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35 treatnent of nausea and vomting. International Patent Applications
W99/ 09024, W99/58533, W00/ 47577 and W00/ 47580 di scl ose phenyl urea
deri vat i vwe 000035900/ 47576 di scl oses qui nolinyl cinnam deciagBmAti42es as
orexin receptor antagonists. WO 1/96302 di scl oses N-aroyl cyclic amne
derivatives. 40 According to the invention there is provided a conmpound of
formula (1): -2 WD 02/090355 PCIAMGB02/02042 Y N (CH2)m X-(CH2)P Art OAr2
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15 R! represents hydrogen, optionally substituted(Cy.4 )alkoxy, halo, cyano, optionally
substituted(C).¢)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6-
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S;

wherein when Y is a bond Ar? can not be 2-naphthyl;
when Ar' is aryl pisnotl;
20 or a pharmaceutically acceptable salt thereof.
X is preferably NH.
m is preferably 1.
p is preferably 0.
Even more preferably m is 1 when p is 0.
25 Preferably R is hydrogen.
Alternatively compounds of formula (T) are compounds of formula (Ia);
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wherein:
Y represents a bond, oxygen, or a group (CHy),, wherein n represents 1, 2 or 3

Ar' is a mono or bicyclic heteroaryl group containing up to 3 heteroatoms selected
from N, O and S; any of which may be optionally substituted;
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30 (la) wherein: Y represents a bond, oxygen, or a group (CH2),,, wherein
n represents 1, 2 or 3 Arl is a nono or bicyclic heteroaryl group
cont ai ni NYOowR/0P@B53 het eroatons selected from N, 0O and S; pemyGRIR/02dIZCh MAay
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phenyl or a 5- or 6- nenbered heterocyclyl group containing up to 3
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xamples of when Ar' is a mono or bicyclic heteroaryl are quinoxalinyl,

30 quinazolinyl, pyridopyrazinyl, benzoxazolyl, benzothiophenyl, benzimidazolyl,
naphthyridinyl, pyridinyl, pyrimidinyl, or thiazolyl. Additionally Ar' can be selected from
pyridazinyl, pyrazinyl, oxazolyl, triazolyl, imidazolyl, pyrazolyl, quinolinyl, benzofuranyl,
indolyl, benzoﬂnazolyl oxazolyl[4,5-b]pyridiyl, pyridopyrimidinyl or isoquinolinyl.
Furthermore Ar' can be furanyl or thienyl. <

35 Preferably Ar! is benzoxazolyl, benmmldazolyl quinoxalinyl, qumazohnyl

pyrimidinyl, pyridinyl, naphthyridinyl, Additionally Ar' can be quinolinyl,
pyridopyrimidine, thlazolyl oxazolylpyridinyl, benzothiazolyl, isoquinolinyl or pyrazinyl.
More preferably Ar' is benzoxazolyl, benzimidazolyl, quinoxalinyl, quinazolinyl,
pyrimidinyl, pyridinyl, naphthyridinyl or oxazolyl[4,5-b]pyridinyl.

40 When Ar” is a 5- or 6-membered heterocyclyl group containing up to 3 heteroatoms
selected from N, O and S, it may be furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazinyl, pyrimidinyl,
isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl.
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Furthernore Arl can be furanyl or thienyl. 35 Preferably Arl is
benzoxazol yl, benzi m dazol yl, quinoxalinyl, quinazolinyl, pyrimdinyl,
pyri di nylwomaphiskyri dinyl, Additionally Ar' can be qui nol iPaJIGB02/02042
pyridopyri m dine, thiazolyl, oxazolylpyridinyl, benzothiazolyl,
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benzot hi enyI bERZO bty W repreSeh dptisallyydubstitme®tiydzo, pyhizelyyr. 20
Al ternati vel%l I{\p}é represent S opti onal I y subst I tuted phenyl, pyridyl,
y

t hi azol yl onI benzof

an r triazol Prefer the
triazolyl is 1, é*lgm?FY%l IS‘3Iléc fm o gfﬁ%%'yiéasl%’n%rgn% | on?’il |y
subst i 2it esubistifuterdqibphyl, k@molﬂroroqemmlyl@qup Alternatively R is
sel ected fromt Evéd m@fqﬁefemm epicheaxya triflabmmetioxggromps methaxy group,5iodo,

substituteg ﬁﬁ{]@@%hal Wibstithted Pﬁéﬁfy@ﬁhbﬂd HoxaddsdiAzRbyy. group Even nore
preferably repre ents at of onet h gX e i odo,
an optionally s @rﬁ’é‘?ﬁl%ltﬁtl@&uﬁﬁﬁrf% © SEOMPHH ngﬁé‘i?ggr gfiﬂ%%% 3‘9& Y onal
subst i t uenbgo,Pind, Brog{CIURBKYAY (C1.)AkoxiR BaaGxRC atiyl tigdibay @ aulkokydr oxy

30 halo(Ci4)alkyl, halo(C;4)alkoxy, aryl(Ci)alkoxy, (Ci4)alkylthio, hydroxy(C.4)alkyl, (Ci-
»alkoxy(Ci.4)alkyl, (Cs.¢)cycloalkyl(Cj.4)alkoxy, (Ci4)alkanoyl, (C14)alkoxycarbonyl, (C;-
»alkylsulfonyl, (Ci)alkylsulfonyloxy, (Ci4)alkylsulfonyl(Ci)atkyl, arylsulfonyl,
arylsulfonyloxy, arylsulfonyl(Cys)alkyl, (Ci4)alkylsulfonamido, (Cy4)alkylamido, (C-
salkylsulfonamido(Ci4)alkyl, (Cj4)alkylamido(Cy4)alkyl, arylsulfonamido,

35  arylcarboxamido, arylsulfonamido(C1.4)alkyl, arylcarboxamido(Cy.4)alkyl, aroyl, aroyl(Cy.
alkyl, or aryl(C;4)alkanoyl group; a group R°R’N-, R*OCO(CH,),, R*CONR{CHy):,
R*R°NCO(CHy),, R'R°NSO,(CH), or R*SO;NR(CH,); where each of R* and R”
independently represents a hydrogen atom or a (C;4)alkyl group or where appropriate RR®
forms part of a (Cz.¢)azacyloalkane or (Cs.6)(2-ox0)azacycloalkane ring and r represents

40  zero or an integer from 1 to 4. Additional substituents are (Ci4)acyl, aryl, aryl(C 1a)alkyl,
(C10)alkylamino(Cy.4)alkyl, R'R°N(CH,)n-, R*R"N(CH)nO-, wherein n represents an
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oxo, cyano, nitro, (Cl-4)alkyl, (CL.4)al koxy, hydroxy(CL.4)al kyl,
hydroxy( G .i)al koxy, 30 hal o(C mal kyl, hal o(C 11) al koxy, aryl (G -4)al koxy,
(C1- 4) al kybtoniog3shydr oxy(Cl 4)al kyl, (Cl- 4)al koxy(Cl -4) al gir/GB02/02042
(C3-6)cycl oal kyl (CL1. 4) al koxy, (Cl-4)al kanoyl, (Cl-4)al koxycarbonyl, (Cl-

4) al kyl sul fonyl , (C1-4)al kyI sul fonyl oxy, (C1. 4) al kyI sul fonyl (C1-1)al kyl,

| sul f onyl | sul f | sul | a
ootttk AT Wb SR AR or RN CBmO,
7)) S S et - 1
oo TG TR G i e
RaOCQ( mz)fonnmmnms(&aazqycloallmaﬁm first (Cka}abm e@nm or

RaSC2N CH2) r b%: TN PSS! d
atom orgbg (C)14) 8?&9139 g‘?gfap r%legllgag &g%&b}/(@% ezgirdtimg%ahg rogen
(C3- 6) aza@?@ﬁﬁ&@ﬁ@omgs'e@“’@?@@ Y@ﬂg‘g‘yﬁ represents 40

17 SN e

ary ary am no al ky n-

RaRON( 042)(&@]) é"l‘ﬁ(‘?ﬁ P%e’:flérﬁ/ -5 WD 02/ 090355 PCT/ GB02/ 02042

i nteger from 1 Rrefefred Aﬂtﬂoﬂal mrbaﬂlﬂuyntmfmmd tve hslopet, icyanen(CiispliRasINODER) n- or

Form 40 caeras ébvé‘iﬂ SR L éﬁ*ﬁ ﬁﬁ%ﬁ”éﬁj& tkgj g oup

or wt h t he ni tRI ptmml aiibsiituents fQitH gen
(C3-6)aza 6 ah HME Jthd fér%ﬁ's@bﬁﬁ@éﬁi’ﬁr gferred
opt i onal %stl @gt S ?or Ar az?}g halro%geen cyano, g¢ ky A d| tional

pref erred %lﬁn@ﬂal substituents are hydroxy(C, -4) aI kyI
( Cl1- 4) al koxy( Cila)ksd grplps Aﬁaﬁzbwzcmﬂ)shwemammoneﬂmthhéq omnoﬂwamaxb@st ituents
for An3 cammkad sPfobd aligleogen, cyano .4)al kyl , RaRbN( CH2) nO or

(Cl-4)al koxy. Fﬁlﬁ%‘%‘lﬁ@ B(Sdn ?er r&@%ﬂ%ﬁéwﬁq{onﬁrl are hal ogen, cyano,

(CL. 4) al kanoyl stituents are hydroxy(CL. 4)al kyl,
(C14) al kyl
(C -4)alk madm?undﬁamrxl RaRbN( CH2) nO and RaRbN(CH?)n. (r her

pref erred isulist i jtupnBendsdxakdl,2-flhaidomeshydy pipétidin-14]]al- _kanethyl-Spheriyhe g oups
Arl and Are, SUbftué%oP-ﬂBH _mgﬁghgﬂeoned ortho to one anot her nay be 15 ]inked

to forma ring—t Ia[lve TpoUITdS g5 red from
Exanmpl e Cq éundll‘[lg CHZOPXZH. ?B’gaﬁ‘ﬂ} Sﬁéxlppﬂ’egﬁﬁﬁ}ﬁliﬁé@%wﬁygen di n-| |
-yl ]-1-(2- rret hyl jn®thsners/| - t hi azol -4- 1-methanone. 2 1-
[ 2- (Benzogxazol -|2- [Sll(Beimﬁﬁﬁobyl}dmﬁmpméﬁ}xm)inpbﬂﬁin}}-ﬂ}-ﬂL[ﬁlf(éﬂ';!éth)ﬂ- yl - met hanone
gxi;ji[ 2;(():36 ,r_‘zolof(af-Pb 54 HRARNNRPR LM -ReRSTond N-1 yI]-1-[2-(3-nethyl - [1,2,4
5=yt )= TTEL hTajone

1- [ 2- (Benjooxazd: g F%Wﬁ%@?ﬁmnﬁ?lﬁ@?”?é’ﬂ?“ﬂmyﬁ Yl]]l. ?fjpuorf)?lﬁ Poiret hpxy-
henyl - net{hanonephenyl)-methanone

5  |1-[2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-y1]-1-naphthalen-1-yl-

P

methanone

6  |1-[2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-yl}-1-(2-methoxy-phenyl)-
methanone

7  |1-[2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-yl]-1- (2-1odo-phenyl)-
methanone

8  |1-[(S)-2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-yl]}-1-(2-trifluoromethoxy-
.|phenyl)-methanone

9 1-[(S)-2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-y1}-1-[2-(3-methyl-
[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

10 |1-[(S)-2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-y1]-1-biphenyl-2-yl-
methanone

11 [1-[(S)-2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-yI]-1-(2-iodo-phenyl)-
methanone

12 {1-[2-Benzooxazol-2-ylaminomethyl)-piperidin-1-y1}-1-phenyl-methanone
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5 1-[ 2-(Benzooxazol - 2-yl am nonet hyl ) - pi peri din-1 -yl]-1-naphthal en-1-yl -
met hanone 6
1- [ 2- ( Berwoamzagmsbs 2- yl am nonet hyl ) - pi peri di n-1-yl ] - 1- ( 2- meChaa02pbanyl ) -
met hanone 7 1-[ 2-(Benzooxazol - 2-yl am nonet hyl ) - pi peri di n-1
-yl']-1-(2-1odo- phenyl )- met hanone 8
1-1(S) - -(WOI 2~ amnomatnyl) plpel’ldln- |
-yl ] - 1- (2EEEPRSE Sapgund N ret-hanene
1-1 ('S) - 2- ({BeAZ 00 xla%[(lﬂ%r@ﬁmném-ﬂ;yﬂatmp?)p@ﬂhwm@nm1-11}r}z[5(*§1 fearery |
1, 2, 4 oxadi azol - fphyhyl)-2mestiytl-thiaetl Haylpmethhone
1-[(S) - 2- ([Beqgoonagnf A-BébbinileRl- bssllamlﬁbpﬁewl]lp]ﬁermhhiyl} p[zatmyﬂhyﬁ y! -
met hanone |11 _
1-[(S) - 2- (|Benzooi \[l,zn"l]()?‘if"déﬂz@lnﬁ')( V2N ;
met hanone [1213- A-B el 1-¢
henyl - met Hanone [1,@,4}&4&%6195)@5&@@]%@&042 Exanpl e Com:)ound Namg 13
1-{2-[(1 HB L zdg?e 2SN BRI dip@idien iy 1A riftdordmdiondyd- T uor o-
phenyl) - 2-[mret Ey i%mltgl %mat hgnone 11141p1_ -[(1 ¢
H-Benzoi nildazol~EIS thyl—piperidintoyl i 2 3-nethyt—%2, 4
oxadi azol -j5- W7 - mmMmeemyl>-plpendm- y1]-1-biphenyl-2-y)-
1- [ 2- ( BenZot hi azahetﬁarmam nonet hyl ) -piperidin-1-yl]-1-12-(3-nethyl- 1:2,4
oxadi azol -[5-yk) - [{hen Smiomethyl)- din-1-yl]-1-(2-methyl-5-phenyl-
1-[ 2- ( Benzot ?\ilhaz 2- f n Q?ﬂ I ) - &epgr)lpl%)?\ri I Lyl yh>-pheny
-y|]-1-(2-t.rif!--"‘r“‘.?{l'?4 petimont s | L2 b none
1- [ 2- (Benzot APaz :1I-E52(4ylflaﬂﬁ0mbﬁﬂlil%n}ef@f Pinzedidnyl ]tl')[?‘flsqqllé‘imﬂﬁ’é]r‘iyl 2 yl-
met hanone |18 ylaminomethyl)-piperidin-1-yl]-methanone
tlh.[ 2-( lBezzolt Rpaz %'-ggyd@moﬁﬁwlﬁﬁhbnﬁﬂﬂsrplﬁgrﬁnﬁi-yl]h- -fo-(32memylhy! - 5- pheny! -
kB AV o5y phensilbmethgnone, , I
yl ani nomet hy Ry |lef2 @oquinofin-T-yiermimamsthel) gaperidin-1-y{)-1-(2-n voromethoxy-
1-[ 2- (1 soqui nol i p}ﬁnylb-ﬁmhanmhyIL piperidin-1-yl] -1-[2-(3 -nethyl -
1,2, 4] oxadll azgl - g -Iodo BYh)-1- fiEB%f&j}{bﬁna lammome thyD)-piperidin-1-yl]-
1- [2 (I'soqui nol i -A/namnomat ) - pi peri - -1-(2-tri Iuoromet noXy-
henyl ) - met lhanonel 2 - i
1- (2-1 odo- ph@ayl >L-f12-{Iwu@baﬂrsﬂmnﬁmfﬂvl)m%@ﬁblﬁ&lrlynamhﬂlé‘}qnalrﬂ:1 yl]-
met hanone {23 _|methanone . _
1-[2- (1 soqui pgl i . - yhaRsARARL M hihoRERST)ipibdtidir-V-Ayil- Lor@iflbRaletioxd- v -
met hanone phenyl)-methanone
25 |1-[2-(Quinoxalin-2-ylaminomethyl)-piperidin-1-yI]-1-(3-trifluoromethoxy-
phenyl)-methanone
26  [1-(2-Iodo-phenyl)-1- [2-(qumoxalm—2—yla1mnomeﬂ1y1)-p1pend1n— -yl}-
methanone
27  |1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-1-[2-(quinoxalin-2-
ylaminomethyl)-piperidin-1-yl}-methanone
28 |1-[2-(3-Methyl-[1,2,4]oxadiazol-5-y1)-phenyl]-1-[2-(quinoxalin-2-
ylaminomethyl)-piperidin-1-yl}-methanone
29  |1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-1- [(R)-2 (qumazolm—2—
ylaminomethyl)-piperidin-1-yl]-methanone
30 -{1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-1-[(S)-2-([1,5]naphthyridin-2-
ylaminomethyl)-piperidin-1-yl]-methanone
31  |1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-1-[(S)-2~([1,8Inaphthyridin-2-
ylaminomethyl)-piperidin-1-ylj-methanone
32 |1-[(S)-2~(Benzooxazol-2-ylaminomethyl)-piperidin-1-y1]-1-[5-(4-fluoro-phenyl)-
2-methyl-thiazol-4-yl]-methanone
33 {1-[3-(Benzooxazol-2-ylaminomethy})-morpholin-4-yl}-1-[2-(3-methyl-
[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

-7 -



24 1-

[ 2- (Qui noxal i n-2-yl am nomet hyl ) - pi peridin-1-yl]- |
-(2-trifluoronethoxy-

henyl ) - met hanone 25
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henyl ) - net hanone 26 1-(2-1odo-phenyl)-1-
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e 29 1

et
—C T T e arTorTe IVCL IIy
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n-1-

[(R)-2-(qy
1-[5-(4-Fl

I ngzol
uor o- phe
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f\nnnr\
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-yl am nor
1-[5-(4-F
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i din-2
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‘mefhaapheronet hyl )- ieridin-1-yl]-nethanone 32

1-[(S)-2-(
phenyl) -

Begz o0

Z-rrethy

_lf\l

g éqbe&oﬂhmnwmﬁm pl)egwnthﬂyﬂw _daphttafn(4yif | uor o

than lZO| y - et hanone
IUI |JIIUI ljl "f

- (Benzoox4

adi é&ol

Cd npound

15[§r(51 Flméwﬁ?nyw-ﬁﬁﬂwhénwl M]&i@b@éﬁ@ﬁ@%ﬁ%ﬁoé] 0204
yhatinoriethyl)-piperidin-1-yl]-methanone

P

uogg- p
I n-1-vyi

h%ygh-)ﬂl?orér-% é]%'? iﬁieﬁ@?ﬂnz&blhlﬂ]lr-gﬁgfygﬂhdlﬁli n-

I
1djll gﬂﬁyglpengm‘lny\ - egla ] oxadl az ? o

I
[N

-1

am njonet hy

-1-(2-

11r9
I 1

ol #0- 2

tri f | uigtanindrhethyl)-piperigih)1-ylireteimnome 37 1-

2-y
O_

l()
AL
1o none

Sy Mt ihAAlosdiept o

_plhpnyl] 1 [2 (pynmlghn-z-
[2-(B

36

t hi azd

-[5- (4

- 21yl
- Fl uor
sl

qr['sr(mm&w hersrl)pzefﬂeﬂiynﬂﬁaz)s hyl gzp

RIS fid¥hdye - 1 220 - T Ay o R F S

none

-(4-Fl
m nonet

I nometH

17—[ |
uoftd- p
hyl

dlaylElarerphenyD- %—meﬁ%ﬂu%ﬂwjylhl-[@ gguipazelintn. 2.

1-12-(3- M
yl am nomet

thys-|[
hyl) -

iylaarihathethyl)-piperidin: lndirorethadone
. - 1)-
|Jle[rg (ﬂmﬁgfﬁ%%emgl S)lz pyrglgr ﬁjy[ﬂngjlug?ﬁlll};lonet

pm—? AT TUITTC

hyl ) -

pip eridir
1-[5-(4-F

1l 1
= .

4~ idAsyuorerphenyl):- k- metybi Hayazpl- 3y Sy 2 (ainralinti n- 4-

uofd- p

ylaminomethyl)-piperidin-1-yl}-methanone

45  |1-[4-(4-Fluoro-phenyl)-2-methyl-2H-pyrazol-3-y1]-1-[(S)-2~(quinazolin-4-
ylaminomethyl)-piperidin-1-yl}-methanone

46  {1-[4-(4-Fluoro-phenyl)-1H-pyrazol-3-yl]-1-[(S)-2-(quinazolin-4-
ylaminomethyl)-piperidin-1-yl}-methanone

47  |1-[5-(3-Fluoro-phenyl)-2-methyl-thiazol-4-y1]-1-[(S)-2-(quinazolin-4-
ylaminomethyl)-piperidin-1-yl]-methanone

48  |1-[5-(3-Fluoro-phenyl)-2-methyl-2H-[1,2,3]triazol-4-y1]-1-[(S)-2-(quinazolin-4-
ylaminomethyl)-piperidin-1-ylj-methanone

49  |1-Naphthalen-1-yl-1- [(S)-2—(qumazolm—4—y1ammomethyl)—p1per1dm- -yl}-
methanone

50 [1- (5-Bromo-Z—methoxy—phenyl)—1-[(S)-2-(quinazolin—4-y1aminomethy1)—
piperidin-1-yl]-methanone

51 |1-[2-(3-Methyl-[1,2,4]oxadiazol-5-y1)-phenyl]-1-[(S)-2-(quinazolin-4-
ylaminomethyl)-piperidin-1-yl]-methanone

52 |1-[(S)-2-(Quinazolin-4-ylaminomethyl)-piperidin-1-yl]-1-(2-trifluoromethoxy-
phenyl)-methanone

53 |1-{(S)-2-[(6,7-Difluoro-3-methyl-quinoxalin-2-ylamino)-methyl}-piperidin-1-
y1}-1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone

54 |1-{(S)-2-[(6,7-Difluoro-3-methyl-quinoxalin-2-ylamino)-methyl]-piperidin-1-

y1}-1-[5-(4-fluoro-phenyl)-thiazol-4-yl}-methanone

-8-



yl am nonet hyl ) -

1-[5-(4- Fl uor o- phenyl ) -thi azol

nmet hanone 43
-4- y| ] -

leridin-1-yl]-

i eridi n- Iwglo2zomsshanone 44 1-[ 4-(4-Fl uoro-phenyl) - 1- met hylPCTi6Rgn20]| -

yl1-1-1(S)-2-(quinazolin-4- ylam nonethyl - i eridin-1-yl -nethanone 45
1-[4-(4-Fl uoro- phenyl) 2- rrethyl 2H pyrazol -3-yl]-1-[(S)-2- (qui nazol i n- 4-
%;fgzgf)m[ fm.réple eI mjrmmglﬂdneiﬁnone lebﬁiﬂ[ﬂ I4‘F[uoro ph_enyr) TH
- met hanong 475 1- -{(é)-z [(\117~D1ﬂu0r0-3~m€ﬂ1y1 qumoxalm—2-yiannno)-meﬂ1yl‘]np1pendiyrrx-1-
[ 5-(3-Fl ugro- phewy}'—){@(imﬁ@@hﬂw}imeﬂmﬂﬂﬁﬂam S pmethanerezol i n- 4-
yl'am nonethykg - ﬁDYﬂdohm?Ilﬁéﬁﬁllﬁluﬂﬁalma-ylarnlno)—methylﬂ endm—l-
L (> (= Fluor Ry ghy gl i (CRT
Napht hal ef i Be) {@,7( B&ﬂwa%é‘rmﬁﬁhid %um%?lﬁb%ﬁlaﬁyp‘))‘fﬁ?tblélﬂﬂﬂeﬁd‘ik Vit
met hanone |50 y1}-1-[2~(4-fluoro-phenyl)-5-methyl-2H-pyrazol-3-yl}-methanone
1-( .521_Br Ogﬂ - fs@etfi ¥y- 216 nztb}ﬂ\ﬂer& Q%etﬁyl(q(ﬂﬁio&ﬂﬁpwy&nﬂndﬁhﬁéﬁlﬂ%fﬁiehﬁn)h
Il_EI[’ |2_|(g_ YJ&MJI_IT[E 1351} 4] aou EIy)-¢
yl ami nomet|hyb9 - fi- ) &[@&D}ﬂuw?rét b
1- L( S) I 2- (Qtu naz|gl}i- hndphyheden- Ilghnieﬂ@@egp_erl din-1-yl]~1-(2-trifluorom
- hen noRe I N ) 1ol
{(S) 1y %5( 6[975% £ q};?(i)“zz ;’I;j e O'S?Hr}g’f(aéﬁnu ZnYImnﬁO%rﬁert%Y)l ]-%g?rﬁ%/m] -%"[ éer. di
(S) 2-1(67-61f 1 ok %{(%}P}ﬂw&rﬂﬁi@sz hw&%m%; g fPé}Pﬁg}-Séﬁé“ h
yl -1-[5-14-flu fmwnﬁ@@ﬁﬂLZHhuaﬂahaﬂgylﬂ&pﬁﬂmnmmne -8 WD 02/ 090355
PCT/ GB02/ 2042 ﬁ; G@Wqﬁiﬁﬂﬁaﬁ@ ﬁmnmo)-meﬂlyl]-plpendm—l yl}-1-[5-(4-
{I(}S)-lzig,(e 7- leI L0 gﬁ?brﬁ@ﬁ%@z&(@ {18 N0) - ot hyl ] -'pi peri'dip
1- {(S)-2-[|(66- lf{(ﬁb%@% A AT rig‘?f%ﬁﬁ? ik ﬁ%é%.
-0 -1- 44 4-f1| ueuethyljRy]oxadidzolyd-p)pherfllyhethanmnbanone 57
1-{(S)-2-[|(6¢4- . - L per i
>1/ [ { (18 ?_22 E}S 1; FioE Itgffqua Dt qﬂiﬂéﬁm ¥ leol %Mym%?%dg%eﬂ%-g ®e _
- -2- 66—+ cu 1 ] ] -
105, g e s
(S)-2-[(6,{7- D f | jpgeodB- vpl}hpéthanonpoxal i ri - 2-yl ami n. ) - net hyl ] - pi Del’l d
yl -1-na ht hgé enrls BrofRtharapey-Bhenyl)-1-{(S)-2- [)(6 ,7-difluoro-quinoxalin-2-ylamino)-
3.%?. n24[ (fi gﬁﬂyﬂg}&%gq@ LRagayiam no) , - et hyl | -piperidin 1-yl}
6 1-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1-y1}-1-[{4-(4-
fluoro-phenyl)-1-methyl-1H-pyrazol-3-yl]-methanone
68  |1-{(8)-2-[(6,7-Diflucro-quinoxalin-2-ylamino)-methyl}-piperidin-1-y}}-1-f4-(4-
fluoro-phenyl)-2-methyl-2H-pyrazol-3-yl}-methanone
69  |1-{(8)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1-yl}-1-[5-(4-
fluoro-phenyl)-2-methyl-2H-[1,2,3]triazol~4-yl]-methanone
70 |1-{(S)-2-[(6,7-Difluoro- qumoxalm—2-ylammo)-methyl]-plpendm- -yl}-1-
naphthalen-1-yl-methanone
71 |1-{(S)-2-[(6, 7-D1ﬂuoro-qumoxalin-z-ylanﬁno)-methyl]-_piperidin-1-yl}-l-[S-(4-
fluoro-phenyl)-thiazol-4-yi]-methanone
N 72 "{1-{4-(4-Fluoro-phenyl)-1-methyl-1H-pyrazol-3-yi}-1-[(R)-2-(quinazolin-2-
ylaminomethyl)-piperidin-1-yl]-methanone
73 11-[2-(3-Methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-1-[2-(oxazolo[4,5-b]pyridin-2-
ylaminomethyl)-piperidin-1-yl]-methanone
74 |1-[2-(Oxazolo[4,5-b]pyridin-2-ylaminomethyl)-piperidin-1-y1]-1-(2-
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1-(5-Bromo-2-methoxy-phenyl)-1-{2-[(6,7-difluoro-quinoxalin-2-ylamino)-
methyl]-pyrrolidin-1-yl}-methanone

100

1-{2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-pyrrolidin-1-yl}-1-[2-(3-
methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-methanone

101

1-{(S)-2-[(6,7-Difluoro- qumoxalm—Z-ylanuno)—methyl]-pyrrohdm— -yl}-1-[5-(4-
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
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1-{(S)-2-[(6, 7-D1ﬂuoro-qumoxalm—Z-ylammo)—methyl]-pyrrolidin—1-yl}-l-[S-(4-
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1-[2-(3-Methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-1-{(S)-2-[(methyl-oxazolo{4,5-
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fluoro-benzofuran-2-yl)-methanone

Example
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110 2-[((S)-1-{1-[5- (4-Fluoro-phenyl)-2—methyl-thiazol—4—yl]—methanoyl}-p1pend1n—

2-ylmethyl)-amino}-nicotinonitrile

111 {2-[((S)-1-{1-[2-(3-Methyl-[1,2,4Joxadiazol-5-yl)-phenyl]-methanoyl}-piperidin-

2-ylmethyl)-amino}-nicotinonitrile

2-[((S)-1-{1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanoyl}-piperidin-
2-ylmethyl)-amino]-isonicotinonitrile

112

113  |1-Benzo|b]thiophen-2-yl-1-{(8)-2-[(6,7-difluoro-quinoxalin-2-ylamino)-

methyl]-piperidin-1-yl }-methanone

114 [1-(1H-Benzoimidazol-5-y1)-1-{(S)-2-[(6,7-difluoro-quinoxalin-2-ylamino)-

methyl]-piperidin-1-yl}-methanone
-11-
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129

1-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidin-1-y1}-1-[4-(4-
fluoro-phenyl)-1H-pyrazol-3-yl]-methanone

130

1-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl}-piperidin-1-yl}-1-[5-(4-
fluoro-phenyl)-2H-[1,2,3}triazol-4-yl]-methanone

131

1-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidin-1-yl}-1-quinolin-2-
yl-methanone

132

1-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidin-1-yl}-1-[5-(4-
fluoro-phenyl)-1-methyl-1H-[1,2,3]triazol-4-yl}-methanone

133

1- {(S)-2—[(5—Bromo-pyrlmldm-Z-ylarmno)—methyl]—plpendm- -yl}- -1- -[5-(4-
fluoro-phenyl)-2-hydroxymethyl-thiazol-4-yl]-methanone

134

"[1-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidin-1-y1}-1-[2-(3-

methyl-[1,2,4Joxadiazol-5-y1)-phenyl}-methanone

135

1-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidin-1-yl}-1-quinolin-8-
yl-methanone

136

2-{[(S)-1-(1-1H-Benzoimidazol-5-yl-methanoyl)-piperidin-2-ylmethyl]-amino} -
6,7-difluoro-quinoline-3-carbonitrile

137

6,7-Difluoro-2-{[(S)-1-(1-isoquinolin-3-yl-methanoyl)-piperidin-2-ylmethyl}-

amino }~quinoline-3-carbonitrile
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1-{2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1-y1}-1-{2-[3-(3-
dimethylamino-propoxy)-phenyl]-thiophen-3-yl}-methanone

153

1-{2-[(6,7-Difluoro- qumoxalm—Z-ylannno)—meﬂlyl]~p1pend1n- ~y1} 1-quinolin-
8-yl-methanone

154

1-{(S)-2-](6, 7-D1ﬂuoro-qumoxalm—2—ylammo)-methyl]—plpendm- -yl}-1~(1-
methyl-1H-indol-2-yl)-methanone

155

11-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1-yl }-1-(1H-

indol-6-yl)-methanone

156

1-Benzo[1,2,3]thiadiazol-5-y1-1-{(S)-2-[(6,7-difluoro-quinoxalin-2-ylamino)-
methyl]-piperidin-1-y1}-methanone

157

3-(1-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1-y1}-
methanoyl)-benzoic acid methyl ester

158

1-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1-yl}-1-[1-(2-

dimethylamino-ethyl)-4-(4-fluoro-phenyl)-1H-pyrazol-3-yl]-methanone
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[ (5- Br.ono W?Qj‘? e me Ptﬁé’FFFWuF e}ﬁﬂfrolldln- | -yl)
1- [ 5- @2- f | uor olpwdhie e}ppzecmdtyaufomsammdwyie]thmmmaﬁmaeomﬁalﬂldiof{oﬁhula {
[ ( 5- Br ono{(pyhouid 8k phmatdutizaithateesbla osmﬁetefp\hhnﬁacemeww&dc@bﬁme kaltsWbill-
1-[4- (4- T ld@ppadigditlobe Al il ¥he ot MdWMERFLAciPaddlidn sallE PR ARG ; inorganic

acids e.g. hydrochloric, hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids
e.g. succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic,

30  methanesulfonic or naphthalenesulfonic acid. Other salts e.g. oxalates, may be used, for
example in the isolation of compounds of formula (I) and are included within the scope of
this invention. Also included within the scope of the invention are solvates and hydrates of
compounds of formula (I). :

Certain of the compounds of formula (I) may form acid addruon salts with one or

35  more equivalents of the acid. The present invention includes within its scope all possible
stoichiometric and non-stoichiometric forms.

Since the compounds of formula () are intended for use in pharmaceutical
compositions it will readily be understood that they are each preferably provided in
substantially pure form, for example at least 60% pure, more suitably at least 75% pure and

40  preferably at least 85%, especially at least 98% pure (% are on a weight for weight basis).
Impure preparations of the compounds may be used for preparing the more pure forms used
in the pharmaceutical compositions.
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(4-Fl uoro phenyl ) -2-met hyl -t hi azol -4-yl]-1-{(S)-2- [(6 met hyl -
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1-[5- (4- F uor o- phenyl ) - 2- rretfHNFR—l((Hﬂgapz/Uf 4-yl]- 1 {

-2-[(2- sul fanyl -

mi di n- yI no) - rrethyl] pyrrolidi d¥4-yi}- rretn_&noje 239 1- (3 {
Br ono rret hyl,- am me}=rret hyl } t) -
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1-[ 5- (4- Fl uoro- phenyl)-2-nmethyl -thi azol -4-yl]-1-{(S)-2-[(5-trifluoronethyl -
pyrim di n-2-yl gm no) - met hyl ] - pyrrolidin-1-yl}-nethanone and

phar maceut i cal ||y grridigatiobl e salts thereof. -21 WO 02/ 090355 PCT/ GB02/ 02042
When a hal ogenyatomis present in the conmpound of forrmula (I) it may be
fluorine, chlorine, bromne or iodine. Wen the conpound of fornula (1)
contains an al kyl group, whether alonez.or formng part of a |larger group,
e.g. al koxy or alkylthio, the al kyl grpup Imay be straight 5 chain,
branched or cyglic, or conbinations reof, is preferably net hyI or

et hyl . When gsedherein the term ar meARS a 5 e 6- nmenbered aromatic
ring for exanplé¢ phenyl, or a 7 to ﬂa%errenberegﬁl cyclic ring system where
at | east one i j i hthyl. It will be

appreci at ed t hpat con@%ﬁ?’@i’g{ﬁl\ml a (1) r mii(/aex;t\ as @Zl"b_)r -NR-(0B1,) -Ar’

1-
- 2.
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pyrro
1-[5-
rreth
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[ 5-
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enantiomers. TFhe present invention includes withiA(its "scope all such

i sonmers, includin m xtures. Where additional @hirér centres are present

i n conpounds of f'grrml a (1), the present invention includgs within its
scope all possible diastereoisnmers, including mxtures thereof. The

di fferent |sorrer|pefg9rrrs may be separated or resol qu ong fromthe other by
convent i or4ieria Yom.@rApdds e ps defined forfaymuije (11 apdbdatjeaving gerpsonal
synt helthi ¢ a;_).aPrteammjsctmggmupst ereospeci fic or asynmmetric synt heses. It wll

be under st ood tE)ﬁinpﬂé%%fhtﬂ%ﬁtlb%% H6hpASSndhd tﬂg&%lxﬁr ut able
?ﬁ;' \slgglp\é % ( ?&W OPRRaGon’ o2 (W with (’Vf) prer%crablg %}ocee S 1 art Inert s gent g&c as thin
1meﬂ1y1fom1armde in the presence of a base such as triethylamine, sodium hydride or
potassmm t-butoxide.

