide solution, and then extracted with
dichloromethane (3x20 ml). The combined organic extracts were washed with brine (20
mil), dried over magnesium sulphate, and evaporated under reduced pressure. The
colouriess gum was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (83:7:1) as eluant, to afford a colourless gum.
15 This gum was treated with ethereal hydrochloric acid to afford the title compound (194 mg).
"H NMR (400MHz, CD30D): § 2.00-2.19 (m, 4H), 3.00 (m, 6H), 3.18 (m, 2H), 3.42-4.46 (m,
11H), 7.00 (dd, 1H}, 7.42 (d, 1H), 7.79 (dd, 1H), 7.63 (m, 2H), 7.97 (m, 1H), 8.03 (m, 1H).

APCI MS m/z 452 [MH]"



Exanpl e 65:

8-Chloro-5-(2-pyrrolidin-1-yl-ethyl)-1-(3, 4,5, 6-tetrahydro- 21—1; [ﬂﬂﬁlﬂﬁi pyridin
yl -4 yl)-5,6-di hydro-4H 2, 3,5,1 Ob-tetraaza-benzo[ e] azul ene tfti chl ori de
N-NN N Nwo doodbki2ei  The title conpound was obtai ned i npdbfigosbedaiy om t he

am de fromexanple 62, followwing a 5 simlar procedure to that described in
exanple 64. 'H NVR (400MHz, CD3CD): 5 2.03g2.23 (m 8H), 3.00-3.83 (m 13H),
4.00-4. 80 (m 4H, 7.00 (m 1 H), 7.43 (d, 1 H, 7.80-8.08 (m 5H. APCl M
m z478 [ MH' 10 Exanpl e 66:

[ 8- Chl or o- Ex4riplt 65: @-mﬁbroaﬂﬂzipmcﬂldﬂ{-Ly?etﬁk’l)-ﬁy(Bl‘m Bstétréhyﬁkd-zﬂkm Qﬁb@yr&iuﬁ“wwb-
t etraaza- benzo[ e] 5- 4}%3 e\rtbl c acid est er

CHa ci A mixtureY E%ﬁl 'f93 mt&?ﬁ'ﬁ‘ﬁ?’: %&%}gzq}g]eqlhgqr%nqa met hyl
br onpacetate (260 rrg, 1.70 mml) and pot\la-ssl um car bonate (220 ny, 1.59

mmol) in N, Ndinethylformamde 1 5 i) Was stirred at roomtenperature
for 72 hours. The m xture eva ed “wrider\ r educgg pressure and the

residue purified directly t ogr on silica gel using
di chl or onet hane: net hanol (83;.%2) as el ua for e litle conpound. 'H
NVR (400MHz, CDCI3): S 1.42-2.40 (m 4 00- 3. 22 Hy, 3.39-3.98 (m

9H), 4.38 (m 2H), 6.63 (m 1 H), 6.74
3H), 8.18 (d, 1 H. 20 APCI M5 miz 453 [
PCT/ | B2004/ 000432 -127 Exanple 67: :

1- [ 8- Chl or phé 1ifi8 combetind Whd alturied ir 5% Yicld B aehidy frofhr éﬁah‘nﬁ@'ﬁ@ Hb%\ﬁi(}é alOb
- tetraaza-benzo[e] azul en-5-yl]-3-net hoxy-propan-1 -one NN [ \\ CH3
| JY\ N°\ © similar procedure to that described in example 64.
'H NMR (400MHz, CDs0D): § 2.03-2.23 (m, 8H), 3.00-3.83 (m, 13H), 4.00-4.80 (m, 4H), (
7.00 (m, 1H), 7.43 (d, 1H), 7.80-8.08 (m, 5H).

APCI MS m/z 478 [MH]"

1 H, 7.36 (d, 1 H, 7.57 (m
' - 3 OCT 2006 WD 2004/ 074291

10  Example 66: [8-Chloro-1-(3,4,5,6-tetrahydro-2H-{1,2bipyridinyl-4-yl}-4H,6H-2,3,5,10b-
tetraaza-benzo[elazulen-5-yi]-acetic acid methyl ester

N—N
[\ Q
OO

cl
A mixture of the amine from example 4 (500 mg, 1.31 mmol), methyl bromoacetate (260
mg, 1.70 mmol) and potassium carbonate (220 mg, 1.5 mmol) in N,N-dimethylformamide
15 (15 ml) was stirred at room temperature for 72 hours. The mixture was evaporated under
reduced pressure and the residue purified directly by column chromatography on silica ge!
using dichloromethane:methanol (93:7) as eluant to afford the title compound.
"H NMR (400MHz, CDClg): § 1.42-2.40 (m, 4H), 3.00-3.22 (m, 3H), 3.39-3.98 (m, 9H), 4.38
(m, 2H), 6.63 (m, 1H), 6.74 (m, 1H), 7.36 (d, 1H), 7.57 (m, 3H), 8.18 (d, 1H).
20 APCIMS m/z 453 [MH]



"N N ci 1-(3-Di nethyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride (116 ng,
0.6 mol) followed 5 by 1-hydroxybenzotriazole hydrate (81 ng 0.6 mmol)
and triethylamne (841, 0.6 nmol) were added to a solution ofd OCT 2005

3- met hoxy i oni c aC|d (63 nmg, 0.6 mml) in dichloroneth ) and

t he solutﬁ@%g PH¥d for 10 minutes. The amine from exanp 0%%884 ,

nmol ) was added and the reaction stirred at roomtenperature for 5 hours
The reaction was washed with saturated d8fi um bi carbonate sol ution, dried
over nagnesiunlsulphate 10 and evaporated under reduced pressure. The

Gt ohi or oo EaHsic 671 R cHprte £ RPN ERT Y MhBbad S 43P BH R 2 5 s ouna
as a white soI id, 166 m@ra&ﬂﬂ&hfb[é]ﬂaﬂ@%ﬁrylmﬁieﬁ’bow&rd\pﬂ12m38 (m 4H),

2.63-3.03 (m 4H), 3.14 (m 1 H), 3.26 (s, 3H) 3.78-3.98 (m 3H),
4.23-4.43(m 3H), 4.75-4.92 (m 1H), 54 2 (m 151)_ 661(dd 15 1H),

.68 (d, 1H), 7.40 (dd, 1H),, 7.4 .18 (d, 1H). APCI
MS mz 489 [ MNa] + Exanpl @N S

[8 Chl oro-1-(3, 4,5, 6-tetlrahydro- [ ']b| yr| i nyl-4-yl)-4H, 6H 2, 3, 5, 10b
tetraaza- benzo[ e] azul en- ]-3-ding i no- pPopan-1-one NN N/ H3C N

NNCH3 N\(\/ O 20 C
O (1HBenzotriazol -1-yl)-N, N, N , N -tetranet hyl uroni um hexaf| uor ophosphat e
(200 ng, 0.52 mmpol) was added to a solcution of 3-di et hyl am nopr opi oni ¢

Sl uti on v Puerngnyi A obia e Rerdh Lifnal € Prpeldleyeto o6

ol ) wes @odagdrerehdnRetriaeae hiyaratdiditg 0. 8asmaPasd trrewhrﬁihe AN €'imﬁél§it ure

for 18 hours. The m xture was artltloned bet ween di chl or onet hane and
aqueocus soMETBRAdERE 40 BSRkEN @Bﬁumthpmm%écld &g, QSramol) in dichiooghang

2004/ 07429(3110 W&ﬁ@ﬁﬁ%ﬂ%ﬁed T9r2fd minutes. The amine from example 4 (150 mg, 0.4
mmol} was added and the reaction stirred at room temperature for 5 hours. The reaction

' =

was washed with saturated sodium bicarbonate solution, dried over magnesium sulphate
10 and evaporated under reduced pressure. The residue was purified by column

chromatography on silica gel using dichloromethane:methano!:0.88 ammonia (95:5:0.5) to

give the title compound as a white solid, 166 mg.

"H NMR (400MHz, CDCls): & 1.57-2.38 (m, 4H), 2.63-3.03 (m, 4H), 3.14 (m; 1H), 3.26 (s,

3H), 3.78-3.98 (m, 3H), 4.23-4.43 (m, 3H), 4.75-4.92 (m, 1H), 5.44-5.62 (m, 1H), 6.61 (dd
16 1H), 6.68 (d, 1H), 7.40 (dd, 1H), 7.46 (m, 1H), 7.58 (m, 2H), 8.18 (d, 1H).

APCI MS m/z 489 [MNa]"

Example 68: 1-[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1, 2 |bipyridinyl-4-y1)-4H,6H-2,3,5,10b-
tetraaza-benzo[e]azulen-5-yi}-3-dimethylamino-propan-1-one
N—n

N / \ Hac\
/ N N N )\ N-"‘CHa

0

20 Cl
O-(1H-Benzotriazol-1-yl)}-N,N,N',N'-tetramethyluronium hexafluorophosphate (200 mg, 0.52

mimol) was added to a solution of 3-dimethylaminopropionic acid hydrochloride (80 mg,
0.52 mmol) in dichioromethane (5 ml) and the solution was stirred for 15 minutes. The
amine from example 4 (1 00 mg, 0.26 mmol) was added and the reaction mixiure was
25 stirred at room temperature for 18 hours. The mixture was partitioned between
dichloromethane and aqueocus sodium bicarbonate solution, and the layers were



separated. The organi c phase was dried over magnesi um sul phate and

evapor at ed under reduced pressure. The crude product was purified by colum
chromat ography on silica gel using dichloronethane: net hanol : 0. 88 annnnia
(90: 10: 1), to afford the title conpound as a white solid (31307 2

NVR (400Mwz0 2600@Y42%1 6 1.60-2.00 (m 2H), 2.20 (m 3H), f;lcsﬂmga.;fﬂgm 2XS,

6H), 2.62 (m 1 H), 2.75-3.00(m 4H) , 314(m | H, 3.97-4.80 (m 4H),
5.05-5.66 (m 2H), 6.60 (dd, 1 : 666%# , 7.40 (m 1 H, 7.46 (m 1
Hy, 7.59 (m 2Hy, 8.18 (d, 1 H). APCI z480 [M—I]+ 10 Exanpl e 69:

8- Chl oro- 5- (1-net hyl - pyrrolidin-(2S)-2-ylmethyl)-1-(3,4,5,6-tetrahydro-2H

11 hydr ochebaed. ThelprieRioges Ve Aoy inggrieiiu S ABETREAABL RS IR
sgggg i ;)2 |rﬁdm§>!-‘1@|f9s_salrﬁi Eb?lDrtwdﬁm_mch@weapbuﬁam?)dmlgmn(Mma@grafhs@nmiﬁma)gleheirﬁ
i chi or ongE T acH bR e REnaRATas AMCHIERER f: Tt dlorhe i cyrydgyrlT e 4

t enper at urvéhifemoli® (Hi@umg). The m xture was partiti oned between dichl or onet hane

ol ut orb welARONRE CACRE R bER B pPBZOPIRaARS EREIE (i ol ARG oy

col unm  chraaHYr ARBY0, saH)l @Mgml 1H§5 i3ray-4 Goqhi qr—rynsebw& @Mﬂnebofld%

anmoni a (93; as elu et her eal

71
yar ochi or{H. GEPA. AR OFic L5 (By flod ko tleB 18808 presqur e o

glvethe Apéh@smggrﬂq]ﬂ’fSS mg). 'H NMR (400MHz, CD30D): 5 1.78-2.98 (m
OH), 2.96-3 38(m8 3.40-4.38 (m 8H), 7.01 (dd, 1 H), 7.43 (d, | H),

780(m1 ,789m2H) 7.98 (d, 1 ,806 dd, 1 H. APCI M5 nlz 502
/ 4 70 t
W 2. B aie80%.cHe280s {ngtﬂﬁg)gy it B3p9: yfnqa%f% (I8 GHaRlESHT, Lo
[1, 2']b|pyndmyl-4—yl)-5 6- dlhydro-4H-2 3,5 10b-tetraaza-benzo[e]azulene trihydrochloride
N/N
] \>__
N . CHs
Ny N 3HCI
l -
Cl

Formaldehyde (0.1 mi, 33 wt.% solution in water) and sodium triacetoxyborohydride (64
mg, 0.30 mmol) were added o a suspension of the amine from example 50 (70 mg, 0.15
15 mmol) in dichloromethane (5 mi) and the reaction mixture was stirred at room temperature
for 2 hours. The mixture was partitioned between dichloromethane and 2 N sodium
hydroxide solution and the phases separated. The organic solution was evaporated under
reduced pressure and the residue purified by column chromatography on silica gel using
dichloromethane:methanol;0.88 ammonia (93:7:1) as eluant. The product was treated with
20 ethereal hydrochloric acid, and the solution evaporated under reduced pressure to give the
title compound (35 mg).
"H NMR (400MHz, CD;0D): & 1.78-2.98 (m, 9H), 2.96-3.38 (m, 8H), 3.40-4.38 (m, 8H),
7.01 (dd, 1H), 7.43 (d, 1H), 7.80 (m, 1H), 7.89 (m, 2H), 7.98 (d, 1H), 8.06 (dd, 1H).
APCI MS m/z 502 [MH]"
25



NN NNNR C were prepared fromthe appropriate am nes and formal dehyde
followng a simlar 5 procedure to that described in exanple 69, Ex No R
Yield (%9/ _Data Form 70a CH3 67 'H NVR (400MHz, CDCl 3): S'ﬂ.@éw[}ﬁ] N white
foam 2H), WORRMM2U)  1.70-2.47 (m 10H), 2.80 (m 2H) PCHIBIE0YGH43L)
3.12 (m 1 H, 3.27-3.80 (m 6H), 4.36 (m 2H), 6.58 (dd, 1 H, 6.62 (d, 1
H, 7.31 (d, 1 H, 7.44 (m 3H), 8.18 (m128-H). APCl M5 mlz 492 [MH] 71a .
CH3 70 "H NWMR (400MHz, CDCI3): 8 1.26 (m N white foam2H), 1.58 (m 2H),
1.70-2.45 (m 1 OH), 2.79-3.00 (m_4H),. 3 1H), 3.24- 3.81 (m 6H),
4.36 (m 2H), 6.59 (dd, 1H), 6.62 %@%E‘ﬁ??@?%(d, 1H), 7.41- 7.56 (m
3H), 8.18 (me fdiidwing Eehpdvindglor géfdtal dthdcturd2 / CH3 57 " H NWMR (400MHz, CDBCD):
61.83- white foam2.62 (m 8H), 2.81-3.02 (m, 6H), 3.22- 3.97 (m 7H),
4.02-4.98 (m 6H), 7.00 (dd, 1 H), ‘}"I’Q'H), 7.90 (s, 2H), 7.98 (d,
1H), 8.02 (m 2H). APCI MsmMz 4 r'solated as the free base - 3 OCT
2006 WD 2004/ 074291 PCT/ | B2004/ ‘ rrpg_é__\]3 and 74: (+) and (-)
8- Chl or 0- 5- (4- net hyl - nor phol i n¥ 2- yJ et ) & , 6-
tetrahydro-2H[1, 2' ] bi pyri di nyl ) 4H 2, 3, 5, 10b-t et raaza- benz
o[ e] azul ene :

Cl

were prepared from the appropriate amines and formaldehyde following a similar
5 procedure to that described in example 69,

Ex No R’ Yield (%)/ Data
Form
70° FHs 67 "H NMR (400MHz, CDCls): 5 1.26 (m,
N

white foam | 2H), 1.57 (m, 2H), 1.70-2.47 (m, 10H),

2.80 (m, 2H), 3.96 (m, 2H), 3.12 (m,

1H), 3.27-3.80 (m, 6H), 4.36 (m, 2H),

6.58 (dd, 1H), 6.62 (d, 1H), 7.31 (d,

1H), 7.44 (m, 3H), 8.18 (m, 1H).

