23 August 2005 WO 02/ 068409¢ PCT/ US02/ 05226 TI TLE OF THE | NVENTI ON

N- SUBSTI TUTED NONARYL- HETEROCYCLI C NVDANR2B ANTAGONI STS 25ATGist 2appl i cati on
clainms the benefit of priority of U S. Patent Application No. 60/271, 100
filed FEWPWAOYB4B, 2001. BACKGROUND OF THE | NVENTION . FCEUE045226he

I nvention 10 This invention relates to N-substituted nonaryl heterocycli-c
conpounds. - In particular, this invention relates to N-substituted

nonar yl het erocycli c conpounds f s NMDA NR2B ant agoni sts
useful for relievi ng pain. | onﬁ@ﬁﬁf@%[ﬁ%ﬁéﬁl ay a key role in
processes related 'to chronic pain and pain-associated. neurotoxicity --

Thus, 1 nhi bl o or e UeR ST e s Tena oy PR TP B e A GERIP LY

«particul arly NVDA antagonists - can be beneficial in the treatnent and

3

control g@f pain. Knownrt{}!!\%h@mcﬁggﬂhgttﬁebé}ﬁh{lgﬁpﬁgﬁft???ﬁc&%ﬁ%ﬁkrOerphan, and

tnese 20 convaRaton -t ROE Ferrofy 28 Ls onsen, et al). Pain.

51: 249- 253 (1992) P.K Eide, et al., Pain, 61:221-228 (1995); D.J. Knox,

et. al., Angg %3@%@*@"% 0 622(1995) and M B. Max, et al.
- din. Neurophar maco to produce synptomatic reli ef I n

a nunber of Hi@ldrﬂﬁﬁmlm@élonncl udi ng post herpet ic neuralgia, central pain

f I d 5 f. th
compounds. i Z;S?ecl o T R PRATERATY MIRpARIG ibh R RO oyl "o

effects at ylag, thvésré@nﬁlmﬂﬁﬂ@ tp%a%tlmmdrmnwllﬁérecy@c somipoasds
di zzi ness, th&&ﬁ@&k&m@@dMQNRm&tagmMEf@foﬁweﬂh%bﬁﬁbances of

cognitive and notor function. Additionally, nore sever al | uci nati ons,
sedation, and ataxia 3P%® SHFatElatmsate Elé‘éégelbml%ﬂﬂrﬁ%qsﬁ@llﬁlatqﬁhtglﬁblfont‘han

anal gesi c. gaiemd p'ﬁhuﬁssodziteﬁvﬂwrdtohﬁntgie%irfrﬁé?il? bY Qctin2AhRA@K N RANE). NVDA
Foer At o B RafR e ot Rk BaBb bR 365t ammimis Bacenbl | s
of subuni t s charnehpitegonisin particularly NMDA antagonists — can be beneficial in the’
- treatment and control of pain.
Known NMDA antagonists include ketamme dcxtromophan and 3-(2-
carboxypiperazin-4-yl)-propyl-1-phosphonic acid (“CPP”). Although these
20 compounds have been reported (J.D Kristensen, et al., Pain, 51:249-253 (1992);
' P.K.Eide, et al., Pain, 61:221-228 (1995); D.J Knox, et al., Anaesth. Intensive Care
-23:620-622 ( 1995)' and M.B.Max, et al., Clin, Neuropharmacol. 18:360-368 (1995))
to produce symptomatic relief in a number of neuropathies mcludmg postherpetic
neuralgia, central pain from spinal cord injury, and phantom limb pain, widespread
25 . useof these compounds is precluded by their undesirable side effects. Such side
effects at analgesic doses include psychotomimetic effects such as dizziness,
headache, hallucinations, dysphoria, and disturbances of cognitive énd motor
function. Additionally, more severe hallucinations, sedation, and ataxia are produced
at doses only marginally higher than analgesic doses. Thus, it'woulc_l. be desirable to
30  provide novel NMDA antagonists that are absent of undesirable side effects or that
produce fewer and/or milder side effects. |
NMDA receptors are heteromeric assemblies of subunits, of whlch two
~ major subunit families designated NR1 and NR2 have been cloned. Without being
~ bound by th_eory, it is generally believed that the vanous functional NMDA receptors
35 | in the mammalian central nervous system (*CNS”) are only formed by combinations

-1-




maj or subunit famlies designated NRI and NR2 have been cloned. Wt hout
being bound by theory, it is generally believed that the3vaguwuzos

function Wl eceptors 35 in the manmmal i an central ner m
("CNS") g‘koe on.yJ9f ormed by conbi nations 23 August 2005 W?@é’%’gg
PCT/ US02/ 05226 of NR1 and NR2 subunits, which respectively express glycine
and glutamate recognition sites. The NR2 subunit famly is in turn divided

into four individual subunit types: NR2A, NR2B, NR2C, and NR2D. T. Ishii,
et .al., J. Biol. Chem, 268:2836-2843 (1993), and D.J. Laurje et al., M.

Brain Res., 5f1NR3-a§3 l\ﬁﬂiﬁﬁﬂ)}mﬁs €170 ﬁﬁﬁ%%ﬁ@@eyﬁély&% aﬁ&@!d{atrﬁd?&

conbi nat i ons rod rege |
‘physi ol ogi caf ?&Fgﬁ%ﬁib“&t Y 1348 t‘érﬂéwla%é} f‘&it“?‘ﬂb‘d“al

pr 0|toer_t I els mﬂ_ &w _NRHAL NR2B, )R 20 andr BB gT Gshii, IQ::CtQIf I eftzzoascmu tatshi n
onatom <8l SESHEA o ST ERS el ol Brbal A B AR (1
i sdbel }fe\e/%;jsdmriba hew dfiesvariobs tésoltingmpmbinatibiR2proloceer saridineofINNIAI | i ty of

e e
Neur ophannacsT ooy @@%%%%‘%%@%ﬁ%@%ﬂﬁ%@d@é%{?Peef&w? PN o0 Bofl foon
NR2B ant agonP@lPémGh TRIENASIAIM: $¢nFit vilY; dHarmagelogicabprofile, Bhus]l asin mﬁm:mcalbe
desi rabl e togRamuiiee novel NVDA antagonists that target the NR2B receptor.

15 U S. Patent No. 6,020, 347 and Internatjonal Patent Publication
V099125685 descri bes 4Feymem %t"é’d]ciﬁﬂ sdprrg theoushppbtha braie DR pubunity es

that are10 anire@wﬂfersﬁtﬁall@fdléihﬁutéd(h\{ﬁEHCMI R iPelieged tHhi dhe dxéth&litﬂﬁhtlhm

Pat ent Publ i e st.ituted ne conpounds .

- that are inh f tion -
FREBIPweR e BioBEARly SHeieEs M nartiSeaiY oen FOraeD

WO 00/ 61551 S&gcs, beal., Neueopgpyminemlogn &bk ho02(1098 pDidgsotibeiths bifisctaf e i nt egrin

receptor |i 8 de cribes

Car ngyal kyIg @X‘ff mAﬁggggngPﬁg%%ﬂyﬁfu‘%h %g&uﬁ?agg%g%%ﬁo’?d% hgfougcf

bl ood pl at elqu@ggblegapmmqw»e zsanuag@msmmawmrgm th@hiﬂ?@ﬁtrempwn cation EP
611660 dgscri bes benz'msj%@n?ﬂo & ﬁmﬁ%m@ﬂ%@giﬁﬁ& hE}

aggregation | nh ors I'nternati onal~ Pat ent at1on 99 and U. S.
25 Patent No'§) 6§§613E1-‘é’sbé? fsabginteddaipsrdinrearbexamide desyativesther @at nent

of cardiov aﬁﬁagoarstsadfdvuAage‘MetﬁLaté AREE&RA"). ITRfeeiAdhAIOMA¢nt PabBéition WO
PUbl I cation (‘{986%0% d%scnbes substituted pymmdme compounds that are inhibitors of tyrosine
kinases. International Patent Publication WO 00/61551 describes

20  oxopyrimidinealkanoate 'compounds that are integrin receptof ligands. International

" Patent Publication EP 604800 describes Carboxyalkyl-phcnyl ammocarbonyl-phenyl- -
piperidine compounds that are blood platelet aggregation ‘inhibitors. International
Patent Publication EP 611660 describes benzimidazoles, xanthines, and analogs as

~ tissue aggregatidn inhibitors. Intemational Patent Publication EP 771799 and U.S.

25  Patent No 5,861,396 describe purin-6-one derivatives for the treatment of
cardiovascular and urogenital dlseases International Patent Pubhcat10n W094I21615
describes benzimidazole-piperidine compounds utilized as dopamme D4 antagomsts
German Patent No. DE4241632 dcscmbes substituted phenyl orc yclohexyl-carboxyhc
acid derivatives that inhibit cell aggregauon . -

- 30 Phenol compounds described as NMDA antagomsts are describedin

- US. Patent Nos. 5,306,723 and 5 436,255, and in International Patent Publications
WO091/17156, W092/19502, W093102052 W096/37226, and EP 441506. ‘Benzyl
piperidine subst1tuted with phenols or imidazoles are described in Z.-L. Zhou, et al., J.
Medicinal Chemistry, 42 42: 2993—3000(1999), T.F. Gregory, et al., Poster #94, 218"

35  National Meeting American Chemical Society, New Orleans, Louisiana, August 22-
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descri bes benzi m dazol e- pi peri di ne conpounds utilized as dopam ne D4
antagoni sts. German Patent No. DE4241632 descri bes substBtaugest Juioenyl or
cycl ohexyl -carboxylic acid derivatives that inhibit cell aggregation. 30
Phenol conpounds descri bed as NVDA antagoni sts are described in U S.

Pat ent Nos. 5,306, 723 and 5, 436, 255, and in International Patent

Publ i cati ons W91/17156, W92/19502, W93/02052, W96/ 37226, and EP
441506. Benzyl piperidine substituted with phenols or imdazoles are
described in Z. -L. Zhou, et al., J. Medicinal Chemstry,

42: 2993- 3000%1999) T.F.Ge ory, et al., Poster #94, 218t 35 Nati onal
Meet i ng 28nkiH% &HhaiMIzAl selestiveNewpOnhdsavs dedcuibed imBajopdargust 22 2 23
‘August  20R5¢ BudBarid PP 78RV NRRB S5 € s are descri bed
in Eur Oi&i at ent _Publication EP 78745%ﬁ %Ed‘ﬁj%%ﬁﬁ%%ﬂt al _, British
J. Phar n24&8p3(1998) Fopsa(erdbay copiiiss & be ¢ peedfor savelidDA entegomstneed f or
novel NN%taagﬁtageDNRQB&ec&ﬁ&a{ target the NR2B receptor. SUMVARY OF THE

| NVENTI ON The present invention relates to N-substituted

nonar yl het erocyclic conpounds represented by Formula (1): ANN H 10 (1)
or phar FRREMARGIO THEJSMENTEONal ts thereof. The pr esent invention also
forms pharmaceut 'ﬂi@ réégfmﬁ%rﬁiog%laf&'tehlz u%gutupe g.Fﬁ#‘ljeq%o urt her, this

invention includes nove s to trea pai n ﬁ{f’fhe corrpounds.

In a fi FePPyeesprefenteddydicaswi (:nvent i on, there is provided. a use of a
conpound having the formula (1): (1) or phar maceuti cal .y acceptable salts
t hereof , wherein Q
: _ Non . :
Ar
10 . M

or pharmaceutically acceptable salts thereof. The present invention also forms
pharmaceutical compositions utilizing the compounds. Further, this invention

includes novel methods to treat pain by utilizing the compounds.

‘Ina f rst aspect-of the present invention, there is provided a.use of a.

compound having the formuta (f):

.NOH A
B N .

N
H
X

@
- or pharmaceutically acceptable salis thereof, wherein
NonAr is a nonaromatic 5-7 membered ring contatning 1 or 2 nitrogen
ring atoms or an aza Bieycle octane ring; '
HetArisa 5 or 6 membered heleroaromatic ring containing 1-3
nitrogen ring atoius, or isoxazolyl, thiazelyl, thiadiazolyl, quinolinyl, quinazolinyl,
- purinyl, pteridinyl, benzimidazolyt, pymelopyrimidinyl; dr_inﬁdazopyridinyl; |
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. Par Ki NS Qe

NonAr is a nonaromatic 5-7 nmenbered ring containing I or 2 nitrogen  ring
atons or an aza bicycloctane ring; HetAr is a 5 or 6 nenbaredust 2005

het eroarornatic ring containing 1-3 nitrogen ring atons, or isoxazolyl,

t hi azol yl, thiadiazolyl, quinolinyl, quinazolin.yl., purinyl, pteridinyl,
benzi m dazol yl , . pyrrol opyri mdinyl, or imdazopyridinyl; -3- 23 August 2005
Het Ar is optionally substituted wwth 1 or 2 substituents, each 15

Subei[I tuent L};?epmdﬁ'ﬁi biptionallyGubdadky ith Cor 2 dtlsKR%s, ch 11al k%nyl i od
trifjorQeRi Y, chl oro,. brono, iodo,
cyan-o, rnet hyllglgedm Y YSCP%QI;)Q lp"ﬁlﬁ%ﬁ b"ﬁajlkyn dﬂqﬂg/ 195t ‘i’ﬁ’;’l -
het eroar’iﬂg WJiygfox) N(bey 18 ‘I“K?-Icg éﬂm@roﬁo <yaie, mgthylsulfanyl,

(Cl- 2al qubmb@pyxaawi phatyRthyn{1C) h@@bMW(COSAaGW4§RyI) or NH2C(O .
3;

o oroart %g)yli'ké"@a 7&7@@{\ Cﬂ?&rﬁ?ﬁ? HUGHDP=C-8F yI (CH2) 13- C(0) -

aryl --c -C(0)-, heteroaryl- cyclopropyl---C(O)-
het exgbar yl (CHZ) 1 ;ilg_é@)fmlkylar yI (CH2) 1 . het er oat yl (CHZ) 1- 3-
aryl . (CH2) 1.3 NHC(O) -, ar (CHz)13soz 25
het er oaryl (CH2) t ‘S%ﬁl-(Cﬁ?i;h (?;?)*a Cg(ﬁ:@ r;yOﬁ%)het er oar yI i's
Optjl onalihgangi(@Ep), {--€HOby, HGY*(B:@HQS(C(G)F'[@}?II{%'CIGP 9%Cl(§kﬁu%tér5if?| Chyl
i ndepen 0 a uar onet hy
br ono, Q?HB*;:}SP )"1§C(ggﬁ %[clrﬁyl%c@ ’@E @?j(é% her. ﬁ‘z‘if"@’? -34al koxy, NH2, or
X t aken 3HGHR - NEH6RER eryKEHa), JasNHG@(N(B‘i)—.tdnﬁ((ﬂH@u;ﬁ&gwe of a medi cament
for Zsr eziﬁ:tchﬁ:-ﬂ;ﬂm ﬂSQﬁﬁlﬁlﬁrclrﬁﬁ@r&%a?ﬂmﬁéléb%%ym o?lﬁ,q,ﬁg ey7.0phren| a,
Vi

a.second as éaesent i nvention,

n
there is pr é’?ilsgsgé%tr?’b"(?ﬁnﬁ‘d%u d‘é‘l“F’Hé‘i‘jic%’é‘\?@YdF Ca-ap¥icds wiiceut i cal | y
accept atsceclendiiyl, Gihedlesf, toflonbabediyt, hato, ﬂndrovmemol’dehvﬁ«r i s quinazolin-4-yl,

-optional l'y substikylgd)at Ft@ﬁ&qg@%ﬁﬁﬁﬁ’gy@ﬁ% rm%h%hal chloro or

nmet hoxy, Het Ar bei ng further met hyl or

O _4al kasigcentandis 5@ ng yet further optionally
for the manufacture of a medicament for treating pain, migraine, depression, anxiety,
schizophrenia, Parkinson’s disease or stroke
in a second aspect of the present invention, there is provided a
compound as defined above or a pharmaceutically acceptable salt thereof provided that:
(i) when HetAr is quinazolin-4-yl, optionally substituted at the 2-position
.. by hydroxy, methyl, chloro or methoxy, HetAr being further optionally ‘
substituted by halo, methyl or Cy.qalkoxy, HetAr being yet further optionally
substituted by halo;-and |

10
B 1s phenyl{(CH>);.3-:
then A is not CHs;
(ii) ~ when HetAr 1s quinolin-4-yl, optionally substituted at the 2-posifron by
hydroxy, methyl, chloro 6r methoxy and optionally at the 3-position by
15 miethyi, HetAr being further optionally substituted by halo, methyl or
Cialkoxy, HetAr being yet further optionally .sugs'timtcd by hato; and
B is phenyl{CH;);.;-; |
_ then A is not CHs; and
%0 o (i) -~ when HetAr is pyrimidin-2-yi;
| | Ais Cgalkyl; and -
NonAr is pyridine; B ) -
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substituted by halo; and B is:phenyl (Cl-L )1.3-; then. Ais not CH2; (ii)
when Het Ar is qu.inolin-4-yl, optionally substituted at EBAugua@906i on by
fydroxy; nmethyl, chloro or niethoxy and optionally at the 3-position by
met hyl, Het Ar being further optionally substituted by hal o, nethyl or

Cl - 4al koxy, Het Ar being yet further optionally. substituted by halo; and 20
B is phenyl (CH2)1-3-; then Ais not CH; and when HetAr is
pyrinuidin-2-yl;. A is Coal kyl; and NonAr is pyridine; -3a 23 August 2005
then B is not phéeyBnk eotiphbnyli@ethpl Bydeglyiphydyimethyll 3- 3- et hyl phenyt net hyl ,
- 4- met hyl phenylnet.hyl -chl orophenyl net hyl , . 3- . chl or ophenyi net hyl ,

4-chl or opherﬁﬁ%@lﬁ% lf"eé’y %f’ﬂ%&@gﬁ@%‘%%[jryﬁflhfompg‘?%‘f‘ﬁtg%/ghenyI net hyl ,
4- met hoxy phenlptapatdpihethyd; AERIBRENcaTimdEi O AphenphaBihsthyt, |
3, 4-di chl or (ihenyl nmet h{;ilpp or 3,4- dinethoxyphenyl nethyl. In a third aspect
of the presehtethopeheybpcth.Hemeathpsphenylinelad, Zmepiesy1faceut i cal conposition

conpri sing afdeibdylfiahdll £1-dRAf e,%)m@[ﬁgio\t% @mount of a conpound as

defined above or a’pharmaceutically "acce table salt thereof. 15 DETAI LED
DESCRI PTI ON dipetiigpiFphddyENTiyON The present invention provides the use of a
conpound represented by Fornmula (1): Non BNt Ar (1) 20

in a third aspect of the present invention, there is provided a
pharmaceutical composition comprising an inert carrier and an effective amount of a

compound as defined above or a pharmaceutically acceptable salt thereof.

15 DETAILED DESCRIPTION OF THE INVENTION
The present invention_provides. the use of a compound Bt I - '

represented by Formuia (h:

B_ N N!-"i)rn ; A\

' N
H

X .

a

- or phaﬁnaccuticajly accéptable salts thereof, wherein - . , .
20 h _ NonAr is a nonaromatic 5-7 membered ring containing 1 or 2 nitrogen
ring atoms or an aza bicyclo octane ring; - '
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or pharmaceutically. acceptable salts thereof, wherein NonAr is a
nonaromatic 5-7 nenbered ring containing | or 2 nitrogen2giAgu&t2ops or an
aza bicyclo octane ring; -3 23 August 2005 WD 021068409 PCT/ US02105226

Het Avobso@®4® or 6 nenbered heteroaromatic ring contai pen@gsdzészzdi trogen
ring atoms, . or isoxazolyl, thiazolyl, thiadiazolyl, quinlinyl,

qui nazolinyl, purinyl, pteridinyl, -benzimdazolyl, pyrrolopyrimdinyl, or
i i dazopyridinyl; HetAr is optionally substituted with 1 or 2

- substituents, each 5 substituent independently is Cl, alkyl, Cil-4alkoxy,
c2,, 4a|kyny| trifluoronethyl, hydroxy, hydroxyd -4al kyl,.fluoro, chloro,
brono, iodo, cyan, Hhenhyh§ukﬁﬂmmhbmfdyﬁkm@ﬁommhehhgmyhauum@eﬂwIethynyl

LA e UG W] W s voci o

10 A i s puoDylataiding; bengimidazelyl, pisplopy@uading; & @udazopyridinyl;
heteroaryl (CH2) 1 3HQfA9(1Q>]():tw ail%@gﬁﬁ hie Etp grzgibs% ts, eac
’E

ﬁre%”e oar%}ﬂbf‘éﬁ‘% 02‘%5 &'(“ES;/“UYI a@gg,) 1-gall OXH et e s;y : I§ t%eryl --C(O-

ar yl ( CHA)ybr&yNhydZo Q)G -4 alikyl, FITbiR), fch&rcNHbr%blﬁﬂ)ie, cyany) lﬁéﬂ'llﬂl)sﬂtlfﬁn)@OZ 15

het er oar

opt i onalc%gJ %i%ﬂi%f ?Péc? h%efﬁ%hgﬁ u%s&%f?rtg )l;,lr hf a)l' *éENﬁé%’Hgli(?{)@%?lkYﬁ .

i ndependl;h“m()Clmﬂbd)(@aLMYDKQHZ—H@GQd@'lmCIﬁ% SHOEmyC.r0cf | uor anet hyl
brono, f FR).0r chloro; and X is H OH F, Cl.4alkyl, C_4alkoxy, NH2, or
X taken W th an’ adJ acent bond is =0. for the manuf act ur eof annedi camet nt

for reati ng pain, rﬁg@@ﬁﬁgﬂy - depression, anxiety, schizophrenia,

Par ki nson' s di seasg prﬁrqumB ,ljn@(g)eqﬁ,fgrogl@i(g@;j)orl@l@g}pr ovi des a o
conpound cal | t her
provi ded™ 3‘?{%{@% \féﬁgf{% 12@2 Kof TCY& QPIOP gp‘&cﬁ ﬁthtgog st i tuted
?L r: Egr Zwm@rdpyﬁif@by H@WOWKCH@;P%U(O)ahlrﬂ(@HQ)qﬁmdmnw(Hﬂz&{ ;heing
MERDR L MH-C(0)-, aryl(CHY), ,~NH-C(NCN)-, aryl(CH2), ;SO2-,
15 heteroaryl(CH2), ;~SO2~, wherein any of the aryl or heteroaryl is optionally
substitated by 1-5 substitutents, each substituent independently is C1-4alkyl, C3.
6cyclqalky1, Ci-4alkoxy, trifluoromethyl; bromo, fluoro, or chloro; and
Xis H, OI—I, F, Cl_4alkyl C 1_4a1koxy, NH2, or X taken with an
ad]acent bond is =0. '
e for the manufacture-of a medicament for treating pain, migrame,
"depression, anxiety, sdﬁioﬁrcnia, Parkinson’s disease or stroke.
The present invention also provides 2 compound of Formula [ ora
| pharmaceutically acceplable salt thereof provided that:
(1) whea HetAr is quinazolin-4-yl, optionally substituted at the 2-position
by hydroxy, m@tﬁyi chloro or methoxy, HetAr being further optionally
- substituted by halo, methy! or C_salkoxy, HctAr bcmg yet further optionally
k substituted by halo; and
‘B is phenyKCH,)1.3-;
then A is not CHj;
(i) when HetAr is quinolin-’tl—yl,r optionally substituted at the 2—position by
hydroxy, methyl, chiero or methoxy and opfionally at the 3-position by
methyl, HetAr being further optionally substituted by hale, methyi or
~ Ciqalkoxy, HetAr being yet further optionally substituted by halo; and



substituted by halo, nethyl or C, _4al koxy, HetAr being yet further
optionally substituted by halo; and. B is phenyl (CH2)1_33Augtdi@nos i s not
CH2; (ii) when HetAr is quinolin-4-yl, optionally substituted atthc
2-position by hydrroxy, nethyl, chloro or 1i,etlzoxy and optionally at the
3-position by methyl, HetAr being further optionally substituted by hal o, |
met hyl 'or Cl tal koxy, HetAr being yet further optionally substituted by %
hal o; and 23 Augu Sy phenyl (CH2)1_3-; then Ais not CH2; and :
(iii) when HetAr ?% é% ?ﬁﬁgpﬁbﬁ?yl; s Ais C oalkyl; and NonAr is - |
pyridine;, then B nhmxﬁdknphEHyhﬂﬁthyl 2- net hyl phenyl net hyl, 3- | i
nmet hyl phenyl hyl ,. 4- gqet hyl pher | nethyl 2-chl or ophenyl netl ayl, 3--
chl or ophenyl hy,‘V éﬁ? d%k@ , 2- rnethoxyphenylnethy[ 3- 10
met hoxyphenyi r net hy s ¢ %ﬁ§§;ﬂﬁxyphenylnethyl 2- met hoxy-5
chl or ophenyl net hyl 4 orophenyl met hyl or 3,4- d |
inethoxypheaylnethﬁkwuﬁspyuémm;n a nethod of treatnent of the human or |
ani mal body by th The ent invention further provides a
phar naceut i cal coﬁﬁ@@%ﬁ §n Bifpi-tAythiphargimetbalh. Brer and an efective

|

|

Droun: o1 & eyt gy S ROAABRYS Bl lar maceut cal |y

accept abl e salt ereof pr esent |nven i'on a conpound of
Fornula | as¢h ﬂmhﬁ@dﬂﬁﬂb@e‘i Qlﬂlompﬂlhmﬂnadl;d;imadtﬂmy@m@ﬂh@mye walt thereof

Tgfot hglr kslr Ovhlgﬁ]%xmtnyhﬁctggd Wm&heHﬁ?ﬁp%ren;rlmeupﬁug-%éthgiye%j~ pyridin-2-yl;. 20 A

chlorophenylmethyl, 3,4-dichlorophenylmethyl or 3,4- |
dimethoxyphenylmethyl; , : i
for use in a method of treatment of the human or animal body by therapy. i
The present invention further provides a pharmaceutical composition
15 comprisittg an inert carrier and an e{fective amount of a compound of Formula I as
dcfin_ed above or a pharmaceutically acceptable salt thereof. |
The present invention also provides a compound of Formula [ as
defined above or a pharmaceutically acceptable salt thereof further prévided that;
(iv)  when HetAr is unsubstituted pyridin-2-yl;
20 Als Coaikyl and
. NonAris plpendme
~ then B is not phenyl(CH,)1.3-; and
- (v)  when HetAr is 6-chloropyri dazin-3-yi;
" A is (CHy),; and
25 ‘ NonAr is piperidine;.
then B is not phenylCHj;-.
What is provided as the present invention by the detailed description of

the invention below is to be understood in the light of the provisos above

C -da-



; 25 NonAr is-piperidine; then Bis not phenyl (CH2)3.3-; and (v) when Het Ar
is 6-chloropyridazin-3-yl; Ais (CH2)2; and NonAr is pi parivduste2oohen B i s
not phenyl CH2-. What is provided as the present invention by the detailed
description of the invention- belowis to be understood in the Iight of the
provi sos above, 23 August 2005 In one aspect, the conmpounds of this
invention are represented by Formula (1) or pharnaceutically acceptable
salts thereof, wherein NonAr is a nonaronmatic 6 nmenbered ring containing |
nitrogen ring atom 25 HetAr is a 5 or 6 nenbered heteroaromatic ring
contai ning 1-3 ni timgmaspmtgﬂmtoonmpumals mf&ﬂxaﬂﬁﬂnﬁbn atdiepZ@ntbd by hi adi azol yl ,

| b d |
g;lr P8| Iog&r’l ntﬁg'ﬂg%fﬁhmew %h&%}?f& alts ﬂ]ﬁé‘%lo rWP%f%’(r;’]cZ)!c Tonglzf)yylsubstl t ut ed

with'l or 2 substl N@@Atfss ae@momsmmsmmmm ninglepasideptll gitrbgerGingal kyl ,

- Cl - 4al koxym; C2- 4al kynyl, trifluoronmethyl, 30hydroxy, hydroxyd 4al kyi,
fluqg chl'oro, bromp,. iodo, cyano, nethylsulfanyl cyclopropylethynyl

phen{ﬁoet hynyl - -, hﬁeé’?“b‘ﬁla ‘é’tﬁﬁlﬁ‘}lpefed fﬁ(@wfdmlakg/hﬁgmmﬁaidgyl-ﬁ nitro,

1 2al ¥ ) iERNGHR
(NCH:ZC(%) wkr))gﬂzia%&ms) mﬁmﬂ ]tgl%%‘lél 46%‘ 23 APJ1 &g%'{"gg%l)eﬁ“‘g?ﬁ’/"’ﬂégz/ 05226 B
is aryl Qlﬁ—rﬁ' ¢ é@{aall‘ damly Pﬁ”?'l‘i’@y apyfinyl Ub‘plﬂlﬂww913§hbstl t ut ed by
1-5 substituents, HatAris ub&mndﬂgrenbstitmd&mﬂﬂﬁﬂﬁi h’uﬁsﬁtlféiats4é’dchy|
C3d6CyC'5QB§M€nt 1%3pendé’tﬁiylﬁ9@f..4a§l€))l f(bf’ﬂ%ﬂ(g% r@é_cial?cynyq‘omﬂuoyo%&h ot Chl oro;
30 hydroxy, hydroxyC 1_4alkyl fiuoro, chloro, brome, ioda, cyano, methylsulfanyl '
: cycloPropylethynyI— phcnylcthynyl—- heteroarylethynyl— ~-N(Cp.- 4alky[)(C0,4alkyI)
nitro, (Cy zalkyl)(Cl_galkyl)NCHg— (Cl_gaikyI)HNCHz— Si(CH3)3~C-, or
NH2C(0)—;
Ajs —C()_4alkyl-—;

—-4b-




Xis H OH F, Cl. 4alkyl, Cl_4al koxy, NH2, or X taken with an 5 adjacent
bond is =0. In an enmbodi ment of this first aspect, the copspednsis006 this
invention are represented by Fornula (1) or pharmaceutically acceptable
salts t h&PGP340herein NonAr is a nonaromatic 6 memberedP F?Wré ¥O¥E%i ning 1
nitrogen ring 10 atom HetAr is a 6 nenbered heteroaromatic ring containing
1 nitrogen ring atom HetAr is optionally substituted with 1 or 2
substituents, each substituent independently is Cl-4alkyl, Cl-4al koxy,
C2...4al kynyl, trifluoronmethyl, 15 hydroxy, hydroxyCl -4al kyI fl uoro,

Shenyl et hyiyl - hot of ST AGHRRYOSKOE! é’hﬁf@f@g%@’liﬂ"%‘iﬁn?wbﬂlmm
(Cl_2al kyl ) (11-524l azbwe)mc;@h subs(tmie@m endenttyis-C1-gilk ﬂ@%@cb kECr. -
"NH2C(O) - 204k, m@@ﬂﬁﬂfé{hﬁ bx%nioSﬂaéﬂb' &m@a& #d> - (O -, wherein the aryl

IS optlonally substit S, € hs bstit uent
i ndependently is Cl1 4#@% é@i%éil XY, ke With 8y onet hyl |

" brono, flsuor Qyaceht voRbe§ 20, and X is H, C]—I F Cl_4al kyI Cl. al koxy, NH2, or
X taken with an adj acent bond is =0. 25 30 atom NonAr is a nonar omatic 6
menbered ring containing 1 nitrogen ring HetAr is an.isoxazolyl optionally

substituted with | or zaaﬁ@h&iodim@mwmlsﬁﬁcﬁsp%ctbﬂfelcbu@ahnametﬁm%ahbﬁ/ is

Cl.4al kyl, Cl 4alk trifl th
ydr oxy | B E P FotRMa o Bhassccuialy Sepnible st Ry hesiy
cycl opropyl et hynyl -, e ietampnatomatib 6tresmiseryd ghhymthinirig INGEOged mMnganot her

enbodi t his first aspect, the conpounds of this invention are

repr esent ed y For mula (1) or pharmaceutically acceptable salts thereof,

wher ei n HetAr is a 6 membered heteroaromatic ring containing 1 mtrogen ring
atom;

_ HetAr is optionally substitoted with 1 or 2 substituents, each
substituent independently is C1-4alkyl, C1-4alkoxy, Co-gqalkynyl, trifluoromethyl,
15  hydroxy, hydroxyCj-qalkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
- cyclopropylethynyl—, phenylethynyl—-, heteroarylethynyl-,—N(C(-4alkyi)(Cg-4alkyl),
- nitro,; (C1-2alkyl)(Cy-2alkyl)NCH2~, (C1-2alkyl)HNCH2—, Si(CH3)3-C~, or
NH2C(0)-; |
A is ~Cg-galkyl—; .
20 , Bis aryI(CH2)0_3—0~—C(O)—, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is C1.4alkyl, C3.gcycloalkyl, Ci.
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
X is H, OH, F, C1-4alkyl; C1-4alkoxy, NH2, or X taken with an

- adjacent bond is =0.

25 _

In another embodiment of this first aspect, the compounds of this
1nvent10n are represented by Formula (I) or pharmaceutically acceptable salts thereof,
wherein

NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring

30 atom; |

HetAr is an isoxazolyl optionally substituted with 1 or 2 substituents,
each substituent independently is C1-4alkyl, C1-4alkoxy, C2-4alkynyl,
trifluoromethyl, hydroxy, hydroxyC1-4aikyl, fluoro, chloro, bromo, iodo, cyano,

- methylsulfanyl, cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl—-N(Co-



-5 WD 02/068409 23 August 2005 PCT/ US02/ 05226 4al kyl ) (CO 4al kyl), nitro,

(C _2al kyl') (C1_2al kyl ) NCH2-, (C7 -2al kyl ) HNCH2- -,  Si ( CH3} Au§ust 2005
NH2C(O) - Ais -CO4alkyl ; Bis aryl(CH)0 3--O-C(O wherein the aryl 'is
optional WP {08809 t uted 5 by 1-5 substituents, each subsEiGI{R{R/05226

i ndependently is Cl-4alkyl, C3.,6cycloal kyl, C.. 4al koxy,

trifluoronethyl, brono, fluoro, or chloro; and Xis H OH F, G alkyl,

Cl _4al koxy, NH2, or X taken with an adjacent bond is =0. 10 NonAr is a
nonaromatic 6 nenbered ring containing 1 nitrogen ring atom_ 15 HetAr is a

e SRR A Lo B
- trifl uoronet BCH3prd-ory NHp¢HOPxyd - 4al kyl , fluoro, chloro, brono,iodo,

ﬂ%)"yl et hynyl -, phenyl et hynyl -,

cyano, nethylsul fanyl  ;cved0
het eroaryl et hynyl -; N( éolg ?QI‘@ (Co..4alkyl), nitro

C .
1_2al kyl ) (d _2al kyl ) NGBds m@@f{nﬁwﬂmexeinm agvf(i@l(qmignaélxsumﬁmmq O-;
A is - COdlal Kyl -5 subBithéntdlewtt Sidhfed iidgetlently b €118]Alkyl N€3.3Eydl0dIRYl, Cy.-

‘optionally suhstituted by 1-5 subsiituents, each substituent independently
is d4al kyl,4 -’@e?&ff‘lﬁwﬂh,ﬂ’ amQy AuoEl Pt cRlordiadr onet hyl , brono, fluoro,
or chloro; and 25 Xis K is@IOH,F,Cl 4ol k@i qalkbxy Al 0orVX tddel withranX t aken
with an adjacent bond is =0. In yet another enbodinent of this first
aspect, the tHAEBLPRAYI8~(his invention are represented by Fornmula (1) or
pharmaceutically acceptable salts thereof; 30 wherein NonAr is a '

nonaromefj ¢ 6 mem gyreg L g o b an0aibat of trid AYERspkifhe compounds of this
invention are represented by Formula (I) or pharmaceutically acceptable salts thereof,
wherein |
| NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atont; ' '
15  HetAris a thiadiazolyl optionally substituted with 1 or 2 substituents,
- each substituent independently is C1-4alkyl, C]-4alkoxy, C2-4atkynyl,
trifluoromethyl, hydroxy, hydroxyC1-4alkyl, fluoro, chloro, bromo, iodo, cyano,
methylsulfanyl, cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl—~N(Co-
4alkyl)(Cp-4alkyD), nitro, (Ci-2alkyl)(C1-2alkyh)NCH2-, (C1-2alkyhHNCH2~,
20 Si(CH3)3-C-, or NH2C(O)—;
S U is_4C0;4aikyl—;

B is aryl{CH2), ;~O-C(O)—, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is C1.4aikyi, C3-geycloalkyl, C1-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and : |

25 X is H, OH, F, C1-4alkyl, C1-g4alkoxy, NH2, or X taken with an

- adjacent bond is =O.

s
e

In yet another embodiment of this first aspect, the compounds of this
invention are represented by Formula (I) or pharmaceutically aéceptablc salts thereof,
~-30  wherein '
' NonAr is a nonaromatic 6 mem -cred ring containing 1 nitrogen ring
atom; ' _ . :
| - HetAr is a 5 membered heteroaromatic ring containing 2 nitrogen ring -
‘afoms; ‘



In still another enbodi ment of this first aspect, the conmpounds of this
invention are represented by Formula (1) or pharnaceuti calasgasicepsabl e-
salts thﬁ;e(ﬁ g/nerel n atom atons; HetAr is a 5 menbered ﬁeteroaromatic
ring_con 8 0%40 nitrogen ring 6 23 August 2005 WO 02/ &40

PCT/ US02/ 05226 Het Ar is optionally substituted with 1 or 2 substituents,
each . substituent independently is Cl-4al kyl, Cl-4al koxy, C2_4al kynyl,
trifluoronmethyl, 'hydroxy, hydroxyd 4alkyl, fluoro, chloro, brono, iodo,
cyan, nethylsul fanyl, cyclopropylethynyl-, phenylethynyl -

het | et hynyl - | ‘

(8 erzgﬁwl )e (c{nyzm kyl %{éﬁ % éﬁ”@sf‘ﬁ %@ﬁ’% B’g %ﬁ&i”ﬁmﬁa"h

NH2C(O) -; A papsti tuepindapapgently ig G1stalky) 4‘@13412}}@%-(?2}4@&(@3& mﬂlﬁ@ﬂ@ieﬁlyﬂ he aryl
0 sdopt i gna{ : My C'I[Hyﬂtﬁxgd1 Ak l-fﬁloﬁ?”éﬁldré lqﬂaﬁxa, loﬁécdyaﬁ@bﬁéthﬂmhyl

i ndependen S - Cl.O

LT oor omet BACPTEPEREY a&ﬂaﬂc@ Sty oA oty |

Cl -4al koxy, hitid, ((OI-2Xlldy3(®pzaflkyle@H2—ﬂdJ1apﬂhﬂ)mﬂﬁﬂzr~ssﬁ0Hslana,rmt her
enbodi nent O%Tffz,@ first aspect, the conmpounds of this 15 invention are

r epresent ed cg wla (1) or pharmaceutically acceptable salts thereof,
wher ei-n NonAr is a nondvisrblgi4aliglrienbered ring containing 1 nitrogen ring

atom HetAr is a quino I u t

substituents 20 eachlﬂsgﬁ}y@?‘g P dcfepeﬁﬁd%érf%l ;E?af% fsmgﬂlﬂﬁ#ly%%?mmteﬂ oxy,
C2- 4al kynyl , by 115 gubstityeris+apeh sub;aﬁuéwndwa entlyap Lar4afkyl, @M@wlpall@m Gro,
brono, igyo, 44K mﬂﬁ@bﬂ%ﬁ@ﬂb&&ﬁd'ﬂm@d’@r@ﬁfo@@ﬂnﬁt hynyl -, phenyl et hynyl -

het [ et h |-~ N 4 tr
e ey gt OIS S ety 1Bty or X aken with an

adjacent bond is =0O.

In another embodiment of this first aspect, the compounds of this
15 invention are represented by Formula (I) or pharmaceutically acceptable salts thereof,
wherein -
NonAr is a nonaromatic 6 membered ting containi.ng 1 nitrogen ring
atom,; '
HetAr is a quinolinyl optionally substituted with 1 or 2 substituents,
20  each substituent independently is C1-4alkyl, C1-4alkoxy, C2-4alkynyl,

- trifluoromethyl, hydroxy, hydroxyCi-4alkyl, fluoro, chloro, bromo, iodo, cyano,
methylsulfanyl, cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl-,~N(Co-
4aIkyl)(Co.4a1kyI) nitro, {(C3 zalkyl)(Cl_zalkyl)NCHz— (C 1-galkyl)HNCH2-

- Si(CH3)3-C~, or NH2C(O)—;
25 : A 15 -Cp_galkyl—
| B is aryl(CH2), ,—0-C(O)—, wherein the aryl is optionally substituted
- by 1-5 substituents, each substituent independently is C1.-4alkyl, C3-gcycloalkyl, C1-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
X1is H, OH, F, C1-4alkyl, C1-g4alkoxy, NH2, or X taken with an
30  adjacent bond is =O. '

In still another embodiment of this first aspect, the compounds of this
invention are represented by Formula (I} or pharmaceutically acceptable salts thereof,
wherein . ' '



Si(CH3).3-C, or NH2C(O-; 25 Ais -CO 4alkyl--; B. is _
aryl (CH2) 0_3-0-C(O -, wherein the aryl is optionally. substidydt:gibooBy 1-5
substitu h substituent i ndependently is Cl_4al kyI ‘:ﬁ oal kyI
Cl_  4al E&(};y, t??fl uororret hyl , bromo, fluoro, or chloro; an ?99"%943
Cl..al'kyl, Cl-4alkoxy, NH2, or X taken with an 30 adjacent bond is —0. In
still anot her enbodi nent of this first aspect, the conpounds of this

i nvention are represented by Formula (1) or pharnaceutically acceptable
salts thereof, wherein 7 WO 02/068409 10 15 atom 23 August 2005

PCT/ US02/ 05226 NonAr i NanArd$akomabdmatido mﬂﬂﬁﬁ&ﬂﬂﬂ%}dtﬁlt&ﬁlﬂgalma@nhﬂy trogen
ring HetAr is purlnyl optionally substituted with | substituents,
each substi fq[?élﬁ i ndependently is Cl-4al kyl, Cl_4al koxy, C2_4al kynyl ,
trifluoromethyl, hydr d*Iﬂlerhmmymptiftmlaliybubshhmeﬂmthdfdrarsmbsthuﬁm ehcjdo,

ﬁg?g?oaxt ngﬁbkkltln'bﬂl?’inde éixggx:ugw ;@H %ﬁkﬁr .4;311« 9@.}imrkﬂﬂuommethyl

(CL_2al kyf) ( E{d?é § f{%? @ C)rﬁn\léﬂzl s 10 &%Y@B)%ﬁtwlsul&nyl »NH2C( O) -

é |t ISO;‘I g,lol 4a|s Sydleproﬁj{lgmyﬁylw ;ﬂﬁh'?[bﬂ@nylg ﬂt@omylemﬁsﬂ%m(cdﬂ@amﬂy@nﬁagygndent |
5 L 4al kyl qfia(éééﬁﬂﬁ)@g(?ké?&y@%%Za 10%@1‘3’1? NEHz 51 gﬂ@%ﬁ%‘b i V.

fluoro, or CNEB,;(E(O)and Xis H OH F, Cil-4alkyl, Cl1_4alkoxy, NH2, or X
taken with an adjacent go +£ky-19 In yet sti N anot her enbodi nent of this

first asi)ect t he corrpounds
B is aryl{CH2), ;~0-C(O)—, wherein the aryl is optionally substituted

by 1-5 substituents, each substituent independently is Cj.4alkyl, C3- 5cycloalky1 01_ :
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
Xis H, OH, F, Cj4alkyl, C 1_4a1k0xy, NH», or X taken with an

adjacent bond is =0.

15
In yet still another embodiment of this first aépect, the compounds of
_ this invention are represented by Formula (I) or pharmaceutically acceptable salts
thereof, wherein | _
' NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring’
20  atom; - | o ' ‘

~ HetAr is 6 membered heteroaromatic ring containing 2 nitrogen ting =~
- atoms; -
L HetAr is optionally substituted with 1 or 2 substituents, each _‘
~ substituent independently is C1-4alkyl, C1-4alkoxy, C2-4alkynyl, trifluoromethyl, L3
25  hydroxy, hydroxyC-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
~ cyclopropylethynyl-, phenylethynyl—, _hetcroarylcthynyl—,—N(Co.e;alkyl)(C0_4alky1),
- nitro, (C1-2alkyl)(C1-2alkyDNCH2—, (C1-251ky1)}]1\TCH2—-, Si(CH3)3—Cf,' or
NH2C(0)-5 |
g , A is—Cp-4alkyl-; -
30 | B is aryl(CHp), 5~0-C(O)-, wherem thc aryl is optionally substituted-
by 1-5 substituents, each substituent independenily is C1-4a1ky1, C3.geycloalkyl, C1_
- 4alkoxy, tnﬂuoromethyl bromo, ﬂuoro or chloro; and
X isH,OH,F, Cy 4a1ky1 C1_4alkoxy, NHQ, or X taken with an
‘ ad_]acent bond is =0.
.35



fluoro, or chioro; andVS@4r ianogaromaticl6 m%tpkirpdnescs&qamg/
w th an sdjgemnt bond is =0. 35 23 August 2005 WO 02/068409

|
:
E
E
z
[

this invention are represented by Formula (1) or pharnmaceutically

acceptable salts thereof, wherein NonAr is a nonaronati @3Gugestmned ring
cont ai ni . nitrogen ring' 20 atom . atons; HetAr is 6 e

het eroar@??a({z{ogé# ng containing 2 nitrogen ring HetAr is maﬁw
substituted wwth 1 or 2 substituents,.each substituent independently is
Cl. 4al kyl, C1...4al koxy, C24al kynyl, trifluoronethyl, 25 hydroxy,

hydr oxyd - 4al kyl, fluoro, chloro, brono, iodo, cyano, nethylsulfanyl,
cycl opropyl et hynyl -, phenyl et hynyl -

??:tlerzg?m )eE?Jyngiﬂ ky|)ﬁ%ﬁ£é‘%t%&‘g’%ﬁ< #ﬁhﬁsﬁf‘“@%&%en@o‘lﬂ o Rpc o) -

A is -CO . 4ainkgtion a3@repressuiad Py EMIQ(Boopb}(r@acequaﬂg nedeptablecsalis herebf

‘optional |y syhskipt uted by 1-5 substituents, each substituent independently

is O..4alkyl, C3 6cycloal kyl, C1_ 4al koxy, trifluoronet hi/ NF;'lérorm
NREEen BRE X t aken

o o T 0 o S el T PGt
conpounds 0 i s r

phar maceut i C@Chw@bt}@pt ndependanttysis Cheqallefl, C1vathoayC2elkpnyli s a nonaromatic
6 menbered rinigorRARiR mﬁs%,éy ﬁy&sgﬁgmstkys fiRofd, QHibrd"%h&ﬁo i8dd: cgzmoazol yl

optional ly subst | tuted tuent $ each substi’t
i ndependent | rethylseifanyh qygloprapylethyayke Rjenyleth - patproaryletiyeyluoNgaet hyi |

hydr oxy, 1¢Yd4@mﬁ¢6§ﬂahéyl% nitoll (T Poalkh @103 aIWWHzLO@%-zﬂkﬂﬁmCHz—

net hyl sul fa C o r nyl -, hen | ‘et hy
hete?/oaryl enﬁf/(rﬁli}33 p@%&ﬁ]zﬁwy Y PReny

A is —Cp-galkyl—;
B is aryl{(CH2), ;~O-C(O)~-, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is C1-4alkyl, C3.gcycloalkyl, Cy-
15  4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and B |
X is H, OH, F, C1-4alkyl, C1-4alkoxy, NH2, or X taken with an
‘adjacent bond is =0. .

In another embodiment of this first aspect, the compounds of this _
20  invention are represented by Formula (I) or pharrnaceutlcally acceptable salts thereof
O Wherein . -
N onAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atom; '
HetAr is a pteridinyl optionally substituted with 1 or 2 substituents,
25  each substituent independently is C1.4alkyl, C1-4alkoxy, C2-4alkynyl,
- trifluoromethyl, hydroxy, hydroxyC1-4alkyl, fluoro, chloro, bromo, iodo, cyano,
methylsulfanyl cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl-,-N(Cp-
 4alkyl)(Co-4alkyl), nitro, (C1-2alkyl)(C1-2alkyl)NCH2-, (C1- zalkyl)INCHz—
Si(CH3)3-C~, or NH2C(O)-;
30 A is —Co-4alkyl—; ,
B is aryl(CH2), ,~O-C(O)—, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is C1_4alkyl, C3.gcycloalkyl, C1-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
X is H, OH, F, C1-4alkyl, C]-4alkoxy, NH?2, or X taken with an
35 - adjacent bond is =0.



10 4al kyl ) (CO-4al kyl), nitro, (Cl-2alkyl)(Cl-2al kyl)NCH2-,
(Cl _2al kyl )HNCH2-, ~ Si (CH3)3-C-, or NH2C(O)-; A is - CO 4aBlaygust BobS

aryl ( CH2W@ Brskwb( O --, wherein the aryl is optionally sul;tséh%)c{?c by 1-5

substituents, each substituent independently is C 4al kyl oaIkyI
Cl_ 15 4a|koxy, trifluoromethyl, brono, fluoro, or chloro; and X is H, CH,
F, Cil-4al kyl, Cl-4al koxy, NH2, or X taken with an adjacent bond is =0. 1In
anot her embodi ment of this first aspect, the conpounds.of - this 20 invention
are represented by Formula (1) or pharnmaceutically acceptable salts

t hereof, wherein NonAr is a nonaromatic 6 nenbered ring containing 1

mtrogenrlng atom Het Ar teri inI t.ignally substituted vmthl or
2 substituents, 25 ea télhj P‘? Fﬁ%@ﬁgﬁﬁ‘éfq\‘fqt?m%t ¢he compopps of this
Cl- 4al koxy, Gﬁfeﬂadnkm)tbpretdmte‘dl wyoFamaid¥) or. phinehaoenticdllyHeedtiBle é@tslwéreof '
fluoro, chlo eﬁ ono, iodo, cyano, nethylsulfanyl, cycl opropyl et hynyI
phenyl et h%/nyl eteroaryl ethynyl --, N(Co- 4al kyl )(CO4aI kyl), nitro,
(C1- 2al ky ) (A -2alkyl) N@ﬂk;sgﬁbﬂa@ahw yiteiBldped ring GinfAhia ) 3-nittbgen g
NH2C( O) - BOathﬂs -CO-4alkyl-; Bis aryl(CH2)0 3-OC(O -, wherein the aryl
S optlonally sdibstituted by 1-5 substituents, each substltuent
i ndependently is Cl al @w@@m&wam@myl qptionalysubssignted with I wolonet hyI
bronmo, fl uor sybstituests, exch; submﬂu@ﬁt imleptndehtly fs, CChatksl, Y Lqalkdxdalk opatke ) 8' gﬁ

02/ 06 09

bt Uso2) o5 8E oo eS, B %ﬁwﬁ%@ar%ﬁ Horpyloip, 1%8{%% Bcenphe
conpound¥ of meHiyés ulﬁanylecuqlmmopgﬂathyw ehemylettiyhyl - Hoteruhglefhynybi-N(Co-
phar maceut | ¢ gl RELLRAR 13,304 HalBHELLany MR- (1 2alkyhHNCH-,
Si(CH3)3-C—, or NH2C(O)—; o
A is <Coqalkyl~; |
B is aryl(CH2), ;~0-C(O)—, wherein the aryl is optionally substituted
15 by 1-5 substituents, each substituent independently is Cy-4alkyl, C3-6cycloa1ky1 Ci-
4alkoxy, ﬁifiuoromethyl, bro;no, fluoro, or chloro; and
- XisH, OH, F, Ci4alkyl, C1-4alkoxy, NH2, or X taken with an

adjacent bond is =0.

200 In still yet another embodiment of this first aspect, the compounds of
" this invention are represented by Formula (I) or pharmaceutically acceptable salts
 thereof, wherein |
. NonAr is a nonaromatic 6 membered ring containing ! nitrogen ring
.. atom; _ - _ _ . : '
25 HetAr is a imidazopyridiny} optionally substituted with 1 or 2
' - substituents, each substituent independently is C1-4alkyl, Ci1-4alkoxy, C2_4alkynyl
- tnﬂuoromethyl hydroxy, hydroxyCj.4alkyl, fluoro, chloro, bromo iodo, cyano,
methylsulfanyl, cyclopropylethynyl~, phenylethynyl-, heteroarylethynyl-~N(Cgp-
4alkyl)(Co-4atkyi), nitro, (C1-2atky)(C1- zalkyl)NCHz— (C1-2alkyDHNCH2~,
30 Si(CH3)3-C~, or NH2C(0)~;
Ais ~Cp-qalkyl—;
Bis aryl(CHz)o_3—0-C(O)—, whcrem the m'y] is optionally substituted
by 1-5 substituents, each substituent independently is Ci1-4alkyl, C3-6cycloalkyl, Cp-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and

-10 -



S NonAr is a nonaromatic 6 nenbered ring containing 1 nitrogen ring atom
Het Ar is a pyrrolopyrimdinyl optionally substituted w tBh3hugtst2005
substituents, each substituent independently is Cl-4al kyl, Cl-4al koxy, C2
al kynyl , WO2{o6¥403r omet hyl , hydroxy, hydroxyCl-4al kyl, fi &ERESOUR2E o,

br ono, |odo cyano, 10 nethylsulfanyl cyclopropylethynyl , phenyl et hynyl -
het er oaryi et hynyl -, - N(Co- 4al kyl) ( CO- 4a| kyl), nitro, '

(C _2al kyl ) (C1- 2al k_yI ) NCH2-, (Cl-2al kyl)HNCH2-, Si(CH3)3-C, or NH2C(O) -
Ais -CO dalkyl-; Bis aryl (CHZ)4. 3--0-¢(O -, wherei n the aryl is

ndepondent 1y 1< CL- aaPkite Qs SR Abey R B et Fl oo ny1

brono, fl uor adjagntbbhdiscz0.and X is H OH F, Cl-4al kyl, Cl-4al koxy, NH2, or
‘X taken with an adjacent bond is =0. 20 In still yet another enbodi nent of
this first aspect, the compounds of .... ... this invention are

represent ed by Fornmul alif 9t sal apd)thcrrmmimdimaaldfyhmﬁcmaspﬂot ehesadmpountdihef eof |

Atom . 25 et it fyenSE SFfreB P RORANERD of P BRBLAI AN eckolbld 20T "0
subst i t uent sthegeafwherpist i t uent i ndependently is Cl-4al kyl, Cl-4al koxy,

Co-dal kynyl , - L1 f1 uor &gk V4 mordAtEks mBBERUYRE cblakithe 1 lsOleR ringhl O O
brono, iodo, cyano, nethylsulfanyl, cyclopropylethynyl-,~phenylethynyl -

heteroaryl et ARy - N(Co- 4al kyl ) (CO-4. al kyl), nitro, _
(C1-2al kyl ) (C1-2al kyl ) Metr is abeizigidagyly) bpidnatly smn&té&?waﬂﬁ ég2, or NH2C(0)

obt ;A\oln:ll {y sf}ﬁd kﬂﬂ[e chiuﬁﬁ%ﬁg@éﬁﬂ%@%l?@ E’WQQE ﬁ([ &ge(tjf ggﬁaghdent |y
i s Cl_4al kyl tnftu;r@ngﬁbvbby oKy, hefiroxu@ Kelkyl, fuerd, ichlorarhsomgl iodeyrayrme, f | uor o,
or chloro; aptiyl BRI Aoy MRynyl—, phenylethynyl-, heteroarylethynyl—,—N(Co-
' 4alkyl)(Co-galkyl), nitro, (C1-2alkyl)}(C1-2alkyDNCH2~, (C1.-2alkyDHNCH2-,
Si(CH3)3—C~, or NH2C(O)—;
15 , A is —€p-4alkyl—;
B is aryl(CH2), ,~O~C(O)~, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is C1.4alkyl, C3. 6cycloalkyl Ci-
4alkoxy, trifluoromethyl, bromo, fluoro, or-chloro; and
' X is H, OH, F, C1-4alkyl, C1_4a1koxy, NHz, or X taken with an

20  adjacent bond is =0.