15
Scheme 1b
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invention. Particular conmpounds according to the invention include those

mentioned in the 20 exanples and their pharmaceutically acceptable

deri vati vwe.02030385ed herein "pharmaceutically accept abl e @eTiGRRI0?2

i ncl udes any pharnaceutically acceptable salt, ester or salt of such ester

of a compound of formula (1) which, upon adm nistration to the recipient

is capable of providing (directly or 4 ?EH %ctly) a conpound of formula (1)
abolite or residue thé o%‘) 25 It | be appreciated that

or an active

for use in didine the salts of the coffjounds of [fornula (1) should be
phar maceuti sal | YA accept abl e. Suit abl ecphar maceuti sal | Y acceptable salts
will  be appaWent TEHR(CHI, Arfed in the art and i NEI ud€HapNHRaddi ti on
salts formed pith inorganic acids e.g. hydrochlorig, hydrobronic,

sul phuric, nitri @Vpr phosphoric acid; and organic aC| dgvig. 9. succinic,

mal ei c, acetic, fumaric, citric, tartaric, benzoic,'p-toluenesulfonic, 30
nmet hanesul f oni cy or napht hal enesul fonic acid. O her salts e.g. oxal ates, may
be used, for Staapérgtej;tr@nt he isolation of conpounds of forrmula (1) and are
included withinjthe scope of this invention. Al so included within the
scope of the inVention are solvates and hydrates of conmpounds of fornula
(I). Certain of the conpounds of forrrula (1) may formacid addition salts
with one or 35 nore equival ents of the acid. The present invention

i ncl udes wit hi n its scope all possible| st®chionetric and

non- st oi chi o c fornms. Since the pnds of rmula (1) are intended
for use inp arﬁc\g\utlcal corrp03|t|%ns It will

eadi | y be understood that
they are eac rably provided i n"®&ubstanti &l |y fpure form for exanpl e

at least 60%p rrfﬁfdﬁ)nsNRﬂl(@ltbj)yArat Teast 75% purﬂ an 6(9_, F) 1 at
| east 85% es CI aI ly at | east 98% pure (% are on wei ght? mfor wé
basis). Inpure prepar ations of the conpounds ng used for preparl ng the

nore pure forns X in the pharnmaceutical conposi ti ons. -22 WD 02/090355
PCT/ GB02/ 02042 ccording to a further feature of the inve@tion there is

provi ded a procBsastiboof (W) pithB)qtro@adsih an nepisohdat sath hodimdthglféimandas
deri vati vegr tylke@the p?élencfeczifla%ert@mﬁ ﬁifdf&%mnfi@a&l?dnbte%? Hﬁsﬂ@{yﬁweﬁ%ﬁ% utes to

corrpounds ffrzﬂﬁy ?é}n eme l'a Y HNR-(CH 2)P ’CH2) m
NR(CH2§P Ar mlE (V) _deprotection L2 (I1l1)
ema ely where mis I'and’pis O'or I compounds maybe prepared as shown in
scheme lc.
Scheme 1c
Y. L*
)\ () Y.
(e 2 (L
C ' N CHYM-NHP e N (CH,)m-NHP
base )\ base ,_',
07 A o :
*x)
( j\ deprotection
(CHM-N(C,-,)P
\ AF(CH,) L' .
X)) geprotection (Yj\ r((IX)Z)p ( j\
. N NR. At
N (CH)m-NHR )\ Ol ARACH), AT
o7 A
(0] AR

)
(L Ui)]

Reaction of (XI) with an alkylating agent (C).4)L.' proceeds in the presence of a base
10 such as sodium hydride in an inert solvent such as dimethylformamide.
Examples of suitable leaving groups L2 include halogen, hydroxy, OC(=0)alkyl and
OC(=0)O-alkyl. The transformation (II) to (T) may be carried out in an inert solvent such as
dichloromethane, in the presence of a base such as triethylamine. Alternatively this step
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YOAeY '::~base (j(CH)MR(CH)pArl N (CH2)mNR-(CH2)P Ar H O Ar
(rr) (1) wherein Ar', Ar2, Y, m p and R are as defined for fornula (1),
L' and L2waroee/ohsavi ng groups, 10 and P is a protecting grerBRs2ampl es of
suitabl e | eaving groups L' include hal ogen, hydroxy, OSO2Me, _
0S02(4-tolyl). The reaction of (V) with (VI) preferably proceeds in an

' . ' et hyl f.ormami.de .i.n t he presence of a base such
e <ol e MBI SR 65, Bt "
WD 02/ 090385 eglyont sveuss dishlotpmetbppy 1mthe rresence ofi adiimide Graggrhsnib(asHz) , Ar'
( CH2) n, NHRethp-P(3-fimgthylaminbpropglriortdéntidectiydidhloride,)and @n Attivaier shasg 11 (CH2) m
NR- (CH2) P Rydroxybdhiotriado{eCH2) . - NR- ( CH2) .P- Arl !{-| SOu,ér eas( I IL ) E Ih) y R(raﬁgm 32 of
. I .
o xyl one [t ?X%@%%ﬁggﬁg?‘@" BT e KBRS UE GRS Bl ey
di i sopro py?&%ﬁ%ﬁ?ﬁﬁ%ﬁu‘a Frey g %?XYQWEWIeQCP@F?ﬁ@‘Pfa?Qﬂd@&nﬁ gre
Al t er nat | vEEspecliFly eacid (esg- trifluetbapeticsacl ipdichlarompthemedbasmfele splivpayddxils
shown in  merireniswh aSaqeoEs Meth¥ndl¥and catalytic hydrogenolysis in an inert solvent (e.g
using palladium on charcoal in a lower alcohol or ethyl acetate).
10 .Compounds of formula (V), (VI) and (IX) are known in the literature or can be
prepared by known methods. Compounds (VII) can be prepared by known methods.
Within the schemes above there is scope for functional group interconversion; for
example in compound (V), conversion of one value of L' to another value of L!; or in
compounds (IV) conversion of protecting group P for another protecting group P, or
15  conversion of one compound of formula (I) to another of formula (I) by interconversion of
substituents.
When R! is an aromatic group, the substituent R! may be introduced at the final
stage as illustrated in Scheme 2 by reaction of a compound of formula (VII) where L3
represents a leaving group such as halogen (preferably bromo or iodo) or
20 trifluoromethylsulfonyloxy, and all other variables are as previously defined, with a reagent
R'M, where M is the residue of an organometallic species e.g. B(OH), or trialkylstannyl.
Such a process may be carried out in an inert solvent such as 1,2-dimethoxyethane or 1,4-
dioxan, in the presence of a transition metal catalyst such as Pd(PPhs)s.

C O
N]\(CHz)m-NR—(CHz)p-Ar1 )N\ (CH)-NR-(CH,),-Ar"
le) Ar?

o)\Ar2 I
1

s R

25 Scheme?2
_—

(V1) 4 0

Wherein Y, A, m, P Arl‘, R, R! and Y are as defined for compounds of formula (I).
30 L’isa leaving group.
The compounds of formula (I) may be prepared singly or as compound libraries
comprising at least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula (f).
Compound libraries may be prepared by a combinatorial 'split and mix' approach or by
multiple parallel synthesis using either solution phase or solid phase chemistry, by
35  procedures known to those skilled in the art.
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) with an alkylating agent (Cl-1)LI proceeds in the presence of a base
10 such as sodium hydride in an inert solvent such as di rret hyl f or mam de.
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sol vent sudfi"4enyy GB%H’%gS Se%?ﬁd H’&M‘WPF@ ﬂdﬂ@lﬁ@toysd\gmﬁﬂnaﬂeamert
sol vent ( e dgordess; ﬁ@em@meammqpﬁy Gheenuia Ipaiasoranibgulag ajreivome; sheep et hyI
acetate). Histbarpesimdscisted ithdisedses Mich ab MeuroRBiéal distrdds, heliFop¥ic! plid
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pr epar ed b¥011§1 @ lveﬁfs 1% tive h{ll' 1 eRressiv:
functi onal o Qrdes QS piLve giHropisidise B ??t ‘(f axgtier si on
of onelval G@“rétﬂs:LdJ}’SfthbSm%ﬁQfé?f beblavieundisarder; mood dlSORderrp@umHéysfunWomonver si on
of prot ect psiphgvesug dpsfiunctiomnsxhidsorder pdegdl idisgrdar; Qbmz@hréﬂia l&nﬁdl[é‘ﬁﬁfséib@n of
one_co {YpOUﬂSleﬁﬁmf adoiditia; kulimih Qndiﬁts?}oﬁﬁﬁltﬁifsnfc Ruidofally!che t &&gﬁ' on of
substituen
i nt roduced m i “P%al &ﬁ%ﬁe &qugé\fels ee‘tfeﬁtﬁ)é =t ion of a
conpound oPalttIB‘ﬂﬁﬁY %fcrrﬁ]"wlf’)’r bpgic apd/pr wddenkin ga?meewicﬁ@fpgnsemp naysda and
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The compounds of formula (I) and their pharmaceutically acceptable derivatives are

particularly useful for the treatment of obesity, including obesity associated with Type 2
diabetes, and sleep disorders. Additionally the compounds of formula (T) and
pharmaceutically acceptable derivatives are useful for the treatment of stroke, particularly
25  ischemic or haemorrhagic and/or in blocking an emetic response i.e. nausea and vomiting.
Other diseases or disorders which may be treated in accordance with the invention
include disturbed biological and circadian rhythms; adrenohypophy51s disease; hypophysis
disease; hypophysis tumor / adenoma; adrenohypophysis hypofunction; functional or
psychogenic amenorrhea; adrenohypophysis hyperfunction; migraine; hyperalgesia; pain;
30  enhanced or exaggerated sensitivity to pain such as hyperalgesia, causalgia and allodynia;
acute pain; burn pain; atypical facial pain; neuropathic pain; back pain; complex regional
pain syndromes I and IT; arthritic pain; sports injury pain; pain related to infection e.g. HIV,
post-polio syndrome and post-herpetic neuralgia; phantom limb pain; labour pain; cancer
. pain; post-chemotherapy pain; post-stroke pain; post-operative pam neuralgia; and
35  tolerance to narcotics or withdrawal from narcotics.
The invention also provides a method of treating or preventing diseases or disorders
where an antagonist of a human Orexin receptor is required, which comprises administering
to a subject in need thereof an effective amount of a compound of formula (1), or a
pharmaceutically acceptable derivative thereof.
40 The invention also provides a compound of formula (I), or a pharmaceutically
acceptable derivative thereof, for use in the treatment or prophylaxis of diseases or disorders
where an antagonist of a human Orexin receptor is required.
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20 trifluoronethyl sul fonyl oxy, and all other variables are as previously
defined, with a reagent RLM where Mis the residue of an organonetallic
speci es ewQ.02B036H 2 or trial kyl stannyl. Such a process nme¢TheBocarwmzed out
in an inert solvent such as 1, 2-dinethoxyethane or 1,4- dioxan, in the
presence of a transition netal catalyst such as Pd(PPh3)4. 25 Schene 2 Y
(y, N(CH2)mNR(CH)P Arj ~10 N (CH2) m NR-(CHI ) P Ar Ar2 OAr2 L3 R
(V1) (1) \Wher ety iyvenpppalsp grovides ho use pf a pompgyad vf fyrmutesDderd ned f or
compounds mhalﬁnﬁcmﬂ@ly RyceptaBle defvatiyeahdrenfyinriy: ganifpcturdbéa ardiembstFothe
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sol i d phas®haHwerwicalc Oﬂmﬂs@anTb@elYanml dlsvownvitles # phaseacskiidal edtnpasitione art .

-25 WO 02/ 0ofBESnLETOHRPORIGT Mdiznuld (I);%r a‘lf)ﬁ&hﬁbéiﬁicilgf a%céﬂiﬁtﬂ@@énv@%@re@f the

i nvention taﬁ@ﬁ%hérﬁlag&ﬁféhﬂ'ﬁ&:cébt brary conprising at |east
conmpounds of fO

i am ticall acc abI e derjvati ves
t hereof , Pharnm etcf”?:1 ? 8 @ @“g AUPhagyaqgut ﬁﬁ%ﬁeﬁﬁb@@ﬁvm"%nal ly
by reaé?i ofPaxiberdministared By prvernvarientaethod e.caby okaki parentatal,beccal seblagounds

of fornmul angsh), rental or rensdemivd ndmistiation) dny decstaphabhi@abesnhpoalitionesdaplea
useful for a¢dogdihgigat ment of d| seases or disorders where an antagoni st of a

human Orexin r r su as obesi t nd di
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syndr oh®/ dmpamonsmpvdsmm tablats, aapselealor yafgenct i on; dwarfism sl eep

di sorders; sl eep lapi®RmiRHEEOWAPSbcrdl)TORRH AT a %E@l%mr%oluhgﬁ of i aci@dr one;
sl eep di S&fﬁ?&%@ﬁ?%ﬁﬁé%'lﬁhﬁ% e&@ Fsﬁlad%]ﬁécuggﬁxgﬁsw@eurhvgaéogl zﬂ]al Pung

di sorders eur opat

di seases; "a%k‘?‘&ls olvepfsichiag Rek Ye or @b ulls foendationy der -
affective WéYl ’Fﬂé@ pgmamwwndma @w@ssmaanw rﬂammmglasdlbdmloum@ageﬂty 15
neur 0s2Gs; dyst hjrcoimpositismintbe forbedfambller cadibe prepeied usREEnydéusgblder ; sexual

dysfuncti oglmgé%ﬁ@%%gg r@]ﬁﬁ{ew‘g%ﬂ?&rp gﬁ ﬂ@ﬁﬁmatg&%uﬁchgg sorder;
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phar maceut i cal | § CQE’QQEP‘&‘E) @Mﬁ cppsleean bgpedpatedusing rosine cecpsationof
stroke, papotasiuress ¢.g. pelleth eontaining thammtive idpagliont sacbeqreparediisigictangardn eneti c
resporpse | carierdantbtan alé intDa NaToblafif capblie; ARARAVEFS di?;f)elfsﬁhw 5dpéntionand
their phar gReRUELGAHIWiIBGES %&Bie%hgﬁnéc\é%caygamerfs? e.g. aqueous gums, celluloses,
silicates or oils and the dispersion or suspension then filled into. a soft gelatin capsule.
Typical parenteral compositions consist of a solution or suspension of the active
ingredient in a sterile aqueous carrier or parenterally acceptable oil, e.g. polyethylene glycol,
30 polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be
lyophilised and then reconstituted with a suitable solvent just prior to administration.
Compositions for nasal administration may conveniently be formulated as aerosols,
drops, gels and powders. Aerosol formulations typically comprise a solution or fine
suspension of the active ingredient in a pharmaceutically acceptable aqueous or non-
35 aqueous solvent and are usually presented in single or multidose quantities in sterile form in
a sealed container which can take the form of a cartridge or refill for use with an atomising
device. Alternatively the sealed container may be a disposable dispensing device such as a
single dose nasal inhaler or an aerosol dispenser fitted with a metering valve. Where the
dosage form comprises an aerosol dispenser, it will contain a propellant which can be a
40  compressed gas e.g. air, or an organic propellant such as a fluorochlorohydrocarbon or
hydrofluorocarbon. Aerosol dosage forms can also take the form of pump-atomisers.
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required, whight of trasubjeesand dttienkintiRr faﬂ@rs tHowever Bk 8 géncrd) ridgedlithdiengef an

effective aBskthaybhe @O§m9% ?Horé hﬁ)dSlt))’SO@ U Q@ é:gl cally
2

t abl f. d of
for mil §§<?)39§%¢*¥t§}edr?a°ﬁ%a b Py or Sl by 'O%ars?waw%v b6 Oiklor use

in the Shailndesage lSﬁPHpﬂfW@ﬁ@b@ﬂ Oe:ﬂ Jed8emebe; @nds%lphldreslpy\mwreatead fora

ant agoni st nufber ¢fisesks Or mpnths.r ldhptase of pharaautitiedly acpiable RAVARRSER

fPCT/ 6:3022 g)zueéﬁeﬁgﬁ@saravﬁ&nat@dla@dlégareﬁ&\b hieand ot ?a cowpouPd of .
ormul a or Lvative reo n. t he
nmanuf act ur e ,of Mo 19360 fc e%éak%m&%f%g}%%%gw 1 3, C8RY ‘fréﬂ?e%i ogiulallisases
or di sorderagmx'/ﬂﬁ%?rg éfh&'ﬁ mﬁ\‘gdﬂ?@f’n dogagrfaags- Orexin  receptor is required. 5
For uséfin t her &Bynan{areginnd basithis awinotdeid sepuame:i on are usual |y adnmi ni stered
as a pharqnmﬁlmPﬂﬁLemmm@I(Iys@ysA'f@thDYﬂﬁrl@BS@f%?s&ngYéudes a

phar maceuti gal conposi4ion conprisjyg a conpoun formula (1), or a
phar maceut i-gal b g{ﬁg‘er ere%f(l phar maceutical ly
accept abl e r“ﬂ{(la’rgﬁi?ﬁga 38 ﬁ&%%ﬁ%ﬁlﬁ 31516 e| r pharnmaceutical ly

accept abl e deri vati98s 10 may be2adni ni st ered3By any conveni ent method,

e.g. bySordleu-ldsenteral, buccal, sublingual, nasal, rect aI or transder mal
adni ni strati on, OagdniA\enHea &'Eﬂ&;?é ?&%a ' g&{n ly. !
enﬁl% rrracl!gﬁét)ﬁg accepta @Lﬁm}g

Th I
de(ral 32??332%\%“&%‘% (ﬂfﬁgé()reﬁﬂq rg&gﬁ \7en orally can be fornul ated as

liquids or.soli h’sgensfﬂg suchScrseping proceduyesinyplap pioyiking apprapsiatsreslls whishet s,
capsul es o?XHfégéé*i'ﬁg@meﬂ tepegptor @nfarinuface. Suchicells igelndr @lls fropanahsiblspf a

suspen3l onyeast, Dodsephileord. cbirelgeiticatur, 4 pyReletiide én@odiné e R 1 bt

carrier (s)istisél todPmSRHERNS 1oXXpE he FEHtoR STH K fessed r@ceptor isthen contacted
with a test compound and an orexin-1 receptor ligand to observe inhibition of a functional
response. One such screening procedure involves the use of melanophores which are
transfected to express the orexin-1 receptor, as described in WO 92/01810. -

35 Another screening procedure involves introducing RNA encoding the orexin-1
receptor.into Xenopus oocytes to transiently express the receptor. The receptor oocytes are
then contacted with a receptor ligand and a test compound, followed by detection of
inhibition of a signal in the case of screening for compounds which are thought to inhibit
activation of the receptor by the ligand.

40 Another method involves screening for compounds which inhibit activation of the
receptor by determining inhibition of binding of a labelled orexin-1 receptor ligand to cells
which have the receptor on their surface. This method involves transfecting a eukaryotic
cell with DNA encoding the orexin-1 receptor such that the cell expresses the receptor on its
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gl ycerine, or a non-aqueous sol vent, such as polyethylene glycol or an oil.
The formulation may also contain a suspending agent, preservative,
f I avour i ryoan@$wsss col ouri ng agent 20 A conposition in thecrtaBmotosa tabl et

can be pr n armaceut j.cal .carrier routinely
used for %?%%ngf‘%gé%ﬁ% ¥l?e Tt g?lfgﬁglgragﬁgwpggtmwgﬁggp@ﬁp iBhe o starch,
| act ose, PIRSFRSET alabelled foum ok an omxuphissenter ligand.nThenligand mmaysbntaingapsul e can
be pr epar edliesstiviglabgluThe emenutayfdabetied ligand powed dicasceptorgis ekhed, ©.g. by

cont ai ni nmgamlngqadly@twﬁgr edi ent can be prepared using standard 2 ‘carriers

and thgn fill eqr EB{o‘ﬂme‘i’s&@&ﬁ %ﬁkﬁhh&lﬁ%ﬁ&e‘éﬁ%ﬁ%c’kﬁgﬁﬁl vell¥?§lfd| ersion or

suspen5|o Si'n n ler(s),
aq ueﬁﬁgu%’BH%scr EB‘I“E Qf ggggompog.p& %%t bip pogilisation Ry intrrseliplagselcinon or

s u s pensi ofpnsh@wtier ians by affestingithe drteragfisinafian orears Liteecptdyjigand withahent er al

conposi t i orexirsbresebr.of a sol ution or suspension of the active ingredient

in a steril e anueRRcARRS 'lﬁélucﬁﬁ%ﬂn?crn%{‘ﬁ{ﬁftﬁdﬂ $aBSEORE PR BpliaBpduitogin

DOLYe39Y ! RSl B Y R S0 Ll oo
reconst i t SRESHIHY dindiyidually mdicsted émbe inperporgied by reforeactiianéin os tionghnfully

Conposi ti estfortlor nasal adm nistration may conveniently be fornmul ated as

aerosol s, dr o (IBWIEBEAAIRG Sra RS S éra&&r%%ﬂh ARBRall GRLY comprise

phar mceur? %(f'{nyg eelraniy il “ﬁg@%ﬁﬁ R Clhegrafiionnts o e

usual p grgw fliates f %C%’PI?PQ‘P Wﬁlﬂmse quantities in sterile formin a
seal ed cont ai nﬁrthmﬁxmhpbafHM@smmeasmedfat%th@Déllgaﬁﬂdseéﬂléﬂméd)r use
Wi th an agtawiisi ng device. Alternatively the sealed container may be a
disposable dlspen5|ng device such as a single dose nasal inhaler or an

aer osol enser d thh t,erl ng val ve. \Were the dosage form
conpri sesbﬁgf 3&0 sl ésfif ‘Eﬁrﬂm"b'!)ﬁ?%h%y]dc aidd gt bugyl esfgti ch can be a

40 codr egls%%bzg"lésﬂ@l‘g-Nd Sp-1- @R)-afh}’drga/ril-phmybpﬂiyﬂ)allpeBM-aknﬂhyll-
fl uorochlmwimﬂleocar bon or hydrofl uorocarbon.” Aerosol dosage forns can

al so takeqt (Spmraf‘m] fmrﬁfgeﬁaxﬁqry‘i pifefyl V{%; %%Q%EF(FPQ{ 1OBigfef2042
Co t t abl.e I d n

oo 'ﬁ TR Tt S 2l 1
with a cafigpigg %1955: Gheny | %‘? Glaﬁ@%@@cma yiersggd Wese dgé‘l’l&@dln and

gl yceZin. dldﬂmmmﬂlanoﬁﬂornd) codedsd0°§thdmmﬁadr@etcemm§/mdm(ﬂ266mﬁmﬂﬂgd in the
form of sappase! %éﬁﬁxméw&m@meamoamcgﬂmeﬁhﬁ@mistﬁfearaoéﬂni fmtéase such as

T L LA

oi ntnents it dose

form suchpg fl USHRY oflwmp chrg ed [“FWéaE‘éJs% 3P @ corrpound of
formul a (m?thamyamnmm)md@hbrmthgne&we@tta@/@thtmﬂdeompeumd,(éS Operseof , used
i n th30 tredlioweasik or prophyl axis of the aboverrentloned di sorders or

S'e.sﬁSSf?J%*%Sﬁ%%Wm"“ﬁ?%@‘:?ﬁ}?ec PReplifse, (it sorder of disease
However , if %@2 él P abl e unit doses may be 0.05 to 1000 ny,
more sui tBok QFG'N)@'irBlPeUWﬂ-Zﬂ’J}Q@thWtheadm ni stered nore than

once a da&Z,ﬂéPnfhnom;N-[éS) IMO(R) 12-Iyhirey- 1-plieagl-athyl pyipesdini2hglinethyl] -deethidide

35  (28.0g) was dissolved in ethanol (200ml) containing Pearlmans catalyst (2.0g) and shaken
under a hydrogen atmosphere (50psi) at 50°C for 3 hours. The reaction mixture was filtered
and solvent removed at reduced pressure. The residue was column chromatographed (silica
gel, 0—10% (9:1 methanol/ammonia) in dichloromethane eluant) to give the title compound
(14.18g) as a colourless oil.

40  Mass Spectrum (APT'): Found 211 (MH"). CgH;3F;N,O requires 210.
[alp +18°@ 28° 1% in chloroform
'H NMR $: (d*-DMSO) 1.07 (1H, m), 1.32 (2H, m), 1.35—1.60 (2H, m), 1.72 (1H, m),
2.54 (1H, t), 2.70 (1H, m), 3.00 (1H, d), 3.17 (3H, m), 9.30 (1H, br. s.)
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15 daily dosage is in the range of about 0.01 to 100 ny/kg; and such
therapy nmay extend for a nunber of weeks or nonths. In the case of

phar macewpabogsaccept abl e derivatives the above figuregcaraocatmal at ed
as the parent conpound of formula (1). No toxicological effects are

I ndi cat ed/ expected when a conpound of formula (1) is admnistered in the
above nentioned dosage range. 20 Human Orexin-A has the amno acid
sequence: K%ﬂzﬂr’gTEﬂPOW@fmﬁY@ﬂﬂ@@eMB -idperidipe-1Ttarbaxpdic Seid ys Ar g
Leu 15 1(bul;5est‘€yr Gu Leu Leu HHs Ay Ala Gy Asn Hs Ala Ala Gy Ile Leu

Thr 20 25 QQz-iﬁﬂh@'éNt@) ﬁiéhﬂmé‘z-ﬁ}ﬁﬂb Ié?ﬁ}l BR00G | ocedur es
for conpouy ﬁl%&&l@é@ aﬁ@?reatec'i%h @;Pﬁi Saa Iﬁ {276(1%5 D e mtxtur Lo

oot oprs ke ! G e vl i 8 bk birsedmisumaiiebe, Gistvag

appr opr? at ehloricag sa faade.
Sgcr:) h (F:)el | s solment setnoved|at mdflwdmrmunw:b gwe?pl@: tteawimpotind@83) | a or E. coli. In

parti cul ar Mass PpdcyratcdAeat)i Bour 3 0 ¢MIgH tMVSH: Tﬂp%(jg-r u'h@§§ﬂ$ or is usedto

transfect ?zgxp%qﬁ%hﬂ)% ceptor. e expressed receptor is then
cont act ed a rexin-1 receptaor and to observe
i nhi bi t | onF@I\h\%R Mﬁw%&«g o'ﬁ‘iel ?Qa(iéu%*ﬁ)s]c?%e215%5%{1%);8&&@}1; mhol ves
t he usH of 372 ((HAcphSr O 1Hhme, 3.8 @ H, m)ah34 61, au) and b2 Hsbr. shie or exi n- 1

receptor, d}s(&)esxmmhﬁﬂethﬂ-l&i@eﬁaﬁﬁlﬁid}boxﬁﬁ ARPAButdeERENI Ng procedure
ggg;{ \égstlo tgfzo yglzugnm%o RheR 1&%&5&%{ X Berﬂﬁl]der-ﬁgﬁ%)gﬂlc ap 1d9er{ BuPesfer |\ oo
cont act ed IM %‘}§,a§§ Yeé!;cg é%?ﬁ @rq mg} até%ﬂﬁb@ﬁﬁs “I‘IBICF‘%\R% e ghp- 1@t ect i on
of i nhi bi f\figpstiging °§|1 &lve eenpeied abreducerd prassurg afichthe eesidyo padisiondd ch ar e
t hought5 t obetwmlhilt:hlomantaﬂwae/mteroﬁhé brganie phgke Was bepataied, Wagitsddvit/iingnot her

et hod | nvakedRmd SSReRTERByIARN rRIBPHIShra MR SHRD IR dol b biBia R gﬁelé he

ecoptor |FikEs 9{5 7Yoo ”IIE aII‘E bt ety e 0D 0 s il 7 <

met hod i nv‘c'ﬂ%%@ 2%%&)8 fes5H P%orb karyotic cell with DNA encoding the

orexin-1 r%&ﬁ@ﬁ%dﬂm@mﬁélimﬂ@ﬁ%ﬁrbctuéresébclaptor onits -28 WO

02/ 090865 fedd - Q891% in sklbfaéren and contacting the cell or cell nmenbrane
B0

preparat | omM5a1 q;p d 'S f I I f .an
orexin-1 rf;ﬁ@ﬁ’? QZHNM) HSO( ?%’dfﬁﬁygggﬁ%@imnf%ﬁ?g‘l&% ti%@fﬁmé‘fld The
amount of é%l) I i gand bound to the receptors is neasured, e.g. by
measuring radioactivity. 5 Yet another screening technique involves the use

of FLI PR eBescpiption 2f (RS)2-gBenzoknmlhylminionictiyl)-pipetidinech-tarbRsARURSE epNat
i nhi bigs nokity 1§segrl on of intracellular calcium 1ons, or other ions, by

affectin Xi.n the orexin-1
receptor. ; %@? BI ofie yPﬁg’%dﬁgl éylé‘h?c“ﬁ%f&“%%eft@g@%gﬁnﬂ‘g% its and patent
appl i cati d 3g) an, tnethy amine (0.1g) were combined in tetrahydrofuran
Oml) and stlrred at room temperature for 4 hours The mixture was partitioned between
ethyl acetate and water, the organic phase dried and solvent removed at reduced pressure to
30  give the title compound (0.36g) as an oil that solidified on standing.
Mass Spectrum (APT"): Found 332 (MH"). C15H,5N30; requires 331.

Description 3: (RS) Benzoxazol-2-yl-piperidin-2-ylmethyl-amine

The compound of description 2 (0.36g) was stirred in trifluoroacetic acid (10ril) containing
35 water (1 drop) for 3 hours. Solvent was removed at reduced pressure and the residue

column chromatographed (silica gel, 0 — 10% (9:1 methanol/ammonia) in dichloromethane

eluant) to give the title compound (0.23g).

Mass Spectrum (API"): Found 232 (MH"). C13H;7N30 requires 231.

40  Description 4: (R)-2-[(S)-2-(Benzooxazol-2-ylaminomethyl)-piperidin-1-yl]-2-phenyl-
ethanol
A mixture of (R)-2-[(S)-2-Aminomethyl-piperidin-1-yl])-2-phenyl-ethanol (1.0g) (Froelich,
Olivier; Desos, Patrice; Bonin, Martine; Quirion, Jean-Charles; Husson, Henri-Philippe;
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10 this specification are herein incorporated by reference as if each

I ndi vi dual publication were specifically and individually indicated to be

i ncor por awed2loy3sef er ence herein as though fully set forPoTI/GBve/o0t@kl ow ng

Exanples illustrate the preparati on of pharmacol ogically active conpounds

of the invention. The Descriptions D1-D105 'illustrate the preparation of

15 internmedi ates to conpounds of the invention. In the Exanples 1H NVWR s

wer e neasurdgl depipgoNH2S- hemcil§96:n6b s6708) ﬁ@r%lﬂerobmwlen(%@g)vmei on 1:

(S) 2- Ani nowettingd-ipiquehydtbfuead “Oomboxpining wieihglahaing (0p3iy indsied at rd8ma)

2,2, 2- Tri f leipGadid foP) hbu( Fhe AR 0palurRRE K L i{; %&’walf Y] et hy
en

'<]zb 00 (PG ha%%}@‘va%a‘wd éliﬁ@@‘é%%&f?@@ B pabed) L
Jean- Char| &8 eimatoggaphed (silicp Eplp30% perjane injcthy] ﬁ@tateﬂeﬂlai@eta@h@rgwqgges

61, 6700) athﬁjtltﬂemoampquhd(ﬂ b®. (13.0m ) were dissolved in 25 dichl oronet hane
(500nt), CdPﬂNldIK& 1059and1t4mfdlyqr9qqmtmczﬁ‘(@mﬁi d2395 éﬁl %@}T@m %}fﬁ% -
rnig
1R

dr opwi se. 0 | rr
ARG @%I

The organi ngg [

removed at (glél Af\%f %éﬁ %M@%@m&ﬁ@%@%m demphe@2

[sili céOgelreqm)rea@ﬁ/b (9: 1 net hanol / anmoni a) in dichl ororret hane eluant] to

give the title conpound (28. Og) as a 30 yellow oil. Mass Spectrum (API"'):

Found 331 (d\@& 8 1% in chloroform
b) 2,2,2-Tr liij%ro- '?@péﬁ‘ﬂ‘”g%?}&cye?g‘%‘ 2,2,2-Trifluoro
N-[(S)-1- (7 Cﬁmﬁﬁ} leperi 38‘&?/ ﬁ%ﬂn) )10021 %H“H% rlpdng catelysh de 35
(28.0g) wa 3&@’&8@@@@@@%@@0 rhewef ycb@gme(ﬁ(apsﬂgfop@hhqmn&dchm:al yst
(2. 0g) land Psmhmm catalydewasadied amgﬂmmg g hi?dl@gélﬁﬁﬁﬂpél cahmﬁ@&:férgrﬁuahéaour S.
The react i Qn bt %@ré@@ﬁoﬁwbm&&eh ?dh% mkéd%ﬁfn éhueéﬁssure
The reS|du #am ccﬂro MRLaghaphed é@}?
net hanol/a n ?’9 AP CHICSPOTET AR F)(Slﬁ%? ’\Fg‘ ﬁ‘ée tFt orrpound
(14.189) a ate/Stedhmnpbid ebmt)twvmwts empeund (@, ﬂg as:anpdund 211 (M S).
C8H13 F3 N20 H@auRrﬁeé 15101.85 (741, D) 2.8@ U8 m)%usa —amsb(rlbm on)n3. 1 H(IMyR)53.3 1 (81, DVBO)
1.07 (b6, m), 355613—1(112)"700)(1H1d<ﬁ571 }ﬁ%)ﬁ?tb(m %?llnﬁs()%ﬁi rH? Mas% 84\/\§le

$

) o210 Sy ekt Bty € Niotas

(S)-2-1(2,2,2-Trifluoro-ethanoyl am no) - net hyl ] - pi peri di ne-| -carboxylic acid
tent but yDeserintiont: 2(RE)FBanzpxazob2yil-(Ehemzybmoephalin3-giméthyDhapiinacet am de

(14. 18g) wasoml (csbmizybmorphohﬂaqm-memymmxegXMToﬂm Kaen BRigo; Ma&ama,
di -t ends butiilosieli easHien Xr?ylfk} :Q?MQ@M@ Jur- 1(5?@5 firh Bi&fn ]'ﬂgl
washed wi t *1‘9%%?%133'&75‘ cffc ordbefizoxgole (%%gf %e%t?e co ounc?f‘O’ 77C and
prepared according to the method of D4.
'HNMR §: 2.33 (1H, m), 2.73 - 2.80 (2H, m), 3.33 (1H, d), 3. 51 —3.90 (6H, m), 4.10 (1H,
d), 5.58 (1H, s), 7.04 (1H, m), 7.17 (1H, m) and 7.24 —7.39 (7H m).
30 Mass Spectrum (API"): Found 324 (MH"). C;oH,;N30, requires 323.

Description 7: (RS)-Benzoxazol-2-yl-morpholin-3-ylmethyl-amine
From the compound of D6 (O 77g) the title compound (0.55g) was prepared accordmg to the
method of D5.

35 'HNMR§:2.93-323 (2H, m), 3.46 —4.03 (7H, m), 6.95 — 7.23 (4H, m). Mass Spectrum
(APT"): Found 234 (MH"). C1oH;sN30; requires 233.