APCI MS m/z 492 [MH]"

712 —, M 70 "H NMR (400MHz, CDCls): 5 1.26 (m,

C; white foam | 2H), 1.58 (m, 2H), 1.70-2.45 (m, 10H),

2.79-3.00 (m, 4H), 3.12 (m, 1H), 3.24-

3.81 (m, 6H), 4.36 (m, 2H), 6.59 (dd,

1H), 6.62 (d, 1H), 7.31 (d, 1H), 7.41-

7.56 (m, 3H), 8.18 (m, 1H).

APCI MS m/z 492 [MH]

72 Ch 57 'H NMR (400MHz, CD30D): & 1.83-
/\O white foam | 2,62 (m, 8H), 2.81-3.02 (m, 6H), 3.22-

3.97 (m, 7H), 4,02-4.98 (m, 6H), 7.00

(dd, 1H), 7.45 (d, 1H), 7.90 (s, 2H),

7.98 (d, 1H), 8.02 (m, 2H).

APCI MS m/z 492 [MH]"

a-isolated as the free base



NN V' N NNCN- O NCH3 ci Formal dehyde (0.1 m, 37 wt. %solution in
wat er) and sodi um tri acet oxyborohydride (55 5 ng, 0.26 mmpl) were added to
a suspension of the amine fromexanple 54 (60 ny, 0.12 okl G07 2005

di chl or omaigmegefaderrl ) and the reaction m xture was stirpetsdood/ 032
tenperature for 2 hours. The mixture was partitioned between

di chl oronet hane and 2 N sodi um hydroxi deggol uti on and the phases separ at ed.
The organi c solution was evaporated under reduced pressure and the residue
purified by colum chromatography on silica gel using 10

dlh chl or orre]E BEravaphel3hand '74:0(*8anamm:?om%(ﬂmmyam@wnfz-ylm%a@aﬁs aNals
then purifie n c col uim, and net hanol as
eluant to tﬁ?wh?@% )é’%ﬂ gsdﬁhﬂ‘ﬁﬁ’é Ob'tﬁtrﬂm E’% rslgiezulens 3)
S 1.60-2.30 (m 9H), 2.55- 2.81(m 4H) , Nn2)P6 (m 2H) 3.13 (m 1H),
3.38-3.98 (m 71-1), 4.37 (m 214 6.60 ¥§dd, 1 H, 6.66 (d, 1 H), 7.32 (d,
1 H, 7.42-7.59 15 (m 3H..N8.18 ( 1 . Cl MS mz 516 [MNa]' [a]0 =
-1.20 (¢ = 0.33, methanol }f a tl e [conpound of exanple 74. 11-1 NWR
(400MHz, CDCI3): 5 1.60-20Q-m 6H), 7 . 2.50-2.79 (m 4H), 2.96
(m 20 2H), 3.13 (m 1H), 3.20-3.79 ( Y| 11- 1) 4.37 (m 2H),
6.60 (dd, 1H), 6.65 (d, 11-1), 7.32 ( . __'@(m 31-1), 8.18
(m 11-1). APCI Ms mz 516 [MNa]+ [a]o +3. 43(0 0. 23, nethanol) - 3 COCT
2006 WD 2004/ 074291 PCTJI B2004/ 000432 ¢ - 131 Exanpl e 75:

[ 8- Chl or 0-Forfraidbn§ad (d. e aéwm % gdsiu{nén R vlvélér%bé sBubifiridbdtotitoRbhyaride f55.0b-

tetraaza- benzoEe] azu( en- 5- 3/ th'y yrrolidin-2- %4met hanone N-N
N\/ N- N ngHR26 mmol) were added toasuspens:ono the amme from example 54 (60 mg, 0.12

mmol) in dichloromethane (5 ml) and the reaction mixture was stirred at room temperature (
for 2 hours. The mixture was partitioned between dichloromethane and 2 N sodium

hydroxide solution and the phases separated. The organic solution was evaporated under

reduced pressure and the residue purified by column chromatography on silica gel using
10 dichloromethane:methanct:0.88 ammonia (93:7:1) as eluant. The product was then

purified by HPLC using a Chiralcel OD 250x20mm column, and methanol as eluant to

afford the title compound 6f exampile 73;

'H NMR (400MHz, CDCl3): 8 1.80-2.30 (m, 9H), 2.55-2.81 (m, 4H), 2.96 (m, 2H), 3.13 (m,

1H), 3.38-3.98 (m, 7H), 4.37 (m, 2H), 6.60 {dd, 1H), 6.66 (d, 1H), 7.32 (d, 1H), 7.42-7.59
15 (m, 3H), 8.18 (m, 1H).

APC! MS m/z 516 [MNa]"

[a)o = -1.20 (c = 0.33, methanol)

and the title compound of example 74.

"H NMR (400MHz, CDCl): 8 1.60-2.20 (m, 6H), 2.30 (s, 3H), 2.50-2.79 (m, 4H), 2.96 (m,
20 2H), 3.13 (m, 1H), 3.20-3.79 (m, 6H), 3.92 (m, 1H), 4.37 {m, 2H), 6.60 (dd, 1H), 6.65 (d,

1H), 7.32 (d, 1H), 7.42-7.59 (m, 3H}, 8.18 (m, 1H).

APCI MS m/z 516 [MNa]*

[a]p = +3.43 (c = 0.23, methanol)



N C Fornmal dehyde (37 wt. %in water, 0.1 m), triethylamne (0.5 m),
acetic acid (0.5 mM) and 5 sodiumtriacetoxyborohydride (135 88 63 mmol )
were added to a suspension of the amne fromexanple 43 (17532@T2 1632 nmol )
i n di chl or WPA0PH42 S810 nm) and the reaction mxture was BET/IBEeH/@H432Zo0m
tenperature for 1 hour. The m xture was partitioned between dichl oronet hane
(50 M) and 2 N sodi um hydroxi de sol utionif50 nm), and the phases were
separated. The organic solution was evaporated under reduced pressure and
the residue 10 purified by colum chromatography on silica gel using

di chl or omet hiaxamplet ¥ b Chiprad-(3 Ansbéteahya - 2ti41,3 ) bipwidinylrdrw)-4H,.6HZ, 8,61 Dbt he

1 60 2. 04 (m on Cpenoinaddfboad gt @W@W&%E-YI)% %% (m

41-1), 5.50-5.85 (m 2H), 6.60 (dd, 1 H),N6N66 (d, 1 H), 7.38-7.48 (m 2H),
7.58- 7.63 (m 2H), 8.18 (m 1 H). AP mz 492 [MH) + Exanples 76 to
NN N\/ NR C 20 were

de fgilowing a simlar
06 WO 2004/ 074291
6 QI H 57 "H NW

81: The follow ng conpounds—®f general strlctuye:
prepared fromthe approprian nd f ¢r mal dle
procedure to that describedNa=exanpl e 7
PCT/ | B2004/ 000432 -132- Ex No R Yield &
(400MHz, CDCI3): 8 1.56- 1 N white 2.40 (Y 3-3.28 (m 6H), 1V
foam 3.61-3.91 (m 21-1), 4.23-4.42 (m 2H), 5. 46-5. 86 (m 2H), 6.60 (dd,
1H, 6.66 (d, 1 H, 7.37-7.50 (m 2H), 7.57-7.63 (m 2H), 8.18 (d,

Formatdehyde (37 wt. % in water, 0.1 ml), triethylamine (0.5 ml), acetic acid (0.5 ml) and
5 sodium triacetoxyborchydride (135 mg, 0.63 mmol) were added to a suspension of the
amine from example 43 (175 mg, 0.32 mmol}) in dichloromethane (10 ml) and the reaction
mixture was stirred at room temperature for 1 hour. The mixture was partitioned between
dichloromethane {50 ml) and 2 N sodium hydroxide solution (50 ml), and the phases were
separated. The organic solution was evaporated under reduced pressure and the residue
10 purified by column chromatography on silica gel using dichloromethane:methanoi:0.88
ammonia (95:5:0.5) as eluant, to afford the title compound as a white foam (103 mg).
"H NMR (400MHz, CDCls): § 1.60-2.04 (m, 6H), 2.20-2.52 (m, 5H), 2.84-3.23 (m, 6H),
3.60-4.46 (m, 4H), 5.50-5.85 (m, 2H), 6.60 (dd, 1H), 6.66 (d, 1H), 7.38-7.48 (m, 2H), 7.58-
7.63 (m, 2H), 8.18 {m, 1H).
15 APCI MS m/z 492 [MH]

Examples 76 to 81:
The following compounds of general structure;

ci
20 were prepared from the appropriate amines and formaldehyde following a simitar
procedure fo that described in example 75.



1 H. APCI M5 mz 492 [MH]' Mcroanalysis found: C, 61.34; H £ 6.23; N,
18. 93. C2eH30CI N7G 0. 25CH2C1 2 requires C, 61.43; H 5.99; N, 19.10% 778
Q ICH3 29 H NWR (400MHz, CDC13): 81.58 ~}_ 1.97 (m 2H), 2.0B9Z A8 (m 4H),
2 38 2 60 (m 4H), 2.70-3.19 (m 4H), 3.20-3.45 (m 1 H), 3.63-4.98 (m
og,wmméglzm 6.60 (dd, 1'H, 666 (d 1H, Feifsmbobem 2H).
759( é (m 1 H. APCl MS mz 492 [M-1]" 78 1 CH3 'H NMR
(400MHz, CD3OD): 8 ' N 1.64-2.02 (m 8H32.2.25 (m 2H), 2.58 (m 1 H),
2.85 (m 4H), 3.18- 3.60 (m 3H), 3.80 (m 1H), 3.98- 4.70 (m 4H),
4.82-5.78 (m 2H), 7.01 (m 1 H, 7.43 (d, 1 H, 7.80- 7.95 (m 3H), 7.98
(d, 1 H, BENo(mMR1 H), 8.20 (br sliddihy APCl M5 nTzDh@6 [MH ™~ - oCT
2006 WO 2004/ 074291 PCT/ |1 B2004/ 000432 _ -133] 79 ON N CH3 59 H NWR (40QMHz,
CDClI3): 811.42- 2.138 (m 11 H), 2.61 (ﬁ?ml‘l—l); 2.77- 3.18 (m 5H), 3.14-4.82

m 6H), {H. I8 560 (m , @nHb0 (ad, ) y 2 1(m
SRLE RE s B G S R e
D white 2.40 (m, 11H), 2.83-3.28 (m, 6H),
foam 3.61-3.91 {m, 2H), 4.23-4.42 (m,

2H), 5.46-5.86 (m, 2H), 6.60 (dd,
1H), 6.66 (d, 1H), 7.37-7.50 (m,
2H), 7.57-7.63 {m, 2H), 8.18 (d,
1H). APCI MS m/z 492 [MHY"
Microanalysis found: C, 61.34; H,
6.23; N, 18.93.
C.sHaCIN;O;0.25CH,CL, requires
C, 61.43; H, 5.99; N, 19.10%.

P

77 N s 26 H NMR (400MHz, CDCly): 5 1.58-
}O 1.97 (m, 2H), 2.03-2.38 (m, 4H),

2.38-2.60 (m, 4H), 2.70-3.19 (m,
4H), 3.20-3.45 (m, 1H), 3.63-4.98
(m, 6H), 5.00-5.62 (m, 2H), 6.60
(dd, 1H), 6.66 (d, 1H), 7.38-7.56
(m, 2H), 7.59 (m, 2H), 8.18 (m,

1H).
APCI MS m/z 492 [MH]"
78° 5 g TH NMR (400MHz, CD,0D): 6
/L N 1.64-2.02 (m, 8H), 2.25 (m, 2H),
O 258 (m, 1H), 2.85 (m, 4H), 3.18-

3.60 (m, 3H), 3.80 (m, 1H), 3.98-
4.70 (m, 4H), 4.82-5.78 (m, 2H),
7.01 {m, 1H), 7.43 (d, 1H), 7.80-
7.95 (m, 3H), 7.98 (d, 1H), 8.04
(m, 1H), 8.20 (br s, 1H).