In a second aspect, the compounds of this invention are represented by
Formula (I) or pharmaceutically acceptable salts thereof, wherein
25 ' NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atom; | N
HetAr is a 5 or 6 membered heteroaromatic ring containing 1-3
nitrogen ring atoms, or isoxazolyl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl,
purinyl, pteridinyl, benzimidazolyl, pyrrolopyrimidinyl, or imidazopyridinyl; |
30 HetAr is optionally substituted with 1 or 2 substituents, each
~ substituent independently is Ci-4alkyl, C1-4alkoxy, C2-4alkynyl, trifluoromethyl,
hydroxy, hydroxyCj-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
_cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl-—~N(Co-qaltkyl)(Co-4alkyl),

-11-



-V\D 02/ 068409 PCT/ US02/ 05226 X is H, O—l F, Cl-4al kyl, Cl1-4al koxy, NH2, or X
taken with an ‘adjacent bond is =0. In yet still another28mhgditrpens of this

first aspect., conpounds of 5 this invention are repr Formul a
(1) or pﬂﬁf&zﬁg)g%@?l cally acceptable salts thereof, wher ellﬁéﬁﬂ%@g}s%

nonaronatic 6 nenbered ring containing 1 nitrogen ring atom HetAr is a
benzi mi dazol yl optionally substituted with [ or 2 10 substituents, each
substituent independently is Cl-4al kyl, Cl 4al koxy, C2-4al kynyl,
trifluoronet hyI hydr oxy, hydroxyCl. . 4al kyl, fluoro, chloro,  brono, iodo,

%?Q?bar ;/rFEaP nyl(&?%%l%gwi?%@%hg@f‘?ﬂﬂ A ngt §}’(E§ﬁ3)3_c_ or

(Cl_2al kyl ) (SHZA Xyl ) NCH2- -, (Cl-2al kyl HNCH2-, Si (CH3)3-C, or NH2C(O)-;
15 Ais -CO- 4a|ky|-- Bid cEMlicH2) 0_3--0- (O - -, wherein the aryl is
optionally substituted (g substituents, each substituent i ndependent I y

by
i s Cl_4al kyl, C3-6cycl @d%skm;l R2)15- 3P ddiereip fherarylds onuenally substiswisd b¥ | uor o,

or chloros ands ibisatubhts Qch SubsGrucat iideperdbAay k@(malkhzcygcyéiom?lemlw th an
20 adj acent bopd econd %ﬁ‘?e the conpounds of this

|
i nvention ar é’ 8{5?’3‘3@?‘?@8“&79 %M%orei?r Advaceutical Iy acceptabl e
salts thereof; V\/nerel nX\ker\rOHsF,GCMakybﬁiMaikcﬁtynﬂﬁheoeK takemgwitiomt ai ni ng 1
ni trogen rin% - ﬂ’ {Iget_ is a5 or 6 nenbered heteroaromatic ring
cont ai ni ng 129 BYETYing atons, or isoxazolyl, thiazolyl,
t hi adi azol yl, qU|noIinyI qui nazol i nyl , purinyl pteridinyl,

benzi m d?@/c" yl, pyrrol W fxﬁgl‘]bggaﬁé’eft gﬁ{gudtéé‘{:uen??sgé’ét t‘ﬁg %meo'&l?&s’%f S

opt i onal subst it ut ed W
invention are represented by Formula (I) or pharmaceutlcally acceptable salts thereof

wherein _
NonAr is a nonaromatic 6 membered ring containing 1 ni-trogen ring
atom; .
15 : HetArisa 6 membered heteroaromatic ring containing 2 nitrogen ring
atoms;

" HetAris opt:onally substituted with 1 or 2 substituents, each
substituent independently is Ct_qalkyl, C1-qalkoxy, C2.4alkynyl, tnﬂuoromethyl

hydroxy, hydroxyC]-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
20 cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl—, —~N(Co.4alkyl)(C0.4a1kyl) _ :
~nitro, {C-2alkyl)(C]-2alkyl)NCH2—, (C1-palky)HNCHp-, Si(CH3)3-C~, or
NH2C(O)~;
A is —Cp.4alkyl-; 7 .
Bis. aryl(CHz)1_3—802-‘-,.whe‘rein, the aryl is optionally substituted by
25  1-5 substituents, each substituent independently is‘C1_4a1kyl, C3,5cycloalk'y1, Ci-
4alkoxy, tnﬂuoromethyl bromo, fluoro, or chloro; and
XisH,OH,F, C1-4a1kyl C1-galkoxy, NH2, or X taken with an -

- adjacent bond is =0. .

30 In another embodlment of the second aspect, the compounds of this

invention are represented by Formula (I) or pharmaceutically acceptable salts thereof
wherein '

NonAr is a nonaromatic 6 membered ring containing-l nitrogen ring
atom; '

“12-



substituent i ndependently is Cl-4al kyl, O 4al koxy, C2_4al kynyl,

trifluoronethyl, hydroxy, hydroxyd -4al kyl, fluoro, chl QB@,ugbgt(mns I odo,
cyano, neth Isulfanyl, cycl opropyl et hynyl -, phenyl et hynyl -

het er oar ¥ --; N(CO 4al kyl ) (CO 4al kyl), WO 02/ 0684G'§T§§0%(&53%t 2005
PCT/ US02/ 05226 n| tro, (Cl-2alkyl)(C1l-2alkyl)NCH2-, (Cl1-2alkyl)HNCH2-,
Si(CH3)3-C, or NH2C(O--; Ais -CO4alkyl -; BIS aryl (CH2) 1- 3- SO2 V\/nereln
the aryl is optionally substituted by 5 1-5 substituents, each substituent
i ndependently is Cl -4alkyl, C3_6cycloal kyl, CI. 4al koxy, trifluoronethyl,
bronmo, fluoro, or chlo and JAdal kyl ., d . NH2, or
X taken with an adj aci_ﬁfmb’ﬁﬁcﬂu?r?zmwﬂ %i%uyﬁu t‘&ﬁ%}é’dﬁhrk%tz%‘lﬁ tpﬁq:rg S:second
aspect, the @@hﬁ@bﬁugemndem@enﬂw&ﬁ #dkylafe-4abrys€puatkybyl, Formul a (1) or

‘phar maceut i Cﬁ#ﬂdﬁr@tﬁ@tﬁ?f abhexs aly Hﬁ)xs;@?,ﬁlkfyl ﬂuﬁﬂ?rcﬁlo?o aHerﬂb 1%&6’ rE?and\lo nAr is a

nonaronati c I Ng COﬂt al ni ng

nmenber ed het Wﬂ%‘ﬁ%ﬁylccﬁ%o%ﬁbwyhv Be%lqﬁ'!(”r g’gé?‘?te:fﬁ)wcméff‘ﬂrsﬂcapt i onal |y

"substituted wakiCo4alRylywixss, |(Cy.ezran@1)(®1aedﬂkylsmcﬂzl-; %alkymnemgent ly is C1-

al kyl, Cl1_4a trifluorronethyl, r oxy,
hydr oxyCl_4a$ﬁ%)3T%oP5Mmbpd br ono, i odo, cyano met hyl sul fanyl, 20. -
cycl opropyl et hynyl -,
(Goa ko ) (L gai ki Nﬁ%@@dﬁ%%ﬁa it e B pgtignaly substipeed gy, o ¢y
A is CO 4al kwisubaltu@ntara,acl( mme&@mcndmﬂwaﬁmmﬂ@l Ly heyckoabiyl,iCral |y
substituj@d B¥ikoxy, trifluoromethyl, bromo, fluoro, or chloro; and

- XisH, OH,F, Cj.4alkyl, C1-4alkoxy, NH?, or X taken with an

.adjacent bond is =0.

In yet another embodiment of the second aspect, the compounds of this
15 invention are represented by Formula (I) or pharmaceutically acceptable salts thereof,
wherein |
NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atom; 7 B |
HetAr is purinyl opticnally substituted with 1 or 2 substituents, each
20 substituent independently is C1-4alkyl, C1-4alkoxy, Co-4alkynyl, trifluoromethyl,
""" hydroxy, hydroxyC1-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl-, heteroarylethynyl-,~N(Cp-4alkyl)(Cp-4alkyD),
nitro, (C1-2alkyl)(C1-2alkyh)NCH»-, (Cl,jalkyl)HNCH}-, Si(CH3)3-C—, or
NH2C(0)~;
25 ‘ A is —Cg_4alkyi~;
B is aryl(CH2), ,—SOg2—, wherein the aryl is optionally substituted by
1-5 substltuents, each substituent independently is Cj-4atkyl, C3.geycloalkyl, Cj.-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
- Xis H, OH, F, C1-4alkyl, Ci.4alkoxy, NH?, or X taken with an
30  adjacent bond is =O. |

In still another embodiment of the second aspect, the compounds of
this invention are represented by Formula (I) or pharmaceutically acceptable salts
thereof, wherein . '

-13-
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25 1-5 substituents, each substituent i ndependently is Cl-4al kyl,

C3_6cycl oal kyl, Cl1- 4al koxy, trifluoronethyl, brono, flueBrugostZgsoro; and
X is H, -4al kyl, C |-4al koxy, NH2, or X taken w | acent
bond is 9&0%61%% anot her enbodi nent of the second aspectf,’&’ﬁgozéog%ounds of
this invention are represented by Formula (1) or pharnmaceutically
acceptabl e salts thereof, wherein NonAr is a nonaromatic 6 nenbered ring
containing 1 nitrogen ring atom -12 23 August 2005 WD 02/068409

PCT/ US02/ 05226 Het Ar is a quinazolinyl optionally substituted with | or-2°

substituents, each subgédAUsRhohRERREEESMhYerb® rifd S8 thiking 1%@?«% Kﬁ%y,
C2- 4al kynyl, trifluoronethyl, hydroxy, hydroxyC 1-4al kyl,” fluoro, chloro,

brono, .iodo, _aE,‘S?%Eno, met hyl sul fanyl, cycl opropyl et hynyl -, phenyl et hynyl--,
het eroaryl et hynyl -; N ch_tASiséiﬁiickazbﬁ:frﬁihjﬂaiﬁtﬁdnhlly fibisfifuited with 1 or 2

_ ACE g R, iy, |
optional | ¥ stEtqrometeyl.diydroxygh I+4rdkylsfluergeehlgighbroma dadlo, Cyasependent | y
i s Cl-4al kyl mdt1aamayDa &Mﬂ)rlgpﬁ%}_llynyll,%lﬁ%&iéﬁi&hrl—'& fét‘it&ldzlﬂﬂéi vy L@y ono,

fluoro,. or chl org; an s H, F..Cl1. 4 . 4al’kox NH2, or X
taken with aﬁal?‘ﬂﬁf%égl‘lky oHHO; (glﬁlkﬂl}{%&ﬁ]&hﬁ?% —eFrib S8 @H2rhe second
aspect, the SXMIRAC—afr NEBWG(0)L5 i nvention are represented by Formula (1)
or pharmaceutically acc‘ﬁ)t ZLM e lts thereof, wherein NonAr is a ‘
nonaromati c 6 nenber ed ‘t %‘ﬂ iming 1 nitrogen ring atom HetAr is
purinyl o@tionally subd istanglCHY, t+8Q2-gwlikrainbist aylie mptonadlychbstitted by
substi t uent 'lilffjﬁl%gﬂﬂl%ﬁ'{s! dach §u&ﬁt@h%hﬁpe§%&éﬁ§' ﬁ%f'.aal@l‘, &[M&Xlﬂkyl, Ci-

trifluorometh ]
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and

X is H, OH, F, C1-qalkyl, C1.4alkoxy, NHz, or X taken with an
adjacent bond is =0.

15
- In yet still another embodiment of the second aspect, the compounds of
 this invention are represented by Formula (I) or pharmaceutically acceptabie salts
thereof, wherein
NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring

20 . atom; _ ,
o ~ HetAr is a 6 membered heterocaromatic ring containing 1 nitrogen ring -
atom; |
HetAr is optionally substituted with 1 or 2 substituents, each
substituent independently is C14alkyl, C1-4alkoxy, C2-4alkynyl, trifluoromethyl,
25 hydroxy, hydroxyCj.4alkyl, fluoro, chloro, bromo, iodo, cyano,' meth&lsulfanyl,r
cyclopropylethynyl—, phenylethynyl-, heteroarylethynyl——N(Cg-4alkyD)(Co-4alkyl),
nitro, (C1-2alkyl)(C1-2alkyl)NCHo~; (C1-22alkyl)HNCHs—, Si(CH3)3-C~, or
NH2C(0)-; o |
S - Ais -Cp-qalkyl—; . - - .
. 30 - B is aryl(CH), ;~SO2~, wherein the aryl is optionally substituted by
1-5 substituents, each substituent independently is C1-4alkyl, C3;ﬁcycloalkyl, C1--
4atkoxy, tﬁﬂ_uoromethyl, bromo, fluoro, or chloroi and
o X is H, OH, F, C1.4alkyl, C1-galkoxy, NHp, or X taken with an
- adjacent bond is =0.- '
35
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hydr oxy, hydroxyCl_4al kyl, fluoro, chloro, brono, iodo, cyan, -
met hyl sul fannyl, cycl opropyl ethynyl -, phenyl et hynyl -, heBegastdogshynyl - ;
N( CO- 4al 4al kyl), nitro, (CL-2alkyl) (CLl-2al kyl)NCH2

(O _2al k%%\{l ? S (CH3)3-C-, or NH2C(O)--; 25 A is -PEHUSEIANPE . B s

aryl (CH2)1.3-S02 , wherein the aryl is optionally substituted by 1-5
substituents, each substituent independently is Cl_4al kyl, C3-6cycl oal kyl,
Cl_  4al koxy, trifluoronethyl, brono, fluoro, or chloro; and Xis H OH F,
Cl- 4al kyl , CX_ 4al koxy, NH2, or X taken with an 30 adjacent bond is =0. In
still another enbodi ment of the second aspect, the conmpounds of this

i nvention are represented by Formula (1) or pharmaceutically acceptable
“salts thereof, wherei i 2fisiasperg fhe caopemdnof thiy ipEenion sROTPISOREOER 25

‘NonAr i's a neanelae)iof pRariReReicaly Adcoiallo BAIE] tREREE, Whefid F 09eN ring at om
Het Ar is im dazopyri di E%I ogt | onal(l@l‘\l/ sg)st | Lurtegd_ with 1 or 2 substituents,
_each substituent indepSRBEnts §NqnarqRaliy) RgTbereq ring CRUAIPINECONISRBRY FYE, 5
trifluorofret agdm; hydroxy, hydroxyd -4alkyl, fluoro, chloro, brono, iodo,
cyano, nethyl sul fanyl cl orropyl ethyn b henyl et hyny] ;.
heteroaryl et hynyl -, N Eﬁgyrzfﬁfququr) (WQ%F% ?t?lzog.mnﬁé(inng coftairing 1-3
( Cl- 2al kyl ) ( @rozem Rgg pINEH20T is¢x@zolyhthigtol NG RIiaz8ly CriB) Bingl, quimazolBG( O -; A
i s -CO0_4al kyhgp 1BidiSv a0 3-3-%-;, S RERE ;Eﬁ 4y 0.8 optionally
substituted ?/mn)%o% suﬁ%?ﬁ%{ent s,&}gé% S sr} It ué’iraito?l1 n _ep%;r%lglr}{ly?’y is -
g . 4al kyl , C3_6cycl oal RgtAr igoptiongly repsfituted with dor drepbdiipnentsieasto, fluoro, or
chloro; Hhd ubistitueht igttpehder@y4aCkalkyCldatdeompthyNtigdrony, Rydredyen illsh, an
adj acent bonﬂu&%g Eh%ro,lgromo, iodo, cyano, methylsulfanyl, amino, nitro, (C1-2alkyl)(C1-
' 2alkyl)NCH2~, (C1 2alkyl)HNCH?2~, or NH2C(0)~; "
A is —Cp-galkyl—; |
B is aryl(CH2), ;~0-C(O)—, wherein the aryl is optionally substituted
15 by 1-5 substituents, each substituent independently is C1-4alkyl, C3-gcycloalkyl, C1.-
4alkoxy, trifluoromethyl, bromo, fluoro, o chloro; and ' _ :
XisH, OH, F, C1.4all_<yl, Ci-4alkoxy, NHp, or X taken with an

adjacent bond is =0.

20 - _ - In an embodiment of the third aspect, the compounds of this invention
77" are represented by Formnula (I) or pharmaceutically acceptable salts thereof, wherein
NonAr is a nonaromatic 5 membered ring containing 1 nitrogen ring
atom;
HetAr is a 6 membered heteroaromatic ring containing 2 nitrégen Ting
25  atoms;- |
7 HetAr is optionally substituted with 1 or 2 substituents, each
substituent independently is C1-4alkyl, trifluoromethyl, hydroxy, hydroxyCj-4alkyl,
fluoro, chloro, bromo, iodo, cyano, methylsulfanyl, amino, nitro, (C1-2atkyl)(C1- '
2alkyhNCH2-, (C1-2alkyl)HNCH2-, or NH2C(O)—;
- 30 A is —-Cq.4altkyl—; ,
B is aryl(CH2), ;~O-C(O)-, wherein the aryl is optionally substituted
by 1-5substituents, each substituent independently is C1-4alkyl, Cj_ﬁcycloalkyl, Ci-
4alkoxy, triﬂlioromethyl, bromo, fluoro, or chloro; and
. X is H, OH, F, C1-4alky], C1-4alkoxy, NH2, or X taken with an
35  adjacent bond is =O. - |
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In yet still another enbodi nent of the second aspect, the conpounds of
this |nvent|on are represented by Fornmula (I) or phar nacggp_\lugg{gtlmgs

accept abyig 0% t hereof, wherein NonAr is a nonaronati E})(ﬁm?g:n d ring
cont ai ni ng nltrogen ring 20 atom HetAr is a 6 nenbere roarorratic
ring containing 1 nitrogen ring atom HetAr is optionally substituted with
1 or ‘2 substituents, each substituent independently is Cl..4alkyl,

Cl_4al koxy, C24al kynyl, trifluoronethyl, 25 hydroxy, hydroxyCl4al kyl,

fluoro, chloro, brono, iodo, cyano, nethylsulfanyl, cyclopropylethynyl-
phenyl et hynyl -, heteroaryl et hynyl -; N(CO04al kyl ) (CO- 4al kyl), . nitro,

(Cl-2al kyl)(C1..2alkyl) NCH (Cl 2a| kyI ) HNCH2, Si ( 23 C-, or NH2C(O) -; A
is -CO dalkyl ; 30 B i e th%%gd’é?tn herempoprds of thist i onaI Iy -7
substi t ut ed hmntimﬁars b&}ﬁéﬂchtéﬂfby&?unﬁal@@w%hmﬁ&eﬁﬁcaﬂ AERPRBRIWalty theSeof,

Cl4al kyl , gc%cl oal kyl, Cl1_ 4al koxy, trifluoronethyl, brono, fluoro, or
chl or o; and OH, F Cldal kyl , Cl_4al koxy, NH2, or X taken with an

adj acent Hond is =0. SEOHM1s&filo@waglmﬁ02§)ﬁ5mbmﬁd@wg%8ﬁﬁﬁnfmttdﬁeﬂﬁﬁ§226 I n
a third aspe .the conpounds of this invention are represented by Formula
(1) or pharmaceltically acceptable salts thereof, wherein NonAr is a

nonaromatic 5 nember edﬁetﬂifgs m@nﬂthDMgmaﬂmStﬂPS@gmﬂ withd & Zsubstituesds, sach s a 5

or 6 nmenber emwmeﬁﬁaﬂqma.amlyrm Q9. @u{yﬂ &Dﬂuﬁﬂﬁoﬂy @zﬂlkm&ﬂﬂﬁdnﬁﬂw&lyn :
0ol K aRe skl SR Hob, B o ong S i
is opti oital | yyciapbayyléthyed-, whtiyléthpnyl-2, Iﬁtdarsaryleﬂwny]s —N(ﬁl@h:;alkyl)(Co_ALalkyl),
nitro, (C1-2alkyl)}{(C z_zalkyl)NCHz— (C 1_2a1kyl)HNCH2—- SI(CH3)3—C— or
NH2C(O)—;
A is ~Cp-galkyl—
B is aryl(CH2), ;~0~C(O)-, wherein the aryl is optionally substituted
15 by 1-5 substituents, each substituent independently is C-galkyl, C3. 6cycloa1ky1 Ci-
galkoxy, trifluoromethyl, bromo, fluoro, or chloro; and ' :
‘Xis.H, OH, F, C1-4alkyl, C1-4alkoxy,- NH3, or X taken with an

adjacent bond is =O.

20 . ~ In still another e:hbodiment of the third aspect the compounds of this
- invention are represented by Formula (I) or pharmaceuucally acceptable salts thereof,
wherein
NonAr is a nonaromatic. 5 mcmberéd ring containing 1 nitrogen ring
atony; I ' .
.25 HetAr is purinyl optionally substituted with 1 or 2 substituents, each-

substituent independently is Cy.4alkyl, C1-4alkexy, C2-4alkynyl, trifluoromethyl,
hydroxy, hydroxyC1_4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl—-, heteroarylethynyl—-N(Co-. 4alkyl)(C0_4aIky1)
nitro, {C1.-2alkyl)(Cy-2alky)NCH)~, (C1.2a1kyl)HNCH2— Si(CH3)3-C-, or
30 NHzC(O)—
| A is ~Coqalkyl—;
Bis aryI(CHz)M—O—C(O)— wherein the, aryI is optionally substituted
.by 1-5 substituents, each substituent independently is Cl_4alky1 C3_6cycloa1ky1 C1_
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and -
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10 substituent independently is Cl-4alkyl, trifluoronethyl, hydroxy,
hydroxyC I -4al kyl, 15 fluoro, chloro, bronp, iodo, cyang3Augidtpoes! fanyl,
amno, nitro (Cl 2al kyl) (Cl- 2al kyl ) NCH2-, (C-2al kyl)HNCH2-, or NH2C(O) -
Ais -OOVOMRMA "B is aryl (CH2)4 3 O C(O -, wherein thePﬁ?’yﬁq"@zﬁptlonally
substit ut ed by 1-5 substituents, each substltuent | ndependently is

Cl. . 4al kyl, C3-6cycl oal kyl, d 4al koxy, trifluoronethyl, brono, fluoro,

r “chi oro; and Xis H OH F, C-4alkyl, Cl_4alkoxy, NH2, or X taken with
an adjacent bond is =0. 20 . In an embodi ment of the third aspect, t he

conpounds of this inve e _
phar maceutical |y accep al%?itgog%l%f sb?[‘{]aﬁ%gort;l vaﬁé’xf%ﬂ’ﬁg}étaic v Abnar omat i-c

5 nenbered radjgeenobdmiivi=@y 1 nitrogen ring atom HetAr is a 6 nenbered:
“heteroaromatic ring containing 2 nitrogen ring 25 atons; . 30 HetAr is

optionally substituted with 1 or 2 substituents, each substituent

i ndependent ly is Cl4dal kyitill another embedimentdf, théfhdrdmspect el comp@indd af fhyd |

) oF) e R ST el BB o,
- Codal kyl -; Whemsingry| (CH2) a_ 3--OC(O) wherein the aryl is optionally

substituted by 1-5 submhhhyﬁmtrﬁ)namlﬁcsmﬁhbéra@ﬁhgb&qgﬁmgdm&b Yer fing
Cl. 4al kyl, C3..6cycloal kyl, Cl- 4al koxy, trifluoronethyl,” brond, fluoro, or

chl.oro; and %P’s H OH F, Cl-4alkyl, G -4alkoxy; NH2, or X taken with an
35 adj acent bond is —OHetA]rEis B&zﬁﬁﬁ?&ﬁdlyﬁﬁﬂﬁnaﬂé&mﬁ@ﬁﬁﬁﬂ% PGI2 LISRA(RAR26 | n

anot her  girbog] et sffent BichtHdbstPRREC alkyi NG SRABRYNES 4QkyhyRi S

trifluoromethyl, hydroxy, hydroxyCj.4alkyl, fluoro, chloro, brome, iodo, cyano,
methylsulfanyl, cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl-~N(Cg-
4alky1)(C(j_4a1kyl), nitro, (Ci.-2alkyh){(C1-2alky)NCH)~, (C1-2alkyl)HNCH)2~,
Si(CH3)3-C—, or NH2C(O)—; '

15 A is ~Cp-galkyl—;

B is aryl(CH2), ;~O~C(O)~, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is Cj-galkyl, C3-geycloatkyl, C1-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and

X is H, OH, F, C1_4alkyl, C1-4alkoxy, NH2, or X taken with an

- 20 adjacent bond is =O.

In a fourth aspect, the compounds of this invention are represented by
‘Formula (T) or pharmaceutically acceptable salts thereof, wherein |
NonAr is an aza bicyclo octane ring;
25 HetAr is a 5 or 6 membered heteroaromatic ring containing 1-3
* nitrogen ring atoms, or isoxazolyl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl,
purinyl, pteridinyl, benzimidazolyl, pyrrolopyrimidinyl, or imidazopyridinyl;
HetAr is optionally substituted with 1 or 2 substituents, each
substituent independently is Cj.4alkyl, C1.4alkoxy, Co.4alkynyl, trifluoromethyl,
. 30 hydrdxy, hydroxyC]-4alkyl, fluoro, chloro, bromo, jodo, cyano, methylsulfanyl, ‘
| cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl- ~N(C(-4alkyl)(Co-4alkyl),
- nitro, (C1-2alkyl)(C1-2alkyl)NCH2—, (C1-2alkyDHNCH2~, Si(CH3)3-C-, or
NH2C(O)~;
A is —Cg-galkyl-;
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invention are represented by Formula (1) or- pharmaceutical |y acceptable
sal ts thereof, wherein 5 NonAr is a nonaromatic 5 menmbepgaugiiogont ai ni ng

nit ronlEmrz{oE'ﬁos) atom HetAr is pteridinyl optionally SUF’E&‘{I}SH%{?% th 1 or
i

: 2 subst S, each substituent independently is Cl-4a oxy,
C2..4al kynyl, trifluoromethyl, hydroxy, hydroxyd -4al kyl, fluoro, chloro,
bronD, I odo, cyan, nethylsulfanyl 10 cyclopropylethynyl , phenyl et hynyl -
het er oaryl et hynyl -, N(CO 4al kyl )(CO 4al kyl), nitro,

(C1-2al kyl) (d - 2al kyI ) NCH2-, (C1-2al kyl)HNCH2--,.. Si (CHB) 3-C, or NH2C(O)-

Ais ---Co-4al kyl -- léaanod 129*2-)& é*(cﬁ---ﬁargihmeaegm hana{}ﬁsuﬁgmhteas |

optional |y substi tut ed ubstituents

- i ndependent | $¥ilsd @PSWHFW:I eacltﬁlb@e%mdaﬂmﬂndew is Q%@Myca{epyqlmllsﬂo% hyl |

br O)ngnt L | uor Q?IE@Ky ﬁlirﬂﬁm@memltyﬁbiém fidor&)dr chlor& alraal kyl, tC 1 _4al kgxy, l\IHZf
or aken wi an n e i ment o
the third aspect, the m&@?g} ’ﬂ%‘lg phﬂé‘hﬂx "r&g&g‘@g _ _
Formul a (3) qdjaehébseeRWo.cally acceptabl e salts thereof, vvherel n NonAr i's
a nonaronatic 5 menbered ring containing 1 nitrogen ring atom .25 HetAr .
is purinyl optionally substituted with 1 or 2 substituents, each

substituent i ndependenlhi ¥n érAbddiméa df\the fduitth a@aedt%yconﬁﬁdlﬂidkwﬂﬂhs
trifluorometh

cyano, mnet hyf’é'&{‘?%%? @gﬁ‘gﬁgrﬁgp’ g‘)éé}ﬂél[a@l t%‘yphhrﬁ%cgﬁ@qa&y %%Qﬂrta%le Pal@ qRereAtO do,

het er oar yl et Wwhegein , -N( Co- 4al kYl ) (CQ 4al kyl), nitro,

(CL-2al kyg) (O - 2al kyl)Wﬁrlsa&%awﬁk’fb@%%go Si (CH3)3-C-, or 30

NH2C(O -5 Ais -CO .4 O -, wherein t he aryl is
opti onal |y substitut edHeb@fr izag IBQFB@QTW @tﬁr@mféﬁ&ﬂwalﬂ@édtmﬁﬂment ly:
i s Cl-4al kyl geofe3- 6cycl oal kyl, Cl-

HetAr is optionally substituted with 1 or 2 substituents, each
substituent independently is C1-4alkyl, C1-4alkoxy, C2.4alkynyl, trifluoromethyl,
15  hydroxy, hydroxyCi.4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
. cyclopropylethynyl-, phenylethynyl--, heteroarylethynyl—,—N(C{)_4a1kyl)(C0_4a1kyl),
- nitro, (C1-2alkyl)(C1-2alkyl)NCH2—, (C1-2a1ky1)HNCH2—,- Si(CH3)3-C-, or
NH2C(0)~
A is -Cp-galkyl—;
20 B is aryl(CH2) ;~O-C(Q)—, wherein the aryl is optionally substituted _
~ by 1-5 substituents, each substituent independently is C1;4a1kyl; C3.¢cycloalkyl, C1.
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
X is H, OH, F, C1-4alkyl, C1-4alkoxy, NH?2, or X taken with an
adjacent bond is =O. | |

25 : .
In another embodiment of the fourth aspect, the compounds of this
invention are represented by Formula (I) or pharmaccuncally acceptable salts thereof,
wherein
NonAr is an aza bicyclo octane ring;
30 HetAr is purinyl optionally substituted with 1 or 2 substituents, each
- substituent independently is C1-4alkyl, C1-4alkoxy, C2-4alkynyl, triffuoromethyl,
hydroxy, hydroxyC1-4alkyl; fluoro, chlora, bromo, iodo, cyano, methylsulfanyl,
| cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl—,-N (Co-4alkyl{Co-4alkyl),
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4al koxy, trifluoronmethyl, brono, fluoro, or chloro; and -16 23 August 2005
WO 02/ 068409 PCT/US02/05226 X is H OH F, d-4alkyl, Cl2daulaestwoodNH2, or X
taken with an adjacent bond is =0. In still another enbodi nent of the
third asPON06442" conpounds of this 5 invention are repPESSPEW2HY For nul a
(1) or. pharmaceutically acceptable salts thereof, wherein NonAr is a
nonaronmatic 5 nmenbered ring containing 1 nitrogen ring atom HetAr is

benzi m dazol yl optionally substituted with 1 or 2 substituents, 10 each
substi t uent independently i s Cl-4al kyl, C1-4al koxy, C2._4al kynyl

" e By CYARING AN e ebnoEE, Geere-c b o

het er oar yl et NM(OJ— N(CO_ 4al kyl ) (Cp-4al kyl), nitro,

(CL. . 2alkyl ) (CL- 2al kyl )} I\,J]@é afighs 28l kyl) HNCH--, S (CHB)3---C . or
NH2C(O) -, 15 A i's - CO-4al kyP-e 8 i's aréI(CHZ)OSO-C(O)--, wherein the aryl

is opti onal | y subst i tuBéﬁaI’YH?HJZ)(Bs*% ) (fdwatedn theaey] isopiéanally suhstituted

"i ndependent | yy i S Gbsiftadny |eact§§’ub§l§t&i§ﬂntqmlé@)éhdengris éfu'ﬂkﬁ’ tédgf:ﬂl?gf}yp @iﬁlt hyI

bronmo, fluoro, or c gﬁnld Xi s I?Jg_1

X taken vmth4éapﬁ°x3?@"%ilﬂ"]‘% YL B O’IBOIFIHO’EE’ f rth aspect, the corrpounds
of this invention are K&pl—le@éhlfedllmlkylfdﬂmﬂao)(}ﬂ,)\]}pz ob Kagakercwith egal | y
acceptable s cL}ts tRere wherein NonAr is an aza bicyclo octane ring; 25
Het Ar is a 5%dgcegt 8784 het eroaromatic ring containing 1-3 nitrogen
ring atoms, or isoxazolyl, thiazolyl, thiddiazolyl, quinolrnyl,

S e L TR e e
each subst iinvestion arel fqpmsehand by Formla (T} @apk@dn,ac@hcalﬁaidcemble Caltshheteyfy| |
trifluorometfyl ..
NonAr is an aza bicyclo octane ring;
HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring
15 atom;
HetAr is optionally substituted with 1 or 2 substituents, each
substifnent independently is C1-4alkyl, C1.-4alkoxy, C2-4alkynyl, triflucromethyl,
hydroxy, 'hydroxyC1;4alky1, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl— heteroarylethynyl-,—N(Cg-4alkyl}(Co-4alkyl),
20  nitro, (C1-2alkyl)(C1 zalkyl)NCH2- (Cl-zaikyl)HNCqu SI(CH3)3—C- or
RN NH2€(O)—
A is —C-galkyl—;
B is aryl(CH2),.;+~O-C(O)-, wherein the ary] is optionally substituted
~ by 1-5 substituents, each substituent independently is C1.4alkyl, C3-6cycloalkyl, C1-
25  4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and '
Xis H, OR, F, C1-4alkyl, Cj.4alkoxy, NH2, or X taken with an
adjacent bond is =0,

- In a fifth aspect, the compounds of this invention are represented by
- 30 Formula (I) or pharmaceutically acceptable salts thereof, wherein '
' ' NonAr is an aza bicyclo octane ring;
HetAr is a'5 or 6 membered heteroaromatic ring containing 1-3
nitrogen ring atoms, or isoxazolyl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl,
. purinyl, pteridinyl, benzimidazolyl, pyrrolopyrimidinyl, or imidazopyridinyl;
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30 hydr oxy, hydroxyd _4al kyl, fluoro, chloro, brono, iodo, cyano,
met hyl sul fanyl, cycl opropyl et hynyl -, phenyl et hynyl 23 August 2005

het er oar ~-N(CQO. . 4al kyl ) (Co 4al kyl), nit ro

(C - 2al kﬁﬁz@% 2| kyl ) NCH2-, (C1-2al kyl ) HNCH2-,  Si (CH3) 3TV Rfpc o -
Ais -CO4al kyl-; -17 WO 02/ 068409 23 August 2005 PCT/ US02/ 05226 B i s
aryl (CI—|2)0_3-OC(O) wherein the aryl is optionally substituted by 1-5
substituents, each subst ituent independently is Cl-4alkyl,.C3.6cycloal kyl,
Cl .. 4dalkoxy, trifluoromethyl, brono, fluoro, or chloro; and X is H, OH,

|F’ Cl4alml§ylj ClL. . 4al kO)I-YetANd n@ﬂia11>§ sUBYR A Mivith ﬁ&z@%ﬁt@%ﬁn&mﬁond 't ?oﬁoar .
n an enbodi

represent ed gmlbg%];% Jﬁ@{;%% @‘%ﬂ@éh%lr‘éaﬁ@g?w 1 &@P’f %{Wgr eof ,
wherein 10 Nclmda:oxy,shy&!rme/i'a rmﬂqilcﬂlmr@@hm tromg; iodef ovand, snethfisutbmpred
het er oar omat |; | rqgs@& I&E;ﬁl Iy
substi t ut ed CIB ﬂaﬁylﬁﬂxghg "%H’éﬂ%/llth eacogIIIy su s{yl tue@ga Mgcﬁd@h% T
Cl_4al kyl ? BI%KQWHWBQC%% WWC 2rr@1k%kﬂmﬁﬁz~ SKCHp '
hydr oxyCl_4aN{ﬂcﬂo‘)J_uoro chl oro, brono, iodo, cyano, et hyI sul fanyl

cycl opropyl et hynyl -, phenyl et hyn _

het er oaryl et hynyl -, - - N M '(’CO 4al kyl ), nitro,

(C _2al kyI ) (C1. 2al kyI ) BGs2ryl(CHA); ¢00H, )thieIhlGi-IE-ar 158 61§Eidﬁ1)aﬂy6hbst1aited by .
MR 2098 L ST bl pNb Bl SR,

i ndependé&t I yalﬂchyzlr_lﬂammmethym;@nq,cﬂm logichlo@%-andal koxy, trifl uoronethyl,
bromo, fluoro, or chlorpjs @RSH, F, C1-4alkyl, C1-4alkoxy, NHp, or X taken with an

adjacent bond is =0.

‘ In an embodiment of the fifth aspect, the compounds of this invention.
- 15 are represented by Formula (I) or pharmaceutically acceptable salts thereef, wherein

. NonAr is an aza bicyclo octane ring; _ R

HetAr i5a6 membered heteroaromatic ring containing 2 nitrogen ﬁng
atom; :

HetAr is optionally substituted with 1 or 2 substituents, each
20 substltuent independently is C1-4alkyl, C]-qalkoxy, C2-4alkynyl, trifluoromethyl,

~hydroxy, hydroxyCj-4alkyl, flucro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl-, heteroarylethynyl--N (C()-4alkyi) (C().4alky1),
nitro, (C1-2alkyl)(C1-2alkyl)NCH2—, (C1-2alkyl) HNCH2—, Si(CH3)3~C—, or
NH2C(0)=; |
25 ' A is —Cp-qalkyl—;

B is aryl(CH2), s~SO2~-, wherein the aryl is opuanally substituted by
1- 5 substituents, each substituent mdependently is C1-4alkyl, C3_60ycloalkyl Ci-
4alkoxy, trifluoromethyl, bromo, flucro, or chloro; and

X isH,OH, F, C1_4a.1kyi C1_4a1koxy, NH2, or X taken with an

30 adJacent bond is =0.

] In a sixth aspect, the compounds of this invention are represented by
Formula (I) or pharmaceutlcally acceptable salts thereof, wherein
_ NonAr isa nonaromatic 6 membered ring contmnmg 1 mtrogen ring
- 35 atom;
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Xis H OH F, C1_4al kyl,. C 1-4al koxy, NH2, or X taken with an adjacent
bond is =0. In anot her enbodl ment of the fourth aspect, bBaugasesds of
this invention are represented by Formula (1) or pharnmaceutical | X

accept abV@ ©@A4F8489 t her eof, wherein NonAr is an aza bi cycP§TEBPHAE2¢ i ng;
Het Ar is purinyl optlonally substituted wwth | or 2 substituents, each
substituent independently is Cl-4alkyl, Cl..4al koxy, C2-4al kynyl,
trifluoronethyl,. hydroxy, hydroxyd _4al kyl; fluoro, chloro,.brono, iodo,
cyano, methyl sul fanyl, cyclopropylethynyl , phenyl et hynyl -

het er oaryl et hynyl -, - - %B é. gﬁ t 02/ 068409
In still another enbodl men:@(%@% u%%%}{}é%me ﬁt&he ccgﬁ%grﬁn%\g’jof this .
i nventi on ar eitiogpn BB ACEY. \isEOEAi], éhlélc)lylothIM@QMc@uwanfﬂ lopinagelapt.abl e

‘salts thereo
(C1_2al kyl) rhfiﬁ?f\kﬁ bR %é“&ﬁmdéﬂyl u;ﬁgu TSRO &

aryl (CH2)0_3 0-C(O) - @iféﬁ HPW@ I&PWWF fthér%fl%ﬂbét&ﬂ%w Fa%‘had 5 by 1-5

“substituent ssubeamhnlsummajﬂmm Condelkyhdenialioxys CQ:l4_aAk§hllyy ltiifl@Bedethyl,oal kyl ,

a_ 4al koxyqycﬁé#i 'h)';(i&f&m *th?d QEQESDchlB{dJ%E&no qbdd; '&gﬁ’r[ ?r@%gﬁa{gﬁ HooH F,

Cl- 4al kyl 0. 10 15
atom 20 meggmméqmyﬂdo rph@nykghmi—ai@tm@ybtmnﬂct—aﬂ@maﬂgl)@mﬂkﬂ)s a6

nmenber ed het g @]_r@g]k 1RGN, NG 2N ERNCH, L H Ar_ig optionally
substituted a{é (gubst | tuer‘1t£sl-|-r(ea(2:2ﬁ1 ygubst | guenglﬁ-ﬁéependent ly is
Cl\ﬁnﬂtz A P‘koxy,

Cl_4al kyI C2- 4al kynyl , trifluoronethyl,
A is ~Cp-galkyl—;

B is heteroaryl(CH2), ,~C(O)-, wherein the heteroaryl is optionally
substituted by 1-5 substituents, each substituent independently is C1.4alkyl, C3-

geycloalkyl, Cq-4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
_ Xis H, OH, F, Cj_4alkyl, C1-4alkoxy, NH2, or X taken with an
15  adjacent bond is =0.

In an embodiment of the sixth aspect, the compounds of this invention
are represented by Formula (I) or pharmaceutically acceptable salts thereof, wherein
NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
20  atom,; 7 _ | _
o HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring
atom; _
HetAr is optionally substituted with 1 or 2 substituents, each
_ substituent independently is Cj.4alkyl, C1-4alkoxy, C2-4alkynyl, trifluoromethyl,

25  hydroxy, hydroxyCy-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl, _
cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl——N(Co-4alkyl)(Cp-4atkyl),
nitro, (C1-2alkyl)(C1-2alkyhNCHy—, (C1-2alkyhENCH—, Si(CH3z)3-C-—, or
NH2C(0)—;

A is —Cg-qalkyl—; ,
30 B is heteroaryl(CH2), ,—C(O)-, wherein the heteroaryl is optionally
substituted by 1-5 substituents, each substituent independently is C1-4alkyl, C3. |
6eycloalkyl, Cq.4alkoxy, triflucromethyl, bromo, fluoro, or chloro; and
Xis H, OH, F, Ci4alkyl, C1_4alkoxy, NH32, or X taken with an

. adjacent bond is =O.
35
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hydr oxy, hydroxyCl-4al kyl fluoro, chloro, brono, iodo,.cyano,
met hyl sul fanyl, cycl opropyl ethynyl -, phenyl et hynyl - 23 August 2005

het er oar YWW@b3068¥Je- , _N( CO- 4al kyl ) (CO-4al kyl), nitro,
(C1-2atkyl ) (CI- 2al kyl ) NCH2-, (CI-2al kyl ) INGHR-- -, Si (CHB) BCpusoais226

NH2C(O) -; Ais -CO4alkyl-; Bis aryl(CH2)0_3-0--C(O-, wherein the aryl
IS optlonally substituted by 1-5 substituents, each substituent

i ndependently is Cl.4al kyl, C3-6cycloal kyl, d- 25 4al koxy,
trifluoromethyl, brono, quoro or chloro; and Xis H OH F, Cl4alkyl,

Cl- 4al koxy, NH2, or X tlaheevewtﬁ hvspaat tt@dso&rp%nadmﬁﬁishﬁvenﬁon b :gpl%éefr&éab
aspect, the qug% thIStI entlop?gre re}%rﬁ%?en ed, by Forrrula?'(l)
or phar maceu B MF%’ Y escepibleis t eVReI&EhAr i s an aza
bi cycl o octane ring; HélolWAriisaaobaromafic Gendisticeetl Higd €orRARINFEL difrogdn \Ghg

containing 1. mn' trogen ring atoms, or isoxazolyl, thiazolyl,

t hi adi azol yl aqw nol i nyl, quinazoli nyI purinyl, pteridinyl, _
benzi ni daZol yl, pyrrol d'Bi}Atm&lﬁnwmemberﬂﬁltmommladmnygpoatmﬁlrEgSI—August 2005

WO 02/ 0684091}%@ A5R2 s

substituents; Ci %abstlgag‘g’%ﬂouge%@%?@ﬁt y |saﬁﬁhi¢°¥hﬁpq%£§)ﬁn¥0xy,

C2- 4al kynyl | PP‘F‘FMB’GPM}( henzimigazglyb,pyrrolapyrigudiayl, mnklylazopwndmwb chl oro,
brono, iodo, cyano, netHryAsildpaoal stﬁyﬁhw@rﬂmiﬁf@){ﬁ%muentspg&ﬂw et hynyl -

06 ot 5t ity kst FHOL Al 31 o, o,
NH2C( 0)I | A hxdmmlwalmacym-ztaﬂcyl,sﬂlmrq,| qhigki) iproBloWo -Gyanbemethylstifenyar y| d| s |

t t
TS 1 aal oyt BRI e AR - MRl AR SRR R CoppaRgn et Y
fluoro, or CWIUZS’F 631aﬁlky&(%zﬂkylaﬂcﬁz— €124 Wcﬁﬂﬂﬁl(ﬁﬁ@s—%gr or X
taken with aNHpa{Dgcent bond is =0.

A is —-Cp_qalkyl—;

15 B 1s aryl(CH2), ;—C(0)—, wherein the aryl is optionally substituted by
1-5 substituents, each substituent independently is C1-qalkyl, C3_5cycloalky1 Ci-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and

) - XisH, OH, F, C1_4alkyl, C1.4alkoxy, NHp, or X taken with an
adjacent bond is =O.

20

" In an embodiment of the seventh aspect, the 'Ctjmpdilnds of this
invention are represented by Formula (I) or pharmaceutzcally acceptable salts thereof,
wherein

: - NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
25 atom; _ '
B HetAr is 6 membered heteroaromatic ring containing 2 nitrogen ring
- atom; - -

HetAr is optionally substituted with 1 or 2 sub;stituents, each
substituent independently is C1-4alkyl, C1-4alkoxy, C2.4alkynyl, trifluoromethyl,
30  hydroxy, hydroxyCj-4alkyl, fluaro, chloro, bromo, iodo, cyano, methylsulfanyl, _
| - cyclopropylethynyl~, phenylethynyl-, heteroarylethynyl—, —N(Cp-4alkyl)(Co-4alkyl),
nitro, (C1-2aliyl)(C1-2alky)NCHo-, (C1_2alkyl)HNCH2— Si(CH3)3~C~, or
NHzC(O)—
- Ais -Cp_4atkyl—;
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In an enbodi nent of the fifth aspect, the conpounds of this invention. 15
are represented by Formula (1) or pharnaceutical |y accepbaugustaons

t her eof , erein NonAr is an aza bicyclo octane ring; HetAr i's a 6 nenbered
het er oar B4 ng containing 2 nitrogen ring atom Het RETUSOHRI60Nal |y
substituted with 1 or 2 substituents,. each 20 substituent independently is
Cl .. 4al kyl, Cl4al koxy, C2-4al kynyl, trifl uoronethyl, Cee
hydr oxy, hydroxyd _4al kyl, fluoro, chloro, brono, iodo, cyano,
met hyl sul fanyl, cycl opropyl et hynyl -, phenyl et hynyl -, heteroaryl et hynyl -;

N SaTko ) NG ) ( B ek, HtoRR kel fhel S Yod Ml lisuneg i
aryl (CH2) 1- 3-5-sgbstituengh epe substituentripdeperdenply isofnlghlkyk @3sgdytionbl, 0y 1-5 -
"substi tuent s4ﬂg@§htﬂﬁggﬂﬁmﬁﬂbgng@ﬁomg§?gp{:mgmi. ﬁn&' -4al kyl, C3_6cycl oal kyl ,

Ci - 4al koxy, trif[uoropet r , uoro, oOr chloro; and Xis H OH F,

. Cl-4al kyl, Cl_4al koxy,XNiHéf,: Q. B Gl AaleyL k-nialkoxy, B a0F Xclaken wisheni s =0. I n
“a sixth a5 PegdiacehiorfddgReynds of this invention are represented by Fornula

(1) or pharmaCeutically acceptable salts thereof, wherein NonAr is a '

nonaromatic 6 nenbered ring containing | nitrogen ring 35 atom -20 23

August 2005 WO 02/ 0684RGarRaigitaeRe0 BRABnipRiMs HShR iBvédioR afEBEhREGEkd by
heteroaromat%crmr&]]ll n@ cor}'{ ai ni ng -3 %rlogain rin aﬁloms, or 1soxazol }’I :
thiazolyl, thrasagbeypnamacetically accenizhls, téF‘?‘fﬁvrgf;W B nyl , pteridinyl,
benzi m dazol yl, pyrr ol NpyAt ixiadionyiomatit 6i méraleetedsn i dbmtiiningHekifbgdSring

opt i onalj.i(y sibstituted with 1 or 2 substituents, each 5 substituent

i ndependently 1’5 Cl 4al kyl, Cl_4al koxy, C2-al kynyl, trifluoronethyl,
hydr oxy, hydroxyC _4al RgiAr i§ & Gor 6 marhitesedohetdyoanomatic oitig coatgimirg 1-3

g: 2%’1): lrjlyr Ztr‘lﬁgg%ﬁnﬁi’%%l%ﬁd@% éﬁ%??ﬂ%i%gpﬁ%ka’ﬂfa%ﬁﬂ quinolinyl, quinazolinyl,
purinyl, pteridinyl, benzimidazolyl, pyrrolopyrimidinyl, or imidazopyridinyl;
_ HetAr is optionally substituted with 1 or 2 substituents, each
15  substituent independently is C1-4alkyl, C1-4alkoxy, Co-4alkynyl, trifluoromethyl,
- hydroxy, hydroxyC1-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
~cyclopropylethynyl—, phenylethynyl-, heteroarylethynyl-,—N(Cq-4alkyl)(Co-4alkyl),
nitro, (C1-2alkyl)(C1.2alky)NCH2—, (C1-2alkyhHNCH2-, Si(CH3)3~C~, or
NH2C(0)—;
20

A is —Cp-galkyl—;
| " Bis 'aryl—cyclopropyl-—C(O)—, wherein the aryl is dptionaliy substituted
by 1-5 substituents, each substituent independently is C1-4alkyl, C3-gcycloalkyl, Ci-
4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
S X is H, OH, F, Cj.4alkyl, C1-4alkoxy, NH?2, or X taken with an
25  adjacent bond is =O. o |

In an embodiment of the eighth aspect, the compounds of this )
invention are represented by Formula (I) or pharmaceutically acceptable salts thereof,

wherein '
S 30 NonAris a nonaromatic 6 membered ring containing 1 nitrogen ring
atom;
" HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring
atoms; '
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nitro, (Cl 2al kyl ) (CL- 2al kyl ) NCH2-, (CI - 2al kyl JHNCH2 , Si (CH3)3-C-, or

NH2C(O)-; 10 Ais --CO4alkyl-I B is heteroaryl (CH2)1_ 3-2@@@bustMQrei n the
het er oar ionally substituted by 1-5 substituent substi tuent
[ ndependg‘}rﬂ ?23?/06?@0 4al kyl, C3- 6cycloal kyl, C _4al koxy, '[Sl}l or oirirgt hyl , _
bronmo, fluoro, or chloro; and X is H OH, F Cl - 4al kyl , Cpal koxy, NH2 or X
taken with an 15 adjacent bond is =0. In an enbodi ment of the sixth .
aspect, the conpounds of this invention are represented by Fornula (1) or
pharmaceutical |y acceptable salts thereof, wherein NonAr is a nonaronatic 6

menbered ring contai ni ngtAr B ﬁmpsﬁmﬂaﬁ@@wﬁm%ﬁ% tw ﬁts% & member ed
Ji N

Subst gt ed. éa%sh%ufgwﬁgﬁe?a%@ﬂ% GarelP EEE ket Lo etionyl. tiduspemiint y 12

Cl - 4al kyl , OZldtax)kdnxglr,ox@ZLqAdekﬂupto chlord, booma@ iedd) ¢iano? mektythutfxiyyl,

hyd d - 4a) f

Sl ont opyt ariposs iy ?ﬁ %&hﬁ’*"% egé*@?@hpﬁ%‘lﬁ?ﬁgﬁ%ﬂ%fﬂ&ﬁ% )

N( CO- 4al I¥y1 ) pitza. éél-zaﬁﬁyl)( alksd) Cia24, (@ma;hy})cmcliaus;(q o or

(d -2al kyI)I—Nﬁj@(o)_Sl (CHB)3--C— or NH2C(O-; Ais --CO4dalkyl-; Bis

het eroaryl (CH2) 1.3 _& ﬁ F t he heteroaryl Is optionally substituted
by 1-5 substltuents Ytuent independently Is Cl 4al kyI C3

6cycloal kyl, C 1 _dal kOBYis afﬁicgrl:l g}%ﬁ@g thea %8 flﬁx’tccf’md X
H, O—I F, | [

RN Bt v i b o o

aspect, Jlﬂhe Mhp@utrdhmn@methylsbrom&elﬁlhbmnoﬁﬂﬁofoepmcesent ed by Formula (1) or

pharmaceutical ly accepiaPre oipd & LARLE 4 REHF NS, or X taken with an :

adjacent bond is =0.

In an embodiment of the eighth aspect, the compounds of this
15  invention are represented by Formula (I) or pharmaceutically acceptable salts thereof,
- wherein
NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atom; _ :
HetAr is a pyrimidinyl ring optionally substituted with 1 or 2
20  substituents, each substituent independently is C1-4alkyl, C1-4alkoxy, C24alkynyl,
- uifluoromethyl, hydroxy, hydroxyC1.4alkyl, fluoro, chloro, bromo, iodo, cyano,
methylsulfanyl, cyclopropylethynyl—, phcnylethynyl— heteroarylethynyl—~N{Co-
. 4alkyl)(Cp.4alkyl), nitro, {C1-2alkyl)(C1-2alkyl)NCH?-, (C1.2a1kyI)HNCH2-
. Si(CH3)3-C—, or NH2C(0)-;
25 A is -Cq-qalkyl—
7 3 7 B is aryl—cyclopropyl-C(O)—, wherein the aryl is optionally substituted
by 1-5 sub_stituent_s_, each substituent independently is C1-4alkyl, C3-gcycloalkyl, Cy-
4alkoxy, triflucromethyl, brqu, fluoro, or chloro; and
| X is H, OH, F, C1.4alkyl, C] -4alkoxy, NH2, or X taken with an
30  adjacent bond is =O.

In another embodiment of the eighth aspect, the compounds of this
invention are represented by Formula (I) or pharmaceutlcally acceptable salts thereof
. wherein
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NonAr is a nonaromatic 6 menbered ring containing | nitrogen ring atom 5
HetAr is a 5 or 6 nenbered heteroaromatic ring contalnlnggﬁmgwﬂ@bbggen ring
atons, or isoxazolyl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl,
puri nyl , W60 y1 " benzi i ni dazol yl, pyrrol opyri ni dinyi PCEUS02/05226
inidazopyrldlnyl Het Ar is optlonally substituted with 1 or

substi tuents, each .substituent independently is Cl4al kyl, Cil- 4alkoxy,
C2-4al kynyl, trifluoronmethyl, 10 hydroxy, hydroxyd - 4a|ky| fluoro, chloro,
brono, iodo, cyano, nethylsulfanyl, cyclopropylethynyl-, phenylethynyl

het | eth I

et eroaryl oty o0 s R g Qe rongnery . 1
20 In an ent®eMient of the seventh aspect, the conpounds of this 25 atom
"NonAr i ti Het A
A Pre;rblafeg &%gg;tggﬁ | CHGATRIDSY; ke z%‘n IIQ ¥ Bﬁzlélnﬁuﬁﬁghteﬁ'vhﬂpﬂm“ ng ris
- CO-4al kyl - I'S nag’;és‘%lbﬁ&fti u%" é%f’ n e\ﬂ/ﬂng }1‘4?‘%5 ?r}ﬁalll<‘g‘yAE?148H<§P¥l§/
) é l{ bz t : I( u}ﬁed tﬁﬁuomtmﬁsﬁrmehuckox}éacmllsylbﬂmomuéﬂmo; lnrdﬁmemdem)da;xo,:c Is

a 0 u 0 uoro, or
chl or o; yand(ﬁetﬁgﬁfﬂl‘fﬂ@q‘%{.}op@yﬁ Xﬁhéxfyl%ﬁ]:y&tl Oﬁ&%ﬁé&ygmyr@({_’—t aken with an
adj acent bordlkyD(C0-4alkyDeRitrooC1a2 )rk( i aEDNCHR - K61 -2allaDENCHz -,

phar maceut i e{¢N3RCCEPsAPH Lt S thereof wherein atom HetAr is
optional |y substituted, w tfc g substi tuent s, each substituent
i ndependently is C - 4afkTC0-¢alK Yllal koxy, C2..4al kynyl , trifluoronethyl, 30

%?L org l}lopgdroxyqo a: (Igyhsoar{; ﬁ‘m@ \Pﬁ&% thé 240is extﬁgz?i sublsuetutedn .
N OO aal ky s aiapaRles Bah Sposti andsﬁqx%?@m z%qlkx};@ e

(C1- 2al kyl ) Hpsilliay, tnﬁuc)fdf@)}.ﬁ#l(brpmorﬂuoro or chloro; and
Xis H, OH, F, C1-4alkyl, C1-4alkoxy, NHp, or X taken with an

adjacent bond is =0.