Description 8: (RS) 2-(H-Benzoimidazol-2-ylaminomethyl)-piperidine-1-carboxylic
acid fert butyl ester

40  (RS)-2-Aminomethyl-piperidine-1-carboxylic acid fert butyl ester (0.25g) and 2-
chlorobenzimidazole (0.15g) were combined and warmed to 100°C for 48 hours. After
cooling to room temperature the mixture was column chromatographed (silica gel, ethyl
acetate/pentane 1:4 — ethyl acetate/pentane 1:1 eluant) to give the title compound (0.1g).
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sol vent renoved at reduced pressure to give the title conpound (18. 3g)

Mass Spectrum (APl +): Found 311 (MH ). CL3H21F3N2CB3 requires 310. [a]D
-94@ 28 1Wwim/ogissdrof orm ' H NVR S: (d6-DMSO) 1. 27 (1H, m, PCTRER0202047 ( 9H,
s), 1.49 - 1.58 (5H, m), 2.88 (1H, m, 10 3.22 (1H, m), 3.49 (1H, m, 3.84
(1H, m, 4.34 (1H, m and 9.42 (1H br. s.). d) (S

2- Am nomet hyl - pi peri di ne-1-carboxylic acid tert butyl ester

(S) - 2-[ (2, 2HNMR; & 1 #d(BHemhdryt il (8L me28§ I(1H).3e47 @Fae)) 3.2h¢1Bhr) 432 aci d
tert butyl (Bdisr5.78 @181, 8y Y.0dd3Hoing sl ¥ 29l(1H) syet hanol (500ml) and treated

Wi th pot asaiiasespesiia\@ira ) Esunk ﬂ)l'(l\dfﬁ.t@g{z%méﬁeﬂﬁrés%@ 16h sol vent was

renoved at reduced pressure and the residue partitioned 15 between
di chi or mabhane/ wat er . The organi c_phase was separated, washed with brine,

dried and Dsrerption % RO(IHBonzgimidazelledypineridim-ylmethyl-amines col umn

chr omat ogr ditydatochlexiidé.ca gel , 0 - 10% (9: 1 net hanol /ammoni a) in

di chl or oneThesempdunddf DSL(Q. 395 MRad derel irf 4 RixtGRTPANNEC B A3thhyiinA8FGLHPL | On
1. Mass S - Cl 122N 7 D
- 32. 25@S 28%&4{%@&5&1@5’% %V%ﬁ%%@§§@%%ei%%°ﬁv%é U‘I(‘%%?S"“& (%gggas el
2.80 (2H, ;rﬁ::‘z 94 (1H, dd%, 3£299 (1H m and 4.15 (1H, m). Description 2:

(RS) 2l¢Be Spestrum (APE RY (YED). GestieNneqhires23Boxyl i ¢ acid tert 25
butyl ester (RS) 2-Am nonethyl -piperidine-I -carboxylic acid tert butyl

wer o con gégﬁ‘ftﬂ?t“?éﬁ%?%?ﬁ??ﬁ% oo Rt BN bER e 1 ©

for 4 hour Tni xt ure was partitioned between ethyl acetate and water,

t he or gani Ehgifiseompouad (hig) vasiprepared fronp(RSY) 2eaminontetebipiperdinut-earbaxyliB0 gi ve
the tild e aidieatingy]efeS@dmbnandd-chibtoguinalins@| gy addofHn@m thé BRcidIE: of IS S
Spect r um (¥abs Jpectr@MTAPESFubib42 G20 ?!\I;'CB%HP;EE%@?L Descri ption 3:

(RS) Benzoxazol - 2-yl - pi peri di n-2-yl ngt hyl -am ne e conpound of description

2 (0.369) s stirred in trifluoroacetic acid (10rnl) containing 35 water

(1 drop) f FS°$‘PHBBrliE @Q)'EWF%%‘YM%‘%WI&PIHP da@ingr essure and t he

resi due cbhafitte componed €39 weslprepared framghé corfipound 09D 0 adcondthdi@ithd / anTroni a)

iS n d |t o Emampgaf\w alfgRinovhlLfBbventithereitlhd @asC(ﬁﬁaa%g% &i@lilg%&)etha?(&sts. 4
pectrum - cription 4:

(R-2-[(9) Ve?-he %@ggﬁgﬁ%ﬁdﬂ%' dﬁ%ﬁ?@ﬁ% ?‘ﬁ?ﬁ#?%?%?ﬁ%ﬁﬁpﬁ@zeﬁﬁ et hanol

A mixture 8 Veziéeg’fyg%f e %Pﬁm?tﬁﬁ“’ UG eAmrRquURgy 1) - 2phenyl - et hanol

(1.0g) (Fr 6: 1.9 + V%6 (6H.zm} 854 (PH: m), e85 (BHnim), 3. Nh1H, mo; 3.50(1H, av),

Jean- Char | 360 (1Hys5)p5 17 Beymh); Bl6bI(1130D; 7.19 @01, 460, D28 0FBIGHPE)/(#12H08P42

Zhu, JYisepigg7.7& (1 @. Chem 1996(3, %113 67%0) \ﬂ?nd 2-chl or oﬁgzoxazofgp(o. 669)

were comnly [ r of contai ning triethylamne (0.43
and stir pg%‘%ﬁ?@%‘f%@?ﬁ?ﬁ?ﬁ%ﬁ%@% TOUHTES #t et ur e \>/lvas part |( ti onggj
bet ween et hyl acetate and water, the

Description 12: (RS)-2-(Benzothiazol-2-ylaminomethyl)-piperidine-1-carboxylic acid

tert butyl ester '

30  The title compound (1.2g) after column chromatography (silica gel, 5% diethyl ether/hexane

— diethyl ether eluant) was prepared from (RS) 2-aminomethyl-piperidine-1-carboxylic acid

tert butyl ester (2.0g) and 2-chlorobenzothiazole (1.58g) according to the method of D2.

Mass Spectrum (APf): Found 348 (M}F) C1gHasN30,S requires 347.

35  Description 13: (RS)-Benzothiazol-2-yl-piperidin-2-ylmethyl-amine
The compound of D12 (1.2g) was dissolved in methanol (60mi) and treated with 4N HCl in
dioxan (12 ml). the mixture was stirred for 4h, added to water containing sodium hydrogen
carbonate and extracted with ethyl acetate (x 3). The combined organic phase was dried and
solvent removed at reduced pressure to give the title compound (0.70g).

40  Mass Spectrum (API"): Found 348 (MH"). C13H;7N;S requires 347.

Description 14: 2-(RS)-(Isoquinolin-1-ylaminomethyl)-piperidine-1-carboxylic acid
tert butyl ester
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organi ¢ phase separated, dried and solvent renoved at reduced pressure. the
resi due was 5 columm chromat ographed (silica gel, 30% pentane in ethyl
acet ate -wetohphozatetate) to give the title conpound (1. 1@CT/GHa2BMR2S: 1.59
-171(4H rr),191(1H t) 2.73 (1H m, 2.95 (1H mM, 3.71 (2H m, 4.0
(lHn) .10(IH, mM,4.26(1H, M ,5.7(1H M, 7.03(1H, M, 7.17(1H ), 7. 23-7. 26

7.3 7 40 ss, Spectrum (APl): Found 352 (MH).
cz 1 H25 Nsozdn‘fdlﬂrzeé’ é%’?g) g)é%RfFPaﬁ?q HpmdRS) 2-aminomethyl-piperidine-1-carboxylic
Benzoxazol -apidygrs bsgyl QSKH l(bémlbhnd 12chjoraisequindliner(d.8g) aFberdingrtp chemmkthdd used
descri pt i orforkhé prepa@lion of tht banpbuni@@D®.) cont ai ni ng Pear | mans cat al yst

(0.23g) wasgy Q&TM{I @ﬁl@g h 0 si) for 24 hours.
Addi ti o al 1%§P§ar ﬁ@r?gtpaﬁ/st d%fggzﬁ(]dg &ﬁﬁgég’ﬁ%ﬁunder hydr ogen at
50psi nti nued for a further 12 hours. The reaction was filtered through
ki esel guhrDeS‘ElhEtl‘fll 13:r hpeuigolipdrdtpiperidin2eduedyl-aminesur e and the resi due
col um chr dhmtitig barpbadld((QBngagﬁépar&I dpbrdaged dleneth®@t Bdesc r%ﬁ@ﬁ 34 gonet hanol
1:1 el uant )thet&nqjoﬁgdgmggg %)conpound (0.49g) as an oil. 1 NVRS: 1.16 -

%og%(”' ooy Spephe arg P Bg o TGy Mg (11, "y 35750

(1H, Mass -Spectrum (APIs): Found 232 (MH). C13H17N30 requires 231.

Descr i pt i oMeScrigtiem) L3S} 2 Quinolit-3-ylapsin b echyl)-pipéridiat-i readboslylie hédl lrdrr am ne
From (4- bewayheser phol i n-3-yl ) - net hyl am ne (I 9 (Morie, Toshiya; Kato

Shi Ha

Julnrlochl r?ggtlﬂeg Jnﬁ? %:i?\@a%lsac dﬁdﬁ k’mmﬁ‘éiﬂi‘l"é‘hv&l’%f‘rbﬁ%fh zoIe
(0.78g), tAYdY ‘i"f\"&y -phlorqpuinoline Hig) pecarding torihe prgcadsraafd&ret hod
of D4.15H m&emAME1Fow3420mfb QolHN{QHequijes 331.33 (1H d), 3.51-

3.90 (6H, m, 4.10 (1H, 558(IH s), 7.04 (1H m, 7.17 (IH m and
4 kit o
yl - nor phol i L2) 3t§r‘f]|‘ ‘g’@‘?famﬁ?ha%a@@lm)mﬂ%oatcﬁq e

conpound ( &cig§ ) \%ﬂf&edp lap aHsyreawesstiaed dordd, pdveed intst inoebnddinips potagBinlH NVR S:
2.93 -2@. 28arb@dte and exBactéd with 10% Iﬁéthbnoﬂ}’ihchlﬁrc%ethanZ (>2 3). (A, combinelBfnic

Spect (5 o 8:
(RS) 2-( Ff"*ﬁdsﬁé‘gﬂidi?ﬂf%ﬁégﬂﬁeﬁom A oR BER e b oEaoMd 20, ¢

tert butyl r 40 ( - 2- Ami_nonet h eridine I carboxyllc acid tert
butyl este a(;“b %E)‘ma(ﬁﬁ) %‘Hﬂgg%ﬂ@hg)-ﬁsﬂ‘g%@qwsﬁb) wer e conbi ned and
warmed to 100C for 48 hours. After cooling to roomtenperature the m xture

was coR3inmDesuriptioh a8t @RS)%@L(Q&mdxﬁﬂnqgllamﬁiome\thyl)aﬁﬁkﬁaﬁ{emémafylé aéur et hyl

acet at e/ peg eluant) to give the title corrpoun

02/ 090355 (1395%6204 NVR S: 81 ( 7 2.85
(1H t), f‘%r{“g é’ é% (Nfﬁpfeasﬂe *&(&%? rgmiagm 'g‘ﬁwwme- 07513@, (3H,
m and 7. 2@:1(% teEf bug)l ester (1ml) and 2-chloroqumoxa11ne 0.5 g) accordmg to the procedure of D8.

Mass Spectrum (API"): Found 343 (MH"). C10H,eN,O, requires 342

30
Description 19: (RS)-Piperidin-2-ylmethyl-quinoxalin-2-yl-amine
The title compound (0.36g) was prepared from the compound of D18 (0.71g) according to
the method of D17. .
Mass Spectrum (API"): Found 243 (MH"). C14H;gN, requires 242 ‘ -
35

Description 20: (RS) 2-(Pyrimidin-2-ylaminomethyl)-piperidine-1-carboxylic acid fert

butyl ester

A mixture of (RS) 2-aminomethyl-piperidine-1-carboxylic acid zert butyl ester (1.28g) and

2-chloropyrimidine was heated at 100°C for 48 hours. After cooling to room temperature
40  the mixture was column chromatographed (silica gel, 0 — 10% (9:1 methanol/ammonia) in

dichloromethane eluant) to give the title compound (0.42g) as an oil.

Mass Spectrum (APT"): Found 293 (MH"). C)sH24N,40; requires 292.
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Mass Spectrum (APl +): Found 331 (MH). Cl18H26N402 requires 330. 5
Description 9: (RS)-(]H Benzoi m dazol -2-yl) - pi peridi n-2-yl met hyl -am ne

di hydr ochworo@ee3sThe conpound of D8 (0.39g) was stirred i ®Ca/GBozioende of 4M
HC in di oxan/ nethanol (1:1) for 4 hours. Solvent was renmpoved at reduced
pressure to give the title conpound (0.28g) as a foam 10 Mass Spectrum
(APO Found, 231 18N4 re |res 230. Description 10: (RS)

2- (Qui nol i -2 rwtiﬁﬂ%%n@%? el@jilﬂe?ry ethylipyzimigiigivi-eniee d tent  butyl ester

The title déafdanempomid).3hbg) wasepepacd, fanothe cRBpound of D20 (0.4g) according to
2- am nonet kthd m@hedsfildihe- | - carboxylic 15 acid tent butyl ester (0.5nml) and

(APT+) - s Rotn S5 PR PR ARR P P BRI, ki om 2z T

(RS)-Piperidin-2 ylnethyl-quinolin-2 yl-amne The title conpound (0.299)
was prepar Beserindiont2e oifsitazixi-2 iylaginguietnyd)-pigetidinerle cardoxytiztavitient DO.
Af t er renobatyl eftessol vent the residue was di ssolved in dichloronethane,

washed Wtfl"h§ﬁﬂ&é<ﬁﬁ;%ﬁn&?@“18' dcag SininbB29L AR EnD 13580y
T et
(1 H trHa}l(APé%EOU(n&i mﬁlzeliwzrﬁqmres?-% (1H, d). 7.19 (1H

dt), 748- 7.58 (2H, m, 766(1H d) 25 and778(1H d). Mass Spectrum
(APl FounDea4@tiolt2sf (RS @W Yyt porafilo-yBRARAd PLI On 12
r| i

=R AL amindpy

(silica ge et her/ hexane- - diethyl ether.eluant) was prepar ed
from (1) Maa%ﬁmmwt’ I'Di Foainil A5 MH % i dbhalyd requiresil®2. t ent butyl ester
(2.0g) and 2-chl orobenzot hi azol e (1.58g) according to the rret hod of D2.

Mass Spect Egj_@_ .

Descripti Db’f;kﬁﬁ;?ﬁ%%t enz gQﬁl az OIFH_% %%F%g{r)g’g?ﬁp éﬁ mg'rlﬁcr?gld'ltﬁ'ét
corrpound 8'? ) was di ssol ved i n net hanol (60rrfL) and treated with 4N
HO in di GEipmne I-pinesidivedearloxyhie acid fertladylfester dH)g) atcdorotyginowetline
contaiZfl n g(0§6ﬂg)mndhiy1dmmgp5dethﬂmnhmr(aﬂe6mb dveﬁé(dm@hted(in wittahy b fiban (&ﬁﬁl) ah€ (X
3). The cqréateﬂ@dre@lwm @hcﬂﬁ@ﬁﬁ‘de‘x‘vﬁ?atﬂ{ &P'A’ﬁ‘é?fcoél %.ﬁ@&’e educed

gzgssure t%ﬂ % }d%:cfléeg& ?‘teo 'lbﬁ%organ?c rwas ashd Found
2- (RS) (s ?%‘E‘HP‘F S‘iéa mﬁ%% I)aiepﬁ%éwnoﬁawéatﬁd blatiebés@d iprd exaperatedent
butyl estefh PIET/ogB0dli @20} Rlutiip withiatdradiem v Sudl 00% 769) was
prteparﬁ(écli gdﬁﬂqghédagéf@?padﬂ&t%%ﬁi a@ﬁddag\g;m&%m?melfs}?n@?%)t ergtr(‘ ﬁgutyl |
ester MRS 140 BEOE P SRYING] 33 | bPS SY LS B ), W01 SRS (Y, uSe
for the prgpayahed( br% 68072938Wg f@g 1H, 1), 7.65-7.85 (3H, m), 8.65(1H, ).

Description 25: (S)-2-(Quinazolin-4-ylaminomethyl)-piperidine

30 (S)-2+(Quinazolin-4-ylaminomethyl)-piperidine-1-carboxylic acid zert butyl ester (1.2g) was

dissolved in trifluoroacetic acid (60ml) and stirred at room temperature for 2 hours. The

solution was then evaporated and the residue chromatographed over silica gel, eluting with

0 to 10% (9:1 methanol ~ concentrated ammonia solution) in dichloromethane. The title

compound was obtained as a white foam (0.84g), MH'243. - -

35 ‘
Description 26: (5)-2-[(6,7-Difluoro-3-methylquinoxalin-2-ylamino)methyl]-
piperidine-1-carboxylic acid Zert buty ester
(S)-2-Aminomethyl-piperidine-1-carboxylic acid fers-butyl ester (1.14g), and 2-chloro-6,7-
difluoro-3-methylquinoxaline Teng et al PCT Int. Appl (2000), WO00/4202641 20000720

40  (1.14g) were dissolved in DMF (2ml) and heated to 90°C for 3 days under an atmosphere of
argon. After cooling, the reaction solution was partitioned between ethyl acetate and water.
The organic layer was washed with water, saturated brine, dried and evaporated. The
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Mass Spectrum (API: Found 342 (IVH ). C20H27N302 requires 341. 5
Description 15: Isoquinolin-1-yl-piperidin-2-ylnmethyl-amne The title
conmpound WO0.020¢)35as prepared according to the nethod of @eTaBR2@A 13
from the conpound of D4 (0.75g). Mass Spectrum (API'): Found 242 (WVH).
CI5HI9N3 requires 241. 10 Description 16: (S)

2- (Qui nolin-2-ylam nonet hyl ) - pi peri dine-1-carboxylic acid tert butyl ester
The titl ée%@i%p Yo T quentagraphed gyer sikicagsl elpting Brth(agyradient of 10 to 50% ethy]

2- ani nonet fpétateiip beNade.nThe e Gompydund wasobtdinb@ad a bink Ydane @ 524§, M 333, and
2-chl oroqui nol i ne (lg) according to the procedure of D8. 15 Mass Spectrum

(APl ' ): éﬁq l%é D%%) Cﬁg)lﬁiﬁﬁgég Oegfmles 34%11 ge chB Rﬂ}
S) - Pi HaneRTIE ﬁ’%‘d‘a’ﬂ methyl-piperidineg
\(I\la)s d:g yd &éﬂ ¥ 63@? Rﬁﬂ‘éﬂ% iord-ylampg)methyll-pipedivet! -earboxglichoid n ) 9
added. The 16t¥ k‘ﬂtmlr@tﬁwé%%‘%g) wrag dissalveddin trifhouoasetic adtid (li50d) amitiatdatigoqot assi um
20 m(;ar bgnattc&n;&ﬂﬂdu&)fbf%ibch&ﬁl Thd $OhkROwERtaReh &a@?bﬁummsﬁee (x 3) dThe

conbi ned o r 3 e
pressure {gop é‘ﬁ"g{ﬁf“‘%‘ %Sg%@#%o%ﬁﬁé’@g; %82“*%%%? fHephBe ™ o g
242 ( F’r orp i was( med as awhlte sohd

2-(QJi xal( met hyl ) - pi peri di ne-1| - car boxyl ic acid tert butyl
ester The t|tIe corrpound (0.73g) was prepared from (RS)

2- am nonet MekerijheRl 24di (S [(@‘7—@3}[ (hjogum%ﬂdgn ﬁg’i%‘é%%ﬁr‘éethgg &)&er‘dlwgg) and

2-chl oroqw accor tot S Spectrum
(API"): i%;gw 5N402 requi. res 342 30 Description 19:
(RS) - P ethHsnipeidinroksarboryiic prid derv-hutylrester(9.60 %) codBeililo-60- 36 )
was pr ar édlubmmrlohémob@Quauf et fal D1 8efOCHERY) (18920 BA{18Y 1319-MK(e. SGﬁ)hOd of D
17. Mass SpegddissolvedRt dihietilydontariid ({dand héalediHd OD4CIE s 4 %m&?%n

Descri pt i Ofinid ?&B@m go Fﬁ(ﬁéﬂ@ogmx%@ RO hs AR biRetn SR oy i
S i o % el“%"é’f |Wg§%&§b% ity watgy s3fprated bsipe, driederg  and

2- ani nomet fi
2-chl or opy?Y%PP@Feﬁ’e %Sﬁsﬂbﬁt‘?@!& chrong@eirhed o shisasl, elafingwitl o gradiegt dfd Or oom
t enper 20 ur ® 5030cthileaciatetin hexates THOHIMTLHEIVAIRES OHRRBE ik 4 Hilk | v Ev&%hd 0 -10%
(9:1 met hajpddogyy @9|n di chl or onet hane eluant) to give the title
conpound ( 429 an oil. Mass Spectrum (API'): Found 293 (MM C15H24N402
requires 28 - 33 WO 02/ 090355 PCT/ GB02/ 02042 Description 21:
(RS) - Pi per Paieripsion 29e (By2-1(6y7 Diffupraquingxalin-ylamino)methyl]-piperidine
(5)-2-[(6,7-Difluoroquinoxalin-2-ylamino)methyl]-piperidine-1-carboxylic acid fert butyl
25  ester (0.460g) was dissolved in trifluoroacetic acid (10mI) and stirred at room temperature
for 3 hours. The solution was then evaporated and the residue chromatographed over silica
gel, eluting with 0 to 10% (9:1 methanol — concentrated ammonia solution) in
dichloromethane. The title compound was obtained as a pale yellow foam (0.286g), MH"
279.
30
Description 30: (R,S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-pyrrolidine-1-
carboxylic acid zerf butyl ester
(R,S)-2-Aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester.(3.0g) and 2-chloro-
6,7-difluoroquinoxaline (3.0g) were combined in xylene (20ml).containing -
35  diisopropylethylamine (3ml) and heated at 130°C for 24 hours. Solvent was removed at
reduced pressure and the residue column chromatographed (silica gel, diethyl
ether:petroleum ether 1:1) to give the title compound (3.4g)
Mass Spectrum (API'): Found 365 (MH"). C15H,,F2N40, requires 364.

40  Description 31: (R,S)-2-[(6,7-Difluoroquinoxalin-2-ylamino)methyl]-pyrrolidine
The compound of D30 (3.4g) was dissolved in dichloromethane (100ml) and treated with
trifluoroacetic acid (15ml). After 3h additional trifluoroacetic acid (40ml) and
dichloromethane (100ml) was added. The mixture was stirred for 48h, poured into excess
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The title conmpound (0.350g) was prepared fromthe conpound of D20 (0. 4gq)
according to the nethod of D 17. Mass Spectrum (API'): Found 193 (M#H).
C10H16N4 weqguiopesss 192. 5 Description 22: (RS) PCT/GB02/02042

2- (Pyrazin-2-yl am nonet hyl ) - pi peri di ne-1-carboxylic acid tert butyl ester
The title conpound (0.18g) was prepared from (RS)

2- am nonet hyl - pi pefidine-1-carboxylic acid tert butyl ester (0.54g) and
2- chl or opy 495048 Sogies hyiegen earbonatesthe peganistphasecsepargtefidsied Spdsalvantn ( API ) :
Found 293 @n@ed@lisdad4nessueThe esidno as chlem@ichtinhRdpraicd (s1hca el, 5%

(RS) - Pi per i(gt m&aylbmhﬁ»hxamaﬂdr&n&ﬁ&he BB V8hd fiffe Edryd o%n&C( 0 18g) was
prepared fig 89 accordl2 f D17.
15 Mass Sp % (5'33 Bg ption
22: (932 m), 354 Y )pé.fw {ithan), &ér(bﬁxl}l)ﬂé%(d;Hddd)ent
butyl est er Qd)ﬂmdrﬂ)h@ﬂtﬂm)«pl peri dine-1-carboxylic acid tert-butyl ester

(1.09), 4- chI oroqw noxal ine 20 (0.768g) and diisopropyl et hyI anm ne

0.81l6m to. . reflex
1£or 6 ho?Jr escri rOi?r?l At has (gﬁfen?%&w'g!ag%ﬁaﬁl%tﬁépp lg%)rdﬁiinnﬁ&'caf & Aciditer

sol uti on ?\? ti oned between eth acetate and water. The organic |ayer
was wad ltlﬁcmmmdt(@xég)swmmamﬂffmg &)-2ambonzthyl-pipetidined-cadakylicat ed

bri ne, dr i emid aemtbwtylegater €0.68k) and 12echl @6 ind i@ oMas(053 3 BRtb REKAB IR QUSH oS | | ca
gel, elutipgow th a gradient of 50 to 100% 25 et hyl acetate in hexane. The

title co NVR S: 1.40 (3H,
s), 2.90?8@9@3%‘?&@@6@6@5&%6@@@6 ‘ﬁf)fﬂ;” r.), 4. 15-4. 3((1H,
br.), 4.68-4.82 (111, br.), 6.9-7.2 (1H, br.), 7.40 (1H, t), 7.65-7.85 (3H,
m, 8.8%( 1Hpsc;d1§p.tionl3és «8)-pifliperidib-2-ylmethyl-quinazolin-2-yl-amine

S) - 2- (Qui Mhzad ddufpoxha (0 :

Esg 2- EQu gq_&lﬂhda-(ﬁp()ﬁham nonet hy*nge %depgﬂng%’ﬂée‘o’ﬁ&é’gfﬁg%?5%6%23?%’“3%‘% %0 but yl
ester (1.2 S n i.fluoroacetic acid (60m) and stirred at
room t enpe ﬁ\.,ﬁ ‘F”(‘}Péﬁhﬁ? d#r% - GaathsNagaquives @dl-evapor at ed and t he
resi due chrbNMRBEr hphed G, me) 266 (lHah), 368 u3.289(2H, i), 3.60 €161, #)93.69(1H,

met han20 - m,@nkteaiihStat ©F7.300HitR 75aLL 6DEBH, hi)aﬂas@llqmr@t hane. The title
conmpound was obt ained as a white foam (0.849), M—I+24 35 Description 26:

S)-2- 6 xal,j n: 2- yl am n

§)I i)erl ([jl( ne- CEIRPBB i i@%&ﬁ)@]@ ‘fr}gﬁ'ﬁt‘i&' &% momet P‘Pe“ ine-1-carboxylic
(S)-2-Am f 8917 di ne- 1- carboxylic acid tent-but yI ester (1.14q),
and 2-chl oThe—tﬁlekomjnoﬁhduﬁ)r4ﬁg$waepﬂepérqdlﬁnm>(s)-tmﬁnﬂ2ﬁﬁ@hﬁtpl dieTi -daoxy Ao Pl
(2000)25 V“D&Qit@m m&@-cﬁ%r&-f'g)na)ﬁﬁthﬁ(ﬂhéﬁgﬁ%ﬁ bt O d%%%?, J. @nd
heat ed to(9 f%@aﬂg E@acc%dd g eg}Pﬁ Dg@ After c Ilng, t he
reaction on Zﬁ@ﬁf% etate and water. The
organic | % Qwﬂﬂ@{‘@@lmﬁﬁwﬁeﬂzdrl ed and evapor at ed.
The -34 WO 02/ 090355 PCT/ GB02/ 02042 .

Description 35: [1,5]Naphthyridin-2-yl-(S)-1-piperidin-2-ylmethyl-amine

30 The title compound (0.30g) was prepared from the compound of D34 (0.48g) according to

the method of D31.

Mass Spectrum (API"): Found 243 (MH"). C14H;sNj requires 242.

'HNMR 8: 1.25 — 1.88 (6H, m), 2.68 (1H, m), 2.98 (1H, m), 3.16 (1H, m), 337 3.50 (1H,

m), 3.66 (1H, m), 6.85 (1H, d), 7.41 1H, dd), 7.95 (1H, t) and 8.58 (1H, m).

35 ,
Description 36: (S)-2-(1,8-Naphthyridin-2-ylamino)methyl-piperidine-1-carboxylic
acid fert butyl ester
The title compound (0.28g) was prepared from (S)-2-aminomethyl-piperidine-1-carboxylic
acid fert-butyl ester (0.35g) and 2-chloro-1,8-naphthyridine (0.19g) according to the

40  method of D30.

Mass Spectrum (APT"): Found 343 (MH"). C1oH;6N40; requires 342.
Description 37: [1,8]Naphthyridin-2-yl-(S)-1-piperidin-2-ylmethyl-amine
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resi due was chromat ographed over silica gel, eluting wwth a gradient of 10
to 50% et hyl acetate in hexane. The title conpound was obtained as a pink
f oam (0. 5@0gp/09M9FB893. Description 27: PCT/GB02/02042
(S)-2-[(6, 7-Di fl uoro-3-net hyl qui noxal i n-2-yl am no) net hyl j - pi peridine 5
(S)-2-[(6,7-Di fl uoro 3- et hyl qui noxal i n- 2-yl am no) net hyl ]
pi peridi ne-gi’%(% rbox lic acid tent bu ester (0.524 % was di ssolved in
trifluoroa eﬁ@?‘ FEhYeF RIEpar I&tther‘i?&ﬁou{l‘éﬂi)‘g @£0:282) peserdingiiour s.
The sol uti die metbod hER bvapor ated and the residue chronmatographed over
silica gel M&bspa:an@mmmpbmm@ RN Rlquirecapcent rated  anmoni a
tit

solution) in dichloronmethane. The e corrpound was obtained as a white

lid 0 289 3 t 2
(9 21T, e&wn@a%%ﬁfﬁéia@. SO priminpmmety yeineaidine T-earbarslisey | | c
acid tert Beidyerébub estey . 2- Ani norret hyI p| peri di ne-1-carboxylic acid
t ent - but yl Tastitle c¢pGMidd).7gpwak e S)-2-hmiktnhdilspisridne N adartisylie Quai d

et. al. J.adfRers I@ste(r%@&@ ané%—njn yﬂﬁgllgazéﬂ?{zgx 8 Q’fhu—»ﬁjéﬁetddl P @rged 'n

di nrethyl fo e n
at rmsph re ZH% ! %M%(ﬁg g%)? @mg ‘E%"&%‘He Bfﬁ?#r was part| ti oned
bet weeh P(%S éﬁn@%y@meaééz washed with water,
sat ur at ed brine, dried and evaporat ed. The resi due was chromat ogr aphed

over silicCBeg@iptionl3s I([@)A@ﬁaaoﬁ[zgs-ﬁﬂbfﬂ&m@ 1191 eidin-2 ahgineacet ate in
h h .4600)
GRS e e e e R

o

{S?[n 2? f% ge Wlapy D%@ﬂ@d&f’lﬁ'g}i}%ﬂmﬂl%m ﬂ@z)l—héﬂ@tehulpes@ém di ne-1-carboxylic

acid tent butyl 25 ester (0 460g) was dissolved in trifluoroacetic acid

(Iam) andD§§c'rfph§ﬂ M ( f%qn{ n@%@fh i—gl oxhd S S3vD) C]gl?engrgl-méth&l}{y is then

evapor at ed over si gwth O

to 10% (9: B F@W{’aﬁé’ime Xﬁﬁ@ "f“ﬁta&@ &%%€H| ution) in dichl or omet hane.
The title QonsBEHeE R -mmredmréryha%thié qad:la@my@qldwwwemmﬁg)dz @+ 279.
30 Des2ti pmnethyl-[302,4]oxadiazol-5-y1)-benzoic acid (1 .9) in dimethylformaide (10ml containing

(R S) 2| [ (&iisé Ilapﬂeﬂﬂlﬁmﬁél I@ﬁl?bda@trga”tyd il oL IR bRy Y1) fh Rey | -
Ca ol Cte%%% i %ﬁ?spgztelo@m and.stiprgd pt.90°Cifo 1 o, Solyest o

R, S) - 2- Am none
gand )2 chl oVBLIeHoYE ?tfrF‘EH‘}F E]’E?F th%reéléu@@lumﬁbroe@mgrm (sicpgelene
(20mt) . cordlﬁh}’ihqii@erehﬁnﬂmsl@pﬂ@ﬁyle@bmpbm(ﬁég][ 3ml) and heated at 130C for 24

hour s.2550! Messt Spsagurh APV R Foahd 40 ACREBRGW, feqaites 4doe T esi due col um
chr omat ogr aphed (si lica gel, diethyl ether: petrol eum et her 1 1) to give

tc?&iz'z?'zﬁa’ﬁ?”?@ﬁ RALE 14 %%@etﬁy{ws a1 BB meb 1 oxadiazol

(RS)-2-[ (6 Yireshana®eal i n- 2- yl ani no) nethyl ] -pyrrolidine The conpound

of D30 (3. 'Hg:)tlﬂmmjxoaﬁd)(()/ﬁ@)Wasﬂlepéié(bﬁmhé‘laﬁﬂpduiaﬂeﬂb)lo asubrdifiemtiee Wit h
trifl WO%&hﬂ)@oﬁElﬂ (15n). After 3h additional trifluoroacetic acid

aan, " pour o nEa- YR ERET PREu QNS Pei Pty © S ST T

Description 42: Methyl-((S)-1-{1-[2-(3-methyl-[1,2,4] oxadiazol-5-yl)-phenyl]-
methanoyl}-piperidin-2-ylmethyl)-carbamic acid dimethyl-ethyl ester

35 ((S)-1-{1-[2-(3-Methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanoyl}-piperidin-2-ylmethyl)-
carbamie acid fert butyl ester (0.4g) in tetrahydrofuran (5ml) was treated with sodium
hydride (0.1g). After evolution of hydrogen had ceased iodomethane (0.1ml) was added and
the reaction stirred for 16 hours. The reaction was quenched with ice/water, extracted with
diethyl ether (x 3), the combined organic extracts dried and solvent removed at reduced

40  pressure. The residue was column chromatographed (silica gel, diethyl ether) to give the
title compound (0.2g).
Mass Spectrum (API"): Found 415 (MH"). CaoH3oN4O4 requires 414.
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aqueous sodi um hydrogen carbonate, the organi c phase separated, dried and
sol vent renoved at reduced pressure. The residue was col um

chr omat ogwephee3fsi | i ca gel, 5% (9:1 nethanol/ammoni a)/ acTrhkiBRonE2hane to
give the title conmpound (0.9g) Mass Spectrum (APl : Found 265 (M1').
C13H14F2N4 requires 264.1IHNVWR S: 1.56 (1H, m, 5 1.72 - 1.93 (3H, nm, 2.96
(2h, 1H, 7.39 (1H, dd), 7.591H,

, 49 4
dd) and 8 fiﬁﬁ“’"s ldz&?Tl‘é?%hnsgomethyl-gnpendrl?n-l-yl]) 1-[2-(3-methyl-
(S)-2-(qui rﬁb%;é]qxad@zyl-&wﬂdl)enﬂﬂ-hwthqnqmrl di ne-1-carboxylic acid tent butyl

ester 10 THhe titlé b@np@ﬁﬂQOﬂSg)(v@as@ﬂépaY@%d?ﬁﬁi&% olAPHR D42 accordln
(S) - 2- am ngp@iArTAlPer i di ne-1-carboxylic acid tent-butyl th(0 689)

and 2-chlo nazol | 0.5 to the nmethod of D30 Mass
Spectru% M:)‘?g § éﬁﬂh@ﬁff ngméﬂ%e Negquireed4342. 15 Descripti on
33: (S)-1-Piperidin-2yl met hyl -qui nazolin-2-yl-amne The title conpound

(0. 384Q) msqmﬂmad (smq(a,mmm xafin 231 aﬁﬂn@qhetﬁgﬁq;?ﬂdmme% the
nmet hod of %I ): Found 243 (NI H¥) 8N4 reqU| rgs 0
5

242. 1H N 3 (2H,

(1H, g/ﬂ% t‘t ‘f?mp & §3S’§ “?ég%ei’ﬁfed%ﬁ”m @;{ Q“?B &M‘PXSOII 1713514°arb°?<yh9 (3H,
m an G ogacl fgp:{-bgtyl es‘gé $g)gpql Frctdaro-6 7-d1ﬂuoroqu1noxalme (0.5g) according to the

(S)-2- ([1 Bttagdlof P30i di n- 2- yl ami nonet hyl ) - pi peri di ne-t-carboxylic acid

tent butyl Masd Secklu, (APIh FATBEY NP CHARE GO, %gﬁﬁ@s%q from

(S)-2-am nonet hyI pi per| d| ne-1| - carboxyl i 75 ac tent-butyl ester (0.59q)
and 2-chl Oé ﬁg (dl ne Rapoport et al Chem 971) 36(3),
450-4 (0.4 58)“-"&’&'88 ﬁ%@lﬂf@rmnwlmbylmg)nsﬁbﬂl-pwb Found

343 (M Bl@ﬂkmmtm qm&gasvaspeparemﬁsmﬂlpmmpoﬁﬂ of D44 (0.53g) accordmg to
[ 1, 5] Napht thy metliod-ocT D31z (S) - 1- pi peri di n-2-yl met hyl -anine 30 The title

conpound ( (0.48g) according to
t he net hodplof 1 Né%gngggg?%ﬁjw 913%0W9?§§6%T C14H18N4 requires
242. 1HNI\/R8 1. 25- ,2.68(111, m, 2. 98(1H m,

3. 16( 1H, mDescriptign 56( , )-3 ,7-Bifb@r¢-yMinoxplin2-¥emirichmethyl]-otphdliie-4-dd) |