APGCI MS m/z 506 [MHT'




80 0" N CH3 54 H NWR (400MHz, CDCl 3):

8 1.58-

2.42 (m 7H), 2.61-2.76 (

1H) 0281319(m 5H), 3.44-4.52 (m 8H), 499560(m 2 0522%(
660’\)& %739(dd 1H), 7.45 (dd, 1 H), 7.58

H) ' APCI MEOR094/458291 VH + 810 i C H3 62 rH NMR (400NHz, cm:rm;zommom-

2.42 (m 8H), 2.79-3.20 (m 4H), 3.35 (m 1H), 3.59-3.97 (m 6H), O

4.20-4.42 (m 2H), 5.00-5.70 (m 2H), 6-88-(dd, 1H), 6.63 (d, 1H),

7.36-7.45 (m 2H), 7.58 (m 2H), 8.16 (m 1H). APCl MS nmfz 508 [ MH] +

a-reaction stirred at
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et her eal
2004/ 074
O d
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54

'H NMR (400MHz, CDCl): § 1.58-
2.42 (m, 7H), 2.61-2.76 (m, 1H),
2.81-3.19 (m, 5H), 3.44-4.52 (m,
8H), 4.99-5.60 (m, 2H), 6.60 (dd,
1H), 6.60 (d, 1H), 7.39 (dd, 1H),
7.45 (dd, 1H), 7.58 (m, 2H), 8.18
(m, 1H).

APCI MS m/z 508 [MH]"

81°

%
B
0

62

'H NMR (400MHz, CDCl5): 5 1.62-
2.42 (m, 8H), 2.79-3.20 (m, 4H),
3.35 (m, 1H), 3.59-3.97 (m, 6H),
4,20-4.42 (m, 2H), 5.00-5.70 (m,
2H), 6.59 (dd, 1H), 6.63 (d, 1H),
7.36-7.45 (m, 2H), 7.58 (m, 2H),
8.16 (m, 1H).

APCI MS m/z 508 [MH]"

a-reaction stirred at room temperature for 24 hours

b-product treated with ethereat HC! to afford the trihydrochioride salt

n1

N~

hours_b-product treated with

N O

82
for
t he

ysi s



10 tetramet hyl uroni um hexaf | uor ophosphate (122 ng, 0.32 nmol) and
tetrahydro-4- pyrancarboxylic acid (41 ng, 0.32 mml) were addgdyp @ t he
reaction mxture was stirred for a further 24 hours. The nlxture

partiti onagliohedieeni di chi or onet hane and aqueous sat ur at gg-BERbddo0ds2

bi carbonate sol ution, and the |ayers separated. The organic phase was dried
over nagnesi um sul phate and evapor ated uné®r reduced pressure. The crude 15
product was purified by col um chronatography on silica gel using

di chl or onet hane: net hanaol ;: 0. 88 _ammmni a (95 I)WPS eluant, to afford the
title conpol@mple sy %ﬂoéo‘ét@ﬂeﬁ @1@53‘1?550'2*'11&1 Rilppyricioity)-¢o@H:.3.510b-
1.58-2.42 I

3.97-4.17 Em 29{? tfgggé%&éﬂzogéﬁzu'& 8‘?@%{?@%@{; "ﬁ%ﬁﬂ%ﬁ%&’%&?s (
7.40 (d, 20 1 H), 7.50-7.6
3 OCT 2006 WD 2004/074291 K

2H) ,
3 8.2 ¢H, 1 H. APCI M5 mz 493 [MHz -
Q43 - 135/Ex&mpl e 83:

[8-Chloro-1-(3,4,5,6-tetrahydrg 2' ] bNpyr™din -Yy1)-4H, 6H 2, 3, 5, 10b-

t etraaza- benzo[ e] azul en-5-yl - piperidyn- -met hanone NN\ N, N N
NO d C)(lH—Benzotriazol-l-yl)-N,N,N _ [
hexaf | uor ophosphate (395 ng, 1.04 5 as added to a solution of

1- net hyl pi peri di ne-4-carboxylic acid hygrochloride (210 ng, 1.04 nmol) in
di chl oronet hane (10 m) and the soluticn stirred for 30 ninutes The am ne

from exanpl.e.4 (200 ed and the reacti ure

stirred at Uré %ﬁg%ﬂylg&prgt “\"HB'“H:I %@HOWQ o 8\%3
aqueous 50ﬁ|zlm¢ml wéPadHRaad @ saltibh b@fet@hgdfbhap%geémsxw@ lagid (gnMéascﬂémeQ? over
magnesi um sul phat e. 10 sol ution_was evaporated under reduced pressure

e o G 43 109 faz M, 0 60 remon i i BP0 RRARYE BHEN es. g
using et hYétir?é‘d%ﬁQ@ ARt ER e Smitd f?dﬁ(‘!‘éﬂélﬁpl(agp(@@ ‘g, 0. @@nﬁh&g%s aHQe@Qﬁ@r d

the title conpound as a white solid
Exanpl e 84the reaction mixture was stirred at room temperature for 18 hours. TLC anaiysns shcwed

8| Chl or 0- Sgipl sBRNghatedArbMbived; 33 dadiidni &-QHbrbiRBYAT 94NN, g- 1 b pyridin
a 10 tetramethyluronium hexafluorophosphate (122 mg, 0.32 mmol) and tetrahydro-4-
pyrancarboxylic acid {41 mg, 0.32 mmol) were added, and the reaction mixture was stirred
for a further 24 hours. The mixture was partitioned between dichloromethane and aqueous
saturated sodium bicarbonate solution, and the layers separated. The organic phase was
dried over magnesium sulphate and evaporated under reduced pressure. The crude
15 product was purified by column chromatography on silica gel using
dichloromethane:methano!;0.88 ammonia (95:5:0.5) as eluant, to afford the title compound
as a white solid (105 mg).
H NMR (400MHz, CDClL): 5 1.58-2.42 (m, 10H), 2.81 (m, 1H), 2.98-3.22 (m, 4H), 3.50 (m,
2H), 3.97-4.17 (m, 2H), 4.22-4.50 (m, 2H), 5.08-5.46 (m, 1H), 6.60-6.78 (m, 2H), 7.40 (d,
20 1H), 7.50-7.65 (m, 3H), 8.20 (d, 1H).
APC| MS m/z 493 [MH]"



4-yl)-5,6-di hydro-4H 2, 3,5,1 b-tetraaza-benzo[ e] azul ene N-N HEI}FN \' \'N
N--ON-CH3 C Fornal dehyde (37%in water, 0.1 m), triethyl artnd (20065 m ),
acetic acid (0.5 mM) and sodiumtriacetoxyborohydride (75 ng, 0.36 mmuol)
wer e addedWoRoed/&¥zensi on of the 20 amine from exanpl e FECYIB2URH00F218
mmol ) in dichloronmethane (10 m), and the reaction mxture was stirred at
roomtenperature for 3 hours. The m xturd3fwas partitioned between

di chl oronet hane and 2 N sodi um hydroxi de sol ution, and the phases were

BT SRS b A e
resi due was purifi Q&rﬁé&a‘;ﬁﬁn‘ﬁﬂé a2Blehb- 9{184-ﬁﬁfrgpgwegiin%*l)-ﬁ%t%bn§5' ng

di chl or onet hane: net hanol : 0. 88 ammoni a uant, to afford the
title conpound as a whi te@? 2006 V\D,2Q04/ 074291
PCT/ | B2004/ 000432 -136 ' 400 : ~§0- 2. 21 (m 4H), 2.40
(s, 3H, 2.83-3.78 (m 12H) .34 ) 1H), 6.66 (d, 1H),

7.34 (d, 1H), 7.42-7.58 (m 31-1), :
Exanpl es 85 to 88: The follow ng congo »f gRneral structure: N'N N N N
NR Cl were prepared fromthe appropyiate am nes and al dehydes or ketones
followng a simlar procedure to that/described in exanple 84. Ex No R
Yield Data Form 85 CH3 62 H NVR (40®MHz, CDCI3): S 0.95 N~ CH3 white

foam (d, 64)1HBefBofia?d-1-IH-NATN N2t REmetifohilin HeXhuorbpRGsphitte @45, 1.64 60
5 mmol} was added to a solution of 1-methylpiperidine-4-carboxylic acid hydrochloride (210
mg, 1.04 mmol) in dichioromethane (10 mi) and the solution stirred for 30 minutes. The
amine from example 4 (200 mg, 0.52 mmol) was added and the reaction mixture was

MS mz 450 [MH' 5

stirred at room temperature for 18 hours. The mixture was washed with agueous sodium
carbonate solution and the organic solution was dried over magnesium sulphate. The

10 solution was evaporated under reduced pressure and the crude product was purified by
column chromatography on silica gel using ethyl acetate:methanol:0.88 ammonia (80:10:1)
as eluant, to afford the title compound as a white solid (195 mg).
APCI MS m/z 506 [MH]"

15 Exani__ple 84: 8-Chioro-5-(1-methyl-azetidin-3-yl)-1-(3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-
4-y1)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzolelazulene

N—N
I\
(Nj/ NO/AN)\\N—CN—CHS

c

Formaldehyde (37% in water, 0.1 mi), triethylamine (0.5 mi), acetic acid (0.5 mi) and
sodium triacetoxyborohydride (75 mg, 0.36 mmd!) were added to a suspension of the

20 amine from example 55 (77 mg, 0.18 mmol) in dichloromethane (10 ml}), and the reaction
mixture was stirred at room temperature for 3 hours. The mixture was partitioned between
dichloromethane and 2 N sodium hydroxide solution, and the phases were separated. The
aqueous layer was extracted with further dichloromethane and the combined organic
solutions evaporated under reduced pressure. The residue was purified by column

25 chromatography on silica gel using dichloromethane:methanoi:0.88 ammonia (95:5:0.5) as
eluant, to afford the title compound as a white foam (72 mg).



(dd, 1 H, 6.65 (d, 1 H), 7.34 (d, 1 H, 7.44 (m 2H, 7.53 (d, 1 H), 8.18
(d, 1 H. APCl M5 mz478 [MH' 86 29 1H NWVR (400MHz, CDCI3): 8 1.60- ~
jv-CH3 2.08 (m 8H), 2.25 (s, 3H), 2.51 (m _ / 1H), 2.80--3 04T foos 4H) .
3.17 (m 3.96 (m 6 4.36 (m 21-1), 6.60 66 (d,
11-1) ( ‘i’?g}’?"’d"%%q , 7. 211 7. ?8 (m 3H§, 8.18 %d, 1 H)lgﬁAl\lgmélaml\/;&éMr??z47 (
[MH' 10 - 3 OCT 2006 WO 2004/ 074291 A& | B2004/ 000432 -137- 87 32 'H NWR
(400MHz, CDCI3): S 1.10 (t, cH33H) 1.54-2.10 (m 81-1), 2.40 (g, 2H),
2.54 (m 1 H, 2.76-3.03 (m 6H), 3.17 (m 1H), 3.42-4.96 (m 41-1), 4.36
(m 2H) , &1 BYIR #POMHE, CDEIH 65 (19-2.2Hm, 4?H)3@ 40(s, 3HNK)2.83F348-(, 98H), @34 GH)

8. 8 | [ CDCI 3): 8 1.10
%o oAbt 1iDeBed TR 7%%‘% AR e L R R R T
(m 11 1)5.,Pc3mmmmnmm] 41-1), 4.36 (m 2H), 6.60 (m 1 H, 6.66 (d, 1

H, 7.30 (d, 1 H, 7.41-7.58 (m 3H), 8.18 (d, 1 H. APCI M5 nmlz 528
]t Exanpl e 89:

| dr §-5- (1-met hyl - pyrrol i di n- 3-Egampled 85 fo 886-t et rahydro-2H-[ 1, 2' ] bi pyrid
The following compounds of general structure:

N—N
/B

v Cl

?-Q%

were prepared from the appropriate amines and aldehydes or ketones following a similar
procedure o that described in example 84.

ExNo ‘| R’ Yield (%)/ Data
Form
85 CH, 62 TH'NMR (400MHz, CDCl,): § 0.95
‘—CN“<CH white foam | (d, 6H), 1.78-2.40 (m, 5H), 2.86-
) 3.60 (m, 12H), 4.36 (m, 2H), 6.60
(dd, 1H), 6.85 (d, 1H), 7.34 (d, 1H),
7.44 (m, 2H), 7.53 (d, 1H), 8.18 (d,
1H).
APCI MS mv/z 478 [MH]"
86 29 "M NMR (400MHz, CDCls): 5 1.60-
'_Q"CHB 2.08 (m, 8H), 2.25 (s, 3H), 2.51 (m,

1H), 2.80-3.01 (m, 4H), 3.17 (m,
1H), 3.40-3.96 (m, 6H), 4.36 (m,
2H), 6.60 (m, 1H), 6.66 (d, 1H),
7.30 (d, 1H), 7.41-7.58 (m, 3H),
8.18 (d, 1H).

APCI MS m/z 478 [MH]"

10
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1H), 2.78-3.03 (m, 7H), 3.14 (m,
1H), 3.38-4.00 (m, 4H), 4.36 (m,
2H), 6.60 (m, 1H), 6.66 (d, 1H),
7.30 (d, 1H), 7.41-7.58 (m, 3H),
8.18 (d, 1H).