15
In still another embodiment of the eighth aspect, the compounds of this
invention are represented by Formula (I} or pharmaceutically acceptable salts thereof,
wherein
NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring

20  atom; : _
o * HetAr is pyridaziny! ring optionally substituted with 1 or 2
substifuents, each substituent independently is C1-4alkyl, C1-4alkoxy, C3-4alkynyl,
trifluoromethyl, hydroxy, hydroxyCj-4alkyl, fluoro, chloro, bromo, iodo, cyano,
. methylsulfanyl, cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl—,—N{(Cp-
25  4alkyl(Co-4alkyl), nitro, (C1-2alkyi)(C1-2alkyDNCH)-, (C1-2alky)HNCH?2-,
Si(CH3)3—C—, or NH2C(0O)—;
| A is —CQ.4alkyl—;
B is aryl-cyclopropyl-C(O)~, wherein the aryl is optmnally substituted
by 1-5 substituents, each substituent 1ndependently is Cl_4alkyl Cs- ﬁcycloalkyl Ci1-
30  4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
X is H, OH, F, C1-4alkyl, Cj_4alkoxy, NHo, or X taken with an

adjacent bond is =0.
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NH2C(O) -; Ais --CO4alkyl-; -22 23 August 2005 WO 02/ 068409
PCT/ US02/ 05226 B is aryl (CH2)i _3-C(O) -, wherein the aryl zggu@gétlzgggl Iy

substi t 5 substituents, each substituent i ndep
Cl. . 4al E&F’%@é&‘gcycl oal kyl, Cl1_- 4al koxy, trifluoromnet hyI?)ré %&%Sﬁil uor o,

or chI oro; and X is H OH F, Cl 4alkyl, Cl_4al koxy, NH2, or X taken with
an  adjacent bond is --0. In an eighth aspect, the corrpounds of this .

invention are represented by. Formula (1) or pharnaceutically accept abl e
salts thereof, wherein NonAr is a nonarorratlc 6 menbered ring containing |

nitrogen ri ng 10 atomIn"d%BfNeréﬁb@dlﬁleﬁfofEth gF&eﬁh@% @@ﬂﬁs&io@tﬂié ng

containing 1-3 nitrogen ring. atons | SO azo :

t hi adi azol yIINVEHAORGS Wﬂe-“’e‘lfﬁ‘?hhfﬁ‘lmﬂ? (L) or phﬁqmwutwpltheaqcapwp salts thereof,
benzi mi ld?zol\yﬂégre@yr rol opyr |hm di nyI or I Xni dazopyr i dlhnyl Hgt Ar is
Pdependent iy 15 CL 4Ry isaroRsioRtls § ToSHBHtR] HpE CORRRPIER GEETOPE

~ hydr oxy, ShyditemyC - 4al kyl, fluoro, chl oro brom) i odo, cyano,

HSE 23/'()2?;{ 2'?Klynyl Cy?:\l%%ﬁx % %ﬂﬁ OP{EQ'? nlé('lsﬁ{bﬁ%fu%d with 1 or 2 substituents,
(C1_2al kyl ) (@&&h Buh G?N@Flependf yis 54, DKSIQM’(E‘“@- or NH2C(O) -
20 Ais - COmﬂabﬂoyﬂethyl Hrdirsx hydroﬁ}\!@i @ﬂkﬁpﬂhm@( &lloro, PRASIitkd, Beandl Y| 1S

O o dal k1 B o %Pmlﬂée%yw;fnueniﬁ?hwﬁF%?q%%é%th”emnm%pef” fone

or chl oné; amaﬂcle(Cg_zﬂailkym—hltﬂB (QLARYBY 1,24y NCROXW(C1 NHTky HNGHpaken with

an . 25 adja [ an enbodi ment of the eighth aspect, the
conpounds oﬁﬁH@%_lén\/%rﬁﬁ n@ré represented by Forrmula (1) or :

phar maceut i cal | y acceph &bteogalkyk-; t her eof ,

B is aryl-cyclopropyl-C(O)-, wherein the aryl is optionally substituted
by 1-5 substituents, each substituent independently is Cy1.4alkyl, C3.gcycloalkyl, C1-

15  4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
X is H, OH, F, Cj_4alkyl, C1_galkoxy, NH2, or X taken with an

- adjacent bond is =O.

In a ninth aspect, the compounds of this invention are represented by
20  Formula (I) or pharmaceutically acceptable salts thereof, wherein |
R - NonArisa nonaromatic 6 membered ring containing 1 nitrogenring -~
atom;
HetAr is 2 5 or 6 membered heteroaromatic ring containing 1-3
© . nitrogen ring atoms, or isoxazolyl, thiazolyl, thiadiazoly!, «uinolinyl, quinazolinyl,
25  purinyl, pteridinyl, benzimidazolyl, pyrrolopyrimidinyl, or imidazopyridinyl;
HetAr is optionally substituted with 1 or 2 substituents, each
_ substituent independently is C14alkyl, C1-4alkoxy, C2-4alkynyl, trifluoromethyl,
hydroxy, hydroxyC1-4alkyl, fluoro, chloro, bromo, icdo, cyémo, methylsulfanyl,
cyclopropylethynyl-, phenylethynyl-, heteroarylethynyl-,~-N(Cg-4alkyD)(Cg-4alkyl),
30 nitro, (C1-2alkyl}(C1-2alkyl)NCH2—, (Cy _zalkyl)HNCHz— Si(CH3)3-C—, or
| NH2C(0)—;
A is —Cg-4alkyl—;
B is heteroaryl(CH2), ,~O-C(0O)-, wherein the heteroaryl is optionally
~ substituted by 1-5 s'u_bstituents,' each substituent independently is C1-4alkyl, C3.
35  gcycloalkyl, Ci.4alkoxy, trifluoromethyl, bromo, flﬁoro, or chloro; and
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wherein 30 NonAr is a nonaromatic 6 nmenbered ring containing | nitrogen
ring atom HetAr i's a 6 nmenbered heteroaromatic ring colBaiugustPodsni trogen
ring at gust 2005 WD 02/068409 PCT/ US02/ 05226 ] tionally
substltu of'z%g%fyl or 2 substituents, -each substituent g?ﬁﬁ?ﬂ%%&%ﬁtly IS
Cl 4al kyl, Cl4al koxy, C2-4al kynyl, trifluoronethyl, hydroxy,

hydr oxyCl - 4al kyl, fluoro, chloro, brono, iodo, cyano, nethylsulfanyl,

cycl opropyl et hynyl --, phenyl et hynyl -,

het er oaryl et hynyl - --, --N(CQ 4al kyl ) (CO-4al kyl), 5 nitro,

(C1_2al kyl ) (C1- 2al kyI ) I\%ﬂ@u ; n NH2C(O) -
Ais -CO 4al kyl-; Bi sﬂgr—% O?glg’ll%%ragpgi ﬁé‘( Rt 33&'2’3(3 enavgly S

- optional ly sdissenttbendds =By 1-5 substituents, each subst i tuent independent I y
"is Cl..4alkyl, C3_6cycloalkyl, Ci1_ 10 4al koxy, trifluoromethyl, brono,
fluoro, or chI oro; and X is H_OH F, Cl..4alkyl, O -4al kox NH2 or X
_taken with an adj acerf asgmboflignentof ihg ninih espsettesnmpsringnel thisghyentian pect |

the conpgundge Rbresbiisd b9 Fbﬂfﬁﬁﬁ!tl? ep maéaﬁemﬁei&sﬁtam sHIRS 1Hefeaf, Whbredt
pharmaceutical ly acceqﬁ?w%}e sal ?herg wher.ein NonpAr. IS a nonaromatic

6 menbered fing contai liaﬁ‘P{“FB’&é‘ﬁc b AIng eUkFIINg 1NIORSIFHTg Ny |
ring optionakdmy; substituted with 1 or 2 20 substituents, each substi tuent

i ndependently is Cl- 4&&&&1 méﬁlb%?eﬁ%ete%@argﬁ !ﬁ%n}{l S‘a‘btt rif 'ﬁmir%é*é%trﬁ‘

hydr oxy, hydroxyd . 4a I"or
met hyl sul f amyam; cycl opropyl et hynyI , phenyl et hynyl -, het eroaryl et hynyI -

N(Co_ - ¢@al kyl, )(CMaldg; ﬁ’all Lﬁég %I}I{P % |‘§s¥1'td
(Cl- 2a| kyI ) H %‘a% ent in yls 1453{( oxy, C2-4a kynyl oro ethyl

hydroxy, hydroxyCj-4alkyl, fluoro, chloro, bromo, iodo, ¢yano, methylsulfanyl,
cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl-—IN(Cq.4alky!)(Co-qalkyl),
- nitro, (C1-2alkyl){(C1-2alkyl)NCH2—, (C1-2alkyhHNCH2-, Si(CH3)3~C—, or
15 NH2C(0)—

A is —Cp-galkyl—; :

B is heteroaryl(CH32), ,—O-C(O)—, wherein the heteroaryl is optionally ‘
substituted by 1-5 substituents, each substituent independently is C1-4alkyl, C3. -
gcycloalkyl, C1_galkoxy, trifluoromethyl, bromo, fluoro, or chldro and

20 XisH,OH,F, C1- 4a1ky1 C1_4a1koxy, NH?7, or X taken w1th an

~ adjacent bond is =0.

In a tenth aspect, the compounds of this invention are represented by
Formula (T) or pharmaceutically acceptable salts thereof, wherein
25 ' NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring -
atom;
HetAris a 5 or 6 membered heteroaromatic ring containing 1-3
nitrogen ring atoms, or isoxazolyl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl,
- purinyl, pteridinyl, benzimidazolyl, pyrrolopyrimidinyl, or imidazopyridinyl;
30 HetAr is optionally substituted with 1 or 2 substituents, each
- substituent independently is C1_4alkyl, C1-galtkoxy, C2-4alkynyl, trifluoromethyl,
hydroxy, hydroxyCj-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl——N(Co_4alkyl)(Co-4alkyl),
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B is aryl-cyclopropyl-C(O-, wherein the aryl is optionally'substituted by

1-5 substituents, each substituent i ndependently is C -4ablgylist 2005

C3- 6cycl %@d@m@l 4at koxy, trifluoromethyl, bromo, fl ugoy. ‘ﬁfo
and X is H. OH, F, Cl.4alkyl, CJ.4alkoicy, NH2 or X taken vm%

adj acent bond is =0. In anot her embodi ment of the ei ght h aspect, the
conpounds. of this invention are represented by Formula (1) or
pharmaceutical |y acceptable salts thereof, wherein -24- 23 August 2005
WO 02/ 068409 10 15 20 atom NonAr is a nonaromatic 6 menbered ring

cont ai ni ng 1nitdot (@pealkyey -2kANCE2p(Ci dality))HNECHpg, SipCignat-yorsubst i t ut ed
wth 1 or ]g%ﬂgz@kt .uents, each substituent independently is Cil-4alkyl,

Cl - 4al koxy, ynyl, trifluoronethyl, hydroxy, hydroxyC -4al kyl,
fluoro, chloro, brono, Allédﬁﬂ-@ika’hﬂ met hyI sul fanyl, cycl opropyl et hynyl -

phenyl et hynyl -, hetero r | - N (@N 4 itro,
(C-2al kyl ) (CL- 2a|°|§/ hﬁm%@ =R kyT) 2%5‘)6@'?‘%@%% )mzc?ﬂ NH2C(O)-
Ais -CO%al 1aps érswsﬂé%ﬁo%&yhst@mtmde@mde@ﬂh it Gredatkyl,

optionally sstigetdathae@l_mkmayﬁum@mem B}cﬁnoefﬁmsafeﬁtokd taﬁ@t Independently
I s Cl-4al kyl, C3 60yc| :f{ (E 4 | koxy, fI u hy brorm
fluoro, or chloro; and O &@ﬁq&’l k4 7‘3” o WRBn o X
taken with aﬁuja@ﬂtg&mgsznd is =0. atom PCTI US02/ 05226 NonAr S a
nonaromati c 6 nmenbered ring containing 1 nitrogen ring HetAr is a pyrazinyl

ring optionally substituted with I or 2
10 In an embodiment of the tenth aspect, the compounds of this invention

are represented by Formula (I) or pharmaceutically acceptable salts thereof, wherein
NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atom; A | ' _
HetAr is a 6 membered heteroaromatic ring containing 1 nitrogen ring

15 atom; . '

: HetAr is optionally substituted with 1 or 2 substituents, each
substituent independently is C1-4alkyl, C1-4alkoxy, C24alkynyl, trifluoromethyl,
hydroxy, hydroxyC]-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyélopropylcthynyl—, phenylethynyl—, heteroarylethynyl- ~N(Cg-4alkyD)(Cp-4alkyl),

20 nitro, (C;-zalkyl)(q 2alky)NCHo-, (Cl_galkyl)I-INCHz— SI(CH3)3—C— or
'NHQC(O)—
A is —Cp-4alkyl—;
B is aryl(CHp), ;-NH~C(NCN)-, wherein the aryl is optlonally
. substituted by 1-5 substituents, each substituent independently is C1-4alkyl, C3-
25 6cycloalkyl, C1.4alkoxy, trifluoromethyl, bromo, fluoro, or chloro; and
Xis H, OH, F, Cy.4alkyl, C1-4alkoxy, NI-Iz, orX taken with an

adjacent bond is =0.

As used herein, "alkyl" as well as other groups having the prefix "alk"
30  such as, for example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon -
chains which may be linear or branched or combinations thereof. Examples of alkyl
groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl,
hexyl, hepty! and the like. "Alkenyl", "alkynyl“ and other like terms include carbon
_ chains containing at léast one unsaturated C-C bond. - |
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substituents, each substituent independently is Cl..4alkyl, Cl4al koxy,

C2- 4al kynyl, trifluoronethyl, hydroxy, hydroxyd . 4alkyQ3Aubug@@05chloro
brono, i o, nmethyl sul fanyl, cyclopropylethynyl henyl et hynyl -
heteroar%%‘%@? -N(Co- 4al kyl)(Co. 4al kyl ), nitro, /US0Z/05226

(C1-2al kyl') (C1- 2a|kyI)NCH2- (C1- 2al kyl ) HNCH2-, Si(CH3)3-C—-, or NH2C(O) -
Ais -CO .4alkyl-; Bis aryl-cyclopropyl-C(O-, wherein the aryl is
optionally substituted by 1-5 substituents each substituent independently

is Cl..4al kyl, C3- 6cyc| oal kyl , - 4al koxy, trifluoronethyl, brono, fluoro,
or chloro; and X is H pftenb cCdisfdBd § Wi th
an adjacent bond is —0 Ien st g?al? rrg@&&%%%?mo Uh(a heér(%ﬁqﬁﬁgspect,,

the corrpound%“‘bmcmﬁP%mOFQW@nﬁﬂ%ﬁlcé{F]éc $5élffﬁ@§@ﬁib@w%%ﬁ #Fovell psfugsad ring :
phar maceuti ¢ stexhsammf@ehﬁn%@y&én& B& @elude oﬁ@ﬁﬁgftﬂat M@aﬁ%ﬁl@%@ﬁﬁ% 23 August
he el

2005 PCT/ USQ2/ 0522(? ln an enbad |rren£0é6‘; ect,” the
_conpounds  of URRHuEated sirbasia gﬁngﬁngﬂ,ng e fuan B?gﬁ@ﬁﬁﬁ%}c 85 WOfUSﬂ

phar macelf i cedrchyeleseﬁfydbﬂkylaad:lmcstdﬂeh aokd nngﬁs@stﬁhmad\kpﬁﬁfusb@nﬁ Beassomat i
oot onal 1y b SmABEbELR|diyt i 39 plop D T S o 1 110
i ndependent | §eciakydopnaphthalene, adtmantakeniydangd indeayk fingidenyl, 1,2i%4-uor onet hyl ,

hyd , hyd
rrgt L;qu/ul fgng‘/almwcyc h&%‘e ﬁu{d l’ﬁlQhﬁ §ﬂxluﬁir§ny %k%ﬁ g[%e?er oar ?ef hynyl -
N(Co 10 4al k‘g;qn}%l@@g@am@gﬁrgatom a 1t leasy ogeRqty Rrppatic EC kpphisbppd, and

( Cll 2al kllkd ) HNGldde mongatl (b@‘ﬁll?m@c’hct Qart{ihg Ghidated &{Bo% Clgpaéwehﬁtk b?nztoﬁlskﬁ L5
o Yol P SR el ST bRl QB LRI, b
Cl_ The term “cycloalkyloxy” unless specifically stated otherwise includes
7 a cycloalkyl group connected to the oxy connecting atom.
The term “alkoxy” unless specifically stated otherwise includes an
15  alkyl group connected to the oxy connecting atom. |
The term “ary]l” unless specifically stated otherwise includes multiple
ring systems as well as single ring systems such as, for example, phenyl or naphthyl.
The term “aryloxy” unless specifically stated otherwise includes
~muitiple ting systems as well as single ring systems such as, for example, phenyl or

20 naphthyl connected through the oxy connecting atom to the connecting site.

S The term “Cg” means that the carbon is not present. Thus, “Cp-Cs”
means that there are from none to five carbons present ~ that is, five, four, three, two,
one, or no carbons present. When no carbons are present in a linking alkyl group, the
link is a direct bond. When no carbons are present in a terminal alkyl group, the

25  terminus is hydrogen.

7 The term “hetero” unless specifically stated otherwise includes one or
-more O, S, orN atoms. For example, heterocycloalkyl and heteroaryl include ring
systems that contain one or more O, S, or N atoms in the ring, including mixtures of
such atoms.  The hetero atoms replace ring carbon atoms. Thus, for example, a
30  heterocycloCsalkyl is a five membered ring containing from 5 to no carbon atoms.
Examples of heteroaryl include, for example, pyridinyl, quinolinyl,
isoquinolinyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinoxalinyl, furyl, benzofuryl,
- dibenzofuryl, thienyl, benzthienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, oxazolyl,
. isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, benzimidazolyl, oxadiazolyl,
35 thiadiazolyl, triazolyl, tetrazolyl. ‘
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15 4al koxy, trifluoronmethyl, bronmpo, fluoro, or chloro; and Xis H OH F,

Cl - 4al kyl , Cl-4al koxy, NH2, or X taken with an adjacent2bpogudtsoad. In a
ninth as , e conmpounds of this invention are repre 20
Formul a ?@ﬁhg?&%ﬁarnaceutically acceptabl e salts thereofﬁﬁahﬁggﬁﬁnﬂbnﬁw S
a nonaroma(ic 6 nmenbered ring containing 1 nitrogen ring atom HetAr is a 5
or 6 nenbered heteroaromatic ring containing 1-3 nitrogen ring atons, or

i soxazol yl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl, 25 purinyl,
pteridinyl, benzim dazolyl,. pyrrolopyrimdinyl, or imdazopyridinyl;

Het Ar is optionally sulDhé temt‘metemmmtyﬂqrme%s §p€%§ﬁdally%fﬁteﬁi otf@ e RUReL t uent
I ndependent | | fl uoronet hyl, .

Cl. 4 | K
* hydr oxy, hyd%/g o2 p %p@é%thr%ghgpgxy ﬁ??ﬂ?ﬁnn @te&bgwn&chng site.

met hyl sul f anyl , cycl oﬁxmylleebﬁlwwfoaqyl(éhy)lamyhmmde for example, furylmethyl,

(coa k) g, NSl bRy, Soattlbori BbbBimeont, o, ooy |
A is -COo-Xal Q}g&zolyl@ylsswwe}ybactw Giolyldeth@l, maelyleﬂﬂﬁ:nnndazb]yhnéthyler oaryl
i's optional 'hagﬂﬁ@a&hwb%&yda%o@rﬁa tbﬁq‘&%ﬁo@h&?ﬁg ogyag}‘d]}g Sl

I ndependent | uor onet hyl ,

bromo, fl uor ladéﬁmlyllﬂﬂ%tmjy thipdjazolyle @mb@n@byhmm@d@thylzmolylmethﬂ

PCT/ US02/ 052tE£iaz?6 ISth!yl pﬁ‘[ﬂm?lméﬂlﬂ ﬁb&idmﬁ)&lémyl ﬁndaéﬁﬂyl&ﬁéﬂi NH2 or

taken-with an . enhﬁ]\t; JsI =0 (g ﬂ]gent of t ninth aspect

t he corrpoun&y”&fl rﬁ et Bmﬁﬁm%hﬂr@n? priegnylk trogyinetin Q‘Y and op

phar macdit i cqlihoxatinglepiiall e salts thereof, wherein NonAr i s a nonaromatic 6

menmber ed ring contai mﬁ)gmﬂ'%l é&tr ?{ocf‘){cgortgﬂaﬁcyﬂbcﬁﬁe Afror example azet%g{zled

het eroar omat i c ring containing
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl, imidazolinyl,

pyrolidin-2-one, piperidin-2-one, and thiomorpholinyl.
; Examples of aryl(C;.¢)alkyl include, for example, phenyl{C1.¢)alkyl,
15 and naphthyl(C,.¢)alkyl.
Examples of heterocycloCa_'—;alkylcarbonyl(CM)alkyl include, for
.example, azetidinyl carbonyl(C.¢)alkyl, pyrrolidinyl carbonyl(Ci.¢)alkyl, piperidinyl
- carbonyl(Cyg)alkyl, piperazinyl carbonyl(C.¢)alkyl, morpholinyl carbonyl(CM)alkyl
and thiomorpholinyl carbonyl(Cy.¢)alkyl.
20 ‘The term “amine” unless specifically stated otherwxse includes
primaty, secondary and tertiary amines.
Unless otherwise stated, the term “carbamoyl” is used to include
-NHC(O)OC1-C4alkyl, and ~OC(O)NHC1-Cgalkyl.
The term "halogen” includes fluorine, chlorine, bromine and iodine
25  atoms. | - | : |
The term "optionally substituted" is intended to include both
substituted and unsubstituted. Thus, for example, optionally substituted aryl could
represent a pentafluorophenyl or a phenyl ring. Further, the substitution can be made
at any of the groups. For example, substitutéd aryl{(C).q)alkyl includes substitution on
30  the aryl group as well as substitution on the alkyl group, |
Compounds described herein contain one or more double bonds and
may thus give rise to cis/trans isomers as well as other conformahonal isomers. The
present invention includes all such possible isomers as well as mixtures of such
. isomers..
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~atom 10 HetAr is optionally substituted with 1 or 2 substituents, each
substituent i ndependent ly is Cl-4al kyl, G ...q.alkoxy, ngﬁ@b{gy[@b%

trifl uoronet h hydr oxy, hydroxyd - 4al kyI fluoro, chloro, "brono, iodo,
cyano, >é‘ﬁ‘l" Panyl, cyclopropyl ethynyl -, phenyl et hy nfCI/US02/05226

het eroaryl et hynyI ; N(CO_4al kyl ) (CO 4al kyl), nitro,

(Cl-2al kyl ) (G _2al kyl ) NCH2-, (CI _2al kyl )HNCH2-, Si (CH3)3-C-, or 15
NH2C(O)-; Ais ---CO4alkyl-; B is heteroaryl (CHZ)l 3- OC(O) wherein the
heteroaryl is optionally substituted by 1-5 substituents, each substi t uent

I ndependently is C1_4 1-4al kox trifl ororrethyl
bromF)) fl uorg or chl idr:élylboung% ﬁascgﬁg‘%ﬁqﬁn&% y (E’%tﬂ oﬂféfnr‘(ﬁt l'fé:oxy NH2,
or X taken wientersand Iaaly&'@egtvetmmb digsterpomers 284 optical isemdrh 'Blsqqaesemt he
“conpounds  ofjpi&tdni 11%’16&153'219'@@1{ sEfBEE <§i§§é}%§ﬂ V\ﬁ%s \fé?lrﬁgh%r fabdm@ mixtures

pharmaceutical |y ‘acceptabl e sa ts t hereo IS a nonaromatic 6
nmenber ed ri rfge‘éé Séﬂnﬁl?%pqreﬁ?%iV@a@ﬁmmwr%@H@pswbmwmtr@ ispregrs, @néerber ed

" het er oar Gnatptﬁnhad@ghca}lyta%béptdlﬂe Saltd thdﬁédf I 7ge @de‘&d‘EorﬁiuWFw chEwri annerel v,

o o B MBS s RS oy o & ™
optional |y ssystibdmersdf Fotomld I end ghasmbsuiitalbrdcseptaide baltssthiérsdfl tHuﬁ;lér,
i ndependent |y, G f&%ﬁé&rsom%%?wéﬁ% ﬁoﬁ%é&f"épgé’&%'steré%%h&g %ﬁgsto Wdtvded.

hydr oxy, hydroxy uor o oro oo ‘
net hyl sul f afuring tbg GMI]S@ ob#e eyritheticl procedhres yast toyprepare such compounds, or in

e R A0 L AR SR
Si ( CH3) 3- - C-Progc @Qccduregapap a@mxz;gp q;tcremsomers _

The term "pharmaceutically acceptable salts" refers to salts prepared
from pharmaceutically acceptable non-toxic bases or acids. When the compound of
the present invention is acidic, its corresponding salt can be conveniently prepared

15  from pharmacentically acceptable non-toxic bases, including inorganic bases and
- organic bases. Salts derived from such inorganic bases include aluminum,
ammonium, calcium, copper (ic and ous), ferric, ferrous, lithivm, magnesium,
' ‘manganese (ic and ous), potassium, sodium, zinc and the like salts. Particularly
preferred are the ammonium, calcium, magnesium, potassinm and sodium salts. Salts
20 - derived from pharmaceutically acceptable organic non-toxic bases include salts of
~ primary, secondary, and tertiary amines, as well as cyclic amines and substituted
amines such as naturally occurfing and synthesized substituted amines. Other
- pharmaceutically acceptable organic non-toxic bases from which salts can be formed
‘include ion exchange resins such as, for example, arginine, betaine, caffeine, choline,
25 N,N-dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-
dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-
ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isoprepylamine,
lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine,
30 tromethamine and the like. '

When the compound of the present invention is basic, its
corresponding salt can be conveniently prepared from pharmaceutically acceptable
non-toxic acids, including inorganic and organic acids. Such acids include, for

. example, acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic,
35 fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic,
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Bis aryl (CH2)1_3-NH C(NCN)-, wherein the aryl‘ is optionally 5 substituted

by 1-5 substituents, each substi t uent |ndependently I S C@gahémggxﬁ@_

6cycl oal g. al koxy, trifluoronethyl, brono, uor oro; and X
is H, Ckﬁﬁipyé%ﬂﬁajkyl Cl. 4al koxy, NH2, or X taken mnthqgﬂgU%Hm§@€nt bond
is =0. 10 In-an enbodlnent of the tenth aspect, the conpounds of this

I nvention are represented by Fornula (1) or pharmaceutically acceptable
salts thereof, wherein NonAr is a nonaromatic 6 membered ring containing 1
nitrogen ling atom HetAr is a 6 nenbered heteroaromatic ring containing |

ni trogen ringaid ndfnabfic, 3kt Mrohi, ﬁﬁkicoﬂ@ﬂxé fﬁ%@&bﬁlﬂ{h@&c%%@pﬂoﬁoxy

substituents, each ?ubstltuent dependent !
C2_4al kynyl , SUCEINFC, SRIFUBTFe FARRIC P‘WWOHWF e like k?@mc*lﬂﬂlﬂmpﬁfer@qﬂ oro,

brorno, i odaae eﬂ@@mydmmwcswdi@mﬂnc ma)eid %bﬂﬂ%h@tsm/ﬂﬁﬁb -andRAEHE RIBY Ny -

het er oaryl et hynyl -N 4al k

(C1- 2al k§| ) ( oy_¥a| kyl § ?Q(Q&P‘E‘?ﬁ/ Mhﬂ BeseaLiny venion CyppTisg (O -
Ais - C|O|54aldo;zrhpound Bepr&cme;l Iby EbRindla 3 (cbﬂhbh@ﬁfﬂﬁ&)mcztllWé@tdbié kults aliiaﬂéofb 8s dent |
optiona Y, c su titu ndependent |y
5 1 aal oy Y el %é}aﬁm?éé‘*@éﬂ&%%@blg ooty ohg o,
fluoro, or cthwgp@tlcangredaentg OFfa Jmnts: Ti@ Gﬁmqsgliﬂns mtnblclompwmm%mtablex
taken with agr oflirGeNtopRANUnd ﬁaref?tera?@n@ﬁdﬂ%%qb&lgﬁrﬁbﬂs m@z}xﬁlys u a.Esane' | as

ot her groups having t he prefj x suc or exa

al kanoyl , allRfé%‘g‘FFlou%hWth%WB: althougl the moss shitablorayimin a@ﬁgﬁm CR#fl wﬁf may be
linear Qo br@ﬁ@ﬁlﬂﬁh ik paftithlan fbdt 0ael dabRe and sevﬁﬁw RS cEHdiRdls Yor wHICR RS

0l e 1o ke b B B RSP i iR oSSk Sh B e
terns incl udenvenidmly presented in unit dosage form and prepared by any of the methods well
known in the art of pharmacy. : _ 7
In practice, the compounds represented by Formula I, or
15 pharmaceutically acceptable salts thereof, of this invention can be combined as the
. active ingredient in intimate admixture with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques, The carrier may take a wide
variety of forms depending on the form of preparation desired for administration, e.g.,
oral or parenteral (including intravenous). Thus, the pharmaceutical compositions of
20  the present invention can be presented as discrete units suitable for oral administration
~ such as capsules, cachets or tablets each containing a predetermined amount of the
active ingredient. PFurther, the compositions can be presented as a powder, as
granules, as a solution, as a suspension in an-aqueous liquid, as a non-aqueous liguid,
. as an oil-in-water emulsion or as a water—in-oi_l liquid emulsion. In addition to the
.25 common dosage forms set out above,.thé‘compound repfesented by Formula §, or
- pharmaceutically acceptable salts thereof, may also be adm_inistércd by controlled
release means and/or delivery devices. The compositions may be prepated by any of
the methods of pharmacy. In general, such methods include a step of bringing into
association the active ingredient with the carrier that constitutes one or more
30 necessary ingredients. In general, the compositions are prepared by uniformly and
intimately admixing the active ingredient with liquid carriers or finely divided solid
carriers or both. The product can then be conveniently shaped into the desired
- presentation. o S ‘ '
Thus, the pharmaceutical compositions of this invention may include a
35 pharmaceutically acceptable carrier and a compound or a pharmaceutically acceptable
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chains containing at |east one unsaturated C-C bond. 28 WO 02/ 068409 23

August 2005 PCT US02/05226 The term "cycl oal kyl " neans QarAhaoyictids
containl QB @5 eroatonB and includes nono-, bi- and tricyclic saturated
arbocyc § as fused ring systens. Such fused FCH SQV@F can

I ncl ude one ring that Is partially or fully wunsaturated such as a benzene-
ring to formfused ring systems such as benzofused 5 carbocycles.

Cycl oal kyl includes such fused ring systens as spirofused ring systens.
Exanpl es of cycl oal kyl include cyclopropyl, cyclobutyl, cyclopentyl

cycl ohexyl , a Taacialy &%ﬁﬁx renyl,

1,2, 3, 4- tef?gﬁgg?§ﬁ§%Eaﬁgigagﬁ&ﬁds%gFlkelg?%x ar ﬁQmﬂQ gﬁv% g)means
carbocycl es hegaf samalsgd wcme#e%%mcwa@pmt@%m@n@qmwmm th eneC- C

“doubl e bond oraﬂ@telﬁ,drn@r ﬁné@l}%nv@d;om dg ricyclic partially saturated
carbocycles, as well nzof us | es of cygcl oal kenyl
“include cycl ohexenyl, a'ft?ﬁéwwacc ﬁﬁaltcﬁ%‘ef F’WE Oye‘i‘ﬁ@‘ I?E'e?ghp@xéy’@feoéls%%oxy" _
unl ess sySecilfcjudm,Idr)gasthtampleE dffe;blmi smmhdddslacms@yeﬂro@ﬂbkwucmamﬂcconnect ed
to the oxy C ess spe | | t ed

ot herw se |%m§éaé£gpe%§rgcﬁ g%’% EIB con %’ta@gse&n{:ﬁg %7‘ %ﬁ@% H@ atom
The ter m " aropitiery Alesygarsypip;, P¢mt o1}, oditvaoddanst watexn Exnpled offmaseous kcairiptse

ring SyStenBin@lﬁdéf\@:H)o@&o C@%&“&If@ nSystems such as, for exanple, phenyl or
naphthyl. The term "aryl oxy SS speC|f|caI % stated ot herw se incl udes

mul ti pl e r| ng systens BPrepsring she compgsiions foy forrerang sonvemiant exanpl e,
phenyl %ﬁaﬂﬂiﬂ%ﬁhbﬂl me@iﬁlﬁ@f b&emplayen gl%ﬂe?tﬁmﬁléy waR A gédld) Qﬂéita%BhBB the

connecti ng_ te.. ' s.that the carbhon 15} not sent. Thus,
TODr G maaavBHiag ST tsp IRy Enealanes fistsvd (atlnmay b Biedp T gl 1.
five, four, lighiceprepirations snole as wspmmta,rcﬂﬁm apd eslatfibns; Mﬂ‘lla chfietayubhas are
present in | I ond, .We
carbons ar e%pa!r[éeﬁs% {b%lmfr% ng}' m‘gﬁtﬁlﬁigpe %]E}l}?se ?ELH'B%’ gﬁléu%gng ég?ﬂt% Hﬁb”ic r}Ft’ydr ogen.
The term " héxindess, disintegratingagentsi, exd thy like maydbeatsbdtodosm dralsblid peeparationy

15  such as powders, capsules and tablets. Because of their ease of administration, tablets

- and capsules are the preferred oral dosage units whereby solid pharmaceutical carriers
are employed. Optionally, tablets may be coated by standard aqueous or nonaqueous
techniques | ' :

A tablet containing the composition of this invention may be prepared -

20 by compression or molding, optionally with one or more accessory ingredients or

""" adjuvants. Compressed tablets may be prepared by compressing, in a suitable
machine, the active ingredient in a free-flowing form such as powder or granules,
optionally mixed with a binder, lubricant, inert diluent, surface active or dispersing
agent. Molded tablets may be made by molding in a suitable machine, a mixture of

25  the powdered compound moistened with an inert liquid diluent. Each tablet

preferably contains from about 1mg to about 500mg of the active ingredient and each
cachet or capsule preferably containing from about 1 to about 500mg of the active
ingredient. _

- Pharmaceutical compositions of the present invention suitable for

30  parenteral administration may be prepared as solutions or suspensions of the active
compounds in water. A suitable surfactant can be included such as, for example,
hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid
polyethylene glycols, and mixtures thereof in oils. Further, a preservative can be
. included to prevent the detrimental growth of microorganisms.
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nore O, S, or N atons. For exanple, heterocycloal kyl and heteroaryl include
ring systems that contain one or nore 0, S, or N atoms bA ARGstJ0d8

i ncl udin mxtures of such atons. The hetero atons replace ring carbon
atoms. THRLHPY0? exanpl e, a 30 heterocycl oCsal kyl is a fiRkfd/¥dBeed ring
containing from5 to no carbon atons. Exanples of heteroaryl include, for

exanpl e, pyridinyl, quinolinyl, isoquinolinyl, pyridazinyl, pyrimdinyl,
pyrazi nyl, quinoxalinyl, furyl, benzofuryl, dibenzofuryl, thienyl,
benzt hi enyl, pyrrolyl, |ndonI pyrazolyl indazolyl oxazol yl ,

| soxazol yl-, thiazolyl, | '

oxadi azol yI 35 thi adlglj%% Pé“%t%& o!;1Ffbg$5f otfsgﬁ%b%%g??g%\%&hf F 2005 WO
02/ 068409 P@jcc@bmlwsmud&ﬁemle aqueonescdummrckgpaarmmseaurtbgmr@,nbal ly
stated ot heré%l‘%aosﬁ%ﬁQEérpﬁém the REHFIFQRLNE 8&«9& f&f&ﬂ go}a'ﬂé gh an oxy

connecting a to the connecting site, es o roar CI - )al kyl
include, forPrenaspianeof sugh sleplainiprtab 5fSGWI°B¥ ﬁx/ﬂlqurﬁp@ﬁﬂmr@tws the fina
- thi enyl eshylin e@mmz@fmlnﬁm By ktenma%usw@éﬂadtwe@ maiam eakﬁﬁsﬂgamhty

e0razol 1ok ST s HEL S Bl Y BN
oxadi azol yl elnkly;tqragd; iad] peetdrydipeiduid be pﬂesadediagﬂlwt etfehgontantinatbpodcyibmef hyI
Lo P2t o ook AR RHTR e ol 87 H S o BYG B ey
qui nol i nyhnen¢cirum cpatmmng,cfpr wgﬂm;é@ h‘;dteraﬂhatﬂl mlymidag@ glygarok proplylengx arrpl es
o1 per i ai gy Dol allity policuihe alRop WAL ol B Hillkle mRES BetebTY
pyrol i di n- 2-one, pi per Il:ﬁl'ﬁlag?«“@ﬁ@ com@amtlﬁn%ﬂﬁihglﬁmﬁwnvene:aam ingg form
ﬁ%lhg r%lu ?)c:ilsm)’%ﬁltmltgggﬂ Jsersu&{%m&xargg%gﬂéé‘%%og%&é@g}rmtg?féf (C )aI kyl

i ncl ude, %cw%er ar”@??@? n‘ﬁvfﬁs&rtﬁ%ﬁwp@m@)%a@e n gyonhiyg L

car bonyl ( Cl uss il ﬂfmisdeﬁnalerewiées]yrhes@ﬁfrbﬂlwﬂoﬁghmg‘y)bal aredpuﬁﬁilﬁganw _

car bonyI é ng‘";ﬁ“l%% tepresepi&ag by%nn&l% l &%%nt%r? lolﬂéharmace Cllcaﬁy gc%%{:t%gﬁl ' nyl

car bonyl

- salts thereof, via conventional processing methods. As an example, a cream or
ointment is prepared by mixing hydrophilic material and water, together with about 5
wt% to about 10 wt% of the compound, to produce a cream or ointment having a
desired consistency. '
20 - Pharmaceutical compositions of this invention can be in a form
" suitable for rectal administration wherein the carrier is a solid. It is preferable that the |
_mixture forms unit dose suppositories. Suitable carriers include cocoa butter and
other materials commonly used in the art. The suppositories may be conveniently
formed by first admixing the composition with the softened or melted carrier(s)
25  followed by chilling and shaping in moulds.

In addition to the aforementioned carrier ingredients, the
pharmaceutxcal formulations described above may include, as appropriate, one or
more additional carrier ingredients such as diluents, buffers, flavoring agents, binders,
surface-active agents, thickeners, lubricants, preservatives (inbhiding anti-oxidants) .

30  and the like. Furthermore, other adjuvants can be included to render the formulation
-~ isotonic with the blood of the intended recipient. Compositions containing a
| compound described by Formula I, or pharmaceutically acceptable salts thereof, may
also be prepared in powder or liquid concentrate form.
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20 The term "am ne" unl ess specifically stated otherw se includes primary,
secondary and tertiary am nes. Unless otherw se stated,

‘carb % is used to include -NHC(O) OCl-C4al kyl, ﬁ@ﬁu&@t%os
--CIXC) Ad206849 kyl . The term "hal ogen" i ncl udes quorlﬁgfﬂEﬁﬂﬁﬂWhe,
bron1ne and iodine 25 atons. The term "optionally substituted” is intended
to include both substituted and unsubstituted. Thus, for exanple,
optionally substituted aryl could represent a pentafluorophenyl or a
phenyl ring. Further the substitution can be nmade at any of the groups.
For exanple, g éﬁﬁ&ﬁﬂ y (Cl.6)al kyl includes substitution on 30 the
aryl group a tution on the al kyl group. Conpounds descri bed
herein contain one or nore double bonds and may thus give rise to

‘cis/trans isomers as w@ééesa%am%vﬁyefgaea&a%ﬁi opﬁ&%f The present.

i nvention includes all ﬁu 6§%35| | somers. as ures of such

i somers... -30 23 Augu BFWG@‘P’@‘FMJQ@ZIPB%B}')COWOUMS

“descri bed herein may contain one or nore asymmetric centers and may thus

give rise to diastereoners .and I soner,s | nvention

i ncl udes all such poss %q@nﬁf}tagfgeﬁeecé‘?ade %PémekmmE@ ﬁﬂﬁfﬁm ni xt ur es,

their subst aretépadn agtipation memoteded NRIVEB esmptor-maddiatpd Saf ihBug RoERsddc

i somers, q))ﬁtﬁgt@w@ﬁgg dcgﬁ{Ly acceptabl e salts thereof. The above Fornul a
ou

| is shovvn Wt I've stereochenmi stry at certain positions. The
present invention inclNB&4/28 receportrasiestaddi(t)okllFarmidted in $adtell format -

phar macegt | CﬁleCﬁ%ﬂpg‘ﬁlﬂlﬁeﬁﬁ‘hg@“‘Iﬂ%f « two i1 ibrm alg} arelh%i%éo i ncl uded.

St er eoi soner s 1 sol at speci fic stereoi soner

During the Wstymfmm‘éa%ﬂélé@@ergwoa@@an&s@emrgélﬁaw‘esm% FCS
conmpounds, CH'ndImSIﬁ ﬁﬁﬁgdiﬂtlﬁﬂ}?eNRIAmBleﬂéssﬁﬂi ﬁﬁﬁéa&%ﬂ@i@ iRRESEYEiRS known to
those skille |n t ﬁ‘é rng]&;(ts of sugg j% ur.es can be a m xture
of stere0|s ﬁ@ Presgneg o Q@M famingfor d6 ?éfl@l’l@ to

salts pr eparAeﬂler récrapmrpinamﬁaﬁ eellsl e wayhedanipt clodRyfem-Ccdhiaehd? @6 itk aci ds.
Wen t thCO'mﬂPEEqa)%uffer (Hanks balanced salt solution (HBSS-Mg** free) containing 20mM
. HEPES, 0.1% BSA, 2mM CaCl; and 250uM probenecid). The cells of each 96 well
cell plate are loaded with the Ca™™ sensitive dye Fluo-3 (Molecular Probes, Inc.) at
4pM in assay buffer containing 0.5% FBS, and 0.04% pluronic F-127 (Molecular
Probes, Inc.) for 1h at 37 °C avoiding light. The cells are then washed with the
20  Cellwasher four times with assay buffer leaving them in 100pL buffer. Test
- compounds in solution are pipetted by FLIPR (Fluorometric Imaging Plate Reader)
into each test well for a 2min pretreatment. During this time the fluorescence
intensity is recorded (excitation at 488nm and emission at 530nm). The
. glutamate/glycine 50pL agonist solution (final concentration 1uM/1pM) is then added
25 by FLIPR into each well already containing 150uL of buffer (containing the test
compound or vehicle) and the fluorescence is continuously monitored for 10min. The
endpoint fluorescence values are used to determine an ICs value comparing the
agonist-stimulated signal for the vehicle alone sample and that for the cells incubated -

with each concentration of test compound.
30 -

Determining the Apparent Dissociation Constant (Ki) of Compounds
for Human NR1A/NR2B Receptors (Binding Assay):

-35-



the present invention is acidic, its corresponding salt can be conveniently
prepared 15 from pharmaceutically acceptabl e non-toxic basaagudtrrobgdi ng

i nor gani nd organic bases. Salts derived froms [ par i ¢ bases
i ncl ude gﬁﬂ%ﬁﬁ%ﬁ? amoni um cal cium . copper ( ic and oﬁ@??hggﬁgﬁg;
ferrous, lithium magnesium nmanganese ( ic and ous), potassium sodium
zinc and the like salts. Particularly preferred are the amonium cal cium
magnesi um ‘potassi um and sodium salts. Salts 20 derived from
pharmaceutical |y acceptable organic non-toxic bases include salts of

CUbati LUt o0 AT Ae e b g B Ly obens e Ao o T eIt Luted
2 nes. G e TRER S et BRY iy Wi e (08 B0ml Hemss R 72 om

which salts @mﬁammgfldﬂmﬂNaCthMdeonsmf test chmpgendsasdire prepaed inDMSORnd
exanpl e, ar

NN G bengyl Shelf dilEh SHBDMED 508 20l el ol soputions diffing gy 361
di met hyl axni Wd‘é‘ﬂ?@ﬁl@ﬁoneNﬁaﬁBW&ﬁ@ h@dlﬂﬁt(NﬁBémémgéJMAMDN(dﬂhM fimalphol i ne, N
et hyl pi peri dédih@entﬁﬂtiéﬁﬁéﬂcﬂ%tal Biddﬁ%S(Q‘E) BG us I%*91&4@ %ﬂmfc%ﬁééﬂtﬂaﬁon) A

i sopropyl anm n th ["'ucam ne, rpho erazi ne,
pi pgrl glyne E L!Pé‘rﬁa\ﬁf Hs> Yoot 2 F&%nﬁﬁmﬂn ritiaed AMD-2
triethyl ani n(elnM ﬁn:ﬂ&bhcén&ﬁhmg waré bddedny |t1@d7ﬂe§tQ:.o uhdsO NREE2IN dfendibdtidhe

i ke. When the_conpoun ven

cor r espondi n% TP e ée 5%@8&?@%5&?‘*&?‘%& %@ﬁﬁéﬁm@wpw|ly

accgpt aHJOF (hOSHtREL poimthyismnlmﬁlgrda B Inﬂpmg;aw?fneamd tm:lti)@amlc 1@EigdsoldSuch

aci ds i ncl udgy f1fie eRnzoi

canphorsulfonlc C|t§%gﬁBQ$EV&%§u g%ﬁ%ﬂ£§§ﬁ§%§ﬁgﬂFEﬁh ﬁg L@futanlc :

hydr obr oni ¢, Paslardddiereseing-20iwastadeshang, bquadtrad:paqmmtgdc:;ennﬁmm PadkaEB409 23

August 2005 THHHEOPAORRAR i ad 8RR (TP HRARGS = ér Strs ci ¢,
(Filei e hill

AREHTAINC e o o S

hydr obr dsi ¢ (nHy depctit@itifed Bph RbiclindgH @@a@hﬁ{u’ﬁi&s gfre%&ls et#te 'b@}]l’rl]%gg%/li g%tagcg Im(::)r <o a

aC|ds The i.cal conpositions of
) conpoundq$ Ea%§ﬁ§@8 by Formula | (or pharmaceutically acceptable salts
thereof) as § o o s

Equaﬁon# I:

20 f (SB) (%Imax - %lmin)
- CPM Bound = - e +NSB+(SB) (1 - %oImax)
(1+( [Drug}/(Kl{AI\m-zlfKD) )

_ ~ where, Ky is the apparent dissociation constant for the radioligand for the o ?
25 receptor as determined by hot saturation and SB is the specifically bound CPM
determined from the difference of TB and NSB. |

AMD-1

-30 © AMD-2
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an active ingredient, .a pharmaceutically acceptable carrier and optionally
other therapeutic ingredients or adjuvants. The conposi biapgustebsde
conpositjons suitable for oral, rectal, topical, and parenteral (i ncluding
subcut an 6848 r anuscul ar, and intravenous) admi ni str&CAGE2E2Gough t he
most suitable route in any given case will 10 depend on the particul ar

host, and nature and severity of the conditions. for which the active

i ngredi ent is being adm ni stered. The pharnaceuti cal conpositions nay be
conveniently presented in unit dosage form and prepared by any of the

met hods well known in the art of -sharmacy. In ctice, the conpounds
represented by Formula |, or 15 maceut i cal cceptabl e salts thereof,
whHe f ngredient in intinmate
"adm xture with a pharmaceuti cal c;uriér ording to conventional :
phar maceuti cal conpoundi ng techhfques. The carrier may take a wide . variety
~of forns depending on the form of preparation desired for adm nistration,
e.g., ~oral or parenteral (including intravenous). Thus, the pharnmaceuti cal
conposi tions of 20 the present invention can be presented as discrete units
suitable for oral admGemaouads Al emd AMPahean kassynghesized in aseordapgeet s each
cont ai ni ng avithr e Rl RAwThH SchetdRétio® Ectlei®s. active ingredient. Further, the
conpositions can be presented as a powder, as granules, as a solution, as
a suspension in an aqueous |iqui dge@s; @ non-aqueous liquid, as an
oil-in-water emulsion or as a water-in-oil liquid enulsion. In addition to
the 25 comopn dosagez set out ab -~ he ' compranpdky-kpiresent ed by
Formula |, or pharmdleut]i cal | ¥¥¢hccgpt apl e sal theredf, may al so be

adm ni stered by contrg CNT elpase e Zangdrof “del i very devices. The
conpositions may be ﬂﬁé%ared by ény of t eds of pharmacy. In
general, such nethods iinclude a step of b?ingfng into association the
active ingredient with the carrier that constitutes one or nore 30

necessary ingredients. |In general ,Z«Tb?;:rg)osi ti-ons are prepared by
[

uniformy and intinmately adm xing tipelackive igegredient with liquid
carriers or finely divided solid cal, sCeyalgot h. The product can then be
conveni ently shaped into the desi redfos pitesent ati on. Thus, the

pharmaceyti cal conpositions of this invedion may include a 35.

phar maceutical ly acceptable carrier and a conpound or a pharmaceutically
acceptable -32 ' ' '

In accordance with scheme 1, hydrogen chloride is bubbled through a
solution of the appropriately substituted benzonitrile 1 in methanol at room-
temperatare. The volatiles are removed under reduced pressure and the resulting

10 residue is triturated with ether and filtered to yield the desired imidate 2. Imidate 2 is
dissolved in methanol at ambient temperature, treated with amine 3 at ambient
temperature and stirred under argon. The volatiles are removed under reduced
-pressure and the residue purified by pfeparativc HPLC or trituration with ether to
afford amidine Ia. |
15 |

SCHEME 2

2, NR3H - MeAl '
6 .
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23 August 2005 WD 02/ 068409 PCT/ US02/ 05226 salt of Formula I. The' conpounds
of Fornula L or pharnaceutically acceptable salts thereoBaugag fpso be

i ncl udedyideRgfperceuti cal conpositions in conbination wi &/8%1059{6 nor e

ot her therapeutically active conpounds. The pharnaceutical “carriér enpl oyed
can be, for exanple, a solid, 5 liquid, or gas. Exanples of solid carriers
include |l actose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia,
magnesi um stearate,. and stearic acid. Exanples of liquid carriers are.
sugar syrup, peanut oil, olive oil, and water. Exanples of gaseous carriers
i ncl ude carbon dioxide and nitrogen. In preparing the conpositions for oral
exanpl e, vt er . gl yool 4 agopdnce PUBGRER S1af Rt Fortpeot See ERB AT ves,
col ori ng ageBs i dissdlvelden lethice amby attecatrsiowlith d-Ndrydragealchlokide ifi ethqr(@pguint)i ons
Starches, - s snee poftert T ARHAObLDRAR 1 Wited Y ERObUF S MG, The
agents, |ubr Velakies are igmeyed yndeg redupedepriessurn gTheweaidse isgydpanded in toluenay be
used to formagyiad toS®ic shddk GRBhAkdRESYHP 2 BUNrid dRANERSum CERRSEE9.) A4

tabl ets. Because of their g*aé?f_e gl‘mggm nistrati onlpﬁt abl etsg an%d'ca%)sul es are

the pref er r eBrOBVATC THBNKGANG H{IFTE dppuies|ef FpophiempsEdveite affodar riers  are
enpl oyed. Opintefakiafte 6 (@dtligl@edip\Coghovadbas daded i SHRthroeULeIls 1 af

hni At abl et iing the, iti f.thi '
e T o S SRRl SRR Wl R 8, o,
one or nile emiebtonybiengengemivrs poureddnty asilisa gelavpures sedlclaativatts nmay be
prepared by ﬁ@fﬂ%&ﬁé‘ikﬂ%m&l& 2h %H'gh»%%rﬁdin@?h' ne, the active ingredient in a

free-flow ng Torm such as pg er “or granulés, optionally mxed with a

bi nder, lubricant, inert diluent, surface active or dispersing agent.

Mol ded tablets may be nade by nolding in a suitable machine, a m xture of
25 the powdered conpound noistened with an jnert liquid diluent. Each -
tablet preferably contains frokrepasation ohf “diAMISNd 500ny of the active

i ngredi etg and each cachet or capsul e preferably containing fromabout Ito
about 500ng of the active ingredient.

Messnz . -
Pd (PPhg) . X=l, AMD-1
EtN

X—-“-SﬂMBa
Na*®

iodobead
MeOH/TFA

X="25, ['25AMD-1
: Tritiated AMD-1 was prepared by the following f)roccdure: A mixture

of AMD-1, hydrochloride salt, (5Smg, 0.012mmol) in dioxane (0.2mL) containing ‘
triethylamine (4L} was treated with hexamethylditin (SpL), a catalytic amount of

20 palladium catalyst and heated at 100°C for 45 minutes. The reaction was cooled to -
room temperature, filtered through a glass wool plug, rinsed with methanol and
concentrated in vacuo to give 10.7mg of a brown oil. The oil was dissolved in N
methylene chloride and passed through a small silica column eluting with methylene
chloride followed by 5% methanol/methylene chloride. Fractions containing the

25 trimethylstannane (Rf 0.26 in 10% methanol/methylene chloride) were pdbled and
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Phar maceutical conpositions of the present invention suitable for 30
parenteral admnistration may be prepared as sol utions obp3sgRensgggns of
the active conpounds in water. A suitable surfactant can _be i ncluded such
as, for BRARPFH? hydroxypropyl cel l ul ose. Di spersions cabCHPEB B2 epar ed
in glycerol, liquid polyethylene glycols, and m xtures thereof in oils. -
Further, a preservative can be included to prevent the detrinental growh
of microorganisns. -33 WD 02/ 068409 23 August 2005 PCT/ US02/ 05226 .