7. 95 (ZH, -carbaylicGehBeftbhityliggter 35 Description 36:

g a yI2 (e ;t mmaanta@mpoqhwcozsagb@a; f@ %;wn RhRE| uggn ﬁ&ﬁ!@%cya!rgo&yh@&él&' tert
(S)-2-amin %“gpﬁ%f&é‘] &, 85%% ch upidauinoRdine &Jﬁfﬁﬂfd@% fadhe (0. 35¢)

and 2- chl dPEY ht hyr| dine (0.19g) according to the 40 net hod of D30.
Mass SpectMmS(pﬁmvn) (AR FousU3B1( . CGHIHAN N ARquirgBB0.es 342.
Descristi on 37: [1, 8] Napht hyridin-2-yl-(S)-1-piperidin-2 ylnethyl-am ne
-36 WO 02/ l@c%@ﬁﬁém? ¥t/ @Qyiﬂm%-%]uinoxalin-Z-yl)-morpholin—S-ylmethyl-amine
The compound of D46 (0.58g) was dissolved in trifluoroacetic acid and stirred for 3hours.
Solvent was removed at reduced pressure and the residue partitioned between aqueous
sodium hydrogen carbonate and ethyl acetate. The organic phase was separated dried,
30 solvent removed at reduced pressure and the residue column chromatographed ( silica gel, 0
= 10% (9:1 methanol/ammonia) in dichloromethane, eluant ) to give the title compound
(0.327g).
Mass Spectrum (APT'): Found 281 (MH"). Cy3H,4F,N,4O requires 280.
35 Description 48: 2-(Pyrido [2,3-b]pyrazin-2-ylaminomethyl)-piperidine-1-carboxylic
acid zert-butyl ester and 2-(Pyrido[2,3-b]-pyrazin-3-ylaminomethyl)-piperidine-1-
carboxylic acid Zerf butyl ester
A mixture of (S)-2-aminomethyl-piperidine-1-carboxylic acid zert butyl ester (1.0g) and a
2:1 mixture of 2-chloro-pyrido[2,3-b]pyrazine and 3-chloro-pyrido[2,3-b]pyrazine (0.8g)
40  was combined and warmed to 90°C for 18 hours. The mixture was diluted with ethyl
acetate, washed with aqueous sodium hydrogen carbonate and water, the organic phase
dried and solvent was removed at reduced pressure. The residue was column
chromatographed (silica gel, dichloromethane 0 to 6% ethanol in dichloromethane, 1%
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The title conmpound (0.11g) was prepared fromthe conpound of D36 (0.28Q)
according to the nethod of D31. Mass Spectrum (APT): Found 243 (IVH).
Cl4H18N4 weqguiopwss 242. 5 Description 38: (RS) PCT/GB02/02042

2- (4- Azabenzooxazol - 2-yl am nonet hyl ) - pi peri di ne-1-carboxylic acid tert
butyl ester The title conpound (0.7g) was prepared from

(RS) - 2- am nonet h¥ pi peridine-1-carboxylic acid tert-butyl ester (0.64Q)
and 2- met hyiSFHR! Sat%glaséﬁ%iﬁw@r@aﬁqmp@@@ﬂ @yrido[23cplpyratiodr (1995),
60(17), 57 thnﬁnom@hﬁbplpamhnc—d taaghoikplid dvéd ettt ester (D3Bg). hﬁsi\&}ﬁ&nﬁﬁ) eAPIM

( APT: Founﬂo&ﬁﬁﬂ@ @MMQ&MWM&@

é?ﬁ%o&’éaz"gﬁé"é“ e -?m%ﬂ? el bu&ﬁagg%égﬁmﬁ”s? TR o (o

t he method Bt 1\@%@25 F?%#Fi . Found 233 (M—I) 012H16N40
requires 232. Descrl ption 40:

((S) - 1- { 1- Desciiptivatddy | Pipdridindl-y JEVI 3Jb?pﬁbﬁﬂw-§1-diﬁh@md&acetate

pi peridin-g ylmathyl) carbamc acid tert butyl "ester /A mxture of

S) - 1- pi pe rham c idtert butyl ester (2.0 and 2-(3-
5 et byl tg S R 2§ nop e Spipesiding 1oty eac ektwH PoFal de.
(10m 45ehyas dissodvaskia gishlaremethaer(Bmi)? contdd (iaeetmt) raeditra!ed/wttlh

[O(7-az abtflﬂnotdacammk:td @yll) The idnB-wdsatifrad®i Blibus Mot temperature, solvent

hexaf |
rg)r(rgvegorat?ﬂ %@gﬁ%ﬁgsﬁ?ﬂﬁzﬁgﬁﬁ}e*{d@g%%Iéap?:)%(frr‘a{ ﬂ(l:}]?@%e%gtwo% tﬁ% (5| i ca

gel, di et &Puant) to give the title conpound (3.4g). 25 Mass
Spect rum (Méﬂs spectpy yP f) 4% @ iloANsreqyiies 843.400. Description 41:
1- ((9)12- Amnorrethyl plperldln 1-yl)-1-[2-(3-methyl -[1, 2, 4] oxadi azol - 5
yl ) - phenyl i)e HenRs0E P [kehdmizLﬂn&agmwm 0[253- E@g}m% 8RR GndorosR k{g?

conpound of accordl ng to the et hod of "D13. Mass Spectrum

Found 301 o C16 2 re U|res 30 cription 42
Met hy! - “" gr(a&lﬁ o[ 2, 3lygginsAyiquinomethyl)-
m ..

thanoyl }pi xxhcrmtdﬁynt}mtvhwbm@ 3g)keciordibigrie theyhetladidof] desaipgion 35
((S)- 49
1-[2- (3 Vel spbctrtn GLIBXRELRARFI 44 0@121@ N!sl oyl } - pi peri din-2-yl meth

yl)- carbam e acid tent "butyl ester ahydrofuran (5m) was
treated with sodium h dr| d { bﬂg Aft_er evoI utl_on of hydrogen had
ceased i oddesEriRtemSt02- lﬁ?‘}l‘ etliriepiperidine-litarbexylic acid fer¢ butybestéror 16
hour s. Th&mg&imth%bequIaédbdmo}bmmei soeiuet tlnceyztrraﬁb((t)@dg)/mh&bto&i et hyl
et her 25x JF0mbhavisarthé ARbhicH W& Homphd ﬂﬁ%&uﬁé ws‘sdreﬁﬂ;%d fe§ fB&SFe{i at

Gethyl o "Jﬁ %ﬁfaﬁgﬁﬁ ﬁﬁ#fﬁ; e*‘f’@%wﬁ%uﬁﬁ“ %nez car"brez&e ot hi e
Found 415 ace emfe OP@m GBOZ/ 02042

Descri pt i dempagatune gndmplventvembyddatiaduoest prossursi ﬂéﬁ re:*ndmeh#aybt}l)lmm [ 2- (3- et hyl -
chromatographed (silica gel, 0—10% (9:1 methanol/ammonia) in dichloromethane eluant)
30 to give the title product (1.95g).

Mass spectrum (API'): Found 274 (MH"). C1;H,3N30,S requires 273.

Description 52: 2—[(4-Phenyl-thlazol-2-ylammo)-methyl]-plpendme-l-carboxyhc acid
tert butyl ester
35  The compound of description 51 (1.95g) was dissolved in ethanol (100ml) containing
triethylamine (0.99ml). Phenacyl bromide (1.42g) was added and the mixture stirred for 16
hours. Solvent was removed at reduced pressure and the residue partitioned between ethyl
acetate and water. The organic phase was separated and solvent removed at reduced
pressure. The residue was column chromatographed (silica gel, dichloromethane eluant) to
40  give the title compound (2.42g).
Mass spectrum (APT'): Found 274 (MH"). CyoH,7N30,S requires 273.

Description 53: (4-Phenyl-thiazol-2-yl)-piperidin-2-ylmethyl-amine
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[ 1, 2, 4] oxadi azol - 5-yi ) - phenyl ] - met hanone The title conpound (0.15g) was
prepared fromthe conpound of D42 according to the nethod of D 13. 5 Mass
Spect r umwaRk/oIBsund 315 (M) . CL1HI2NA requires 314. De®CmiGro2020444:
(S)-2-[(6, 7-Di fl uoro-qui noxal i n-2-yl am no) - et hyl ] - pyrrolidine-1-
carboxylic acid tert butyl ester The title conpound (0.53g) was prepared

f S) - 2-ani - i dine-|-carbaxylic 10 agi _but yl
(0755 hnd B éﬂ@??é‘%ﬁf 4B b et PRI bostonyid afDls? (62 acsordine fovet hoo
of D30. smethad of D47 API {): Found 365 (MH). CL8H22F2N4O 2 requires 364.

Descri pt i oiMas spec8HnpARID); Fouidt 17d (MEE i Giebi aNb@,Prequires 173.
ylam no)nethyl ] -pyrrolidine 15 The title conpound (0.38g) was prepared from

(o T SO G AR Pl R S SE5°
(RS)-3-[(6* ) il - qui noxal i n- 2-yl am no) - met hyl ] - nor phol i ne-4- 20

car boxyl i ¢ Theitide cempound (}154gkwas prapazed froth €S e 2aminonebti(yd phBoilinevd scafforplac ed
from 2- ani moideerdrpltydequtraR ioppandt- > eHlb0xydyagofidthe (1 204y iR Wereidessr (0. 820)
060, “Mags SR ‘f-‘*“"%ﬂﬁfg £ 103, requi res 380, 25
Descri pti o 'c}§§§pe(:%1:n%1_ I hlg?‘{?- & i # lrﬁ@%‘{?ﬁgf@n- 3 yhnet hyl - ani ne
The conpound of D46 (0.58g) was dissolved in trifluoroacetic acid and
stirred foeStription 55: Sol(Ripetidisnd-yimethyPdniho)-sidstafrliteiiessur e and the

oot at o. | Tl O e i A o R e IRk iTea ot
reduceﬁl pressure an%aC? g&&e&é\l@%ﬁiﬁeglgia f’r&o ? mat Qgraihed ( silica gel, 0 -
10% (912 ng’f*ﬁ%FR?F h)FQUHdaﬂ%ﬂYIE‘?Sia%éﬁer,eq@ma 6) to give the title
conmpound (0.327g). Mass Spectrum (API): Found 281(MH ). CLl3H14F2N4O
requires 2®Qscriptivh 300 2q(4-FrifRidrdBethg-hytihidiR-2-ylamino)- -piperidine-1-

[ 2, 3-b] pyr gz x Y 21 i p? pgrrllg)??ne- | - cye{?lg:)nfg/Inileéhyq;\g}pgnfhennefl- but yl

ester and %@gﬁ
car boxylic

xﬁfd%% -pgslrt%{zi n-3 yl.am nonet hyl ) - pi peridine-1I -

. fl%effoé? 0 t( 9@% pl;gpﬁqeai&mne&g@-anﬁnome yl-piperidine-1-carboxylic

(S) - 2- 8% nasidteantbutl ester (HPgIend 2echiaserdyitifleorapyritmidinet(0.85g)\acceding o thi . 0g) and
a 2:1 m xmethedoef D28chl or o- pyri do[ 2, 3-b] pyrazi ne and

3- chl or o- p¥ak$§iedinan PAPYS: 3%LAE @.@QQ 4 i: nd warnmed to 90C
for 18 hours. gFrﬁe m'>lgt ulff?a was é‘iﬁloute '(v:\nmt @ﬁ@ﬁ%@?g?g, washed with
aqueous sodi um hydrogen carbonate and water, the organi c phase dried and
sol vent waSeiEtionp abinesidin-dyipethyk(4-wiflupmemethyl-pramidi-2:y))-amine.

chr oma2ogr héde qosipound (Q25g) vdis prepared fietritha eofipdumd @PDSE [IADYY) ahd

di chl or onetriflabmacdtidacfactbddhg/t0 H 3RS0 2/ 02042

Mass spectrum (APT'): Found 261 (MH"). CyH;sFsN; requires 260.

Description 58: ((S)-1-{1-[4-(4-Fluoro-phenyl)-1-methyl-1 H--pyrazol-3-yl]-methanoyl}-
30  piperidin-2-ylmethyl)-carbamic acid fert butyl ester ‘
The title compound (3.96g) was prepared from (S)-1-piperidin-2-ylmethyl-carbamic acid
tert butyl ester (2.14g) and 4-(4-fluoro-phenyl)-1-methyl-1 H-pyrazol-3-yl carboxylic acid
(2.20g) according to the method of D40. S
Mass spectrum (APT"): Found 417 (MH"). C22HzoFN,0; requires 416. B
35
Description 59: ((S)-1-{1-[4-(4-Fluoro-phenyl)-1-methyl-1H-pyrazol-3-yl]-methanoyl}-
piperidin-2-ylmethyl)-methyl-carbamic acid dimethyl-ethyl ester.
The title compound (2.0g) was prepared from the compound of description 58 (3.85g)
according to the method of D42.
40 Mass spectrum (API'): Found 431 (MH"). Cy3H3,FN,O; requires 430

Description 60: 1-[4-(4-Fluoro-phenyl)-1-methyl-1H-pyrazol-3-yl]-1-((S)-2-
methylaminomethyl-piperidin-1-yl)-methanone
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increments) to give as the faster running conponent

2- (pyrido[ 2, 3-b] pyrazi n-2- ylam nonet hyl ) -pi peridi ne-1-carboxylic acid tent
butyl estwp 009088%). mass spectrum (API): Found 344 ( MHPCTEBRIDZIMZ02
requires 343 and 2-(pyrido[ 2, 3-b] pyrazin- 3-

yl am nonet hyl ) - pi peri di ne-1|-car boxyl ic acid tert butyl ester (0.3g) nass

35 i por é‘ﬁlﬁ %gg%?’ﬂﬂt e Yot i i Akosoosnge SEhES 0208 ecocembabet o

salt 2- (Pyr ‘pyrazi n- 2-yl am nonet hyl ) - pi peri di ne-|-carboxylic acid
tent butyl ester 10 (0.48g) was dissolved in dichloromethane (3nl), cooled

(i ce bath) BedriptionbedSWLIB-Cyindp aﬁazlﬂahﬁnﬁﬂngthgﬁgﬂ}ggﬂiﬁtg 1”83’8 by "2

stirredsf org ghe omtenperature, Solve
pressure agﬁ&% fiuw%?gj& 66(%geva orated with toluene to give the title

conpound ( ) Vias qrepsred from ¢S hd-amanpryatiypipegdmerl 7aebaxstivi r es
243. 15 @6t f:}ftﬁ{l.lty(_}, ﬁstg((l .55g) and 2-chloro<3- cyanopyndme (1.0g) according to the method of
Pi peri di n- 338. net hyl - pyrl do[ 2, 3-b] pyrazin-3-yl-am ne trifluoroacetate salt

The title f I .

2- (pyriy o[(ZM%b% pyr azl n-? };/\?gldgﬁ j ”I—? b%zrm‘élu'ﬁe§3i6car boxylic acid tert
but yl ester accordin o] the met hod of description 20 49 Mass

spect rum (A*‘}“’)‘P EHodiR- Eﬁ(&:I?Rm?ﬂdl@ﬂ&)‘mfbylb-aqlmalencMnlmcr| ption 51:

2- Thi our ei ddwtitlaygbmpoyel(DIBgewis-prefabidon eheadhthob@Nés ST §0.66881 6  Benzoy!
chi or i de ( kifithiacsacaaddad i ORMSFeha 3By Thi ocyanate (0.90g) in

?get one zktles thge)mtlpo&}ﬁ?w M@?%Euﬁ@%l et e)ztlge m xture was refl uxed

2-am neglet hyl - pi peridine- | -carboxylic acid tert butyl ester (2.0g) in
acet one ( 5MEperiplint3: He2-iCyane-pyaitlin-2fyanbob) hesthA]-pRpsiline LeADIyKe 1 00M

terrperaturacﬂnértmtyxemrrermved at reduced pressure. The residue was col umm

i chi or onef R ahe & ggu%%fi }@ rpepioh (5128 R PR Ra e

spect rum (%3 ert' Pﬁﬁ@m@ﬁhﬁﬁ(ﬂ ?@gaczngimgjgghqmpﬂlp@n 52:
2-[(4- en9 $i azol - 2 yl am no) nmet hyl ] - pi peridi ne-1-carboxylic acid tent
butyl est eMase@emmm(ABm:mmdnmmMm gtmm@} ré if89Yle Was di ssol ved in

et hanol (100m ) containing triethylamne : ). Phenacyl brom de

1.42 ir hour | ven
§ enov gz:l \zg?ﬁe?cggj aég(rj é‘t ?‘é"'ﬁ@é)t rh } 5’@? : i a?laa&lgpﬂlgﬁeﬁpﬁggmg nt etAﬁfl I
acet at e an ee?f’mnfwe -bHD v@s preaared fram the pempeusid ofM$3<B.P43)and enoved at
reduced® pr @é@m@ceﬁﬂaeldraeswrdmg tovéhs noatihadnof XA onat ogr aphed (silica gel,
di chl or oneMassspeetruin (APT: FouddD2 107 he }r\*tlé fREpond (2.42g9). Mass
spectrum (APl 1): Found 274 (MH). HZI% OfS requires 273. Description
53: (4-Ph eﬁXscritprt]fog%gl (5%2- J -BIQ)IIIP?I[;)I'r(llenPdH%-Z-}l’lgEltIIPO —lmglr:}l?-%lpen%l?ne-l-carboxyllc
acid tert butyl carbonate.
30 (S)-2-Aminomethyl-piperidine-1-carboxylic acid tert butyl ester (1g), 5~bromo-2-
chloropyrimidine (0.9g) were combined in xylene (20ml) containing potassium carbonate
(1.29g) and diisopropylethylamine (2.43g) and warmed to reflux for 48h. The mixture was
cooled to room temperature, filtered and solvent removed at reduced pressure. The residue
was column chromatographed (silica gel, pentane — 25% ethyl acetate/pentan€). The
35  appropriate fractions were collected, solvent removed at reduced pressure to give the title
compound (1.43g) as a colourless gum

Mass spectrum (API"): Found 272 (MH" - tert BOC). C1oH;4N,Br requires 371

Description 66: (S) (5-Bromo-pyrimidin-2-yl)-piperidin-2-ylmethyl-amine
40  The title compound (1.40g) was prepared from the compound of D65 (2.1 g) according to
the method of D9.

Mass spectrum (API"): Found 272 (MH®). CyoH;4N,Br requires 271.
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WO 02/ 090355 PCT/ GB02/ 02042 The title conpound (1.55g) was prepared from
the conpound of D52 (2.42g) according to the nethod of D47. Mass spectrum
(API') : Fowod20%0858 VH) . CL5HI9N3O2S requires 173. 5 Descri pCirazBo342042

2-[ (5-Cyano-pyridin-2 ylam no)-net hyl]-piperidine-l-carboxylic acid tert
butyl ester. The title corrpound (1.54g) was prepared from

S)-2-ann lic acid t-butyl ester (2.0 and
(2 2:h| or o- S(i?g&g%&on%?e(gtgg gﬁ éﬁ%‘%‘é"rﬁr‘ﬂ’é £'é’ia‘m‘lflf’ 'é’ﬁﬁ’rygp@ﬂpéélmg% ne
(1.219) ac dosaabmiylic geid er esf D28. 10 Mass spectrum (APIA): Found 317
(MH). C17 Hfsf]\ﬂ'@zrﬂnmaﬂlybglp@iﬁne-l Deboxylptactvefsrbutyl ester (1.1g) and 2—chloro-3—

6- [ ( Pi per i @yamos,sdimRiokotulmotint (1 2g)t b&mlﬁgw the hleﬁl E%?dz?%e%e & id (1. 569)

was prepar oace |c aC|d
accoPdl ﬁg leeil %ﬁﬁ QQ%SS%P%&%% g la{ﬁ LSRPrOpyie g’éf

C12H16N4 r §H§ Qurs- pLhgrepdiongpixire was fqaledrtoireqm inmenesatep) ﬁl;md anddl n 2
yl ami no) - Wt]fel}@@\pﬁdrait thdneed pressareh Ty kdstluaciad colamin chrdnytogeahed (sThe dei t | e

conpound ( QicERSghethas dhiz@pab giie afieBombining appropriate fractions the title compound
(S) - 2amn hyl - pi peri di ne-1|-carboxylic 0 acid tert-butyl Per (1.09)

o
nss sKbce Mt R REERY LB i EdlliS et es 328t nod of D28
Description 57:

Pi peri di n- Desdripsionyd8: ()-6,7-Difluusro@Epipetidme iyl eihPh Anihd 25 The
title conpgirbdnitBle29) was prepared ?yomthg com?)c))und oﬁ%gﬁteﬁs 29g) and

trifluoroa \n toth od of ectrum (API):
Found gf{al jfle 8 qdiéf f%ﬁg%&gr)g%ﬁ Popared {5 %8§8W%%%cﬂf1% (1.8} according to

((S-1 - phenyl ) - 1- met hyl H - pyrazol -3 yl]-net hanoyl }- 30
pi peri di n- Smt:tnanABE) Famid:3\He€isHFo)h regair@r30Zhe title conpound
(3.96g) was prepared from(S)-1- piperidin 2-yl methyl -carbamc acid tert

butyl est razol -3-yl .

car boxyl i gbe&%‘&g%% o BUSHIARR i el sy rroliaR Eaditine um

(APr): _ Foul %55"1?" 31999FN403 requires 416. - 35 Description 59:

((S) - 124 | - Er2cdmmomsityl-pheljdine-1-caborylic-dcid toy batybésts ()] 5-bridazoy | } -

pi peri di n- &ﬂgtbpﬁiﬂh}dhﬁ&(hﬁB@Wereamhaﬂb@uﬁ@ﬂ&e@mﬂ) BUﬂtalﬁﬁl ta§§1§rﬁr bohgetitle

Corrpognd ( antPdiisBh Bﬁé 2, ﬁﬂfaﬁl gdﬁ)fr% 'Pﬁ] ct 3'(1\%?_09)

gg%lk&go %}ee (SIrcV%P fﬁrahﬁ fer tprgl%owt'e t uce pressure "he residue

1-[ 4- (4 FI Via5res! %ﬁ%ﬂ}rplymt?gwe ﬂmig?iyp@me =50 $thyl ag¢t@p/ppntane). The

met hy|28ni reppesphipie-fsichens wire cdliegte); svitenaraneed diGedifced 0080 ZiRARS RO 2/ 02042
compound (1.78g) as a colourless gum

Mass spectrum (API'): Found 257 (MH" - tert BOC). C14HyBN;O, requires 357

| Description 70: (S) (5-Bromo-pyrimidin-2-yl)-pyrrolidin-2-ylmethyl-amine
30  The title compound (1.40g) was prepared from the compound of D69 (1.78 g) according to
the method of D9.

Mass spectrum (API'): Found 258 (MH"). CoH;,N4Br requires 257.

Description 71: 3-(1-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl}-piperidin-1-

35  yl}-methanoyl)-benzoic acid
3-(1-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin-1 -yl}-methanoyl)-
benzoic acid methy ester (0.5g) was dissolved in methanol (15ml) and treated with 1M
sodium hydroxide (1.7ml). The reaction mixture was stirred for 12 h, additional 1M sodium
hydroxide (1.7ml) added and stirring continued for a further 24h. The reaction mixture was

40 diluted with water and washed with ethy! acetate. The aqueous phase was acidified with
2M hydrochloric acid and extracted with ethyl aceate (x 3). the combined organic phase
was dried (MgSOy), fioltered and solvent removed at reduced pressure to give the title
compound (0.463g) as a yellow solid.
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The title conmpound (0.15g) was prepared for the conpound of D59 (0.50Q)
according to the nethod of D29. Description 61:

(S)-2-[(3woyaie3pyri di n-2-yl am no) - met hyl ) - pi peri di ne-| - cacCyaskiozo425 aci d
tent butyl ester The title conmpound (0.66g) was prepared from

(S)-2-am nonet hyl - pi peridine-|-carboxylic acid tent-butyl ester (1.55Q)

and 2-chl or@-.3- e e rdi 0 the od of D28. WMass
spectrum (k&s%ﬁééﬁg%ﬁ%%??p%b?%%ﬁ% é,rqqgge%] 10 Descri ption
62: 2-[((S)-I-Piperidin-2-ylnmethyl)-am no]-nicotinonitrile The title
conpound ( ®es@iptions®2: dylgbdriftioi orathiahesudpinguie add, & bifdddo-pPridin o)l eans
trifluoroageta s@lu@@ndfm&aqgna@né@ iﬁ&ﬁ&l@&oﬁém%i(so dpREGhE RO

(959, 14 O hndd aioh S SO ARE tuoldin S”iﬂ% B AAE AR The aci o

S) - 2-[( 4-
§ e)nt bL§ yl %3@8{% G Vi ‘@LEB’H}S% awéle(lbtem&)a deflepadterias qvgparated and the
(S) - 2- am n&wisp ghropiageraphieden sitica gel ebuing Wit eﬂq«t cktatetotafford the tids poduétl. 149)

and 2-chl o(ng@aeyqamybild?ImNMHBMQD PHQDTJGHW%? gogbﬁ{r@tbqqndg@l fg.4%28.
Mass spect [jgm d% );ound 317 (MH). C17H24N402 requires 316 Descr| ption
64: 4-Lyano- 2 ((S) 1-Pi peridin-2-yl nethyl)-am no)-pyridine The title
conmpound (Q.17g) was prepared fromthe compound of D63 (0.243g) and 25
trifluor oa@éﬁqrﬂ’t'&él 3: (ﬁ)c?gK&BTQWYHHGI-MMObmeM-p)Pmdalmqa}Mhrhuny(;APl ):
Found 217 4¢ill té2-b@ly2kiteNA requi res 216 Description 65

('S) 2- [ ( 5- BrE¢m o6 .2 wgs%manghm?;'zlmﬁwﬁe olhdﬁl@rlbt%l%/ acid

tert E”ty:aﬁ em 1% 8% B COPiRR af bo M serrucing e B
xyl ene 0’;@ k@“%faé@sq/Mﬁ céP ohetind 356 )CaHdz BI'N302 requires
Yy

di i soprop hyl am ne (2.43g) and warned to refI ux for 48h. The m xture was
cooled to roomterrperature filtered and soI vent rem)ved at reduced

ressure. e ent ane -
85% et hyI ﬁ %] ’]IP %&%ﬂﬂgﬁf (é?g?o 5&? thgﬁ’\’@?% cgl | ect ed,
sol vent e O baiambent 43g) as
a col A% | &@P@@WW&@ ruma(cﬂm acid (5@dhdAﬂét218(1J\ﬂaBretaemm1 1Ri@@)e wad 0H14N4Br
rleq u ![ [1 els Mpoﬁgeﬁﬁﬁmeﬂ%m&&h cﬁﬁ:rcﬁe?ﬂﬂmd)mlsﬂdldmﬂtyarddde' hee 1%16@{1@ 2 g
yLMeLnY!  AByd vl Cxttbed Wit EnGRRRAHRM thel ettt g’@g?éﬂe%%&@ Jé}?ﬂ e compaun
of D65 (2 o t he oTEL hO. AP : Found
272 (M( c? %ﬁ%’ %Q@rrtﬁw &Q)l%%%
,m), 1.71 - 1.8T (3H, m), 2.05 (1H, br s), 2.93 (2H, m) 309 3.13 (1H, m), 335 341
25 (2H,m),4.99 (1H, brs), 632 (1H, d, ] =9 Hz), 7.43 (1H, dd, ] = 3 and 9 Hz), 8.08 (1H, d, J
=3 Hz).

LF'_'

Description 75: N-(4-Benzyl-morpholin-3-ylmethyl)-2,2,2-triflucroacetamide
To (4-benzyl-morpholin-3-yl)-methylamine (7.34g) in dichloromethane (240ml) was added
30  triethylamine (5.83ml), followed by dropwise addition of trifluoroacetic anhydride (8.23g)
over 25 min at 0°C under argon. The reaction mixture was allowed to reach ambient
temperature and after stirring for 18h, was diluted in dichloromethane and washed with
saturated aqueous sodium hydrogencarbonate. The organic phase was separated, dried and
evaporated to afford a brown gum that was purified on silica gel, eluting with ethyl acetate-
35  pentane mixtures to afford the title product (5.17g) as an orange gum. Mass Spectrum
(APT"): Found 303 (MH"). Cy4H;7FsN>0; requires 302.

Description 76: 2,2,2-Trifluoro-N-morpholin-3-ylmethyl acetamide

To the compound from D75 (1.62g) in methanol (40ml) was added palladium black (0.45g)
40  and formic acid (10 drops) and the mixture stirred at ambient temperature for 16h. Further

palladium black (0.225g) and formic acid (10 drops) were added and after 1h, the reaction

mixture was filtered through kieselguhr and the filtrate evaporated to an orange gum. Re-
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Description 67: (S) 2-[(3-Cyano-6, 7-difluoro-quinolin-2

yl am no) - net hyl ] - pi peri dine- 1l-carboxylic acid tent butyl ester.

('S) - 2- Ami wormeiobnaks pi peridine-1-carboxylic acid tert-butyl pestGBo2(2042g) and
2-chl oro-3- cyano-5, 6-di fluoroquinoline (1.12g) according to the nethod of
D28 wer e conbi ned in 5 xylene (15m ) containing potassium car bonate (4.09)
and diisoprg m a 0 for 20 rs. The reaction

m xture wa cﬁ/ (Jr% 5@(-05%,1 di%gjr?? %‘Pg dtb? gg"e?‘@ﬂp‘%‘ﬁg%géi\?é‘ﬁpﬂ‘rs@ Massit
reduced pr &PStiFEn FeuRG IS c@? nﬁﬂ&ﬂzdﬂwl@g%aahed (silica gel,

di chl or onet hane eI uant) to give after conbining appropriate fractlons t he

title conp®ugéription ‘?HB— (i@ Zb@ﬁﬁu&l%e&hﬁﬂéﬂilﬂ: Sf‘)netlfﬁ}’ﬂl@rﬁ‘ﬂﬁmﬁz%boxyhc

C21H24F N4gg Ztg Descri pt I on
6, 7- D|f uor,o- ?pl er|d|n2 yI) am no qumollne 3- carbonitrile The
title conpdtfg (ﬁ@ﬂéﬁ% apbdi-terr-beiy)

accor di ng dirarbpBate (%5 9tim dig: d Ormharm(%imb mes ‘sinmmi dt Aﬁbwht tefrperadud 3 1§H4) .
CL6H16F2N4 The gsicti@smBfdre Des dilinpd el didhloromethane and washed successively with 2M

(S)2[(SB Ldingd-carboxylic —acid
S hggreclgﬁﬁ% %El&j v§: i}e}g %1‘&)&8 cﬂédaborg%dE Cllh: éléag%%%yioe aci d
tert b ﬁ‘beta}e'pﬁlll{?’&frlﬁé‘%‘?srﬁf@r‘#él tthﬂ@@,@c)mmé(bma} Bhed in
xyl ene (40 PnP}ﬂec}’éﬂQ‘aiS@Ma MpsstSpeetrum{ABF b Foand2 13 MH-Spc) ar@,HioF:N,0;

di i sopr opytegubrgd 3% ne (5.23nm ) and warned to reflux for 20h. The m xture
was cool ed to roomterrperature filtered and sol vent renoved at reduced

pressure. S colu chro r si.lic pent ane -
25% et i]%/ ace }1 13 nomlaﬂéy Fafj‘ggcéﬁg’ ﬂ%\é‘f‘flmgﬂg’fés 151 | ect ed,

sol ven &9’@8 e feoqm BY7d (1 de)pind@otasgiumicatbenate (g imim¢tharkBg)  as

a col ourl eéﬁ’é) ml) mml/mwr §Yaul) m&sﬁﬁ&ﬁt afbisntiteRpérafivtfor dhand tBhpated at 50°C

CL4H21Br NALR arfeier DBS TBS feactidRShfihpt wa@ c&{eem{a@d s 5er§5\‘ér?etﬂéﬁo'l il with

yl')-pyrrol \dicPagr %[ﬂy gcq'%Qe ok &1 % prepar ed
fs:)g(r:ntwan((: g Vg g églvg i‘i& i £§ HRTIRY yos

9798, ayDH@W:gurat iMgass 71
3-(1-{3%) - qCPBmKAIﬁmlﬁmmdl Boen- SioHeMihadquires Bid.] =pi peridin-1- 35
yl } - met hanoyl ) - benzoi ¢ aci d

3-(1-{(9S)- 60 Dot [0 - ]”@Fh
pi f)er ;{ <(1Ii )nIﬁEJcI‘ y aniéﬁlfﬁ ﬂ)rﬂgieﬁ%ﬁll:dlgm JX qgéth?iiw%bhgm}e""c%rbgﬂléoI ved

I n nmet hang c"{i 5‘ ﬁsgel%lreat ed with 1M sodi um hydroxide (1.7ml). The
reaction ceropppouad (1 19ey weppbtaipedfromdbic eqnapraind ofDZS (-Yife) hydis-brintte

(1. 735 adtellorpyirimiding (OrRy gramoidingatd theamethod of D3 rMadspechign (ARIO Femd

m xture wex73 @HUBoY). e, M, PBNED Seqand syashed with ethyl acetate. The
aqueous phase was acidified with %M hydrochloric acid and extracted with

et hyl ace X .3 t conbi ned, organi c phase was dried (MgSH),
fiolteredalé S"S’BP%’/@RT@ 'BY%'P“ﬁE kinoypheling3yimethyl aminene tit| e

conmpound (e the3gnpendofy¥I (blsg)dhidithlordiBethane (45 ml) at 0°C was added
30  trifluoroacetic acid (5 ml) and the reaction mixture then stirred at ambient temperature for
2h. The resulting solution was poured onto ice and saturated aqueous potassium carbonate
solution, and then extracted with dichloromethane (x2). The organic extracts were dried
and evaporated to afford the title product (0.85g) as an off white solid. Mass Spectrum
(APT"): Found 273 (MH"). CoHy3"BrN,4O requires 272.

L!

35
Description 81: (S)-2-[(4-Cyano-2,6-difluoro-phenylamine)-methyl]-piperidine-1-
carboxylic acid fert-butyl ester
(5)-2-Aminomethyl-piperidine-1-carboxylic acid ferz-butyl ester (1.36g) and 3,4,5-
trifluorobenzonitrile (1.00g) were heated under argon in xylene (10 ml) containing

40  diisopropylethylamine (3.3 ml) for 16h. The reaction mixture was cooled and partitioned
between ethyl acetate and water. The organic phase was washed with brine, dried and
evaporated to give a solid which was triturated with pentane-ether to afford the title product
(0.16 g) as an off white powder. Chromatography of the mother liquors on silica gel eluting
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WD 02/ 090355 PCT/ GB02/ 02042 Mass spectrum (API'): Found 427 (MH).
C22H20F2N403 requires 426. Description 72: 1,1,1-Trifl uoronethanesul phonic
aci d, 5-bwormAapnsss di n-2-yl ester To a solution of 5-bronoPeaBndone (39)

i n di chloronmet hane (60m) and pyridine (60nl) at 5 OC under argon was
added dropw se trifluoronethane sul phonic anhydride (5.49). The resulting

m xture wa nd.afte vapor ated and
the resi df‘%}’ ti?%ﬁ%%g?gg ﬁ%%tﬁr@ fgrde M&Wﬂillﬁ é%?%%@hﬁ“ﬁ%@?%@lto

afford the Or wapigs35T1H NVR S; 7 7.10 (1 H, d, J
=8 Hz), 8.00 (1 H, dd, 24and8Hz) 8.46 (1H d, J=2.4Hz). 10 Description

73: (S)- 2- [Seripaomesr3, Do Le(S)a)pipeiitbli-ymyee A b din Bepzddibpsy! 1

d test- AT
?g') o 221 - gﬁ‘ffbﬁbrcﬁéétfc: arcw ﬁkWa%acﬂfe?%&'&ly &\90112(%%8(}"@%? & Hh{llyﬁlo@&egl}an% & and
the compoufidt’ 3 IS?FZ%E n372s GHevRforE lﬁ‘@f iegwerturpystirred for d\pand then
Spect r um ( BP@E e gatwteé@qws pofRgsium Farhorhtd SBheNgudaus GhasdA2E @B addwith

r le;q UI( rS )es . :dﬁ”o’lor@asﬂ:amermld?he cotnbifdal Btrad® dayd indi e?ap"orated to afford the title d f 073
rom
y @ympakﬂdctorw %aﬁ%%i#%%gta %@gﬁ&h&%ﬁ?ﬁﬁ

(0.490g), (40 era ure Wa's added
trifl uti)roacé%fﬁé 7&%9%5% * After 48h, the reaction mixture was evaporated
and partitioned between chl or of orm and 1M sodi um hydr oxi de. The aqueous

| ayer was ®eseriptiondB3ni($)2-f(#Cyamoed, 6adifhicbrb-ph eylamintyinth P plyfroBiideact s dri ed
and evapoeﬁqﬂgjyﬁ@a@at@f.gu p&tdd t1 e conpound (0.33g) as an or ange oil. 1H

)
(2, . 3 u&e L§= i ﬂwgzg fir b G- Mhinormed Bl b 1S+ 2 02
(2"' m 14, 9 Pie @fidgergbuty] ester §0. a?diééﬂqﬂdembwsaﬁwgl@)?l@@spgm d,J =
3 Hz). Des gl.ml pl@nedmse to that descnbedeescnptlon 81. Mass Spectrum (API): Found 238

N (4- Benzy(l\(hﬁSthx)lGlmz%ﬁ%OEidquiréggﬁ 2-trifluoroacetam de To
(4-benzyl - morphol i n-3-yl)-methyl am ne (7.34g) in dichloromethane (240nl)

was added 30 _triethy d by dropw se addition

of trifl uor B &p t’é’na#% %%ﬁ’ @8"'&%‘@@5 'péﬂ?‘e’:hd?s metﬁi’l)'@@‘ﬁﬂd'é‘?“z%% The
react i ¢h mibg Gilecompoungd (B1Re) was obtatned framthe pempavadpEP8S (9.28 mising hitsenilar
stirring fprocedg towbat ddsckibecbith Descriptionl 8 onet hane and washed with saturated
aqueous sodi um hydr ogencar bonate. The or gani c phase was separated, dried

and eva a urified on . silic

el uting \?mo?gstc%ﬁlbﬁ Ls(ti Zd[éflggh %&Y{%’? X W‘Eg) ’?‘S{IE'HWHOQ‘HE"'El"P%%PBdUCt
(5.17g efd¢fm Mass Spectrum (API): Found 303 (MJ ).