APCI MS m/z 528 [MNa]"

q

nirbN)VIR HogMtin, EPEth A8 (5 m ),

-

Example 89: 8-Chioro-5-(1-methyi-pyrrolidin-3-y1)-1-(3,4,5,6-tetrahydro-2H-[1,2"Ibipyridinyl-
4-yl)-5,6-dihydro-4H-2,3,5, 10b-tetraaza-benzo[e]azulene
N—N

UO”“\

Cl

St

5 Formaldehyde (18ul, 37 wt. % solution in water, 0.22 mmol) and sodium

triacetoxyborchydride {47 mg, 0.22 mmol) were added to a solution of the amine from

example 56 (100 mg, 0.22 mmol) in dichloromethane (5 ml), and the reaction mixture was

- stirred at room temperature for 30 minutes. Saturated aqueous sodium bicarbonate

solution (10 ml) was added, the mixture was stirred vigorously for 10 minutes, and the

10

layers were separated. The organic layer was evaporated under reduced pressure and the

residue purified by column chromatography on silica gel using dichloromethane:methanol:

0.88 ammonia (85:5:0.5) as eluant. The product was azeotroped with ether to afford the

title compound (60 mg).



m nutes, and the | ayers were separated. The organic | ayer was evaporated
under reduced pressure and the residue purified by colum chromatography on
silica gel using 15 dichl oromet hane: net hanol : 0. 88 anmoni a (95:087 Qpgp) as

el uant . TRep Bfosehy was treat ed with ethereal hydrochlo g _afford
the title conpound. 'H NVR (400MHz, CD3CD) . 5 1.43 (d, %ﬁ)ffftﬁidog/g@ %0 (m
4H), 3.35-4.85 (m 17H), 7.02 (t, {37 (d, 1H), 7.80-7.92 (m 2H),

7.97 (d, 2H), 8.06 (t, 1H. APC rﬂz 492? " 20 Exanple 91:
2-[8-Chloro-1-(1-pyrimdin-2-yl-piperidin-4 yI) 4H, 6H 2, 3,5,1 b-tetraaza-
benzo[ e] aZHl MMRF40dMHECROR): 5 1¥428BQM! s8R, 2.54 [, BH), S0P epWkSL hy adri 129, (809l ,
0.62 nmmol ), fol IE(ovved bé WChI or oet %ol ks'21f NF g (50 'H? vve?dena ded to

a sol uti ore-8f @ AE).8%h bl%ge'&(& b 3112 (.20, %&3 (b 16h, %ﬁ%l(? ZH) 4.33 (s, 2H),

N, N- di net 6 d tyehred at room
temper at ures o s Bde T 4/1’8??1’2“9%@%%‘1”? 5 PEB A3 R T 16
hour s. Théﬁﬁlﬂﬁm@ﬁﬁé[fﬂﬁhcentrat ed under reduced pressure and the residue
was purg fied by colum chromat ography on silica gel using ethyl

acet at e: net hanol : 0. 88 amonia (90:10:1) as eluant, to give the title

conpound as an Exafnphd 90&-§bl0i‘@l-5((1—2$]3pmy)y]—pyrr¢i‘ VR y()H0(B\VHE, 6-1ebahRiro-2H-

15”26 By Pt Bl S8l vty Sl mfodied

2H) 8.30 (s, 2H). APCI M5 m z426 [MH]
8- Chl or 0- 5- (2- met hoxy-et hyl ) -1-( ri

anpl e 92:
diWa- 2- yI - pi peri Hi n- 4-yl ) -5, 6-di hydro
10 4H2,3,5,1 Ob-tetraa enﬁo(e] zul*gnhe E@ |
we
of

N,N-D||sopropyl et hyl am ne/(8b nmol), fh by 22brononet hoxyet hane
(0.2 M, 0.62 mol) were dtoas | am ne from exanpl e 1<2
(200 ng, 0.52 mmol) in N N-dinmethylfd 1de (6 mM) and the reaction

m xture was stirred at 80C for 18 hour 3HC

Cl

Acetone (0.1 ml) and sodium triacetoxyborohydride (47 mg, 0.22 mmeol) were added to a
10 solution of the amine from example 56 (100 mg, 0.22 mmol} in dichioromethane (5 ml), and
the reaction mixture was stirred at room temperature for 16 hours. Saturated aqueous
sodium bicarbonate solution (10 ml) was added, the mixture was stirred vigorously for 10
minutes, and the layers were separated. The organic layer was evaporated under reduced
pressure and the residue puriﬁed by column chromatography on silica gel using
15 dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant. The product was treated
with ethereal hydrochloric acid to afford the title compound.
'H NMR (400MHz, CDsOD) : 3 1.43 (d, 6H), 1.85-2.70 (m, 4H), 3.35-4.85 (m, 17H), 7.02 (t,
1H), 7.47 (d, 1H), 7.80-7.82 (m, 2H), 7.97 (d, 2H), 8.06 (t, 1H). |
APCI m/z 492 [MH]"
20
Example 91: 2-[8-Chloro-1-{1-pyrimidin-2-yl-piperidin-4-yl)-4H,6H-2,3,5, 10b-tetraaza-
benzolelazulen-5-yi]-ethanol
N—N

oy OO

N,N-Diiscpropylethylamine (80p, 0.62 mmol), followed by 2-chloroethanol (52pl, 0.78
25 mmol) were added to a solution of the amine from example 12 (200 mg, 0.52 mmol) in
N,N-dimethylformamide (6 mi), and the reaction mixture was stirred at room temperature



15 The m xture was concentrated under reduced pressure and the residue
purified by colum chromatography on silica gel using ethyl ~3 0T 2006

acet at e: net hanol : 0. 88 anmonia (95:5:0.5) to give the title conpound as a
gum (76 ni¥YO 20DHONIRL (400MHz, CDCI3): 8 1.84-2.16 (m 4H) PCIIBBOFERA3A m 5H),
3.20-4.50 (m 9H), 4.80 (m 2H), 6.48 (dd, 1 H), 7.32 (d, 1 H, 7.58 (m
2H), 8.30 (d, 2H). 20 APCI M5 niz462 | " Exanpl e 93:

8-Chl oro-5-pyrimdin-2-yl-1-(3,4,5,6-tetrahydro-2H[1, 2" ] bi pyridinyl-4-yi)-5

, 6- di hydgp- : - i
m'6xt ulr eyogo?géy Délr’ﬁg n@%&%é%%paﬁ%gcgﬁ%% Eﬂr%&#%&g}%d%%&@gﬁé H%%%%W%?V édi ne
(66 ng, puiedrhyotojuramdhiemaiegraping omsticngeleisingXeting acotaf@mmthenpl:0.88

"o ves Ao S e toide Fis e Bt e b iopa i o

starting HaNMR MOOMHZ GDCIGS 152-208 (M| BiHpI2.62 @il 1)pRRAI(H, dHNS. 6 fmaH), 0. 58

nmol ) S ed e i S irred at 80C faor urther 72

nour 5. " Eha 1848k dtfin-3t-cre GEEPh.RB0 e 2B dditn druadcasSrd abadm g

resi due wa3oqaraM) i oned between ethyl acetate and brine, and 5 the |ayers
were separated. The organic | ayer was washed with water, wash with ammoni um
chl ori de @*B%M%W,/Zﬁ?fq @@f"]over magnesi um sul phate and t hen evaporat ed under
reduced pressure. The residual yellow oil was purified by colum

chromat ography on silica gel using dichl oromethane: net hanol (95:5) as
el uant, t oE¥ampleg92:ReChiora-8-(2wigtiutycetay)-4-(1perimisin-giyi-pipetidinigyl)-5 SodihydrodvR

400 CDC13): S 1.61-2.4 ) _ . 3.63-4.48 4H) |
E:,_ 60|-V|5_|.4Q4 (m )21- 1), 6.60 (%H(%ﬂ%tgéa%gﬁeﬁ%"%?(d, 1 H, 7.51?(mH)1
H, 7.52 (m 1 H, 7.60 (s, 1 H),. 8. H. 8.38 (d. 2H). APCI niz459
[ MVH + 15 Exanpl e 94: \

8.16 fm 1 H),
8- Chl oro-5-pyri m di n-4-yl - , AP, 6- %ym-z \2' ] bi pyridinyl-4-yl)-5
1 -le
==N

, 6- dihydro-4H2,3,5,1 o traaza nzo azufene N NH,N N=\

a

N,N-Diisopropylethylamine (80pl, 0.62 mmol), followed by 2-bromomethoxyethane (0.2 mi,
0.62 mmol) were added to a solution of the amine from example 12 (200 mg, 0.52 mmol) in
N,N-dimethylformamide (6 ml) and the reaction mixture was stirred at 80°C for 18 hours.
15 The mix};ure was concentrated under reduced pressure and the residue purified by column
chroméfbgraphy on silica gel using ethyl acetate:methanol:0.88 ammonia (95:5:0.5) to give
the title compound as a gum (76 mg).
"H NMR (400MHz, CDCls): § 1.84-2.16 (m, 4H), 2.78-3.20 (m, 5H), 3.20-4.50 (m, SH), 4.80
(m, 2H), 6.48 (dd, 1H), 7.32 (d, 1H), 7.58 (m, 2H), 8.30 (d, 2H).
20 APCIMS m/z 462 [MNa}

Example 93: 8-Chloro-5-pyrimidin-2-yl-1-(3,4,5,6-tetrahydro-2H-[1,2'1bipyridinyl-4-yi)-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzofelazulene
N—N

¥/
OO0

25 A mixture of the amine from example 4 (200 mg, 0.53 mmel), 2-chloropyrimidine (66 mg,
0.58 mmotl) and potassium carbonate (72 mg, 0.53 mmol) in N,N-dimethylformamide (5 mi)



IN ci A mxture of the amne fromexanple 4 (500 ng, 1.3 mol ), potassium
carbonate (480 ng, 3.5 mmol) and 4-chloropyrimdine (300 ng, 2.6 mmvpl) was
stirred at 95C for 18 hours. 20 The cool ed reaction m xture diluted with
ethyl acetate and the solution was washed with brine (5x) jﬁ\ﬁgmﬁjri ed over
nmagnesi unwewopigtimiand concentrated under reduced pressprRB26GiGo0BIIzde
product was purified by columm chromat og,rgphy on silica gel using

di chl or onet hane: net hanol (100:0 to 95:5) as eluant, and the product was
triturated with diethyl ether to afford the title compound (80 ng). 25 'H

ngo(jog?W(é% s l_ér)rom% tén@@ra%urg‘for(‘léﬁ hfi;'r@ gggggna s?ﬁ%med%t%ﬁ émat% 6. 66
(d 1 H) remained, gp agpifional, ZsmI@r@pyrlmee {66 R O mqu)wa%acide andthed) , 8. 32

PCT J I B200 %ﬁ%}l\gés st]ri%atégf 2E! fPlrré égﬂﬁ%? 75 Miu.lrs Thelodiel @BAfe waR evagg'!aqgcfl 291
8- Chl or o- Uinde3 rddiied- preﬁsmhyﬂe cesﬂiﬂe[vﬂasaﬁa]rtbhqnmdlhélt\mén éthylléceﬂdﬂa aht Brineparid Ob-

t et - | al deh Ncl A
ol Ut of B 1S W nOFaRiic Ty e Bapohpwogh oo thrers Yo oR ¢ aci d (15
m) was 5afimoniuiel chlori8é Sollitivn, anh@umsr ma'gwesamba@hme@nartaemeama@am@t ed

under reduced pressure _and the resi due was éltloned bet ween

acet ate aFﬁFL@ﬁ‘gP[ﬁ??HrecaTWﬁé'FHals‘/ ﬁ%‘f’ o was pFH E?'E“MOIEEFSF‘%};U@" Sif@ t he
organic pBéﬁ%ir}%ﬁcﬁMWﬁér@h@ﬂh@ﬁél égﬁgzﬁgéluaﬁf Qé%ﬂéz% the ’uﬂé &&nbb@’xd bt ke
conpound 400MHz (m 4H), 2. 4 (m 3H),

378458y(sllﬁwug;H)175n3 10 (m 1H, 6.62(m 1H., 675(m 1H) 2 e
L) 0o O NAR JaidhanZ 05 151040 fntf Backall(m, 81 s 681448 (i, 4410

8- Chl or o- 5qossa45mazlﬂht6rwwmrzﬂ)2msﬁld 2AH)0T BPr(d1 )y 7-48- (b, }14H, BE2Z0G 16),10b{ 15

tetraaza- k}eébZ@[ ﬁllja%%em ﬁ_‘)sgbgre&)ré}_ﬁ aci d di net hyl am de

APCI m/z 459 [MH]"

15 Example 94: 8-Chloro-5-pyrimidin-4-yl-1-(3,4,5,6-tetrahydro-2H-[1,2’}bipyridinyl-4-y1)}-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzolelazulene

N—N
7\

cl
A mixture of the amine from example 4 (500 mg, 1.3 mmol), potassium carbonate (480 mg,
3.5 mmot) and 4-chioropyrimidine (300 mg, 2.6 mmol) was stirred at 95°C for 18 hours.

20 The cooled reaction mixture was diluted with ethyl acetate and the solution was washed
with brine (5x), then dried over magnesium sulphate and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel using
dichloromethane:methanol (100:0 to 95:5) as eluant, and the product was triturated with
diethyl ether to afford the title compound (80 mg).

25 'H NMR (400MHz, CDCl3): 5 1.80-2.24 (m, 4H), 2.97 (m, 2H'), 3.18 (m, 1H), 3.90-4.43 (i,
4H), 5.20-5.80 (m, 2H), 6.56 (d, 1H), 6.60 (m, 1H), 6.66 (d, 1H), 7.42 (m, 2H), 7.57 (d, 1H),
7.62 (s, 1H), 8.18 (m, 1H), 8.32 (d, 1H), 8.70 (s, 1H).

APCI m/z 459 [MH]"



NN NN J NV OCHO NOCH3 d Dnethylsul phanoyl chloride (0.12 m,
1.08 nmol ) was added to a solution of the am ne from exanpl e #((TL4f35 N0,
0.36 mml) and pyridine (901, 1.08 mmol) in dichloronmethane (8 m and the
reaction rWQtZB‘H@Y"Wé stirred at roomtenperature for 18 HEUFB200408042, v s
20 showed that starting material remai neglM so addi tional dinethylsul phanoyl
chloride (0.08 m, 0.72 mvol) was added aﬂd the m xture was stirred for a
further 24 hours. The m xture was washed with saturated agueous sodi um

bi car bonat e ' - alr _D) ), L, Lo B4 »angl &t der
reduced presgﬁirdgﬂeT éaé‘(:;iﬂgga g %g’t?(r:?& mﬂg@dp@ﬁ@e%%ﬁd%gﬁﬁmm% ’%‘g@gphy
on silica gel using dichl or tiseraienzoielnzviene-5-cedaldenydea 25 (95:5:0.5) as
eluant, to afford the title conpound as a pglLg,yellow gum (120 ng). - 3 OCT
2006 WD 2004/ 074291 PCT/ | B2004/ 000432 1424 '\d NVR (400MHz, CDCl3): 6
1.58-1.94 (m 2H), 2.10-2.40 (my2H) : 8H, 3.15 (m 1 H),
3.62-4.00 (m 2H), 4.21-4.97 [n N d, 1 6.67 (d, 1 H, 7.39
(d, 1 H, 7.47 (dd, 1 H), 7.%9 1N), 8.19 (d, 1 H), APC
MS mz 488 [MH ' 5 Exanple 9 ©
8-Chl oro-5-pyridin-2-ylmethyl -1 -(1-pyrimdi yl - pi peridin-4-yl)-5, 6-di hydr
0o- 4H2,3,5,1 b-tetraaza-benzo[e]lazulene / NN C-NI "-r NN O N ci

Sodi um tri acet oxybor ohydride (277 ng, 1.31%mpl) was added to a mixture of

t he am ne s : I - | dl xal.dehyde
(105 my. 0 SMILAR BERIE thin balolTd (8o i, ST ot e RN LY
cool ed t & SfirechaiBd°Bdor 8hotuisoThe cobled emixture was concentrated under reduced pressure

and the residue was partitioned between ethyl acetate and sodium bicarbonate solution.