Phar maceuti cal conpositions of the present invention suitable for

| nj ect abl e uéct%ﬁétﬂ?atéipzﬁ b Gl ARRUP IRt Mo SR e ' Rless oil

Fur t'her nore can steri ers

. the ext enpor"éhémm‘erwﬂ El@aflﬁﬂlﬁbwl‘!ﬁwshﬁﬁl’ Is¢ €18 EcongpsidclixBimagp ml@lﬁé or .

di sper si ons. jj |3, %ahle ME@FI F0on 8,0 (6 1%@&5 aPdo MYON B18t/ndie, Ui, | € and
must be effectiv easy \%gqqn& The phar naceuti ca
|

. conposi t i onstekaRgpn Bles]t5a{51|“§w§?rfﬁé|“’°c Isganaien uf act ure  and
“storage; s hus, prefer ahlm‘%hgmﬂ);dn@ﬁap(m&ﬁhyadm@@ﬁmnm thegadwithristiat i ng

ol vent “or dreyivioparrantui el iU RaT e s a0 EPbbafe A °

pol yol (e. g.sohhticmesfahe trinmetipydtanmand (D. yhg):mISOahcbflmaqharm q;mitglmmg)ﬁpbrté gl ycol ),

veget abl € ol iRl ABheadibd bl R LIEHE Yas stifIPFTRGE iRl PRPOSI L1 ons
or taopical

of the presen |nven I on can orm_sul use such
as, for examsheionamasagpenthetl withr Wi of smmeenivm hydeidsrand pytiied Ry BSkder , or
the Iikey u(géﬂaesrzydak W&ﬁ%@g&ﬁﬁmam 40 !25'0ﬁmf1 Q0TS Hict 3R ke h@iEnt, Use in

transdernal evi ces ese rmul at.i ons nﬁy ar ed, uti]Ji1zing a 15
YasVe

conpound r ep?®% dMe(:78% H? (Rl % TFAxto o I, eHiRtRceut i cal |y
accept abl e  p@hinfitek)) Fridtons vcbxaaxﬁﬁlrg\m@iaumadwm@a@a svdaegpam&dmﬁts As an

exanpl e, a cream or , oi nt nent hi,l i terial
and water, tOHeeHEACdFTVACUEHY 3598%%?& E M ﬁ&%‘a‘f}ﬁ?ﬁ@v&tgnggund to
produce a cr&8ditmmol axtmanstired by T alssortehase atsti2oonsi st ency. 20

Phar mac i cal conpositions of this invention can be in a form sui tabl e
for rectd adm nistration wherein the carrier is a solid. It is preferable
that the Svynthesis of Tritiated AMD-Z.

Tritiated AMD-2 was prepared by the following procedure: The
phenol of AMD-2 (2mg, 0.008mmol) dissolved in dimethylformamide (0.6ml.} and
20  potassium carbonate (1.2mg) for 1h. High specific activity tritiated methyl iodide
" (50mCi, 0.0006mmol, in toluene 1ml., American Radiolabeled Chemicals) was added
at room temperature and stirred for 2 hours. The reaction mixture was filtered using a
Whatman PTFE 0.45pm syringeless filter device to remove any insoluble po?assium
carbonate, washed with Abs. ethanol (2mL, Pharmco), and the combined filtrates
25  were concentrated to dryness at room temperature using a rotary evaporator; this also
removed any unreacted tritiated methyl iodide. The residue was purified by HPLC
chroniatography on a Phenomenx Luna C8 semi-prep column ( Luna 5 micro C8(2),
250x10.0 mm) using a gradient system of 20/80 acetonitrile/water with 0.1%
trifluoroacetic acid to 100% acetonitrile with 0.1% triflucroacetic acid in 20min.
30  Total activity of the product was 8mCi. Further puiification was effected by
_absorption onto a Waters C-18 Sep-pak column (Waters Sep-Pak PLUS C18) and
elution with water followed by absolute ethanol. The product was diluted with

absolute ethanol (10mL) before submission for final analysis.
The compounds of this invention exhibit IC50’s of less than 50uM in

35 the FLIPR and binding assays. It is advantageous that the IC50’s be less than 5pM in
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m xture fornms unit dose suppositories.. Suitable carriers include cocoa
butter and other materials comonly used in the art. The3guppsionsri es may
be conve formed by first adm xing the conpositio soft ened
or el teg‘&(gggrldré;?:‘eo?(s) 25 fol | owed by chilling and shapi ng“?%%?#%%ﬁ
addition to the aforenmentioned carrier ingredients, the pharnmaceuti cal
formul ati ons descri bed above nmay include, as appropri ate, one or nore

addi tional carrier ingredients such as diluents, buffers, flavoring agents,
bi nders, surface-active agents, thickeners, lubricants, preservatives

(i ncludi ng atheiFLEBR dadbiiditgassays. Ithemorkalvafapédrenimrige IO{J1€be REY ByaNt S can

be includ d th.the bl,o t,h
e Ll e A ETER U ALED, 1 ST B DL st
Fornula |, olespthan fdpdlin thalFszPfamubmhdhgesmk t Bhilis) @fecdimpondlls atl SO be

prepared in p I; u 068409
PCT/ US02/ 052 ‘geé‘a?ar%en e "?‘;@“8‘3@?%"%? ‘%E‘f‘i"xﬁ"?@"‘o‘?”\:’/g& éﬁt ed
Conpounds’ t 0aqtixHy m NMINRDIR 28 anngmife c Apcardingly, anvathérmspédilof Bi® iAvamiph isThe
activity of smeheahRd: 505 YRS r.activation
measured as %RIA/ 2B recep?or-ne%‘?g%ﬂgés&réamé%@ 'S aégggé Sby t he

fol | owi ng prY&edsfs 8 stralramatad F-‘éé%@@rammhbft@émhompﬂhroggh inhihigompdfat ed in
96-wel | for mam I?ecesptaﬁ& i5yetht ﬁdlﬁﬁﬁstﬁltl%ﬁ%f R e b int B e~ T WO days

i n"normal gr %vvth ta[ (()}(n £CCOS MEM with Na pyruvate, 4500ng gl ucose,
pen/strep, g‘f lﬁrtlpé’ !ﬁf %landO. 5ng/ mL geneticin). NRI A/ 2B- expression
in these®ells is i ndued, pain chrebe aekjtdbpﬁﬂrm‘ﬁns'ﬂdiﬁigdﬁmalﬁ?hhﬂsfamﬁ i the

presence o SOMALKE A A e 1P e, PAL o G HELas b 1, ' °
(Hanks bal ari&@ﬂhtsalt sol uti on (HBSS-My" free) containing 20mM  HEPES, 0.1%
BSA, 2nM CaCl2 and 25%@5‘99%9‘%@%“’dmﬁ?‘ﬁﬁllﬂgﬁ‘?(ﬁ}&(’%g?’ ?‘9 rotgﬂgg cell plate

are |l oaded with the Ca** sensitive Inc.) at

4M i n assay W9mPeand ebtsinKenipnat Qomgtngaﬁmgolﬁlﬂ%qalwmpcr gz afody Mol ecul ar
Probes, 1bnc. @elgmr 1h at 37 C avoiding light. The cells are then washed with -
t he- '

-

Depression can be treated by administering once or twice a day, a
compound of this invention at 0.1mg, 1mg, 5mg, 10mg, or 25mg per kg of body
weight. ‘

Anxiety can be treated by administering once or twice a day, a

20 compound of this invention at 0. lmeg, Imb, Smg, 10mg, or 25mg per kg-of body
_ Schizophrenia can be treated by administering once or twice a day, a
compound- of this invention at 0.1mg, lmg, Smg, IOmg, or 25mg perkg of body
- weight, _ : :
25 Parkinson’s disease can be treated by administcring once or twice a
| day, a compound of this invention at 0. lmg, Img, Smg, 10mg, or 25mg per kg of
body weight. _ -
' Stroke can be treated by administering once or twice a day, a

compound of this i mvenuon at 0.1mg, lmg, Smg, IOmg, or 25mg per kg of body
30 weight.

The abbreviations used herein are as follows unless specified otherwise:

BH3*THF Tetrahydrofuran/borane complex

-40 -



20 Cel i washer four tinmes with assay'buffer | eaving themin 100L buffer.
Test conpounds in solution are pipetted by FLIPR (Fluorg gi ng
Plate Reader) into each test well for a 2mn pretreat nentgﬁhaélzrqgg

time theWO@@p¥8tence intensity is recorded (excitati onPﬁﬂ?ﬂJ&mmﬁand

em ssion at 530nnm). The glutamate/glycine 50L agonist solution (final
concentration 1 iMIM is then added 25 by FLIPR into each well "al ready
cont ai ni ng 150L of buffer (containing the test 30 conpound or vehicle) and
the fluorescence is continuously nonitored for 10m n. The endpoi nt
fluorescence val ues ar d to deter | CSO. val ye conpari

agoni st-stinul ated si MA or the vet%n%;@ &n éylsi’gﬁiﬂhé“(ﬁﬂd%&ﬁﬁ’ﬁ the _
cells incubated . witBO€ach concent nadlitexycafbohgist conpound. Det er nini ng
-the Apparent Dissoci at gonstant (Kip,Qf HOr Human NRI A/ NR2B
Recept ors (Bi ndi ng Ass%??z 23 August 5%“05 yc%%@?% PCT/ US02/ 05226 The
radi ol i gand bi ndi ng- asSB¥ is perf or nééirbabenglonyt enperature in 96-wel | -
"mcrotitgr plates wt 7 lnal assay %Rz @fchlorfdel in 20nM Hepes buf fer
(pH 7.4) containing r1%% Sol uta?%ns of test conpounds were prepared
in-DVBO and serial 'y REMut ed W|th DNschlopmgthang 20L of each of 10

sol utions differing bypfpepl d 5 in cangRpidpdiflamien- speci fic binding

(NSB) using hot AVD-1 final congent tlon d total binding (TB) by
usi ng DVSO (2% fi nal Mratl on). 4 "E?)tl:‘ NRlAI NR2B receptors

(40pM final concentrathem® and triti aﬁmnﬁd\@nﬂfoﬁﬂanwﬂél nal -concentration)

were added to the test n t ne room

t enper aﬂ@ sanpl es :mer ed thP%H&ﬁ‘YP%E%’F‘bA] qﬁylﬁ?cgﬁ’ls (presoaked
in 10 0.05% PEl , pol ydd¥aCeni ni ne Si g)[mem)ckslﬂ:@)udrnd vvashed 10 times with
inmL of cold 20nmM Hepgspbuffer per w?sﬁt | ter
pl ates, 40L; of Packg?% M crosci nt vvg ggg“é%g%g ﬁgﬁ@ag{bggfgﬁ%e: ty
determined in a Packard TopCount . degshioridgt di ssoci ati on constant (Ki),
t he maxi num percentageg, inhibition (%omx) the m ni num percent age

inhibitign (9% n) and the hill slope det er ned by a _
non-1 i néfg | east squaré@gﬁ tting the lé%ﬁéﬁ?%l\ﬁz& ?%FOFB‘Z quation #1 bel ow.

HOBt Hydroxybenzoxazole
IPA Isopropanol
mCPBA 7 meta Chloroperbenzoic acid
min minutes '
20 MeCN Acetomtnle
 —— R magnetic ccomines
r.t., RT, orrt room temperature
sat. saturated
TEA Triethylamine
25 ~ TFA _ Trifluoroacetic acid
- THF " Tetrahydrofuran

The following examples are provided to more fully illustrate the
present invention, and are not to be construed as limiting the scope of the claims in
- 30  any manner, | '

EXAMPLES
The compounds of this invention can be prepared by procedures shown
. below. T ' ' |
35
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Equat i on#l :

20 (SB) (Y max - Bmn) CPMBound = 25 ------------ -

""""""""" --- + NSB + (SB) (1- .%max) (1 + ( 23 August 2005
évpot{zAND 2] 1Ko) )nH) where, Ko is the apparent dissocCiation

[' Drug)/
const ant

%6%42° r adi ol i gand for the receptor as det er niB¢IAUHORBS

saturation and SB is the specifically bound CPM determ ned fromthe
difference of TB and NSB. AND-1 NH 30 AMD-2 N H d -36 23 August 2005 "WO
02/ 068409 PCT/ US02/ 05226 Conpounds AM D-1 and AVD-2 can be synthesized in
accordance wth the foll ow ng general reaction schenmes. SCHEME 1 1 HCl

CH3QH 1 .

10

15

20

25

OBkl (R)0-4 NH la R2-Cal kyl - NR3H

INTERMEDIATE la:
Carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 4—methyl-benzy1 ester

0

i,
JORS W

r

Disuccinimidyl carbonate (5.03g, 19.65mmol) in 30mL MeCN and
30mL DCM was treated with 4-methylbenzyl alcohol (2.4g, 19.6mmol) followed by
DMAP (1.20g;, 9. 82mm01) The resulting cloudy reaction mixture cleared over 2min,
stirred overnight at rt, then poured into 100mL water and partitioned. The organic
layer was dried over anhydrous sodium sulfate and the solvent evaporated. The solid
thus obtained was stirred with approx. 25ml. ether, filtered, washed with a small

. volume of ether and dried to yield carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 4-
methyl-benzyl ester as a white solid. Ref: Chent. Pharm. Buli,, 38(1):110-115(1990).

, The following 'compounds were prepared in the manner similar to that
- described above for INTERMEDIATE 1a: '

INTERMEDIATE 1b:
- Carbonic amd 2,5- dloxo-pyrrohdm- -yl ester 4-chloro-benzy1 ester

INTERMEDIATE 1¢:

Carbonic acid 2,5—dioxo-pyrrolidin-1-yl ester 4-fluoro-benzyl ester
INTERMEDIATE 1d: |

' Carbonic acid 2,5- dioxo-pyrrohdm—l-yl ester 4-cthyl—benzy1 ester

INTERMEDIATE 1e:

Carbonic acid 2,5- dmxo-pyrrohdm-l-yl ester 4-isopropyl-benzyl ester

Utilizing the carbonic acid derivatives described above for

INTERMEDIATES 1a-1e, and following the procedure described below in
EXAMPLE 13, step 1, the following INTERMEDIATES 2a-2e were obtained
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3 In accordance with schene 1, hydrogen chloride is bubbled through a
sol uti on of the appropriately substituted benzonitrile 12i3rAu@*g§thz@@gl at
room r’rBerature The vol atiles are renoved under reduced pressure and the
resultl nYOL/0%%4? due is triturated with ether and filter BETAUSOXASEI t he
desired imdate 2. Imdate 2 is dissolved in nethanol at anbient
tenperature, treated with amne 3 at anbient tenperature and stirred under
argon. The volatiles are renpoved under reduced pressure and the residue

purified by preparative HPLC or trituration with ether to afford am dine

la. 15 SCHEME 2 R2- Casalkyl- NR3H HQ  Me3A 2 Me2Cl Al - NH2- Co-6
alkyl -RP 3a 6 la 23 August 205 2/ 0684 CT7U802/ 05226 In
accordance with schene 2, at roomt \ Hder argon, amine 3ais

"dissolved in ether and was treated with{il-M hydrogen chloride in ether (1
equiv.) in a single portion. The resulting precipitate is stirred
vigorously for 10 nutes. The 5 volatiles are renoved under reduced

" pressure. Th&mmgﬁaﬁspended in toluene, cooled to OC under argon,

treated with 2. 0-M tri iy 13&@571 NEmindmRhyBgipeMdinel NcabodipW se manner ,
and stirred WE@@E‘%EE? roomtenperature to afford “internedi ate 6
(not isolate I's added to a solution of nitrile I in toluene.
The reactdi on is heat ed44Ghld@6kenwit (untinsinethy)pigedidine- 1s@aedoxglateube for 18h, 10
cooled to a '-&gm,m poured onto a silica gel colum and el ut ed
W th rretha% Ich %?ret%%laneto ive am dine 4. Preparation of
11251] AAM1 ¢l Me Sn E-Blworobenzyl 4-(aminomethyl)piperidine-1-carboxylate
INTERMEDIATE 2d: _ |
4-Ethylbenzyl 4-(aminomcthy1)piperidine—1-ca_rboxy1ate )
10 INTERMEDIATE 2e;:
4- Isopropylbenzyl 4-(aminomethyl)piperidine-1-carboxylate

~ EXAMPLE 1.
Benzyl 4- {(4-pyr1dmylammo)methyl] -1-piperidinecarboxylate:
15 Step 1:
Benzyl 4-[(4-pyridinylamino)carbonyl]-1-piperidinecarboxylate

Q
Pyt o
(O S

_ In DMF (5mLj, 1-[(benzyloxy)carbonyl]-4-piperidinecarboxylic acid
- (P. E. Maligres et al., Tetrahedron, 53:10983(1997)) (1.00g, 3.80mmol), 4~

20  aminopyridine (572mg, 6.08mmol), EDC (801mg, 4.18mmol), and HOAt (569mg,
4.18mmol) were combined arid aged under N; for 4h. The reaction was partitioned
between sat. NaHCOj; and ethy] acetate. The layers were separated and the aqueous
layer was extracted with ethyl acetate (2x). The combined organics were washed with.

, water and brine then dried over Na,SOq, filtered and concentrated under reduced

25  pressure, affording 1.16g of benzyl 4-[(4-pyridinylamino)carbonyl]-1-
piperidinecarboxylate as a yellow oil which was used without further purification.
Step 2:

Benzyl 4-[(4-pyridinylamino)methyl]-1-piperidinecarboxylate
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Pd (PPh3)4 dioxane s z X-1 AMD 1 - , X=SnMe3 Nat 25| |odobead MOMFA
x="251, (t25fI AMD-1 Tritiated AVMD-1 was prepared by the bgldRwit®os

procedur%&@%ﬁ%ure of AMD-1, hydrochloride salt, (5nyg, %oﬁ}ayz?z!s) in

di oxane containing triethylamne (4L) was treat &

hexanmet hyl ditin (5L), a catalytic anount of 20 pall adi um catal yst and
heated at 100C for 45 m nutes. The reaction was cooled to room
tenperature, filtered through a glass wool plug, rinsed with nethanol and
concentrated in vacua to give 10.7ng of a brown oil. The oil_was dissolved
in methylene chloride and passed throsigh a small silica colum el uting

with nmethylene chloride follo ﬁé@fn(ﬂj met hyl ene chl ori de.
n -

Fractions containing the 25 tri yl'stannaned(Rf 0.26 in 10%

nmet hanol / net hyl ene chl ori de) weré€& pool ed @3 August 2005 WO
02/ 068409 PCT/ US02/ 05226 concentrated in vacuo Ngi ve 4.5ng of the
trinmethyl stannane as a clear.colorless oil. This material was further

purified by HPLC (C18 'ﬁfe%iﬂ%lbk;regh@ﬂ%%@%ﬁbé’@iﬂ@t@gtleabo\/% m%%%QBQ.%bEMOI)1§O% ‘

ot es) o visehga s THECOmLyerdyedFeatknin B34 RE Catnl Jhont. W

(1 OnCi, ~ Ar nein SEEM)oveatOminangbaasiiget ae.s Bhs Thbasactionwaogokaed bpOlaiyp
e S A A g ST B R i g T T
trifluoroaceViQH and dxtnagedasifie dthyhatetatee(3x paThe cymbiasd stganice detowadhede
Dur i1 od by il B, UR4 HAG 1805180 o did cRber et AT UEREH SO g
m nute | i nedPamidisteyes pu@ymwmam%mma(c&r@hw%mt to YIMECN, 1ni/miin,:
retention tiQw,Cly;:CH;0H:NH,OH) to give 11.53g of benzyl 4-[(4-pyridinylamino)methyl]-1-
10  piperidinecarboxylate o
as a viscous pale yellow oil.
~ 'HNMR (HC! salt 400MHz, CD;OD): 8 8.09 (brs, 1H, Pyr-H), 7.97
- (brs, 1H, Pyr-H), 7.35-7.28 (m, 5H, Ar-H), 6.88 (brs, 2H, Pyr-H), 5.1 (s, 2H, CH,-
Ar), 4.18 (brd, J=11.70Hz, 2H, CHH), 3.25 (4, J=6.77Hz, 2H, CH;;—N); 2.86 (brs, 2H, -
15 CHH), 1.90-1.77 (m,.3H, CHH, CH), 1.29-1.16 (dg, J=12.36Hz, 4.16Hz, 2H, CHH). -
| M.S. (M+1) : 326.47. | | |

" EXAMPLE2:
4—[(3—Methylpyridin-4-ylamino)msthyl]pipeﬁdinc—1—carboxylic acid

9

The title compound was prepared as described in EXAMPLE 1, but
replacing 4—aminopyridine with 4-amino-3-methylpyridine (Malinowski et.al., J.
| Prakt. Chem., 330:154-158(1988)). , . .
25 "H NMR (400MHz, CDsOD): § 7.74 (d, 7=5.85Hz, 1H, Pyr-H), 7.66
(brs, 1H, Pyr-H), 7.36-7.29 (m, 5H, Ar-H), 6.77 (brs, 1H, Pyr-H), 5.11 (s, 2H, CH,-
. Ar),4.19 (brd, J=13.81Hz, 3H), 3.31-3.20 (m, 2H, CHQ-N + CH30H), 2.84 (brs, 2H,

20  benzyl ester:

| "‘C\ﬁ”&Q_\g



"concentrated to dr ynesgyg 8t

llmnutes). Fractions containing the radi oactive product were pool ed and
concentrated in vacua to give 989.tC of [12S1]AVD-1 wi t B3 gR&CIdokC
activity of 898C /mmol as neasured by UV absorbance at 272nm 15 Synt hesis
of TritiV¥P&AHOREHEL 2 Triti ated AVD-2 was prepared by the fRETBH2H§238r ocedure:
The phenol of AMD-2 (2ng, 0.008mmol) dissolved in dinethylfornman de
(0.6nm) and 20 potassium carbonate (1.2ng) for |h. Hi gh specific activity
tritiated nethyl iodide (501Ci, 0.0006mmol, in toluene 1nL, Anerican

Radi ol abel ed Chemnicals) was added at roomtenperature and stirred for 2

hours. The r i 1 xt &as (fdql i at ma EQy 45m
syringel ess ¢|ﬁ?}bb£r{5%g%ﬁ§t%ﬁ’%ﬁﬁzr%bd\§é{'§%§rgi #1%’0(?%5?1(%8%@){%?2%%5 onate,
washed with @HED), b2Rdnisl (nf, 241, CHBBar nco), and the conbined filtrates 25 -were-
myjeperature using a rotary evaporator; this

al so renoved any unreact egﬁﬁjitl ated nmethyl iodide. The residue was
purified by HPLC chronmat ography on a Phenonenx Luna C8 sem -prep col umm

“(Luna 5  crEX@MBLE 3:250x 10.0 mm) using a gradient system of 20/80

acetonitrile/water wth 0.1 9% . trifluqroaceti cid.to 100% acetonitrile -
with 0.1%trifl uor oacegF‘EzyiéT@@FWp%ﬁiaﬂmoiﬁw% éF“PWWePV%%ﬁ%tﬁe pr oduct-
was 8nCi. Further purification was effgcted by "absorption onto a Waters

C- 18 Sep-pak colum (Waters Sep-Pak PLS C18) and elution with water

foll owed by absol ute ethanol. T . vas (iluted with absolute

et hanol (10nL) before subm ssi o i an.ysks. The conpounds of this
invention exhibit 1C50's of |ess than 50Min 3§i§|e FLIJPR and bi ndi ng
assays. It is advantageous that the 1C50's be | than 51Min -39 23

‘August 2005 WO 02/068409 PCT/ US02/05226 the FLIPR and bi ndi ng assays. It

is nore advant ageous t A titldeorhfcufid svas @rdpassl dshisstribep M EXAMPLELL BR® and
bi ndi ng ass [t is still .m)re[ gdvangﬁﬁgdam that the 1C50's be |ess than
18 gypmingpyid

aysy. .
0.1Min the %E]Iaﬁﬂgéﬁ%oﬁwcﬂaeg "% he conpounds and _
phar macdd i cal conposi H DRER ¢400MIkTs, CIDaRID): iSA0.0fatbes, HEE NI oLRZHTITS (exhi bi t

biol ogical Spmsrgytpras), YNRA MG U9 6%6% 70665 Pl pyRlBL BE5 aspect
(s, 2H, CH;-Ar), 4.24 (brs, 2H, CHH), 3.16 (brs, 2H, CH;-N), 2.84 (brs, 2H, CHH),
2.01-1.80 (m, 3H, CH, CHH + H20), 1.26-1.18 (m, 2H, CHH).
M.S. (M+1): 326.28.
15
EXAMPLE 4:

- Benzyl 4-{[(3-pyridinyl)amino]methyl }-1-piperidinecarboxylate
X
0
_ - I _
' N

The title compound was prepared as described in EXAMPLE 1, but
20  replacing 4-aminopyridine with 3-aminopyridine. -
'H NMR (500MHz, CD;0D): 8 8.01 (d, J=2.93Hz, 1H, Pyr-H), 7.95
(dd, J=4.63Hz, 1.46Hz, 1H, Pyr-H), 7.37-7.30 (m, 5H, Ar-H), 7.08 (dd, J=8.30Hz,
4.59Hz, 1H, Pyr-H), 6.86-6.84 (m, 1H, Pyr-H), 5.13 (s, 2H, CHz-Ar), 4.25 (brs, 2H,
. CHH), 3.80 (brt, J= 5.86Hz, 1H, NH), 3.04 (t, J=6.33Hz, 2H, CH,-N), 2.78 (brs, 2H,
25 CHH), 1.78 (brs, 3H,-CH, CHH + H20), 1.27-1.13 (m, 2H, CHH).
| M.S. (Mi+1): 32631, ' '
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the treatnment of pain, mgraine, depression, anxiety, schizophrenia,
Parkinson's disease, or stroke - maladies that are amengjl Bgbd 2005
anelioration through inhibition of NVDA NR2B receptors - Q e '
adni ni st 92088487 an effective anount of the conpounds 6’1C1%Fﬁ°%’0$2|%§/e-nti on.
10 Thus, pain can be treated by adm nistering once or twice a day, a
conpound of this invention-at 0.1ng, Ing, 5ng, 10ng, or 25ng per kg of body
wei ght. M graine can be treated by adm nistering once or twice a day, .a
conpound of this invention at 0.1ng, 1ngy, 5ngy, 10ngy, or 25ngy per kg of body
15 wei ght. Depression can be treated by adninistering once or twice a day,

a conpound of this invention at 0.1ng, Ing, 5ngy, 10nmg, or 25nmg per kg of

body wei ght EXAMFBES:can be treated by administering once or tw ce a day,

a 20 conpound of this i 1o . : 4 _or 25 er kg of-
mp BBYADEL(@-RAbthG} dlhyg%naﬁﬁﬂnetﬁgj?lng mg per kg

body wei ght. Schizophrenia can be tfeatéd by m hi st once -or twice a

day, a conpBEfddiBscarbIyiaievention at 0. 1ng, Iny, 5mg, 10mg, or 25mg per kg

. of body weight. 25 Parkinson's di seagse can be treated by adm nistering '
once or twice .a day, a conpound of j\hi s invention at .0.I1ng, 1ng, 5ny,

10ng, or 25ng per kg of body - ®eldghi G e. can be treated by '
adm ni stering once or twce a C rrpuncnof this invention at 0.l ng,
| mg, 5ng, 10ng, or 25ng per kg“of body I gt =~ The. abbrevi ations
used .herS' n are as follows unless specified ottﬁ@?e: BH3*TI - F '

0

Tet r ahydrof ur an/ borane conpl ex -40 WD 02/ 068409 BI'NAP BOC

The title compound was prepared as described in EXAMPLE 1, but
replacing 4-aminopyridine with 2-amino-4-methylpyridine (Fluka Co.). ML.S. (M+1):
340.40. ' .

10 EXAMPLE 6:
' Benzyl 4-{[(4-ethyl-2-pyridinyl)amino]methyl}-1-
* piperidinecarboxylate

o |

The title compound was prepared as described in EXAMPLE 1, but |

15  replacing 4-aminopyridine with 2-amino-4-ethylpyridine (Maybridge Chemicals). Ty

M.S. (M+1): 354.41.

EXAMPLE 7: 7
Benzyl 4-[(3-isoxazolylamino)methyl]-1-piperidinecarboxylate
- A
TN

20 . | N-g
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'BOC20 CBZ 5 CBZ-CI DCM DI PEA DVAP DMF 10 DVF-DVA DVBO EDC 15 25 h
HOAt HOBt IPA nCPBA mn MCN NWR r.t., RT, or rt sat. FA THE
23 August 2005 PCT/ US02/ 05226 2,2' -Bis 2 Auglitood

(di phenyWPR&88 o) - 1, 1' - bi napht hyl  t - But oxycar bonyl t - BGT&RIE?ony |
anhydride Carbobenyl oxy ' o

The title compound was prepared as described in EXAMPLE 1, but
replacing 4-aminopyridine with 3-aminoisoxazole (Sigma-Aldrich Co.). M.S. (M+1):
316.29.

5 EXAMPLE 8:
Benzyl 4-[(1,3,4-thiadiazol-2-ylamino)methyl]-1-piperidinecarboxylate

X
©/\o !\O\/H N
g IJN

The title compound was prepared as described in EXAMPLE 1, but
replacing 4-aminopyridine with 2-amino-1,3,4-thiadiazole. M.S. (M+1): 333.35.
placing pyn

10

EXAMPLE 9:

' Benzyl 4-{[(5-methyl-2-pyridinyl}JaminoJmethyl }-1-
piperidinecarboxylate,
X
saael
N~

15 The title compound was prepared as described in EXAMPLE 1, but

replacing 4-aminopyridine with 2-amino-5-methylpyridine. M.S. (M+1): 340.40.

EXAMPLE 10: |
Benzyl 4-{[(1-methyl-1H-imidazol-2-yl)amino]methyl}-1-

20  piperidinecarboxylate
RS
N
[/}—NH o—
O
o
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Car bobenzyl chloride Dichloromethane Diisopropylethylamn ne
4- Di met hyl am nopyridi ne N, N-D net hyl f ormam de 23 August 2005

D net hyl fworoampdsde- Di net hyl acetal  Di et hyl sul f oxi de PCT/US02/65226
3= Et hyl - 3- ( 3- di et hyl ar ni nopropyl ) car bodi i m de hydrochl ori de hours

1- Hydr oxy- 7- azabenzotri azol e Hydroxybenzoxazol e |sopropanol neta -

Chl or oper benzoic acid minutes Acetonitrile nuclear magnetic resonance
roomtenperature saturated Triethylamne Trifluoroacetic acid.
Tetrahydrofuran The foll owi ng exanples are provided to nore fully '
ill'ustrate the  presenthd tiflecgomponnd swas prapercdes dessribed ooBEAMBHEAS stepni ti ng

T o R DB e S B b MO 8 g
with cthyl acetate, washed with sat. NaHCO;, dried over Na,SQy, filtered and then
5  concentrated under reduced pressure. The resulting red oil was purified by silica gel'
chromatography. 50mg (mmol) of the purified product was reacted with borane as
described in EXAMPLE 1, step 2, to give 26mg of benzyl 4-{[(1-methyl-1H-
imidazol-2-ylyamino}methyl}-1-piperidinecarboxylate.
'H NMR (400MHz, CDCls): & 7.36-7.27 (m, 5K, Ar-H), 6.65 (4,
10 J=1.55Hz, 1H, imidazole-H), 6.49 (d, J=1.56Hz, 1H, imidazole-H), 5.12 (s, 2H, CH>-
Ar), 4.19 (brs, 2H, CHH), 3.58 (brs, 1H, NH), 3.34 (s, 3H, CHj), 3.23 (m, 2H, CH,-
N), 2.79 (brs, 2H, CHH), 1.85-1.70 (m, 3H, CHH, CH), 1.23-1.13 (m, 2H, CHH).
M.S. (M+1): 329.27.

15 EXAMPLE 11: 4-(Quinolin-4-ylaminomethyl)-piperidine-1-carboxylic acid

benzyl ester
O 0L
o N\~

|
N

The title compound was prepared as described in EXAMPLE 1,
 replacing 4-aminopyridine with 4-aminoquinoline. M.S. (M+1): 376.39.

20
EXAMPLE 12: _
Benzyl 4-{[( 1-oxido-4-pyridinyl)aminojmethyl }-1-
piperidinecarboxyl'ate ‘ '
Step 1: _ .
- 25 Benzyl 4-{[(1-oxido-4-pyridinyl)amino]carbonyl }-1-

piperidinecarboxylate
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5 Internmedi ates: 23 August 2005 PCT/ US02/ 05226 | NTERMEDI ATE | a: Carbonic
acid 2, 5-di oxo-pyrroolidin-I-yl ester 4-nethyl-benzyl estgadgusigisni m dyl
car bonat e 5?5. 038 19.65mmol ) in 30nL MeCN and 30nmL DCM was treated with
4- met hy | WORZ0884 cohol (2. 4g, 19.6mml) fol lowed by DVABCTASSHE226
9.82mmol ). The resulting cloudy reaction mxture cleared over 2mn,
stirred overnight at rt, then poured into 100nL water and partitioned. The
organic 10 |l ayer was dried over anhydrous sodium sulfate and the sol vent
evaporated. The solid thus obtained was stirred with approx. 25nL ether,
filtered, washed with a small volumyyof ether and dried to.yield carbonic
acid 2,5-dioxo-pyrrolidin-I-yl_est er)&- t hyl - benzyl ester as a white

solid. Ref: Chem "Pharm Bul L@l\:oll 115(1890). 15 The fol |l owi ng :
‘conpounds were prepared int nner st N{g-that described above for
| NTERVEDI ATE l1a: | NTERVEDI ATE 1b: Carboni c dci é@-di oxo-pyrrolidin-I-yl
ester 4-chloro-benzyl ester 20 | NTERVEDI ATE 1cxCdrdoni c acid
"2,5-dioxo-pyrrolidin-l-yl ester 4-fluoro-benzyl ester | NTERVEDI ATE 1d:

Carbonic acid 2, 5-di oxgzpy¥ i@l di : %aﬂf et = r
| NTERVEDI ATE | e:_ 25 m?ﬁ%%%ﬁ@%%ngxo- S)If?'po %Ffﬁ@ﬁ%@ﬂ"é{?ﬁ? -
45 i sop][ opy! I%ﬁlﬁleg‘:ﬁ)@ (qlémggﬁéh@f;%}ﬁ f;iﬁ@n%zﬁﬁfﬂmﬁmtﬁgﬁgr ibde

apove ft1or | BEE$8 . @minel) an8dgé P $HOVTHEe nf 48 tHdeviaeethi] OeE el ow
in EXAVELE ,13‘ stedo F &he fol)i\loaiz_\f'd%g Ill\l'l'ERI\/EDI ATES 2a- 2e \%r obt ai ned WO

02/ 068 40§ quqe@te and washed with sat. 3. Lhe organics were separ_ated, ed over '

Na;SO,, filtered and concentrated under reduced pressure. The resulting oil was

purified by silica gel chromatography to afford benzyl 4-{[(1-oxido-4-
pyridinyl)amino}carbonyl }-1-piperidinecarboxylate as a clear oil.
l_H NMR (400MHz, CDCl3): 6 10.72 (s, 1H, NH), 8.03 (d, J=7.50Hz,

10 2H, Pyr-H), 7.80 (d, J=7.50Hz, 2H, Pyr-H), 7.38-7.28 (m, 5H, Ar-H), 5.12 (s, 2H,

CH;-Ar), 4.18 (brd, J=13.25Hz, 2H, CHH), 2.81 (brs, 2H, CHH), 2.57-2.45 (m, 1H,

. CH), 1.86-1.68 (m, 4H, CHH, CHH).

_ M.S. (M+1): 356.28.

Step 2: ‘ :
15 Benzyl 4-{[(1-oxido-4-pyridinyl)aminc]methyl}-1-

J
ORAOYY

Benzyl 4-{ [(1-0xido—4—pyridiny1)amino] carbonyl}-1-

piperidinecarboxylate

piperidinecarboxylate (62mg, 0.17mmol) was reduced with borane as described in
20 EXAMPLE 1, step 2, to afford benzyl 4-{ [(1-oxid6-4—pyridiny1)amino]methyl}-1— _

piperidinecarboxylate as a clear oil. . '

| *H NMR (400MHz, CDCl3): 8 7.99 (d, J=7.31Hz, 2H, Pyr-H), 7.88
(brs, 1H, NH), 7.38-7.30 (m, 5H, Ar-H), 6.66 (brs, 2H, Pyr-H), 5.12 (s, 2H, CHz-Ar),
4.22 (brs, 2H, CHH), 3.09 (brs, 2H, CH,-N), 2.77 (brs, 2H, CHH), ), 1.87-1.71 (m,

25 3H,CHH, CH), 1.26-1.11 (m, 2H, CHH). |
a  MLS. (M+1): 342.33.
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CHs 23 August 2005 PCT/ US02/ 05226 | NTERVEDI ATE 2a: 4- Met hyl benzyl
4- (anmi nomet hyl ) pi peri di ne- 1-car boxyl ate | NTERVEDI ATE 2b233uguSidopsobenzyl

4- (am now(ﬁ)blk%ﬁg peri di ne- 1- car boxyl ate | NTERVEDI ATE 2c: %@OE@#QEenzyl
y L4 y

4- (am nonet pi peridine- | -carboxylate |NTERVED ATE fg benzyl
4- (am nonet.hyl ) pi peridine- |-carboxylate 10 | NTERVEDI ATE 2e:
4- | sopropyl benzyl 4-(am nonet hyl) pi peri di ne- |. -carboxyl ate EXAMPLE 1:

Benzyl 4-[(4-pyridinylamno)nmethyl]-1 -piperidinecarboxylate: 15 Step 1:

- Benzyl 4-[(4-pyridinyl am no)carbonyl]-1-piperidinecarboxylate In DVF (5n),
1-[ (benzyl oxy) car bonyl ] - 4- pi peri di necarboxylic acid (P. E .Mligres et

al ., Tetrahe,%', 3,10983(1997)) (1.00g, 3.80mmol), 4 20 am nopyridi ne .
(572nmg, 6. 08 rifﬂ) *(801ng, 4.18mmol), and HOAt (569ng, 4.18mmol) were
conbi ned and aged undeBem¥31 #q(9HHpuriditeylaRachnehyNaspipaidintdaaiagladet ween
sat. NaHCO3 snsg]?t hyl acetate. The | ayers were separated and the aqueous

| ayer was extracted with ethyl acetate (2x). The conbi ned organi cs were
washed with. water anBetmyl Adamiremethyljpiparidine- Na@B6Mylatei | t er ed and
concentrated under reduced 25 pressure, affording 1.16g of benzyl

4-[ (4-pyridinyl am no) carbonyl | - {npPHReTrdi necai gbexyl ate as a yel | ow oi |
which was used without further purifiicatyong ey 2: Benzyl

4-[ (4-pyridinyl ani i no) met hyl ] 1- pi peri drneg@arboxytate -43 23 August 2005 WO
02/ 068409 PCT/ US02/ 05226 0O ,

‘ 4-Aminomethylpiperidine (40g, 350mmol) and benzaldehyde
(37.3mL, 368mmol) in toluene (600mL) were heated to reflux under Dean Stark
_ conditions for 2h. The resulting-'reaction mixture was cooled to room temperature
100 and 500mL dichloromethane was added. The resulting solution was cooled to 5°C
and treated with N-(benzyloxycarbonyloxy)succinimide (91.7g, 368mmol). After
10min, the cooling bath was removed and the resulting reaction mixture stirred for Lh.
- The solvents were evaporated and the residue stirred with 400mY. THF and 400mlL.
2M HCl for 1h. The mixture was concentrated to remove organics and extracted with
15  ether (3x300mL). The aqueous phase was adjusted to pH14 with 50% NaOH and
extracted with ethyl acetate. The organic layer was washed with water and brine, |
dried over anhydrous sodium sulfate, and the solvent evaporated to give banzyl 4-
* (aminomethyl)piperidine-1-carboxylate as an oil. | -
'H NMR (500MHz CDCI3) 8: 7.4-7.2 (m, SH); 5.12 (s, 2H); 4.20 (brs,
20 2H); 2.77 (brs, 2H); 2.58 (d, J=6.6 Hz, 2H) 1.9-1.7 (m, 2H); 1.0-1.5 (n, 5H). -
 Step2: L
Benzy] 4-[(9H-purin-6-ylamino)methyl]-1-piperidinecarboxylate

o
' OJ]\N oy Ny
O 0 O

| In DMF (5mL), benzyl 4-(aminomethyl)-1-piperidinecarboxylate
25 (1.20g, 4.83mm01) and 6-chloropurine (448mg, 2.49mm01)' were combined and
treated with TEA in a single portion and aged under N at 100°C for 18h. The
resulting reaction was diluted with sat. NaHCQj; and extracted with ethyl acetate (3x).
The combined organics were washed with brine, dried over Na,SOy, filtered and
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O The am de prepared as described in Step 1 above (17.82g, 52.50mmol) was

~dissolved in THE (50nl) and was treated w th BH3-THF (2098704 ,st2908L,

in THF) over 10m n. and was aged at r.t. 3h. The reaction wa$ uenched by
sl owl y SWRIAOMYODN HG and stirring vigorously 15h. The PEAESPBEIas
basified with 1M NaOH and extracted with ethyl acetate (3x). The conbi ned
organics were washed wth brine, dried over Na2SO4, filtered and
concentrated in vacua, yielding a white foamwhich was purified by silica
gel chromat ography (99:1:0.1 to 90:10: 1 CH2C12: CH30OH: NHACH) to give 11.53g

o1 scous” pai SgarTsid bbb Aflo T Fhinla Ay B BFOL L AEFREN 00° 37 1)y

Pyr-H), 7.97chr¢matography (38g; 3Hp0um s88a79RE0(Intp 96H 0: WCH]H: @HﬂH{MLQPDzH

ByrH > %Jﬁg(g?ﬁzgéﬁzylwﬁﬁﬂ%m éyﬂaﬁuﬁ?ﬁféthygll f’?@g&fe%&p@@épa B

1.29-1.16 (dﬁ J=12. 36Hz, 4.16Hz, 2H, CHH). MS. (M1l) : 326. 47 EXAI\/PLE

24 [ (3sMet hyl pyri di nLH’erI(ﬂUmHEt(tUClglezél m—bmﬁ@mmm id 20

bt ") ot R ey B D AR T il CRl e

et. at, J. PLANELE (brg20, C54-N52(S09B8) JH, CHIDH. MWMBEHH;DSGD) .S

774(d 1 7.66 (brs, 1H, Pyr-H, 7.36-7.29 (m 5H,
6. 775(5%fH2341h%€%P¥H) lljB3@‘11( .2H, CH2- Ar), 4.19 (brd, J=13.81Hz,
3H) 3 31-3.20 (m 2H ZM&HI&Mﬂ) 2.84 (brs, 2H, 23 August 2005 "WD
02/ 0684Q%9 PCT/ US02/ 05226 CHH), 2.22 (brs, 2H, CHH), 1.98-1.85 (m 1H, CH),
1.82 (brd, J=12.89Hz, 2H, CHH), 1.22-1.14 (m 2H, CHH). MS. (Ml):
340.27. 5 EXKAMPBE14: :
4-Methylbenzyl 4-[(4-pyrimidinylamino)methyl}-1-
piperidinecarboxylate
Step 1:
15 4-[(2-Methylsulfanyl-pyrimidin-4-ylamino)}-methyl]-piperidine-1-
- carboxylic acid 4-methyl-benzy! ester

O)!\N H
O

NN
SCH

The 4—[(2-methylsulfanyl-pyrinﬁdin-4—ylarﬁino)-methy1]—piperidine-l-carboxylic acid
~ 4-methyl-benzyl ester was prepared as described in EXAMPLE 13, Step 2, but.

20 . replacing 6-chloropurine with 4-chloro-2-methylthiopyrimidine and replacing benzyl
4-(aminomethyl)-1-piperidinecarboxylate with 4-methylbenzyl 4-(aminomethyl)-1-
piperidinecarboxylate. M.S. (M+1): 387 |
Step 2:

4- Methylbenzyl 4—[(4—pymrud1nylalmno)methyl] 1-

25 plpendmecarboxylate
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Benzyl 4-{ [(2-pyridinyl)an-iino]nmethyl } -1-piperidinecarboxylate The
title conpound was prepared as described |n EXAVPLE 1, bggAu g&lﬂ,@gng
4-am nop d&? th 2-am nopyridine. 10 'H NVR (400MHz,. 0) 10 00
(brs, 782775 (m 2H Pyr H Pyr-H), 7.38-7. Y0285 26
676670(m 2H Pyr-H, Pyr 11)), 5.12 (s, 2H CH2-Ar), 424(brs 2H
CHH), 3.16 (brs, 211, CH2-N), 2.84 (brs, 2H, CHH), 2.01-1.80 (m 3H, CH,
CRH + H20),1.26-1.18 (m 2H, CHH. MS. (M1): 326.28. 15 EXAMPLE 4: Benzyl
4-{ [(3-pyridinyl)am no] nmethyl }-1-piperidinecarboxylate 0 The title

conpound was prepar ed as[(gtmﬁymﬁﬂnylﬂpﬁﬁ'ﬁfﬂ#— f—,a;g%lg me%%}k%?é@@% 01 (d

4amnopyr|d|n vmth drf nh di ne. HNI\/R
J=2.93Hz, E?’FX 1) acidpr-gupt 35 BHZYJ esfe ﬁngll gppmolyas dspplveq fn BPEB7. 7
' (P;n 5H, Qr . Iéill.SniL)Qﬁld(tfhdtzediﬁﬂl Rii, N1cl€el$931ﬁng,|1|4| 20mdthollht ro@nﬁt@m@e%ﬂlré fe§6$
r-H, r ri =
1H, NH) iﬂ Sqlte Qeﬂﬁ“d Eﬂ}é‘i@by %‘ﬁ‘%%g"(‘%@maé?ﬁméﬁ’(t@%e 1.78 (brs,
3H, - CH, d4| TEXAI-ME’,L,EMQS?ageHh?vQIm 2H, CHH). MS. (Mrl): 326.31. -45 WD
02/ 068409 23 August 20 0 E
[(4- methyl -2; pyri di vl H’ﬁg b@ﬁ@# ﬁ%%%ﬁ) &Egkgﬁ{nﬁi?@%xﬁﬁr 05 HN
Pyr-H) 24 (d, J-7 86Hz, 2H, Ar-H), 7.16 (d, J=7.68Hz, 2H, Ar-H),
6.31 (dd, 3=6.00Hz, 1.20Hz, 1H, Pyr-H), 5.57 (s, 1H, NH), 5.08 (s, 2H, CH;-Ar), 4.20°
(brs, 2H, CHH), 3.23 (brs, 2H, CH,-N), 2.75 (brs, 2H, CHH), 2.34 (s, 3H, CH;), 1.82-
10 1.65 (m, 3H, CHH, CH), 1.23-1.09 (m, 2H, CHH).
M.S. (M+1): 341.35.

EXAMPLE 15;
Benzyl 4~[(4-pyﬁmidiny1amino)methyl]—l-pipcridinecarboxylate

7 ‘ O/U\N

The title compound was prepared as described in EXAMPLE 14, but
 replacing 4-methylbenzyl 4-(aminomethyl)-1-piperidinecarboxylate with benzy! 4-
(aminomethyl)-1-piperidinecarboxylate. .
' 'H NMR (400MHz, CDCl5): § 8.53 (s, 1H, Pyr- A ,8.13 (brd,.
20 | J=4.85Hz; 1H, Pyr-H), 7.38-7.28 (m, 5H, Ar-H), 6.32 (d, J=6.03Hz, 1H, Pyr-H), 5.51
| (brs, 1H, NH), 5.12 (s, 2H, CH-Ar), 4.21 (brs, 2H, CHH), 3.24 (brs, 2H, CH,-N),
2.77 (brs 2H, CHH}, 1.85-1.70 (m, 3H CHH, CH), 1.27-1.10 (m, 2H, CHH).
M.S. (M+1): 327.29.

25 EXAMPLE 16: |
Benzyl 4-[(2-pyrimidinylamino)methyl]-1-piperidinecarboxylate

l O)LN
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The title conpound was prepared as described in EXAMPLE 1, but replacing
4-am nopyridine with 2-am no-4-nethyl pyridine (Fluka Co. »3 AMySst 20b81) :
340. 40. PLE 6: Benzyl 4- { [(4-ethyl-2-pyridinyl)anmno]lnethyl }-1-
pi per i diﬁ"g’c"agf BO)((])LH ate The title compound was prepared as PEFEQ{S}’?’?J% in
EXAMPLE 1, but 15 replacing 4-am nopyridine with 2-am no-4-ethyl pyridine
(Maybridge Chemcals). MS. (Mt1l): 354.41. EXAMPLE 7: . ' .
Benzyl 4-[ (3-1i soxazol yl am no) nmet hyl ] - 1- pi peri di necar boxyl at e 23 August 2005
WO 02/ 068409 PCT/ US02/ 05226 The title conpound was prepared as described in
(51 Oma- ALAr i gh_Cor g M e et et &) (Sl EXIMPLS 13,
i gna- rig ) : : 429. 5., . enz .
4-1(1,3, 4-t h"‘r’%‘f&i’qo‘ﬁiftﬂ ‘?'3?-2%4%%%‘3%‘3#311191Pif!dﬁilﬁfé%%aﬁﬁ@dér593x -HramgD The. -
21 i tle conpouamd Zelsloppyriatdide B90tws smmg;_l) 0n sf@éﬁh%h%teﬁ(amm{igthoug g gblggmrt? 0
-am nopyri di; - - - t hi,adi azol e. : ; . 35.
. EXAMPLE 9: %ﬂ%ﬁ‘é"éﬂ% ‘%;E%H‘?’raﬁ%@ %}r i-di nyl ) am noj et hyl }-1-
pi peri di fecar boxyl at e G NYR(#OONEE CRChpUHA6 (hI=pBEHAS il Pys-H)eBB64 bed in
EXAVPLE 1. bpbo (heSiasi.ng els Al AopSA] '11}?{;%?15‘, SrAE 19, ChIRE M A b e

MS. (M1): 0. 40, EXA B
VT ot bl - 144k B30 5. 16, 200 APy e, 278 (brs 2F8: GIBFD o b 6216mx3Hat o

CHH, CH), 1.28-1.12 (m, 2H, CHH).
M.S. (M+1): 327.33.

10
EXAMPLE 17: _
4-Methylbenzyi 4—[(2—pyrimidinyiamino)methyl]-1—
piperidinecarboxylate

o ‘
OAN

15 The title compound was prepared as described in EXAMPLE 13,
except using 4-methylbenzyl 4-(aminomethyl)-1-piperidinecarboxylate (300mg,
1.14mmol), 2-chloropyrimidine (131mg, 1.14mmol) as starting materials gave the title
compound as a yellow oil.

, "H NMR (400MHz, CDClg): 6 8.26 (d, J=4.76, 2H, Pyr-H), 7.26 (d,

20  J=8.96Hz, 2H, Ar-H), 7.17 (d, J=8.96Hz, 2H, Ar-H), 6.31 (dd, J=4.85Hz, 1H, Pyr-H),

'5.28 (s, 1H, NH), 5.08 (s, 2H, CH;-Ar), 4.19 (brs, 2H, CHI-I) 3.32 (d, J=6.36Hz, 2H,
~CH>N), 2.76 (brs, 2H, CHH), 2.35 (s, 3H, CH5), 1.82-1.60 (m, 3H, CHH, CH), 1.25-
1.13 (m,2H, CHH). | - '
M.S. (M+1): 341.37.

25
EXAMPLE 18: _

* Benzyl 4-{[(5-methyl-2-pyrimidinyl)amino]methyl }-1-
piperidinecarboxylate |
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-47 23 August 2005 WO 02/068409 PCT/ US02/05226 The title conpound was
prepared as described in EXAMPLE 1, step 1, but repl aci Qgp@, ggpg@,gg)yrl di ne
with 2-ami no-inidazole henisulfate and gave the EDC couplin roduct. This
© product WRLHEHYxed in DVF-DMA for 90mi n., diluted wtr‘i’cé“ﬂ%yfm%?%t at e,
washed with sat. NaHCOB, dried over Na2SO4, filtered and then. ‘
concentrated under reduced pressure. The resulting red oil was purlfi ed by
silica gel chromatography. 50ng (nmol) of the purified product was reacted
wi th borane as described in EXAMPLE 1, step 2 to give 26ng of benzyl
4-{[(1-methyl -i H i m dazol -2-yl )am nob met hyl -1 - pi peridinecarboxyl at e.
"H NVR (400MHz, CDC13): S 7.36- H Ar- , 6.65 (d, 10 J=1.55Hz, .
111, imdazole-I1f), 6.49 (d, rrhdazole H, 5.12 (s, 2H, CH2-
Ar), 4.19 (brs, 2H, CH D, 3.58(#rs, N 4 (s, 3H CH3), 3.23 (m -
2H, CH2- N), 2.79 (brs, 2H, CHH), 1. 85 1.70 (m CHH, CH), 1.23-1.13 (m
2H, CHH). M S. (M+l): 329.27. 15 EXAWPLE 11:

4- (Qui nol i n-4-yl am nonet hyl ) - pi peri di ne-1-car boxyl ic acid benzyl ester The"
title conpound was prePartitik canpimad wab peparedEXAbidiribed jn EXANIRLETB

Benoyl 27 ‘jﬁ“ﬁ%ﬂ% gl QRIARAb IR E pidkeRin ﬁ@ﬁf e GoiRy, PO i ate
Step 1: 25 9+5—m@y{wmnuslmgélﬂ AMPL& T %: &3 bag,KHithinol) as starting
piperi di gecanhenyk ah&usiftdnd Iobitunll g2R0Me e CemBERAPR SYelloWRlR/ 05226
| "H NMR (400MHz, CDCls): § 8.10 (s, 2H, Pyr-H), 7.36-7.28 (m, SH,
Ar-H), 5.47 (bt, J=4.98Hz, 1H, NH)}, 5.12 (s, 2H, CH,-Ar), 4.19 (brs, 2H, CHH), 3.32
(d, 1=6.22Hz, 2H, CH>-N), 2.76 (brs, 2H, CHH) 2.10 (s, 3H, CH3), 1.82+1.63 (m, 3H,
- CHH, CH), 1.25-1.12 (m, 2H, CHH).
10 - MLS. (M+1): 341.40.

- EXAMPLE 19:
4-Methylbenzyl 4-({[2-(methylsulfanyl)-4-pyrimidinyl]lamino }methyl)-
1-piperidinecarboxylate

~

Nj\N o : '
l\\\/lku o |
O

15 ' o

The title compound was prepared as described in EXAMPLE 13,
except using 4—inethylbenzyl 4-(aminomethyl)-1-piperidinecarboxylate (600mg,
2.29mmol), and 4-chloro-2-methylthiopyrimidine (386mg, 2.40mmol) as starting
materials and gave the title compound as a yellow oil. :

20 H NMR (400MHz, CDCl3): & 7.99 (bs, 1H Pyr-H), 7.25 (d,
J=8.69Hz, 2H, Ar-H), 7.17 (d, J=8.95Hz, 2H, Ar-H), 6.00 (d, J=5.94Hz, 1H, Pyr-H),
5.08 (s, 2H, CH,-Ar), 4.97 (bs, 1H, NH), 4.21 (brs, 2H, CHH), 3.24 (brs, 2H, CHz-N),
2.75 (brs, 2H, CHH), 2.48 (s, 3H, CHj3), 2.35 (s, 3H, CH3), 1.82-1.65 (m, 3H, CHH,
- CH), 1.27-1.12 (m, 2H, CHH).
25 M.S. (M+1): 387.34.
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0 Benzyl 4-[(4-pyridinylam no)carbonyl]-1-piperidinecarboxylate (EXAMPLE
1, Step 1) (615ny, 1.81mml) was dissolved in CH2Cl2 and28regusdosst h-
n nCPBA é%quég 18. 10nmol ) and aged 18h. The reaction was diluted with
et hyl #02nd washed with sat. NaHOOB. The organi cECREISE2ERRe at ed,
dried over Na2SO4, filtered and concentrated under reduced pressure. The
resulting oil was purified by silica gel chromatography to afford benzyl
4-{ [ (1-oxido-4- pyridinyl)am no]Jcarbonyl}-1-piperidinecarboxylate as a
clear oil. 1H NWMR (400MHz, CDC13): S 10.72 (s IH, NH), 8.03 (d, J=7.50Hz,
10 2H, Pyr- J=7.50Hz, 2H, Pyr- - 7 38-7.28 (m.5H, Ar-H), 5.12
(s, 2H, ;ﬁﬁﬁmg’ﬂ%}(brd J= 13 25Hz, , 2.81 (brs, 2H, CHH), .
2.57-2.45 (m 1H, CH)Bcnzyia@-{icé rend mmml)amr@]mew@ I{M+1): 356. 28.
‘Step 2: 15 Benzyl 4-{ [(1 OXI do 4 r|d| nyl ) am no] met hyl } - 1-
pi peri di necar boxyl ate OXI do-4 pyridinyl)am no] car bonyl
~}-1- piperidinecar boxyl ate vvas r@]duced W th borane as -
described in 20 EXAMPLE 1, sep2 to yI 4-{
[ (1- oxi do- 4- @ﬁ%‘#ﬁé%} ] met hyl } - 1- p| perNQJ,wecar boxyl ate as a cl ear

oi . 1H NMWR S 7.99 (d, J=7.31Hz, 2H, Pyr-H), 788 (brs,

1H, NH), 7.38-7.30 (m _5H,_ Ar-H), 6.66 (brs, 2H, 5. 12 2H,

CH2-Ar), 4.22 (brs 2’Fhe @lﬂ—yomwueé“(aapgepamd asem;yh;d quX?&l\(IB 132H CHH) ,

), 1.87-F TlexcBptu pﬁfhmmle O(?ng 8145rﬁiﬁb12)%ﬁ'g 1okl 6-cMoms nﬁﬁ{m
PCT/ USO 226 _EXAMPL

42.33. -4 2 zi 2
3 33 9 s\f/:\gtmg /ng)atgn sgan 3 %UFEIA?

g mL, 20. 13mmo{) in 10mL DMF. The
- procedure gave the title compound as a yellow oil.
"H NMR (400MHz, CDCl3): & 8.32 (s, 1H, Pyr-H), 7.37-7.28 (m, 5H,
Ar-H), 6.35 (s, 1H, Pyr-H), 5.72 (s, 1H, NH), 5.13 (s, 2H, CHé—Ar) 4.22 (brs, 2H,
10 CHH), 3.23 (brs, 2H, CH3-N), 2.78 (brs, 2H, CHH),1.85-1.66 (m, 3H, CHH, CH)
1.27-1.10 (m, 2H, CHH).
-~ M.S. (M+1): 361.32.