C, 4H17 Nz"ﬁlze mt@cﬂmmn@@zlogm@obtpme@ﬁomqsyz ,aﬁmﬂnﬂaﬂn)mpyﬂbhdlhb—maﬁbbﬁﬁim 3
yhnet hyl amid riliey] Betet (06758 pmm,temoxfotpem Qi diR€ @) 530N ubiBRE A&Mlar (40M) was
added pal | éédﬁ}ek%b@ﬁfdésgnéeiﬁh deé&:ngﬁgﬁjS OM%sc%%&lngn( ec BSOI%QII, 1 he

m xture st rure for m bl ack
(0. 2259) ﬁgPM @%&gegpﬁ’ﬂg)m e added and af t er the reaction

m xture was filtered through kieselguhr and the filtrate evaporated to an
or ange0gunesReiptiod 86: (S-Ethyl-pyrimidin-2-yl)-(S)-1-pyrrolidin-2-ylmethylamine

The title compound (0.07g) was obtained from the compound of D85 (0. 10g) using the

method of D9. Mass Spectrum (Electrospray LC/MS): Found 207 (MPF') CriHsNy

requires 206.

35  Description 87: (S)-2-[(2,2,2-Trifluoro-ethanoylamino)-methyl]-pyrrolidine-1-
carboxylic acid zerz-butyl ester
To a solution of (S)-2-aminomethyl pyrrolidine-1-carboxylic acid ferr-butyl ester (1.3g) in
dichloromethane (50 ml) containing triethylamine (1.4 ml) was added trifluoroacetic
anhydride (1.6g) dropwise under argon. After 16h at ambient temperature the reaction

40  mixture was diluted with dichloromethane and washed with brine. The aqueous layer was
extracted with dichloromethane and the combined extracts dried and evaporated.
Chromatography of the residue on silica gel eluting with pentane-ethyl acetate mixtures
afforded the title compound (1.43g) as an orange oil. 'H NMR §: 1.30 - 1.50 (1H, m), 1.47
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WO 02/ 090355 PCT/ GB02/ 02042 evaporation from di chl oronet hane provi ded the
title conpound (1.4g) as a pink solid. Mass Spectrum (API: Found 213
(M) . CWOIBEBNBS2 requires 212. Description 77: PCT/GB02/02042
3-[(2,2,2-Trifluoro-ethanoyl am no) - met hyl ] - nor phol i ne-4-carboxylic 5 acid
tert-butyl ester A mxture of the compound from D76 (1.75g), triethylam ne

(2.25nm) a di r I t hane (75nl)
was sti rre QH alr‘r@ et‘n?glk 3%1%1%3?25&%% &Qghtniﬁogr th(me
diluted wt d|3c§ﬁ S@Fomp: H18 @I’brbﬁs)fvashed successively with 2M hydrochloric
acid, water and brine, dried and evaporated to a gum Chromatography on 10

S|I|ca el title

conpoung f‘*‘*ﬂ i ’“’ Qs ﬁ‘g;;é‘?‘:?f% O R DL AR POl 215

(M—I—tBoc)+ es 312. Description 78:

3- Ami nonet B 1 S/ 813 846%6@@‘&ml%mafel)dvaﬁeﬁdedﬁewoluem e thg sompovindioéir e of

t he corrpoum7f(l Ag) iDAm¢thy Fanamide (36tnal3 shdemarpan bAfiat Eh, (@loféghant (0.3khbanol

Eﬁo mh) ?ngzatak@?aﬁyﬁagmﬁacugﬁ?fﬂdgmﬁr a%ﬂhh&{l%h%@ﬁp@%e?ﬂ SptitidHed 4N and o
en heat egeidlee 1 Q%teaan Wabe! © Thé quedtiialdt Was b2 ! 2etadne ra €

to renpye d i %ﬂexats%t% Ce(ﬁlx‘%%?ﬁh afigite ap

2 B DR e e S raed e e e apmernd

evapor at ed af ipprgnghell.t [se |@ gy 1 BiNYO bamizes? 0

(1-g) il. Mas@ waudAPT B Forgd 3 Hs(MH e
Spectrum (AR.: Found 116 (MH+tBoc)+. CLOH20N203: requires 216. Description
79: 3-[(5-Bromo-pyrimdin-2-ylam no)-nmnethyl]- rmrphol i ne-4-carboxylic acid

tert- butyl ester T ound ned fromthe conpound
of D78 '5’38@ %J$)6JHE/I%?§B %ﬁgdi)g%?ﬂvﬁi“’ﬁ '°(‘ "8‘7 Hs acid¢ast-btyly to the
met hodl f Emr Mass spectrum (APl: Found 273 (M TE-tBoc). Cl4H2179Br N4C3

requir e? 3&3&1:3@ofmpbogg@ofﬁgg‘g?}mugﬁgquamﬁn ﬁ;boﬂﬁw(f)(ig@ﬂ) fir 3t yg get hyl
amne To stikéd a erhpkr PZ(PPFE &em a was
e G e o e Sy i 1o
and sat ur at¥d jzgté Piﬂf‘?%?‘@dh%?‘én @%ﬂ ‘E‘ttlia@ﬁ %@thﬁ’éppfetﬁd toact ed

with d@Q:hI%foSﬂ*ﬂEHéh’@rQ (0.82gp asamperminge adlxt ract s were dried and evapor at ed
to afford the title product (0 859) as an off white solid. Mass Spectrum

APl): F De I PLi 81:
ES) ) [(Zuﬂgscg' pigh Wﬁs Y g?n{ ‘ﬁg)% %@i‘h&g’fi aﬁt‘%@l"“(ﬁﬁt@‘ﬁy : r@@‘?‘ﬂ%‘xw i c
acid tert- eé; omet hyl - pi peri di ne-| -carboxylic acid
tert-butyl Tllfstft@rpr‘(’qucéwﬁw géM@S gt t41n§d fromi the comnpshiod 26 P8P (0.82¢) @id 6Gymedr e

heat e ®5undeddorapgamidine @©yi7ghin A sifilad hargentosthatidegribed ﬁhthépw‘céuhyé@ﬁ hyl am ne
(3.3 m) fd¥scrigtion 8Th@14s88p4 etween
s sy e Fapion GO N LIRS

et hyl acet ate and water. i ed and

evapor at e |vepg ggé which_was triturated with pentane ether to

afford th *ESF’E' o romqpyrgmidineyhmethyl-(Sh1-prriplidine2-yDaethodamingr aphy
of the noth é@luil(iﬂq(@ﬁh% C@np@mﬂ IfltDm Be0 (:82g) imdjchloromethane (50 ml) and

30 trifluoroacetic acid (10 ml) was stirred at ambient temperature for 20 h. evaporated and
partitioned between ethyl acetate and 1M sodium hydroxide. The organic phase was
separated, dried and evaporated to afford the title product as an orange oil (0.54g). Mass
Spectrum (API"): Found 271 (MH"). CjoH;s"”BrN; requires 270.

35  Description 92: (S)-2-[(5-Acetyl-pyrimidin-2-ylamino)-methyl}-pyrrolidine-1-
carboxylic acid ferf-butyl ester
The title compound (0.57g) was prepared from the compound of D69 (1.06g) (1-
ethoxyvinyl)tributyl tin (1.2 ml) and tetrakis (triphenylphosphine)palladium (0) (0.172g)
according to the method of Example 171. Mass Spectrum (API"): Found 321 (MH).
40  Ci6H24N4Oj3 requires 320.

Description 93: 1-{2-[((S)-1-Pyrrolidin-2-ylmethyl)-amino]-pyrimidin-5-yl}-ethanone
trifluoroacetate
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-44 WO 02/ 090355 PCT/ GB02/02042 wth ethyl acetate-pentane m xtures
afforded further title product (0.92 g). Mass Spectrum (API'): Found 252
( MH+- t BocwO 0Qjo9BFR3F2N3O2 requires 351. Description 82:  PCT/GB02/02042
3,5-Difluoro-4-[((S)-1-piperidin-2-ylnethyl)-am no]-benzonitrile 5
Trifluoroacetic acid (3 m) was added to a sol ution of D81 (1.05 g) in

Lenper atur 400 .“F‘?}é&fﬁle)wﬁfpﬂ%ﬂﬁ%fﬁ%@rﬁa Sindeistimstens (fald bl fesadted
pot assi um & éﬂ%?ﬁf?‘éca @) opwasep §éeaﬁh@l@%ﬁmamaé§tmd¢talrdhmhl or omet hane
and the compeezdwefmranasdexrapemealndaﬂ“uﬂpmammmpmuadﬁ@ayblmegm 1.Bgg.onpound

(0.59g) asMuss Shéctihi oFinthd 2YAgHIEBRE und 252 NH ). 10
C13H15F2N3 re(Squ?rces 2 rsDescrl ption @Jﬂmiﬁ%ﬁ)eszﬁ@

(S)-2-[(4- ano 2 6. df uo henyl am no) met hyl ] -pyrrolidine-I- carboxylic
acid tert- i e (DrslB; ‘Slrle"t Bhpsdia-2 Yapomymetay]l ayrelidine-1-r om
(S)-2-am neﬂﬁlomﬂllcipﬁ}ﬂtm-bmyh@wr 15 carboxylic acid tert-butyl ester

(0. 4029) a(ﬂj—BAﬁuﬁorhéthﬁlpyﬁbmiiﬁéllQ:latHokylllcﬁac(cpte% lekh%ﬂ (&1 sj.mi | ar

82),
procedure | %é’é@'\e{g 1%023r ?e'ﬂlnha(ljﬁtﬁ)é + Found
332 Di f1 uo éa%ﬁf‘)ﬂf M §)¢efféﬁﬁ;‘% Hré)e g;lﬁjgg%g@rﬁ YRl f%@?&tﬁa?tmlmlém The

title conp¥anfl ‘%r t@@@ﬁbﬂa@’d 6 p gnntwieckc wapduordatograpBd onGil28gl, usi ng
a simlar elptingwith lethyl acetafﬁa;bendmsdi‘abﬂilﬁﬁ toraffoRBGE tlﬂé b&(ig‘;;&%d abBpaEyAldwen 85:

(S)-2-[(5- Eﬂi&(hss%lms@'s ectrutd IﬁP\Fo (ig»gl 9 a%] Stgﬁﬁzggﬁxu#'c aci d

tert-butyl ter The title rrpoun
(S)-2- norret hyl - pyrrol i di ne- -carboxylic acid tent-butyl ester (0.75Q)
and 2-chl oro-5-ethyl pyrimdine (0. 53g) using a simlar procedure to that

descri bed Desciipsioni9pt (Se€hBio-pyrinsidBakel)«(S)1-pihelidie3ylavthiyanld : Found 307
(MH) . Cl6HP6Nabouad bf D945( Wathéﬁ%‘d inRﬁéIﬂ’&oﬁ@than 63 ml) copled o oc and
(5-Ethyl - &l'idﬂ?ohgétﬁ azupfy 51%9 PTG A () U A
conpound (0 llr)1 e cgnpag t he

met hod, of B! d( £0g lym@emsﬁetw%ﬁr(a n@mdd(s 11H18N4
r equi s t Egg)@raﬁp@ Anigiure was carefully poured into ice-saturated potassmm
(S)-2-[(2, @ﬂﬂ)n'ﬂblaud the-cegdnivlaydraspagdd. nm&aqh}m@mmlwﬁle&&a&ed&ﬁs boxylic acid
t ent - but yi di@8bSncliting (pF9bad e eoﬂi;m@ g‘y ated to afford the fitle

. rﬂ‘ t%%)m::t hane

(%0 m) @gg‘fﬁ%’%}f'c sl i%é Sf%@e R Mo e

anhydri de g 9 r3o SRS 2 argon. After 16h at anbient terrperature t he
reacti2dn 40 mixture was diluted with dichl oronet hane and vvashed W th br| ne.

The aqueouBeskiApaon Y96:S)-24{5- - QHE?I
extragts fﬂf v le\z )o)rfggtggﬁﬂi rlgﬁat%%?g%%y S)?ﬂ@'rr eS| ugc% | ca gel
s(ﬁﬁ

eniaee cetate m xtures afforded the title conpound
%4}? ﬂ’?&f 01 atboxyliapcid rerr-taylestar (Wjg). & 47 - 45

c oromcotmomtnle (O 21g), potassium carbonate (0.41g) and diisopropylethylamine (0.78

30  ml) were heated in xylene at 130°C for 26h, cooled and the mixture filtered through
kieselguhr. The filtrate was evaporated and the residue chromatographed on silica gel,
eluting with ethyl acetate-hexane mixtures to afford the title compound (0.2g). Mass
Spectrum (APT): Found 303 (MH"). C;6H,,N,0; requires 302.

el uting
(1.439) a

35  Description 97: 6-[((S)-1 -Pyrrohd1n-2-ylmethyl)-ammo]-mcotinonitrile
A solution of the compound of D96 (0.2g) in dichloromethane (20 ml) and trifluoroacetic
acid (2.5 ml) was stirred at ambient temperature for 2h., evaporated and partitioned between
dichloromethane and 1M sodium hydroxide. The aqueous phase was extracted with
dichloromethane and the combined extracts dried and evaporated to afford the title

40  compound as a gum (0.137g). Mass Spectrum (Electrospray LC/MS): Found 203 (MH").
C11H14Ny requires 202.
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WD 02/ 090355 PCT/ GB02/02042 (9H, s), 1.60 - 1.75 (IH m, 1.80 - 1.95 (2H,
m, 2.00 - 2.10 (IH m, 3.22 - 3.30 (IH m, 3.30 - 3.55 (3H mM, 9.03
(1H, br swoO iegisss ption 88: PCT/GB02/02042
(S)-2-{[Methyl-(2,2,2-trifluoro-ethanoyl)-am no]-nethyl}-pyrrolidine- 5

1- carboxylic aci d tent-butyl ester Sodium hydride (0.23g, 60 % di spersion

inoil) wa SO on of _the npound of
di met hyl foi’ﬁ @“(9%0?41”) JTE'&FIHQF*’%F*BBWS“ P'P'éuaqdrﬁ-mieﬁ%ﬁépﬁamufmm m) was
added and pymnnﬁaet-ykmtam xture stirred for a further 16h before being

bt ract od up PRCRHRE Br Ehit 3SELEH Sy ARG R Bl A U B EE Brogtine 8 v
brine, dri @mtﬁmg@wlmdmameal BoHmj) a/té)°€l’mad¢rlargoewasr::ﬂdnalrtdﬂu«ﬁrﬂmﬁ@)m@ﬁlpﬁ&n@r ange
oi . Mass ﬁﬂ%ﬁﬁﬂé@@ﬁ&oﬁﬁé@%%@su&%@saluﬁ&ﬁ%ﬁ 0o [ %Lm 13%’[ 2&0 .

Descriptio | am nonet rrol1dine-1-car
tert - but y| CRPCREFR N tmesét Rf kohg e PWé)ewmaﬁmmecthet‘m «th!ﬂmgl)em
pot assi um mmmaq@oﬁagbdm hydrogaﬁiara)ﬂ% sélﬁ@orm 1)he ?arﬁé Ha%@@a.@&za%g@' ent

was par 11 TR Bl ALt SRPoRE g e e o AN I aB s g

extract ed Wﬂlxltacﬁatbmemhmmmmds tth effordnid ﬂﬁmi:omﬁoumt(()sSng fH?NMMd ByapH.ated to

20 affgyd Hhest| r (0.82g) as an orange oil. Description 90:
(S)-2- (5) ﬁi% Bé?’g?l -yI) met hyl - am no] - et hyl } - pyrrolidi ne-

1-car boxyl iC aC| d tent butyl ester The title product (0.85g) was obtai ned
fromthe cpégaﬁimdn 0h. jﬁg:ﬁ@ﬂ@&g)]v_qulg Eplag?, mcg{ nggrl m d| ne
Scr)

(0.779) m | ar r.to that rocedur e
descri pt| 0 eBti e%@@“@%&?ﬁﬂhﬁ‘?{ S&F‘f‘mﬁ" frem ihee OEWPU{“IK/PQ-‘?% @1%!)128?9@\6!\!402
requires 3méthod GERYT.i jHT NMR 8:11.30 - 1.50 (1H, m), 1.70 - 195%0 ém) 2.20 (1H, brs), 2.85 -

o o 5 o8 il 2ot o7 690 S U RSB 5 ang 30

trifluorodekilé (Bdilrs)10 M) was stirred at anbient tenperature for 20 h.

evaporated and partitioned between ethyl acetate and 1M sodi um hydroxi de.

The organi¢c phase s separated, dried and evaporated to afford the title
i3 2

product asPeSRrIBH 3,2-Aifloxe-N-(B) 1 {16yt nerephaml)-§-meathylrthiazgld-( MH) .
%? HJZLS7(9 Emmmeﬂqubm@ymﬂiduaﬁ-ymsmm mcbﬁﬂn@?? boxvl

Mi.no. - carboxylic
aci d tztlka)nt %égﬁ ‘F%{Se%éﬂdﬂ%%‘tﬁmhw é‘?gg“‘{/\%fb%régé%@dff‘r@m %/he
conpound cﬂfuomel(y:l) Z}W}hyd -thiazeldrd:csmbbxpgtic)abidi (B.08g)l usirignhd thethodrb) Exaunghlé et r aki s

Exarpl o 17 Mhos B R R LR g A6 AT A caui r es

320. Descrilpti on 93:
1-{2-[((S)-1-Pyrrolidin-2-yl methyl)-am no]-pyrimdin-5-yl}-ethanone

trifl uer O%fegctzr%t?on_ ﬂ}q \{\-?(Sg-?i .819181::’051151& Cl-rpyrrol%élg-zlg)?i)z-l-[5-(4-ﬂuoro-phenyl)—2-
methyl-thiazol-4-yl]-methanone
The title compound (2.45g) was obtained from the compound of D100 (3. 84g) using a
similar procedure to that described in D78. Mass Spectrum (Electrospray LC/MS): Found
320 (MH"). Cj6H1sFN30S requires 319.

30
Description 102: 3-[(2,2,2-Trifluoro-ethanoylamino)-methyl}-morpholine-4-carboxylic
acid fert-butyl ester
The title compound (0.56g) was obtained from the compound of D77 (0.55g) and
iodomethane (0.12 ml) using a method similar to that of Description 88. Mass Spectrum
35 (APT'): Found 227 (MH"-Boc). Cy3HyFsN;0, requires 326.

Description 103: 3-Methylaminomethyl-morpholine-4-carboxylic acid fert-butyl ester
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To a solution of the conmpound of D92 (0.57g) in dichloromethane (18ml) at
0C was added trifluoroacetic acid (2nml) dropw se. The reaction m xture was
stirred awoOanipwnt tenperature for 2h, and evaporated toPpafrfGBod/ordae title
compound as a yellow gum (1.13g). Mass Spectrum (APT: Found 221 (MH).
C11H1I6N40 requires 220. 5 Description 94:

(S)-2-[(5- |Q rimdin-2-ylamno)-nmethyl]-pyrrolidine-I- carboxylic
acid tert-BaeHH 2‘;?2%)%%@% onphe compennsof| D W2 B segvisingalos d
tert-butyl n&ﬂtodrofms&ﬁg)msg 5- dichloropyrimdine (2.509), potassium
carbonate (4.67g) and diisopropyl ethylam ne 10 (8.79nl) were heated in
xylene (60 nm) at 100C for 3.75h. The cool ed reaction m xture was filtered
and t he fi Descripgionidgo3-4[(EdBromoapyyimidiinlofi)-methyl-hmine]tioeth ?I}Md—[ﬂﬂhﬁé-h.l ca

gel, efut f%otida pentane fractions, to afrord the title
corrpound as oﬂfec;?/def}?loev%g% %‘g (2.55g9). Mass Spectrum (APl : Found 213

( MH+- t Boc) ! ‘tﬁ 3e) r\éasfmbtae@d fnpthe tompPewhdffRi031(0.25¢) and 5-bromo-

5- Chl ¢ d of
§>9 " (zogg)wmmﬁggn&nymz@hm B h@hdbiDede %Jti!&ﬁsfiympg%ho corpound o

th 0C and
trifluor oa S%féY kﬁgmﬁfma%ﬁ d&iﬁw 22815 he&@é@tﬁeﬁlﬁf% 3%6-ur e wgg

stirred at anbl ent terrperature for 2h recool ed to OC and further

triflugtoa dded Af L 0 at ie erature the
i xturgfwagggc?ﬁm? lﬁs(% P?%?‘B“‘?‘Bez i“;mﬂ Bf’aﬁbél e bé’gpﬁ’b?fate and
t he or gani €he Tatifeqonmpad éQ lélg) whk ebtaipeé frum thdnacmpomd o€ 1M 04.(0.8) avdokding to

di chl or on® C t V, r a o]

af ford theﬁl'?%'géiﬁle&)%g?gga%&???%wg&gﬁéoran e so{i§g7 glf @E‘g bﬁgﬁé

(El ect r ospFaYIs@BRe) : Found 213 (MH. C9HL1335CLIN4 requires 212. 25
Description 96: (S)-2-[(5-Cyano- pyr|d|n 2

| am L A
)(/S) 2“/3&?71 s IE-ID&I cmﬂﬂeﬂitf}%g{)rgggg oxyftﬁzl) 3’2‘15‘%“%"2 rlt gui(y-lme?glgr‘plt%y%g) , 6-
chl or oni C(F)%;%(\)}m Qﬁ (? gl POt assi um car bonat e gu and

di i sopr opy griethylapine Qoe) Wé@t@ﬁhyw-ﬁmfé’h aoleiBogbdnyl  26h,

cool ed ancchidridle®.k2g)rveers c¢mbmedjutd1¢himghnetham(éhgmd shélltm ot 1ahoam "M%S

evapor at ecbrgardc piae waswakihed ithosmtOgRaeNBFbLRA

Spont o (e SRRl 5 ?3 f%fs %@@%ﬁ&%ﬁ‘z 2%%35%%@ Li on
97: 6- [((éf ioﬂ?rl OH’é’? %fm"}‘i %?E%’(t tﬁ%ﬁﬂ? F‘P‘PED“AdéQﬂi&)i on of

t he conpou¥asseeenen (@P Ndvetindin®g,Y 2Quinds)433and trifl uoroacetic
acid (2.5 mM) was stirred at arrbl ent tenperature for 2h., evaporated and

partiti oneghekSipb@ils of tHe!t tb@ﬁ:% g relaM gl Q%(%Bﬁ)le 95111%1;[91? g4y eous
h d ot g 847 q

Qnﬁsivﬁﬁir§I‘>‘f3@§§ﬁ§?¥%e§%&c‘e’$ e R SRS IS gum (0. 1370) . Nass
Spectrum (El ectrospray LC MS): Found 203 (MT ). Cl1H14N4 requires 202.

g LNHN

A
30
Example | Amine | Y Ar? Art Mass Spectrum
(Electrospray 1L.C/MS)
APT'
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-47 WD 02/ 090355 PCT/ GB02/ 02042 Description 98:

1,1,1-Trifluoronethanesul fonic acid 6-nethyl

pyri m di rwo-0gi09ssi er To a sol ution of

2- et hyl sul f anyl -

PCT/GB02/02042

6- met hyl - 2- net hyl sul fanyl -pyri m di n-4-ol (1g) in dichloronmethane (40 m)
containing triethylamne (1.35 nm) at OC under argon was added
trifl uor opethanestl-phont { 46—+ dru“\m'—ae.——mes—&l—l—i—nw
sol ution lwas allo to D¥ENt tenpea'@e a‘nﬁ“’él 7 r 16h. P
bef ore bej ng partitioneg o giie andCasBaiNsPategdiraciléous
sodi um hygdrogen carbonat (o] i c phase was washed wth
AP bl Lk e o T comegni
th aCcel —Qent dfm‘e Xt , Ompo
(0.8g). 1f1 N?VR si 3 53 z@%, N(S) 2.5 P3LL, )
Descriptipn 99: 2{2,2-Trli fl uqr - N( S)-1-p M di n-|{ZCapHeds Ieﬂﬂ’é@t"d% de| The
title conpound (2{31 g) lwas db ned frg conpagund of D87 (5.5g) us|ng
the nethpd of D9Y. 1H I‘#II\/RS. 1 0, 1.50 , M, 470 -1.95 (3H, m, 2420
(1H, br s), 2.85 { 15 2.]90(111 2.94-12.97(111, ny,
3.07-3.12( 111, m, 8. 37- 3.{39( 111} , 3.44-3.48(111, { m), 7.15 (1H, br s)
Descri pti prn—106—p2;2="friftgorggsv
((S)-1-{1}[5- rppré?@ - 2-Jnet hy -t Found 420 (MH).
yl]-met hahoyl } - pyfrol i di TrraHoF $0s seset k)
(3.84g) was obtained frar g) and 5-(4-
fl uorophenyl ) -2nmet hyl -t h e 089) usi ng the net hpd
of Exanpl S 5[ IVS) R GﬁgﬁiﬁMﬂ
018H17F4N30254r equiTes | ongl ( %I\?OzrequneSBSS
Am nonet hyl - pyrroli di n- Oy, enyI ) 3
nmet hyl -t hj azol - 4-yl ) - net und (2.45g) was obt ai ned from
t he conpolnd of D100 (3. 'm' At procddure to that described
in D78. Mass &peci psm (Hig /S):O_Egﬂnd 326md Bk YIHYC16HL8FN3OS
51(2 2,2 Tei fuof o et hd | ho! i " F2LAPHEIATE aci
- , 2,2t Trifluofo-e phol i{n aci
tert-buty] ester The tit 6 s obtjai ned fromthe conpound
of D77 (0L5Ahg) i _iod )_s5in of
Descriptipn 8B. Ma¥B8 Spe : d 227 Kovbfl 46B0dH.).
C13H2ﬁF|3N204 reqﬁi Ires 346. P3: Nd Czo}ézg]NﬁOzI‘equiIES4-61
3- Met hyl ajm nonet - nor cid tgrt-butyl ester -48 MO
02/ 090355 PCT/ GBO%E/ 02045 o] (0.299) was obt ai ned from}he
conmpound pf—bB-1621+{0-56¢ hetd—of 7Desqr i ucsblipt on
104: 3-{][ 5- B¥ oo BYri mi -a - met|rR %P%Q ' ne- 4-
N C2)Hz20F3N30;3 reqmres 419
9 D5 CH, Me o—( |Found 418 (MIT).
N-_—:< \ .
{ N Ca3Hy3N5Os requires 417
o N (j
10 . |D5 [CH: 0.( Found 412 (MH").
f N Ca6H25N30; requires 411
11 |Ds CH, ' 0.\( Found 462 (MH").

ConzoINg O, equires 461




5 carboxylic acid ter

Found 287 (N+F-tBoc)

t - butyl

ester The title conmpound (0.3g) was obtai ned
fromthe conpound of D103 (0.29g) and 5-brono- 2-chl oropyrimdine (0.26Q)
usi ng t hewosioodsdf Description 81. Mass Spectrum ( El ect POTpEROQ/0R0GL VE) :

C15H2379Br NAO3 requires 386. 10 Description 105:

(5- Bromo-pyri mdin-2-yl)-nethyl - mor phol i n- 3- ylnethyl amne The title
conmpound {619 —was—ebtarneg—from-the—conpourng—of ?104 (O 3g)~accordifg to
t he met hdd oﬂZEEsdPﬁpti)QEbl Phmss Spect P MH+
C1OH1579Br NAO requires|286. |15 Exanpl e b Gzdleali ) reruires 335
yl am nomgt hyl ) - pijperi di p-1 ylJ-1-(2- et - thiazol -
yI)-nEthanone Thel am nejof Df ne (0 059) and
2- et hyl Tyt raz =7 nblned iln
dichloronethgﬁ Shg 1§§%h4 ;ﬁ%éqs 2%5
washed wilt h mater, flltared { Ecéég dﬁm*?¥ 20
tube, sollvent renpved a{ red Ffter col um
chromat ography (sjlica gel, 117 amoni a) in
di chl oronet hane el uant) {the {i 3 iind (0.139) Mass Spectrum (APli'):
Found 433 (MH ). |[C24H24N402S EY; 32. The conpounds of the Exanpl ds
bel ow werje preparjed fromthela opriate amne andjacid 25 chloride uging
a simlar| procedure to that de¥€ribed imn Fxanple L NHAC N Ar2-0-130
Exanpl e Ami ned4Y ArB9Ari | Uiks P'EIQME (El osprafom(d(‘?ds)(MfKPI ' -49 WO
02/ 090355 PCT/ GBO2/ 02042 2 D3 Found : fhﬁhm¢zﬁh8ﬁ®B§2uTeqLires
411 3 CH2 N-FMe Fpund 4 MH). ¢ C23H2BN503 requires 417 I\
4 D3 CH2 |OCF3 p und 4#0 (MH) . IN, C21H? 03 requires 419 5 D3 CHy
Found 386 (MH). N C24H>3hBC¥ res ﬁ85 6 D3 CWy Owe 0( Found 366 (jivH).
N C21H23N3O3 requjres 365 7 2 p Found 462 (MH).
15 |DI3 [CH | Me s— Found 434 (MID).
/ :< @/N C3H23N50;8 requires 433
o__N
16 |DI3 |CH, | 9CF s—¢ Found 436 (MH").
@/ @N C21H20F3N3028 requires 435
17 |DI3 |CH; s—¢ ‘Found 428 (MH).
C(N CsHpsN;0S requires 427
18 D13 CH, S—'\( Found 449 (MIT)
@ N C24H24N4OS2 requires 448
&
>;-N
) Me
19 |D15 |CH: | § Found 461 (MH").
N Ca6H25FN,0S requires 460
| )
s ~
}ﬁN
Me




N C20H201 N302 requires 461 8 D5 CH2 OCF3 p Found 420 (VHO) .
C21H2OF3N3(O3 requires 419 9 D5 CHy N"~Me p

C23H23N58Oorequisses 417
C26H25N302 requires 411 11 D5 CH2 Found 462 (MH).

i N 10 .

Found 418 (MJ1).
D5 CH2 p Found 412 (M - PET/GRO2i02042

N
o N

N C20H201 N302 requires

461 -50 WO 02/090355 PCT/ GB02/02042 12 D3 CH2 Ph 0O Found 336 (MH). N
C20H21N302regti+e5—335—13—D9—CH2 LeJ.-IN% +Fotre—450—(vMH )~ é\anZﬁFu""'nc‘
requires 49205 N| DNE - |QHDd G2V HNTound Tovpad2 N
C23H24N6OR requirg¢s 416| 0 14 15 D13 CHZ ugd 43%sKaM0: RqGHe3RB RS
requires 433 o N{16 D13 CH2 S Found 6 UMHL)l. N C21H2OF3N302S
requires 435 / I {/ 17 D13 CHZ Z--\ Found 4 NVH )|. N C26H25N30S requifes
427 18 D13 CH2 Found 449 OH{) 4H24N40S2 requijres 448 S )::--N M 19
D15 CH2 F| Found 46?1 NO. | C26HR2 OS requires 460 {Ilz~ 1/ 1 NS
21 D15 |CH, QCFs Found 430 (MH).
@/ § CxHpFsN30, requires 429
/'N
22 D15 |CH, ' Found 472 (MH).
@/ N CqH,IN30 requires 471
=N
23 D15 | CH; ' Found 396 (MHD).
C26H25N3O requires 395
| S
O PAN
24 D19 |[CH, OCF, Found 431 (MH).
@/ N CH,1F3N4O; requires 430
|
N\/l\
25 D19 |CH, | ©CFs Found 431 (MH").
N CxH2 F3NyO, requires 430
|
N\/l\
26 D19 |CH, ' , Found 473 (MH").
Ej/ N Cy1Hp1IN4O requires 472
| ,
N\)\
27 |[D19 |CH | R Found 462 (MH").
N C,sH24FN;OS requires 461
|
N\%\
1S
>;N
Me
28 D19 |CH | Me Found 429 (MH").
/ :< Co4H24NgO; requires 428
N\/\
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N M -51 WO 02/ 090355 PCT/ GB02/ 02042 20 D15 CH2 N--'
C25H25N502 requires 427 O /N i N 21 D15 CH2 oCF3 Found 430 (M#). | \
C23H22F3N302/02385 res 429 N 22 D15 CH2 Found 472 (M).
471 / N 23 D15 CH2 |

Me ! Found 428

\ Found 396 (WMH). | \ C26H25N30 requires 395 24

CPZHABORIB42 €qUi T €S

D19

9

CH2 oCF3 Found 431(M). ~C22H21F3N02 requires 430 N 25 D19 CH2 OCF3 \ |
' ~ Found @434 —-Mhr——C22HR2H3N4ER et N—N —Eount—473
(M) . Ge1HB11NAOPRRqui 4% 472 NN 2 CH2 ?P%ﬁﬁ‘@mwﬂ' N
C25H24FNG0S requifes 461 N B --N 28 D1 G@h@ENsl%reqmmﬁdmz
04H). 24H24NB02 |fequirps 428 N N /%2 WD 02/ 090355
PCT/ GB02//02042
S ~
>¢N
Me
30 D35 |CH, | R Found 462 (MH).
CasH4FN50S requires 461
S ~
>¢N
- Me . ‘
31 D37 |CH, [ R XN Found 462 (MH).
I SNY Ca5H24FN5OS requires 461
l Z
s ~
>;N
Me

10

15

Example 32: 1-[(S)-2-(Benzoxazol-2-ylaminomethyl)-piperidin-1-yl]-1-[S-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl}-methanone

A mixture of amine D5 (0.05g), 2-methyl-5-phenyl-thiazole-4-carboxylic acid (0.026g) and
diisopropylethylamine (0.06ml) in dimethylformamide (5ml) was treated with [O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate] (0.042g) and the
mixture stirred for 48 hours. The mixture was diluted with ethyl acetate, washed with
sodium hydrogen carbonate and water, dried, solvent removed at reduced pressure and the
residue column chromatographed (silica gel, dichloromethane — 1%
methanol/dichloromethane) to give the title compound (0.05g).

Mass Spectrum (API): Found 451 (MH"). CosHpsFN4O,S requires 450.

The compounds of the Examples below were prepared from the appropriate amine and acid
using similar procedures to that described in Example 32.