The layers were separated, and the organic phase was evaporated under reduced

pressure to give the title compound.

'H NMR (400MHz, CDCls): § 1.60-2.42 (m, 4H), 2.98-3.24 (m, 3H), 3.78-4.58 (m, 5H), 5.43
10 (m, 1H), 6.62 (m, 1H), 6.75 (m, 1H), 7.40 (m, 1H), 7.55 (m, 1H), 7.60 (d, 1H), 8.18 (m, 1H),

8.21 (d, 1H).

APCI m/z 409 [MH]"

Example 98: 8-Chloro-1-(3,4,5,6-tetrahydro-2H-{1,2"Jbipyridinyl-4-yl}-4H,6H-2,3,5,10b-
15 tetraaza-benzo[elazulene-5-sulphonic acid dimethylamide

N—N
{ »\ O
. \

O CH,

cl
Dimethylsulpharmoy! chloride {(0.12 ml, 1.08 mmol) was added to a solution of the amine
from example 4 (140 mg, 0.36 mmol) and pyridine (80ul, 1.08 mmof) in dichioromethane (8
' ml), and the reaction mixture was stirred at room temperature for 18 hours. TLC analysis
20 showed that starting material remained, so additional dimethylsulphamoyl chioride (0.08
ml, 0.72 mmol) was added and the mixture was sfirred for a further 24 hours. The mixture
was washed with saturated agueous sodium bicarbonate solution, dried over magnesium
sulphate, and evaporated under reduced pressure. The crude product was purified by
column chromatography on silica gel using dichioromethane:methanol:0.88 ammonia
25 (95:5:0.5) as eluant, to afford the title compound as a paie yellow gum {120 mg).



was then stirred at roomtenperature for 18 hours. 0.88 Anmoni a was added to
the reaction mxture, the phases were separated and the organic ? er was
dried over nagnesium sul phate and evaporat ed under reduced pre%sﬂ@ 006 The
crude produotzooaE4dD purified by col um chr omat ogr aphy orp(s[i/tdzo(a/@eiszusi ng
di chl or onet hane: net hanol (95:5) as eluant, to afford the title conpound
(167 ng) 'H NWVR (400MHz, CDCI3): 3 1.78-21426 (m 4H), 3.00, 3.18 (2xm 4H),
3. 35-3. 60, 380398 (2xm 5H), 4.80 (m 2H), 648(dd 1H, 722(m 1
H, 7.37 (4,
20 APCI MB W& 0M7H} cﬁr&mwe@ @tﬁmgéhh)@ﬁ\% 50 omy éﬂh?&ﬂ?—?: 02 (m, 8§-|) 315"
PCT/ 182004400453 coldiGe (xap s 87\, 9R) 6 F! o), @871, apPPYS

|§ )9, ( ﬁ‘ﬂf’ g gﬁ%i froﬁ )88 gjpﬁl

general st uct ur pr epare t he”appr

fol | owi ng &4 @i ‘lahl) 5¢5§c(édUﬂ)e7t@ Ehald), 8e9ddi bdd 5 in exanple 97. Ex No R
Data 98 S> + CDCl 3 S1.79-2.12 (m 4 J 3.00 (m 2H),
3.18 (m 1@%'%@&%@%\@#} ) 4.06 (m 3H), (4 65H)5 00 (m 3H§ 6. ZDS (s

%H)97535(m3l—|) 750(s 1H) 7.58(d,1 , 8.28 (d, 2H). APC
47 | 3)

MERTL: ma}*esé DR BYfincrymety-1 31 byt 9&@3%gﬁ”§n?l“>4-w>%62d@vqé
1 H) 7.35 (d, 7.52 (er-ﬁﬁi)sncﬁ)—téﬁaézfa-béHﬂb[e]dﬂaﬁndVB m z462 [ MH

Exanpl e 100 8Ch|or01(1 pyrim din-2-yl - phper|d|n4y|) 4H, 6H—2351

b-tetraaza- C\>_/Q/< /\
N\

G ===

Sodium triacetoxyborohydride (277 mg, 1.31 mmol) was added to a mixture of the amine

10 from example 12 (250 mg, 0.65 mmol), 2-pyridine carboxaldehyde (105 mg, 0.28 mmot),
and acetic acid (3 drops) in dichloromethane (5mi), cooled to 5°C, and the reaction mixture
was then stirred at room temperaiure for 18 hours. 0.88 Ammonia was added to the
reaction mixture, the phases were separated and the organic layer was dried over
magnesium sulphate and evaporated under reduced pressure. The crude product was

15 purified by column chromatography on silica gel using dichloromethane:methanol (95:5) as
eluant, to afford the title compound (167 mg)
"H NMR (400MHz, CDCls): & 1.78-2.26 {m, 4H), 3.00, 3.18 (2xm, 4H), 3.35-3.60, 3.80-3.98
(2xm, 5H), 4.80 (m, 2H), 6.48 (dd, 1H), 7.22 (m, 1H), 7.37 (d, 1H), 7.53 (m, 3H), 7.75 (m,
1H), 8.30 (s, 2H), 8.80 (d, 1H). |

20 APCI MS m/z 473 [MH]"



benzo[ e] azul ene-5-sul phonic acid dinethylamide \0-~14-IN% ON, CH " O1
CH3 C 10 N,N-Disopropyl ethylamne (77gl, 0.44 mol), fol lﬁﬁﬁe%@é’

di net hyl sul phanmoyl chloride (501, 0.44 mvol) were added to =cold

sol uti on oWQWe/EHIHe from exanple 12 (150 ny, 0.4 nmol ) PCTIRMEI00433net hane
(10 mM), and the reaction m xture was stirred at room tenperature for 4
hours. TLC anal ysis showed that starting-Mgterial remained, so additional

di et hyl sul phanoyl chloride (911, 0.8 nmml) and N, N-dii sopropyl et hyl am ne -
3 OCT 2006 WD 2004/074291 PCT/IBZO%?/ 0@04%% -144 (1401, 0.8 mmol) were
added, and the nmixture was stirred BAMRYEH BRI ature for a further 18

hours. The TiexXtllowingyesmpolarie of eserdnsieicturgduced pressure, the residue was
partitioned between dichl oronmethane and aqueous sodi um bi carbonat e sol uti on,

the |l ayers were separated, ang/t orfganic was evapor at ed under
reduced pressure. The 5 crude RrodyctMwas /puiN fiied by col urm chr omat ogr aphy
on silica gel using dichlorone ne: anol :N0. 88, ammoni a (95:5:0.5) as
eluant, to afford the title conpound as a f-white solid (135 ng). 'H NWR

(400MHz, CDCI3): 6 1.58-1.89 (m 2H), 2.1
3.63-3.99 (m 2H), 4.59-4.97 (m 4H), 6.50 , 1 H, 7.38 (d, 1 H, 7.59
(d, 1 H, 7.63 (s, 10 1 H), 8.30 (d, 2H ./APCI MS n7/z489 [WVH ' Exanple
101: 8-Chloro-5-nethyl -1-(3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyridinyl -4-yl)-4,5-

di hydro- 2, Syete brdgard SoASapiBaMtEe bAttEsSBI&miRg S sirar phbcddubt  thetdek?ribed
5 in example 97.
Ex No R’ Data
08 /\(s "H NMR (400MHz, CDCl3): & 1.79-2.12 (m, 4H),
\J 3.00 (m, 2H), 3.18 (m, 1H), 3.26-3.64 (m, 3H),
4,06 (m, 3H), 4.65-5.00 (m, 3H), 6.45 (s, 1H),
7.35 (m, 3H), 7.50 (s, 1H), 7.58 (d, 1H), 8.28 (d,
2H). -
APCI MS m/z 479 [MH]
R "H NMR (400MHz, CDCls): 5 1.75-2.25 (m, 4H),
\ /' 2.99 (m, 2H), 3.18 (m, 1H), 3.20-4.06 (m, 6H),
4.79 (m, 2R), 6.33 (s, 1H), 6.45 (m, 1H), 7.35 (d,
1H), 7.52 {m, 3H), 8.26 (m, 2H).
APCI MS m/z 462 [MHI"

, 2.83-3.19 (m 9H),

89

2T

Example 100: 8-Chloro-1-(1-pyrimidin-2-yl-piperidin-4-yi)}-4H,6H-2,3,5,10b-tetraaza-
benzolelazulene-5-sulphonic acid dimethylamide

N N-.
OO~
=N N
7
N\/? ~y

|
CH,

cl
10 N,N-Ditsopropylethylamine (7714, 0.44 mmol), followed by dimethylsulphamoyl chloride
(50ui, 0.44 mmol) were added to an ice-cold solution of the amine from example 12 {150
mg, 0.4 mmol) in dichloromethane (10 ml), and the reaction mixture was stirred at room
temperature for 4 hours. TLC analysis showed that starfing material remained, so

additional dimethylsulphamoy! chloride (91pl, 0.8 mmol) and N,N-diisopropylethylamine



0 15 ci  Acetic acid (2 drops) was added to a solution of the am ne from
preparation 62 (250 ng, 0.59 mmol) in toluene (6 M), and the reaction

m xture was stirred under reflux for 3 hours. The cool ed mxjyre qg@s
purified directly by colum chromatography on silica gel using g

acet at e: dwohtoeyy@aeizthane: net hanol (100:0: 0 to 0:95:5) as mtT/EBE4/NE2pr oduct
was 20 azeotroped with dichloronethane (2x10 m) and ether (4x10 m ) to give
the title conpound as a white foam (1544ag). 1H NVR (400MHz, DMVSCde): 6
1.45 (m 2H), 1.92 (m 2H), 2.74 (m 1 H), 2.85-3.35 (m 5H), 4.10 (m 1H),
4.32-4.60 (m 3H), 6.51 (m 1H), 6.74 (d, 1H), 7.42 (m 1H), 7.61-7.84 (m
3H), 8. 00(1@48y, 0.8HpmoPsveRp@dded, antidbe fikijice wasssidEH A006m tevBpaRfdeGar291

PCT/ 18200

1
S G o SRR fours. BeRIB fiad Baporated sdes resuced pressure, e rasiys wes, 5 o
}\I et rCI aaza- gt:arinttc;rrdtdd:[awéefﬁ)dIb‘.!‘llE:rcG‘rf‘se};’chamvtfj a?téaque’t(utbbd&@blﬁrbbﬁa@@mmnetheg%ﬁrs I ;\I
m Xtur,e.o n rompre nmo
Nnd the YA SEaESa and e of R difts e Rb SRR Ll s St protilin nhe) (5

m ) was5hgatiegradidewas pliified beolddn chmmﬁaogﬁabﬁﬂoﬁlsluea\gel ds@ngsool The m xture
was concent&lgt ed nder reduced pressur? and _t purified bé/

col umm chfig 1 mshasol) 68 agunonis (3R> 8 @ @ask ta@a‘ercbwﬁ il compoun
di chl oron§§aﬁ@ﬁ_m{et§mgl (185 8@).ammoni a (100:0:0 to 90:10:1). The product was
di ssol ved in dichl ororrethane 6 m) and the solution was treated with

pol yner bUtMVIR (AQ0MIz: GG 1e): $0. @-b891m521rﬁr&76 385 (amdH 783340 Sikls

t d f f t

ovapor at et Samey U 2ia S XY U, 4R, 050 (165, 288'd. AR 7 S0 [E BN P PR 4oy
NI\/R(4(IOI\/I+EI)m1d3)2H)3 1.42 (m 1 H), 1.63 (m 1 H, 2.18 (m 1 H, 2. 30 (m

ii@{ﬁ”&i@%@@"ﬁp 2H), 2.83-3.05 (m 3H), 3.18 (m 2H), 3.61 (d,

Exarﬁple 101: 8-Chloro-5-methyl-1-(3,4,5,6-tetrahydro-2H-{1,2'lbipyridinyl-4-yl}-4,5-
dihydro-2,3,5,10b-tetraaza-benzofe}azulen-6-one

/“\ Nj’\\

, o]

15 c
Acetic acid (2 drops) was added to a solution of the amine from preparation 62 (250 mg,
0.59 mmol) in toluene (6 ml), and the reaction mixture was stirred under reflux for 3 hours.
The cooled mixture was purified directly by column chromatography on silica gel using
ethyl acetate:dichioromethane:meihanol (100:0:0 io 0:95:5) as eluant. The product was

20 azeotroped with dichioromethane (2x10 ml) and ether (4x10 ml) to give the title compound
as a white foam (151 mg).
"H NMR (400MHz, DMSOds): § 1.45 (m, 2H), 1.92 (m, 2H), 2.74 (m, 1H), 2.85-3.35 (m,
5H), 4.10 (m, 1H), 4.32-4.60 (m, 3H), 6.51 (m, 1H), 6.74 (d, 1H), 7.42 (m, 1H), 7.61-7.84
(m, 3H), 8.00 (s, 1H).