EXAMPLE 21:
15 Benzyl 4-{[(2-amino-9H-purin-6-yl)amino]methyl}-1-
piperidinecarboxylate

NHa
NT TN

S i

The title compound was prepared as described in EXAMPLE 13,
except using benzyl 4-(aminomethyl)-1-piperidinecarboxylate (300mg, 1.2 1mmol)
20  and 4-amirio-6-chloropurine (68mg, 0.40mmol) as starting material. The procedure
- gave the title compound as a yellow oil. |
TH NMR (400MHz, CDCls): § 7.60 (s, IH purine-H), 7.38-7.28 (m, -
* 5H, Ar-H), 6.01 {vbs, 1H, NH), 5.12 (s, 2H, CHz-Ar), 4.86 (vbs, 2H, NH}>), 4.19 (brs,
2H, CHH), 3.48 (brs, 2H, CH-N), 2.77 (brs, 2H, CHH),1.88-1.70 (m, 3H, CHH, CH),
25 1.30-1.13 (m, 24, CHH).
' MLS. (M+1): 382,31,
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Benzyl 4-[(9H puri n-6-yl am no)net hyl)-1-pi peri di necarboxylate Step 1: 5
Benzyl 4-(am nonet hyl)pi peridine- |-carboxylate HZN Y O 23 August 2005

4- Am nonet hyl pi peri di ne (40g, 350mmol) and benzal dehyde (37.3nL, 368mmbl)
in tol ueO ©86%42) were heated to reflex under Dean Star RPCTEWa05326ns f or
2h. The resulting reaction mxture was cooled to roomtenperature 10 and
500nL di chl or onet hane was added. The resulting solution was cooled to 5C
and treated with N-(benzyl oxycarbonyl oxy) succi nimi de (91.7g, 368mmpl).
After 10min, the cooling bath was renpved and the resulting reaction

m xture stirred for Ih. The solvents were evaporated and the residue
stirred with 400nL THE and 400nL 2M HC1 for |h. The m xture was i
concent r at ed EXA MBI 22:0r gani cs and extracted with 15 ether (3x300ni).. The

‘aqueous phase was adj ugk 1&3&%&@?‘%@%@?@@@&%@%@“ ed with ethyl -

acetate. The organic | aye dried over
anhydrous soBPgHdiactabesylatynd t he sol vent evaporated to give benzyl 4-
(am nomet hyl ) pi peri di ne-1-carboxylate as an oil. 1H NMR (500MHz CDC13) 3:
7.4-7.2 (m 5H); 5.12 (s, 2H); 4.20 (lgrs, 20 2H); 2.77 (brs, 211); 2.58

(d, 1=6.6 -1z, 2H) 1.9-1.7 (m =0 @;}ém 5113."' Step 2: Benzyl
4-[ (9H puri n- 6-yl am no) net hyl ] i peri €| n&¢ late 0 O A1~ N ~~ NH In
DMF (5nL), benzyl 4-(aniinonethyl)-1-piperidi ngbar]boxylat e 25 (1.20qg,

4. 83mml )5 and 6-chl oropuri ne (448ng, 2.49mmol) Nrgf eciconbi ned and treat ed

with TEA in a single portion and aged under N2 at 100C for 18h. The
nootate (30 The cambpitl Enihind & prebREE R AN IRARII LS O\ ot
Na2SO4, fil t@YCerf Using benzyl 4-(aminomethyl)-1-piperidinecarboxylate (1.08g, 4.34mmol), 3,6-
dichloropyridiazine (636mg, 4.34mmol) as starting materials which gavé the title
compound as a yellow oil. _
10 'H NMR (400MHz, CDCl3): § 7.38-7.28 (m, 6H, Pyr-H, Ar-H), 7.15
(d, J=9.24Hz, 1H, Pyr-H), 5.12 (s, 2H, CH3-Ar), 4.89 (bs, 1H, NH), 4.22 (brs, 2H,
CHH), 3.32 (brs, 2H, CH,-N), 2.78 (brs, 2H, CHH), 1.96-1.82 (m, 1H, CH), 1.77
_(brd, J=12.34Hz, 2H, CHH), 1.27-1.12 (m, 2H, CHH). '
h M.S. (M+1): 361.27. -
‘15
EXAMPLE 23: :
 Benzyl 4-[(3-pyridazinylamino)methyl]-1-piperidinecarboxylate

Q
OJ\N
]

- Benzyl 4-{[(6-chloro-3-pyridazinyl)aminoJmethyl }-1- _

20  piperidinecarboxylate (EXAMPLE 22) (400mg, 1.11mmol) was dissolved in absolute
cthanol. Raney nickel (65mg, 1.11mmol) was then added and the resulting reaction -
was stirred under Latm hydrogen for 18h. The catalyst was filtered and the filtrate
was concentrated under reduced pressure. The resulting clear oil was purified by

. silica gel chromatography to give the title compound as a clear oil.
25 H NMR (400MHz, CDCl3): § 8.54 (dd, J=4.48Hz, 1.28Hz, 1H, Pyr-
' H),7.38-7.29 (m, SH, Ar-H), 7.14 (dd, J=9.05Hz, 4.48Hz, 1H, Pyr-H), 6.61 (dd,
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-50 23 August 2005 WD 021068409 PCT/ US02/ 05226 concentrated in vacuo to
give a brown oil which was purified by silica gel chrong @,QQ{Q@Q{%(}%ZOQ
32-601ltmsilica, 99:1:0.1 to 90:10:1 CH2C12: CH30H. NHACH) to gl ve
benzyl . 4WP(0£3F16%9?| n- 6-yl am no) net hyl ] - 1- pi peri di necar boxWCéYléSllé@S?éG br own
oil. S'"H NWR (400Miz, CDC13): S 8.42 (s, 1H, purine-H), 7.97 (s, 1H,
purine-H), 7.36-7.29 (m 5H, Ar-H), 6.21 (brs, 1H), 5.13 (s, 2H, CHz-Ar),
4.22 (brs, 2H, CHH) 3.43 (brs, 2H, CH2-N), 2.80 (brs, 2H CHH), 1.95-1.79
(m 3H CHH, , 1.34-1.21 (m 2H, CHH. MS. (I\/H): 367.31. 10 EXAMPLE

14 4- Met hyl Y, ) -1-. piperidi boxyl at e
Step 1 15 4%%#.%%%@?%%% i s R OB RV, BP52PR G e -

car boxylic a%HcCHH)B?I B@/(brh@ﬁﬁﬂﬂzeﬁh & 780(bks, m S&B T196-1.71 (m, 34, CHH,CH), .

4-[(2- n'ethylf y{/ n4y|amno) met hyl ] - plperldlnel-carboxyllc

acid 4-net hy benznil eét er was %ezﬁnar ed as described in EXAMPLE 13, Step

-2, but 20 repl aci ng 6-¥h} th 4-chl oro-2-nethylthiopyrimdine and

’repl aci ng benzyl 4- (am norret hyI ) - 1- pi peri di necar boxyl ate with:

4- met hyl benzy| AMéim nonet hyl)-1- piperidinecarboxylate. MS.  (Mtl): 387

Step 2: 4- 4[(4 pyri m di nyl am no) met hyl ]-1- 25 -

pi peri di necar bOXY' at e Benzyl 4-{[(6-hydroxy-3-pyridaziny})amino]methyl }-1-

piperidinecarboxylate
X
N om |
10 Benzyl 4—{[(6~ch10r0—3-pyﬁdazinyl)amiﬁo]methyl}-1-

piperidinecarboxylate (EXAMPLE 22) (37mg, 0.10mmol) was dissolved in acetic
- acid (5mL) with sodium acetate (82mg, 1.00mmol) and was heated to 100°C for 18h.
The volatiles were removed under reduced pressure and the residue partitioned
between sat. NaHHCO3 and ethyl acetate. The organics were dried over Na2S04,
15  filtered and concentrated under reduced pressure, affording the title compound as a
clear oil. - | o |
o 'H NMR (400MHz, CDCls): § 10.78 (brs, 1H, OH), 7.38-7.29 (m, 5H,
Ar-H), 6.83 (d, J=10.01Hz, 1H, Pyr-H), 6.78 (d, J=9.77Hz, 1H, Pyr-H), 5.12 (s, 2H,
CH3-Ar), 4.20 (brs, 3H, CHH, NH), 3.11 (brs, 2H, CHZ-N) 2. 78 (brs, 2H, CHH),
20 - 1.87-1.65 (m, 3H, CHH,CH), 1.23-1.13 (m, 2H, CHH).
M.S. (M+1): 343.34.

EXAMPLE 25: _ _
' 4—(Pyrazin-2—y1aminomethyl)’-piperidine—l-carboxylic acid benzyl ester

| o)oL.N y
O o

25

-57-



-51 23 August 2005 WO 02/068409 PCT/ US02/ 05226
4-[(2- Met hyl sul fanyl - pyri m di n-4-yl am no) - met hyl ] - pi peri dBp@gudt-2008r boxyl i c

aci d 4- ngidhdigsbpezy! ester (550ng, 1.42mmol )was di ssol ved]i g&% (15m.)
and treated wth Raney Nickel (834ny, 14.20mml) at room 12% e for

3h, filtered, concentrated and purified by silica gel chromatography to
give 5 EXAMPLE 14 as a yellow oil. "H NVR (400MHz, CDC13): S 8.53 (s, 1H,
Pyr-H), 8.13 (brd, = J=4.48Hz, 1H, Pyr-H), 7.24 (d, J=7.86Hz, 2H Ar-1 ,
7.16 (d, 1=7.68Hz, 2H, Ar-H), 6.31 (dd, J=6.00Hz, 1.20Hz, 1H, Pyr-H), 5.57

g;z &I)H §H)75 5,08 (s, BehzyCHFonl-1-Pip2@dinédEsoxy Pith (FORHMialie ga"ef/@h&iroﬁla "

cH, 1. 23-1.%33@1‘0%5 19%199@%1400%‘%&9)45“5%%@ a@%ﬂmaﬁmié&s%nzyl 4-

[ (4-pyrim di OyBamaolpyeetdnsblved ipichene dndﬁ&d@grdmwwdsaieetealﬁo Idfﬁxwﬁﬁéﬁ)mrrlpound
d

e Cam et nsi QOHERdS G 198, FENolaridh oyl Koy feB DGl 1l RSO GREY

(ami nonethyl §p El%h@m?ﬂ@ﬂ teated wwplad MaBHH(Tgurz, GMIDM&I@I,) 1mmapromens3 Bs: (s

1H, Pyr-H), &aétfbn( e at 28 Ffof 18 Aida wa]s ueﬁ?)ﬁed'ﬁouh 3/ ’I%@ &éﬂl :E{W’a
6.32 (d, J=6,03 51 i A
4. 21 Ebr s, 2bpsifegdyith %@@@@d WGXWWI heﬁlﬁéz‘(f%@ §£2X)p Fhe epybined | g5- )1 70

(m 3H, CHH, O@hﬂlcs \1/61%7drﬂed3cﬂ'e£ N‘BZSZH filkdredl anM:o‘iceﬁtM‘té& in Wt 2Phe %&IEX@NPLE
iﬁ guthe ng%g;'ﬁ%ﬁafi%r% Ig{{‘ y felse %)HEE}C %LC o ﬁvg ﬁl&l tg enc%%?progné( Xs! z? ;[/eeflow 52 23
oil. : '
'H NMR (400MHz, CD;0D): § 8.08 (d, J=1.01Hz, 1H, Pyr-H), 7.95
(dd, J=3.29Hz, 1.37Hz, 1H, Pyr-H), 7.71 (d, J=3.29Hz, 1H, Pyr-H), 7.35-7.28 (m, 5H,
Ar-H), 5.10 (s, 2H, CH>-Ar), 4.18-4.14 (m, 2H, CHH), 3.27 (d, J=2.14Hz, 2H, CH,-
N), 2.83 (brs, 2H, CHH), 1.88-1.65 (m, 3H, CHH, CH), 1.23-1.09 (m, 2H, CHH).
15 - M.S. (M+1): 327.26.

EXAMPLE 26: .
Benzyl 4-[(1 3- thlazol~2-ylarmno)methy1] l-plpendmccarboxylate :

O)LN

20 - The title compound was 'preparec_l' as described in EXAMPLE 25,
except using benzyl 4—_formyl-l-piperi_dinecarboxylaté (SOOmg, 1.21mmol) and 2-
amino-1,3-thiazole (133mg, 1.33mmol) as starting materials to givc_: the title
ccrnpound as a yellow oil. ‘

; 'H NMR (400MHz, CDCls): § 7.38-7. 28 (m, 5H, Ar-H), 7.07(d,

25 J=3. 66Hz 1H, thiazole-H), 6.45 (d, J=3.66Hz, 1H, thlazole-H) 6.39 (brs, 14, NH), .
5.12 (s, 2H, CH;-Ar), 4.20 (brs, 2H, CHH), 3.15 (d, J=6.58Hz, 2H, CH,-N), 2.77 (brs, :
2H, CHH);1.89-1.71 (m, 3H, CHH, CH), 1.26-1.10 (m, 2H, CHH). |

M.S. (M+1): 332.34,

30 EXAMPLE 27:
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1. 14mmol ), 2-chl oropyri m di oAGN

“Ar-H), 6.31 Riberidinecartgxplate 114 pyr-H), 5.2

PCT/ CJS02/ 05226 The title conmpound was prepared as described i n EXAMPLE 13,

except using benzyl 4-(am nonethyl)-1-piperidi necarboxyl Qgguégst%gs

26. 19nmol ) and 2-chl oropyri m di ne (990ng, 8.64nmmol) as starfing materials
Wi t hout WOSRNEEHPR to give the title conpound as a yel | oREBUF2/05226H NVR
(400MHz, CDC13): S 8.26 (d, J=4.85Hz, 1H, Pyr-H), 7.36- 7.29 (m 5H, Ar-H),
6.52 (t, J=4.85Hz, 1H, Pyr-H), 5.12 (s, 2H, CH2-Ar), 4.21 (brs, 2H, CHH),
3.30 (t, J=6.26Hz, 2H, CH2-N), 2.78 (brs, 2H, CHH), 1.76-1.62 (m 3H, CHH,
CH, 1.28-1.12 (m 2H, CHH. MS. (Mtl): 327.33. 10 EXAMPLE 17:

4- Met hyl benzyl 4-[(2-pyrim di nyl am no) met hyl 1-1- piperidinecarboxylate 0 NJ
15 The title conpound %‘A@t‘@&%ﬁgﬂe‘g{ g-ﬂ&ﬁé‘%)éﬁ%\@'aimﬁ)a@mmﬂ@y Bl- except |
usi ng 4- et hyl benzyl 4-(am nonet hyl}) - 1- pi peri di necar boxyl ate (300nyg,

14gmo] ) as starting materials gave
OMHz, CDC13): 8 8.26 (d,

r H)y, 7.17 (d, J=8.96Hz, 2H,
(s, 1H, NH), 5.08 (s, 2H,
CH2-Ar), 4.19 (brs, 2H CHH), 3.32 (d, 1=6.3611z, 21-L CH2-N), 2.76 (brs,
2H, CHH), 2.Step@s, 3H, CH3), 1.82-1.60 (m 3H, CHH CH), 1.25- 1.13 (m 2H

(5ot hy ii 2 pyr m o A RO R bl om iy at o

piperidinecarboxylate
Q O
O,
: o NH
ol
| . \ 7 |

The benzyl 4-{[(3-methyl-2-pyridinyl)aminojcarbonyl}-1-

the title conmpound as a vy oil.

J=4.76, 2H, Pyr-H), 7.26 (d, 20 J=8.96Hz, 2

piperidinecarboxylate was prepared as described in EXAMPLE 1, except that 1-
| [(benzyloxy)carbonyl]-4-piperidinecarboxylic acid (5.00g, 18.99mmol), 2-amino-3-
10 methylpyridine (2.16g, 19.94mmol), EDC (4.37g, 22.79mmol), and HOAt (2.71g, -
'19.94mmol) and DMF (3mL) were used as starting matedals. Benzyl 4-{[(3-methyl-
2-pyridinyl)amino]carbonyl }-1-piperidinecarboxylate was isolated as an off-white
 solid and used without further purification. |
Step 2: ' ~ ‘
15 ' Piperidine-4-carboxylic acid (3-methyl-pyridin-2-yl)-amide

O
(O
NH

N=(
\ /"

Benzyl 4-{[(3-methyl-2-pyridinyl)aminojcarbonyl }-1-
piperidinecarboxylate from Step 1 above (5.45g, 15.42mmol) was suspended in
absolute ethanol (250mL) and was treated with 10% palladium on carbon (1.50g) and

20 stirred vigorously for 18h under latm of hydrogen. The catalyst was filtered off and
the filtrate was concentrated under reduced pressure giving the piperidine-4-
carboxylic acid (3-methyl-pyridin-2-yl)-amide as yellow oil.

© Step 3: | .
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23 August 2005 WO 02/068409 PCT/ US02/ 05226 The title conpound was prepared
as described in EXAMPLE 13, except using benzyl 23 August 2005

4- (am no% d% jog- Pi peridi necarboxyl ate (298ny, 1.20mmml ) Aéj

chl or o- 5- pyrimdine (EXAVPLE 144, Step 1) (51img, 0.2GHHE0526
starting 5 materl al s and using no sol vent and gave the t|tIe conpound as a
yellow oil. '"H NVR (400MHz, CDC13): 8 8.10 (s, 2H, Pyr-H), 7.36-7.28 (m

5H, Ar-H), 5.47 (bt, J=4.98Hz, 1H, NH), 5.12 (s, 2H, CH2-Ar), 4.19 (brs,
2H, CHH), 3.32 (d, J=6.22Hz, 2H CH2-N), 2.76 (brs, 2H, CHH), 2.10 (s,

314., CH3), 1.821.63 (g3.34dnyl M S,
(M1): 341 40, Ei/(ﬁI\/PL ¥ i s ’K/tat hyl bg]rjmhzyll;a“%%?)]?‘2"3"‘ilm3 12 acidd-
[ 2- (et hyl suPFHRYPS2X V471 i di nyl f anino } nethyl)- 1-pi peridi necar boxyl ate

15 The title compound was prepared as described_in EXAVPLE. 13, except
usi ng 4-net hyl benzyl 4-(am nonet hyl ) - Iypi.pery di ecar boxyl ate (600ng,.
2.29mol ), and 4-chl oro-2-methyl t hi opyfi mkdi g8ény, 2 40mml ) as
starting nmaterials and gave the V'l e conpow as a yellowoil. 20 "H NWR
(400MHz, CDC13): 8 7.99 (bs, IH, @ H), 7.2@ (t}L J=8.69Hz, 2H, Ar R),
7.17 (d, J=8.95Hz,.2H, Ar-H), 6.00-{d, J=5.9%H#, 1H, Pyr-R), 5.08 (s, 2H,
CH2-Ar), 4.97 (bs, 1H, NH), 4.21/(brs, 2H, CHH), 3.24 (brs, 2H CH2-N)9
2.75 (brs, 2H CH D, 2.48 (s, 3H, CH3), 2.35 (s, 3H CHS) 1.82-1.65 (m
3H, CHH, , 1.27- 1.8 cl(icﬂine-ahi,artﬁﬂb!hc acd (Mn$th %(l m— 1)-atflide Frod{Btep

?(Zgogﬁlllgr%OZ? ﬁiu/ :éﬁgpz %}%L{?OZ/ 8@\%4)%&18 Y. enzy oxy)c onyll:x;ﬁsuccmmude

(127mg, 0. 48mmol) were combined in DMF at r.t. and were stirred vigorously for

15min. The resulting reaction mixture was then purified by reverse phase preparatory
HPLC to give 4-(3-methyl-pyridin-2-ylcarbamoyl)-piperidine-1-carboxylic acid 4-
methyl-benzyl ester as a clear oil. |
10  Step 4: _
' 4-[(3-Methyl-pyridin-2-ylamino)-methyl]-piperidine-1-carboxylic acid
4-methyl-benzyl ester

: "0
. N
| _ : N4

4-(3-Methyl-pyridin-2-ylcarbamoyl)-piperidine-1-carboxylic acid 4-
- 15 methyl-benzyl ester from Step 3 above (65mg, O.ISmmol).was treated with 1M BHg-
- THF (1.80mmol, 1.80mL, IM in THF) over 10min. and was aged at r.t. 4h. The
reaction was quenched by slowly adding 2N HCI and stirring vigorously for 30 min.
The reaction was basified with sat. NaHCO3 and extracted with ethyl acetate (2x).
The combined organics were washed with brine, dried over Na;SOy, filtered and
20  concentrated in vacuo, yielding a white foam which was purified by silica gel
' ‘chromatography (99:10.1 o 95:5:0.5 CHZClz CH;0H: NH40H) to glvc EXAMPLE "
27 as a yellow oil.
"H NMR (400MHz, CDs0D): § 8.00 (d,J=2 47Hz 14, Pyr—H) 7.26-
7.15 (m, 6H, Pyr-H ,Ar-H), 6.88 (dd, J=7.03Hz, 5.12Hz, 1H, Pyr-H), 5.08 (s, 2H,
+25 - CHj-Ar), 4.18 (brs, 2H, CHH), 3.39 (brs, 2H, CHy-N), 2.78 (bré,.ZH, CHH), 2.35 (s,
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0 piperidi necaf boxylate H N cl NON The title conpound was prepared as

described in EXAMPLE 13, 5 except using 4, 6-dichloropyri 5}3% ne (Zi] 5
8.45mmol ) in place of 6-chloropurine as starting materi & UK 228 |ng TEA
(2. 80, WEO208H#HI ) in 10nmL DW The procedure gave the PCTMUSO¥EAound as a
yellow oil. 10 'H NWR (400M& CDC13): S 8.32 (s, 1H, Pyr-H), 7.37-7.28 (m
51-L Ar-H), 6.35 (s, 1H, Pyr-H), 572 (s, 1H NH), 5.13 (s, 2H, CH2-Ar),
4.22 (brs, 2H, CHH), 3.23 (brs, 2H, CH2-N), 2.78 (brs, 2H, CHH),1.85-1.66
(m 3H CHH, CH), 1.27-1.10 (m 2H CHH). MS (Ml): 361.32. EXAVPLE 21:

é:spg(ralné?llnega %béé?)a?gg%gﬁ' Eﬁf‘baqc@%géz%‘ ﬁ] E%ﬁé?&p]eﬁﬁgsl @A Kl i n

EXAVPLE 13, 2EXCHH. using benzyl 4-(aninonmethyl)-1-piperidinecarboxylate ‘
*(300ng, 1.21mmol) 20 apds A([VF-!- nesbrchl | oropurine (68nmg, 0.40nmmol) as
starting material. The ‘proce ure gave the title conmpound as a yellow oil.
"H NVR (400MHz, CDCl13): S 7.60 (s, 1H, purine-H), 7.38-7.28 (m 5H, Ar-H),
"6.01 (vbss 1k ANMPLEDL2 (s, 2H, CH2-Ar), 4.86 (vbs, 2H, NH2), 4.19 (brs,
2H, .CHH), 3.48 (brs, 2H,_ CH2- 2. 77 (br 2H, CHH), 1.88-1.70 (m 3H, CHH,
CH), ' 25 1.30-1.13 (m4Fhor Y141v{[§ m@mw ?*P)@@le@fﬂun@weﬂylh&gust 2005 WO
02/ 068409 PCT/ US02/ 05226 EXAI\/PLE 22

piperidinecarboxylate jé

The piperidine compound (600mg, 2.74mmol) from EXAMPLE 27,
Step 2, was treated in accordance with Steps 3 and 4 of that EXAMPLE 27, except
10 that N~[4-(ﬂuorobenzyldxy)-carbonyloxy]succinimide (805mg, 3.01lmmol) was used .
instead of N-[4-(methylbenzyloxy)-carbonyloxy]succinimide in Step 3 to give 4-
fluorobenzyl 4-{[(3-methyl-2-pyridinyl)aminojmethyl}- l-plpendmecarboxylate asa
clear oil.
"H NMR (400MHz, CDCls): § 7.99 (d, J=4.29Hz, 1H, Pyr-H), 7.34-
15 7.31 (m, 2H, Ar-H), 7.20-7.18 (m, 1H, Pyr-H), 7.05-7.00 (m, 1H, Pyr-H), 6.50 (dd,
J=7.13Hz, 5.12Hz, 2H, Ar-H), 5.08 (s, 2H, CH»-Ar), 4.22 (brs, 3H, CHH, NH),-S.BS
_.(brs, 2H, CH;-N), 2.77 (brs, 2H, CHH), 2.06 (s, 3H, CH3), 1.84-1.77 (m, 3H, CHH,
CH), 1.26-1.12 (m, 2H CHH).
M.S. (M+1): 358.35.
20
- EXAMPLE 29:
' 4-Chlorobenzyl 4—{[(3—methy1 2—pynd1nyl)ammo]methyl} -1-

The piperidine compound (600mg, 2.74mmol) from EXAMPLE 27,
25  Step 2, was treated in accordance with Steps 3 and 4, except that N-[4-(chlorobenzyl-
- oxy)carbonyloxylsuccinimide (855mg, 3.01mmol) was used instead of N-[4-

piperidinccarboxyléte
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Benzyl 4-([(6-chloro-3-pyridazinyl)am no]methyl }-1- piperidinecarboxylate
ci The t|tIe corrpound was prepared as described in EXAVPLE aAl@ust Bpsept

usi ng be m nonet hyl ) - 1- pi per| di necar boxyl ate (1.

3,6- dich oropyr| d| azi ne (636ny, 34mm|) as starting rra'?‘gppngz(é%och gave
the title conpound as a yellow oi l. 10 "H NWVR (400M8, CDC13): 8 7.38-7.28
(m 6H, Pyr-H Ar-H), 7.15 (d, 1=9.24Hz, 1H, Pyr-H), 5.12 (s, 2H, CH2-Ar),

4.89 (bs, 1H NH), 4.22 (brs, 2H  CHH), 3.32 (brs, 2H 'CH2-N), 2.78 (brs,

2H, CHH), 196182(in 1H, CH), 1.77 (brd J=12. 34Hz, 2H, CHH),

1.27-1.12 (m lbgfﬁ')ﬂoxﬂylc%boﬁ kylsuceibmide in Step FXOYvel- éﬁ:}rﬂﬁ&ﬁ?ﬂ! {[3-

4-1(3-pyri daz thyl] 1 p per i di ecar xyI at e Benzy]| -
[ (6-chl or o- 3F %a&mﬁ%? hny}PeI‘ Bé??"&lqﬁié&iﬁabﬁﬁyl ate (EXAIVPLE
22) (400ng, 1. 11nnnol)‘Hmm(aemdemmbsoﬁw@d EEal ) 1mﬁeympyxkel

Cncer 1 3t m nB bToE BR TP ch T, BRI M SIS s
concent r & ed1HpBer Hy, scifc@d2iiy @Hsark 4.270Hbrs; 8HLCHINK), 888 (bis! ZIﬂZaG:I@M)L f | ed

2 3 o SRR ERUTP AN 618 UL 100 kb I O, o

7.38-7.29 (nm?HEHIHAr-H), 7.14 (dd, J=9. CB5Hz, 4.48Hz, , 61(dd
56 23 August 2005 OB/ 8a8H097L6T/ US02/ 05226 J=8. 96Hz 1 28Hz 1H,

Pyr-H), 5.12 (s, 2H, CH2-Ar), 4.83 (bs, 1H, NH), 422(brs 2H, CHH), 3.33
(brs, 2H, CH2-N), 2.78 (brs, 2H, CHH), 1.96-1.71 (m 3H, CHHCH)

1.27-1. 18 (nEX20MPEHB0: M S. (M+l): 327.25. 5
' 3-Fluorobenzyl 4-[(4-pyridinylamino)methyl]-1-piperidinecarboxylate

Step 1: ‘ _
N-(4-piperidinylimethyl)-4-pyridinamine

15 ‘Benzy! 4-[(4-pyridinylamino)methyl]-1-piperidinecarboxylate
 (EXAMPLE 1) (7g, 2lmmol) was dissolved in abs. Ethanol (150mL) with 10%
palladium on carbon (700mg) and stirred under latm of hydrogen for 2h. The catalyst
*was filtered off and the filtrate was concentrated under reduced pressure to afford the
N-(4-piperidinylmethyl)-4-pyridinamine as a clear oil which was used without further A
20  purification.
Step 2: -
3-Fluorobenzyl 4-[(4-pyridinylamino)methyl]-1-piperidinecarboxylate

3-Fluorobenzy! alcohol (30mg, 0.24mmol) was treated with
25  triphosgene (24mg, 0. 08mmol) and N-(4-piperidinylmethyl)-4-pyridinamine (SOmg,
0.26mmol}, and aged at 40°C for 45min. The resulting reaction solution was
partitioned between 0.5M NaOH and ethyl acetate. The organics were separated,
dried over Na;SQy, filtered and concentrated under reduced pressure. The resulting
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4- (Pyrazin-2-ylam norrepi*fi/
"August 2005 inIEXARMPIER 30 9 PecapiAde3 Pinabeahalybhol with the appropriate alcohol:

EXAMPLE 24: Benzyl 4-1 [(6-hydroxy-3-pyridazinyl)am no] nethyl }-1-

pi peri di.necar boxyl ate 10 Benzyl 4-( _ 23 August 2
[ (6-chl oro-3-pyr.i dazi nyl ) am no] et hyl } - 1- piperidinecarbg ﬁLét §§§ANPLE
22) (37&ﬁ9‘%@%§ﬁ%nl) was dissolved in acetic acid (5n) @fv 0%&5 um
acetate (82ng, 1.00mmol) and was heated to 100C for 18h. The volatiles
were renoved under reduced pressure.and the residue partitioned between
sat. NaHCO3 and ethyl acetate. The organics were dried over Na2SO™4, 15
filtered and concentrated under reduced pressure, affording the title

%?gg??hzga?m&lgé%ﬁ.%%xpr@g%ﬁgﬁ_ Th 1%3@6‘3’@5&%&%%&?%9&77&&,
1H, Pyr-H), Blpw gk M MENB4A36, 4. 20 (brs, 3H, CHH, NH), 3.11 (brs, 2H,

‘CH2 N), 2.78 (brs, 2H, CHH), 20°1.87-1.65 (m 3H, CHH CH), 1.23-1.13 (m

2H, CHH). MS. (M1): 34,?3

Sy Sing R CANHELES 32,36 vs7e preparias Sesesbpd B2y 25 23

4-fornyl -1-piperidinecarboxylate (P.E. Maligres, Tetrahedron,
53(32):10983-10992(1997)) (100rng, 0.40mml) and am nopyrazi ne (46ng,
0. 48mmol )  weEXANIBEHI 3ded i n tol uene under N2 and was heated to reflux under

Dean Stark conditions,] TR 4R A IES: EhyE MDY SSididcXRek@a@nd the
residue taken 5 up in %?ﬁ%@ﬁ&ﬂldbﬁ tec}wvm&t%ﬂgf%l i%f@ﬁl‘(mrrg, % 00mmol )
in small portions. The reaction aged at 2L for | h then was quenched with

2N HCl. The reaction was basified w thAMNaQ 2d was extracted with
et hyl acetate (2x). The conbined oggafic V\Breed over Na2sO4, filtered

and concentrated in vacuo. The N resi due®was purified by reverse
phase HPLC to give the. title c und as a yellow 10 oil. 15
10 M.S. (M+1): 340.38.

EXAMPLE 32:
3-Methylbenzyl 4—[(4—pyridinylamino)methyl]-1-pipe;idinecarboxylate'

O/U\N
GOl

15 M.S. (M+1): 340.39.

EXAMPLE 33: : _
4-Methylbenzyl 4-[(4-pyridinylamino)methyl]-1-piperidinecarboxylate

JoR ’”\(L

20 |  M.S. (M+1): 340.29.

@ '
N |
EXAMPLE 34: .

-63 -



|

"H NVR (400MHz, CD30D): 8 8.08 (d, J=1,0 Hz, 1H, Pyr-H), 7.95 (dd,
J 3 29Hz 1.37Hz, 1H, Pyr-H), 7.71 (d, J=3.29Hz, 1H, Pyrzgi)qug@st%og 28 (m
ﬁﬁ6%%(s 211, CH2-Ar), 4.18-4.14 (m 2H, ; _
J214Hz 2 , 2.83 (brs, 2H, CHH), 188165(m iH," CH) ,
1.23-1.09 (m 2H, CHH). MS. (Mtl): 327,26. EXAMPLE 26: Benzyl '
4-1(1,3-thi-azol -2-yl ani no) net hyl ] - 1- pi peri di necarboxylate 0 oi N 20 The
title conpound was prepared as described in EXAVPLE 25, except using
benzyl 4-fornyl -1 -piperidinecarboxyl ate (300rrg, 1.21mol ) and 2-

am no-1, 3-thi azol e ( 133Msthds grmg;ph) ?\q—ﬁ_{ lals to give the
title corrpound a(ﬁ agbgl I@g‘_glyg { (40 gf] Iab 7.38-7.28 (m 5H
Ar-H), 7.07.PPgHE 1H, thlazoIeH) 645(d J=3.66Hz, . 1H, .

t hi azol e- H), 6 39 (brs, 1H, NH),_5.12 (s, 2H, CH2-Ar), 4.20 (brs 2H, '
CHH), 3.15 (d, J=6.58Hz, 2H, , 2.77 (brs, 2H CHH),1.89-1.71 (m 3H,
CH C, CH), 1.26-1.10 (m 2H, MS. (Mtl): 332.34. 30 EXAWMPLE 27: -58
23 August 2005 WO 02/ 068409 RC 6052 4- Met hyl benzyl 4- { ' :
[ (3-met hyl - 2- pyri di nyl ) am no] net hyl }%ﬂ;- i per jdinecar boxyl ate Step 1:
Benzyl 4-( {(3-nethyl-2-pyridinyl)angno] bonNJ—@N 5

pi peri di necar boxyl ate The benzyl 4- ( [(3-nethyl- yri di nyl )y am no] car bonyl
}o-1-

M.S. (M+1): 356.37.

EXAMPLE 35:
' 3-Methoxybenzyl 4~ [(4-pyr1d1ny1a1mno)methyl] 1-
piperidinecarboxylate

10 M.S. (M+1); 356.37.

- EXAMPLE 36:

4-Methoxybenzyl 4-[(4-pyridinylamino)methyl]-1-
piperidinecarboxylate

s : : N
M.S. (M+1): 356.36.

EXAMPLE 37:

. 4-Fluorcbenzyl 4- {(2—pynm1d1ny1am1no)methyl] 1-
20 plpendmecarboxylate
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pi peri di necar boxyl ate was pr epared as described in EXAMPLE 1, except that

1- [(benzyl oxy) carbonyl] - 4-pi peri di necar boxylic acid (5. QQQU g§.2%8mml ),
2-am no-3 10 net hyl pyridine (2.16g, 19.94muvol), EDC (4.3 79mol ), and

7 2
HOAt (2. WPP20¢¥09 4 rmpl ) and DVF (3nlL) were used as start?a ﬁﬁyﬁ?ﬁhls
Benzyl 4-{ [(3-nmethyl-.2-pyridinyl)am no]carbonyl}-1- plperldlnecarboxylate
was isolated as an off-white solid and used without further purification.
Step 2: Piperidine-4-carboxylic acid (3-nethyl-pyridin-2-yl)-amde 0 . 20
Benzyl 4-{ [(3-nethyl-2-pyridinyl)am no]carbonyl }-1 piperidinecarboxyl ate
fromStep | above (5.45g, 15.42mmol) was suspended in absol ute ethanol
(250m.) and was treated wth 1ZEiE§LL on carbon (1.50g) and stirred

- vigorously for 18h under latmo dr@ge e ,qat aI yst was filtered off
-and the filtrate was concentr under ssure giving the

pi peri di ne-4- carboxylic acid (3 met hyl - pyri di n- @ am de as yellow oil.
Step 3: -59 23 August 2005 WO 02/068409 PCT/ USO 226

"4- (3- Met hyl - pyri di n-2-yl car banoyl ) - pi peri di ne-1-carboxylic acid 4-
met hyl - benzyl est er Pi Bendyliti€-gyrosidbylaphino)methyl]-1-piperidinecarboxylate

3- net hyl - 46 | g
L e R SR AR R B S BE R sl o 01
combi ned i n ‘Dreptoagnt leth Nﬁﬁdﬂ%ﬂ’éﬁ@i’]ﬂﬂ)ﬁfb‘?w gnfrmlde a3 ermbediing

resul tingr eEXhMPLEﬂ Btép Mﬁoﬁdea%@uﬂut)m@nm ALY BYiSRi dPRAGRinBIBRAYIN or y
HPLC to give 4pg3 rmtaréglgsﬁ L di n- 2-yl car banoyl") - p| perl d| ne- I - car boxyfli

acid 4- met hiP as a clear oil. 10 Step 4:
4-[(3-Methyl - pyri dl n- Z‘Hmmmmﬂ)ﬁgm@&zﬁw rJe4I39Ha,rm>Bylr4H), 2654d

727 (m, 2H, Ar-H), 7.05-7.01 (m, 2H, Ar-H), 6.53 (t, J=4.76Hz, 1H, Pyr-H), 5.45
(ort, J=5.73Hz, 1H, NH), 5.08 (s, 2H, CH,-Ar), 4.20 (brd, =27.6Hz, 2H, CHH), 3.32
10 (t, J=6.22Hz, 2H, CH;-N), 2.77 (brs, 2H, CHH), 1.83-1.75 (m, 3H, CHH, CH), 1.26-
1.15 (m, 26 CHH),
M.S. (M+1): 34535,

EXAMPLE 38:
15 ' 4-Chlorobenzyl 4-[(2-pynm1dmyl amino)methyl]-1-
piperidinecarboxylate

o]

| 1 | H
01/©/\ O\’NWCJ

The title compound was prepared as described in EXAMPLE 37,
except replacing N—[4-(ﬂuorobenzylc')xy)—carbbnyloxy]succinimide with N-{4-
20 (chlorobenzyloxy)carBonyioxy] succinimide.
"H NMR (400MHz, CDCls): 8 8.25 (d, J=4.75Hz, 2H, Pyr-H), 7.33-
7.27 (m, 4H, Ar-H), 6.51 (t, J=4.84Hz, 1H, Pyr-H), 5.77 (bs, 1H, NH), 5.08 (s, 2H,
CH;-Ar), 4.18 (brs, 2H, CHH), 3.32 (brt, J=6.12Hz, 2H, CH>-N), 2.77 (brs, 2H
.- CHH), 1.84-1.75 (m, 3H, CHH, CH), 1.26-1.12 (m, 2HCHH)
25 - M.S. (M+1) 361.32.

EXAMPLE 39:

:-65"



4- et hyl - benzyl ester
4- ( 3- Met hyl - pyri di n- 2-yl car banoyl ) - pi peri di ne-1 - car boxyl QBA&gU@t 20515
met hyl ()85 §§0 er from Step 3 above (65mg, 0.18mml) wgg Fﬂﬁwth I M
BH3 THFfW)Z 6 1.80n, IMin THF) over 10m n. and was age at r
The reaction was quenched by slowy adding 2N HCl and stirring vi gorousl y :
for 30 mn. The reaction was basified with sat. NaHCO3 and extracted with
ethyl acetate (2x). The conbi ned organics were washed with brine, dried
over Na2SO4, filtered and 20 concentrated in vacuo, yielding a.white foam
whi ch was purified by &Cikj- Miy@eky—4e(lpyﬂ)ﬂiat4ag]aa1ﬁit;&|rmlétﬂﬂ)-pﬂ;{éﬁﬂﬁnb€1-Bﬁb?xﬂi,CS
CH2Cl 2: CH3OH, N EXAMPLE 27 'as a yellow oil. iH NVR (400M-z ;-
CD3CD): S 86%%%%53% Pyr-H), 7.26- 7.15 (m 6H, Pyr-H Ar-H),
6.88 (dd, J=7.03Hz, 5. 123@;y114—hyd?yxymgmylspipaic(ie—,3-dH, .25 CH2-Ar), 4.18
(brs, 2H, CHH), 3.39 (brs, 2H, CH2-N), 2.78 (brs, 2H, CHH), 2.35 (s, -60 23
August 2005 WO 02/068409. PCT/ US02/ 05226 3H, CH3), 2.07 (s, 3H CH3),
1.90-1.60 (m 3H, CHH, CH), 1.30-1.10 Néﬁ, 2H, CHH). MS. (M1):

a { '

A

|
l
t
|
1
354.41. 5 EXAMPLE 28: 4-Fl uorobenzyl : : i
[ (3-net hyl - 2-pyridi nyl )am no] net h | peri di necar boxyl ate The |
pi peridi ng conpound (600ny, 2.74mmol) fiopm EXAMPLE 27, Step 2, was treated f
in accordance with Steps 3 and 4 of that EXAVMPLE 27, except 10 that !

|

i

N-[ 4- (f1 uor obenzyl ox used
[ ngt e<(31d of N-[4- ym&\t K) enz%éwhérmwag%f? %%m’ségagﬁﬁ%’&)lu o give
4- 1 uor obeng thyLN {Je%wmomplen@npmaabmwlzata dro;higndg/@?’}ﬁg, 90mmol) in
- 1- pi peri di ngeabRSbANLE), 3%eP2h. WERE (ROnL) was added slowly, the mixture stirred

for 15min and then the organics were evaporated. The residue was partitioned

10 between DCM and water (x3), the combined organic layers dried over anhydrous
sodium suifate, and the solvent evaporated to give 1-benzyl-4-hydroxymethyl-
piperidin-3-ol product as a cis/trans mixture, which was used in the next step without
further purification. M.S (M+1): 222.

Step 2: .
15 : 3-Hydroxy-4-hydroxymethyl-piperidine-1-carboxylic acid 'benzyl ester

O
Neaae
OH

A solution of the 1-benzyl-4-hydroxymethyl-piperidin-3-ol from
Step I above (13.5g) in methanol (450mL) was hydrogenated at .50p'si over 20%
palladium hydroxide on charcoal (IOg) for 48h in three batches. The combined o
20 - reaction mixtures were filtered and the filirate evaporated to give an oil. This was
dissolved in water (100mL) and dioxane (100mniL), cooled to 5°C, and benzyl
. chloroformate (7.8mL) was added slowly, with addition of 1M NaOH to maintain a
pH of 10-1 1. After 30min, the cooling bath was removed and reaction mixture stirred
for 30min. The reaction mixture was concentrated to remove dioxane and the residue -
25  extracted with BtOAc (x3). The combined extracts were washed with brine, dried
over anhydrous sodium sulfate and solvent evaporated to give a mixture of cis and
. trans 3—hydroxy—4—l1_ydroxymcthyl-piperidine— ll-carbexylic acid benzyl ester products.
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1H NVR (400MHz, CDCI3): S 7.99 (d, 1=4.29Hz, 1H, Pyr-H), 7.34- 15 7.31 (m
2H, Ar-H), 7.20-7.18 (m 1H Pyr-H, 7.05-7.00 (m 1H Pggakdyust&odg (dd,

1=7. 13?2\9,9%2%@-%%}'2H Ar-H), 5.08 (s, 2H CH2-Ar), 4.22 @@@32%‘5_%260_'H NH) ,

3.38 277(brs 2H, CHH), 2.06 (s, 3H, 84-1.77
(m 3H CHH, , 1. 26-1.12 (m 2HCHH). MS. (M+1l): 358.35. 20 EXAMPLE
29: 4-Chl orobenzyl 4-{ [(3-nethyl-2-pyridinyl)amno]jnmethyl}-1 0 A Cl

pi peri di necar boxyl ate The pi peri di ne conpound (600nmg, 2.74mml) from
EXAMPLE 27, 25 Step 2, was treated in accordance with Steps 3 and 4,

except t hat p}!}[ﬁ%aﬁ&hthpﬂm%mn &fwﬂa@t@gagﬁykwhw&@h&am&s%%m

3. 01mmmol d i nstead 23 Au ust 02/ Q6840
PCT/ usoz3 o‘gﬁé@t&c %em&éﬁgﬁ)ls%%% ﬁwgewﬁvﬁ)ﬁ (g 1??“@(2‘5“@40 gi ve

“4-chl orobenzyl 4- {[(3-MS(M+1) 266.

met hyl - 2- pyrét yl )am no) met hyl ) - 1- pi peri di necar boxyl ate as a clear oil. 'H
_NI\/R(400|\/Hz @33:1 S 7.99 (dd, J=4.90Hz, 1.23Hz, 1H, Pyr- H), 7.32-7.27
(m 4H, Ar -H, 7. 20 7 (C8 X-Irhydrbicy-fy(toludne- KBSLBfwnykbdymﬁ?lyliﬁﬁiEﬂdﬁleeBHz 5 1H,

Pyr- , a% ‘F&%ﬁ 4.20 (brs. 3H CHH, NH). 3.38 (brs, 2H,
). > 9% t@?%g g"s“'i 06 (s, 3H, CH3), 1.90-1.72 (m 3H CHH, CH),
o6 15 (m -2H OHY). MS (MF1): 374,31.910 EXAMPLE 30: 3-Fl uar obenzyl

4- [(4 pyridi nyl am no) net hyl ] - p| peridi edarmlﬁjate Step 1:

N- (4- pi peri di nyl net hyl) - 4pyr| mne

A solution of the (cis)-3-hydroxy-4-hydroxymethyl-piperidine-1-
carboxylic acid benzyl ester from Step 2 above (7.65g) in chloroform (200mL) was
10 treated with pyridine (2.6mL) and 4-toluenesulfonyl chloride (6.05g) and the reaction
mixture heated to 60°C for 18h. Additional pyridine (0.85ml} and 4-toluenesuifonyl
chloride (2.0g) were added to the cooled reaction and heating continued for a further
" 24h, The resulting reaction mixture was cooled to room temperature and washed with
10% aqueous citric acid solution and water, dried over anhydrous sodium sulfate and
15  the solvent evaporated to give, after flash column chromatography, the (cis)-3-
hydroxy-4-(toluene-4-sulfonyloxymethyl)-piperidine-1-carboxylic acid benzyl ester.

. Stepd4:. . _ . . L
(Cis)-4-aminomethyl-3-hydroxy-piperidine-1-carboxylic acid benzyl
ester .
o]
Seage
HoN |
20 S _ OH -

o _ A solution of the tosylate compound (6.80g) from Step 3 above was
dissolved in DMF (50mL.) and treated with sodium azide (3.16g). The reaction
' rrﬁxture was then heated to 50°C for 48h, cooled to room temperature and partitioned.
between dilute agueous sodium bicarbonate and EtOAc. The organic layer was
25  washed with brine, dried 6ver anhydrous sodium sulfate and solvent evaporated to
give the azide (5.23g) which was dissolved in THF (50mL) and treated with
triphenylphosphine (14.07g) and water (3.25mL). The reaction mixture was stirred
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was filtered off and the filtrate was concentrated under reduced pressure

to afford the N (4-piperidinylmethyl)-4-pyridinam ne aszg,@dgggtrzdysl whi ch
was usedyd fReloe f Ur t her Benzyl 4-[ (4-pyridi nyl am no) met m@#,uso 05226

- pi peridi necar boxyl ate ,(EXAMPLE 1) (7g, 2l mmol) was di Sso I'N

Et hanol (150nL) with 10% pal | adi um on carbon (700ng) and stirred under

| at m of hydrogen for 2h. The catal yst 20 purification. Step. 2: 3-Fl

uor obenzyl 4-[(4-pyridinyl am no)nethyl]-1-piperidinecarboxyl ate

3- Fl uorobenzyl, al cohol (30ng, O0.24rnnmol) was treated with 25 tri phosgene
(24ngy, 0.08 rr%/mllﬁh ahrpon femppiapwe.ithié nglhittes bydppratechynd the nesiduseufifiedby flash

partitiohed Dol e ahadpprIDCA T, B ADEREM OHREERT LRl o 7

separated, #PingEedpd? malmlpmdmfeléérbaml%mwwh@w agnteil. reduced
pressure. The resul tinps@R4YD £ 068409 23 August 2005 PCT/ US02/ 05226 oil
was puri f# edﬁféspreparatory LC to give the TFA salt of EXAMPLE 30 as a
yel | ow oi (I\/Hrl) 344.36. The fol | owi ng EXAMPLES 32-36-were prepared

as described above 5 {CisEXAMRLEY-8Qpyiidin-d-fphawinighyd)-bipesiapbarcimboxalie ohol
with the appgcg) Eérﬁhria gl.cohol : EXAMPLE 31: 2-Methyl benzyl
4-[(4-pyridin ?met hylj-1-piperidi necarboxylate O 10 3-Methyl benzyl

4-1 (4-pyridi nyI am no) met hyl | - 1- pi peri di necarboxylate NJN O N MS. (Ml):
340.38. EXAWPLE 32: 15 M'S. (Mtl1l): 340. 39

Y Yo

A mixture of the cis 4—amxnomethyl—S—hydroxy-piperidine—1-carboxylic
10 acid benzyl ester (245mg) from Step 4 above, 4-chloropyridine (105mg) and
isopropanol (0.4mL) was heated to 120°C in a sealed vial for 24h, cooled to room
~temperature and the solvents evaporated. The resulting crude mixture was purified by
flash column chromatography (DCM to 80/20/2 DCM MeOH NH40H) to give
impure cis 3-hydroxy—4-(pyridin-4-yl-mninomethyl)—pii)cricﬁng—l-carboxylic acid
15  benzyl ester. This was purified by preparative reverse phase HPLC (95% H20 5%
MeCN to 100% MeCN both containing 0.1% TFA). Evaporation gave an oil which
-wag partitioned between DCM and aqueous sodium bicarbonate solution. The organic.
layer was dried over anhydrous sodium sulfate and solvent evaporated to glve a white
sohd M.S (M:+1): 342.
20
EXAMPLE 40:
| (-)-(Cis)-3-hydroxy-4-(pyridin-4-ylaminomethyl)-piperidine-1-
carboxylic acid benzyl ester and (+)-(cis)-3-hydroxy-4-(pyridin-4-ylaminomethyi)-
plpendme- -carboxylic acid benzyl ester |
25 The enantiomers of (cis)-3 -hydroxy-4-(pyndm-4-ylarmnomethyl)-
' Vplpendme 1-carboxylic acid benzyl ester were separated by preparative HPLC ona
Chiralpak® AD column, eluting with 70% (0.1% diethylamine in hexan_c_) 30% |
‘isopropanol to give the earlier eluting {-) enantiomer followed by the (#)—gﬁantibmer.