Y.
[ j\/NHAr1
N

AP (o]
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29 D33 CH2 F Found 462 (MH). C25H24FN50S requires 461 N N S

D35 CH2 F Found 462 (MH;). N N C25H24FN50S requires 461 M 31 D37 CH2 F N

Found 462W0ONEI030355 C25H24FN50S requires 461 N S ): -

1-[(S)-2-(Benzoxazol

phenyl ) -2-nmet hyl -t hi azol

NPCVEG HEzanpb e

)::--N M 30

32:

-2 ylam nonet hyl ) -pi peridin-1-yl J-1-[ S-(4-fluoro- 5

-4 yl)-methanone A m xture of amne D5 (0.05g),

2- met hyl - 5- phenyl -t hi azol e- 4-carboxylic acid (0.026g) and
dii sopropylethylamine (0.06nl) in dinethylformamde (5ml) was treated with
[O(7- azphennpler | 2apimel- YY) -|1, 1, 3AB- t et rlanet Ayt ur onji Mass Spectrum
hexaf | uorpphosphate] (0.{042g) and the mj|xture stirr léc‘ﬁrosﬁl% The
m xture was diluted with ethyl acetate, Washed wth odi og)én
car bonat el-and—wat er—drited—sol VeRE—F-erB ed—at—jpeduged r,rcssur" 'MPL* e
resi due cpl udd chf &at ogr(éphed ca gdl, | or qriERd &0
met hanol / di chl or ofret hang) to g/v the titil e icorpound CC;QHQBI@())4rehfhrse3489ect
(APO Fouphd 451 Qgr). C44H23H requi 0. 15 |The conpounds of tlhe
Exanpl es pel ow wefe prepared m t he apH»r ate amine and acid using
simlar pyocedure$ to that dgs din BExanple 32. [Y CNHAr' N"~ Ar
-53 WO 02{ 090355 PCT/ GB(Q2/ 0204 anple|[Amne Y Arg Ar' Mass Spectrum
(El ectrospray 1 ) ARL" 33 D7 0 M Fouynd A')nJl\/l_n\_ o N-N-C221L1 1 N5d4
. A F )
requi res #1934~ BDIDI1 |G A |\ Found 46]} Ho Honnd 46+
e C26H25FN4OS requlres
. | 460
&
>;N
Me
35 | DIl | CH N_<Me Ny” | Found 428 (MHD).
O/ - \ = CysHysNs50, requires 427
4 Prepared as the HCI salt
36 D11 | CH, QCF, Nay” | Found 430 (ME).
= C23H22F3N302 requires
429
_ Prepared as the HCI salt
37 |DI13 |CH; s—{ | Found 402 (MH").
N Cy4H23N30S requires
| O 401
38 D17 |(cH, | K Na” | Found 461 (MH?).
= C25H25FN4OS requires
460.
I
>§N
Me
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460 S\ N M 35 D11 CH2 N-Me | Found 428 NH). o N/ / C25H25N: 502
requires 427 Prepared as the HOJ salt 36 D11 CH2 OCF.3 Found 430 (ML ).
C23H22F3NsO2/080385 res 429 Prepared as the HCl salt 37 DreT@#v2s2Hound 402
(MH ). N C24H23N30S requires 401 38 D17 CH2 F I N~ Found 461( M) .
C26H25FN40S requires 460. S ):~--N M -54 WO 02/ 090355 PCT/ GB02/ 02042

39 D21 CH2E CN.N Found 412 (M) . CIH22ENSQS requifes—411-N—M-—40-D21

CH2 N d N~3%ountD2¥9 (K#E)| G N CN CZO—I%E:fU?‘eAduiFP@@%m- D23 ¢H2 F
|
B

| N Found 412 (MH). C N C21Kp 0S reqbiltesy 411 |\ HZFNRS BYdirds Found

462 (MCA)|. C25H2UFN50S|requijr 461 U 43 D25 Cy2 F i ~. Found 448
04H ). (24H22FN5PS requires
O
>§N
Me
40 D21 | CH, N_<Me NY Found 379 (MH").
d - N E&N C20H32oNgO; requires 378
z ,

41 D23 |CH, | § . NS Found 412 (MH).
[ Z C21H2FN;OS requires
N 411
S ~

Me
42 D25 |cH, | & Found 462 (MH).
N C25H24FN508 T equires
| 461
N\¢N
S ~
>§N
Me
43 D25 |CH, | R Found 448 (MH).
T C24H2oFN5OS requires
| 447
N.\%N
S AN
\=N
44 D25 |CH, K Found 445 (MH?).
N CasHasFNgO requires
| 444
N\¢N
@
NN
Me
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447 N\v N 44 D25 CH2 F Found' 445 (VHO).

N, , Z~, -
( M) .
431(VH ).
462 (NH ).

C2EB22BNB85 r equi r es
I C24H23FN60 requires

C25H25FN60 requi res
N NN Me -55 WO 02/090355 PCT/ GB02/02042 45 D25 CH2 F Found 445

444

= I

f \ 444 NON NN Me 46 D25PpCHEGHO26204220

.~ \ 430 NON NNH 47 D25 CH2 F Found
C25H24FN50S requires 1 ~ \ 461 NON M 48 D25 CH2 F Found 446

H24EN/Q requires—

(M. @
(MI{). C25H¢N40

C22H23798Bi

15 NON—N-1

N-N—Me—49

25— CH2—Found-397

Ui r pEH396 50 D25 Br | (Founddds 6 (VH).
N402 requires C25H25FN60 requires
X
l 444
N\¢N
&
N—-N\
Me
46 D25 |CH, | & Found 431 (MH").
N C24H,3FNGO requires
|- 430
N\¢N
N
N-—N\
H
47 D25 | CH, B Found 462 (MH).
N CasH4FN50S requires
NI ! 461
&
S =
>¢N
Me
48 D25 | CH, R Found 446 (MH").
N C4H24FN;0 requires
l 445
N\yN
7
N
,N——N
Me
49 D25 | CH, Found 397 (MH).
3 C25H24N4O reqm'res 396
| X
O N\¢N
50 D25 |CH, | Fr Found 456 (MH").
N C22H2379 BrN4O; requires
OMe) 455.
N\¢N .
51 |D25 |CH, N_<Me Found 429 (MH").
(5_/N | N Ca4Hp4NgO; requires 428
N\¢N
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Ove 455. NON 51 D25 CH2 Me ! Found 429 (MHO. O N C24H24N602 requires 428
NON -56 WO 02/ 090355 PCT/ GB02/ 02042 52 D25 CH2 OCF3 Found 431(MH). | Q-r
C22H21F3N02nmop3ss es N N 430 53 D27 CH2 F F Found 512 ( MACT/GB02/02042
C26H24F3N50S requires 511 N'N Me M 54 D27 CH2 F F Found 498 NH ). F
NZ4 C25H22F3N50S requires 497 N\N Me 55 D27 CH2 F F Found 495 (MH ). F

C26H25F3NBO—t-egtites—N—494- TW” PP7—EHP FFFEquni A8tV ). F
025H23F3b¥30 Pequi 1835 /| Ol #80]N% ~ N- 57 ‘Z?OWQand 495
(MFl) . FlC26H25F3N60 re%ui res N N NENAY CaaH1F3N4O; requires
| 430
N\¢N .
53 D27 |CH, | § ¥ Found 512 (MH").
F C26H24F3N508 requires
511
B
N. =
s j/k\
>’N Me
Me
54 D27 |CH, | R F Found 498 (MH").
F C,sHaoF3NsOS requires
497
oY
N~
s Yk\
\;N Me
55 D27 | CH, £ F Found 495 (MH").
F Cy6H,5F3NO requires
494
| N
Z / N\‘A
/N—N Me
Me
56 D27 | CH, i 3 Found 481 (MH).
F C5Hy3F3NgO requires
480
l \N .
< NWA*
,N——N Me
H
57 D27 | CH, i E Found 495 (MH").
F C6H,5F3NgO requires
494
|
N N N\A
\ Vo
Me
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Me -57 WO 02/ 090355 PCT/ GB02/ 02042 58 D27 CH2 F F Found 495 (MH). F
C26H25F3N60 requires N 494 NN Y-~ NNM M 59 D27 CH2 f F Found 447
(MH). QxoH249B3580 requires 446 1 / | ~N NY/~ M 60 DreT@Hd2M2Hound 434

(MH+) . F C24H21F2N50 requires N N 433 N 61 D29 CH2 F F ~~~ Found 482
(MH). ' Fy C25H22F3NSO2 requires 481 NN M 62 D29 CH2 F F Found 498
(MI{ ). F-C25H22E3N50S—+equires—N-497-N—) N-Mo——63-B29-—CH2-N-Me_E
Found 465} (M38. - 1DRA ¢ JF2M602 requijres O / N 4eEpungdONMME). 64 DP9
CH2 OCF3 F Found 467 (M#). F 19F5NAC | res | CyeHasFsNgO requires
494
| N
\ AN N\(k
N—N Me
Me
59 D27 |CH, E Found 447 (MH?).
F Ca6H24F2N4O requires
O 446
| N
NWA
Me
60 D29 | CH; F Found 434 (MH").
F Cy4Hz FoNsO requires
\
| 433
N~ | SN
N\//'K
61 D29 | CH, A F Found 482 (MH").
F CasHaoF3Ns0, requires
481
PN
o™X N\/K
=
Me
62 D29 [(CH, | K F Found 498 (MH").
F Ca5sH2F3N50S requires
497
N
N\/K
S ~
.
Me
63 |D29 |CH, N_<'V'e F Found 465 (MH".
[ F CogHF;NgO, requires
Oo__N
464
N
N\//’k\
64 D29 | CH, OCF, 3 Found 467 (MH").
F CooH1oFsN4O, requires
466
. Sy
N\A
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466 N N -58 WD 02/090355 PCT/ GB02/02042 65 D29 CH2 F Found 459 (MHO). F |
C27H24F2N40 requires \ 458 N 66 D29 CH2 oMe F Found 491 F C22H21

79Br F2N4 WP 02B9038%jui res 490 SIN N ~ 67 D29 CH2 F F "" ~PCFaiBd/0282 M ). \
F\ { C25H23F3N60 requires 480 / N NN M 68 D29 CH2 F F Found 481(M f
). \ F\ C25H23F3N6O requires’ N NNM 69 D29 CH2 F F Found 482
(M F C24HR2F3NFO—tettires "81 N .M N—Me—70-D20-CH2 F Found—433 (M F |
\ C25H22FPNA®”r equi?ds  |/CH2 N ¢ N 71029 GH2 F A HoswddS9EMHOMB) . |F
C24H20F3NG0S requires N 483 F Co7Ha4F>NO requires
o 1, [
N\/K
66 D29 | CH, 3 Found 491 (MH").
F C2:Hy1 BrF,N,O,
| N requires 490
N\/k\
67 D29 | CH, b Found 481 (MH).
F C25H23F3N(,0 requires
480
R
/ N\/k\
N-——N
68 D29 |CH, A £ Found 481 (MH™).
F Ca5H3F3NeO requires
Ay 480
{ AN N\/K
N—N_
M
69 D29 | CH, K E Found 482 (MH™).
F C24H3,F3N;0 requires
1481
N
z N\/L\
N™
N—N
Me
70 D29 | CH, 3 Found 433 (MH").
F C25H22F2N4Orequ1res
O Ay 832
N\A
71 D29 |CH, | K 3 Found 484 (MH").
F C24H20F3N503 requires
Ay 483
N
g \¢4k\
\=N
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N -59 WD 02/090355 PCT/ GB02/ 02042 72 D33 CH2 F Found 445 (MH). i |
C25H25FN6O requires 444 NN Me 73 D39 CH2 Me Found 419 N O ~N
C22H22N6 OB Oreeqmizses 418 O /N i N 74 D39 CH2 OCF3 O Found PEZAGB(2/02042

C20H19F3N403 requires

/ 420 N 75 D39 CH2 0 Found 452 N C23H22FN502S

N

requires 1/ 451 iN S)::--- N M 76 D39 CH2 04 Found 463 (NIS) N
CLOH191NAP2 reguites— 462 N 77 D476 FFourd—568 '.vm' AHROF
S requirep 489 N&EBQ N ﬂih-N M| 78 D47 Founq @%ﬂﬂﬁﬁ
C24H21F3NB02 requiires N 482 |N- - 60 i CgEbJ%%Orapmes444
l s
N
@
N—N
Me
73 |D39 | CH, N_{Me O_< Found 419 (MH).
I \N CpHNgO; requires 418
o _ N Ve
F | )
74  |D39 |CH, | 9 O,< Found 421 (MH").
’ \N C20H1 9F3N4O3 requires
| 420
~N
75 |D39 |CHy | § 04 Found 452 (MH").
N\ C3HFN50,S requires
| 451
=N
s ~
>¢N
Me
76 |D39 |CH, | | o Found 463 (MH).
\N C 19H191N402 requires
[ 462
=N
77 D47 |O K F . | Found 500 (MH").
F C24H20F3N502 S requires
499
N
s S N\/k\
>§N
Me 1.
78 D47 |O R E Found 483 (MH").
' F Co4H1 F3N4O; requires
482
[N
Z N\/K
/
,N—-N
Me

N502
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WD 02/ 090355 PCT/ GB02/ 02042 79 D47 O F F Found 483 (MH). F C24H21F3N602
requires 482 NN NN M 80 D49 CH2 F Found 463 (MH ). N C24H23FN60S
requires wNo/odBd8sS ):~-N M 81 D50 CH2 F Found 463 ( MHOI/GB0ZAZ4d423FN6COS
requires 462 NN S )--N M 82 D53 CH2 F s ( Found 493 (M-). N
C26H25FNACS2 requires 492 S ~N Me 83 D29 CH2 F Found 435 (MT'). F

C23H2OF2NG6—T-ett NTNAN-434—-N-——84TD29—EH2—+F—Found -2 34 MHi-
C2aH21F2N60 qui {947 N|ON 433°N 85 D2g CH2|F Fourld-® dﬁ@%{“}
C24H21F2NEO requites ~ 433 N N N Ca4H1 F3NgO, requires
482
| N
{ A N\/K
N—N
\
Me
80 (D49 |(CH, | K N Found 463 (MH).
N A C24H23FNgOS requires
[N 462
N\/K
s ~
>§N
Me 4 ‘
81 D50 |CH, | & | XN Found 463 (MH").
AN C24H3FNGOS requires
PN 462
N\/K
s ~
>§N
Me
82 [ps3 [cm | R s—\( Found 493 (MIT).
N Ca6HasFN4OS, requires
492
s ~
>§N
Me
83 D29 | CH; F | Found 435 (MH").
T F C23H20F2N60 requires
PN 434
N\/]\ l\\/Nk
N~
84 D29 | CH, b | Found 434 (MH).
N F C24H21F2N;50 requires
1 Q 433
N~
85 D29 | CH, 3 Found 434 (MHY).
Q F CaqHy F>N;O requires
| Q 433
§ I\/Nk\
N
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-61 WD 02/090355 PCT/ GB02/02042 86 D29 CH2 01 F Found 414 (MHO). F

C21H21F2N502 requires
C23H20F2 NS0 oio9n3ss es

C23H23FN60O requires 418
C22H21FAN5S0S requires /

,r 1 413 NN"

D29 CH2 j

N F Found 435 (My. N
434 N N ~ 88 D55 CH2 F Nc N Found PETSEoM042

NN M 89 D57 CH2 F F Found 480 (M4). F
~ F 479 Me 90 D49 CH2 N Found 388M). HN !

AN

C21H21N7 O—+equi+es—387—N-91-D29—-EHRFFound—52 7 FG26HP TESNGO S eqti-es
P ot
526 N S| MeBR opDB29 QiHF T T4 (Mé_S') F C2 @Eﬁaﬁiﬂ) uires| 483
O(CHa) 3NMe2 N N {62 WD|02/ 0908554 PCT/ GB 1Q A9 FARD, Feqainan d
441(MH).{ / F C23HI9F3N402 requires Ny 413
1A
87 D29 |CH, “/\, & Found 435 (MH").
N a ngHzonNsO requires
434
PN
N~
88 |D55 |CH, i NGy | Found 419 (MH).
I - C23H23FN50 requires
418
@
N—N
Me
89 D57 |(CH; | & F | Found 480 (MHY).
\(N\ £ | CooHa1FiNsOS requires
nA T a1
s =
>¢N
Me
90 D49 | CH; NFN S Found 388MH).
H N A CorHziN;O requires 387
l N
N\/K
91 D29 | CH; R £ Found 527 (MH).
F C26HasF3NGOS requires
526
N
N\A
S =
r
Me,N
92 ~ {D29 |CH; F Found 484 (MH).
F Ca6H31FN;0; requires
483
O(CH,);NMe, l SN
N\A
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F 440 N N Fo und 436 (MH). 110 D62 CH2 F 7:() C23H22FN50S requires NC
435 S N Me 111 D62 CH2 Me N Found 403 (MR). C22H22N602 requires 402 O NC
112 D64 GMP 0090385 Found 436 (M T). C23H22FN50S requires PE3EEIRN0282) - - N

Me 113 D29 CH2 F Found 439 mm F C23H20F2N40S requires S 438 SINN 114

D29 CH2 F ~~~ Found 423 (M T{). F C22H20F2N6O requires 422 NH N N=/ N
115 1329 CH2F—Founre—424—(MHO-—F—C23HIOF2NFO=t-eetires—423—NH-NN-N=N N ~
-63 WO 02/ 099955 1239 cBpSKB2042 D29| cH2 F Foung Fg :
C23H19F3N402 requires
F o 440
N\/k\
110 |D62 |[CH, | K Na Found 436 (MID).
' > C23H22FN505 requires
435

ﬁ
5

1

111 D62 CH,;

i
/]\5

O
N\

b4
=
)

AN Found 403 (MH").
> C22H22N602 requires 402

112 |D64 |cH, | & AN Found 436 (MH).
l = C23H22FN5()S requires
435
CN
s ‘
>¢N
Me
113 |D29 |CH; & Found 439 (MH").
F . C23H20F2N4OS requires
S 438
== | SN
N\/k\
114 D29 |CH; F Found 423 (MH").
F C:)_szonNeO requires
NH W |42
=/ Nl\/k
115 - | D29 |CH, E Found 424 (MH).
F CoiHioF>N;O requires
NH 423
=N

§4
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F + C22H19F2N50S requires S 439 N=11 N 117 D29 CH2 F Found 452 (MHO .
C21H18C12F2N40 requires 451 C1 N N 118 D29 CH2 | F Found 443 (M#). F

C23H24F2NAOI2M08385 res  Meo 442 Ove NN 121 D49 CH2 | | PomraBo3@gn4g VH+) . |
N N C23H22N60 requires 398 N N 122 D49 CH2 | | Found 387 (MH). N
C22H22N6O requires 386 NH N 123 D49 CH2 Found 399 (MH1). N C23H22N60
requir es B98—HN-N—N-124—P2P—Ci2—+—F———Fotynd—5257 CvHd) ——F =T
C27H27F3N602 1PequfiP&L i | CHN 524NN N-N Meo 1125 D2bFeuns ARV boung has
(MH). N F C20HA1F2N505 rqui Me 417 - 64 | CooHioF2NsOS requires
s Ny | 4%
N=/ |
N\/K
117 |D29 |CH, F Found 452 (MH™.
F C21H18C12F2N4O requires
o 451
Cl | SN
118 |D29 |CH, E , Found 443 (MH").
F Ca3Ha4F2N4O5 requires
MeO 442
OMe | N ‘
N\/k\
121 D49 | CH; ' N Found 399 (MH").
H,,N4O requires 398
| N N Sy Ca3H2NeO requires
N/ N\A
122 D49 | CH; l X Found 387 (MH.
N CyHpN6O requires 386
NH | N
— N\//K.
123 |D49 |CH; N ' Found 399 (M.
H,,NeO requires 398
‘ SN N I N CsH»NgO requires
N A N\/k |
124 | D29 |CH, F £ Found 525 (MH").
F C27H27F3N602 requires
524
PN
74 N\/K
/
N—N
MeO
125 |D29 |CH, Me\(s F Found 418 (MH").
\_/ F Caolo F5NsOS requires
Me 417
o
N\/K
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WO 02/ 090355 PCT/ GB02/ 02042
N 481 M,NN N=Na 127 D55 CH2 F Found 463 (MHO ).

requires

126 D29 CH2 F F Found 482 (MY.

F C24H22F3N70

C25H27FNOSD ozoepsss es CN 462 N-N MeO 128 D66 CH2 F~ FounaCAGmBogheé@. N
C21H2179Br FN5OS LL Br requires 489 N M 129 D66 CH2 F Found 459 (MS' ). N
C20H2074Br FN6O requires Br 458 NN H 130 D66 CH2 F Found 460 (M).
NCL19H19Br FNFO—t-eerti-t-es—Br—459—N—pN-N—H131-P66—CHEIN—-—Foung-426—HO) .
C20H20798r N5B#& eqiPPes (TR $r 425)- 65 | WO 0 1 090345 oed o 2042 132
D66 CH2 H Found 4y4 (NMHY). C20H2 FN7Q es |BraHzB:N# mquiresN=N 133
D66 CH2 H ~N Founfl 506 (MR). N 481
|
EVEN N~
N=N
127 |D55 {CH, K N Found 463 (MH).
‘ / 025H27FN602 requires
on | 462
)
SN~—N
MeO
128 |D66 |CH, | § \(N\ Found 490 (MH").
N‘\)\ Coy ) BiFNs0S
Br requires 489
S S
>§N
Me
129 | D66 | CH, K \rN\ Found 459 (MH").
l\)\ C20H2079BrFN50 requires
- BT 1458
7
N—N
H
130 | D66 |CH, k \rN\ - | Found 460 (MH").
‘\;L C1oH;9BrFN-O requires
B 1459
2
N
N—N
H
131 D66 | CH, \I/N\ | Found 426 (MH").
l CaoH30 " BiN;O requires
N g
| T|425
=
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~— -

Nl C21H2179Br FN5SO2S Br requires 505 S );
Found 457 (M#4). N ~ C20H2179Br N6Q2 requires
N N Founawo2a/09d3pf ). \ NC20H20 Br N5O requires
447 (MS). NC I~ F C24H20F2N60 requires

N HOH2C 134 D66 CH2 Me N

O 11; N Br 456 135 D66 CH2 -
Br 425 13@®CDE3B0CR04E Found

NH 446 N=f 137 D68 CH2 N~ F

Found 458 (M—l me F C26H21F2NsO requires

LI’")’"‘ITQP\II‘AD "

457

=0 4 e

522 ( MHH)-

I\I\/ F T

oL T 4191

NOI'{

ST EegETTes

SR

N 138 D68 CH2 F N F Found
CH2 |

D68
F Found 457 {30, NEOE C2RH22F2N40 }equires Y4 -eq %27‘{)
PCT/ GB02/{02042 140 D68|CH2 F Fo 191 = c“Caﬁi@zgrlﬂ‘iﬁm%‘@res
requires | 490 NN H 141 D68 CH ~ F|Found 4%6 (ME3' ). C2sH21F2N30
requires | NC
Me\N
A\
N=
133 |{D66 |CH, R YN\ Found 506 (MH").
T | cmramos
Br requires 505
~
=N
HOH,C
134 D66 |CHy | Me \rN\ Found 457 (MH").
/ —T< NI\;L C20H2179BI'N502 requires
o N Br
456
135 | D66 | CH: N \‘/N\ Found 426 (MH).
| N|\)\ C20H2079BI‘N50 requires
Br | 425
136 | D68 |CH, mF Found 447 (MH).
NG N £| C24HoF2N6O requires
446
NH
N=/ ‘
137 | D68 |CH: IN\ F| Found 458 (MH).
N NC F F C26H21F2N50 requires
| 457
o
N
138 |D68 |CH, | § lN\ *| Found 522 (MH").
NG NF e| Ca7H2F3sNsOS requires
521
S =
}ﬁN
Me
139 |D68 |CH: ‘I”;\(:( Found 457 (MH*)..
NG A | CarHFoN4O requires
O 456
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NH 445 142 D68 CH2 N~ F Found 464 (MH). t4 c t F C24H19F2N50S requires
463 s N-=f 143 D29 CH2 1 ~. F Found 433 (&H). F ~. C2sH22F2N40 requires
432 N 1400209352 F F Found 441 (MM i F C23HL9F3N402 reqairrGBn2/02040 N~
145 D29 CH2 F Found 441(M). F \ C23HI9F3N402 requires 440 N N.~ 146 D29
CH2 F F Found 441 Off). F\ C23HI9F3N402 requires ~ 0 440 147 D29 CHZ F,

.~ F F Fopne—459—MA-—F 5

c2 I—IJ.?Fr'-H\H\JL MU TRS & =67 WO 02/ 090355
PCT/ GB02/ p20440) 1486862 (&2 B Faund 405 (MHY. JNCT " L}:(@?éf}éf ‘requifes

F
404 N-NH 149 D2 CH2|F N - A2 HOBANENQgavirass 4118
NN Me 150 D64 CH2 F N{Foung zz C23H23FM0 requires 418
141 |{D68 | CH, IN\ P Found 446 (MH).
NG # F Cstz[Fsto requires
NH , 445
142 |{D68 | CH, iN\ Fl Found 464 (MH).
NG F e C24H19F2N508 requires
S 463

144 |D29 |CH, K Found 441 (MH".
F Cy3H;9F3N4O;, requires
440
SN
| )
£ Found 441 (MH").
F . C23H19F3N402 requires
0 440
o= =
i
146 |D29 |CH, F F Found 441 (MH™).
F Ca3H1oF3NsO; requires
o 440

147 - |D29 |CH, | F F ¥ Found 459 (MH").
F C23H 18F4N4Oz requires
Y 458
N\/k\
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143 |D29 | CH £ Found 433 (MH").
F CasHapFaN4O requires
O 432
D
}
F
i @]
F

145 D29 CH;




CN N NNM 151 D66 CH2 y Q(CHz) 3NMe2 " 171,
C26H3279Br N502S Br
F C30H33RRN30AY3sRqUI I €S
C20H20Br N5O requi res
C24H23F2N50 requires

155 D29
D29 CH2
CH2 Meo2
Found 53

N 565 N 153 D29 CH2 |
N~t 426 N N"
Me 435 -tN N Z

rl

N Found 558 (IVH ).
S requires 557 152 D29 CH2 OQ(CHO3NMe2 F Found 566 NH ).
N F FounaC4Aa/BoeNeOHR. F L
154 D29 CH2 F Found 436 04H).

-68 WO 02/ 090355 PCT/ GB02/ 02042

N/

:

B

2—F—Fo 442 (MH—F C23H21FRgNO 1 gqui TE N—] 156
Fodfd 34@6 M| CE2ch1HL8F2N608 Fequir ey 1 EEWE%WN N 157 D29
F )round 441 F C23H 03 requjres - 4z| Ak NEFepinsCH2 | F F
NH) . F |C28H30F3N70 res N 537 404
@
N~—N
H
149 |{D62 |CH, Nx Found 419 (MH").
| / Ca3H23FNGO requires
NC 418
@
NN
Me
150 |D64 |CH, o AN Found 419 (MH").
I / C23Hy3FN6O requires
418
CN
@
N—N
Me
151 | D66 |CH, O(CH,;NNe, YN\ Found 558 (MH).
N\)\ Ca6Hz2 " BN;O,S
AN Br requires 557
152 |D29 |CH O(CH),NMe, E Found 566 (MH").
F C30H33F2N5023 requires
N Sy 565
N\/k
153 |D29 |CH, N e Found 427 (MH).
' F ConzoBI‘NsO I equires
426
P oN
N\/k\
154 |D29 |CH, b Found 436 MH").
F C24H23F2N50 requires
Me 435
N\/k\
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N ~N Nve2 159 D66 CH2 F N Found 530 (MH). N C24H2979Br FN7O requires Br
529 V. CN -'Nwve2 160 D49 CH2 F Found 490 (MH#4 ). N C26H28FN702 requires
~N 489 N-WO o@@B55 161 D49 CH2 Found 388 (1viTl+). N C21H2PNTGBoemei4ees 387
Il / ~NNH1 N -69 WO 02/090355 PCT/ GB02/ 02042 162 D66 CH2 N Found 415
(N>H ) 1C18HI g79BrN60 requires Br 414 NH N -j 163 D66 CH2 N Found 415

(MHO. C19HE9FIBrNACR T+ Br—4 41164~ P86 CHIOVE I PR —(vi—=3) 405
C18H2179H NatP re ?]S?es %ﬁz 404 165 D5 CH2 N Fouﬁﬁ%@{@’fﬁ
C20H2079Br N5O requi res |N Br 66 D29 0) 3Gt oNsOuRaning4 1| F
C26H31F2N502 requjres 483 N 421

156 |D29 |CH; F Found 441 (MH).
F Cz 1H1 3F2NGOS requires
N § 440

N
157 |D29 |CH: Me"ZCU’ : T Found 441 (V).
F C23H22F2N403 requjres
440
N
N\/k\
158 |D29 |CH, R 3 Found 538 (MH").
F CagH30F3N;O requires
537
|4 \N
N—N
NMe,
159 |D66 |CH; k ~ \(N\ Found 530 (MH").
NI\;L Ca4Hao " BIFN;O requires
Br 1529
@ |
N—N
NMe,
160 |D49 |CH, F S Found 490 (MH").
N A CaHasFN;O; requires
| N L4890 -
N\/k\ o ’
Z

161 D49 | CH: S Found 388 (MH").
N C21H21N;0 requires 387
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N 170 D66 CH2 F N Found 473 (M ) . N C21H2279Br FN6O Br requires 472 NN
Me 175 D66 CH2 N Found 375 (Mf1l) N CL7H1979Br NdAO requires sr 374. 199 D7
0 Me Fourmio4209388) o N N/ C22H21N504 requires 419. MPCTMNGBA2/02042 204
Found 454 (MH). D82 CH2 C24H22F3N50 requires F | ON 453 F -70 WO

02/ 090355 PCT/ GBOZ/ 02042 Me N-- F 206 o i N Found 438 (MH). D82 CH2 f
C23H21F2N5 et 437 FFopqd 306 (&7
022H19F2N3021 qu b‘@ : 3 t MINH ~* IFl‘—gb‘{} f Br
Cl9H2079Br N5CB refjuires| 44§. i lﬁéunErléeﬁbreﬂumSJ J.
C27H33 9Br FN7O refjuires | 569. 154 (NH(S’ )@!64CHZ Et Br
C22H24798r NS5O requi res {453 448 (WNa). (D66 CH2 ", r

C20H20O7 Br NSO—+egt €3 N

ls
4

163 | D66 | CH, RV Found 415 (MIT),
Nl\;l\ CioH19”BiN4O; requires
-/ Br 1414
164 D66 | CHy OMe \'/N\ Found (MH") 405
' N'\.)\ Ci5H1 ”BiN;O; requires
Br | 404
i
165 |D66 |CH; \/N\ Found 426 (MH")
| > N‘\;L CaoHao BrN;O requires
i B 1425
N

O(CH,);NMe, 3 Found 484 (MH")

166 D29 CH, .
F C26H3 1F2N502 requires
483
SN

170 | D66 | CH, e \"/N\ Found 473 (MH").
N\)\ | CuHl"BiFN6O
Br requires 472
@
N—N
Me .
175 |D66 |CH; YN\ Found 375 (MH")
N \)\ C17H1979BrN4O requires
Br 1374,
199 | D7 0] " Me o Found 420 (MH")
/ =< N/ CooH>1N50, requires
Rt 419. -
Me\

F .
N Found 454 (MH).
204 DS2 | CH, C24H22F3N50 requires
e on | 453




425.

CH2 Foung

(MHO) .

PCT/ GB02
requires
requires
requires
requires
439. N

Me 243 D66 CH2 N i

Found 440 (MET').

"~ Br

CZH227Br N5O requi res

439.

244 Found 440 (Mf1l). D66 CH2 N~ Br CZ HZi7 BrNsO requires N Me 439. 245
D66 CH2 PyOred/ogesss (W) . GL Br Cl7H17 79 Bra C12N40 reqUIPGTKHMQmmB46 D66
474 79T M TaNTBr—CZ2iH21 B4 CrTequiTes 473 59—~=y*—Foung 476
D80 0 C2 H1979E3r Fqu)zs ~N 8r require.s 47%. - 71 V\D 02/ 09035’5
02042 P60 D66 CH2 und 454 T . W 2H24f98rN50
46 DEd D66 GP 1 Founc ~ F(B C?
2
Ph 501 5%)6 @g‘ 144 )ﬁg a § aNs0
Me 439 263 D66 und CN| 2™ ar C20H|9 9Br 2NO
" 5031 e 264 D66 Found 7440 (MH ). N BrN5O requiregs C21H
F
- 7] Found 396 (MH").
D82 CHz C22H1 9F2N302 rcquires
E oN 395.
230 | Q{ ! Found 446 (MH").
Do6™ | CHy 0\/N£ NJar CioH BrNsO; requires
. !
445,
- Oy N Found 570 (ME).
D66 | CH; \XQ\ “Jar Ca7H3BIFN;O requires
F 569.
241 E f Y Found 454 (MH").
D66 | CH 9 NQJ\B, CooHa4BiN;sO requires
Et
453
242 \,4” Found 448 (MNa").
D66 | CH; %/ N§J\E, CaoHao°BrNsO requires
425.
Me. SN
243 T ~" Found 440 (MH").
D66 | CH, %/ NJBr C2(H " BiNsO requires
439.
” ! Found 440 (MET).
D66 | CHy ) N§/\ILBr | CyHpBINSO requires
Me 439,
245 <;(' ! Found 443 (MH').
D66 | CH, e Ko | CHEPBCIEND
requires 442,
M Z T
046 } N { Found 474 (MH").
D66 | CH; 3 ‘TJ\Br Cz1Hz BrCIN;O
Cl 3
requires 473.
259 I ~" Found 476 (MIH).
D80 8 S . N\l&— Cz[H(97gBI'FN3OZS
requires 475.
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265 D66 CH2 a |

ar

Found 904 (IVH{).

N~ C20H 9 Br 2N50 requires

508.

266 D66 CH2 Me2N~~N N\ N Found 544 (MH). i ar C25H3179Br FN7O requi res 543.
Exanpl e 980 02/090355 PCT/GB02/02042
1-{2-[(6 FL)lTIUDrO-qui noxamin-2=yjamnoji- methyt=pyrrotidim=t=ytj=34[ 4
(4-fluorop- yI -2-|—|-|cyraqu'-3-yl t hgnoge5 The am 1 (0. C859)
in dirret1y| (? mam De6( 3nCH, was tr ed wijth &- 4-fILF,Jl ‘?ﬁs‘f){M&%
phenyl) - PH pyrazpl e- 3-gar boxyl i ¥ aki §l (0.[1259)" i i o EpﬁWﬂ@lmSne
(0.07ml) land [0-1(7-azgbenzqgtr 1 azol -yl )- 1,1, 3. 3- iébBanet hyl ur oni um
hexaf | uot ophosphfate] (0. 11g). m xturfe was shaken for 48 hours. $ol vent
was renoyed26t re ggd p‘?ﬁ ure he 1 tpbaﬁdg(ojg
di chl oropet hane. | T [ sevapor gt edNuﬁcLer ng(ﬁg and the
10 residpe col unp chronat ographed Pg3| lica gel 3% 1 ng anol/ I et hyl et her)
to give [he [i[TV conpound ¢ —MassTSpectTum /-\I’I —Found—453—WHO) .
C23H19F3N60 res 4%2. 1 N Ar 2( 5u-72 r\? ‘?%@%}
PCT/ GBO2{ 028 reBiSﬁlu C1a) rm chir matogﬁap dl(S|I eunqyq0
met hanol | di et hyl | ether) to 5$| ve the title Fund Cedla gBINsfHEquIsS e ¢t r um
(APT'): Eound 453 (M) J C23HI9F3NAD requi rgs 452 484Ar 5 Ar20 Exanpl e
Amne Arg Ar' Mapgs Spﬁ&trum (El gctrospray \bI;C/ M5)| APl + 94 D31 F F Found
484 (MHQ  ZoIC24H20F cha:u_reqw s 483 |IN Wound®$04084(y. F Folind 467
(M. F\ CZ4H2&%§§I§O r iIres %/ \l Ca0H1s"Br,NsO requires
503.
264 o " Found 440 (MH").
D66 | CH, %/ L, CyrHoy "BiN5O requires
439.
/N
265 | bes | cu \N@L Found 504 (MEL").
2 B N | B C20H1979BI'2N50 requires
503.
N.
266 e e Found 544 (MT").
D66 CHZ ezN \I;:I NJB’ C25H3179BI‘FN7O requires
i 543.