25 APC| m/z 409 [MHL



15 1H), 6.58 (m 1H), 6.62 (d, 1H), 7.19 (d, 1H), 7.42 (m 2H), 7.52 (s,

1H, 8.14 (m 1H. APCI M5 mlz 409 [MH" Exanple 103: 0CT 70

13- Chl oro-8 th (1-pyrimdin-2-yl-piperidin-4-yl)-2, 38@ tﬂ@:\aza-
tricycl o[QVQZW“fS%?%*]pent adeca- 1(11), 3, 5, 12, 14- pent aene ‘%TJINZWN"N&

s 20 A Trifluoroacetic acid (1.5 n1) wa@ added to a solution of the
conpound from preparation 63 (1.60 5 nmmol) in toluene (100 M), and
the m xture was stirred at 60C for 24 hours. The cool ed m xture was
concentr at r405€ [ ween
di chl orone?%’é#éﬂgrwﬁ sgig:tﬁﬂrh'-gl%g% ﬁg?@ﬁé}t @ﬁt{a%ﬁa%wﬁ b‘?@@“‘ﬁ@g‘d‘* ngt
separ at ed, the orgdelraazsHsicyclaldat. wﬂﬁwlmﬁdmadrﬁét)tﬁjmiQulHﬂtfmttaeneand

evapor at ed under reduced press 9 eS|d I oil was purified by colum
chr omat ogr aphy on silica gel |chI ro ne: met hanol (95:5) as
el uant. The product was suspen ed 00 2004/ 074291

PCTI | B2004/ 000432 - 146- dlchloronethane (100, n1) and treated with
activated carbon. The m xture was filtere he filltrate was evaporated
under reduced pressure, and the residue i fiied by col umm

chr omat ogr aphy on silica gel using dichl thanol (96 4) as

el uant, to afford the title conpound a@ an oil (46 5 "H NWR (400N+E

my) .
CDCl 3 4 1.62

)" 60 AmibayfBr B bampniic ffhn sredaradoryt (o i) 0.55 nygol fha ik
éH)27 ?dﬁﬁ fyath prégdratich. 13(312(1rmg o355 nﬁmﬂ'ﬁm(edhbnol@ ml)7wé.s‘3héaied ter réflof 93 2H)
8- Chl or o- 2}%‘"’ ﬂAﬁ%ﬂ ﬁ%%vqrg tPlcoﬁir -F% Ei‘f’ﬁ%—'r S Was. CBPS%'Ptf 3ipe Lunder rpduces RIESRMR B0d H-
2, 3, 5, 10b- hetrsaarrwhe pamie BZedIens chichhatdhdphy oflsica gel using an elution gradient

of dichloromethane:methancl:0.88 ammonia (100:0:0 to 90:10:1). The product was

dissolved in dichloromethane (6 ml) and the solution was treated with polymer bound
10 isocyanate (0.6 g, 1.5 mmol/ g), and the mixture was stirred for 1 hour. The mixture was
filtered and the filtrate was evaporated under reduced pressure, to afford the title
compound (57 mg).
"H NMR (400MHz, CDCL): 5 1.42 {m, 1H), 1.63 (m, 1H), 2.18 (m, 1H), 2.30 (m, 2H), 2.42
(s, 3H), 2.78 (m, 2H), 2.83-3.05 (m, 3H), 3.18 (m, 2H), 3.61 (d, 1H), 4.18 (m, 1H), 4.39 (m,
15 1H), 6.58 (m, 1H), 6.62 (d, 1H), 7.19 (d, 1H), 7.42 (m, 2H), 7.52 (s, 1H), 8.14 (m, 1H).
APCI MS m/z 409 [MH}"

Example 103: 13-Chloro-8-methyl-3-(1-pyrimidin-2-yl-piperidin-4-yl)-2,4,5,8-tetraaza-
tricyclo[9.4.0.0*2,6%|pentadeca-1(11),3,5,12,14-pentaene

QO

20 Cl
Trifluoroacetic acid (1.5 mi) was added to a solution of the compound from preparation 63

(1.60 g, 3.72 mmol) in toluene (100 ml), and the mixture was stirred at 60°C for 24 hours.
The cooled mixture was concentrated under reduced pressure and the residue was
partitioned between dichloromethane and sodium bicarbonate solution. The layers were

25 separated, the organic phase was dried over magnesiurﬁ sulphate, and evaporated under
reduced pressure. The residual oil was purified by column chromatography on silica gel
using dichloromethane:methanol (95:5) as eluant. The product was suspended in



O NCH3 CH C Trifluoroacetic acid (0.5 m) was added to a solution of the

conpound from preparation 64 (0.9 g, 2.10 nmol) in toluene_ 1[& ;}h[ﬁ] and the
reaction m xture was stirred at 100C for 18 15 hours. The co0o0 g xture

was washegwomeofomaell um bi carbonate sol ution and brine thporesRpoomted under
reduced pressure. The residue was purified by colum chromat ography on
silica gel using dichloronethane: net hanqk4d.95:5) as eluant, to afford the
title conpound as a white foam (530 ng). 'H NVR (400MHz, C2D2Cl4, at 373K):
51.23 (d, 3H), 1.82 (m 2H), 2.03 (m 2H), 2.40 (s, 20 3H), 3.01-3.19 (m
3H), 3. 29 dichlordidethaBe 490Q mi), amd treBe6 Jithraciivdierd carbod. (Tine riikbure WaE&Itémﬂ thle H) ,

e 5 Tl 966 8RS0 gt en i 6 435uue s M By sPy

1- (3, 4, 5, Ghiehatahmephy of IHiEa g2l ddngyichidionydthidnerpettnbr (%FM@s@mdﬂMbﬁHr@& 5
oxa- 2, 3 18&&1 mzzaaﬁbennzg&@]a ulene N/ iN N O F F F Sodium hydride
(81 nmy, 6 %B@PB‘? K 2.03 nmml) was added to an ice- 5

| ed sol ¢ : hano! 7,
Co00; " T2p MR @boidHaCDCLR L??E’ﬁ%‘?’é?ur AmAS2. 8% 369, 249 PAH00 T, P

i1 ed atlsodTh 360 THIRBBEM, A1ba1SA7.60 (0t 20hd (e e 470 Prbamon 5
560 1 d
ddi 1 on wid: TeB (i 100, GAS TS IO LIIE N £a0kd, AB7e 22302 Com terper at e

for 5 hourAPCﬂMSm/@ddﬂl[Mhl]mxture was quenched 10 with water (2 nl) and the

m xture was partitioned between dichl oronmet hane and sodi um bicarbonate
solution. The | ayers were separated, the organic phase was dried over

magnesi m@} S L%)@gqﬁle 1?&@-6%?@-5&&-@1&6%}@6#(1 rpgdﬂf:ﬁdZﬁﬂ-@ﬂﬁdﬂm#W,&dmderﬁlﬂd u(ct
was purifie y columm chro o] Il usi ng
di chl or onet hane: met hanol : ”E,E’Sﬁg‘io%te%aaza- enzofeﬁagu%en

o4

CH,
cl

Trifluorcacetic acid (0.5 ml) was added to a solution of the compound from preparation 64

(0.9 g, 2.10 mmol) in toluene (10 ml), and the reaction mixture was stirred at 100°C for 18
15 hours. The cooled mixiure was washed with sodium bicarbonate solution and brine then

evaporated under reduced pressure. The residue was purified by column chromatography

on silica gel using dichloromethane:methanol (95:5) as eluant, to afford the title compound

as a white foam (530 mg).

"H NMR (400MHz, C,D.Cl,, at 373K): 5 1.23 (d, 3H), 1.82 (m, 2H), 2.03 (m, 2H), 2.40 (s,
20 3H), 3.01-3.19 (m, 3H), 3.29 (m, 1H), 3.49 (m, 1H), 3.63 (m, 1H), 4.64 (m, 1H), 4.78 (m,

1H), 6.42 (m, 1H), 7.24 (d, 1H), 7.50 (m, 2H), 8.26 (d, 2H).

APCI MS myz 432 [MNa]"



ammonia (95:5:0.5) as eluant, to afford a white solid (560 ng). 15 A m xture
of this solid in xylene (20 m) and p-tol uene suiphonic acid (4(3 )&@/as
stirred at 140C for 18 hours. The cool ed sol uti on was evapor at ed ur?
reduced prEQH@7HAH the residue was purified by col umm PERABRAMHGEM3DNY on
silica gel using ethyl acetate:nethanol:0.88 ammonia (97:3:0.3 to 90:10:1)
as eluant, to afford the title conpound-#3-a pale yellow solid (210 ng). 20
"H NVR (400MHz, I\/ECD) S1.98 (m 4H), 2.98 (m 2H), 3.41 (m 1H), 4.37 (m
2H), 4.57 s, 2H), 4.61 (s, 2H), 6.64 (m 1H), 6.63 (d, 1H), 7.58 (m 1H),
7.98 (d, 1 xampdmw&m-@vé 3.6- edahydo-2H-§1 th!iP}{TMHyM-yB—SEIﬂﬂu@@ﬁ@thW 6H-5-

2004/ 074291 PCT/ 1 B2004/ 000432
10-Chl oro-1-(3, 4,5, 6- tetrahyd%a %4@8 @(@g?%%yr az%an% yl)-6, 7-di hydro- 4H 5,

8- dioxa-2,3,12b-tri aza- benzo[a] op c]c pnonene N Nj\\ poi A

m xture of the conpound from pr NWIWQ, 0.58 mml) and p 5

t ol uenesul phonic acid (cat) in x\y=e \m’sj\s’tel rred at 140C for 24

hours. The cooled m xture was concentrat ed unfder duced pressure and the

residue was purified by colum chromat ogr g on Plica gel using

di chl or onet hane: nmet hanol : 0. 88 ammoni a (95: , as eluant, and purified

agai n using ethyl acetate:nethanol:0.88 ampnia (95:5:0.5 to 90:10:1) as

eluant, to afford the title conpound as fanAoff-white foam (42 ng). 10 'H NWR

(400MHz, MeQD): 3130(m 2H), 2.04 (m ¢ ,274298(m 3H), 3.70 (m

1N) 3.81 ( 1 4.78 (m 1
. 6.62 (#diyn]%”yla)ngegﬁz'l e, gb% cﬁ%perqm@@ r%:mer 0|1,|)2 O%ng%o!zwﬁs giigl_gdty)%'gc%m 1

H), 8. 025( Hdaoléd ElutiohSH 2-ARindl3-fkdofdvidih [élﬁarﬁh%@%ﬂaﬁoll(wo 99/05147]_Eg60%(350

8- Chloro-1-(3, 4, 5, 6-tetrahydro- 2H—£1 2' yridinyl-4-yl) I a-

2,3,1 Ob- tmgai&rn@wﬂ(yp gqt@fluqir@ﬁgam( Q miy and &epqolgtlon was stirred at 0°C for 30

minutes. A solution of the chloride from preparation 5 (560 mg, 2.0 mmol) in

tetrahydrofuran (10 ml) was added dropwise, and once addition was complete the reaction
mixture was stirred at room temperature for 5 hours. The reaction mixture was quenched

10 with water (2 mif) and the mixture was partitioned between dichloromethane and sodium
bicarbonate solution. The layers were separated, the organic phase was dried over
magnesium sulphate and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica gel using dichloromethane:methanol:0.88
ammonla {95:5:0.5) as eluant, to afford a white solid (560 mg).

15 A mlxture of this solid in xylene (20 ml) and p-toluene sulphonic acid (40 mg) was stirred at
140°C for 18 hours. The cooled solution was evaporated under reduced pressure and the
residue was purified by column chromatography on silica gel using ethyi
acetate:methanol:0.88 ammonié (97:3:0.3 to 90:10:1) as eluant, to afford the title
compound as a pale yellow solid (210 mg).

20 "H NMR (400MHz, MeOD): § 1.98 (m, 4H), 2.98 (m, 2H), 3.41 (m, 1H), 4.37 (m, 2H), 4.57
(s, 2H), 4.61 (s, 2H), 6.64 (m, 1H), 6.63 (d, 1H), 7.58 (m, 1H), 7.98 (d, 1H), 8.03 (m, 3H).
APCI MS m/z 416 [MH]"



To a solution of the thioam de of preparation 87 (581 ng, 2.53 mml) in
butan-1-ol (20 m) was added the hydrazi de of preparation 1: ( 2.53
nmol ), and the m xture was 20 heated to 100C for 20 hours. The re@@?m

m xture Wag A¥SPAsAt ed under reduced pressure and the rgsibmod@ssnaurified
by col umm chromat ography on silica get using dichloronethane: Methanol
(95:5) as eluant, to afford the title caomgwund as an off-white foam (825
ng) 'H NI\/R(400M—Iz, cbCl3): 31.60(m 1 H, 1.65(m 1 H, 2.20 (m 1 H),
240 (m 1 H, 2.80 25 (m 1H), 3.00 (m 2H), 3.40 (d, 1H), 3.60 (m 2H),
4.00 (d, I1Eggmple106( t0-Chidro-143405, @detrzﬂhﬁ)jro-2|ﬂ-[ﬁ,2']t(Idy:I‘idinylH)4,-yIX§6 @diltytiro-#H)5,87. 25

5004 074261 1" CT) 182009P 002t DePefpitlercbhonn O 2075 1O

8Ch|orol(3456tetrahydro 12 pyri nyI 4-yl)-4H, 6H 5-t hi a-
2,3,10b-triaza-benzo[ e] azul ene @s«{ N 5 To a solution of
the sul phi de of exanple 107 (15Q=—81 %11333-

Hexaf | uor o- propan-2-ol (5 n) was added a _8Q% aqueous sol ution of hydrogen
peroxide (0.09 ml). The resulting reacti i xturePwas stirred at room

tenperature for 1 hour before partitionj 'th a ueous sodiumsulfite. The
organi c | ayer was washed with brine, @rie filtered and

evapor at e er It|n resi due was ’ umm 10 romato raph
eciivbe St %F%ﬁm?mgﬁeamﬁn@n@w Qg‘%* g P 95: 5 0. 5) As
el uant, & ooRlehesulptidh®: ddid (dét)qﬁ Ism@ﬁ@ grmt)amsca‘tﬁeu@t ﬂﬂﬁofftpﬁjﬁ”lz@%ufm)'fhé'bdﬁf@
(400|\/Hz CDCl6): 8 1.55 (m 2.30

2.82 (m ml>¢||)re u\@sg:gn?q»ﬁtram un s Igzll.(cgd pleqq}]regarg:tgthed9314ue.|yvas ng’('tec( gy cqluqqp
4.22 (m 1H) maﬁ:gﬁ?ph?rdn sillcb‘)g%l uénialcﬁﬁmrﬂéﬂ\an@n@%eﬁ@% 8&'@mele§91§ g 0. %)":99(

7.40 (d,
[ MH] z( Exampjp@nt;ggi punﬁed agam using ethyl acetate methanol 0.88 ammoma (95 5 O 510 90 10:1)