30 EXAMPLE 41:
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EXAMPLE 33: 4- Met hyl benzyl
4-[ (4-pyridinylam no)net hyl ] - 1-pi peri di necar boxyl ate 20 Mg3Augubitdoos 340. 29.
EXAMPLE 3‘6 F 23 August 2005 WO 02/068409 PCT/ US02/ 05226

2- Met hoxybe ?12%? - [ (4-pyri di nyl ami no) et hyl ] - 1- pi peri di R&dAHBYEREt e M S,
(Mrl): 356.37. 5 EXAWPLE 35: 3- Met hoxybenzyl '

4-[ (4-pyridinyl am no) et hyl j - 1- pi peridi necarboxylate 0 10 M S. (M1l):
356.37. ............. EXAMPLE 36: 4- Met hoxybenzyl

4-1 (4-pyridinyl am no) net hyl j-1- piperidinecarboxylate 15 MS. (M+l):

o iy ¢ BSERAE R S i

Benzyl 4- [(Za‘ﬂaérfﬁ?t SF?B) met hyl ] - 1- pi peri di necar boxyl ate ( EXAMPLE
16) was hydr Sgeniat ed ‘as described in EXAVPLE 30, Step 1. Treatment with

N-[4- (1 vor obenzyl ox) 3 ROYL s SHSSbIEh8, A0 P SRE S iy
" 5  piperidine-1-carboxylic acid benzyl ester

cl NJ\O,\©
H
cl s N

Gl

2,3,5,6-tetrachloro-4-nitropyridine (S. M. Roberts et al., J. Chem. Soc.
C, 2844-2848(1968)) (1.7g, 6.5mmol) was added to a solution of (cis)-4-
aminomethyl-3-hydroxy-piperidine-1-carboxylic acid benzyl ester (1.71g, 6.49mmol)
10  and N-méthylmorpholine (0.785mL, 7.15mmol) in THF (50mL) at room temperature.
' The resulting reaction mixture was stirred for 18h at room temperature then
~ partitioned between EtOAc and water. The orgahic layer was washed with saturated
sodium bicarbonate solution, dried over anhydrous sodium sulfate and the solvent
evaporated to give crude product purified by flash column chromatography (20-80%
15 EtOAc hexane) to give 3- hyd.rox'y-4-[(2 3,5,6-tetrachloro- f)yridin—cl-ylamino)-methylj-
plpendme—l -carboxylic acid benzyl ester compound. M.S (M+1): 478.
"'Step 2: _
4-(Pyridin-4-ylaminomethyl)-piperidin-3-ol

H NH
o~

N - OH

20 A suspensxon of 3-hydroxy-4-[(2,3,5 6—tetrach1oro-pyndxn—4—ylam1no)~
‘ methyl]-plpendlne—1—carboxyhc acid benzyl ester compound from Step 1 above -
(1.64g) and potassium carbonate (6g) in ethanol (200mL) was hydrogenated at 60psi
over 1g of 10% palladium on charcoal for 5h. The reaction mixture was filtered and -
the solids washed well with ethanol. The filtrate was evaporated, taken up in 40%
25 MeOHDCM and refiltered. The filtrate was evaporated to give crude 4-(pyridin-4-
. ylaminomethyl)-piperidin-3-ol product used without further purification in the next
. step. - '
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5 EXAMPLE 27, Step 3, afforded the 4-fl uorobenzyl

(chl or obenzyl oxy) car bo
(d, J=4.75Hzaci@Hhmdtyyl-tohzyl és@8- 7.27 (m 4H Ar-H), 6.51 (1, J= 4.84Hz, 1H

4-[ (2-pyri m di nyl am no) net hyl ] - 1-pi peri di necarboxyl ate. 24k, Zﬁég)OM—h
CDC13): 0?)%%9 &éj J=4.89Hz, 2H, Pyr-H)y, 7.35- 7.27 (m ﬁ'ggf

7.05-7.0 Y Ar-H), 6.53 (t, 3=4.76Hz, 1H, Pyr ||)

(brt,1=5.73Hz, 1H, NH) 5.08 (s, 2H, CH2-Ar), 4.20 (brd, J=27.6Hz,

CHH), 3.32 10(t J=6.22Hz, 2H, CH2-N), 2.77 (brs, 2H, CHH, 1.83- 1.75(m-

. 3H, CHH, CH), 1.26- 1.15 (m 2H CHH). MS. (Mrl): 345.35. EXAMPLE 38: 15

4- Chl or obenzyl 4-[(2-pyrim di nyl am no) met hyl]-1- piperidinecarboxylate The
title corrpougg,ﬁ\@s prepared as described in EXAMPLE 37, except replacing

N-[ 4- (f 1 uor obehzyl oxy) : c% élg}%%%(E;#égﬂﬂwa%fq%%&gm%ggqumc8._ 25

Pyr-H), 5.77 (bs, 1H, NH), 5.08 (s, 2H, CH2-Ar), 4.18 (brs, 2H, CHH), 3.32
(brt, J=6.12Hz, 2H, CH2-N), 2.77 (brs, 2H, QCHH), 1.84-1.75 (m 3H, CHH,
CH, 1.26-1.12 (m 2H CHH). 25 M S. . (Mtl) :JQGl 32. EXAMPLE 39: 65 23

August 2005 WD 02/068409 PCT/ USQ2/ 05226 N 0/\‘”
(G s)-3-hydroxy-4-(pyridin--4:yl g ngget byl ) - pi pé&ri ghne- |-carboxylic acid
benzyl esterStep 1: 1- Benzy'éﬂhy oxyfret hyl - pi peri din-3-ol HO 5 OH Sodi um
borohydri de (40g) was addedninzportiongpHo a stirred solution of ethyl
N-benzyl - 3- oxopi peri di ne- 4- calboxyl ate hydrochl oride (23.6g, 90mmol) in
5 A suspension of the 4-(pyridin-4-ylaminomethyl)-piperidin-3-o! from
Step 2 above (0.076g, 0.367mmol) in DMF (1.5mL) was treated with carbonic acid
2,5-dioxo-pyrrolidin-1-yl ester 4-methyl-benzyl ester (0.097g, 0.37mmol)
(INTERMEDIATE 1A) and the resulting reaction mixture stirred at rt for Smin. The
mixture was then partitioned between dilute sodium carbonate solution and BtOAc.
10  The organic layer was washed with saturated sodium bicarbonate solution and brine,
dried over anhydrous sodium sulfate, and the solvent evaporated to give acrude
product. Puﬁfication by flash column chromatography (DCM to 80/20/2 DCM
MeOH NH40H) afforded the cis 3-hydroxy-4-(pyridin-4-ylaminomethyl)-piperidine-
l-carboxylic acid 4-methyl-benzyl ester compound. M.S (M+1): 356.
15 ’
EXAMPLE 42;
(Cis)- -3-hydroxy-4- (pynd1n-4—ylam1nomcthyl) p1pcr1d1nc 1—carboxy11c

CHa
Yoaa
o, N
Y

20 The title compound was prepared as described in EXAMPLE 41, Step
' 3, but replacing carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 4—methyl-benzy1 ester

acid 4-ethyl-benzyl ester

with carbonic acid 2,5-dioxo-pyrrolidin-1-yI ester 4—ethy1—benzy1 ester
(INTERMEDIATE 1D) M.S (M+i) 370

25  EXAMPLE 43:
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‘met hanol (500nL), over 2h. Water '(300'rrL) was. added slowy, the mxturé_

stirred for 15m n and then the organics were evapor at ed23ﬁta§u§t9§13§lue ‘was
partitioned 10 between ' DCM and water (x3), the conbined organic [ayers
dried oweQ 02p#ytr ous sodiumsulfate, and the sol vent evBEHP82882260 gi ve

1- benzyl - 4- hydr oxynet hyl - pi peridin-3-0l product as a cis/trans m xture,

whi ch was used in the next step wthout further purification. MS (Mtl):
222. Step 2: 15 3-Hydroxy-4-hydroxynet hyl - pi peri di ne-|-carboxylic acid
benzyl ester OH A solution of the 1-benzyl-4-hydroxynet hyl - pi peri di n- 3- ol
from Step 1 above (1 H th (A . oter ot 0 psi
over 20% pall adi um hsgrg%;jl l@?@’dﬁ{ﬁ%@%’aﬁ%g@f@%wﬁ in t%}?%gé%yétéches.,
The conbi nedciEdenadesicbn ni xtures were filtered and the filtrate evaporated

-to give an oil. This was dissolved in water (100nL) and di oxane (100n.,),
cooled to 5C, and benzyl chlorofor (7.8nm) was added slowly, with -
addition of 1M NaOH to maintain a f 10-11. After 30mn, the cooling

- bath was renoved and reaction m xturelstirred for 30m n. The reaction

m xture was concentrated to renove @ oxane and the residue 25 extracted
with Et OAc (x3). The conbi ned extr re washed with brine, dried over
anhydrous sodi um sul fate and sol vent gvaporated to give a mxture of cis
and trans 3-hydroxy-4-hydroxynmet hyl - pifpenRi di ne-1-carboxylic acid benzyl
ester products. -66.23 August 2005 WOOBHNIE8UO9 PCT/ US02/ 05226 5
Purification by flash colum chromat ography 0% Et OAc hexane to 5% MeCOH
Et OAc) gave the upper Rf cis isonmer (major) ahd the lower Rf trans isoner
(mnor). MS (Mtl): 266. Step 3: (C's . ] ]
) - 3- hydr oxy- 4- (t ol uene disutd af{gispsamindmdthyls-bpdrody-pipetidinedrtabapylic aci d
benzyl egter, 0 benzyl ester (0.1g, 378mmol) and 2-fluoropyridine (0.25mL) was heated to
’ 120°C for 24h. The reaction mixture was partitioned between EtOAc and water. The
organic layer was washed with brine, dried over anhydrous sodium sulfate, and the
solvent evaporated to give a (cis)-3-hydroxy-4-(pyridin-2-ylaminomethyl)-piperidine-
- 1-carboxylic acid benzyl ester crude product, which was purified by flash column

10 chromatography (50% EtOAc hexane to 5% MeOH EtOAc). M.5 (M+1): 342

EXAMPLE 44: ,
4-[(3-Cyar_1_o_-pyridin-2~y1amino)—methy]]7pip¢ri,_cline_—1-carb(_)x_yl'1c acid

o

o’u\r\O\’ -
©/'\' W N
NCD

A mixture of benzyl 4-(aminomethyl)piperidine-rl-carboxylate
~ (EXAMPLE 13, Step 1) (1g, 4.03mmol) and 3-cyanopyridine (0.25g) was heated to.
- 100°C for 30min. The reaction mixture was partitioned between .EtOAc' and pHS5.2
citrate buffer. The organic layer was washed with brine, dried over anhydrous sodium
-’20 sulfate, and the solvent evaporated to give a solid which was stirred with SmL ethc;r

| b.enzy.l. estér

15
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A solution of the (cis)-3-hydroxy-4-hydroxynethyl -pi peridine-1- carboxylic
acid benzyl ester from Step 2 above (7.65g) in chlorofor s 10
treated w&'ﬂ"‘%ﬁ%édi ne (2.6nL) and 4-tol uenesul fonyl chl o??(cjﬁ'%g %%ggg? and
the reactio m xture heated to 60C for 18h. Additional ﬂ’)ﬁT tz(gsz@ . 85m)
and 4-tol uenesul fonyl. chloride (2.0g) were added to the cool ed reaction
and heating continued for a further 24h. The resulting reaction m xture
was cool ed to roomtenperature and washed with 10% aqueous citric acid
solution and water, dried over anhydrous sodiumsulfate and 15 the sol vent
evapor at ed t ghd. 5@l B4 fob 1R SHd AR SRE et tROEHNBInd bOE sdifd. DES
hydroxy-4-(t8lﬁu6r_1e-5é- sul fonyl oxynet hyl ) - pi peri di ne-1-carboxylic acid benzyl
ester. StepWd+i): 3( i s)-4-am nonet hyl - 3- hydr oxy- pi peri di ne- | -carboxylic
acid benzyl ester H2N 20 OH A solution of the tosylate conmpound (6.80g)
fromStep 3 .dissolved in DM (50nL) and treated with sodium

azi de (3. 169?%@%56ti on mxture was then heated to 50C for 48h, cool ed
to room tenperat ure and-[fEaChloré-pyedn-2hdamee)-méthyll-pipegdimetiscasbatiylimacid '
bi car bonat e gngd Elf¥c. The organic |ayer was 25 washed with brine, dried
over anhydrous go rum sul fate and sol vent evaporated to give the azide
(5.23g) which was dissolved in THE (50rd.) and treated with '

tri phenyl phosphi ne (14.07g) and t (IB. 25nL) . The reaction mixture was .
stirred 67 23 August 2005 WD @%&@09@ US02/ 05226 for 18h at room
tenperature, the volatiles evap ed an residue purified by flash

col um chromat ography (DCM to 80120/ 2 DCM M NI—th—D to give (cis)-4-

am nonet hyl - 3- hydr oxy- pi peri di ne-1-carboxylic a benzyl ester as an oil.
MS (Ml): 265. 5 Step 5: cw :
(G s)-3-hydroxy-4-(pyridin-4-ylam nonet hyl) - pi beri di ne-1..carboxylic

- A mixture of benzyl 4-(aminomethyl)piperidine-1-carboxylate
(EXAMPLE 13, Step 1) (lg, 4.03mmotl) and 2,3-dichloropyridine (0.25g) was heated.
10  to 1006°C for 12h. The reaction mixture was cooled and partitioned between EtOAc
- and pHS.Z citrate buffer. The organic layer was washed with'brine, dried over
anhydrous sodium sulfate-and the solvent evaporated to give a crude product..
Purification by flash column chromatography (5-50% EtOAc hexane) afforded the
title compound. M.S (M+1): 360. '

15 o
~ EXAMPLE 46:
4-{(3-Trifluoromethyl-pyridin-2-ylamino)-methyll-piperidine-1-
carboxylic acid benzyl ester '
5
SRR O
HN N\
|
FG~ 7
- 20 o A mixture of benzy] 4-(aminomethyl)piperidine-1-carboxylate

(EXAMPLE 13, Step 1) (1g, 4.03mmol) and 2-chloro-3-trifluoromethylpyridine
 (0.25g) was heated to 100°C for 12h. The reaction mixture was cooled and
. partitioned between BtOAc and pHS.2 citrate buffer. The organic layer was washed
with brine, dried over anhydrous sodium sulfate, and the solvent evaporated to givea .
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acid benzyl ester A mxture of the cis
4- am nomet hyl - 3- hydr oxy- pi peri dine-|-carboxylic 10 aci d 23enzst Boser
(245nmg) from Step 4 above, 4-chloropyridine (105ng) and iso ro anol (0.4n)
was heat‘@ﬂ“@@ﬁ%ﬂgc in a sealed vial for 24h, cooled to r86 3 at ure
and the solvents evaporated. The resulting crude m xture was pur|f| ed by
flash col um chromat ography (DCMto 80/20/2 DCM MeOH NH4OH) to give inpure
ci s 3-hydroxy-4-(pyridin-4-ylam nonet hyl) - pi peridine-|-carboxylic acid 15
benzyl ester. This was purified by preparative reverse phase HPLC (95% H20
5% MeCN toﬁ@@;{%@v RSO B8 Rl TR BN D54 1D AL G O
whi ch was part tioned between ueous I carbonate sol ution.
The or gani cafford t“}f?scoﬂ}ﬂoéﬁﬂove?@&ﬁ%d? 4s sodi um sul fate and sol vent.
‘evaporated to gi ve a white solid. MS (M ): 342. 20 25 EXAMPLE 40:

(-)-(aG S)%Miﬁh ((pyridin-4-ylarninonethyl)-piperidine-| carboxylic
~aci d ‘benzyl *(+) - (cis)-3-hydroxy-4-(pyri din-4-ylani nonet hyl)

pi peri disne- 1- car boxyl A4 (RChibrdpyrzyin-Bglamind)hmethyidpigedidinesi -afrboxylic acid
~(cis)-3- hydige Wé pyri di n-4-yl am nomet hyl ) - pi peri di ne-1-carboxylic acid
benzyl estef ré Separated by preparative HPLC on a . Chiral pak(r) AD
colum, eluting with 70% (0. 1% di et hylg@m ne in hexane) 30% isopropanol to
gi ve the earlier eluti ng (-) enantionmef fqgllowed by the (+)-enantioner. 30
EXAMPLE 41: -68 23 August 2005 02P068409) PCT/ US02/ 05226 )
(cis)-3-hydroxy-4-(pyridin-4-y nonet pi peri dine-1--carboxylic acid
4- met hyl - benzyl ester Step 1: X '
3- Hydroxy 4-1(2, 3,5, 6-tetrachl oro-pyri di n- 4'1/!1‘”?0) rrethyl]

A mixture of benzyl 4—(aminomeﬂ1yl)piperidine-1-carboxy1ate
(EXAMPLE 13, Step 1) (1.25g, 5.04mmol) and 2,3-dichloropyrazine (0.25g) was
10 heated to 100°C for 1h. The reaction mixture was cooled and partitioned between
"EtOAc and pHS5.2 citrate buffer. The organic layer was washed with brine, dried over
anhydrous sodium suifate, and the solvent evaporated to give a crude product.
Purification by flash column chromatography (5-50% EtOAc hexane) afforded the
title compound. M.S (M+1): 361. |

15
4- [(3—Hydroxy-pyrazin-z-ylamino)-rnethyl]-piperidine—l-carboxylic
acid benzyl ester
. Step 1: _
20 3-[(Piperidin-4-ylmethyl)-amino]-pyrazin-2-ol

. N
ﬁ)ﬁ/m
HN. A . OH

L 4-[(3-Chlo_ro-pyraiin-z-ylamino)-methyl];piperidine-1-carboxy1ic acid
. benzyl ester (EXAMPLE 47) (2.21g, 6.12mmol) and 3M HCI (200mi) was heated to -
reflux for 18h, cooled to 1t and the volatiles evaporated. The residue was azeotroped
25  with ethanol (3x100mL) and then stirred with 50mL ether for 1h, filtered and the solid
- dried to'yield a cream solid. -
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5 piperidine-l-carboxylic acid benzyl ester ci
2,3,5,6-tetrachl oro-4-nitropyridine (S. M Roberts et al o3 adiyust9pghs- Soc.
C, 2844-2848(1968)) (1.7g, 6.5mml) was added to a solution gr (ci S) - 4-
ani nonet W ¥2384r oxy- pi peri di ne- |-carboxylic acid benzyiCTE&0295224° 719,

6. 49mmmol ) - 10 and N- et hyl nor pholine (0.785nL, 7.15mmol) inTHF (50nL) at
roomtenperature. The resulting reaction m xture was stirred for 18h at
roomtenperature then partitioned between Et OAc and water, The organic

| ayer was washed with saturated sodium bicarbonate solution, dried over
anhydr ous soﬁeg .sul fate and the solvent evaporated to give crude product
purified by sh col um chr omat ogr aph ](1312 80% 15 Et OAc hexane) to give
3- hydroxy- 4-[ (2, 3, 5, 6- fd{3-Hyfiosy-oyyap- ng-aathyipipasiding-]-carboxylic -

pi peri di ne- 1a@b&pyyédtér aci d benzyl ester conpound. M S. (Mrl): 478. Step
2: 4-(Pyridin-4-ylam nonet hyl)-pi peridin-3-o0l 20 A suspension of

3-hydroxy-4-[(2, 3,5, 6-tetrachl orgapyri di n-4-yl ﬁm\qo) - ‘

met hyl } - pi peri di ne- 1-carboxylic .Q‘ benzyl estler kconpound fromStep 1
above " (1.64g) and potassi um car bnat e @ i €f'hanol (200nL) was

hydr ogenated at 60psi over |g of 10‘D um%h charcoal for 5h. The
reaction mxture was filtered and thegsolids washed well with ethanol. The

filtrate was evaporated, taken up in 40% 25 MeOH DCM and refiltered. The

filtrate nas evapor at Is A r i din- . .

yl am norreﬂt,\ﬁyl ) - pi peri 3??.5%9@?‘3@? géﬁ&‘?Peﬁéjifgxwi‘{‘ﬁtg%ﬁ'%}l?h@ff%ﬁ'% PR i on in

the next st¥iep 1-adoved.28ig.4102200H]) INDNF/ (668 02s PCHAUSODYRERAS Step 3:

(G s) - 3- hydr@aks BY5h W oe £ ol b Ab RSl cefith s sl acid

4 trot nyl - benwzgl gﬂ}%’er 56:9@),?&) wh ‘WN‘E(BQrYiylox%ﬁ%ﬁ}qb%sﬁcc X9:305g, -
1.23mmol). The resulting reaction mixture was stirred at rt for 15min, then
partitioned between EtOAc and water: The organic layer was washed with water and

10  brine, dried over anhydrous sodium sulfate and the crude product purified by flash

column chromatography (50% EtOAc hexane to 5% MeOH EtOAc) to give an oil

~ which solidified on standing. M.S (M+1): 343.24.

EXAMPLE 49;
15 . 4-[(5-Chloro-pyrimidin-4-ylamino)-methyl]-piperidine-1-carboxylic
acid benzyl ester ‘ '
- Step 1; .
4-[(2,5,6-Trichloro-pyrimidin-4-ylamino)-methyl]-piperidine-1-
carboxylic acid benzyl ester

NN '
\! . .
L ”’\Q«To\,@
0

To a solution of benzyl 4-(aminomethyl)piperidine-1-carboxylate
(EXAMPLE 13, Step 1) and N,N-diisopropylethylamine (2.6g, 20mmol) in THF -
(40mL) at -78°C was added a solution of tetrachloropyrimidine (4.4g, 20mmol). The
" cooling bath was removed and the solution was stirred for 45 min. The solution was -
25 '_cc‘mcentr'ated and purified by filtering through a pad of silica gel using ether.
' Step 2: R

20
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5 A suspension of the 4-(pyridin-4-ylam nonethyl)-piperidin-3-o0l from Step
2 above (0.076g, 0.367mmmol) in DMF (1.5nm) was treated %Bgycggtggg' c acid

2, 5-di oxo-pyrrolidin-1-yl ester 4-nethyl-benzyl ester (O. ., 0.°37mmol )

(| NTERVEBOAHE68#83 and the resulting reaction mxture sti PEEFSE0LI6 f or
5mn. The mxture was then partitioned between dil ute sodi um carbonate
solution and Et QAc. 10 The organic | ayer was washed with saturated sodi um
bi carbonate solution and brine, dried over anhydrous sodium sul fate, and

t he sol vent evaporated to give a crude product. Purification by flash

col utm chr omat ogr aphy t O 012 NH4 af f orded .t cis

3- hydr oxy- 4- (pyri di n4-‘§ﬁ§n\§hr‘ rﬁé%%}%/’fs)@%l e?lf%‘sggyﬁ%@éﬁ?ﬁngﬁgﬁw }

4- et hyl - benupdridist- bicabonylimacil bavizd stk 1) : 356.. 15 20 EXAMPLE 42:

‘(G s)-3-hydroxy-4-(pyridin-4-yl am nomet hyl ) - pi peri dine -1-carboxylic acid
4-ethyl -benzyl ester The title cB¥pound was prepared as described in
EXAMPLE 41, Step 3, but replaci ng)cﬁr boni ¢ acid 2, 5-di oxo-pyrrolidin-1-yl
“ester 4-nmethyl-benzyl ester }Nl thicafbonic acid 2,5-di oxo-pyrrolidin-I|-yl
ester 4-ethyl-benzyl ester ( RNEDRATE | .Q}g/lz@lvm ): 370 25. EXAMPLE
43: -70 23 August 2005 WD 02/06840% PCT
(G s)-3-hydroxy-4-(pyridin-2-yl am nonet hyl ) ¢pi peridi ne-1-carboxylic acid
benzyl ester OH HN A m xture of '

ci S)-4-am nonet hyl - 3- f i i dine=h-- ' i ' | ester
Eol. i)g 378mmol ) a%d 2-?‘?’%‘3@%@1@?‘%‘%@$&%§ﬁ'1&g‘? légﬁﬂéglf?gjeﬁlg@ Yl oan.
The reacfi orsarhoxylie acid@engybesien(l eeipryreldePME wiag added spdiueY . The organic

layer was wagbg@in¥xide @4daNs.8nfidlf TIRVESul @RS SmB@SHe Wis Sttt dfd 2hand t he
sol vent evapor at ego%a} ive a ]

(ci s) - 3- hydrabsgehe E%Fﬂus-w?%ml%idﬁy The prosiuct wpsextracted with ethyl

acetate, dried (Na;SOy), concentrated, and purified by silica gel chromatography

(ether / hexanes).

10 Step 3:
4-[(5-Chloro-pyrimidin-4-ylamino)-methyl]-piperidine-1-carboxylic
 acid benzyl ester

Nf‘i\l ' |
&l)\ﬁ
Ci NTO _
_ . ST _

_ _ 4-[(5-Chloro-2,6-bis-methylsulfanyl-pyrimidin-4-ylamino)-methyl]-
15  piperidine-1-carboxylic acid bcnzyl. ester (1.0g, 2.2mmol) was sﬁspcnded in ethanol
- (15mL) and ethy! acetate added to give a homogeneoussolhution, and excess Raney
nickel was added. The resulting reaction mixture was stirred overnight. More Raney
. Nickel was added and the reaction mixture was heated to 80°C for 3h. The mixture
was filtered and the solids were washed with hot ethanol/ethyl acetate several times.

20 The organics were concentrated and the resulting residue was purified by silica gel
| chromatography (isopropanol/methylene chloride). The product was dissolved in
 ether and treated with ethereal HICl (2.2mmol) to form the HCI salt which was
« collected by filtration. The resulting 4-[(5-chloro-pyrimidin-4-ylamino)-methyl}-
pip'eridine—l-carboxylic acid benzyl ester hydrochloride salt was collected by filtration
“25  asacolorless solid.
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l

1-carboxylic acid benzyl ester crude product, which was purified by flash
col um 10 chromat ography (50% Et OAc hexane to 5% MeCH Etg?@ngyb§0§N%l)
342 EXANPLE 44.

4- [ (3- yWRP2HPOYi n- 2- yI ami no) - net hyl ] - pi peri di ne-1 - car bBENYN28¥2¢ benzy!
ester 0 15 A m xture of benzyl 4-(am nonethyl)pi peridine-I|-carboxylate
(EXAMPLE 13, Step 1) (1g, 4.03mmol) and 3-cyanopyridine (0.25g) was heated
to 100C for 30m n. The reaction mxture was partitioned between Et OAc and
pH5.2 ~citrate buffer. The organic |ayer was washed with brine, dried over

anhydr ous sodi um 20 su rat ol i d
which was stirred wt hhéﬁ:&e(t ﬁg&?&fz,@@@b&%gaggﬁ gyr%gﬁ{fﬁ)géz%gg lﬁ .
PCT/ US02/ 05 gémidine)07 SA{mESIMr).f o0 (sh2ia (e H), 14 &y @dl +=0l3d) He, 3th €HHY, BS8
conpound as (. HﬁWﬂ E?iﬁq,f

4-[(3-Chl oro@ﬁ?g:inlz ?hilcam no? ’?%13” - pl g?ﬂ. %‘ Hg:alr Y d i cl?'a%

benzyl ‘est ePCHERt ure of benzyl 4-(am nonet hyl )p| per| di ne- I-car boxyl at e
(EXAMPLEs 13, Step 1) nMlsqm#4)08e18l ) and 2, 3-di chl oropyridine (0.25g) was
heated 10 to 100C for 12h. The reaction m xture was cooled and partitioned
between Et OAc and pH5.2 citrate buffer. The organic |ayer was washed with

brine, drieEXAMPLESydrous sodium sulfate and the sol vent evaporat ed to .

21 Gnc nexane) " af for ded A SRR BOHE  IRen RO SIRRCEp e a6,

4-[ (3-Tri f | carboxdictagid panzyldister 2- y| ami no) - net hyl ] - pi peri d ne-
10 Step1: .
Benzyl 4-(aminomethyl)piperidine—lucarboxylate

e
O

, . 4-Aminomethylpiperidine (40g, 350mmol) and benzaldehyde -
(37.3mL, 368mmol) in toluene (600mL) were heated to reflux under dean stark
15 conditions for 2h. The reaction mixture was cooled to room temperature and 500mL
dichloromethane added. The solution was cooled to 5°C and treated with N-
(benzyloxycarbonyloxy)succinimide (91.7g, 368mmol). After 10min., the cooling
“bath was removed and the reaction mixture stirred for 1h. The solvents were -
evaporated and the residue stirred with 400mL THF and 400mL 2M HCl for 1h. The
20 mixture was concentrated to remove organlcs and extracted with ether (3x300mL). .
~ The aqueous phase was adjusted to pH14 with 50% NaOH and extracted with ethyl
 acetate. The organic layer was washed with water and brine, dried over anhydrous
sodium sulfate, and the solvent evaporated to give benzyl 4- (annnomethyl)plpendme-
1-carboxylate compound
25 Step2: _
' 4- [(1—Benzyloxycarbonyl—plpcnd1n-4—ylmethyl) annno]-pyndme-2— '

Ny @
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car boxylic acid benzyl ester 20 A m xture of benzyl
4- (am nonet hyl) pi peri dine-1-carboxylate (EXAVMPLE 13, Steg:Abhuétlhos

4, OSmmI‘Q“ﬁ%gﬁ chl oro-3-trifluoronethyl pyridine (O. 259%?%%%%%2% ed-to

100C for e reaction mxture was cooled and parti Sween

Et OAc and pH5.2 citrate buffer. The organic |ayer was washed wth brine,
dried over anhydrous sodium sul fate, and the solvent evaporated to give a
-72 23 August 2005 WD 02/068409 PCT/ US02/ 05226 5 crude product.
Purification by flash col um chronatography (5-50% Et OAc hexane) afforded

the title conmpound. M7% { Mtddon &%chlgffmahﬁic%d 0. Sglm, 0. 005111101) in DMSO

4-1 (3-Chl or o a2|n yl am I di.ne I'ic acid .
benzyl est er(4 ?‘ﬁgddﬂﬁn@g 1’219‘{’ ]ﬁg‘ﬁg?‘ﬁi BRIy F‘-‘n&(¥ &%ar boxyl ate |

"( EXAMPLE 130. (ﬁt()&ml)land(the aﬁgur&wﬂmmb N401Cifoz, 18h drnélfsab@qnywamma(s&d%g) was

10 heated tq..100G : ol i tioned
betvean  Et QLR YL IR Tsod 17 plcBREhpB R O Hind B Red SR S P AR, . "0 L
brine, dfi ed‘howqueolamhgmhtm veobidwith dichkremethane (3hieS0sdl)yantthevaporated to
i d i iicali 50%
2t Gac " hexandicigiBithane il G 2%3%*3&#@%“&%“%%3%%@ AR P
48: 4- [(3- wawgmtﬁg@pmdaqﬂ fibga wagdichlorgmesharedmethangl/acetier poxyl i c
aci d benzyl ag1iheiteSHOMN0OATL B @@w@tbdﬁhﬂoﬂyaﬂrm@hyﬂp)mamgim@uﬂpw ol

pyridine-2-carboxylic acid.

10 "H NMR 400MHz (5, DMSO) &: 8.98 (s, 1H); 8.2-8.0 (m, 1H); 7.6-7.2
(m, 5H); 7.01(brs, 1H); 5.08(s, 2H); 4.02 (brd, 2H); 2.80 (brs, 2H) 1.8-1. 6 (m, 3H);
1.3-1.1 (m, 2H).

M.S.(M+1): 370.
Step 3:
15 4-{(2 Hydroxymethyl—pyndln -4-ylamino)-methyl}-piperidine-1-

: carboxyhc acid benzyl ester
HO o—J<
: . N
Ra¥aty

To a 0°C solution of 4-[(1- bcnzyloxycarb0ny1—p1pend1n-4—ylmethy])-
axmno]—pynd1ne—2~carboxylic acid (0. 59gm, 0.0016mol) in THF (2mL) under mtrogen
20 - was added a solution of 1.0M borane—tetrahydrofuran (6mL) and the mixture ‘allowed
to stir at room temperature for 1h. The reaction was cooled to 0°C, quenched with 1IN
-HCl (10mL), concentrated and diluted with 10% aqueous sodium bicarbonate.
Extraction with dichloromethane (2x 50ml.)and concentration of the organic layer
gave 540mg of crude material. Column chromatography using
25  dichloromethane/methanol/ammonium hydroxide-90/10/2 and crystallization from
diethyl ether gave 4-[(2-hydroxymethyl-pyridin-4-ylamino)-methyl}-piperidine-1-
carboxylic acid benzyl ester.
'H NMR (400MHz CDCL3) &: 8.13 (d, 1H, J=6.8Hz }; 7.5-7.1 (m,
L SH), 6.35 (m, 2H); 5.12(s, 2H); 4.61 (s, 2H); 4.20 (brm 3H), 3.08 (m, 2H) 2.78(m,
30  2H) 1.8-1.6 (mn, 3H); 1.3-1.1 (m, 2H). : :
M.S.(M+1): 356.
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4-](3-Chl oro-pyrazi n-2-yl am no) - rret'hyl ] - pi peridi ne-1-carboxyli c acid.

benzyl ester (EXAMPLE 47) (2.21g, 6.12mmwl) and 3M HC (390, ).Ist 65heat ed
to refl%Jzﬁgs4%§h, cooled to rt and the volatiles evaporgt 021 ﬁﬁresi due

was azeotroped wi th ethanol (3xlOOrL) and then stirre -1L et her
for 1h, filtered and the solid dried to yield a creamsolid. -73 23 August
2005 WD 021058409 PCT/ US02/ 05226 Step 2:

4-[ ( 3- Hydr oxy- pyr azi n- 2-yl am no) - met hyl ] - pi peri di ne-|-carboxylic acid
benzyl ester 5 To a solution of _

3-[ (pi peridin-4-yl net hyl ) -amni no] - pyrazin-2-ol from Step 1 above (0.287g,

1.021mmol) iw @5‘5@,) was added triethyl am ne (0.356n, 2.55mml),
fol owed by IZ I"oxycar bonyl oxy) succini m de (0.305g, 1.23mmol ). The

resul ting reaction m x4-{2eDimesthydamimosdtiyl-pytidihet-ylafbm rmethipldpipepidinei3-i oned

between Et QAch AR WaH ] rganic |ayer was washed with water and 10
brine, dried ove? %ﬁﬁygi;egzlg@gtglgi um sul fate and the crude product purified

by fl ash3 coP@Rd: chr omat ography (50% EtOAc hexane to 5% MeCH Et OAc) to
give an oil which sol 4g0{DaaiRNcabARGYI R ridM-£y{Mitd)- p 1o EXAMPLE
49: 4 [(5-Qlorozpyr rﬁi(di Rl am A Mridi Py pé‘%}irgi n !]ﬁﬁ%%“:%%xw ic
aci d benzyl @Eoxyli g‘é‘ﬂ MZIACP®D 5. 6-Trichl oro- pyri mi
di n-4-yl am no) -nmethyl] -piperiding-l- carboxylic acid benzyl ester G 20 To
a solution of benzyl 4-(am non‘ﬂ Ayl ) pi peri di ne-| boxyl ate (EXAMPLE 13, .
Step 1) and N, N diisopropyleth mne (2.6g, 2Gaw0l) in THE (40m) at
-78C was added a solution of tefira Ng@ri_zb ne (4.4g, 20mmol ). The

== N

0

‘To a mixture of 4-[(1-benzyloxycarbonyl-piperidin-4-ylmethyl)-
10  amino]-pyridine-2-carboxylic acid (EXAMPLE 50, Step 2) (50mg, 0.000135mol), 1-
~ hydroxybenzotriazole hydrate (31mg, 0.0002mol), 2.0M dimethylamine/THE
(0.100mL,; 0.0002mol) and triethylamine (0.048mL., 0.0002mol) in DMF (2mL) was
' added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (39mg;
0.0002mol) and the mixture allowed to stir at room temperature for 7 days. The
15  mixture was quenched into water (10mL) and extracted with ethy! acetate (20mL).
The ethyl acetate extract was washed with 10% élqueous sodivm bicarbonate (10mlL), '
..brine (SmL)}, dried over sodium sulfate and filtered. The filtrate was concentrated in
vacuo and the residue chromatographed (reverse phase C-18 using acetonitrile/0.1 %
trifluoroacetic acid in water) to give 4-[(2-dimethylcarbamoyl-pyridin-4-ylamino)- |
20 . methyl]-piperidine-1-carboxylic acid benzyl gstér as its triflucroacetate salt. L
© M.S.(M+1): 397. . |
- Step 2: .
4-[(2-dimethylaminomethyl-pyridin-4-ylamino)-methyl]-piperidine-1-

carboxylic acid ,benzyl.est'er

RpaYaen

To 4—[(2—Dimc‘thylcarbamoyl—pyridin%—ylamino)-methyl}-pipe,ridinc-
1-carboxylic acid benzyl ester (28mg, 0.05mmol) was added a solution of 1.0M

25
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cooling bath was renoved and-the solution was stirred for 45 mn. The
solution was 25 'concentrated and purified by filtering bhr gaad of
silica gel usi n% ether. Step 2: -74 WD 02/068409 23 August 200

PCT/ U802W@5]2}2684 PCT/US02/05226
4-[(5-Chl oro-2, 6-bj s-net hyl sul fanyl - pyri ni di n-4-yl ani i no) - rrethyl]

pi peri di ne-1-carboxylic acid benzyl ester Hac's H3C. To
4-[(2,5,6-trichloro-pyrimdin-4-ylam no)-nethyl]-piperidine-Il- 5 carboxyllc
acid benzyl ester (1g, 2.33mml) in DVF was added sodi um thi onet hoxi de

(0.4g, 5.8 %m A ﬁ;gfd?cﬁ Hah! (%ﬁql‘j(; ﬁf}x%tljc%!ﬁomlsﬁgs%ﬁeg@%oﬁﬂ [eﬁ@glgailﬂé {4%224%”‘1

quenched w t nmoni rac With

ethyl acet dhe re@ntmgdva(s Kpestag Wltb dnciERl f%lﬂehandeﬂwcwmefdl iadadsp teianiodla gel

‘chromat 0gr agyers (3%}1%% c%orﬂfff C ﬂ@ué% ch’fomtu 0.1 % tnfiuoroacenc acid in
4-1 (5-Chl oro- pyr| pM?’i]i ne- -carboxylic acid
benzyl est erWatgr) gave upon conccntratm in vacu ]

4~ (B- ChBor 0- 2. 6- bi s~ 1By RS@DOMER| Cpy@DYBUS.A0 4y LE; YL 5HY 7.265

Dot e O 0,5k PRV E 3 o R AT R BRSO ERC L
excess Raneym, BEHOKEB-Ivb@ndH)ed. The resulting reaction m xture was stirred
overni ght. More Raney l\g@lﬁi\kﬂs added and the reaction m xture was heated

to 80C for 3h. The m iltered and the solids were washed with
hot et hanol/et hyl acetate several tinmes. 20 The organics were concentrated

and the;p 'i% ?ﬁﬂlr‘ gshdue was purified by silica gel chromatography
(i sopropano nme ene chl ori de) The product was di ssolved in, et her and

treated with et her eal 44R-Nsth ﬂﬁ%ﬁlc}nqﬂ'e‘}’lfm’ﬂﬁilt'ﬁé’ apamoy et e ipi e 1-

col I ected byafidklighdiaBenzinestdresul ting
4-[ (5-chl oro- pyrlmd|n4ylamno) nmet hyl ] -

HN O—j
e Wa o
N NH

The title compound was prepared in a similar manner to EXAMPLE
15 51, except replacing dimethylamine with methylamine in Step 1. M.S.(M+1): 369.

EXAMPLE 53:
4- [(3-Chloro-pyrazm-Z—ylammo)—methyI}~p1pend1ne- -carboxylic acid
4-fluoro-benzyl ester ~

. |
O/IL 1

To 2,3-dichloropyrazine (0.160gm, 0.00107mol) was added 4-
fluorobenzyl 4-(aminomethyl)piperidine-1-carboxylate INTERMEDIATE 2C)
(0.86gm, 0.00322mol) and the resuiting mixture heated under nitrogen at 1 10°C for

o 30min. The reaction was cooled, diluted with ethyl acetate (50mL}), and washed with
25 . 10% aqueous sodiuny/citric acid pH=5.2 (3X 30mL), and 10% aqueous sodium
bicarbonate (30mL). The ethyl acetate extract was dried over sodium sulfate, filtered

20
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pi peri di ne-|-carboxylic acid benzyl ester hydrochloride salt was collected
by filtration 25 as a colorless solid. -75 23 August 20Q§A\()QUQ22(0@,§8409 5
PCT/ US02/ 05226 ' H NMR" (400M—Iz CD30D): 5 8.67 (s, 1h, pyrimdine), 8.45
(s, I'h, WOSP8HYi ne), 7.32 (m 5h, Ar), 5.10 (s, 2h, mﬁFTﬂlﬁﬂz@S% J =
13.0Hz 2h, CHH), 358 (d, J = 7.2 Hz, 2h, CHH), 283(m 2h, CHH), 197
(m 1 h, CH) 1.74 (d, J = 12.0 Hz, 2h, CHH). MS (M1l): 361. 3 EXAMPLE 50:
4-[ (2- Hydr oxynet hyl - pyri di n-4-yla i no)-nethyl]-piperidine-I- carboxylic
acid benzyl ester _ 10 Step 1: Benzyl 4-(am nonethyl)piperidine-1 -
- car boxyl at JAE i 0 fgm%,) ehyde
(37.3m., 36@?7% Pad%@o uenrélﬂ)ébmdﬁgr)ra{e\%ggnggat edéz;glﬁ re fﬂ‘%ﬂgﬂ% g‘%égn stark
- 15 condi ti olﬁé"’ef‘b[(32q1iﬂ°nl’ﬁ’é’fﬁzéh tilasRing)- %FQTY@“W@%H@%IH@IQQWFI@@W%Wﬁat ure
and 500m L peiAhkaeonmet hane added. The solution was cool ed to 5C and '

Lon-dn., "the cool | ng BETIHECOPIRY, BHISG BTN SLUE Brt o B ST M o
1hd IBSMS;OIZVﬂWHzMET 41 &) llalvaaﬁ‘mﬁzaﬂrmd IHeJdSEBH?],IG 19t (i, 1280 WISWQQ]}Lam '(I:'SHE
and oxcract O PRAI Aot i BRETRRRGEY [ L ERRRBAT P
with 50% NaQi? Gmd@Hxt r act ed vm t h ethyl acetate. The organi ¢ | ayer was
washed with water and]\}? | ?d over anhydrous sodiumsulfate, and the

sol vent evaporated to giVve benzy 4- (am nonet hyl ) pi peri di ne- 1- car boxyl at e
conpound. )

10. EXAMPLE 54: .
4-Hydroxy-4-(pyridin-4-ylaminomethyl)-piperidine-1-carboxylic acid
benzyl ester * TFA salt '
Step 1:
4-Aminomethyl-1-benzyl-piperidin-4-ol

15 N\Q

- A mixture of 1-benzyl-4- hydroxy—p1per1dmc-4—carbomtnle (5.00g,
19. 78mm01) and BH; THF (59.35mmol, 59.35ml., 1M in THF) was heated at 80°C

for 1h. Cooled to 0°C and quenched with conc, HCl (20mL), the reaction solution

was then stirred at rt in 1h. The reaction solution was basified with 10N NaOH to
20  pHS8, and extracted with ethyl acetate (3 x 100mL). The combined extracts were
~ washed with water (50mL), brine (30mL), dried over Na;SO,, filtered and
concentrated in vacuo to give 4-aminomethyl-1-benzyl-piperidin-4-ol.
M.S.(M+1):221.31 :
Step 2: _ , ,
25 , 4wBOC;aminomethyl-l‘benzyl-piPEﬁdin—4—ol

QAOW’@’

To a cooled (0°C), stirred solution of 4-aminomethyl-1-benzyl- |
piperidin-4-ol (4.00g, 18.16mmol) in dry CH,Cl, (40mL), under N, was slowly added
. BOC,0 (4.36g, 19.97mmol) dissolved in dry CH;Cl, (Sml). The ice bath was

..80-



25 'Step 2:

4-[ (1- Benzyl oxycar bonyl - pi peri di n- 4-yl net hyl ) - am no] - pyrjggly_\ngﬂgzms
carboxylic acid -76 23 August 2005 WO 02/068409 PCT/ US02/05226 To a

sol ut i orWB028684¢h| or opi col i nic acid (0.8gm 0.0051nol) i RCHUB0522%ni ) was
added benzyl 4-( am nonet hyl ) pi peridine-I|-carboxylate (2.5gm 0.010nol)
and the m xture warned to 140C for 18h. The reaction was cool ed and
diluted with 10 % sodi um bi carbonate (10O1) and washed with ether (2x
25nmL). 5 The aqueous extract was washed with dichloronethane (3x 50ni), and

the 01 chl oL SIKLRARE AEXLLAGS SbEH APl SO SHLIAYE. AOcSRRGELS A o0 t0

di chl or onet heme/ bt hesidie/ wasquingied hE nsrlipwgcleahr@naltmgvamm, 1t-ol(§ﬂ10% NH,OHin

“4-[(1-b i BeY i boxy|
! ST MR e g g B < 01
(m 5H): 7.01(brs, 1H MB.GB@:32041: 4.02 (brd, 2H); 2.80 (brs, 2H): 1 8-1.6
"(m 3H);5 1s@pB:1 (m 2H). MS(M+1)’: 370. Step 3: 15

4- [ (2- Hydr oxyiet hyl - pé %@b Wyl&%én%ﬂ-qxgﬂ] - pi peridine-1- carboxylic

acid benzyl ester To _

4-[ (1- benzyl oxycar bonyl - pi peri d| n-4-yl met hyl ) - am no] - pyri di ne-2-car boxylic
acid (0.59grn, 0.0016nol) in THE ( und%Li-m'trogen 20 was added a
solution of 1.OM borane-tetrahydrof 5,@_) and the mxture allowed to
stir at roomtenperature for 1h. The r@hstiton was cool ed to 0C, quenched
with IN HA (10Om), concentrated and diluted with 10% aqueous sodi um

bi carbonate.  Extract h%ﬁ%k%fdi_gbﬂ@ér%m (t?c)ﬁogloﬂhn flacqnesos,r ati on of

t he organic_| ayer gave of crude nmte chromat o raghy
usi ng 25 di ERPEM H&H@m@? maf%aﬂﬁaﬁﬁpéﬁl%wgb@f@ Vs ghak
crystal {0 zatihden 6016@ H, a€th€iphite £6f 101 Fitaéd and concentrated, the reaction gave 4-

1 oL ki 43 DA g et e
Step 4:
: 4-BOC—aminomethyl—l-CBZ-piperidin—-fL-ol

Oyﬁ HO
¢ O O

"15.  Toacooled (0°C), stirred solution of 4-BOC-aminomethyl-piperidin-4-
ol (0.35g, 1.52mmol} in dried CH,Cl; (SmL), under N, was slowly added CBZ-Cl
(0.24mL, 1.67mmol), followed by triethylamine (0.42mL, 3.04mmol). The ice bath
was removed and the reaction solution was stirred to 1t in 1h, then concentrated in
vacuo. The residue was purified by silica gel chromatography (10 CHxCl: 120
~ 20 IPA:89 - 10 hexane)) to give 4-BOC-aminomethyl-1-CBZ-piperidin-4-ol.

M.S.(M+1):365.39
Step 5:
- 4-aminomethyl-1-CBZ-piperidin-4-ol
O
@/\OJL I\O‘/\
7 on NH.

- 81 -



carboxylic acid benzyl ester. 'H NMR (400MHz CDCL3) S: 8.13 (d, 1H, J=6.8Hz
); 7571(m 5H); 6.35 (m 2H); 5.12(s, 2H); 4.61 (s, zgl;j)-ggué (brm

2.78(m 30 2H) 1.S-1.6 (m 3H); 1.3-1
I\/l S. (N»l)%"d@?é‘g'%w"?? WO 02/ 068409 23 August 2005  PCT/ US02¥ %SE MPLE

51: 4-[(2- D nmet hyl'anunonet hyl - pyri di n- 4-yl am no) - net hyl ] - pi peri di ne-
carboxylic acid benzyl ester 5 Step 1: 4-[(2- D nethyl carbanoyl

pyri di n-4-yl am no) - met hyl ] - pi peri di ne-1- carboxylic acid benzyl ester To a
m xture of - 4-[(1-benzyl oxycarbonyl - pi peridi n-4-yl met hyl) 10

ani no] - pyr i di ne- - 2 car bexliired o SPANDIEaRhonge- 2

0000135101 ) by benzot 1 ydrat e °(31§3§ %nglgg&ﬂ15'4°j oM

di met hyl ami & Flfng‘]m!(ébﬂ @@m@msqu@ Mqomcqtman

I0 0 t0?:2 IerI3) ( I3 Gl The lﬁ&shltid@&eao&dd g6lution Was stirred at rt for ZOIImn then concentrated '
-ethy chl ori

0. 0002nol ) aftd’ “F‘FPe% 5 gla%)%\ﬁ%(gvﬁ “&IPYT a&qtatp(ggl{)ﬁ) éﬁ%ﬁdd’g’léh g’g-raq? days.
The -15 misxt UNaHGRs (2ineh) hatkr 2l watiee (101 Jdriechovee N80}, €thevdddnd

et hyl . acet at %ﬂfﬂr& ey s@ﬁ‘ﬁt 10%
aqueous sodlczom& | car S }%4?#1% 1%§ Ei%ié%"%iﬁ%ﬁ é‘%ﬁ@@%?ﬁ?am sul fate
and filteredtemrbe f||trate was concentrated I n vacuo and the residue
chromat ogr aphed (rever £gryaRAS eI~ 1@@&%@&%&91)1;@&%& L- cﬁboxyhc acid

trifluoroacetic acid.in er)

4-1(2- dlrretﬁiﬂﬂéﬂreé l§i§5’id|n4ylamno) 20 -

nmet hyl ] - pi peri di ne- I-carboxyllc aci d %enzyl ester as its trifluoroacetate
salt. MS. (Ml): 397. Step 2;

4-[(2-di net hyl am nonet hyl - pyri (yIJLa -met hyl'] - pi peri di ne-1 -
carboxylic acid benzyl ester @

10

A solution of 4-aminomethyl-1-CBZ-piperidin-4-ol (0.10g,
0.38mmol), 4-bromo-pyridine (0.06g, 0.38mmol) in IPA (2mL) was heated at 100°C
~ in a sealed reaction tube for 7h. Cooled to 1t, the reaction mixture was diluted with
| ethy} acetate (100mL), washed with sat. aq. NaHCO; (20mL), water (20mL), brine
15 (10mL), dried over N 2,80y, filtered and concentrated. The residue was purified by
reverse phase chromatography to give 4-hydroxy-4-(pyridin-4-ylaminomethyl)- |
piperidine-1-carboxylic acid benzyl ester as a TFA salt. M.S.(M+1):342.35

|
EXAMPLE 55:
20 4-{(3-Bromo-pynd1n—4—ylanuno)-methyl]-pzpendmc—1-carboxyhc ac1d

- benzyl ester
e,
W\
G»:e_c o
— N
%

A mixture of benzyl-4—(am1nomethyl)p1pendme 1-carboxylate

(EXAMPLE 13, Step 1, 0.20g, 0.81mmol), 3,4-dibromo-pyridine (Chem. Abstracts,

25  58:5627) (0.19g, 0.81mmol) in IPA (0.5mL) was heated at 100°C in a sealed reaction
tube for 7h, then concentrated in vacuo. The residue was purified by silica gel
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25 To 4-[(2 D nethyl carbanmoyl - pyridi n-4-yl am no) - met hyl ] - pi peri di ne-
1-carboxylic acid benzyl ester (28ng, O OSmmpl) was addegaaygaliidogn of | AM
-78 23 August 2005 WD 021068409 PCT/ US02/ 05226 borane-t et rahydrof uran
(2mL) . TWE 02868402 on was stirred at roomtenperature for PEKUSO2[$a26 eacti on
was quenched with IN HC (2m) and concentrated in vacua to an oil.

Rever se phase chronmat ography (C 18 using acetonitrile/0.1 %trifluoroacetic
acid in water) gave upon concentration in vacuo EXAMPLE 51. 'H NVR (400MHz
CD3CD) S: 8.10 (m 1H); 7.4-7.2 (m 5H); 7.2 6.8 (m 2H); 5.12(s, 214)

411 gll(i (ﬁ]H) iogga]fc?&&%@y( @Zﬁ@%@%n}%@]}%ﬁi@ég)omo@yu]dm—ttjyl:gmngw 30

4- [ ( 2- Met hy lmethylppipefiginegycairblonylid agid enzyd pstere V. - Det05@7ne- |- car boxyl ic
‘acid benzyl ester The title conpound was prepared in a simlar nmanner to
EXAMPLE 15 51, except replacing dinethylamne with nmethylamne in Step 1.
M S. (M1): . FEOAMBIEA6E 53: 4- |

[ (3- Chl oko- pyr azi n- 2-wl mpmo il d-yIRme) kR 3@?15#?@%]34&&50 icdcid

4-fl uoro-benzyl ester To 2, 3-di chl oropyra2| ne 160gm 0. 00107nol) was
added 4- f1 fsheh&ssyfF %Siﬂém nonet hyl ) pi peri di ne-1 -carboxyl ate

(I NTERVEDI ATE 2C) (0.86gm 0.00322np1) and the resulting mxture heat ed
under nitrogen at 110C for 30mi . The reaction ooled, diluted with

et hyl acetate (501.), and vvashed vvlth 25 . 10% aguepus sodi umcitric acid

pH=5.2 (3X 30nmL.), and 10% aq i um_ bi ce)r bonate (30nL). The et hyl
acetate extract was dried ov di ul filtered -79 WD .02/ 068409

A mixture of benzyl-4-(aminomethyl)piperidine-1-carboxylate
(EXAMPLE 13, Step 1, 0.20g, 0.81mmol), 3-fluoro-4-iodo-pyridine (Tetrahedron,
10 49:49-64(1993) (0.18¢g, 0.81mmol) in IPA (0.1ml) was heated at 100°C in a sealed
reaction tube for 100, then concentrated in vacuo. The residue was purified by
' reversed phase chromatography to give 4-[(3-fluoro-pyridin-4-ylamino)-methyl]-
piperidine-1-carboxylic acid benzyl ester as a TFA salt. M.S.(M+1):344.36

15 EXAMPLE 57: |
4-[(2-Chloro-6-methyl-pyrimidin-4-ylamino)-methyl]-piperidine-1-
carboxylic acid benzyl ester

NT N
S |
/j\)\ﬁ/\C‘\,\H/o\/@

DR To a stirred solution of 2,4-dichloro-6-methyl-pyrimidine (3.61g,
20  22.15mmol), triethylamine (7.02mL, 50.34mmol) in DMF (15mL) was slowly added -
: benzyl-4-(aminomethyl)piperidine-1—carboxyiate (EXAMPLE 13, Step 1, 5.00g,
- 20.13mmol). The resulting reaction solution was stirred at rt for 2h, then diluted with
ethyl acetate (400mL), washed with water (3 x 30mL), brine (30mL), dried over
| Na,SOy, filtered and concentrated. The residue was purified by silica gel
25 chromatography (20 — 80% ethyl acetate in hexane) to give 4-{(2-chloro-6-methyl-
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23 August 2005 PCT/ US02/ 05226 t hrough a pad of silica and concentrated to
an oil. Crystallization from ether/hexane gave 23 August 2005

4-1(3-ch p zi n-2-yl am no) -. net hyl ] - pi peri di ne-1-car i cid
41 wor oV Y IH NV (400M% DVBO d6) & 7. 99 (Wﬂﬁ’ﬁ%p? He )

7.52(d, 1H, 5 J=2.7 Hz); 7.4.1 (d, 1H, J=5.7 Hz);7.39( d, 1H, J=5.7 Hz);
7.19 (m 211); 7.16 (m 1H); 5.03 (s, 2H); 3.97 (m 2H); 3.25 (m 2H); 2.75
(m 2H; 1.9 (m IH; 1.7 (m 2H); 1.1- 0.9 (m 2H. MS. (Ml): 379. 10
EXAMPLE 54: 4- Hydroxy-4-(pyridin-4-ylam nonethyl)-pi peridine-I-carboxylic
aci d benzylpyeiniidin-4-ylhindnsahéth 31 Pipetiding-1-arbooiRtadid benzyl ester.

| -benzyl - pi_yr'ﬁl@g}jﬁl 15 A m xture of 1-benzyl -4-hdroxy- pi peridine-4- .
carbonitril (§5 , 3f9 78mmol ) and BH3. THF (59.35mol,  59.35nL, IMin
THF) was heated at 80C for' |Ih. Cooled to OC and quenched wi th conc. HC
(20m), .the ¥ plution was then stirred at rt in Ih. The reaction
sol ution vvas]f%gglhf’]?gggil\ﬁth | ON NaCH to 20 pH8, and extracted with ethyl -
acetate P3 x 100ni). ThE6Metbyheaireidin-4olaninerpethybspiperiding-h-cagoayliq 50n.) ,
brine (30m)acididned «aieer Na2SO4, filtered and concentrated in vacuo to
give 4-amn tt‘ﬂyl -1 -benzyl -piperidin-4-ol. MS. (M1):221.31 Step 2; 25
4-BOC-aniin yl--1-benzyl -piperidin-4-ol NO OH H40 , To a cooled (00,

stirred solution of 4-4-geNMeahwtfpdmidindeyiylinoPheski]Bipeddind (4. 00g,
©18.16mmol ) in dry CH2C12 (40nl), under N2 was sl gvﬁ;ﬁ%dded BOC20 (4. 3649,
19. 97mvol ) dissolved in dry CH2Cl12 (5B%). The ice bath was

Py
QN

10 - A mixture of 4—[(2-chloro-6?methyl-pyrimidin—él—ylamino)-methyl]-
piperidine-1-carboxylic acid benzyl ester (EXAMPLE 57, 0.50g, 1.33mmbi), Pd/C -
(10%, 0.05g) in absolute ethanol (15mL) was vigorously stirred ﬁnder latm H; for 6h.