10

15

Example 93: 1-{2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-pyrrolidin-1-yl}-1-[4-
(4-fluoro-phenyl)-2-H-pyrazol-3-yl]-methanone ‘
The amine of D31 (0.085g) in dimethylformamide (3ml) was treated with 4-(4-fluoro-
phenyl)-2H-pyrazole-3-carboxylic acid (0.125g), diisopropylethylamine (0.07ml) and [O-
(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate] (0.11g). the
mixture was shaken for 48 hours. Solvent was removed at reduced pressure and the residue
extracted with dichloromethane. The filtrate was evaporated under reduced pressure and the
residue column chromatographed (silica gel, 3% methanol/diethyl ether) to give the title
compound (0.1g).
Mass Spectrum (API"): Found 453 (MH"). Cp3H;oFsNsO requires 452.

[ :l\ _NHAf!
N

Ar

PN

o)
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NN, N M 96 D31 F F Found 468 (M#). F C23H2OF3N7O N requires 467 N
N ,NN M 97 D31 CN F 'Found 394 (MH). F j( C21H17F2N50 requires 393 N
98 D31 F wounweesi® (MHO . F | C24H20F2N40 requires 418 RCWGBOZB20AD
02/ 090355 PCT/ GB02/ 02042 99 D31 Owe F Found 478 (MH). F C21H19Br F2NAQ2
requires 477 IN N | 100 D31"Me F Found 451 (MM O N F C23H20F2N602 N
requires 450

GEIER= TR RNCR A T S W Rr N R

compound (0.1g).
Mass Spectrum (APT"): Found 453 (MH"). Cy3H;oF3N6O requires 452.

[ l _NHAr'

5 Ar
Example Amine Ar* - AT Mass Spectrum
4 (Electrospray
LC/MS), APT
94 D31 R E Found 484 (MH").
F CaqHyoF3NsOS
\©§N | requires 483
s N‘\/k\
>§N
Me '
95 D31 F E Found 467 (MH").
. F CaaHp F3NgO
© \@N requires 406
N Nl\/k\
A\
Me
96 D31 i g Found 468 (MH).
F\@\ ~ | CasHyoF3N70
' requires 467
B
N
N A
N—N
Me
97 D31 CN £ ‘Found 394 (MH).
CE\ F\© - | CaHpFaNsO
| requires 393
SN
N
98 D31 E Found 419 (MH)).
O F CasHygFoN,O
O N requires 418
SN
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re N S~N 103 D45 --.(Me F Found 451 (N).

requires 450 N 1 ~ N 104 D45 F F Found 453 (VH}).

requires 480 SIN NN Efl

Found 454 F C22H18F3N70

-74 WD 02/ 090355 PCT/ GB02/ 02042
requires 453 N NN NNH 167 D70 F N Found 459

C23H20F2N602 0 Z/ N
F C23H19F3N6O /
requires wWwb22/0d0385 N-NH 119 D45 F F Found 481(MVH).

F PCTH I3 /630MB 0
120 D45 F

. N £20Ha—79BrFNGO-Brrrequiresgss— N 1681
F C23H18FBNSOF | 4 et equyresaB8y  \-- N|N: PRRound 478 O O
C21H19BI'F2N4O;)_
B requires 477
B
N\/K
100 D31 N_<Me F Found 451 (MH").
d N F Ca3Hz0F2N6O;
4 requires 450
| N
‘ NA\/I\\
101 D45 R K Found 484 (MH").
F C24H2oF3N50S
requires 483
N\/k\
s ~
a
Me
102 D45 R F Found 470 (MH).
F CasH1sF3N;08
requires 469
B
N\/\
S S
\=N
103 D45 N_<Me £ Found 451 (MH.
‘- F Ca23H2oF2N6O;
o N A
requires 450
:I N
N\//K
104 D45 r F Found 453 (MH").
F CasH1oF3NgO
requires 452
| SN .
R N\/k\
\
N—-N\
H .
119 D45 R £ Found 481 (MHD).
F CasHa3F3sNgO
requires 480
[N
7 N\A
/
/N—-N
Et ]
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169 D45 F F Found 467 (MHi ). F C24H21F3N6O requires 466 N ,N-N Me 176
D70 F N Found 514 (MNa) N~ C20H1979BTFN502S Br requires 491. S N OH 177
D70 F N Poorod/odedss (MH}). N~ CL9HLI579Br FN6O er requires 2¢4/GBd2h204B1 178
D70 I ~i N Found 434 (MNa). N~ C19H1879BrNsO N Br requires 411. -75 WO
02/ 090355 PCT/ GB02/ 02042 179 D70 OR N Found 405 (MH). N ClsH2179Br NAQ2

Br requi res—404—180-D7r0—t—Fpund 458 (IVH)~ ¥ al C20 Br
requires | 457120 }Ho&ﬁ M@ 181 D70 McZN~~ @ N JFound 5%@@?iésfﬁ)
C25H3179Br N6C2S S Br reqyi 558. Me 18P DF0 gPr Fq M. [~ N

C19H2379Br NAC2 N [Br requijres 418. 183 D7p dBr Hqund MeQuifas¥Sy). 1 N
C19H2379Br NAO2

N
\
N—N
H
167 D70 £ \“/N\ Found 459 (MH).
N CaoFlzBIFN¢O
Br requires 458
@
/N—-N
Me
168 D45 b | Found 470 (MHD).
F Ca3HisFaNsOS
F N requires 469
g Iy
\=N N\/K
169 D45 & & Found 467 (MH").
F CoiH F3NO
requires 466
N
N\/K
@
N—N
Me
v N Found 514 (MNa®)

176 D70 z
U CaoHio"BrFN;028
Br requires 491.
7

OH ] v
177 D70 5 ‘Y/N Found 445 (MH").
NJ " | CioHig BIFNGO
Br requires 444.
@D
ll‘\_ll-~N
178 D70 *Y/N Found 434 (MNza").
NJ CisHysBiNsO
P Br requires 411.
™
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N requires 418.

requires
446. Br

requires
Br

466.

434.

Br

184 D70 Found 467 (M{). |
O 185 D70 OR Found 447 (NH+).
WONB04B8s D70 OMe Found 43-5 (MW .

N |

C23H2379Br M2 Br
N C20H2374Br NAC3 Nal

requires

r. N C19H2379BPR4@3B0&QR4N Br

187 D70 Me Found 419 N C19H2379Br dO2
-76 WD 02/ 090355 PCT/ GB02/ 02042

\

| ~

"N

C22H2379Br-N4CR—NNa—F-egthi-fes—454—&EEt—Bir 8 D70 Fopnd 47 p - CVLEL
CZOH19795ir FNE@® N PdQuirgs 475. Br N Me \Aqﬁo P70 F -JE?‘MQ 5W'M44)
N C20H1979Br FN5OS N requirleg®%8. Br S }-= . 101 Ordlrddi0462 (
Y N C19HL779Br FN5OG5 N redulireg 461. Br ' requires 404.
180 D70 YN Found 458 (MH").
Nao l C20H2079B1‘N503
Br requires 457.
SN
=N
] Me '
181 D70 MeN A0 YN Found 559 (MH").
v | CasH,™BiNGO:S
s LB requires 558.
=N
Me
182 D70 oPr ' Found4919(MH').
YN CioHn3" BiN4O,
N J requires 418.
Br
183 D70 o'pr Found 49 19 (MH").
YN CioHp3"BiN,O;
N J requires 418.
Br
184 D70 Found 467 (MH").
. YN C23H2379B1‘N402
N\l requires 466.
o Br
185 D70 OF Found 147 (MH.
YN CaoHlps "BiN;O3
NJ requires 446.
Br
COMe . V
186 | D70 (PMe | Found 435 (MH).
@f *YNJL CisHzs”BiN4O;
requires 434.
OFt N 1
187 D70 e Found 419 (MH").
@( \)‘v\”\ CioHy3" BiN4O;
requires 418
OFt Neer 1

-76 -

requires 418 Okt
188 D70 Found 455 NM \

N
LY
MVF) .



S 192 D70 Found 444 (ME'). Y:; N CL9H1879BrNsOCS N al 443. Br =N 193 D70

Found 458 \ ' C20H2 79BrN5OS NN requires 457. Br N Me 201 D70/ F N

Found 462wW0NRD9I355 \ N C20HL7' 9Br FN5OS Br requires 461. BCT/GBI2/0M42202 D70

Ove N Found 488 (MR). N., C21H2279BrNs(2S Br requires 487. S N M -77 W

02/ 090355 PCT/ GB02/ 02042 209 D70 N Found 505 (M3) M\ NS ~\,~

C21H2279 - O TE 21p D70 7 NFoung 4b5 5k N\ |

C19H1979RBr N6 HZ S Br ires 458. 211 R70 N Folind EB%W S KO

Ve Ove N C21H2279Br N5Q2S LEqUi T es 4%3% 2 D70| Rezthe 2461 |NH)
equires #6601 requires 454.

OEt

~N -) | Q20H1879Br FNACS $ / ;
)

189 D70 Found 476 (MH)).
\l//N C20H1979B1'FN503
F N§J\ requires 475.
87N Br
—N
) Me
190 D70 F { Found 476 (MH).
YN CaoH 1o BrFNsOS
N J\ requires 475.
A Br .

191 D70 Found 462 (MH").
YN C1oH;7°BrFN;s0S
F \J\ ires 461
Na requires 461.
S N Br

A=y
192 D70 Found 444 (MH).
% YN C19H1379B1‘N508
N J requires 443.
SN\ Br
\=
193 D70 | Found 458 QMH").
(ga/ ‘Y/N CaoHao BiNsOS
N§/\’L ' requires 457.
N Br

201 D70 £ YN ‘Found 462 (MH").
N J\ CaoHi7BrFNsOS
Br .
ST

requires 461.
\=y
202 D70 QMe \r/N Found 488 (MH).
NJB Cy1H2BiNsO,S
T

requires 487.
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F 213 D70 N Found 460(MNa). C21H2079BrNsO N~ | Br requires 437. 214 D/0 R
~N Found 461 (WMWH ). 'N ~\ | Cl19H1879Br FN6Q2 ~--Me Br requires 460. O -N
215 D70 PsOrd/ogo3ss (MHO) . NN\ C21H2179Br N40O2 S/ , Br requWiGeeg/ozia2. Owve
C~ - 219 D70t "N Found 492 NH4). S Meo | C20H1979BrFNsO2S \ F N Br
requires 491 220 D70 R /N Found 461 (M—l ). N ;' C19H S79Br FN602 / IVE Br
requires O N—221+ 70— N—Foumd 44:5 3—(qh NN T EHIL$ 5 S Br
requi res 4422092, D797f{1 wnd 465 (M ). v?ﬂrr? | 023@%23‘&
requires [461. CN 223 D70 /m sidnd 473 ([MH~Ny ~/'\ 25 S/
, Br requires 472. |- 78 89/ 090355PCT/lGR02/ 02045 | Feaieyel4 N Fouhd 449
(M\a). ~N N \210 C19H1D70Br N6O NL B requi resTA 2'fom@4$9e@N:INN~ "
Found 516 ( MH+). /@ 1 CioH1s°BNOS
H,N requires 458.
211 D70 N Found 488 (MH").
A Ote U\ O BN S
' Me™ s < "Br | requires 487.
212 D70 YN | Found 461 (MH")
/ \ N\LJ\ Con1379BIFN4OS
S Br | requires 460.
F
213 D70 N .| Found 460(MNa").
\I/ ( C21H2079BIN50
= Na
v Br | requires 437.
214 D70 \r/N Found 461 (MH").
- \ J CioHis Br FNO,
F N />--Me ’ Br | requires 460.
O~N
215 D70 \(//N Found 473 (MH").
J \ N J C21Hz "Br N,O,
S Br | requires 472.
OMe
219 D70 N Found 492 (MH").
/2 \l/\l C20H1979B1'FN5023
MeO 5 Nx Br .
F : requires 491.
220 D70 | F \(/N , Found 461 (MH)).
N N J CioHis" BrFNeO2
ZN__Me Br | requires 460.
/
O~N
221 D70 YN Found 443 (MH").
/\ | CoHis”BN,OS
N
S Br | requires 442.
222, D70 YN Found 462 (MH").
O NJ Ca3Hz®BrN;O
O Br | requires 461.
CN
223 D70 YN Found 473 (MH).
l Cz 1H2179B1'N4OZS
/ \ OMe Naw .
S Br | requires 472.
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C23H2779Br FN7O F requires 515. 233 D70 Et-{ Found 490 (MH). s :)I
C21H2179Br FN5OS F requires 489. 247 D95 N Found 448 (WMH). Ms cl
C20H1935PNBOB35Ei requires 447. 248 DO3 Found 407 (M S) PCT/GI202RMN603
requires Ol e 406. O M 250 D70 \ | Found 440 (MH). 6r C21 H22 79Br N50
requires 439. 251 D95 Meg 4 t Found 461 W NMSP S ) I" " C21H2235C1FN6CS F

N~ ( cl requi 4% L)9b|—unZFI6( )NI U‘
requires |393 25&%2(5?)'1 Ig @ou 4 ) S @l CZ. ) m
requi res |445. 254 P95 Found 393M i a pCl %ueéd()eq“' res 392.
-79 WD 02/ 090355 PCT/ GB02/{02042 2 5 D70 Kound 429 (M+
C16H15718r 35C12N40O|C1 requj res 428. 1
232 D70 “p 4 0T
MeN—\ M= Z Found 516 .
"Q:Q\ NJ\Er Cy3Hy7BrFN;0
F requires 515.
233 D70 < 4 (
M Found 490 (MH).
4
EI%SKQ NJ\er ‘ C21H2179BI'FN5OS
F requires 489.
247 D95 ' "
N . z .
ol 1 ~ I Found_i48 (MHD.
S Nl CyoH;9”"CLN5OS
’ c requires 447.
248 D93 Found 407 (MH").
Y" ) C51H2oNgO;3 requires
°/\N S ° 406.
N (¢]
\<Me
250 D70
\@k Found 440 (MH").
N " C21H2279B1'N50
|
B requires 439.
251 D95 W Found ;161 (MHD.
w s Y\Nl - | Co1H» CIFNGOS
r AN Na requires 460.
252 D95
\(\“j\ Found 416 (MNa").
A "o | CoHzPCINSO
S ‘requires 393.
253 D95 oy . g 5
e /\“j\ Found 468 (MNa").
E‘{i@ e | G CIFNSOS
F requires 445.
254 D95
O Yj\ Found 393 (MHD).
) Moo | CpHor"CINGO
requires 392.
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Br 256 D95 Found 520 (MFT'). Me- p C24H2735C12N5028 ci requires 519. 257
D95 e ~" Found 427 (MM \ N ~Me N ' cl 'C21H2335CI N6Q2 requires 426. 258
D70 | e "WBamoab3é§1(M—I) "i e~ C21H2371Br N602 " l\/e requricrrmoammnExanpl e
105: 1- [ '\ CLII_)I'] 2 1_0 cadht az@% 5 yl\ |JIIUII_yFI T 2 /n""_'nl n|_4, 5-
b] ] pyridjn ?élam no ‘9 |p ridin-1-yl hanoner ‘FWLS d jof D41
(0.51g) fnd 2- met hyl sul fa yI 0[4 51b ine (GisEg)B 123\745) clombi ned
and heated under ﬁirgon at QOCf @8 hours NE\\?tureeqmiss'&iil um

chr omat ogr aphed (%% nmet hapol , di®thyl ether antgr o give the titlle
conmpound; (0.26g) |Mass Spectrum (APT: Found 419 (WVH ). C22H22N603 r equi res
418. Exanpl e 106:

1-[ 2- ( 3- ettt 224 oxadtazot—5—y)r—phe ..y., R+ rethy—316

oxazol o[, 5-%3Ppyr | di R22- vl - ani o) - met hy! ] p j di n- 12‘7? 20 e The
title coppound (0]015g) wes—fdepared.from t E'Y rrpou §26127 TIdBNE QS 1 5¢)
according to the|nethod [of Exagpl e 105. [Mass" ct r ureg@ipsTS10; Found 433
(MH . C2BH24N603 rfequires| 432. 15 Exanpl e? 107:
6-[((S)-L={1-[4-(4-Fiuoro-phenyl)-1-methyl - 1H pyrazol-3-yl]-

net hanoy]| } - @5geri ¢i nD25 y| met - met hiyl - ami no] - ni cot | noni trile . - . The
title conmpound (0/078g) was p P’ fro th'Q/ npou 1Eomid4]8(1MIU)459) and
2- chl orfo- 5- cyanopyri di ng| (0. 189@)« at!ecor:fin I ng he 1?1Q§P5@1[NG@;6 MVHS S
Spectrunp (APT"): Found 433 (MHO. C24H25FN6O requi reblr Ges 4 Exangl e

108: 1- (({9)-2-{[(6)7-Di fl uoro-qui noxal in-2 yl)-nmethyl i no] - net hyl } -

pi peridijn-1268) - 11[ 4pgd- f|l uor o- phenyl ) - 11 rret hyl - 1H p/razoI -3 yI'] - metlhanone
The titlje conpound (0.031g epar ed (C 15Q)
and 2- chloro-6, 7{di fl uor oqumg (ﬁi/\gccor :I?1 t 8 Hod of
D26 25 Mass Spectfum (APT : Foun ME +) C26H25 F\]g{? L(] Fes 494,

-80 WD 02/ 090355 I]BCT/ GB02/ 02042 Exarrpl ef171: requures

1-{2- [ ( (STt {z#(#Ffuoro-phenyt)=1= netnyl-lh-pyloum 3yt)=

met hanoyl% pi peridin rretg?_/l) am no] B rimdin ?/ }-ethanone A mxture
of 1-{(S) mmlsleﬁoMZﬁi-Mﬁh [A,Zﬂlyxmm ¥'Yi9mh¢}lb’!]-1p (De2-(enagolp[48-} - 1- [ 4- (4-

f 1 uor o- phidiyshidid-2rdaimyiorhdthyply-pipreoidis1 i) methiahewone (0. 5g) and

1- et hoxy vinadohipolRdésbi1 (9.51g) and 2-methylsulfanyl-oxazolo[4,5-b]pyridine (0.25g) were
combined and heated under argon at 90°C for 18 hours The mixture was column
chromatographed (5% methanol, diethyl ether eluant) to give the title compound (0.26g)
Mass Spectrum (API"): Found 419 (MH"). C,,H,,N40; requires 418.

5

10

15

20

25

Example 106: 1-[2-(3-Methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-1-{(R)-2-[(methyl-
oxazolo[4,5-b]pyridin-2-yl-amino)-methyl]piperidin-1-yl}-methanone

The title compound (0.015g) was prepared from the compound of D43 (0.15g) according to
the method of Example 105.
Mass Spectrum (API'): Found 433 (MH"). Cp3H24N;O; requires 432.

Example 107: 6-[((S)-1-{1-[4-(4-Fluoro-phenyl)-1-methyl-1H-pyrazol-3-yl}-
methanoyl}-piperidin-2-ylmethyl)-methyl-amino]-nicotinonitrile . -
The title compound (0.078g) was prepared from the compound of D60 (0.45g) and 2-
chloro-5-cyanopyridine (0.189g) according to the method of D26
Mass Spectrum (API'): Found 433 (MH"). C24HasFNGO requires 432.

Example 108: 1-((S)-2-{[(6,7-Difluoro-quinoxalin-2-yl)-methyl-amino}-methyl}-
piperidin-1-yl)-1-{4-(4-fluoro-phenyl)-1-methyl-1 H-pyrazol-3-yl}-methanone
The title compound (0.031g) was prepared from the compound of D60 (0.15g) and 2-
chloro-6,7-difluoroquinoxaline (0.091g) according to the method of D26

Mass Spectrum (API"): Found 495 (MH"). CasH,sFsNsO requires 494.
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5 (0.42m) tetrakis(triphenyl phosphine)pall adiuni0} (0.06g) was boiled in
di oxane (8ml) for 16h. 2N Hydrochloric acid was added, the m xtrue stirred
for 90 mwo oeapsss was added and the m xture extracted (XPLTWERR/O2G4DY]
acetate. The conbined ethyl acetate extracts were dried, solvent renoved
at reduced pressure and the residue colum chronmat ographed (silica gel,

t hyl t t at t titl d

(0. 30) "o Fxpmmte {70 ToLP A GudlcoaitoPitbony Rt methoied By oessl- Tl
023H25FN60znetqufl}eslmsldln%yanﬁhaﬂ)mnﬂ-pyrlmldm-S-yl}-ethanone

1- [ 4- (4- FI vomixtplearfyl HY(S)24f€st Brpknd-pyriayidazd iy lagrind)imdth{l{-Blpeddibl 15y1§ J=[4-(4-
rlwglrzo?{ g; itlodo- Pl 1Y 10knBth g YA BYR001 3- YR bihdroRd (25d) dhat1 LiekvifRidialgmg 15
I e (a5h 7 4@@ oA 05 i bl g o

yl et hyl ) - é{‘n qicrreisl wasiaddeds shegnixtipe stagd fanl0 mhin yutter ecks addedentianol
20nml) and tleodixiure boirasteddx 3 dwitl{ &thyilgcetattd Gthe cdinbined athil @otavwsstradts veed

ove { ni ght, dvied %blm&e@dd@ﬁatm% rbgshféwld%blau@%lﬁrﬁﬁ cROMaterabiéd (ARG ON
m xture wa ni

conbi n?& ?ﬁé@&%@%}{?}‘ ve ragértr%\e}é%glg?threég@@ B‘r’rfég@%g astaoyeglﬁ Woi ve
the ti FHHound as a col ourI ess foam Mass ‘Spect rum (API'): Found 439
(MR) . C23HMesrSpectmar(AROsFagd 437 EDI @sHZEBN,O; requires 436.
2-[((S)-1-{1-[4-(4-Fluoro-phenyl)-1-nmethyl -l H pyrazol -3 yl]-

et hanoy| } xgj}e.mi,ié £1291 924 TR 15 phictf) A%he YL B SrAZa 2Rt R A H5E 25
o

1-{(S

yE |( m) di n- 2YOY Q‘w in-2sy lﬂE’Fﬁ‘?}]r‘ﬂe‘]hy&}glpin‘{hﬂ'l(‘wﬂ%‘wﬂﬁhenyI ) -

1- net hy? - 1REBylEEH sy iEvare iphebe e tetd H-pmazal-Aetyethamoybi-pigendime- (| Ol )
cont ai ni ngylnodigdearfinp§-yairhidén-§-§1}1&Hnona 0. h@aﬁﬁoﬂlﬁsolvé@ﬁﬂ Hétha1 2611) addne

reacti on gwdlwﬂ%oymdﬂdé (8148 Fadiell "The WAk R wil i€ BYrhifhE SAIPUAL daBidnd NC
w th et er e Rl B3 &9%%2 425 e e bt Ve ldndie b 30
reduced pr HeLEgamIC exfacts samby d eSin G@Hﬁ@mtdgnaﬁd@are(dypqdum@ssgeﬁo et hyl
acet at 20 pegivathe titlecompoundas a abetlassefoatnuant ), t he appropriate fractions

conbi ned aNﬁs§9;bd¢ﬁ-mh(AWI)mﬁﬂda39 e;g}gr, B EqliRs g3y e the title
conmpound (0.019g). Mass Spectrum :3 Found Afs% (MH). C22H22FN70
requires 419.

3-(1-{(9)- F Fe?‘%m{ﬁg}ﬁi Ui ﬁ‘o?h‘l"mPb“@f‘kh%}lylnﬁiwrf}mbﬁﬂélr| di n- 1-

yl } - met hanBgthaneyL rpiperjdin thydeamfne - pynpdding-eéarbesitrilept i on 71 (0.1 Og)
was diz%ol i/-e{ds)+2q[(d+Bmmmﬁyﬁnndmm3danm5y-nie)hy1]qﬁpérmnnnJw} Hﬁu-ﬂﬁo@%‘ﬁail nd

di i sopr opy|-gidmgi az(o@-3;l}@] -tntthindR¢0.55 )rlﬁﬁﬂmt:@l Ip oﬁcﬁnon (IMin
el B R e bt e
sat ur at ed Wﬁﬁe e’§ &Ktﬁs?g'éhf Midba il M’W@?ﬁ@ Witk ethyhaseiate. aFheretlail eeatptor essur e
and the r ephageiwagwhibed vmhhzvabemndbnaqahledd (epS04p fi gededamd MVemmﬁto&é@at + 10%
met hargy : eltehud kit e ThOrefidu&whdltinh kBronf! e&l (s1Ra

-81 WO
02/ 090355 %&9 %QA%Q tﬁéﬁ%&tﬁ? Gfuhhd rﬁle( %ré iate t?aléﬁ ns%cAéQn ed’and solvent

C23H23F2N5
1-{(9S)- 2- [ F‘i1 eEﬂ“FFtQ%‘feéh’?H P (0818801 i din-1-yl}-1-5-
Mass Spectrum (API"): Found 420 (MH)). szszFN7O requires 419.

35 Example 174: 3-(1-{(S)-Z-[(6,7-Diﬂuoro-quinoxalin-Z-ylamiho‘)-methyl]-piperidin-l-
yl}-methanoyl)-N--methyl-benzamide
The compound of description 71 (0.10g) was dissolved in dimethylformamide (5ml)
containing HATU (0.095g) and diisopropylethylamine (0.131ul) and stirred for 30 in.
Methylamine (1M in tetrahydrofuran, 0.125ml) was added and stirring continued for 16.

40  The reaction mixture was diluted with diethyl ether, washed with water (x3), saturated brine
and dried (MgSO4). Solvent was removed at reduced pressure and the residue column

chromatographed (silica gel; ethyl acetate — 10% methanol:ethyl acetate to give the title
compound (0.018g).
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(4-fluoro-phenyl)-2-nethyl-thiazol -4-yl]-nmethanone 5 A m xture of the

am ne of D70 (0.070g), 5-(4-fluoro-phenyl)-2-nethyl-thiazole-4 carboxylic
acid (0. owbgp/09msg 3- di met hyl am nopr opyl ) - 3- et hyl car bodi i mpda/dBodioamhl ori de
(EDC) (0.042g) and 1-hydroxybenzotriazole hydrate (0.037g) in

di met hyl formam de (2nl) was stirred at ambient tenperature for 18h,
evapor at ed | n C d. between_ ethyl acetate and
wat er. The orgaﬁ)l M@&%@“ﬁ4m%?ﬁﬂﬁ%‘¥%é§3ﬂd the 10 residue
chromat ographed on silica gel eluting with a 30%- 100% ethyl acetate |n
pent ane  grizcineple 194 1af(8p2-4(5-Beombplyeinfidind2i¢lan{ife)08 llag%fraoﬂﬂiﬁh? ;Q;_Q |;J>,

Mass. Spect #ﬂnu@ﬁ; ﬁﬁéﬁﬂﬁﬁ’fxﬂéihyll-ﬁ?x%)-t! -YiEhéthahdd 476 C20HLG7 98T FNGCS

G0 €8, & RpyIAIRUR 455 otDIp (00709, 4 s et
1-{(S 5-Br ono f ot Tgiwl-thiazole-4r 2- 15
(3{ ﬁre% hyl( [c3boX Yﬂ}%&%ﬂn D038, 3 (§1d}m W(Laﬁgz}h:dcarh@dlmdj :

(0.053g) WEEDCH(1.842g» end I-bmdmhﬁaeamtnezodﬁ hyidFAe ((H)ﬂgﬁ)gl)dlmﬁﬂhylformamMe (2ml)

2f ( :I;x met lhylwz{s &tlﬁedth@?ﬁﬁ’drﬁle% )fOIbfgﬁZQJaﬁoraéﬁ'ngv&on QRS r g;?%d}g) {\1/1% ({jﬁt hod
(0] a e 3 I‘ n

C10H1070Br vase arcgls%l aﬁﬁf TSJM?E N3Gy

yl ani nia OQS 1|c gg lgmngtha30°o 100% ethyl acetatempentane
(4-chl or o- ﬁrﬁém pa@fom@thwmemm b«amg) gs-arhtiteasobid.eMBbeSactrive (Eleopespray

(0.078g) WAE/MS),ARTEFdundav6 MIBY OgHRP BanQ, AR iif@)473nd 5- (4- chl or o-
phenyl ) - 2- et hyl -t hi azol e- 4- car boxylic aC|d (0. 769) accordlng to the

nmet hod of ectru ctro ray APl +: Found 492

( MHH) | czo%‘ %%M&fé 'BY‘E‘D lylaﬁiség’%ﬁ'éhl'bpyrrohdlﬂ-l-yl}-l -[2-

1-{ () 13- [ Gsmsthyidl Bﬂqxaﬁmzﬂ-wymhwyl]mthqueﬂmem.cqmmomwomag)[vﬁas( 4-

f 1 uor o- phenbﬂamedﬁnmﬂlyhnﬂﬂmdm(}(a{)yﬂg}aﬁétzk(aﬁmﬂyl [Taet]dsxawa@ol mlc

(0. 135g) waadqb)m ﬁQnéﬂférﬁlétH&@f‘E{bﬁl Wﬁ@  hod
(6] rre (6]

S Wﬁ

phenyl ) - 2- |c a és@ %29 accor

of Exanpl efﬁ@;gi %ﬁss pe@f&m%%){e 475 (MH) . 021H20798rFN408
requires 474. Exanp

198:1-2¢9) Ezanpp&Eﬁohﬂ(&);Zr [SeBromte-plyimidin)2-piatdiye)}m ety Py eolidin-1 353135 4- (4-
f1 uor o- phe(w&l)loﬂo-ﬁmde}iﬂdﬂﬁﬂftﬁﬁ&bl'tﬁ Jnletﬂﬁidi@none 35 The title conmpound
Sy AR R A b,
nmet hod of ”‘%?Xﬁ&r J‘Sﬁf’éﬁ?"ry K(i F?éb)ﬁ‘ffﬁrdi%o B8r FNSO
requires 45% WU%P@BIF(MSBMHJFWM% Conw Br >CIN5OS

yl am n2f - neqnyés]él-%Drphol in-4-yl)-1-[4-(4 40

fl uor o- phenyl ) - 1- net hyI - H-pyrazol 3-yl]-nmet hanone The title conpound

0. 393 0.
1£I uor og%emﬁ?zlﬂ ealb? I{(%%F B %%8 %?%PWBWWPE{% (’U‘?Hé'é‘)'l “WedalSdtng to
the. ot hodtgro-hebiZametiyl azoldndl-methanonel ) . Found 475 (M) .

C20H2079Br Hxgttle qospoind ). U354) wasebteifed R0 I3mhinP D EBIRT 1) adP5-(ERaopl e 203:

3, 5- D30 uosten)-Rah&hyldhiadolt 3= daﬂbéxw@a&@tlﬁmg lcc%rcfﬁi’%ﬂ%%é Rin8d 8F EdimYdié -

(0. 050g) vie "MRCAPRae Ko R ATINRY ERRERINOS sgfehra S a0

Example 198: 1- {(S)-Z-[(S—Brom0-pyndm-Z-ylamlno)-methyl]-pyrrohdm-l-yl} 1-[4-(4-
fluoro-phenyl)-1-methyl-1H-pyrazol-3-yl]-methanone

35  The title compound (0.10g) was obtained from the amine of D74 (0.1 1g) and 4-(4-fluoro-
phenyl)-1-methyl-1H-pyrazole-3-carboxylic acid (0.12g) according to the method of
Example 32. Mass Spectrum API": Found 458 (MH"). Ca1Ha;"BrFNsO requires 457.

Example 200: 1-{3-[(5-Bromo-pyrimidin-2-ylamino)-methyl}-morpholin-4-y1}-1-[4-(4-
40  fluoro-phenyl)-1-methyl-1H-pyrazol-3-yl]-methanone

The title compound (0.393g) was obtained from the compound of D80 (0.3g) and 4-(4-

fluorophenyl)-1-methyl-1H-pyrazole-3-carboxylic acid (0.242g) according to the method of

Example 32. Mass Spectrum (API"): Found 475 (MH"). CoHao"*BrFNsO, requires 474.
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5 fluorophenyl)-2-methyl -t hiazol e-4-carboxylic acid (0.069g) according to
the nmethod of Exanple 32. Mass Spectrum (El ectrospray LC MS): Found 471.
C24H21F3N092/08385 res  470. Exanpl e 208: PCT/GB02/02042
3,5-Difluoro-4-[((S)-1-{1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]- 10
met hanoyl } - pyrrolidi n-2-yl nmethyl)-am no]-benzonitrile The title conpound
(0.09g) was obtained fromthe conpound of D84 and 5-(4-fluoro-

phenyl ) - 2- et hyl -t hi azol e- 4-carboxylic acid (0.095g) according to the

met hod of Hample2033,5-RilvorspbH((S)ur{1 B-@luorsphay ) IhvB)yl-thiazoldl-@h7 ( MH) .

C23H19F3NAQpe ).

1-{(9S-2-] EW g?r Zﬁ&?gmﬁ Fﬁélzﬁ FT“ pyrrol idin-1-yl}-1-]5-

(4-f1 uoro- +0903) \aascﬂ 0 ormrﬂxewamnm afif282 (0t078g)emdpe@nd

uor o Sﬁ’i‘&]‘@m&m’jﬁmﬁﬂé‘%‘?@”ﬁﬁ‘?g lﬁf“m? SRRt e dtiodet o ¢
uor - 2- i az - |

the met Eod%%g% %%%é@g t@ﬁ%‘éﬁéﬁ%’l? |FQEE1$67(slp %pyHu)&Ne@Sreﬂlwgd 426

(MH). C22M4Z0FN50S requires 425. Exanple 217:

1-((S)-2-{[(5-Bromo-pyrimdin-2 yl)-methyl-am no]-nethyl}-pyrrolidin-

1-yl)-1-[5-4-fl - The titl
coryrpzaund[ . gw‘%@o Sbv Difudrort )l S Sbrephinit T i B latls. (4 |
fluoro Bheﬁ‘}@t agoyRepYryplidin-Zryethyl)-aminad-benzanitide d (0.285g) according to
t he net hod "I&ietltlEx«anpd)mld:{Q 09iypeas dBpebaddrfrom ﬂEIoeﬁﬁ)bm&mfa)SMdl‘ﬁE%ﬂmnd 490
(MM C21H2 1\%: yl-EH5Rold- @%axﬂ&?yhc%@id @ &n fa th ethod of Example
§) CC I
0-

1-((5): 21k 'e(?‘?%“’ip%?%fr‘é“& {:}3 ?Iﬁéﬁéﬁa@mr@?he title

1-yl)-1- [4
conpound ( 29) was obt ai ned fromthe corrpound of D91  (0.275g) and 4-(4-
fl uoro-l@henyl ) - 1- met hyI - H-pyrazol e-3-carboxylic acid (0.260g) according to

the net hod Rxhmpl EpAThIAR2(Thif o) H8RRYIY- plroliin.1-FHUYIE. 473

(MHO) . CZlkijﬁ %EB l{h{aﬁg‘j; e Ie 225:
L2 e e

(0. 049) mﬁu@nﬁﬂamé ?-fm@hy tth@zcd@rﬁv@mmmac 9.068g)1:B8ep}ling tol tis-nfetharhdfor o- 40

pheny| 20 2- Bramyle 32 hMeass SpectruaniBliicpipray RCIME)f Bohide@h (MEMICHHSIFN;O8T

procedure tRuirbadns. described in Exanple 32. Mass Spectrum (El ectrospray

LC/ MB): Found 456 (|vH ). C22H2235CIN502S requires 455. -83 WD 02/ 090355

PCT/ GB02/ 02042 Exa e 226: 1-{(S 55 Chl oro- pyri m din-2

yl ani no) - f\l}lp}e 2&9 ﬁﬁ{ﬁ)@-{{(ﬁquo-pypgn in-2-yl)-methyl-amino]-methyl}-pyrrolidin-

(4- f | uor o- bty®al[S-Uzflmmtolphenyhi2amethyl-thiddol-detipartiamond he titl e product

(0.09529 Wake o @iniRAind @mg)tmo@falﬁeaﬂ%inﬁi%o& e&ﬁllﬂbﬁ;dzﬁs &%nd 5-(4-

f | uor ophensthgrodnaRy] knénwl%%&e- bR A 0385 8) dblsrlifg 1Sthe 1R 4 e
EX e92. Mass Spectrum (Electrospray LC/MS): Found 490 (MI-D Co1H1BrFN;0S
requires 489.