8- Chl or o- | 54 GuanPtdaffdrl HRMMR Qnfiduhd a8 shUrWhidliodi @by, - 4H 6H 5-thi a-
10 "H NMR (400MHz, MeODY: § 1.30 (m, 2H), 2.04 (m, 2H), 2.74-2.98 (m, 3H), 3.70 (m, 1H),
3.81 (m, 1H), 4.19 (m, 3H), 4.37 (m, 1H), 4.50 (m, 1H), 4.78 (m, 1H), 6.62 (m, 1H), 6.82 (d,
1H), 7.36 (m, 1H), 7.48 (m, 2H), 7.58 (m, 1H), 8.02 (m, 1H).
APCI MS m/z 412 [MH]"

15 Example 107: 8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-4-yl}-4H,6H-5-thia-
2,3,10b-riaza-benzole]azulene

N/N\
DY
N
we N
3
L

cl

To a solution of the thioamide of preparation 87 (581 mg, 2.53 mmol) in buian-1-ol (20 ml)

was added the hydrazide of preparation 1 {657 mg, 2.53 mmol), and the mixture was
20 heated to 100°C for 20 hours. The reaction mixiure was evaporated under reduced

pressure and the residue was purified by column chromatography on silica get using

dichloromethane: Methanol (95:5) as eluant, to afford the title compound as an off-white

foam {825 mg)

'H NMR (400MHz, CDCls): 3 1.60 (m, 1H), 1.85 (m, 1H), 2.20 {m, 1H), 2.40 (m, 1H), 2.80
25 (m, 1H), 3.00 (m, 2H), 3.40 (d, 1H), 3.60 (m, 2H), 4.00 (d, 1H), 4.20 (d, 1H), 4.40 (d, 1H),

6.60 (dd, 1H), 6.65 (d, 1H), 7.25 (d, 1H), 7.45 (m, 3H), 8.20 (d, 1H)

APCI MS my/z 398 [MH]"



2,3, 1b-tr
solution o
1,1, 1-trif

| aza- benzo[ e] azul ene 5,5-dioxide NON N yN N1/ 20 C To a
f the sul phide of exanple 107 (150 ng, 0.38 nmol) i_ 0T 20
d4éﬁ”§£

l ' d (5 m dded a 30%
hydr ogen 685393‘!%@352'(98.0“' ( ) was added a aqUeOUS,§olpi)

roomt enpe
hydr ogen ¢
The organi

evapor at ed,

OCT 2006

1.80 (m 1H), E>@nznle(1r9ﬁ |a=5>hlorp-%®3 ¢, 6-tetrphygros2H-F 2 Toinyyiding- 63N -4HheHBHja- 3. 95

(d, 1 H,
(m 2H),

5 Exanpl e
filter bin

9 mM). The resulting reaction m xture was s Irred a
rature for 1 hour before it was,diluted wth aqueous SOdI um

arbonate solution and extracted with ethyl acetate (2x 25 50m).

c layer was washed with brine, dried (MySO), filtered and
to afford the title conpound as an off-white solid (108 ng)
WO 2004/ 074291 PCTI | B2004/ 000432 -150 'H NMR (400MHz, CDCl 3):

e, g e g, 1

110: Exanpl es of speC|f|c corrponS’ tested in screen 1.0 (VMIA
di ng assay) as described above \ar gggtrat ed in the table

bel ow Exanple No. Ki (nM 5 4.66 6 47 11 0.68 13 13.86 15

4.71 24

10

15

20

25

1.00 27 1.25 38 4.63

\/ Gl

To a solution of the sulphide of example 107 (150 mg, 0.38 mmol) in 1,1,1,3,3,3-
Hexafluoro-propan-2-ol (6 ml) was added a 30% aqueous solution of hydrogen peroxide
{0.09 ml). The resulting reaction mixture was stirred at room temperature for 1 hour
before partitioning with aqueous sodium sulfite. The organic layer was washed with brine,
dried (MgSO,), filtered and evaporated. The resuilting residue was purified by column
chromatography on silica gel using dichloromethane: Methanol: 0.880 ammonia
(95:5:0.5) as eluant, to afford the title compound as an off-white foam (64 mg)

*H NMR (400MHz, CDCls): 8 1.55 (m, 1H), 1.75 (m, 1H), 2.20 (m, 1H), 2.30 (m, 1H), 2.82
(m, 1H), 3.03 {m, 2H), 3.18 (d, 1H} 3.28 (d, 1H), 3.90 (d, 1H), 4.22 (m, 1H), 4.42 (m, 1H),
5.02 (d, 1H), 6.60 (dd, 1H), 6.65 (d, 1H), 7.40 (d, 1H), 7.45 (t, 1H), 7.60 (m, 2H), 8.18(d,
H)

APCi MS m/z 436 [MH]"

Example 109: 8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl)-4H,6H-5-thia-
2,3,10b-triaza-benzofejazulene 5,5-dioxide

—~N
N
N O
L) Lo

\/ a

To a solution of the sulphide of example 107 (150 mg, 0.38 mmoal) in 1,1,1-trifluroacetic
acid (5 mi) was added a 30% aqueous solution of hydrogen peroxide (0.09 ml). The
resulting reaction mixture was stirred at room temperature for 1 hour before it was diluted
with aqueous sodium hydrogen carbonate solution and exiracted with ethyl acetate (2x
50ml). The organic layer was washed with brine, dried {(MgS0,), filtered and evaporated,
to afford the title compound as an off-white solid (108 mg)

5
5

3



59 1.32 73 & 74 6.84 & 6.02 93 2.33 96 0.24 100 0.77
10 - 3 OCT 2006 WO 2004/074291 PCT/1B2004/000432 -151- CLAIMS: 1. A
conmpound of forrmula (1), NN\ | rV AN" \ zw 32X4Yé iiﬁ%or a

pharmaceutically acceptabl e derivative thereof,
- (CH2) d( O 200€@42910r - CH(C16 6 al kyl) -

10 Wis -0-,

wher ei n

102 4.16 103 2.0

- SPOF/IB2M4/BAM3( R )

represents H, Cl.6 al kyl, (CH7,)bCOR2, ,CO(CI—|2)bNR2R3, SO02R2, (CH2) 10R2,
(CH2) . NR2R3, or (CH2)bhet'; 15 het' represents a saturated or unsaturated

het erocycl e of from3 to 8 atoms cont ai ni ng one or
sel ected from O, N, or

nor e het er oat ons
S, optionally substituted with C1.6 alkyl; X and Y

i ndependent HWMBM@@@HE (FDCG 361.80K, 1Hh- 23 ém, 1235780, 1OF3,820r4 1H) 28103

n-f,%:fi gg)l\?con a| n| %ﬁrer ocycal”k]yl‘q) GQﬁlaﬁﬁ?/A”é@gés‘f?‘t ’Ee‘ggvé]’z

OH, and in A TAOD | Bidp7LEO G, 2+é)a8120dd,e1h1) ng Nis substituted with O;

represents
nmenber ed,

10

APCI MS m/z 452 [MHI"

Example 110:

Examples of specific compounds, tested in screen 1.0 (Vi filter binding assay) as

described above, are illustrated in the fable below

Example No. Ki (nM)
5 4.66
6 2.37
8 247
11 0.68
13 13.86
15 471
24 1.00
27 1.26
38 4.63
58 1.32
738&74 6.84 & 6.02
93 2.33
96 0.24
100 0.77
102 4.16
103 2.02

2

R1



25 Ring B represents phenyl or a 4-7 nenbered unsaturated N containing

het erocycl e, optionally substituted with OH, hal ogen, CN,—?@‘D"I"%@ CF3, OCF3,
and in which optionally at least one ring Nis substituted wt UB 30 R2
and R3 inﬁ’@p’é’ﬂﬁ@ﬁ{‘?ly represent H, Cl.o al kyl [optional | yPSTHEZ94Q0E] it h
OH, hal ogen, N(CL.6 alkyl)2, or Cl.6 al g%I oxy], Cl.6 al kyl oxy, N(Cl-6

al kyl)2, or [C3.6 cycloalkyl]; - 3 OCT 3006 WO 2004/ 074291 PCT/ | B2004/ 000432
-152- or R2 and R3, together with the nitrogen atomto which they are
attached imdgpendently represent a heterocycle of from3 to 8 atons,
optionally substituted wth Cl1.6 alkyl; R4 represents straight or branched
ad-,, alkyl, 5 a and c independently represent 0, 1, or 2; b, e and g

i ndependent |y fﬁﬁﬁ mand d and f independently represent | or 2.
10 2. A cgfrpod\n cco? Ifg%rﬂ{u(l)alg},ai m 1, wherein Wrepresents NRL. 3. A
conmpound according to claim1 or claim?2, widelein Rl represents H, Cl.6

al kyl, - (CH2)bCOR2 or S02R2. 15 4. A d a—a\y:cordi ng to any of clains 1
to 3, wherein RL is nethyl. 5. cNordi'ng to clains 1 or 2,
wherein R2 is norpholinyl or py o tiondl ly substituted with 01.6
al kyl [optionally substituted OH, hal . AN(CL.6 alkyl)2, or Cl1.6

al kyl oxy] or NMe2). 20 6. A conpound accoreiKg to any preceding claim
wherein X is H 7. A conmpound accordi ng td any preceding claim wherein Y is
in the 4-position of the phenylene ring (according to the nunbering of
formul @ (1)) to which it is attached. 2808. A conpound according to claim 7,
wherein Y j i : e Ar.di preceding claim wherein
ring A is(#?rﬂi‘ggﬂé%up%rq%%\%f}%glé;%ﬁlﬁgﬁ%&gﬁég{’B)ﬁrhe?%xri ng A. 30 10. A conpound -
according to any preceding claim wherein ring A represents piperidinyl

V represents -(CHz)a(0)e-, ~-CO-, or -CH(Cy alkyl)-;

10 W is -O-, -8(0).-, or -N(R")-

R’ represents H, Cy alkyl, (CH,),COR?, CO(CH,),NR?R?, SO,R?, (CH,).OR?,
(CH2).NRR®, or (CHp)phet';

15 het' represents a saturated or unsaturated heterocycle of from 3 to 8
atoms containing one or more heteroatoms selected from O, N, or S,
optionally substituted with C, 5 alkyl;

g X and Y independently represent H, Cy, alkyl, halogen, OH, CF,, OCF;, OR%;
20 _
Z represents -(CH2){O)g-, <CO- or -CH(C.5 alkyl)-;

Ring A represents a 4-7 membered, saturated N-containing heterocycle, optionally
substituted with OH, and in which optionally at ieast one ring N is substituted with O;

25
Ring B represents phenyl or a 4-7 membered unsaturated N-containing heterocycle,
optionally substituted with OH, halogen, CN, CONH,, CF3, OCF;, and in which optionaily
at least one ring N is substituted with O;

30 R?andR® independently represent H, Cy.5 alkyl [optionally substituted with OH, halogen,
N(C.¢ alkyl)z, or Cys alkyloxy], Cis alkyloxy, N(C+.s alkyl),, or [Cy5 cycloatkyl];



(optionally substituted with OH, and optionally at |east one Nis
substituted with 0). 11. A conpound according to any preceding claim
wherein ring B represents pyridinyl 35 or pyrindinyl (optdidlhn
substi t ut @@ woi/r4e¥d, hal ogen, ON, CONH2, CF3, OCF3, and BcH2080808432V0
2004/ 074291 PCT/ 1B2004/000 32 -153 12. A conpound according to claim 11,
wherein ring B represents pyridinyl. 13152A conpound according to any
preceding claim wherein V represents -CHz-. 5 14. A conpound according to
any preceding claim wherein Z represents -CHr. 15. A conpound according to
any of cl & Fsand Ro tegetpprewidh thevissperaterndo mbichdhey aeer atisichid independentiygen t o

P F o Yerfénth RIS ALHNTRE Ao B RELETRRUGHE < bORIE! B ﬁ&mﬁyl' s sel ected

10 from pi azi ny I'ny
t et r ahydr opyranyl , or nmor phol i nyI optionally substl tuted with CL.6 al kyl.

16 A CoMpaEL AEROLULGN & Sl ALICL, aRi, ot 0 from

5, 6-tetyahydro-2H-[1, 2' ] bi pyridinyl -4-yl)-5, 6-di hydro-4H 15 2,3,5,1

Ob- tetraaza enzg‘%ﬁn% éene trlp drochl ori de;

8- Chl or o- 84 §oRrEpTaseRt %"e Cahydr o- 2H [ 1, 2' | bi pyri di nyl - 4-yl) -5, 6- di
hydr o- 4H g,,gaadgqndégﬁh aiforebpisen] @berwnane trihydrochl ori de;

1-[ 8- Chloro 6-t etrahydro- 2H-[1 2' 1 bipyridinyl-4-yl)-4H 6 H2,3,5,1
Ob- t et r aafiAnd We?@?mr@ﬁ@emor& hanone di hydrochi orde; 20

8- Chl or o- 5- et hanesul fonyl -1-(3,4,5, 6-tetrahydro-2H-[1, 2'] bi pyridinyl -4-yl) -
5, 6- di hydro-4H 2, 3, 5, 10b- tetraaza benzo[ e] azul ene;

8- Chl otd- 2. medhgampound-asyeidingdorelamyl, whisrsin Wirepresepty NR' 6- di hydr o- 4H 2, 3, 5, 1
Ob- tetraaza-benzo[ e] azul ene; 8- Chl oro-5- et hanesul f onyl -1 (
-(1-pyri mdin-2-yl-piperidin-4-yl)-5, 6-di hydro-4H 25

2,3,5, 10b-3 et rﬁaazapchmulzatﬁoa]-cmgjtcedam 13r Gdiror ) vhemein R rePrdsenit, 13, 614 alkylahyd
{?i (Z:;I[ é[ 5565']2)0&@&5 % nfaéle)ca-zl?ll;s, g g?&;?iz?bent aene;
13- Chl oro- 3- (3, 4, 5*6 tetrahydro 2H[1, 2" ] bi pyridinyl-4-yl)-8-oxa-2,4,5-triaz
1. Eersl %ﬁ 914}’(%ng‘!2¥ dfg’(r:‘%aiwl %‘%“éig‘? %iwﬁérﬁﬁﬁ %GFB%WALH 6H-2, 3,5, 1
Ob-tetraaza- benzo(e] azul en-5-yl]-2-di net hyl am no- et hanone;
. 5. A compound according to claims 1 or 2, wherein R? is morpholinyl or pyrimidinyi
I(optionally substituted with C.¢ alkyl [optionally substituted with OH, halogen, N(Cis
alkyl)s, or Cy.5 alkyloxy] or NMe).
20
6. A compound according to any preceding claim, wherein X is H.