 Filtered and concentrated, the reaction gave 4-[(6-methyl-pyrimidin-4-ylamino)-
methyl]-piperidine. M.S.(M+1):207.30 - | o

15 Step 2: '

4-[(6-Methyl-pyrimidin-4-ylamino)-methyl]-piperidine-1-carboxylic

acid benzyl ester
=
g
NN

To a stirred solution of 4-{(6-methyl-pyrimidin-4-ylamino)-methyl]-
20  piperidine (0.15g, 0.73mmol), in DMF (1mL}) was added carbonic acid benzyl ester
2,5-dioxo-pyrrolidin-1-yl ester (0.18g, 0.73mmol). The resuliing reaction solution
was stirred at rt for 0.5h, then concentrated in vacuo. The residue was purified by
silica gel chromatography (90:10:1 DCM MeOH NH4O0H) to give 4-[(6;niethy1-
pyrimidin_—4-ylanﬁno)-methyl]-piperidine—l-carboxylic acid benzyl ester. '
25  M.S.(M+1):341.37 | | |

- EXAMPLE 59:
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-80 23 August 2005 WO 02/068409 PCT/ US02/ 05226 renoved and the reaction
solution allowed to warmto rt over 1lh, then concentrat ed3igmigusivapgo. The
resi due %sﬂé}) r| fied. by silica gel chr omat ography, 1 - 10 10% NHACH i n
McOH) 199 3%4¥Pa 2) to give 4-BOC ani nornet hyl - 1- benzJETEPRES n- 4- ol .
MS. (M1):321.41 5 Step 3: 4-BOC- am nonet hyl - pi peridin-4-ol H A m xture of
4- BOC- ar ni nonet hyl - 1- benzyl - pi peri di n-4-ol (0.50g, 1.56mmol ), Pd(COH)2
(20% on carbon, 0.05g) in absolute ethanol (15m) was shaken 10 under 60psi

H2 at nosphere for 3h. , Filtered and concentrated, the reaction gave 4-
BOC- am nonet hyl - p' per di Nchidb-s-Mt 1(;%%)1.:1%3 P 1 dine-1-
OG. am nonet hyl| - Ctl[i()l peridin-4 t-ﬁ% O% O O)%%eT ];p:%éxolmgd (00,

stirred sol G%fbﬁwlﬁ’fac‘dﬂf Bl S nonet hyl - p| peridin-4- ol (0.35g, 1.52mmol) in
‘dried CH2A 2 (5nL), under N2 was slowly added CBzZ-Cl1 (0.24nL, 1.67mmmol),
foll owed by triethylam ne (0 A2, 3. 04mol ). Th % bath was renoved and-
~the reaction solution was stl “ﬁj tort in 1h, concentrated in vacuo.
The residue was purified by gpliga gel chron:}i/) aphy (10 CH2A 2: 1-20 20

IPA:189- 10 hexane)) to giv | -1 - CBZ- pi peridin-4-ol.
1 i peridin-4-ol 23 August 2005
VO 02/ 068409 PCT/ US02/ 05226 To a stirred sol utt on of -

4- BOC- am nornet hyl - 1- CBZ- pi peri di n-4-01l
To a stirred solution of 2,4- dlCthIO- -methyl—pynrmdme (3.61g,

5 22.15mmol), triethylamine (7.02mL, 50.34mmol) in DMF (15mL) was : slowly added
benzyl-4-(aminomethyl)piperidine-1-carboxylate (EXAMPLE 13, Step 1, 5.00g,
20.13mmol). The resulting reaction solution was stirred at rt for 2h, then diluted with
ethyl acetate (400mL), washed with water (3 x 30mL), brine (30mL), dried over
NazSOy, filiered and concentrated, The residue was purified by silica gel

10  chromatography (20 - 80% ethyl acetate in hexane) to give 4-[{(2-Chloro-5-methyl-
~ pyrimidin-4-ylamino)-methyl}-piperidine-1-carboxylic acid benzyl ester.
- M.S.(M+1):375.36

EXAMPLE 60:
15 4-[(5-Methyl-pyrimidin- 4—ylam1n0)-mcthy1]-p1pendme—1~carboxyllc
_acid benzyl ester
Step 1: ,
4-[(5-Methyl-pyrimidin-4-ylamino)-methyl]-piperidine
HN‘?/—\\ N
HNQ—/ N="
- 20 A mixture of 4-[(2-chloro-5-methyl-pyrimidin-4-ylamino)-methyl]-

‘piperidine-1-carboxylic acid benzyl ester (EXAMPLE 59, 2.00g, 5.34mmol), Pd/C _
* (10%, 0.20g) in absolute ethanol (15mL) was vigorously stirred under 1atm H.
Filtered and concentrated, the reaction gave 4-{(5-methyl-pyrimidin-4-ylamino)-
“methyl]-piperidine. M.S.(M+1):207.29
25  Step 2:
B 4-[(5- Methyl—pymmdm-4—ylammo)-methyl]-pxpendme~1 -carboxylic
* acid benzyl ester
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-(0.509, 1.37mmol ) in dried CH2C12 (3nL) was sldvay added trifluoroacetic

acid (3nL). The resulting reaction solution was stirred2afugtstfaoos20a in.
t hen conﬁgnh in vacua. The residue was di ssolved i tate
(100nL) , [?%cfggmth sat. aq. 5 NaHOO3 (20nL), water (2or}‘§%§%’r&’|“$\2(ei§(|0rrL)
dried over Na2804 filtered and concentrated to give

4-am nonet hyl - 1- CBZ- pi peridin-4-ol. MS. (Ml):265.32 Step 6:

4- Hydr oxy- 4- (pyri di n-4-yl am nonet hyl ) - pi peri di ne-|-carboxylic acid benzyl
ester * TFA salt A solution of 4-am nonethyl-I|-CBZ-piperidin-4-ol (0.|0Qg,
0.38mmol ), 4-brono-pyridine (0.06g, 0.88mmwl).in |IPA (2nL) was heated at
100C in a sealed reaction tub 4 .N:ZEIed tort, the reaction m xture
was diluted with "ethyl acetat oom) , shﬁd ith sat. ag. NaHCG3
(20m), water (201L), brine (1tnl), dri S, filtered and
concentrated. The residue was purified by revelggNphase chromatography to
give 4-hydroxy-4-(pyridin-4- ylaninonethyl) pi peri di ne- I-carboxylic

R 1 AR oS b v

ester A ni xPipesidute B0gy0. 91111(1391?1 mdadhBimipi Vwraddedlearbemaa@dbyhaﬂ estex EXAMPLE
58. 5?23')0 (o 2(1’593{39""’3’@1‘2@1 csibpfo e D)) Tl i Rochiin SofibE, 72
reaction’ td‘E?éS#‘HF att é@‘i@é’ﬁ?@é‘tﬁ it yaguge ubhe repidue was prrdiedday purified
%C:/: : :3 Xahg@ihcagal @ﬁorﬁ?ﬁ%gﬁa j 1@!\@(% %1 Bfé’dﬁﬁ%/ %@’iﬁtﬂ@@%ﬂgr aphy
et hyl ] - pi pgaﬂeﬁ%fg?éhﬁpga%@% B PRI yrpeé’éfr@r -C@rﬁs@cxlwmﬂd bpgybesteexaVPLE
56: 5 4-[(3-Fl uoro- pyﬂHdﬂW(@OMﬂﬂIm@)}m@)t&laBbmlmePymm(s- tiarmexylisc aci: d
benzyl estey,TER 851413 (s, 2n, ArCH,0), 4.62 (s, Th, NH), 4.22 (br s, 2h, NCH,CHy), 3.43

10 (s, 2h, NHCH,CH), 2.79 (br s, 2h, NCH,CH)), 2.02 (s, 3h, CH3), 1.86 (m, 1h, CH),

1.76 (d, J = 11.7 Hz, 2k, CHCH.CHp), 1.21 (q, J = 9.7 Hz, 2h, CHCH,CH.); |
M.S.(M+1):341.39

. EXAMPLES 61-63 were prepared as described above in EXAMPLE
15 60, but replacing the carbonic acid benzyl ester 2,5-dioxo-pyrrolidin-1-yl ester with
the appropriately substituted analog;

EXAMPLE 61: -
4-[(5—Methyl-pyrirnidin—4-ylamino)—1nethyl]_-piperidine-1-carboxylic
20  acid-4-methyl-benzyl ester |

O
OO
| N N

‘HNM:R(4OOMHZ CDCls) 8 8.49 (s, 1h, Pyr), 7.97 (s, 1h, Pyr), 7.25 -
(d,J=8.5Hz, 2h, Ar), 7.16 (d, J = 7.9 Hz, 2h, Ar), 5.08 (s, 21, AtCH;0), 4.62 (s, 1,
NH), 4.20 (br s, 2h, NCH,CHy), 3.43 (s, 2h, NHCH,CH), 2.77 (¢, J = 11.0 Hz, 2h,
25 NCH,CHy), 2.35 (s, 3h, PyrCHz), 2.02 (s, 3h, AtCH3), 1.84 (m, 1h, CH), 1.74 (d, J =
9.7 Hz, 2h, CHCH,CEL), 1.20 (g, / = 10.6 Hz, 2h, CHCH,CH,)
M.S.(M+1):355.39
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A m xture of benzyl -4-(arni nonet hyl) pi peridine-|-carboxylate (EXAVPLE 13,
Step 1, 0.20g, 0.81lmmol), 3-fluoro-4-iodo-pyridine (Tetrabedgas, 2008
49: 49- 64 1993% 0.18g, 0.81mml) in IPA (0.1nl) was heated at 100C in a
seal ed YELOPYM tube for 100h, then concentrated in vacEETUH¥si due was
purified by reversed phase chromatography to give - '
4-[ (3-fluoro-pyridin.-4-ylam no)-nethyl]- piperidine-1-carboxylic acid
benzyl ester as a TFA salt. M S. (M+l): 344. 36 15 EXAVPLE 57:
4--[(2-Chl oro-6-nmnethyl-pyrimdin-4-yl am no)-nethyl]-piperidine-|
carboxylic acid benzyl ester N H To a stirred solution of
2,4-dichloro-6-rnethyl -pyrimdine (3.61g, 20 22. 15mmol ), triethylam ne
(7.02n, S50EXAMBIDE 6%t DVF (15mL) was sl owly added ' :
‘benzyl - 4- (ami nonet hy! kA(RIck G SALD AR S BMBbEH. GhgRylle 5 000,
20. 13mml ). The resulting reaction solution was stirred at rt fof 2h, .then
di luted wtA< é%ﬂﬁ@”éﬁ@% 8% 400nL), washed with water (3 x 30nL), brine
"(301.), dried over Na2SO4, filtered an concentrated. The residue was
purified by silica gel 25 chromatograp 20 - 80% et hyl acetate-in hexane)
tOEE4

to give 4-[(2-chl oro-6-.net hylgm Q9 23 August 2005

PCT/ US02/ 05226 pyri m di n-4-yl -meth Pf;%)'r\ﬁii ne-| -carboxylic acid

benzyl ester. MS. (Ml):375. 36 EXAVPLE 58: 5 'N

4-[(6- MY hyl - pyrim di n-4-yl am no) - net hyl | - pi per i dtne- 1 -carboxylic acid

benzyl ester Step 1: 4-[(6-Methyl-pyrimdin-4-ylam no)-nethyl ]j-mgi?i)eri di ne
A

10 A mixture of 4-[(ZEHNMRCMGJN@TZWDC@ﬁi&ﬁﬁiﬁsnlml’vt)ai’rﬂﬁd%-lhe?
pi per | di ne- §63Da YA Cs. 86 (1 2R, 5354 85 (§ XAV 0 oor &, BB CI™!)
3.43 (s, 2h, NHCH,CH), 2.79 (br s, 2h, NCH,CH,), 2.02 (s, 3h, CHs), 1.85 (m, 1h,
CH), 1.76 (d, J = 12.6 Hz, 2h, CHCH,CH,), 1.20 (g, = 10.0 Hz, 2h, CHCH,CH,);
10 . MLS.QM+1):375.35 ‘

' EXAMPLE 63:
- 4-[(5-Methyl-pyrimidin-4-ylamino)-methyl]-piperidine-1-carboxylic
‘acid-4-fluoro-benzyl ester

15 e

'H NMR (400MHz, CD;0D) & 8.56 (s, 1h, Pyr), 7.96 (s, 1h, Pyr), 7.38
' (dd, J=5.6 & 5.4 Hz, 2h, Ar), 7.08 (t, J = 8.7 Hz, 2h, Ar), 5.08 (s, 2h, AcCH,0), 4.14
(d, J = 13.3 Hz, 2h, NCH,CHy), 6.94 (d, J = 6.9 Hz, 2h, NHCH,CH), 2.81 (br s, 2h,
 NCH;CH,), 2.15 (s, 3h, CH), 1.95 (m, 1h, CH), 1.74 (d, J = 11.4 Hz, 2h,
20 CHCH,CH,), 1.17 (q, J = 9.2 Hz, 2h, CHCH,CH,): |
- M.S.(M+1):359.36

EXAMPLE 64:
. 4-[(2-Amino-6-methyl-pyrimidin-4-ylamino)-methyl]-piperidine-1-

25 cafboxylic acid benzyl ester
- Stepl:
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'_

‘(10% 0.05g) in absolute ethanol (15m.) was vigorously stirred under |atm

H2 for 6h. Filtered and concentrated, the reaction gave23August2005
4-1(6-ne m di n-4-yl am no) - nethyl ] -piperidine. Q7.30 15
Step 2: Jf’ﬁzé‘}{b%%%hyl pyri m di n-4-yl am no) - net hyl ] - pi perl ﬂ%{’ éﬁboxyl iC
acid benzyl ester NON To a stirred solution of

4-1(6-nmet hyl -pyrimdin-4-ylarnino)-nethyl]- 20 piperidine (0.15g,
0.73mmol ), in DVF (1n) was added carbonic acid benzyl ester :

2, 5-di oxo-pyrrolidin-1-yl ester (0.18g, 0.73mmol). The resulting reaction

solution was stlrredza 2% 4-DIm&hSR-bdrR SRAERNCE
s dus was. f| ol (e, o 1%1 gf@- ! %In'atlggr agfﬁgfﬂl(l-ggnhﬂdd{-ﬂ %'mnog_<
NHAOH) to glly [ rwgli/er&,—f:ar oxXylic c1d benzy ester

pyrim di n-4-yl am no) - met hyl ) - gi peri di ne-|-carboxylic acid benzyl ester. 25°
M S. (M+1): 341. 37 EXAVPLE 59: -84023 August 2005 WO 02/ 068409

PCT/ LUSO2/ 05226 4-[ (2- Chl or o- 5- pethyl - pyrim :

di n-4-yl am no) - met hyl ] - pi peri di & | .oy, carboxylic acid benzyl ester To a
stirred solution of 2,4-dichloro- 5- et hyl - pyrim di ne (3.61g, 5 22.15mmol),
triethylamne (7.02n, 50.34mol )N DMF (15m) was slowy added

benzyl - 4- (am nonet hyl ) pi peri di ne; I/L\gar boxyl ate (EXAMPLE 13, Step 1, 5. 00y,
20.13mmol ). The resulting reacti olution was stirred at rt for 2h, then
diluted with ethyl acetate (40 Nv’v&@d Wit h? gt er (3 x 30mL), brine
(30nL), dried over Na2SO4, flltered an ed. The residue was ‘
purified by silica gel 10 chromat ography (2@ - 80% ethyl acetate in hexane)
to give 4-[(2-Chloro-5-nethyl-

R/ly rSI Enl\/l?-ll?: 3735” gg‘ E%Nﬁiimé%i] soRlRR 4l 'f'fclldo?o% %&Hyl-p 3G A eﬂmﬁno ester. | '
7 methyl]-piperidine-I-carboxylic acid benzyl ester (EXAMPLE 57, 0.5g, 1.33mmol)
in 2,4-dimethoxybenzylamine (1.00mL, 6.67mmol) was heated at 100°C for 6h, then
cooled to rt and purified by silica gel chromatography [1 - 10 (10% NH4OH in
- MeOH) /99 - 90 CH,Clp)] to give 4-{[2-(2 A-dimethoxy-benzylamino)-6-methyl-
- pyrimidin-4-ylamino]-methyl } plpendme-l -carboxylic acid benzyl ester.
10 . M.S.{M+1):506.46

Step 2:

4-[(2-Amino-6 -methyl-pynmxdm—4~y1am1no)-methyl}~p1per1dme-1-
.. carboxylic acid benzyl ester .
NH,
N7 N

Hnﬁr“\/g |

o

- 15 To a stirred solution of the 4 {[2—(2 4- d1methoxy—benzylarmno)—6—
‘ methyl-pynnndm-4-ylarmn0]~methyl}-plpendme -1-carboxylic acid benzyl ester from
" Step 1 above (0 Ag, 0.79mmol) in CH,Cl, (5mL) was added trifluoroacetic acid
(1ImL). The resulting reaction solution was stirred at rt for 1h, then concentrated in
vacuo. The residue was purified by silica gel chromatography (1 - 10 (lﬂ%gNH‘;OH
20 in MeOH)/ 99 - 90 CH,Cl,) to give 4-[(2-amino-6-methyl-pyrimidin-4-ylamino)-
* methyl]-piperidine-1-carboxylic acid benzyl ester. M.S.(M+1):356.36
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15 4-[(5- Met hyl - pyri m di n-4-yl am no) - net hyl J- pi peri di ne- 1- car boxylic
....... acid benzyl ester. Step 1: 23 August 2005
4-1 (5- -pyrim di n-4-yl am no) - met hyl ] - pi peri di ne 20 ] of
4-[(2- m@?[“l&’-"g‘?ﬁﬂ%t hyl - pyri m di n- 4-yl am no) - net hyl . ] - Pclluhilistas
pi peri di ne-1-carboxylic acid benzyl ester (EXAMPLE 59, 2.00g, 5.34mmvol), Pd
[ C (10% O 20g) in absolute ethanol (15m.) was vigorously stirred under
latmH2. Filtered and concentrated, the reaction gave : :
4-1(5-nmethyl-pyrimdin-4 ylam no)- nethyll-piperidine. MS.(Mt1l):207.29 25
Step 2 4- (Ex NSIVE 6BYT i | .
rni.din-4-ylamno)-nmethyl]-piperidine-|-carbaoxylic aci.d benzyl ester -85
~ 23 August 2005 WD 02/‘@%@58‘0%8’1‘7“ tshypmgndmsthyinipesiding -ution of -
"4- [ (5- met hylcafhokiié stidbénzyl estérno) - met hyl ] - pi peridine (0.20g, 0.97mmol), in
DVF (3mL) ag_ded carbonic acid benzyl ester 2,5-dioxo-pyrrolidin-1-yl
_ester (O. 2\4,1@%%.97mml). The resulting reaction solution 5 was stirred at
rt for 055h, then condehbiTatchbropyridagion. The resi due was purified by :
silica gel chromatography (1 - 10 (10% NH4AOH in McOH) / 99 - 90 CH2Cl12) to
give 4-[(5-nethyl-pyrimdin-4-ylanino)@uethyl]-piperidine-I-carboxylic

acid benzyl ester. 1H NWVR (400MHz, CDCL 8.50 (s, 1h, Pyr), 7.97 (s, |h,
Pyr), 7.35 (m 5h, Ar), 5.13 (s, 2h, Ar ), 4.62 (s, Ih, NH), 4.22 (br
s, 2h, NCH2CH2), 3.43 10 (s, 2h, NHCH , 2.79 (br s, 2h, NCH2CH2), 2.02

(s, 3h, CH3), 1.86 (m |h, CH), 1.76 (d, J = 11.7 Hz, 2h, CHCH2CH2), 1.21
(g, J = 9.7 Hz, 2h, CHCH2CH2); M S. (Mt1):341.39 EXAMPLES 61-63 were

e G benzyl acter 2. 5 ar aea dohuioh B Sdichiorb s B ol ok ot el y
substituted QQr?gpg@ol) spPOCly (I&YmL) was refluxed for 1.5h, then concentrated in vacuo.
The residue was dissolved in CH»Cl, (400ml.), washed with water (100mL.), dried
10 over Na,SOy, filtered and concentrated to give 3,4,5-trichloropyridazine.
M.S.(M+1):185.00
. Step 2: _
~ 4-[(5,6-Dichloro-pyridazin-4-ylamino)-methyl]-piperidine-1-
carboxylic acid benzyl ester | |

| X
@”O Q,” g
N
. \N

To a stirred solution of 3,4,5—trichloropyridazine (2.22g, 12.08mmol)
and DIPEA (4.21mL, 24.16mmol) in IPA (25mL) was added benzyl-4-
(aminomethyl)piperidine-1-carboxylate (EXAMPLE 13, Step 1, 3.00g, 12.08mmol).
The resulting reaction solution was stirred at rt for Sh, then concentrated in vacuo.

20  The residue was dissolved in CH;Cl; (200mL), washed with water (50mL), dried over
| N 2,80y, filtered and concentrated. The crude product was purified by silica gel '
chromatography (1 - 7 (10% NH,OH in MeOH) / 99 - 93 CH,CL) to give 4-{(5,6- -
7dichl0ro-pyridazin—4-ylanﬁno)—methyl]-piperidine—1—carboxylic acid benzyl ester.

M.S.(M+1):395.28

I5

25 _
" EXAMPLE 66:

-89 .



EXAMPLE 61: 4-[(5-Methyl-pyrimdin-4-ylam no)-nethyl]-piperidine- i

- car boxyl i c aci d- 4- met hyl - benzyl ester 'H NMR (400MHz, Q@@;L@),s@o&549 (s
1h, Pyr) ? %g 1h, Pyr), 7.25 (d, J = 8.5 Hz, 2h A

7.9 He, E’r‘i"”&ﬁ“ 5.08 (s, 2.;, ArCH2O), 4.62 (s, | ”mlﬁﬂ%S f)r s, 2h,
NCHZCHZ) 3. 43 (s, 2h, NHCH2CH), 2.77 (t, J = 11.0 Hz 2h 25 NCH2CH2) ;
2.35 (s, 3h, PyrCH3), 2.02 (s, 3h, ArCH3), 1.84 (m Ih, CH), 1.74 (d, J
9.7 Hz, 2h, CHCH2CH2), 1.20 (g, J = 10.6 Hz, 2h, CHCH2CH2); -

M S. (I\/H) 355.39 -86 23 August 2005 WO 02/ 068404 PCT/ US02/ 05226 EXAVPLE

62: S- Met hyl f| r car I|c

aci d- 4[ f:hl or o- bgnZSIy g@rﬁ% nﬂ(}?ﬂ‘g&?{)‘ Wfbﬁ%ﬂgﬂ% fcgﬁﬁ% hﬁagdg{f %f

Pyr), 7.97 €8erlh, Pyr), 7.34 - 7.26 (m 4h, Ar), 5.08 (s 2h, ArCHZO)

4.62 (s, thCIél:H 4.20 (br s, 2h NCHZCHZ) 3. 43 (s NHCH2CH) , 2. 79
(br s, 2h 2CH2), 2.02 (s, 1.85 (m CH), 1.76 (d, J = 12.6
Hz, 2h, CHeH2CHR), 1. 3d(®yidazin -4'1k§rf@n®|zm thyt]- P(quﬂE@HZ) M'S. (M1): 375. 35
EXAMPLE 63: ‘

4-1 (5- Met hyl - pyri m di n-4-yl am no); | ] - pi peridine-1-carboxylic

aci d-4-fl uoro-benzyl ester 15 'H 4 , OD) 8 8.56 (s, |Ih, Pyr),
796(s lh, Pyr), 7.38 (dd, J =5.6 &5°4 s 2h, Ar), 7.08 (t, J =8.7
Hz, %r) 5.08 (s, 2h, ArCH20, 4.14 (d, = 13.3 Hz, 2h, NCH2CH2),

6. 94 (d J = 6.9 Hz, 2h, NHCH2 , 2.81 (br s, 2h NCH2CH2 2.15 (s, 3h,

CH3), 1.95 ( m | 'h, CHA mixtyw of f-1(3,.6=dighior-pyridazin-4-ylamino)-methyl}-
piperidine-1-carboxylic acid benzyl ester (EXAMPLE 65, 2.00g, 5.06mmol), Pd/ C
(10%, 0.20g) in absolute ethanol (15mL) was vigoroﬁsly stirred under latm Hj
provided by a H; balloon for 7h. Filtered and concentrated, the reaction géve 4-
10 [(Pyndazm-4—y1anun0)—methyl]-plpendme M.S.(M+1):193.25
Step 2:
' 4-[(Pyridazin-4-ylamino)-methyl]-piperidine-1-carboxylic acid benzyl
- ester

0
e O/LN y
©/_\ Q\/NQ

15 To a stirred solution of 4-[(pyridazin-4-ylaminc)-methyl}-piperidine
{0.20g, 1.04mmol), in DMF (3mL) was added carbonic acid benzyl ester 2,5-dioxo-

. pyrrolidin-1-y1 ester (0.26g, 1.04mmol). The resulting reaction solution was stirred at
rt for 0.5h, then concentrated in vacuo. The residue was purified by silica gel
chromatography (1 - 7 (10% NH,OH in MeOH) /99 - 93 CHCl) to give 4-

20 - (pyridé?.in—4—y13mino)—m’ethyl]—pipéridine-1-carboxylic acid bc'nzylr ester.

' "H NMR (400MHz, CDCls) § 8.65 (d, J=6.1 Hz, 1h, Pyr), 8.57 (4, /=
3.1 Hz, 1h, Pyr), 7.36 (m, 5h, Ar), 6.46 (dd, J = 6.1 & 2.9 Hz, 1h, Py1), 5.13 (s, 2h,
ArCH;0), 4.40 (s, 1h, NH), 4.25 (br s, 2h, NCH,CH3), 3.10 (t, J = 6.0 Hz, 2h,
NHCH,CH), 2.78 (br s, 2h, NCH,CH,), 1.81 (m, 1h, CH), 1.77 (4, J = 12.5 Hz, 2h,

25 CHCH,CH,), 1.23 (g, J = 10.3 Hz, 2h, CHCH,CH,);
M.S.(M+1):327.28

EXAMPLE 67:

-9Q -



20 CHCH2CH2), 1.17 (q, J -- 9.2 Hz, 2h, CHOH2GH2): M S.(Mk1): 359. 36

EXAMPLE 64: 23 August 2005

4-1(2- A hyl - pyri m di n-4-yl am no) - met hyl ] - pi peri dine-|- 25

car boxyH’"@ é’gF’{éﬁ%enzyl ester Step 1: -87 WD 02/ 068409 2395\%5@’{‘"%’605

PCT/ US02/ 05226 4- { o

[ 2- (2, 4- D et hoxy- benzyl am no) - 6- met hyl - pyri m di n- 4-yl am no] -

met hyl } - pi peri di ne-|-carboxylic acid benzyl ester H3010 A stirred solution
of 4-[(2-chl oro-6-nethyl - pyrlmdln 4-yl ami no) 5

met hyl ] - pi per i di ne- | - gg h-abfn )Ny ﬁ&n(@sé%’b 15 36id0%.50,
1.33mmol) in 2,4-dinet onybelnzy?ﬁm n(g ”ﬁ)ﬁﬁk 7ol )@\Alfasmheat ed at -
100C for 6hIlupmebenzdssiesd to rt and purl f| ed by si I i ca gel chr omat ogr aphy

'[1- 10 (10% NH4OH in MOH) / 99 - 90,CH2C12)] to glve
4-{[2- (2, 4- di et hoxy- benzyl am no) - 6- nej hyl -
_pyrimdin-4-yl am no] - et hyl } - pi i digie="-gar q_s)xyl ic acid benzyl ester. 10

M S. (M#x.):506.46 Step2: 4[‘4 i no- 6- N m di n- 4-yl am no) - met hy
|]-piperidine-l- ............ car boxylic aci dbeﬁzyl! ester. 15 To a stirred

solution of the 4-{ [ 2- (2, 4- di met hoxy- benzyl am n &"\'6
nmet hyl - pyrirnidi n-4-yl am no] - met hyl }-pi peridine-1-carboxylic acid benzyl

t f St 1 ab %%l
te?i felr uoigg]cetl gpam 3 ?}S%s(@eé%luﬁoﬂgmqp}%&{r&é%“ on égﬁ%lﬂﬁﬁaas stirred at
rt for Ih, (héde duunely GondXAMERLE @6, Stehd) DMK Smlalw#iadded eagbanie si i ca
gel chromat Qgﬂatpﬂl\/oréﬂeenz @stérlﬂ%ﬂwrr?dﬁdidjliy?@téﬁ({}/28291 04@hoffHARE2) tO

give 4-[(2-anino rimdin-
et by ] - pi pEPPR A ORARBOG Ve Shafe 2 Bripy P SBuben congentratel it wious €Thss vio
02/ 068409 residue was purified by silica gel chromatography (1-7 {10% NH,OH in MeOH) / 99-
93 CH,Cly) to give 4-[(pyridazin-4-ylamino)-methyl]-piperidine-1-carboxylic acid-4~
10 fluoro-benzyl ester. M.S.(M+1):345.29

- EXAMPLES 68A and 68B:
EXAMPLE 68A: 4-[(6-Chloro-pyridazin-4-ylamino)-methyl]-
piperidine-1-carboxylic acid benzyl ester '
15

. o O)I\N S )
©/\ O\/N\@/C'

EXAMPLE 68B: 4—[(S’Chloro-pyndazm-4-ylarruno)—methyl]-
piperidine-1-carboxylic acid benzyl ester

@A(L\L/g

20 A mixture of 4-[(5, 6-dichloro-pyridazin-4-ylamino)-methyl]-
- pipendmc-l-carboxyhc acid benzyl ester (EXAMPLE 65, 0.15g, 0.38mmol), washed
~ Raney Nickel (0.15g), NH;OH (1mL) in absolute ethanol (10ml} was vigorously
stirred under 1atm I for 7h. The reaction mixture was filtered and concentrated and
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- . concentrate

23 August 2005 PCT/US02/ 05226 EXAMPLE 65:
4-[ (5, 6-Di chl or o- pyri dazi n- 4-yl ani no) - met hyl ] - pi peri di ne3 Augugta@obexy! i ¢

aci d bengdprss®s Step 1: 5 3,4,5-Trichloropyridazine i Acghisoigsa$o0! ution
of 4, 5-dichl oro-2, 3-di hydro- 3- pyri dazi none (15.00g, 90.92mml) in POC1l3

(100ni L) was refluxed for 1.5h, then concentrated in vacuo. The residue
was dissolved in CH2CI 2 (400m.), washed with water (100nmi.), dried 10 over
Na2SO4, filtered and concentrated to give 3,4,5-trichl oropyridazi ne.

MS. (M1):185.00 Step 2: )

4-[ (5, 6- Di chhoresiduy wadpeiifiedibysiticd gah ohromptdgraghyplil pdr (107 EHLOH i Md6HIyl i c

i d benzyl gast .St on of idazine .
05 920015 (Bmen GBI L TEAGE g & ysipihop et FNBRAE L0 10
benzyl - 4- ( &AbesHEe #5ie Ppazybesten AGSIMuEpHAd 2 hand +Hiabarepyddaziidp 1, 3. 00g,
12. 08mol ) . Jl&ﬁﬁoj—ﬁﬁbﬂﬂj—%ﬁaﬁcﬁﬁ&ﬂic%oﬁﬁwédi@Bcﬂ&@rﬁes@éﬂ Msgag&éfrsm.fzgr oh, then.

i n vacuo. 20 The residue was dissolved in 2 (200m),
washed w'th water (50nmL), dried over Na2SO4, filtered and concentrat ed.
The crude pEXKAMPLES9purified by silica gel chromatography (1- 7 (10%

NHACH in -McGa) 199 - 93 2 ive 4-[(5,6: . e e
di chl or o- pyri dazi n- 4- ﬁ'&%@gj") ‘rf%ﬁH%P]p-yﬁflﬁé'fﬂl’%P(Ir?ggn?)f@‘ét%%’)?ﬁeflgmgéﬁ"d benzyl
ester. M ScatexyliGesd benzybefXAMPLE 66: -89 23 August 2005 WO 02/ 068409
Step 1: : ,
10 2,4-Dichloro-5-fluoro-pyrimidine

Fjl//\lN
o \N/[\Cl

A solution of 5-fluoro-uracil (5.00g, 38.44mmol) and N,N-
dimethylaniline (SmL}) in POCl3 (20mL) was refluxed for 1h. The solution was then
- concentrated ir vacuo. The resulting residue was quenched with water (20mL) at 0°C,
15.  and extracted with ether (3 x 150mL). The combined ether layers were washed with
- water (2 x 50mL), sat. ag. NaHCO;, water (S0mL), dried over Na,SOy, filtered and
concentrated to give 2,4-dichioro-5-fluoro-pyrimidine compound.
Step 2:

4-[(2-Chloro-5-fluoro-pyrimidin-4-ylamino)-methyl}-piperidine-1- =~~~

Qo

_ To a stirred solution of 2,4-dichloro-S-ﬂhoro»pyrimidine (0.67g,
- 4.03mmol) and triethylamine (0.84mL, 6.04mmol) in DMF (5ml) was added benzyl
4-(amin0mcthyl)piperidine-1~carboxy1-ate (EXAMPLE 13, Step 1) (1.00g, | '_
25 4.03mmol). The resulting reaction solution was stirred at rt for 1h, and concentrated '
in vacuo. The residue was purified by silica gel chromatography (CH;Cly /IPA /
hexanes) to give 4—[(2-chloro—5-ﬂuoro~pyrimidin-4—ylamino)—méthyl]-pipcridine-1-
carboxylic ac_:id-benzyl ester. MLS.(M+1):379.25

20  carboxylic acid benzyl ester

~92-



PCT/ US02/ 05226 4-[ (Pyri dazi n-4-yl am no)-nethyl]-pi peridine-I-carboxylic
acid benzyl ester Step 1. 4-f (Pyridazin-4-ylam no)-netBglLgpstpeosdi ne 5 A
m xture - 6- di chl or o- pyri dazi n-4-yl am no) - net hyl ] -

pi peridiﬁ;eo-@a%éé%oxylic aci d benzyl ester (EXAMPLE 65, 2PS8ESO%0%gfmol), Pd
/ C (10% 0.20g) in absolute ethanol (15nm) was vigorously stirred under
latm H2 = provided by a H2 balloon for 7h. Filtered and concentrated, the
reaction gave 4 10 [(Pyridazin -4-ylam no)-nmethyl]-piperidine.

MS. (M1):193.25 Step 2: 4-[(Pyridazin-4-yla )

i no) - met hyl JryA pAFTiEI7pLe- | - carboxylic acid benzyl ester 15 To a stirred
solution of 4-[(pyri dgz'@n-&yl am_no) -met hy| ] -pi peridine_ (0.20g, 1.04mnol),
in DVF (3nL) was added&xFHoH-pya@idinfapaiinoygiegylispiperifipsd-carboxylic
‘pyrrolidin- hedbeasflestef 0. 26g, 1. 04mmmol ). The resulting reaction solution
was stirred at rt for 0.5h, then concentrated in vacuo. The residue was
purified by silica gel chromatography (1- 7 (10% NH4OH in McOH) / 99 - 93
CH2C12) to give 4 20 (pyridazin A - met hyl ] - pi peri di ne-1-carboxylic
acid benzyl ester. 1H NVR (400 0001%&.6 (d, J =6.1 Hz, |h, Pyr),
8.57 (d, J 3.1 Hz, |h, Pyr), 7.36 (m 5h, Ar)f .46 (dd, J = 6.1 & 2.9 Hz,
| h, Pyr), 5.13 (s, 2h, ArCHO, 4.40 (s, I|h, M 4.25 (br s, 2h, A
NCH2CH2), 3.10 (t, J = 6.0 Hz, 2h, NHCH2CH), 2.78 (br s, 2h, NCH2CH2), 1.81
(m 1h, £R), 1.77 (d, Almixt@reof He[(22hlor@5-debipGididin 14-2Binfifio)-shethyll0. 3 Hz,
on) 086509 %@Ffﬁg%%%é ey dia BentyKMEHERMPLI 68, . 13198 0niRd, watfea

4-[ (Pyri dazRanay-Nickel® 6. 152 N QH{{ mé) irdihselute ethaniod (inlc) wascvigorbusly

stirred under 1atm H; for 2h. The reaction mixture was filtered and concentrated and
the residue was purified by silica gel chromatography (1 - 10 (10% NH,OH in MeOH)

10 /99 - 90 CH,Cly) to give 4-[(5-fluoro-pyrimidin-4-ylamino)-methyl]-piperidine-1-
carboxylic acid benzyl ester. M.S.(M+1):345.28

" EXAMPLE 71: |

. 4-{(5-Fluoro-pyrimidin-2-ylamino)-methyl}-piperidine-1-carboxylic

15  acid benzyl ester
Step 1:

N 2—Chloro—5_-ﬂuoro-pyﬁnﬁdine

Ci—(\:}F

To a refluxing mixture of 2,4-dichloro-5-fluoro-pyrimidine
20 (EXAMPLE 69, Step 1,3.25g, 19.47mmol) and zine (8 — 30 mesh, 3.82g,
58.39mmol) in THF (30mL) was slowly added acetic acid (1.11mL, 19.47mmol).
This reaction mixture was refluxed for 7h, then cooled to rt, ﬁl_tered' and concentrated -
o give 2-chloro-5-fluoro-pyrimidine compound.
~ Step 2: ,
25 4-[(5-Fluoro-pyrimidin-2-ylarnino)-methyl]-piperidine-1-carboxylic
acid benzyl ester - | | ' '

.03



f1 uoro- benzyl ester To a stirred solution of
4-[ (pyridazrin-4-ylam no) -met hyl | - pi peridine 5 (0.20g, 1224vmost,20060m

EXAIVPLE 00 oegol) in DVF (3nL) was added carbonic aci q’(ﬁl‘/ﬁédﬂfﬂ%ﬁ benzyl
ester 2,5-dioxo-pyrrolidin-I-yl ester (0.28g, 1.04mmol) resu ting

reaction solutlon was stirred at rt for 0.5h, then concentrated in vacuo.
The residue was purified by silica gel chromatography (1-7 (10% NHACOH in
McOH) 199- 93 CH2Cl12) to give

4-[ (pyridazin-4-yl am no) - met hyl | - pi peri di ne-1-carboxylic acid-4- 10
fluoro-benzyl ester. MS. (M1l): 345. 299EXAMPLES 68A and 68B: . EXAMPLE 68A:

4-1 (6-Chl oro-pyridazi n-4-yl am plperldlne | -carboxylic acid .
benzyl ester 15 0i EXAMPLE 68B: [ (5- Nlda2|n 4-yl am no) - nethyl]

pi peri di ne-1-carboxylic acid benzyl ester 0 20 Almi xture of

4-1 (5, 6-di chl or o- pyri dazi n-4-yl am no) - nethyl] eridi ne- I-carboxyllc acid
benzyl ester (EXAMPLE 65, 0.15g, 0.38nmmmol), washed Raney Nickel (0.15q),

D for The The, react] e Souaafet bk AHansu gopRALiNe RbORe 10, L3t
August 2005 &&é@%ﬁ‘ﬁ&e&é wﬂ@% ) 2rihlorasi-Huerompsimidine (0-88%y silica
gel chromat dyophyl) éﬂdtr?etlﬁﬂ&%ﬂ&lf@@rhﬂno Mﬂtﬁo}ﬁn M(O%@%'%hte&@t gi ve
beney odt ert00r bstfn Bt cdnBRlle sivacis: SREhfhe S munitst By amicd pel” *°' ¢

yl am no) - netchydnatggrapin (0(ELICIgal b@RYPAC Saeﬂﬂlhﬁaﬂgalto @btest-[(5-fluoro-

Aot T ol oS I e 2 0

M.S.(M+1):345.

10 EXAMPLE 72:

4~{(5-Fluoro-pyrimidin-2-ylamino)-methyl]-piperidine-1- carboxyhc
acid-4-methyl-benzyl ester

NN
N N
. \“/ R |
ZF
The solution of (4-methyl-benzyl)-4-(aminomethy!)piperidine-1-
15 carboxylate (INTERMEDIATE 2a) (0.20g, 0.76mmol), 2-chloro-5-fluoro-
. pyrimidine (EXAMPLE 71, Step 1) (0.10g, 0.76mmol) and triethylamine (0.21mlL,
1.53mmol) in DMF (1mL) was heated at 100°C for 6h, then concentrated in vacuo.
The residue was purified by silica gel chromatography (10 CH,Cly : 1- 10 IPA : 89 -

80 hexane) to give 4- {(5-fluoro- pynnnd1n-2—y1a:mno)—methyl]—plpendme-1-carboxyhc
20 acid-4-methyl-benzyl ester. M.S.(M+1):359.33

EXAMPLE 73: -
4-[(5- Fluoro—pynnndm-2-ylam1no)—methyl] plpendme-l carboxylic
| acid-4-cyclopropyl-benzyl ester
25 Stepl:
' 4-Cyclopropyl-benzoic acid ethyl ester’

-04 .



Step 1: 10 2, 4-Dcchl oro-5-fluoro-pyrimdine A solution of 5-fluoro-uracil
(5.00g, 38.44mmol) and N, N dinethylaniline (5nmL) in POC23AUg0sti2nonas
refluxed for |h.  The solution was then concentrated in vacuo. The

resul ti nf %%BYH¥I was quenched Wth water (20m) at oC, FPETUERAY'E& racted
with ether (3 x 150nL). The conbined ether |layers were washed with water
(2 x 50n), sat. ag. NaHCOB, water (50nL), dried over Na2SO4, filtered. and
concentrated to give 2,4-dichloro-5-fluoro-pyrimdine conmpound. Step 2:

4-1 (2-Chl oro-5-fl uoro- pyrlmd|n4ylamno) nmet hyl] -piperidine- | 20
carboxylic acid benzyl ester To a stirredgsol ution of
2,4-dichloro-5-fluoro-pyrimdine (0.67g,. *4 ) and. trlethyl anm ne

(0.84m, 6.04mml) in DW(5nL) was adfed] benzyl :
“4- (am nonet hyl) pi peri di ne- | - car boxylrat & ( EXAMPLE 13, St ep 1) (1.00g, 25
4.03mml ). The resulting reaction solution was stirred at rt for 1h, and

- .concentrated in vacua. The residue was purified silica -
chr omat ogr aphy (CI%ZCliﬂdlumFﬁACmOH%Qa%ﬁeé?mmlbﬁnﬂeIHg (50mL) were Combmed '

4-[ ((]I 2bc hl or ‘Ang’etrfnhtk%ﬁ aaurcbalb@ W o] @%IBﬁkggﬁﬁéﬁﬁbll?Hiz%%gfgh%aggﬂ/006g Z(r)goxyl ic
I%(él'l'/ USSE/Z% 5@1‘;@,&,@% é 2 M) was acF ded dropw1se wh1le lrflisntalnmg the reaction

4- [ (5- Fl si10r eerysiittiedi-60%C, yAﬁamaeadiﬁ&i fvgé lzorﬁplla&r tidi reamoh wa@aﬁheakwshc acid

! am noy MBRgle RO with b Eeplre b oot T Bion wstavpLe oo
0. 15g, 0. 40puded)via vamnboo aRaftexingsaied of)etlyi-4tnglpberdodiexds. Gg,rﬁD;nmoi),abso! ute
i Xt ure Waof"f’)‘fte?“e"#‘%ﬁ%@%ﬁ“%lsﬁé A ) 2Tl 0 O P o
silica gel €tW0sHatuwderamitipegm -AlerCibothreaents of theargctipg flagh wcreg@mt;dza@@z) to
gi ve 4-|¢5- fHe%Iv%nPMEQ fanthved f1 ¥icaB) WlkerTRO0BIL) all PHRIEOCwEre added and

the mixture was extracted with CH,Cl, (3x100mL). The combined organic extracts

were washed with brine, dried with Na,SO, and filtered. The filtrate was removed in

 vacuo and the remaining residue was purified by flash column chromatography
(hexane:EtOAc 95:5) to give 4-cyclopropyl-benzoic acid ethyl ester as an orange oil.
15 Step2:
- (4-Cyclopropyl-phenyl)-methanol

v/g\m-i
4-Cyclopropyl-benzoic acid ethyl ester (2.46g, 13mmol), and THF
' (250mL) were combined under nitrogen and cooled in an IPA/dry ice bath to -70°C.
20  Lithium aluminum hydride solution (20mL, 20mmol, 1.0M) was added dropwise.
After 2h excess lithium aluminum hydride was quenched by adding EtOAc dropwise.
The reaction was warmed to 25°C, then the solvent was removed in vacuo. Water
(200mL) and a few drops of HCl(aq, 6N) were added. The mixture was extracted
with EtOAc (3x100mL). The combined organic extracts were washed with brine,
25 dried with Na,S0, and filtered. The filtrate was removed in vacuo and the remaining .
' residue was purified by flash column chromatography (hexane EtOAc 40: 60) to give
(4-cyclopropyl-phenyl)-methanol as a colorless oil. :
Step 3:

-95.



carboxylic acid benzyl ester. MS.(M+l):345. 28 EXAMPLE 71:
4-[ (5- Fl uor o- pyri ni di n- 2-yl ani no) - net hyl ] - pi peri di ne- | - casbaxubt o515 acid
benzyl 1: 2-Chloro-5-fluoro-pyrimdine .. To i m xt ure
of 2,4- g‘?’?ﬁ#@%‘ 5-fluoro-pyrimdine 20 (EXAMPLE 69, St e%g&y‘fﬁ%k‘%%@
19. 47mm|) and zinc (8 -- 30 mesh, 3.82g, 58.39mmvl) in THE (30ni) was
slowy added acetic acid (1.11nL, 19.47mmol). This reaction m xture was
refluxed for 7h, then cooled to rt, filtered and concentrated to give
2-chl or o-5-f | uoro-pyrimdine corrpound Step 2: 25
4-[ (5-Fl uor o- pyri m di maa:mioamm):ympﬂagwbm EdsteiiniRediox 6 pyvReONSkitcyl acid
benzyl ester tV\D 02/ 068409 23 August 20 / US02/ 05226 sol uti on of ,
benzyl - 4- (aﬁ’? Homet hyl) pi peridine-1-carboxylate (EXAMPLE 13, Step 1, 0.10g,
0.40mml ), 2-chloro-5-fluoro-pyrimndine (0.083g, 0.40mmvl) and :
triethylamne (0.1l nL, 0.81mmol) in DVF (05 was heated at 5 100C for
6h, then concentrated in vacua. The kg ' purified by silica gel
chr omat ography (10 CHd 2 : | -- 20 89 - ¥0 hexane) to give
4-[(5-fluoro- pyrimdin-2-ylam ngy-ne hyI] pi peri di ne- I -carboxylic acid
benzyl ester. MS. (NH) 345.29.10 EXAMPLE 72:
4-[ (5-Fl uoro-pyrimdi 3, ﬁl am no) - net hyl ] - pi peri di ne- - car boxyli c
aci d- 4- met hyl - benzy] be &ifle sympoydpvasRreRased, MWCIOPYOPﬂ‘Phc“YD'
(4- met hy3 - baieeighdl 24-deddribed & st lardoReoud i€ Sreviously (Cherm. Pharm. Bull.,

- .38(1):110-115(1990) and INTERMEDIATE 1A).

Step 4:

| 4-Aminomethyl-piperidine- I-carboxylic acid 4-cyclopropyl-benzyl
ester '

' : 0
N o8 o8
. ~NH
10 , | |
The title compound was prepared from caibonic acid 4-cyclopropyl-
benzyl ester 2,5-dioxo-pyrrolidin-1-yl ester as described in EXAMPLE 13 Step 1.
Step 5 '
) ' 4-[(5-Fluoro~pyn'rhid'i'n'-'2éylatninojumethylj-pipefidine~1-carbdkyiié S
15  acid-4-cyclopropyl-benzyl ester '

| lN-’?Lo-' . B
0,

A solution of (4-cyclopropyl-benzyl)-4-(aminomethyl)piperidine-1-
carboxylate (0.10g, 0.35mm01),-2—ch10rc_‘)-5-ﬂuoro-pyrimidinf_: (EXAMPLE 71;Step -
- 1,0.046g, 0.35mmol) and triethylamine (0.097mL, 0. 69mmol) in DMF (1mL) was
20  heated at 100°C for 6h, then concentrated in vacuo. The residue was punﬁed by silica
gel chromatography (CH,Cl, / IPA / hexanes) to give 4-[(5-fluoro-pyrimidin-2-
ylamino)-methyl]-piperidine-1-carboxylic a01d-4—cyclopropy1—benzyl ester.
: M.S.(M+1):385.31

-96 - |




15 carboxyl ate (I NTERVEDI ATE 2a) (0.20g, 0.76mmol), 2-chloro-5-fluoro
pyri m di ne (EXAI\/PLE 71, Step 1) (0.10g, 0.76mmol) and trpeuglsroos
(0.21nm, 0%%%%@ in DM (1nl) was heated at 100C for 6 t hen
concent r &Y acuo. The residue. was purified by silif&d/8p/05226

chr omat ography (10 CH2C12 : 1-10 IPA : 89 -- 80 hexane) to give

4-[ (5-fluoro-pyrimdin-2-ylam no)-nethyl]-piperidine-1. -carboxylic 20
aci d- 4- met hyl - benzyi ester. M S.(Mt1):359.33 . EXAMPLE 73:

4-1 (5- Fl uoro-pyri m di n-2-yl am no) - net hyl ] - pi peri di ne-I -carboxyli-c

aci d- 4-cycl opropyl - benzyl ester .25 Step 1: 4-Cycl opropyl -benzoic acid

et hyl ester @&ﬁgﬁ 068409 23 August 2005 PCT/ US02/ 05226 0 | ndi um .
trichlori de I) and THE (50nmL) were conbi ned under nitrogen and

‘cooled to -70C. Cycl oprHSiHumgpsiridn- golmndﬁ))swh@u-grpmﬁﬁérﬂaar&%m , 0.92
M was addegaaq{ﬂ%{i%@%% gal ntaining the reaction 5 tenperature :!~-60C.
te,

After the a i on the reaction was stirred 0.5h wth
cooling then 0.5h with the cooling batf renmoved. The resulting solution was
added via cannula to a refluxing sol ution of ethyl-4-iodobenzoate (5.5g,
20mol ), trans-dichl orobis(trjpienyioph p ne')‘pal | adi un(H) (421nyg,

0. 60nnnol ) and THE (1 OOM)
reaction flask were cool ed ahd 10 the sol vent noved in vacuo. Water
(100M) gnd 5% KHSO4 were added. and the mi xt ur & gextracted with CH2C12
(3x1 QOmL) . The combined organic extracts were washed with ‘brine, dri ed

wth Na2SO4 and fil terj—?Qol t;[l e?j{f%l&] q%*\%ﬁ Eﬁ‘%ﬂ%ﬁ )81 ﬁxealnd t he

remai ni ng resi due was %UI’I

(hexane: Et Osérbgsylgte ANTHRMERIATE 2B} Gpkds, B3fmoicd), aﬁi!kbr@ﬁkiwor@st er as an
orange oil. pykmidhe.847g 6 3HAAAPERPHERANNE d0. 059128 L mmol) in DMF

(1mL) was heated at 100°C for 6h, then concentrated in vacuo. The residue was
10 purified by silica gel chromatography (CHCl, / IPA / hexanes) to give 4-[(5-fluoro-
pyrimidin-2-ylamino)-methyl}-piperidine-1-carboxylic acid-?l—chloro—benzyl ester.
- ML.S.(M+1):379.26

EXAMPLE 75:
15 4-[(5-Fluoro-pyrimidin- 2-yIammo)—methyl]—plpendme-1 carboxyhc
c1d-4—ﬂuoro—benzy1 ester

g\o O\/H N
F N\"/\
N/F

A solation of (4-fluoro-benzyl)-4-(aminomethyl)piperidine-1-
carboxylate (INTERMEDIATE 2C) (0.10g, 0.38mmol), 2-chloro-5-fluoro-
20  pyrimidine (0.05g, 0.38mmol) and triethylamine (0.11mL, 0.75mmol) in DMFE (1mL)
- .was heated at 100°C for 6h, then concentrated in vacuo. The residue was purified by -
-silica gel chromatography (CHCl, / IPA / hexanes) to give 4-[(5-fluoro-pyrimidin-2-
- ylamino)-methyl}-piperidine-1-carboxylic acid-4-fluoro-benzyl ester..
_ M.S.(M+1):363.31
25
- EXAMPLE 76:

-97 -
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4- Cycl opropyl - benzoic acid ethyl ester (2.46g, 13mvol), and THE (250nL)
wer e conbi ned under nitrogen and cooled in an | PA/ dry ice3bagtsttroos70C. 20
Li t hi um @lgislegsysy hydri de solution (20m, 20mol, 1.0V wascREdedsHSE0PW se.
After 2h excess lithium alum num hydride was quenched by addi ng Et OAc
dropwi se.. The reaction was warnmed to 25C, then the sol vent was renoved in
vacuo. V\ater (200nm.) and a few drops of HCl(aq, 6N) were added. The

m xture was extracted wth EtOQAc (3xI OOm.). The conbi ned organi c extracts
were washed with brine, 25 dried with Na2SQd and filtered. The filtrate was
renoved i n vacuo and t%Mﬂfwﬂminnjrlﬁkg{@-pyrimé@hyﬂaﬂﬁMmeM}I-i ed. by flash col um

chronatograg@yrﬂﬂ&%gﬁ @Ac 40:60) to give .
(4-cyclopro enyl) - thanol as a colorless oil. Step 3: 23 August 2005
WO 02/ 068409 PCT/ US02/ 05226 Carbonic agld 4-cycl oprol ' ~yl -benzyl ester

2, 5-di oxo-pyrrolidin-1-yl este he t| | e .conpound was prepared from
(4-cycl opropyl -phenyl)- 5 neth. a§3d crlbe@ for simlar conpounds

previ ously (Chem Pharm Bull 110> nd | NTERMVEDI ATE | A) .
Step 4: 4-Am nonet hyl - plperldlne I -carboxyllc L2T4 cycl opropyl - benzyl
ester The title conpound was prepared from carbon acid 4-cycl opropyl--
benzyl ester 2,5-dioxo-pyrrolidin-1-yl ester as described in EXAMPLE 13,

Step 1. Step 5: A stirred solution « 7 4-methylbenzyl 4-(aminomethyl)-1-

4-1 (5- Fl gor r I c 15
aC|[ ((JI 4- c§c| g;}}%ﬁgh{&%beg?%ést erR)Amg(% &?E]ZABI ﬁmglmdm&%@émg{ '
(4- cycl opr opy1t {8-Y3g1 76 ddmmaiband tripthylsannel (He2 SmL.cdRitdmmel) in PMF 0g,

0.35mml ), 240uHLpw Qsﬁeatdmrigﬁﬂ@'fot Ghdwﬂ@re(a%w&l&ﬂnlwaﬁ@&ed thut, %&469,
0. 35mml ) . aggute” et.h

Sy AR R B O o PN R O B
pur i fied byxdi0Dimis, brged (100mD) aiied oo Va8 OfXilicted atdlonkemexal) Fhe residgd ve

[(5-f hb‘or %al %ﬁhfn ec&l by s&ica gel chromatography (CHCl, / IPA / hexanes) to give 4-
' methylbenzyl 4-{(2-pyrimidinylamino)methyl}- l-plpendmecarboxylate. M.S.(M+1):

- 341.30
EXAMPLE 77: _ _
15 . [1—(Z-Phanyl-et_hanesulfonyl)-pipexidin—4-ylrncthyl]—pyrimidin—z—yl—
 amine ’ '

4-Aminomethyl-piperidine-1-carboxylic acid tert-butyl ester
HgN"\O : S | .
N._O o

1K

20 ‘ To a mixture of 4-a1run0methylp1pendme (15g) in 250mL of
' anhydrous tetrahydrofuran cooled to ~78°C was added, dropwise over 45min., a
solution of di-tert-butyl di-carbonate (24g) in 100mL. of anhydrous tetrahydrofuran.
After stirring for 1h at —78°C, the mixture was allowed fo warm to room temperature -
and stirred overnight. The mixture was concentrated to near dryness and diluted with’
25  200mL of 10% aqueous citric acid. The mixture was extracted with 3 x 100mL of
ether, then made basic with sodiom hydroxide pellets and extracted with 3 x 200mL
- of chloroform. The combined chloroform extracts were dried over magnesium sulfate
- and concentrated to dryness under reduced pressure. The resulting oil was '
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yl am no) - met hyl ] - pi peri di ne-1-carboxylic acid-4-cycl opropyl -benzyl ester.