30  Example 218: 1-((S)-2-{[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-pyrrolidin-
1-yl)-1-[4-(4-fluoro-phenyl)-1-methyl-1 H-pyrazol-3-yl]-methanone
The title compound (0.02g) was obtained from the compound of D91 (0.275g) and 4-(4-
fluoro-phenyl)-1-methyl-1H-pyrazole-3-carboxylic acid (0.260g) acéording to-the method of
Example 32. Mass Spectrum (Electrospray LC/MS): Found 473 (MH"). CyiHaz," BrFN,O
35 requires 472.

Example 225: 1-{2-[((S)-1-{1-[5-(4-Chloro-phenyl)-2-methyl-thiazol-4-yl}-methanoyl}-

pyrrolidin-2-ylmethyl)-amino]-pyrimidin-5-yI}-ethanone

The title product (0.04g) was obtained from the compound of D93 (0.133g) and 5-(4-chloro-
40  phenyl)-2-methyl-thiazole-4-carboxylic acid (0.076g) using a similar procedure to that

described in Example 32. Mass Spectrum (Electrospray LC/MS): Found 456 (MH.

CH, CINSO,S requires 455.
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5 32. Mass Spectrum (El ectrospray LG/ MS): Found 432 (Mi'). C20H1935C1FNSCS
requires 431. Exanple 227:

1-{(S) - 2-WO32@936% 0- pyri m di n- 2-yl am no) - met hyl | - pyrr ol i diPeTIGBR2@2[ 2-
(3-nethyl- [1,2,4] oxadiazol-5-yl)-phenyl]-methanone 10 The title conpound
(0.052g) was obtained fromthe am ne of D95 (0.064g) and 2-(3-

met hyl - [ 1, ExdhplezicaaoysE2 yds)emﬂé’-g FinAdihD- &lglé/ﬁﬁl\é% t%gﬂﬁfg"‘gfgg x% &yﬁ};]f :(gret hod

f Ex | L

ngHnggCih%gltb%ﬁgl 8*‘%@’”‘1 %;W phéing

1-[5- (4- FI t £t 10 mﬂlemnelofil%%f) 0L RARSHy | -

pyrim di n Hugrop HYB)Z-thirﬂ]lazlﬂiﬁ#-oarbdehCﬁcwll(QOM)hmmgmm fiethodef Exampdeind of

Exanpl e5 19482 Maségpectramd(Eletrbsprior 0avs dEoumdsi3adngd)| C POIFREDQFq
(0.096g), ugiramethyl tin (0. 31?26 ) a)ﬂd di chl or obi s(%"?’.‘ﬁhenﬁ%hosg Fhe)

pal l adium (0) (0.035g) and the resulting m xture heated at 100C under
argon for 18h. The reaction 20 was then evaporated, diluted with

di chl or omefxample 227 { (D R-KFChlpro-pyrimidin-2-ylambreg-méthyil]- -pyetodidlin-thyl}eld[2and
evapor at ed (3-gietigid1,2g] apdjazol-5-yheplieagl] tthaionei | i ca gel, eluting with

met hanef - direbiias SSPREJHARN €0.0520) Was Sbtaftel BHHAH. tdftﬂ é?scgg) as a
yellow a HB’ ﬁolxa L _ﬁ) D 6 e e 1{—|22FNSOS
Sy e L i e e "‘i‘gﬁéﬁ F

pyrrolidi n398yhnethyl) am no] ni cotlnonltrlle A mxture of the amine of
D97 (0.134g), 5-(4-fluoro-phenyl)-2-methyl-thiazole-4- carboxylic aci d

0.172 r n [ 37,9
éll chl o?§o matﬁ%aﬁg 'gs ;fg] ﬂ‘lu]orh%% gﬁ '? Sn%ﬁl- L’%ﬁ’i]glégé 'g lﬁé sPethyliays. The
reaction wBXrgd f’ﬂe lPryéf iingd I)’é}o%ﬁ P&m bi car bonat e sol uti on,
dried and &0 #scommennd ofFiasimie L @6g) iofdimetbylfasiatids was asidbdhtbmgel el uting
with et hyl cldedea0996g)examethyl tidi (0. 2% nﬂélﬁﬁd)dldlﬂdrdbll@m hér alraanﬁa%g)
Mass Spect (wmﬁﬁfgﬁﬁd@é%sﬁ}ﬁn %Weh 6]02’% un(i 1}1 ? q}lﬁf pgaui res

421( 63%%5190?? gn% roclhfﬂr e ﬁﬂ‘eare t‘he trate Was _tg_ ts)

yl ani no) - n‘éftﬂfﬁg; driegh Wp@mﬁm %mmm@ﬁélﬂmdw qn siliqargeli gluting @ith95g) was
obt ai ned fmmmdlmrmemmmﬂ aﬁBgI}:d tieditlelpeodienf@@e ds a ¢dllofO8 (0. 149)

usi ng a si #hbphou¥Bbh@Mass $ 1Ry d@li@?}lg\s/@z < 1
(El ectrospray@LC/MS) Foun 458 (M . CQ2H24FN5QOS2 reqwgées 684116

Ex e 23 4- 2 th |-th I S 2-
et m/)ém fé ﬁ%&?r{ k{@rﬁ{ﬁ-}ﬁ(# g )rz'mﬁlﬁﬁléﬁh@??ﬁlﬁylﬁﬂ}éé\%%oﬁﬁn%e -84
WO 02/ 09035351‘ )&@nuiﬂ}emtqtmbmtubrrpound (0.05g) was obtained from
the ani ne AfmiRniddf thdarhbg)of BOd é()@liug)os @-f&mr&@h&mlisy Whigglel4n di ne

(0.0769) R Spectrum
(El ectrosgg?kggf Hcgdlmd %%ﬁl | 801%443 5 The

fol | owi ng corrpré) aé H’F% rERGEEYe &1 ‘iaé(F MO 388 cr i bed

in washed with saturated aqueous sodium bicarbonate solution, dried and evaporated.
Chromatography of the residue on silica gel, eluting with ethyl acetate - hexane mixtures
afforded the title product (0.196g). Mass Spectrum (Electrospray LC/MS): Found 422
(MH"). CyH30FN;sOS requires 421.

35  Example 234: 1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl}-1-{(S)-2-[(6-methyl-2-
methylsulfanyl-pyrimidin-4-ylamino)-methyl]-pyrrolidin-1-yl}-methanone
The title product (0.095g) was obtained from the amine of D101 (0.15g) and the compound
of D98 (0.14g) using a similar method to that described in D69. Mass Spectrum
(Electrospray LC/MS): Found 458 (MH"). C2H,4FN;OS; requires 457.

40
Example 235: 1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-y1]-1-{(S)-2-[(2-
methylsulfanyl-pyrimidin-4-ylamino)-methyl]-pyrrolidin-1-yl}-methanone
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Exampl es 234 and 235. (Arl Ar20 Exanple Amin Y Are Ar' Mass spectrum e
(Electrospray LC M), API+ 236 D101 Bond Found 494 (M1I). Me- Yl CF,
C23H23FANS092/08865 Me- requires 493. F Me 237 D 101 Bond PearGBo2as04¢ M-l ') .
Me-- | Nye C22H24FN50S s \ |I1" requires 425. F Me 238 D101 Bond Found 466
(MT). M- | N1 C21H19F4N50S'S " requires 465. F CF, 10 Exanple 239:
1-(3-{[(5- -pyrimdin- | ) - et hyl - am.no] -.net hyl-) - mor_phol i n- 4-
yl)-1-[5-( ii‘? ¢ fam %‘%‘ﬁﬁfg@y‘ﬁ%ﬂ“ﬁ? I!_%‘lirff"aﬁ_’%n};he- ‘]’%lr@ﬁé&k&#ﬁe@wﬂe
conpound P@“D’%@‘&fim i8¢ ({Q76e} wying nemilenmethad tothaBkeGiked ilD6E) Masgd

5- (4- f 1 uor Sptntmyl (El@trosmenL.C/NB): F¥pohd444 @AHDO X H.FNMOS) rédhirks £p, accor di ng
to the nmethod of Exanple 32. Mass 15 Spectrum (El ectrospray LC MS): Found

506 ( . ire 05. EX e. 240: o
(3 ([ 15 Srerbdd ‘*@%}%ﬁ@%ﬁé%ﬁﬁ ing R SRl ot dites
yl)-1-]2-( X?ﬁﬁ&?ﬁ B) -t hi ophen-3-yl]-nethanone To the conpound of
D105 (0.095g) in dichloronethane (8ml) containing triethylamne 20
(0.06mM )- was added 2-(4-fluorophenyl hi ophene- 3- car bonyl chl oride
(0.084g). After 72h at anbient tenp r;:a;rgﬁm he reaction m xture was washed
with brine, dried and evaporated; t tife was chromat ographed on
silica gel, eluting with ethyl acetatekpentane mxtures to afford the
title product (0.093g). Mass Spect rﬁuﬁ‘ﬁ( E°5I ectrospray LG MS): Found 491 (M
) C21H2079Br FNAO2S requires 490. 25 Exanple
249: 1-[ 5- (|4 OF RRGQYT ) y2Z- et hyT s hi azol= 4=y zit={ (Symg= (5=
trifl uorone%%/l#-ﬁ%yri di n-‘2(-y ani no {-'zmet hyll ] - pyr)rhél i di nA Jgg;ﬁs PSRLTY
-85 WD 02/{090355 HCT/ GB()2/ 02042 Exanpl e ectrospray
249: 1- 15- (4—Fyor ﬁhﬂn‘,'\ 2 bmthyl - thiazol-4-yl1-1-{(S)IE/MS), APT'
r

-

e

trifluorornet - py] hi rﬁ%‘dy ani no) - met hy| J- pyrrol i di n; fm}rid}‘l%iﬂlﬂi'aobe To
t he conpoynd from|Exanplle 194 (@ i n di nmet fno°r°mam' Ga:H,FiiN}O8as added
s M Y requires 493.
F Me
237 D101 | Bond . Found 426 (MH").
- M| CoFlFNOS
s N requires 425.
F Me
238 D101 | Bond Found 466 (MH").

ol 1 M C HoF4N5OS
s NN requires 465.
F

CF,

10
Example 239: 1-(3-{[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-morpholin-4-
yl)-l—[5-(4-ﬂuoro-phenyl)-2-methyl-thiazol—4—yl]-methano_ne The title compound
(0.056g) was obtained from the compound of D105 (0.095g) and 5-(4-fluorophenyl)-2-
methyl-thiazole-4-carboxylic acid (0.10g) according to the method of Example 32. Mass
15 Spectrum (Electrospray LC/MS): Found 506 (MH"). Cz;Hy;BrFN;50,S requires 505.

Example 240: 1-(3-{[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-morpholin-4-
yl)-1-[2~(4-fluoro-phenyl)-thiophen-3-yl]-methanone : ' )
To the compound of D105 (0.095g) in dichloromethane (8nﬂj containing triethylamine
20 (0.06mly was added 2-(4-fluorophenyl)-thiophene-3-carbonyl chloride (0.084g). After 72h
at ambient temperature the reaction mixture was washed with brine, dried and evaporated;
the residue was chromatographed on silica gel, eluting with ethyl acetate-pentane mixtures
to afford the title product (0.093g). Mass Spectrum (Electrospray LC/MS): Found 491
(MH). Ca1Hz0”BrFN4O,S requires 490.
25
Example 249: 1-[S-(4-Fluoro-phenyl)-2-methyl-thiazol-4-y1]-1-{(S)-2-[(5-
triftuoromethyl-pyrimidin-2-ylamino)-methyl}-pyrrolidin-1-yl}-methanone
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potassiumtrifluoroacetate (0.23g), copper iodide (0.3g) and toluene (5m)
and the resulting 5 mxture heated at reflux under Dean Stark conditions
for 3h, bwbormowssd| uxing for a further 20h. The reactionPﬂ?iU(IBﬂﬂ/@mAaS

cool ed, poured into water/ether and filtered throu ki esel guhr. The
aqueous | dpample 349:IhiS-ErFlupea-phenyd)-Zmethydtigzeli4-yi {K@rz-[(ﬁnd t he conbi ned
et her ext rteiflnsromeathgkpyvimidinet-damint)imahplhpyerolidin-blyBemethhaomgueous was

ext ?étc{‘;‘cggﬁﬁgwﬁmq &;*ggf%g %ﬁ"&. ffg’g“(gﬁf lﬁ‘@‘%“ﬁﬁﬂfgﬁﬂ ) WS GBRITD! ned
5 rogce gfz pet'i ) o?n 5 c}cfmg the 61]16]&%_
o e buet Moy oo o e, b Ao e o

465. The &@hpoifhdseaqﬁonheimbl\éasbedmvd vmueedpn'éqaamct/aﬂmrr@dnﬁhd;recushxmgmu bed
above 15 kYesklgukiN'ie aqﬁeou%ﬂ%&r Esangt ﬁlt?étﬁvéé &xtAbled MG SetiReAid tHEtombined

(El ect r ospgay ‘) 0. %'ﬂg%ﬁ?a th
SREAE e vl e e
440 (N@w) on si @2&%2@?% Nybm@hmmb ighlorameflyape mixfureyito Wﬁfoﬁo@ﬁ@thww S).

cl I- " | (COBHY9T7 WS BPLAND (Electreqmy £6/MSE. Foudid2465HZMEH' Ve CHHpH,MEB IVE SA
1 F | C23HR&aRedE60S

The compounds in the table below were prepared using methods described above

(LA,

Ar

15

Example | X R Ar? Art Mass Spectrum
' (Electrospray
LC/MS), APT"
267 CH,| H Found 486 (MH").
. N
Mo N T Caulas™ CIFNAO
me’ - requires 485.
F
268 CH;| H Found 526 (MH").
N
Q’Vt g\ CyH™CIFN,O
¢ requires 525.
F
269 CH,| H : Found 540 (MH).
N
Q(\/\N)“: \Nr;l C23H3535C1FN70
c requires 539.
F
270 CH, | Me %/ Found 440 (MH).
N . 79
| \(/ I o CmH‘zz_ BrNsO
' e NJB’- requires 439.
271 CH, | Me Q{ ' Found 457 (MH).
N
I g 9N c1831979BPSClzN4o
Br requires 456.
272 |CHz| H | %&Q Found 489 (MH).
/ ~ Cy3Ha*>CIFN(OS
Me s { 23526 6
’ N\J\C' requires 488.

- 86 -



requi res 488. -86 WD 02/ 090355 PCT/ GB02/ 02042 273 CH2 Me Found 454 (1VI |
). (;la: C22H2479BrN5O N Me 6r -requires 453. 274 CH2 Me ~N Found: 454
(M'"). NNVO'02@2BFR479Br NSO B' requires 453. M 275 CH2 HPEGGRI2AZ@E2( VH) ) .
~ CQ1H2A35CHNS—Met S +—N-C-Freguires—445— |t s ynderstood that the
pr esent neéht | ¢iHol Ms dl | coffojnations jof particul ar |&ietndA45k@MOEHr ed
gr oups descrl bed herlei n ahove. tgf m natijon of\( exin-1 %@Bﬂﬁso

Ant agonj st ActiVity |[The orlexi n- 1" pt or Jant ag t actiy uﬁ:X @§3Lt he
conmpoungds 7o Fa ({0 Was —Ig~getermingd T accordant e

fol lowig aiber | ol Meethod. Exherimentdl e hod CHO- DEgURd: Asf (VIED.
expressfng the human orexiin-1 regeptor werle grofnjin cel IszHm s VEM
mediumw th Earll's slalts) jcont ai nhng 2 mviL-d ut mBne, (Dréhuﬁﬁs!m G418 15
Sul phat e ma and—t09%heat——racti-vated—fetal \‘cu f—serum-ftrom
G bco BRL. 2 e cm%e seeded at 20, 00Q cel |s/100 || WEPrad4R6dMIE)wel |
bl ack c| ear botfom slteril ¢ /& t e from Cdst ar % hagl Codbr @IR08at ed

Eii

with 10 g/ wel | Bf poljy- L- | - Sl GVA. The" d phajfuiss B! €

I nCubatW UVUI Ill gh‘t at 3!2 4 D :O/A A4 = —a Aﬂﬂﬁl Ct Q \I\Dl"ﬁ ﬂLQ )CkS
in water: DMSO (1:1). EC50 val ues (the 20 concentratlon requi red to produce
50% maxi mal response) were estimated using | Ix half log unit dilutions

( Bi onmek 2000 Beckrran) in Tyrode S buffer cont ai ni ng probenecid (10 nM

HEPES WI t UCOSS nivl KCl 2 MyCl2 and
2. 5mv| eC| Mto D atzf?e PIRPY g ﬁﬁ*%‘l"swm afl B?‘Eéﬁ?téod‘s 8&%"% BQLHM ocks in
DVBO ( 00‘1?6e e%@t%‘@ﬁ’ﬁl@@“ﬁ’%b“@‘&laﬁ@ée (the concentration of conpound needed
to inhibit 25 50% of the agoni st response) were determ ned agai nst 3.0 nM

human- or e Deferminiitiontof Grexin e Recéptor Aﬂtdgoﬁlisi Abiags in Tyrode's buffer _
cont ai ni ng 10% DVSO and probeneci d. the day of assay 50 | of cell nedium

cont ai ni ng prohenecid nd FI u,oBA Texas Fl uorescence
Laborator| es) wdSO%te ree%}&%qnﬁago% hictixyy effhe cerppanads of fgrmya (13 was 1 g

concenhfr adptemsines m@cgormcamﬂwhmllowgmmmmtgl methmgl. 96- wel | pl ates were 30
I ncubated for 60 mn at 37C in 5% C02. The | oadi ng solution containing dye
was t hen dlikehefvitrofe! | s were washed with 4x150 Al Tyrode's buffer
contai ning pro E‘?ﬁ?ﬂ(ﬂm ceﬂs expressing the human orexin-1 receptor were grown in cell
medium (MEM medium with Earl's salts) containing 2 mM L-Glutamine, 0.4 mg/mL G418
15 Sulphate from GIBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL.
The cells were seeded at 20,000 cells/100 ul/well into 96-well black clear bottom sterile
plates from Costar which had been pre-coated with 10 ug/well of poly-L-lysine from
SIGMA. The seeded plates were incubated overnight at 37C in 5% COs.
Agonists were prepared as 1 mM stocks in water:DMSO (1:1). EC50 values (the
20  concentration required to produce 50% maximal response) were estimated using 11x half
log unit dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10
mM HEPES with 145mM NaCl, 10mM glucose, 2.5 mM KCl, 1.5 mM CaCl,, 1.2 mM
MgCl, and 2.5mM probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in
DMSO (100%). Antagonist IC50 values (the concentration of compound needed to inhibit
25 50% of the agonist response) were determined against 3.0 nM humanorexin-A using 11x
half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid.
On the day of assay 50 ul of cell medium containing probenecid (Sigma) and
Fluo3AM (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to
give final concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were
30  incubated for 60 min at 37C in 5% CO2. The loading solution containing dye was then
aspirated and cells were washed with 4x150 pl Tyrode's buffer containing probenecid and
0.1% gelatin (Denley Cell Wash). The volume of buffer left in each well was 125 ul.
Antagonist or buffer (25 ul) was added (Quadra) the cell plates gently shaken and incubated
at 37C in 5% CO; for 30 minutes. Cell plates were then transferred to the Fluorescent
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0.1%gelatin (Denley Cell Wash). The volune of buffer left in each well was
125 Al. Antagonist or buffer (25 Al) was added (Quadra) the cell plates
gently shaen/ognmds i ncubated at 37C in 5% CO2 for 30 m nutP€T/GESeloRo4pl at es
were then transferred to the Fluorescent -87 WO 02/ 090355 PCT/ GB02/ 02042

| magi ng Prag@sRieBeader(FLERR, Molcaler Dayicesy insewnynti Rriar tedmgtaddition or to dr ug
addi ti on snglsinmgt ef thewght phite whsctakal (signdladse), toawaluats dpe Io&d@g@bndi@éﬂ‘cﬁr

eval uate 'ﬂié&uﬁp@@dcﬁgus’e@%hﬁl G¥ken th@ecBH@mEE’r@il@ﬁﬁbwﬁégga%ﬂ éaken at

1 second r ond |n erval s.
Agoni %/\gtsg('w‘gg‘ﬁ g?ﬁgjs ‘%F% af?’ thezgl'%)g?gﬁﬂgo%ﬁﬁwd% gfﬁ?né ont i nuous

r eadi P&W‘%% I]f rom £ %rﬁgcgn%éwgasdiggegpmeﬁ eyerdhevhelae whol e
assay perﬁsw pariefl end th@@ﬁmfrﬁ@hmsrig& inclusive wos subireetedviromsthistfigarst dthef r om
this figyreek intlease ipdalsrescenceaasplofted ddadisEondand YaRemlAioh anld AGAKVE

conpound GERGRRE LhE Q0@ té&%@%ﬁ'ﬁié&&%&%eﬁoﬁg eﬂﬁﬁggﬁaﬁt?}ﬁ ¢ par anet er

o ganer 4 g et ey L PP ST Mookl APSBONE RATANSS Wigh o 10

cal cdPat eglcnlaied ysingdheggualieion:  Kb= | C50/ (1+([ 3/ EC50]) where EC50 was t he
potency of huker IS0 HECS0Pr mi ned in the assay (in nM terns) and |C50

ot hod hagp "”hvi%@@”w“@ T i N s AU
or exi n- 1qrec g Saﬁe’é%esé m"%O ‘e‘g“t Qr antagoni st activity of the

%

r—

conpounds of )EX‘R&’&’ %é?sé“rdrﬁcff"@émgﬁo thisdeeherbipaderKd valuesitheol | owi ng
experlﬁmemuwe@ﬂefﬂd@tﬂﬁmuﬁlapelqnnénteain-l\mqmt CHO D&44 cel |'s expressing the
human orexi n-2 receptor were grown in cell rmedium (MEM mediumwith Earl's

salts) c 'Rﬁi / hat [ BCO BRL
and 10% ﬁjgltgt% élinhpag ﬁ‘ ?‘iﬁ?gé oggbﬁéﬁﬁg rom%}% 'ﬂé&ﬁ‘&s‘?ﬂﬁ “%E‘F‘? wer-e
seeded ataC%daé’ﬁ?) ewmg/%wmm @%@%I | black clear bottomsterile
25 plates from Costar whi ch had been pre-coated with 10 jig/well of

pol y20- | yRxpeginfentakMé&héd/A. The seeded pl ates vvere incubat ed overni ght at
37C in 5% COQCH@@GM&IM@:E ok Rﬁéﬁ\gnﬁisoréxwr Bé;rw@h ﬁlﬁNE (1:1).
EC50 I tr d A

were oot M OEM ARG @PF"% § £ am%m&m@. n
Tyr ode' s ipbptediomy ?9. BRL s eatawetmtebfe alfsro {paHGibas BRLNACL, 10mM
gl ucose, TheSellwdtChgeded at20,A00CaIRY P)O1u1AvaliNhtoMGShdll biack Aedsibiqmn ofedleeci d;

pH7. 4}. m@m Gbﬁax\/ﬂh@h RAEBRH e -ao%teh%tﬁ\d@ﬁg%ﬁofﬁb DML AORY -

Ant agoni sy gﬁ &Qﬂﬁ;‘ﬁﬂﬁ Ec?&@e?ﬂ%ﬁélt SORpOLN eeded to inhibit

50% of the a anl sI res L 0s nM hunan orexi n-A
u5|0ngl 'x  hAeprists I PiED F@B’i MN@%%@? ié} %%?R‘&l‘%ﬁsg‘gelo% DVBO

and prob @mn@auoasem ed mpmdycecﬁo"/amw5 OBSpcrnScJ)fWQIe pstinpegefl waingcldethalfni ng
pr obenecilsh Wi dilwtipnsaBiomél 2008 B KhexR i TYrodseneen@atdiah prbeddcR 10 was added
(Quadna, phAHIHS ith PAEIMRRC, i(ﬁlxﬂ/ﬂ%lﬁ@os@ JDANEROE QY fiff 908, PEnda® ™ and 4
PM res pe\gtdlve Idy2 5 progenemd plpi tagomsts were prepared as 10 mM stocks in
DMSO (100%). Antagonist IC50 values (the concentration of compound needed to inhibit
50% of the agonist response) were determined against 10.0 nM human orexin-A using 11x
half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid.
35 On the day of assay 50 ul of cell medium containing probenecid (Signia) and
Fluo3AM (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to
give final concentrations of 2.5 mM and 4 M, respectively. The 96-well plates were
incubated for 60 min at 37C in 5% CO,. The loading solution containing dye was then
aspirated and cells were washed with 4x150 ul Tyrode's buffer containing probenecid and
40  0.1% gelatin (Denley Cell Wash). The volume of buffer left in each well was 125 pl.
Antagonist or buffer (25 ul) was added (Quadra) the cell plates gently shaken and incubated
at 37C in 5% CO, for 30 min. Cell plates were then transferred to the Fluorescent Imaging
Plate Reader (FLIPR, Molecular Devices) instrument. Prior to drug addition a single image
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i ncubated for 60 mn at 37C in 5% CO2. The | oadi ng solution containing dye
was then aspirated and cells were washed with 4x150 Al Tyrode's buffer
cont ai ni yoprodsstci d and 40 0.1 % gelatin (Denley Cell WesW)GBOZizn42o0l une

f buff t i Al i st_or._buf f 25 |
Shocd 2B ReEngh B SRR o Bholabll e ) 55
coz for 38T 1“%?@16% %aggse‘gk%%t seqeBf interypls followed by g fiusler 24 dmpgas ekt

| magi ng  Pteend irteradler Agphis®Ryerdirlded (Hysthe PEIPR) e8dr 20rsst (dumimgtcontPrioay t o dr ug
addi tion geadinpy! Broh®ER welldfeal@oRbQR05E A REHERA2VEZAd WhoRfastRSeh&d | Pl ate
brotocar iad Eﬂ%%g?fﬂﬁidﬁ;é;"‘é?%%“%”%3%%&3@%?%%@@%%%'Ps WOEEE: per
24 i mages _ﬁquescglécc?d’gﬂf Bt eéraﬁ%\lf‘g.COWQB?Rdgﬁogc‘?ﬁgﬁiéo%ﬁ@éffritﬁﬁl}‘t%‘é"eFqueﬁR) after
20 sec (dusingg feus perametas dogististi(aigdescribed hy Bawhn wed Jermpe iP5, 1985.décéi3ee was

det er m ned1 e getdiatc akoh@naatmyeifeervahd. Antipdnistich MElass Werelcaldgiared Ssidg 19
i ncl usi ve usigpt racted fromthis figure. The peak increase in

fl uore[?cence vvak%l:ﬁb%}(fgh?ggggzt conmpound concentration and iteratively

curve Titted meter logistic fit (as_described by Bowen
and Jerman, Ti B ?re%g@, wassthe patgucyof pymap orgxiep determingd priba essay (1IBAMeS f ect
val ue. AnteayshindtlCE®iscxpressedie nelardros] at ed using the equation: 10 Kb=
| G50/ ( 1+( [C3tpGhitis)of Mraimplek tated Wacording ol @hdiNo P ad AL X iR T4hgd 58" M ned

in the ass i ) t ) | S expressed in nolar terns. Conpounds
of Ex:'i\g'pl e?ﬁt%é%e%%agc(gé@ﬁés@gzk%gm%et hod had pKb values in the range
<6.3 "= 9.1 at the human cloned orexin-2 receptor. 15 The application of
whi ch t hi $hejepndicatiom ofrwhichithdy deseriptibn endclaiast forms pavianasleciusad ana bass for f or
priority priotitgdpRepecodbf @isubicqaarn usilicattpThe elhin®bf suétesubbeyjub® applicatied

subsequen i { q@%ﬁ i g%aj: n of
features g%:%g?:di#%é %%gp’n. %{gdnlﬁalﬁﬁ%@ﬂgk??gg%f%gﬁbgpﬁel(r%%l' gg‘?%h orrp%si tion,
process, ﬁ%‘éogﬁ’r&%’ RHPOREY ’ipﬁ?:‘%éffdgr,usﬁf ARy At MBHInG Y& wi t hout

|i mit&Pi opxample prgd witheud fimitagipirihe follygngeleigmt 090355 PCT/ GB02/ 02042 CLAI MB

1. A conpound of formula (1): Y N (CH2)m X-(CH2)p Arl 5 QAr2 wherein: Y
represents a bond, oxygen, or a group (CH2)n, wherein n represents 1, 2 or
3 mrepresents 1, 2, or 3; 10 p represents 0 or 1; Xis NR wherein Ris H

or (G .4)alkyl;
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Ari is aryl, or a nono or bicyclic heteroaryl group containing up to 3
heteroatons selected fromN, 0 and S; any of which may be optionally
substi t utwa;024090853 epr esent s phenyl or .a 5- or 6-nenbered reraBICH2i4g] group
contai ni ng~pRQ@ 3 15 heteroatons selected fromN, 0 and S, wherein the
phenyl or %‘Emcyclyl group is substituted by R and further optional
substituents; or Are represents an optionally substituted bicyclic

aromati c o} bi céebmpotet efifommda@):i c group containing up to 3 heteroatons
selected fromN, 0 and S; Rl represents hydrogen, optionally
substituted(Cl-4 )al koxy, halo, ano, optionally 20

substituted(CLl. 6)al kyl, optiongllyYsubstituted phenyl, or an optionally
substituted 5- or 6- nenbered heterjocyclyl group containing up to 4

het eroatons selected fromN, O : ne Y] Y is a bond Arz can not
be 2-naphthyl; when Ari is aryl |p is(drﬁg)t?‘)%;dméwgnphar maceutical ly
acceptabl e salt thereof. 25 24 gmpound of formula (1a); Y H CNN

O~ ArZ 30 (la) wherein: Y represents a bond, oxygen, or a group (CH2)n,
wherein n represents 1, 2 or 3 Ari is a nono or bicyclic heteroaryl @youp
cont ai ni ng up tvhegeityet er oat ons sel ected fromN, 0 and S; any of which may
be optionally sthptdstntt 8Bond, 39 @91[2,4 1,2 Lepresents
phenyl or a 5- n?i?@e‘ g@gﬁeﬁ §3h}é%é‘e¥’r%(?i/% g?&%lrzg‘%con al%ﬁggél%gzt%%

het er 3toms sel ec eé I‘S)%l’ , 0 and S, wherein the phenyl or heterocyclyl

group i's subst PERY §%and further optional substituents; or Axe
represents an optsiNghavheyeinRiis$t ort(Ci-alkil cycl i c aromatic or bicyclic

het er oar onat i ¢ Agt mupylc@nt @bl GidbiesRlié RetdoRylEbes Qs &8 hedohfogm N, 0
and o R HEREERERS DU SGRY of BRich MBpARMY bl EE SRR ol o
cyano, optional) " seubstt I l€lut -b)alkyly " op SA 1TV Substituted phenyl,
or an_opti onal ngyseaf)g?rffﬂ Ty .2 501 imef‘i’é??%‘rl@@r‘?f‘é’f’léﬂ Soyp contaiging yp to 3
cont ailfi ndetgivatomsselesied fom Wn@ ané Sewhercinfthaphehyl od haterbe$olyl gehgriei n when Y is
a Pondht heﬁmﬁugdchyﬁhmdlfmﬁ%rnﬂﬁﬁ@bﬁﬁﬂ&t@b;ﬂﬁe%ﬁ%tdpﬁ&w% accep}) ablj e
sal t t her g@stitufed Hicye B RRINMC 3E 5RVAI .10 -whef e is a bond,
oxygen or hgﬁgE@oms Ser}zgt%&% szlfls 1 éécgﬁ teﬁ‘%"ﬁ@&%%“%‘%&ﬁ‘b‘%%ﬁ%ﬁi ng to any
precedi ng cl al g;,vvherel oA ’r%ﬁ? ents an optionally substituted phenyl,
pyri dyl, thi az {ApresgRts Rydpgan, opfianally substituteddh i aliioxy, hrloaoyahy optionally
0 substituted(C;.)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6-
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S;
wherein when Y is a bond Ar* can not be 2-naphthyl;
when Ar' is aryl p is not 1;
or a pharmaceutically acceptable salt thereof.

25
2. A compound of formula (Ia);
Y.
C 1y
N A
(_)%l\Ar2
30

(=)

wherein:

Y represents a bond, oxygen, or a group (CH,),, wherein n represents 1, 2 or 3

Ar' is a mono or bicyclic heteroaryl group containing up to 3 heteroatoms selected
from N, O and S; any of which may be optionally substituted;
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qui noxal i nyl, quinolinyl, isoquinolinyl, benzimdazolyl, benzothienyl,
benzotriazolyl, benzothiazolyl, indolyl or thienyl. 20 5. A conpound
accor di ngwoo2ampspr ecedi ng cl aim vvherei n Art represent S amrCopiBooAl4by
substituted is ,QF”Z? l'i nyl, quinazolinyl,

Xaz0 I ben azo U|nox
di ; pﬁ PRy P YKy é‘ﬁ‘ii h%?‘io gfﬂptpl @BlgpnEHIdP de,
!to %lr :i;nol IyIny p%l}{‘éli;‘%@g ﬁ% %@rﬁm\thfﬂeatﬂibphenyl eldmromfplyﬂ\gﬂouprs pyrazinyl .
25 6. A c@n’pzsmmtddéw rmdqﬁgrther optignad sestithens; ¢l Aaf rpyetehnoftbnkigy sel ect ed
from tri félbﬂitﬁtﬁ@bid?éﬁb,aréfﬁitfb%ﬁbmy@ﬁ@ﬁ’éfé&oarﬁﬁllaﬁmﬁﬁ@(fhtﬁﬁmg ApRps i onal Iy

subst i tsut olyl, pyri adlazolyl gr oup.
A cgnpg%hegm %Sel&y ’as & I.hed in an& one of Exanples 1 to 275, or

7. or mu

a 30 pharnace @Ff&yjﬁ' 1 pEorRadly substituterdy hadf, cy®io, gptionally

phar mac eutspesituied(Fposikyl @Dtltmaﬂyssmlshhlgeda)hcnm;mmnabpmﬁnaﬂymbdumte(d]& oas_ defi ned
in any omeemberad laterscytlyl grofp ceﬁtam@h@rmqlet&daﬁ%& s)éle%féﬁ%h?‘ﬁ' ?’;‘

thereof, and awlfépeﬁ%e@%bﬁ%ﬁcyth@& gk&eﬁ Aottty SRk R O]‘E' of
treat|6g or prey %@Fﬂw Sesgﬁ”ﬂaﬁﬁgﬁ re-dn antagonist of a
human “or exi n ré)égg R g@’ﬁ‘i“i" a CIE¥rpri ses adninistering to a
subject in need thereof an-effective anount of a conpound of fornula (I)
as defined.in angompremdbewiding® daint Dor2 whéreid YRAUSRE AKyb&Rb (zH@E cept abl e
salt ther effere 13 1-322.

15 4. A compound according to any preceding claim wherein Ar” represents an optionally
substituted phenyl, pyridyl, thiazolyl, pyrazolyl, benzofiryl, naphthyl, triazolyl,
quinoxalinyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzothienyl, benzotriazolyl,
benzothiazolyl, indolyl or thienyl.

20 5. A compound according to any preceding claim wherein Ar' represents an optionally
substituted is benzoxazolyl, benzimidazolyl, quinoxalinyl, quinazolinyl, pyrimidinyl,
pyridinyl, naphthyridinyl, quinolinyl, pyridopyrimidine, thiazolyl, oxazolylpyridinyl,
benzothiazolyl, isoquinolinyl or pyrazinyl.

25 6. A compound according to any preceding claim wherein R’ is selected from
trifluoromethoxy, methoxy, ethoxy, halo, cyano or an optionally substituted phenyl, pyridyl,
pyrazolyl, pyrimidinyl, or oxadiazolyl group.

7. A compound of formula (I) as defined in any one of Examples 1 to 275, or a
30  pharmaceutically acceptable salt of any one thereof.

8. A pharmaceutical composition comprising a compound of formula (I) as defined in
any one of claims 1 to 7, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

35
9. A method of treating or preventing diseases or disorders where an antagonist of a
human orexin receptor is required, which comprises administering to a subject in need
thereof an-effective amount of a compound of formula (I) as defined in any one of claims 1
to 7, or a pharmaceutically acceptable salt thereof,

40
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