7. A compound according to any preceding claim, wherein Y is in the 4-position of the
phenylene ring {(according to the numbering of formula (I}) to which it is attached.

25 '
8. A compound according to claim 7, wherein Y is chloro.

9. A compound according to any preceding claim, wherein ring A is linked to ring B via
a nitrogen atom in ring A.

30
10. A compound according to any preceding claim, wherein ring A represents piperidinyl
(optioné!ly substituted with OH, and optionally at least one N is substituted with O).

11. A compound according to any preceding 'claim, wherein ring B represents pyridinyl
35 or pyrimidinyl (optionally subsiituted with OH, halogen, CN, CONH,, CFs OCFs, and

o . ) L] 3. ved. N



[8-Chloro-1-(3,4,5,6-tetrahydro-2H[1,2"]bi pyridinyl-4-yl)-4H 6H2,3,5,1
etraaza- benzo[ e] azul en-5-yl]-norpholin-4-yl -nmet hanone; (+§ or (-)
( 5

-t

8- Chl or o0- 5- (4- et hyl - nor phol i n-2-yl methyl )-1-(3, 4,5, 6-te ﬁgﬁg )

(1, 2gbi pyﬂé?%%?ﬁgw )- 5, 6-di hydr o- 4H 2, 3, 5, 10b- t et raaza&'gg i e
8

azul ene; 3
OCT 2006 -154 8-Chloro-5-pyrimdin-2-ylsd-(3,4,5,6-tetrahydro-2H[I

, 2" ] bipyridinyl-4-yl)- 5,6-di hydro-4H2,3,5, | Ob-tetraaza-benzo[e]azul ene;
8-Chloro-1-(3,4,5,6-tetrahydro-2H[1, 2" ] bipyridiriyl-4-yl)-4H, 6H
2,3,5,1b-tetraaza- benzo[ e] azul ene- 5- sul phoni ¢ aci d di net hyl am de;

8-Chloro-1.5; (1 pyrimdin-2-vl-piperidin-4-yl) - 6H-2,3,5,. ] Ob-tetraaza-
benzol e] ahﬁ' ek%g%-“%cm"gﬁ%ﬁ?@y ctB(ﬁ:PaHP ﬂgtﬂmrﬁ'ﬁi%gfwmprese“% pyridinyl.

13-Chl oro-9-nethyl -3-(3,4,5,6-tetrahydro-2H[1 ,2']bipyridinyl-4-yl)-
2,4,5,9-tetraaza-tricyclo[9,4.0.0*2, G*Jj_ ent adeca- 1(11), 3,5, 12, 14- pent aene;
13- Onl or o- B rrfk RPTRCHAE AN Giaiy Bieppoihg Blal atierain Y fepEshnis 6Fee! r aaza
tricyclg[9.4.0.0*2, 6*] pentadeca- 1(11), 3,5, 12, 14- pent aene; or

pharmaceutical |y acceptable derivatives thereof. 17. The conpound

8- Chl or o- ﬂ%tﬂqwmgaw,a&pqumgt@tmﬁﬁwp@ng Haim, wherein Z represents -CHo-.

[1,2" ] bipyridinyl-4-yl)-5,6-di hydro-4H2,3,5, | Ob-tetraaza-benzo[e] azul ene
di besyl ate. 18. The use of a conpound according to any of clains 1 to 17 as
a medi cannt .A tONpaung anserdifg te anymbolaings hdedrwihergintwhemf’ aid Bf migethet wito 17

' h f : ' f f '

car ai vascl o Suhef o REed bk 4 APLERAL, B rEaGhE s sleried,

Secondar y)  neonEr (100 2 BIEe S (1c| Ll ng iDL O 5| CKNESe) ;1 MEr AUt er | ne
ar endonetriosis, . &ne :

o ont 1SRG R GTRSt ER e s I ’

growt h ret (including rheumatoid arthritis),
mttlesnerchz, preclanpsia, premature ejaculation, premature (preterm

| abor or Raynaud's disease. -155- - 3 OCT 2006 20. Use according to claim
19, for thtb-t rasemRRHNdCCardNgtoyrlain 1, seleEedi ek di ng to claim 19, for the

treatment of oy ERRRNEIAORH-1-(P4 5RIYaRdrs 2FA BBy ridinyl-4-y1)-5,6-dihydro-4H-
15  2,3,5,10b-tetraaza-benzofelazulene trihydrochloride;
8-Chloro-5-isopropyi-1-(3,4,5,6-tetrahydro-2H-{1,2'bipyridinyl-4-y1)-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzofelazulene trihydrochioride;
1-[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1 ,2']bi§yridinyl-4—yl)—4H,6 H-2,3,5,10b-tetraaza-
benzole]azulen-5-yi]-ethanone dihydrochloride;
20 8-Chloro-5-methanesulfonyl-1~(3,4,5,6-tetrahydro-2H-{1,2"Tbipyridinyl-4-y1)-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzo[elazulene;
8-Chloro-5-methyl-1-(1-pyrimidin-2-yl-piperidin-4-yl)-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoje] ézufene; '
8-Chioro-5-methanesulfonyl-1-(1-pyrimidin-2-yl-piperidin-4-yl)-5,6-dihydro-4H-
25 2,3,5,10b-tetraaza-benzojejazulene;
13-Chloro-8-methyi-3-(3,4,5,6-tetrahydro-2H-{1 ,Z'ibipyridinyl~4—yl)~2,4,5,8-tetraaza—
tricyclo[2.4.0.0*2,6*]pentadeca-1(11),3,5,12,14-pentaene;
13-Chloro-3-(3,4,5,6-tetrahydro-2H-[1,2'bipyridinyl-4-yl)-8-oxa-2,4,5-triaza-
tricyclo[9.4.0.0*2,6*]pentadeca-1(11),3,5,12,14-pentaene;
30 1-[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2"bipyridinyl-4-yl)-4H,6H-2,3,5,10b-tetraaza-
benzolelazulen-5-yi}-2-dimethylamino-ethanone;
[8-Chloro-1-(3,4,5,6-tetrahydro-2H-[1,2'bipyridinyi-4-yl)-4H,6H-2,3,5,10b-tefraaza-
benzo[elazulen-5-yl}-morpholin-4-yl-methanone;
(+) or (-} 8-Chloro-5-(4-methyl-morpholin-2-yimethy)-1 —(3,4,5,6—tetrahYdro-2H-
35 [1,27bipyridinyl-4-y})-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzojelazulens;



22. A pharmaceutical formulation including a conpound according to any of
clains 1 to 17, together with a pharmaceutical acceptabl e excipient, diluent

or carrier. 23. Internmediates of forrmulae (I1), (I1I1), (X ag;@:ﬁ-%: NN |-
NN-NAN=~BOWbBCH)~YH ZW HZN (I1)X XY (II1) 0 0 NNLG'QLG
HNH O0--Gy Vg (XV) whereinV, W X, -¥%4Z, rings A and B, and n are as
defined in claiml and LG represents a suitable |eaving group. 3 OCT 2006
-156 24. A process of making a compound of forrmula (I) according to claim1,
or a pharmaceutical acceptable derivative thereof, conprising: reacting a
compound of fornula (11) with an acid catalyst NN B WZY HZN~ (H X
wherein rings ASaatioR-Sapyringidiugsyl-(34,5\6-tetthhydso-@Hakl ABsipyratingbbylg- 25. A

D ocess of SBAHIRS 4PLTRONTER L BEAUR bl T ed 1 clam L or
conpound of for BICRIord-H1)3,N5N6-tdtrhydro-2H-[1,2 ipMfidin4-yi)-4H, gHY '
2,3,5,10b-tetraaza-benzo[e]azulene-5-sulphonic acid dimethylamide;
8-Chloro-1-(1-pyrimidin-2-yi-piperidin-4-yi)-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-sulphonic acid dimethylamide;
13-Chloro-9-methyl-3-(3,4,5,6-tetrahydro-2H-[1,2"Tbipyridinyl-4-yl)-
2,4,5,9-tetraaza-tri¢yclo[9.4.0.0*2,6*]pentadeca-1 (11),3,5,12,14-pentaene;
13-Chloro-8-methyi-3-(1 —pyrimidin-2-y|-pi|5eridin—4-yl)-2,4,5,8-tetraaza-
tricyclo[9.4.0.0*2,6*]pentadeca-1(11),3,5,12,14-pentaene; or pharmaceutically
acceptable derivatives thereof.

17.  The compound 8-Chloro-5-methyl-1-(3,4,5,6-tetrahydro-2H-
[1.2|bipyridinyl-4-yI)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzolelazulene
dibesylate.

18. The use of a compound according to any of claims 1 to 17 as a

medicament.

19.  The use of a compound according to any of claims 1 to 17 in the
manufacture of a medicament for the treatment of anxiety, cardiovascular
disease (including angina, atherosclerosis, hypertension, heart failure, edema,
hypernatremia), dysmenorrhoea (primary and secondary), endometriosis,
emesis (including motion sickness), intrauterine growth retardation,
inflammation (including rheumatoid arthritis), mittlesmerchz, preclampsia,

premature ejaculation, premature (preterm) labor or Raynaud's disease.



(1) wth a conpound of formula (1V) (1V) wherein rings A and B, and
groups W X, Y and n are as defined in claiml1, and Z' represents a |eaving
group such as hal ogen. 26. A process for rraki ng a conpound of fornula (1) as
defined in claiml1, wherein Wrepr esen{:’% or a pharmaceut § @8l 7005
accept abl e derivative thereof, corrpr|§ ‘g reactl ng a conpound of fornula
(V) - -157- 3 OCT 2006 N-N\\\\ NFVNH B' \ ZXYM wth a conmpound of
formula (VI) NO wherein rings A and B, and groups Rl, X, Y and n are as
defined in claim1, and Z" represents a |eaving group such as hal ogen. 27.
A process f n und of .fornmul as defined in claim1,

wher ei n Wri’prgié?ﬁg CN'F@ %'Hh&gné’ég%ﬁﬁeéﬁWté&?éﬁeébl e derivative

t hereof , conprising: reacting a conpound of formula (V) NN D A N NH CB Z
X" Y (V) wth a conpound of formula (VIl) R14- 0 (VII) wherein rings A
and B, and ZroupiseRaccording tarudaim 48 gfoathalréaimeentiof dyseiencirho2@. A process
for makl ng a conpound of fornmula (1) as defined in claiml, or a

phar maceut i(B a[&)e&ﬁ%ﬁﬂc@ Mkrivative thereof, conprising reacting a

22. A pharmaceutical formulation including a compound according to any
of claims 1 to 17, together with a pharmaceutical acceptable excipient, diluent

or carrier.

23. Intermediates of formulae (I!), (Ill), (X) and (XV):

wherein V, W, X, Y, Z, rings A and B, and n are as defined in claim 1 and LG

represents a suitable leaving group.



conpound of forrmula (XII1) 3 OCT 2006 -158 0O A NH NHz (XIIl) with a
conpound of fornmula (XXIV) S HN~\ W o0-z XY (XXIV) whereiq ((ingg A and
B, and groups V, W X, Y and Z are as defined in claiml1l. 29. A process of.
meking a conpound of fornula (I) as defjgged in claim1, or a pharmaceutical
acceptabl e derivative thereof, conprising reacting a conpound of fornula

(XI1T) j A2dH NHACZprdosss lof ridilting & @tﬂﬁp@m&ﬁtﬂoﬂformﬂémzécé@%ﬁg toclaM tWorZ X Y
(XXV) wherein rings A and B, and groups V, V{ X, Y and Z are as defined in
claim 1. - apkgrmagsygcal acappiable deryafivr heraek 6pmpiiging repeling 8, wherein the

d is. & _ o -
C?gp 4.5 6 ?gﬁ‘r@ﬂ]y”ﬁ%’”?m[’%t Q%"ﬂﬁ‘p@? gAYty 5 6-dihyd ro-4H

Y
oY
10 v
: HN
(H) X

-

wherein rings A and B, and groups W, X, Y and n are as defined above.

25. A process of making a compound of formula (1) as defined in claim 1,
or a pharmaceutical acceptable derivative thereof, comprising: reacting a
compound of formula (1)

with a compound of formula (IV)

o8

(V)

wherein rings A and B, and groups W, X, Y and n are as defined in claim 1,

and Z' represents a leaving group such as halogen.

26. A process for making a compound of formula (1) as defined in claim 1,
“wherein W represents NR', or a pharmaceutical acceptable derivative thereof,

comprising: reacting a compound of formula (V)



2,3,5,1 (b-tetraaza-benzo[ e] azul ene.

-157- -3 00T 2008
(R v,
(O A
/
z
Xy
v}
; with a compound of formula (VI)
R z .
Vi)

wherein rings A and B, and groups R', X, Y and n are as defined in claim 1,

and Z" represents a leaving group such as halogen.

27. A process for making a compound of formula (1) as defined in claim 1,
wherein W represents NR', or a pharmaceutically acceptable derivative

thereof, comprising: reacting a compound of formula (V)

N-N .
[ ey
O
Y
/ Q»z
| | X ) -
{ ;
with a compound'of formula (V1)

120
(Vi)

R

wherein rings A and B, and groups R', X, Y and n are as defined in claim 1.

28. A process for making a compound of formula (1) as defined in claim 1,
*or a pharmaceutical acceptable derivative thereof, comprising reacting a

compound of formula (Xill}
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{xtn)
with a compound of formula (XXIV)

My

\

w .
’
Z

HN

VR

| v |
‘ wherein rings A and B, and groups V, W, X, Y and Z are as defined in claim 1.

29. A process of making a compouﬁd of formula (1) as defined in claim 1,
or a pharmaceutical acceptable derivative thereof, comprising reacting a
compound of formula (Xlil)

(o ¥

| with a compound of formula (XXV)

(XXV)
wherein rings A and B, and groups V, W, X, Y and Z are as defined in claim 1.
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30. A compound according to claim 1, wherein the compound is 8-chloro-5-
methyl-1-(3,4,5,6-tetrahydro-2H-[1,2"lbipyridinyl-4-yl)-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzofelazulene.