M S. (M+1):385.31 -96 23 August 2005 WO 02/068409 PCT/ USQ2/A05d2@0BXAMPLE
74. 4- pyri m di n-2-yl am no) - met hyl ] - pi peridi ne-|-carboxylic

aci d- 4- cﬁ%‘ﬁ@%’%@%z ester Cf 5 A solution of PCT/US02/05720

(4-chl oro-benzyl) - 4 “(ar ni nomet hyl ) pi peridine-1- carboxyl ate (1 NTERVEDI ATE
2B) (0.10g, 0.35mmmol), 2-chloro-5-fluoro- pyrimdine . (0.047g, 0.35mvl) and
triethylamne (0.099nm, O.71mmol) in DMF (I nl) was heated. at 100C for 6h,
t hen concentrated in vacua. The residue was .10 purified by silica gel ‘
chr omat ogr aﬂﬁmo(g%ﬁk By TLCRBeveldivetit 9 9031@13M6r(ﬁ0r[n{ Brrfrhte@RAth ammonia:

pyri m di n 2- %ﬁm -net hyl ] - pi peridine--1-carboxylic. acid-4-chloro- benzyl
ester. r% 379 26 EXAMPLE 75: 15

"4-[ (5-Fl uor o- pyri m di ﬁ&%@OQWWIBD:@%me{bf sli2 i), R7chr o 234), 226 (d,

aci d-4-f | uorgsb I t.e | yt.i on '
.(4-fl uoro-ben yf?%‘i" ?@?ﬂ%@t@t%#ﬂl@b%i ne-| - carboxyl ate (I NTERVEDI ATE
2C) (0. 18g, S¥eB3mol ), 2-chloro-5-fluoro 20 pyrinmidine (0.05g, 0.38mmmvl)
and triethylam ne (0. 100C for
6h, then concentrat edqflll{1ﬂe a?g cﬁgpg’g lﬁfggq(gg&t%éend?%(fa%%%ﬁg?&cang I
chromat ograﬁ’ﬁ’gb’ F@FQClZ I 1PA'/ hexanes) to give 4-[(5-fluoro-pyrimdin-2

yl am no) - met hyl ] - pi peri di ne-1-car boxyl i c acid-4-fluoro-benzyl ester.

M S. (M+1):363. 31 .25 EXAMPLE /. \_@6840

To a solution of 4-aminomethyl-piperidine-1-carboxylic acid tert-butyl
10 ester 21g) in 100mL of ethyl acetate cooled to 0°C was added 100mL of saturated
sodium carbonate and berizyl chloroformate (17g). The solution was stirred for 3h,
then separated. The organic layer was dried over magriesium sulfate and concentrated
under reduced pressure. Drying under vacuum gave the product 4s an oil:
' 1 NMR (400MHz, CDCI3): 8 7.35 (m, 5H), 5.3 (4, 1H), 5.1 (s, 2H),
15 4.1 (brs, 2H), 3.0 (br m, 2H), 2.6 (br m, 2H), 1.7 (m, 3H), 1.42 (s, 9H), 1.1 (m, 2H).
Step 3: |
Piperidin-4-ylmethyl-carbamic acid benzyl ester

@QOIHVCNH

A mixture of 4-(benzyloxycarbonylamino-methyl)-piperidine-1-
20" - carboxylic acid tert-buty] ester (35g) and 50ml. of 4N HCl in dioxane was stirred at
room temperature for 3h, then diluted with 200mL of ether and filtered. There was
obtained piperidin-4-ylmethyl-carbamic acid. benzyl ester hydrochloride salt as a

white fluffy solid. The free base was obtained by partitioning the hydrochloride
between chloroform (50mL) and saturated aqueous NagCO3 (50mL).. '

25 1H NMR (400MHz, CDCI3) ): §7.35 (m, 5H), 5.15 (s, 2H), 4.9 (brs, -
1 H), 3.1 (m, 2H), 2.6 (m, 3H), 1.7 (m, 2H), 1.6 (m, 2H), 1.1 (m, 2H). |
MS (m+1) = 249.
Step 4:
_ [1-(2-Phenyl-ethenesulfonyl)-piperidin-4-ylmethyl]-carbamic acid
30 benzyl ester | '

-00 .



23 August 2005 PCT/ US02/ 05226 4- Met hyl benzyl -
4-[(2-pyrimdinylam no)net hyl]-1- piperidinecarboxyl ate RBNhghstsX0Dsr ed

sol uti onyg dh yl benzyl 4-(am nonethyl)-1 5 -pi peridi ne
(1 I\I'I'ERI\/EDIOAT;I,Edgg‘{X? (20.00g, 76.23mmmol), 2-chloro- pyrimdiné @ﬂ?g%ﬁ

76.23mmol ) and triethylam ne (21.25nL, 152.46mol) in DVF (40nL) was
heated at 100C for 6h. The reaction solution was cooled to rt, then
diluted with ethyl acetate (800nmL), washed with sat. aq. NaHCO3 (100mi),
water (3 x 100nL), brine (100m.), dried over Na2SOX4, filtered and
concentrated. The residue 10 purified by sili gel chromat ogr aphy
(CH2C12 / IPA/ hexanes) to g 4 2N o ,
4-[ (2-pyrinudi nyl am no) net hyl ] =1- pi perid cag boxylate. MS. (Mt1l): 341.30

EXAMPLE 77: 15 [ _ :
1- (2- Phenyl - et hanesul f onyl ) - pi peri djn-4-yl net hyl ] -pyrimdin-2-yl- am ne
Step 1: 4- Am nonet hyl -fbF%é&lrfg?tfmpqn%ﬁwdmh%cgbmqmd bapgplastesster . H2N O
20 To a mi xthytmchloride &28)25EL. by tidhReshethae:, friﬁgifsiﬁe&lé%ﬁéhloﬂﬂé‘mgﬁys
t et r ahydr of ur agpg_(r)% Eﬁ?]t - - 78§ m added, dr %T%W se over 45mn., |
sol ution of “dr: - 'ﬁans%ﬁrpg PYISTRIRS W35 3firred At oram feTpperairR At eHEnt,
t et r ahydpof uhenndilutal with 28@mE raf ohlofeform hndivasdted,with 00T b surard sadibewed t o
warmto roo r ' V. i . The. m xture S '
Concent  at e S RE, AbEondDthn Skl Re e b e SHERIS 1 cous
citric acidcomgsataied: dherewass abjainedclle@-phienjl-ghenegWitonylefipersdings , t hen made
basic with UM ayanaxd d ped with 3 x 200i nL  of
chl orof orm %I%ﬁe_ ?:Ftl)nbi qf?ﬂ]&%‘i?@ﬁé E%S%?gﬁ?%&g%i dri@%)sover magnesi um _
sul fate and concentra ¢ Eatfe E!T‘p?= Gioe (e ekl ti ng :
oil wasi0 (s,2H),4.8 (brs, 1 H), 3.8 (d, 2H), 3.1 (dd, 2H), 2.6 (dd, 2H), 1.8 (d, 2H), 1.6 (m,
- 2H), 1.35 (m, 2H) '
MS (m+1) =415.
Step 5: -
- C-[1-(2-Phenyl-ethanesulfonyl)-piperidin-4-yl}-methylamine

15

A mixture of {1-(2-phenyl-ethenesulfonyl)-piperidin-4-ylmethyl]-
carbamic acid benzyl ester (2.5g), 20% palladium hydroxide (1g) on carbon, 200mL
of methanol and ‘SOmL of tetrahydrofuran were shaken under 50psi of hydrogen for 2 ‘
days at room temperature. The catalyst was filtered off and washed with 250mLof -
‘20 methanol, Concentration under reduced pressure gave C-[1-(2-phenyl-
- ethanesulfonyl)-piperidin-4-yl}-methylamine as white solid.
o ~ JHNMR (400MHz, CDCI3) ): § 7.4-7.2 (m, 5H), 5.1, 2H), 3.8 (d,
2H), 3.1 (m, 4H), 2.7 (dd, 2H), 1.8 (d, 2H), 1.6 (m, 5H), 1.3 (m, 2H)
 MS (m+1) =283, o o
25 Step 6: | o o
[1—(2-Phenyl—ethanesulfony1)~pipezidin—4;y1methyl]-pyrimidin—z-yl-
amine

- 106G -



'_98 23 August 2005 WD 02/ 068409 PCT/ US02/ 05226 honogeneous by TLC
(devel opment with 90:10 chl oroform saturated w th amoni 23 Augestvooel ). 1H

NMVR (400 3): S4.1 (br s, 2 H, 2.7 (br m 2H, 2. ., 2H), 1.7
(m 3%0,%%?%% 1.1 (m 2H). 5 Step 2: | BCuistesiab

4- (Benzyl oxycar bonyl am no- net hyl ) - pi peri di ne-1-carboxylic acid tert butyl
ester To a solution of 4-am nonethyl -pi peridine-I|-carboxylic acid
tert-butyl 10 ester (21g) in 100nL of ethyl acetate cooled to OC was added
100nmL of saturated sodi um carbonate and benzyl ehloroformate (17g). The
solution was stirred for 3h, separat ed. The organic |layer was dried
over magnesi um sul fate and conc@c under rgduced pressure. Drying .
under vacuum gave the product as® an” 0|I Ho NIVF O0MHz, CDC13): 8 7.35 (m

)

‘5H), 5.3 (d, 1H), 5.1 (s, 2H, 15 4.1 5] , 3.0 (br in, 2H), 2.6
(br m 2H), 1.7 (m 3H), 1.42 (s, 9H), 1.1 dm 2H). Step 3:
,Piperidin-4-ylmethyl-carbam c acid benzyl ester A mxture of

'4- (benzyl oxycar bony! am naxued bud.3g o ?@ iﬂeﬁﬁ -dh@Rsulf RN dieaaci d

tert-butyl er in di oxane was stjrred at room
t enper at ur e hﬁﬁ ﬁl)q@ﬁmg?ﬂﬁ v@ hiomapyspRURne.ooals of 3-prapanolther e

Walst obt ai nedd®isme ofINCN 4tiigbprepyigthylemiteamischeatiddo b&g{h&}dveﬁﬁ PbMﬂéaQibh' oride
sa as | _ al ne Onl ng
the hydr &d*%ﬁ%%rsglhﬁé bliafih afl shlFestiafi BRRF e Qe BhEF Ry clhilts
(50m_) 25 oniilierelptag Mith etigbaes)te gave&l;(zame(xyheﬂﬁﬁpsulma ~pimeridaild, 4 9 (br
s, 1H, 3. mam%l.émmﬁ s a bftobia 2H) . 1.6 (m "2H), 1.1 (in, 2H).
s (ma) = 28R bohmz, éDeél3) ): 8 8.15 (d, 2H), 7.3-7.18 (m, SH), 6.5

(dd, 1H), 5.5 (dd, 1H), 3.8 (d, 2H), 3.35 (d, 2H), 3.15 (dd, 4H), 2.7 (m, 2H), 1.9 (d,

10 2H), 1.8 (m, 1H), 1.3 (m, 2H) '
MS (m+1) = 361.

- EXAMPLE 78:
{1-[2-(4-Fluoro-phenyl)-ethanesulfonyl]-piperidin-4-ylmethyl }-
15 pyrimidin-2-yl-amine
Step 1:
1-(2-Chloro-ethyl)-4-fluoro-benzene

A mixture of 7g 2-(4-f1uoro-phenyl)—ethandl,‘ 25mL of chlorobenzene,
20 42mL of 37% HCY, and 0.9g of Aliquat® 336 (tricaprylylmethyl ammonium chloride)
was heated to reflux for 3 days, cooled and extracted into 3 x 100mL of hexane. The
combined extracts were dried over magnesium sulfate and concentrated under reduced
pressure. The resulting oil was mainly 1-(2-chloro-éthyl)—éi»—ﬂuo'ro-benzene: .
‘ IH NMR (400MHz, CDCl3): § 7.3 (dd, 2H), 7.0 (dd, 2H), 3.7 (t, 2H),
25 3.05(t, 2H). |
Step 2:
Thioacetic acid S-[2-(4-fluoro-phenyl)-ethyl] ester

-101-



‘[ 1- ( 2- Phenyl - et henesul f onyl ) - pi peri di n-4-yl met hyl ] - carbamic acid -99 23
August 2005 WO 02/068409 PCT/ US02/ 05226 A mi xture of 23 August 2005

pi peri di GrofglsgRb Nyl - carbam c acid benzyl ester hydrochlgri , 25nmL
of dichl orone ﬁﬁ trans-2-styrenesul fonyl chloride (1. 'll §°§&’§%m of

N, N-di i sopr opyI et hyI am ne was stirred at room tenperat ure over night, 5 then
diluted with 200nL of chl orof orm and washed with 100nL of saturated sodium
carbonate. The chloroformextracts were dried over 'magnesium sul fate and
concentrated. There was obtained [ 1-(2-phenyl-ethenesul fonyl)-piperidin-4-
yl met hyl ] -carbam c acid benzyl ester as a B solid. 1H NVR (400MHz,
CDC13) ): 5 7.5-7.2.(m 10H), 6. GSO(rQAﬂ 15 10 (s, 2H), 4.8 (br s,. 1
H, 3.8 (d, 2H, 31(dd 2H), 2.6 1.8 (d, 2H), 1.6 (m 2H,
1.35 (m 2H) M5 (mt+l) 415. Step

C-[1-(2-Phenyl -et hanesul fonyl) - pi perl di n- 4- yl]-methylam ne 15 A m xture

of [ 1- (2- phenyl - et henes,ulnilmydaf-m sf ndnnforyle benzyl .
ester (2.5g l\él%O% gl I a%tlr ngl deqé“?% ?ﬁﬁfﬂmr&ﬁéﬁéﬁﬂ gPﬁﬁngghanol
and -501L of ragﬂé Py Wﬁ%@ CTEF“" r ngfrogepdpdtin Ther 2 days
at room t enpeEKxaie wes diﬂmdm&nhalo,@ﬁﬂ,amatén dﬂd@x&dcteﬁfw@rﬁix\mﬂeﬂfwm 250nL of
20 net hagol educe ressure. gave C-

et hanesu fonyﬁ(}?&%ﬁgg{aﬁg 2}?%%“1?1,1%%?%?15%}% S\ggrem ﬁé)vgrolini"‘ 1&'fi’i]'%3'1{\%%%400%&
CDC13) ): Sand gortentrgted updér rediiced pessized) DrnBufdtr vadijm gSve:lan(cm 411),

(dd, 2H), 1.8 (d, 2H) 1N @o0M DIz, ( Step
6: [Z. -(2-Phenyl -et hanesulfongH;--pl%lge?}z'grarj%ﬂ(dd@R ??k)pgﬁ_lz%ﬁi?gggé

ani ne 23 AugiBi2.8blis2M), 2.32 (s

Step 3.
10 2~(4—Fluoxfo—phcnyl)-ethahesulfonyl chloride

%ﬂ

g
CI ™y

F

A stream of chlorine gas was d13persed into a stirred, ice cold mixture
of 2.5g of thioacetic acid S-[2-(4-fluoro-phenyl)-ethyl] ester, 30mlL. of
dichloromethane and 30ml. of water over 1h. The mixture was diluted with 200mL of
~-15 ... dichloromethane, shaken and separated.  The combined organic layers were dried over-
*“magnesium sulfate and concentrated under reduced pressure. Tnturat:on with hexane
gave a white solid:
1H NMR (400MHz CDCI3): §7.2 (dd, 28), 7.0 (dd, 2D), 3.1 (dd
' 2H), 3.3 (dd, 2H), 2.32 (s, 3H).
20 Step4: : . ‘
4—(tcrt—Butoxycarbonylamino-methyl)—pipeﬁdine-I-éa_rboxylic acid

H |
O
N
> =5
~ To an ice cold, stirred solution of 21g of benzyl 4-

25 (ammomethyl)p1per1d1ne— ~carboxylate (EXAMPLE 13, Stepl) in 250mL of
- dichloromethane was added 18g of di-tert-butyldicarbonate in 100mL of

benzyl ester
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WO 02/ 068409 c) HN PCT/ US02/ 05226 A m xture of 0.5g of

[1-(2-phenyl -et hanesul fonyl)-pi peridin-4- ylnmethyl]-pyri Qalpmgnstzzogls am ne,
0. 56g of 2- brom)Fyrl m di ne, 25nL of 2-propanol and 0.5nL of

N, N-di i s®$ hyl ami ne was heated to reflux overni ght PCBIS0924 i on 5 of
t he re5|due obt ai ned after concentration under reduced pressure by

chromat ography on silica, eluting with ethyl acetate gave .

[ 1- (2- phenyl - et hanesul fonyl ) - pi peridi n-4- ylnethyl]-pyrindin-2-yl-am ne as
a white solid. IHNW (400MHz, CDC13) ): 6 8.15 (d, 2H), 7.3-7.18 (m 511)

6.5 (dd, 1HchiRemethdk ovel0 rgin8A1€tQ"stn?[li'ﬂgo § bhe rg&gt)r wh %ég%ggat&
N el
(731 {2H)1 [% (tméwn%r&%%hw)’vxthﬁlm@v% !tfg?: érll)d| n- E yl met hy| -NPLE

«pyrim di nf 2-yl - ami ne Shig pIMR (AQ(II\ZHﬁﬂrIIJDClg)eﬁ O, é?lbljjhlpjg- %Hm,ze@g)r@ 2,3\ ,

m xture of 7 e t of _chl or obenzene 42m

of ‘375 ot , 1B & g, 050U R 4, SadBn 2. ooy AFDrb R Sehnbs

‘chl ori dey WaH)heat ed to reflux for 3 days, cooled and extracted into 3 x

100l of hexanes. The conbined extracts were dried over magnesium sulfate

and concent efed under reduced pressure. The resulting oil was mainly

1 (2 chl or o- et hyl ) - 4- Pipsoidon-Hotmethg:cafiidni/Brid 400Mtyl @BE13): 6 7.3 (dd, 2H),
0 (dd, 2H), 3.7 (t, 2H), 25 3.05 (t, 2H). Step 2: Thioacetic acid

S—[2 (4-fluoro-phenyl)-ethyl] ester g\ODZI 409 23 August 2005

PCT/ US02/ 05226 >( I NH

A mixture of 28g of 4-(tert-butoxycarbonylamino-methy!)-piperidine-
10 1-carboxylic acid benzyl ester, 1g of 10% palladium on carbon; 100mL of THF and
200mL of methanol was stirred under an atmosphere of hydrogen for 2 days. The
mixture was filtered concentrated under reduced pressure. Drying under reduced
pressure gave a white solid:
13 NMR (400MHz, CDCI3): 8 4.8 (br s, 1H), 3.05 (d, 2H), 2.9 (dd,
15  2H), 2.6 {m, 3H), 1.6 (d, 2H), 1.5 (m, 1H), 1.4 (s, 9H), 1.05 (m, 2H)
Step 6: _ |
{ 1-[2-(4-Fluoro-phenyl)-ethanesulfonyl]-piperidin-4-ylmethyl }-
_ carbamic acid tert-butyl ester |

YO Ag

20 To an ice cold, stirred solution of 0.2g of piperidin-4-ylmethyl-
~ carbamic acid tert-butyl ester and 0.2mL of N,N-diisopropylethylamine in 20mL of
dichloromethane was added 0.3g of 2-(4-fluoro-phenyl)-ethanesulfonyl chloride.
After stirring overnight the mixture was diluted with 50mL of chloroform, washed
with 50mL of saturated sodium carbonate, dried over magnesium sulfate and
25 concentrated to dryness under reduced pressure. Trituraﬁon with hexane gave a white
solid: _
1 NMR (400MHz, CDCI3): & 7.2 (m, 2H), 7.0 (dd, 2H), 4.6 (br m,
1H), 3.8 (d, 2H), 3.1 (m, 3H), 3.0 (m, 2H), 2.7 (dd, 2H) 1.8 (d, 2H), 1.6 (brm, 2H),
: 142(s 9H), 1.3 (m, 2H).
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A m xture of 2.4g of |-(2-chloro-ethyl)-4-fluoro-benzene, 30n. of DWW and
25nL of potassiumthioacetate was stirred under nitrogen28@ugdétroofhe

m xt ure ' ed with 200nL of water and extracted wt of 5
di chl or owrr@f%g“r?kei_é%he_ conbi ned organic |ayers were dried og%ﬁuﬁﬁg'%i um
sulfate and concentrated under reduced pressure. Drying under vacuum gave
an oil: 1H NWR (400MHz, CDC13): 8 7.18 (dd, 2H); 6.98 (dd, 2H), 3.08 (t,
211), 2.81 (t, 211), 2.32 (s, 3H). Step 3: 10 2

- (4- Fl uor o- phenyl ) - et hanesul fonyl chloride A stream of chlorine gas was

di spersed i tepa stirred, ice cold mxture of 2.5g of thioacetic acid

S-[2-(4-fluoro-phenyl)- I ster, 30mn. of i chl oronet hane and 30nL of.
wat er over |h. The ni x?‘gﬁ'g¥%gﬁ‘bqrf"@{’%‘a’ 0 @W?B&Iﬁﬂﬁﬁlﬁgd’@r‘gmﬁoromt hane,
shaken and segthylaméd: The conbi ned organic |ayers were dried over

magnesi um sul fate and concentrated under reduced pressure. Trituration with
hexane gave a white solid: 1H NWR (400WMHz, CDCl3): .8 7.2 (dd, 2H), 7.0

(dd, 211), 3.1 (dd, 2H), 3.%@&dd, 2H), 2.32 (s ) . 20 Step 4;
4- (tert-But oxycarbonyl am no- yl J- pwper |,§b| ne- ar boxylic acid benzyl
ester To an ice cold, stirred solu%i op*of$21g of benzyl 4 25

(am nor net hyl ) pi peri di ne-~| - car boxyl at e (&XAI\/PLE 13, Stepl) in 250rrL of
di chl oronet hane was added 18g of di-tert-butyl dicarbonate in 100nL of - 102

23 August 2005 WO 02/0 ' 052264 di chlor anef hane..over 30 mn.
After Stlsl’ ring overni glﬁﬁ—ﬂ Q&{gﬂéﬁ%@%@ %géﬁr% rﬂgpmﬁm?sglfg?%ess.
Tri t ur at i on Pifietidithé-yhnethyld vaarbamig peid tarbbirty] edter aNREngl4 oOANECl@DAIne 8 7. 4
(m 5H), 5. $hsE8rred ) rooth t@m%@f e for 3K theft dfinfel with 5GHY. of BniBrokn, Svaskdd © 2+ 8
((m 211), 1 ¢ (m 30, 14 §s, S 1.15_51m ol o
wit mL of saturated sodium carbonate, drie :
‘ concentrated to dryness under reduced pressure. The product was a white solid: _
10 . : IH NMR (400MHz, CDCI3): 8§ 7.2 (m, 2H), 7.0 (dd, 2H), 3.92 (d, 2H),
3.1, 4H)? 2.7 (dd, 2H), 2.6 (d, 2H), 1.8 (d, 2H), 1.5 (br m, 3H), 1.3 (m, 2H)
MS (m+1) = 301. ' :

over magnesium sulfate and

Step 8: _
{1-[2-(4-Fluoro-phenyl)-ethanesulfonyl]-piperidin-4-yimethyl }-
15  pyrimidin-2-yi-amine ' ‘

\N/LHN E

A mixture of 0.37g of C-{1-[2-(4-Fluoro-phenyl)-ethanesulfonyl]-
piperidin-4-yl}-methylamine, 0.3g of 2-bromopyrimidine, 25mL of 2-propanol and
~ 03mL of N,N—diisoﬁropyléthylanﬁpe' was heated to reflux overnight. Purification of
20  the residue obtained after concentration under reduced pressure by preparative
chromatography, eluting with ethyl acetate gave a white. solid. C
' 1H NMR (400MHz, CDC13) ): §8.25 (d, 2H), 7.2 (m, 2H), 7.0 (44,
2H), 6.58 (dd, 1H), 5.25 (br m, 1H), 3.82 (d, 2H), 3.4 (dd, 2H), 3.15 (s, 4H), 2.75 (dd,
2H), 1.9 (d, 2H), 1.8 (m; 1H), 1.3 (m, 2H) L ‘
25 | MS (m+1) = 379,
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5 2H). Step 5: Piperidin-4-ylnethyl-carbamc acid tert-butyl ester H
fl-.rN NH OA mxture of 28g of 23 August 2005

4- (tert but gxycar bonyl am no- et hyl ) - pi peri di ne- 10 1-carboxylic acid benzyl
ester, % pal | adi um on carbon, 100nL of THE and 286RUSH053% hanol
was Stl rred under ari at nosphere of hydrogen for 2 days. The m xture was
filtered concentrated under reduced pressure. Drying under reduced
pressure gave a white solid: IHNWR (400MHz, CDC13): S 4.8 (br s, 1H), 3.05°
(d, .2H), 2.9 (dd, 15 2H), 2.6 (m 3H), 1.6 (d, 2H), 1.5 (m 1H, 1.4 (s,

91-1 1. 05 ¢ Nﬁﬁ)‘ ? ep 6:
(1- [2 (4-Fl uoro eny% et hanesul fonyl | - pi peri di n-4-yl net hyI | - carbamc.,
acid tert-butyl ester 2Fyrsidin-3-yeminsmethy)-pywelitlins | geibonylofach] apzpf

* pi peri di n-4-eg{efret hyl - carbamc acid tert-butyl, ester and 0.2nL of

N, N- di i sopr thylam ne in 20nL of diehl oronethane was added 0. 3g of
2-(4-fl uoro%gf\fléﬁyl ) - et hanesul fonyl chloride. After. stirring overnight the
“mixture fas ldBénsybgynolidind8ahibekylitdcad #hiem washed with 50nL of saturated
sodi um car bonate, dried over magnesium sul fate and 25. concentrated to
dryness under reduced pressure. Tr@Qdturafion w th hexane gave a white
solid: 1H NWR (400MHz, CDCI3): S 7&—@2—0 D (dd, 2H), 4.6 (br in,

1H), 3.8 (d, 2H), 3.1 (m 3H), 3HMN( N, 1 dd, -2H), 1.8 (d, 2H), 1.6
(br m 2H), 1.42 (s, 9H), 1.3 (m 2H). -103 WD 02/ 068409 Step 7:

met hyl am ne

To a mixture of 4.4g 1-benzyl-pyrrolidine-3-carboxylic acid methyl
ester (M. J. Kornet, P. A. Thio, S. E. Tan, J. Organic Chemistry, 33:3637-3639(1968)
and 3g formamide in 10mL of anhydrous DMF heated to 100°C, a solution of sodium

10 methoxide, from 0.33g of sodium dissolved in methanol, was added dropwise over 20
minutes. After stirring for 1h at 100°C, the mixture was allowed to cool to room _
temperature and added to 100mL of isopropanol. The mixture was concentrated to

_ dryness. The residue was triturated with 200mL of chloroform, filtered and
concentrated to dryness under reduced pressure. The resulting oil was fairly

15 homogeneous by TLC (development with 90:10 chloroform saturated with ammonia:
methanol): |

IH NMR (400MHz, CDCI3): § 7.1 (5H), 4.3 (brs, 2 H), 3.5 (d, 2H),

3.4 (m, 1H), 2.6 (m, 2H), 2.5 (m, 1H), 2.25 (m, 1H), 1.9 (m, 1H). '
Step 2:
20 3-Carbamoyl-pyrrolidine-1-carboxylic acid benzyl ester

A mixture of 4.5g 1-benzyl-pyrrolidine-3-carboxylic acid amide,
~ 200mL THF, 20mL methanol and 1g 20% palladium hydroxide on catbon was shaken .
under 50psi of hydrogen for 12h. The catalyst was filtered off and the filtrate
25  concentrated under reduced pressure. nying under vacuum gave 3g of an oil. Toa |
stirred solution of the crude residue in 500mL of chloroform was added S.Sg' of N-
(benzyloxycarbonyloxy)succinimide and 2.2mL of triethylamine, The mixture was
. allowed to stir overnight then washed with 50mL of saturated sodium carbonate, dried
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23 August 2005 PCT/ US02/ 05226 C-{ _
1-[2- (4- Fl uor o- phenyl ) - et hanesul fonyl ] - pi peridi n-4-yl } 83 AQgbstRo06xt ure of

0. 4g of f1 uoro-phenyl ) - et hanesul fonyl ] -
pi peri di {VO%%PM&? hyl }-carbanic acid tert-butyl ester and Bn/USROIREHC in

di oxane - was stirred at roomtenperature for 3h, then diluted wth 501 of
chl oroform washed wth 50nL of saturated sodi um carbonate, dried over

magnesi um sul fate and concentrated to dryness under reduced pressure. The
product was a white solid: 10, 1H NWR (400MHz, CDC13): S 7.2 (m 2H), 7.0

(dd, 2H), 30981‘ rﬁ neditin sulfdte] atBeontElitratdd (ﬁt‘j’rﬂcsszl"hmﬁgatﬁn(ﬁb ch%'ﬂmtoéraﬁh)( d,
2H), 1.5 iln “Hmutl% %%C}% 301. Step

(1-[2- (4- FI 88 ‘Cﬁ hfuting, thr\Acptats: ;S%erﬂil%li% gave %C#Ettaﬁwl*} 15
pyri m di n- 2pylrelidined -chibox§lidadiil kenybesniér: 0. 3g of C{

1-[ 2- (4- Fl uor o- phenyl )%MWQMEELC and%g}n}l?r@ égfdbrr{%tﬁy) grg( 0. 3g

of 2-bronopyri m di ne, prdpano

NN- di i sopr op¥)el.4hyinabiine. s nh d B 2211 (om, 2H) ux overni ght. Purificati on of 20

the residueg @%} fined after concentration under reduced pressure by

- preparative r'omat o%raphy, eluting with ethyl acetate gave a white.
solid. 1H NVR (400MHz 3-&mapmethyl-pgrglidipe(ldcarbodylic Acid h(enzylasber 7.0 (dd,

2H), 6.58 (dd, 1H), 5.25 (br m 1H), 3.82 (d, 2M, 3.4 (dd, 2H), 3.15 (s,

414), 2.75 (dd, 2H), 1.9 (d, 2H), 1.8 (m 11-1), 1.3 (m 2H) 25 M5 (m+l)

379. -104 23 August 2005 WO 02/ 068409~RCT/ US02/ 05226

D SV
.0

10 A mixture of 1 g 3- carbamoyl-pyrrohdme 1—carboxy11c acid benzyl
ester and 24mL 1M borane-THF was stirred at room temperature for 24h then
carefully quenched with 50mL. of 3N HCI. The mixture was concentrated under

 reduced pressure, then partitioned between S0mL chloroform and 25mL saturated
aqueous sodlum carbonate. Concentration of the combined extracts after drying over

- 15 magncszum sulfate gave 3-aminomethyl-pyrrolidine-1-carboxylic ac1d benzylester:
I NMR (400MHz, CDCI13) ): § 7.35 (m, 5H), 5.15 (s 2H) 3.7-4
(complex, 4H), 2.7 (m, 1H), 2.4-2.0 (complex 2H), 1.6 (m, 4H) '
Step 4:

3-(Pyrimidin—2~y1aminomethyl)-pyrtolidine-1-carbox.ylic acid benzyl
20  ester ' : o

CL
N H/_Q'(Z}-—'OVO

A mixture of 3- annnomcthyl—pyrrohdme— -carboxylic ac1d benzyl ester
(0. 15g), 2-bromopyrimidine (0.25g), 2-propanol (IOmL) and of N,N- .
dusopropylethylannnc (0.1mL) was heated to reflux overnight. Purification of the
25 rcsiduc obtained after concentration under reduced pressure by preparativé
chromatography, and eluting with ethyl acetate, gave 3- (pynrmdm-Z-ylannnomethyl)-
pyrrohdme-l-carboxyhc acid benzyl ester as a solid:
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2

EXAMPLE 79: 3- (Pyrimdin-2-yl am nonet hyl ) - pyrrolidine-|-carboxylic acid

benzyl ester Step 1: 5 1-Benzyl-pyrrolidine-3-carboxyli Qsm'gdstaamnde To a
m xture of 4.4qg 1-benzyl-pyrrolidine-3-carboxylic acid neth ester (M J.
Kor net , WO%{'OG’%I‘? S."E. Tan, J. Organic Chemistry, 33: gﬁﬁé’s%%ﬁéf“l%&

and 3g formam de in 1 Ol of anhydrous. DMVF heated to 100C, a solution of
sodi um 10 net hoxi de, from O 33g of sodi um di ssol ved in nmethanol, was added
dropwi se over 20 mnutes. After stirring for Ih at 100C, the m xture was
allowed to cool to room tenperature and added to 100nL of isopropanol. The

XL e was concent augehik GlioNRSs g Rk E 2t i ShSlecEial 200
pressure. They Sy IHY i {s W&$3 k&l bH), B GOAIDEHeqHS 119}3} AECh deved gpnent
wi th 90: 10 chI ?%ﬂglo’fﬁ}xgﬁ%ur at ed vvlth ammoni a: nethanol): 1H NVR (400VMHz,

CDC13) : rs, 3.5°(d, 2H), 3.4 (m JH, 2.6 (m
2H), 2.5 (m IH) 2. 2M.(>‘|6m+ll}-9=311 9 (m 1H): Step 2: 20 2N 1--N 0 0

" 3- Car bangyl - pyrrolidine-1-carboxylic acid benzyl ester A mxture of 4.5¢g

1- benzyl “pyrrolidi ne-3-carboxylic acid am de, 200nL THF, 20rL net hanol and
lg 20% pal | £KAMH‘IyEI8@:><i de on carbon was shaken - under 50psi of hydrogen

for 12h. The catal yst fuI o5k -APWMIEIM etﬂgm éilp% ﬂlﬁ québ Hggagrat ed

under reduced pressure yi ng-un er vacuum an o To a

stirred sol bep éﬂeﬁFfthe crude residue in 500nL of chI orof orm was added 5. 5¢

of N (benzﬂt@ﬁxycar bonyl oxy) succi ni m de and 2.2nmL of triethylamne. The

1 | owed to,stir ved' ght the1 Wa(fged with 50mL of saturated
eridine- ylic acid benzyl! ester

m xt ur e
sodi um éﬁabonat dr i daAcetPspip

carbox
3O L
0

To a solution of 5g of 4-(N -methoxy—N—methyl—ca;:bamoyl)—piperidine—
1-carboxylic acid benzyl ester (S. Nahm and S. W. Weinreb, Tetrahedron Letters,
| 22:3815-3818(1981)) in S0mL of anhydrous THF cooled to 0°C, was added dropwise
15  6mL of 3M methylmagnesium bromide in ether over 10 minutes. After stirring for 1h
at 0°C, the resulting mixture was quenched with 50mL. of 1N HCI and extracted with
3 x 50ml of ether. The combined extracts were dried over magnesium suifate and
_ concentrated to dryness under reduced pressure. Drying under vacuum gave 4-Acetyl-
piperidine-1-carboxylic acid benzyl ester as a white solid:
20 11 NMR (400MHz, CDCI3): 8 7.35 (m, SH), 5.15 (s, 2H), 4.2 (br s, 2
), 2.9 (brt, 2H), 2.5 (m, 1H), 2.2 (s, 3H), 1.9 (m, 2H), 1.6 (m, 2H).
Step 2 _
4-(1-Hydroxyimino-ethyl)-piperidine-1-carboxylic acid benzyl ester

HO"}_CN—{OO p

25 A mixture of 4.0g of 4-acetyl-piperidine-1-carboxylic acid benzyl
| “ester, 25mL of pyridine, and 6g of hydroxylamine hydrochloride were heated to
-100°C for 12h. The mixture was concentrated under reduced pressure and partitioned
between 200mL of ethy! acetate and S0mL of 1N HCL. The organic extract was dried
‘over magnesium sulfate and concentrated to dryness under reduced pressure. Drying
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23 August 2005 WD 02/068409 PCT/ US02/ 05226 over magnesium sul fate, and
concentrated to dryness. Purification by chromatography 2emugubt&msgel ,

el uting Wwd@8nd0 ethyl acetate: nethanol, gave 3-carba 02/05226
pyrrolidine-|-carboxylic acid benzyl ester: 1H NWVR (400 ) 1_33: 6 7.35

(m 5H), 5.6 (br m 2H, 3.6 (m 3H), 3.4 (m IH, 2.9 (br m 1H, 2.1 (m

2H). Step 3: 3- Ami nonet hyl -pyrrolidine-I-carboxylic acid benzyl ester . 10

A m xture of |g 3-carbanoyl -pyrrolidine-I-carboxylic acid benzyl ester and
24mL | M borane-THF was stirred at roomtenperature for 24h, then carefully

quenched wi tund&Ovecuwh gaNe HC1-hydive yimine-athe])vpiperodine & rartatkgtc acidberzyl r educed

. pressure, tt'égﬂgrgsaﬁ%)éﬁd:oned bet ween 501 chl or of orm and 25nL sat ur at ed
aqueous sodi um car bon ﬁ Concentration of the conbined extracts after wer:

15 magnesi um sul fate gavoME ARG 745 it AE). 15 L e a8 i (bssi 2

benzyl . est en , : ' ) m2H), 3.7.4
(corzr%I ex, 4 5. é? (%%%2%%21%]%)?%1&”% (2;%’, 'Ilg @2?211%)52.m82p 4: ,

3-(Pyri-r ﬁi di é1233'yl am nonet hyl ) -pyrrolidine-I-carboxylic acid benzyl 20
ester A mixture of 3- a¢q1pasr@;rohgﬁhﬂwenhgi)lpipamiﬁe-mm id Scidiﬁeh%xh'iflrb%hék ester
(0. 15g), 2-bronopyrimdine (0.25g), 2-propanol (10nm.), and of N N S

di i sopropyl ethylam ne (O InlL) wasiONeat to flux overnight. Purification
of the 25 residue obtained after cqg ntr @ nder reduced pressure by
preparative chromatography, and eluti W t —g-hyl acetate, gave

3- (pyrimidi n-2-yl ani nomet hyl ) - pyrrolidine-1-carboxylic acid benzyl ester
as a solid: - 106 23 August 2005 WD 021068409 PCT/ US02/ 05226 1H NMR
(400MHz, CDCIL3) ): 8 84 Hiixfueb ofAdg of 4-B-kjlroRkAino-Eth§l) {fF#feridine-1-carboxylic
acid benzyl ester, 0.4g of di-tert-butyldicarbonate, 0.15g of 10% pélladium on carbon
10 and 20mL of THF was stirred under anatmosphere of hydrogen for 2h. The mixture -
was filtered and concentrated under reduced pressure. Drying under vacuum gave 4-
(1-hydroxyimino-ethyl)-piperidine-1-carboxylic acid tert-butyl ester:
_ 1 NMR (400MHz, CDCI3): §4.15 (br s, 2 H), 2.7 (brt, 2H), 2.25 (m,
1H), 1.8 (s, 3H), 1.7 (m, 2H), 1.42 (m, 2H), 14 (s, 9H). =
15 Step4: ' ' '
(R,S) 4—(I-Anﬁno—ethyl)-piperidine-l—carboxylic acid tert-butyl ester

A mixture of 3g of 4-(1-hydroxyimino-ethyl)-piperidine-1-carboxylic
 acid tert-butyl ester, 5g of wet Raney-nickel and 100mL of 5% ammonia in ethanol
20  was shaken under 55psi of hydrogen for 12h. The mixture was filtered and |
' concentrated under reduced pressure, The resuiting crude product was taken up in
250mL of chloroform, dried over magnesium sulfate, and concentrated under redﬁced
pressure. Drying under vacuum gave (R,S) 4-(1-amino-ethyl)—_pipeﬁdine—1-carboxylic
acid tert-butyl ester: ' . o
25 1H NMR (400MHz, CDCI3): 8 4.05 (br s, 2 H), 2.6 (br m, 3H), 2.25
(m, 1H), 1.6 (dd, 2H), 1.4 (s, SH), 1.2 (m, 2H), 1.1 {m, 2H), 1.0 (d, 3H).
Step 5: _ : , _
(R,S) 4-{1-(Pyridin-4-ylamirio)-ethyl]-piperidine-1-carboxylic acid
' tert-butyl ester | ‘ '
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1H, 5.8 (m 1H), 5.1 (s 2H), 3.s (m 2H), 3.4 (m 3H), 3.2 (m 1H), 2.55
(m 1H), 2.0 (m 1H), 1.7 (m 1H M (m+l)=313. 5 EXAVPLE33Qguiemog] ester
(R'S) 4- ridin-4-ylamno)-ethyl)-piperidine-|-carboxylic acid Step 1:
104- Acet%'l‘)‘%%%‘w Pdi ne-1-carboxylic acid benzyl ester To BCIBISM9BH of 5g of

4- (N- et hoxy- N- net hyl - car banoyl ) - pi peri di ne- 1-carboxylic acid benzyl ester
(S. Nahmand S. W Winreb, Tetrahedron Letters, 22:3815-3818(1981)) in
50n- 1L of anhydrous THE cooled to 0C, was added dropw se 15 6nl of 3M

met hyl magnesi um bromide in ether over 10 minutes. After stirring for |h at

0C,- the resulting m xture was qu hed with 50rnL of IN HO . and extracted
with 3 x 50rnL of ether. The co«?@? agPs were dried over nagnesium
~sulfate and concentrated to drynéss 4n /T ed pressure. Drying under

-vacuum gave. 4- Acetyl - pi peridine-I-carboxylic acid benzyl ester as a white
solid: 20 1H NVR (400MHz, CDC13): S 7.35 (m 5H), '5.15 (s, 211), 4.2 (br s,

2 H, 2.9 (br t, 2H) A%ﬂ&u&rﬁ iF 4-(2- a%nﬁ@etf@i‘jbpipénd?ne(-ﬂ’bar%ﬁk Alc]acﬁit@
Step 2: 4-(%—&/ g’n?g per hﬂfgl- ggr boxyl 1 c acid benzy ester
25 A mixtur@¥ eszfe’% &0 Cg‘i“‘pl@fdr‘éﬁ e} 3.68 PR fertrbyigxidenzy |
ester, 25n1_0cif4gwf|;:>aklhdmn aamteag:s&g ofhygeRiyBENAP end 501D 0N TBIR wie heatfed thieat ed
Lo 00 sk P s W SORA LG i MARE e AT RS (o
extract was unddreeduced pressmugn€hd wesulting feaidne aved peditiveed bmv'ech $00mle yhess under

reduced pr eemuf&fom%%m Q«gorgL P Gakep m%sﬁ} cg?sQQée i 9\?&9& IEQJ(f&E@% 05226
under vacuum gave 4 I m no- et aI eri di ne- car oxylrc acid
benzyl . concentrated under reduce pressure. Punﬁcatlon ychromatography, eluting with

90:10 chloroform saturated with ammonia: methanol gave (R,S) 4-[1-(pyridin-4-
10  ylamino)-ethyl]-piperidine-1-carboxylic acid tert-butyl ester resin:
1H NMR (400MHz, CDCI3): 8 8.15 (d, 2H), 6.4 (d, 2H), 4.3 (d, 1H),
4.15 (brs, 2 H), 3.2 (m, 1H), 2.65 (m, 2H), 2.5 (m, 1H), 1.7 (dd, 2H), 1.6 (m, 1H),
1.42 (s, 9H), 1.25 (m, 2H), 1.15 (m, 2H), 1.1 (d, 3H)
~ Step 6:
15 (R,S) 4-[1-(Pyridin-4-ylamino)-ethyl}-piperidine-1-carboxylic acid
benzyl ester '

A mixture of 0.1g of 4-[1-(pyridin-4-ylamino)-ethyl]-piperidine-1-
carboxylic acid tert-butyl ester and 10mL of 4N HCI in dioxane was stirred at room
20 - temperature for 2h, then concentrated to dryness. The residue was diluted with 50ml.
of chloroform and 1mL of saturated sodium carbonate, cooled to 0°C and treated with
0.05mL of benzy! chloroformate. The resulting solution wag allowed to stir for 3h
then separated. The organic layer was dried over magnesium sulfate and concentrated
under reduced pressure. Purification by preparative chromatography eluting with
25  90:10 chloroform saturated with ammonia: methanol gave (R,S) 4-[1-(pyridin-4-
| ylamino)-ethyl]-piperidine-1-carboxylic acid benzyl ester:
1H NMR (400MHz, CDCI3) § 8.15 (d, 2H), 7.3 (m, 5H), 6.4 (d, 2H),
4.38 (d, 1H), 4.15 (br s, 2 H), 3.4 (m, 1H}), 2.9 (m, lH) 2.75 (m, 2H), 1.65 (dd, 2H),
1.6 (m, 1H), 1.32 (i, 4H), 1.1 (d, 3H)
30 MS (m+1) = 340.
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ester as a solid: 1H NMR (400MHz, CDC13): 5 7.35 (m 5H), 5.15 (s, 2H), 4.3
(br s, 2 H, 2.8 (br t, 2H) 2.3 (m 1H), 2.05 and 1.852§3sgusttIos1.8 (m

2H), L 56 el 5 Step 3
4- (1- Hydr oxyi m no- et hyl ) - pi per| di ne-1-carboxylic acid terlfcgﬁﬂﬂ‘}s’ézgt er A

m xture of 3.2g of 4-(1-hydroxyim no-ethyl)-piperidine-I-carboxylic acid
benzyl ester, 0.4g of di-tert-butyldicarbonate, 0.15g of 10% pal | adi um on
carbon 10 and 20nL of THE was stirred under anat nosphere of hydrogen for
2h. The m xture was filtered and concentrated under reduced pressure.
Dryi ng under vacuum gave 4- (1-hydroxyi m no-ethyl)-piperidi ne | - carboxylic

acid tert-butyl ester S 4.15 (hr. s, H, 2.7 (br
t, 2H), 2.25 (m Tffqﬁhl win ﬁ? %f??ﬁ)ﬂépﬁere Efeﬁﬂfeérf{"f@ﬁ?ﬂmfrm (s,
9H). 15 St epmmine (i&cﬁ))edlhe(rmn/hnd nchktdgbYstiniteihdteliobyeld using benditio aagi d )

tert-butyl I

4- (1- hydr oxyi }F;'n ngég{g] yf#tglth%fé?lg Fﬁ{éeqmcar%oxyll‘Eg7 3ep § wlsss ofsTYisC ester, 59
of wet Réneyta¢dkel and 100nL of 5% ammonia in ethanol 20 was shaken under’
55psi of hydrogen for 12h. The m xture was filtered and concentrated under
r educed presig# @9’@(36 resulting crude product was taken up in 250nL of
chl orof orm A i magnesi um sul fate, and concentrated under reduced:

pressure. Drying undeNpr(RiPhgilethafbsfonyl)-piperidin-4-yimethyl]-quinazoline-
4-(1-am n(():D‘é[J% ] { Dl peri di ne- I@g’ar boxylic y)aglpd tertybut 3{]321{137?(? m§5 1H NWR
(400MHz, 1§i %.05 (br s, 2 H), 26(br|n, 3H), 225 (m 1H), 1.6
(dd, 2H), 1.4 (s, 9H), 12(mHZJ-|) 1.1 (m 2H), 1.0 (d, 311). Step 5:

(R'S) 4-[1-(Pyridin-4-ylam no)- | ]-pi peridine-I-carboxylic acid
tert-butyl ester -108 23 Augus \T@/ $68409..PCT/ US02/ 05226. A mxture
of - 3g 01‘104(1 am no-ethyl)-pip HOX yI aC|dtert-

EXAMPLE 81 was prepared from C-{1-(2-phenyl-ethanesulfonyl)-
piperidin-4-yl]-methylamine and 2-chloro-quinazolin-4-ylamine (2-chloro-quinazolin-
* 4-ylamine was prepared from 2,4-dichloroquinazoline and 'ammonié in THF at room
temperature; N.B. Chapman, G. M. Gibson, F.G. Mann, J. Chem. Soc 1947, 890~
15  899): MS (m+1) = 426.

EXAMPLE 82

-amine

20 L{ - ile\@ | o |

_ EXAMPLE 82 was prepared from C-[1- (2-phenyl-ethancsulfonyl)—
plpend1n—4-yl]-methylamme and 2-chIoro-9H—punne (2-chloro-9H-purine was
- prepared according to S. R. Brashears, S. S. Wang, S. G, Bechtolt, B. E. Christensen, -
J. Am. Chem. Soc., 81:3789-3792(1959)): MS (m+1) = 401. '
25 .
EXAMPLE §3:
2-{ [1-(2-Phenyl-ethanesulfonyl)-p1pend1n-4-ylmethyl]—amlno }-
' pynnndme—4-carboxyhc a01d amide

-110_
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butyl ester, 2.5g of 4-bronopyridine hydrochloride, 3.6g of sodiumtert
but oxide, 0.14g of palladiumacetate, 0.38g of racem c BiNAR.&Rdg50ML of
THE was heated to 5 reflux for 12h. The m xture was cooled, diluted with
50mL of YR E0348Y concentrated under reduced pressure. PEEUSBHONEG ng
resi due was partitioned between 500nL of chloroformand 200nL of water.
The extracts were dried over nagnesi um sul fate and concentrated under
reduced pressure. Purification by chromatography, eluting with 90:10 .
chl orof orm saturated with ammnia net hanol gave (R S) 4-[1-(pyridin-4 10-
yl am no) - et hyl ] - pi peri dine-1I - xylic acid tert-butyl ester resin: 1H NWR
(400MHz, CDC13): 8 8.15 (d, 2 SS—MH(d |—|)o 4.3 (d, 1H, 4.15 (br s, 2
H, 3.2 (m IH, 2.65 (m 2H), 2H), 1.6 (m 1H),
©1.42 (s, 9H), 1.25 (m 2H), HaY- (m 2H) 11](d . Step 6: 15 benzyl
ester (R'S) 4-[1-(Pyridin-4- yléjmno) et hyl ] - ﬂperldi ne-1-carboxylic acid A

m xture of O lg of 4-[1-(pyridin-4-ylamno)--ethyl]-piperidine-I|-
“carboxylic acid tert- Méﬁ%}wmptepi@ifmm @N1 HZphenyl-ditexesntomdy stirred

~at room 20 bﬁ:@]@ G- ggﬁnétﬂﬂaxﬁ]h}erah?%fbhﬁ%‘g%%ﬁhg daPodt M@ a:a:?cﬂ:& oL esi due

was dil ut ed of orm an sat ur- car bonat e,

cooled to oélVY'a W@ép@d‘*wpﬂxmae@rﬁzm@f waéa@pmeémp@rémgrtwﬁvﬂ@
resul ting sl Bt OBrisBs. R Lemdct@ Ghdng, ToOHeRPocytheOnsRPR180-291(1 ds-ﬁ orgam c
| ayer was dried over es uI fate and concentrat ed under uced
pressure. Purificatio {)1“ ep ative chromat ography eluting with 25 90: 10
chl orof orm saturated with ammoni a: nethanol gave (R S) 4-[1-(pyridin-4-

yl am no) - et%l%ph 4d| ne 1-carboxylic acid benzyl ester: 1H NVR (400MHz,
CDC13) 8 8 @% m 5H), 6.4 (d, 2H), 4.38 (d, 1H), 4.15 (br s,
2 H), 3 4 (m 1H, 2.6 Mﬁh Hﬁ-pmn?ﬁy]()fﬁl (2phenyl- eﬁlﬁﬂ(ﬂsiﬂfonﬂﬁmpenﬂlrﬁﬁi( m IH),
1.32 II;I)@T §40]2 ine3H) 30 M5 (mt+1) 340. -109 23 August 2005

02/ 068409 05226 _

N/\ NH

Ny \_CN_/\©

EXAMPLE 84 was prepared from C-[1-(2-phenyl-ethanesulfonyl)-
piperidin-4—y1]-mcthylanﬁne and 6-chloro-9-methyl-9H-purine (6-chloro-9-methyl-
_ "9H-pur1ne prepared accordmg to G. B. Eilon, . Org. Chem., 21: 2478-2491(1962) o
15 " MS (m+1) = 415.

=0

O=m

- EXAMPLE 85:
_ (7-Methyl-7H-purin-6-yl)-[1-(2-phenyl-ethanesulfonyl)-piperidin-4- .
ylmethyl]-amine

o :
- o i
_  N—8
, \_C ||_/©
20 0

EXAMPLE 85 was prepared from C-[1-(2-phenyl-ethanesulfonyl)-
p1pend1n-4—y1]—methylam1ne and 6—chloro-7-mcthy1-7H-punne {6-chloro-7-methyl-
" 7H-purine was prepared according to G. B. Eilon, J. Org Chem., 27:2478-
2491(1962): MS (m+1) =415.
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The fol | ow hg EXAMPLES 81-103 were pr epar'ed froma primary amne described’
herein and a chl oro-substituted heterocycl e using condi t i2GrugaBZ005

pr ocedur &dtki@r to those described in EXAMPLE 77, Ste
ot her wi 50 & stated: EXAVPLE 81: N2-| b/ e

1- (2- Phenyl - et hanesul f onyl ) - pi peri di n-4-yl met hyl | - C]UI nazol i ne 2, 4 di am ne
10 "~-NH o --/~.. S 11 0 EXAMPLE 81 was prepared from

C- [ 1- (2- phenyl - et hanesul fonyl ) - pi peridin-4-yl]-methylam ne and

2- chl or o- qui nazol i n-4-yl am ne (2-chl oro-quinazolin- 4-ylamne was prepared
from 2, 4- di chl or oqui nazol i ne and amoni a in THE at room tenperature; N.B.
Chaprran F G Mann, J. Chem Soc., 1947; 890 15 899): M
(m+l) 426. W@

1-(2- Phenyl et hanesul f@ﬁ@tbl)ldlpMp)dammomeﬂhﬂ}plpbﬂndahi: 1-dadxylic neid Deydy) estbr 25
am ne EXAMPLE 82 was pr epared from G- f |-(2-phenyl-ethanesul fonyl)-

pi peridi n-4-yl]-nethyl-am ne and 2- chI or o- 9H purigey( 2- chl or o- 9H puri ne was
prepared according to S. R Br S. S V& S. G Bechtolt,‘ B. E

Christensen, .1. Am Chem So \3@@1‘5 195 )): MB (mrl) = 401.
EXAMPLE 83: 2- { [ 1-(2- PhenyINet anesu nya) - pi peri di n- 4 yl met hyI] am no
}- pyr| m di ne- 4- car boxylic aci i de -110
5 EXAMPLE 86 was prepared from 4—annnomethy1—p1per1d1ne—1-
carboxylic acid benzyl ester and 4-methylthio-pteridine (4-methylthio-pteridine was
prepared according to A. A. Brown, D. J. Brown,h. C. S. Wood J. Chem. Soc 1954,
3832-3839): MS (m+1)=379. ‘

10 EXAMPLE 87
4-[(7TH-Pyrrolo[2, 3-d]pynnrndm—4—ylaxmno)-mcthyl]-pipendme-l—
carboxylic acid benzyl ester

//'_

N HN

HN, _~

- _ EXAIVIPLE 87 was prepared from 4—annnomethyl-p1pend1ne-1- o
15 carboxyhc ac1d benzyl ester and 4-chloro-7H-pyrrole[2,3-d]pyrimidine (4—chloro—7H—

pyrrolof2,3-dJpyrimidine was prepared according to U. Lupke, F.. Seela, Chem. Ber.,
112:3832-3839(1979): MS (m+1) = 366,

EXAMPLE 88:

20 o 4-[( 1H—Imidazo{4,5-c]'pyridin—4¥ylamino)—methyl];piperidine—1—
carboxylic acid benzyl ester

Q””\—Q:—« ﬁ@

‘ EXAMPLE 88 was prepared from 4—am1nomethy1—p1pend1ne-1—
.carboxyhc acid benzyl ester and 7—chloro-3H-1m1dazo[4 5-b]pyridine (7-ch10r0~3H—

-112-



23 August 2005 WO 02/068409 PCT/ US02/ 05226 HN EXAMPLE 83 was prepared from

C. [1-(2-phenyl -ethanesul fonyl)- piperidin-4-yl] nethyl agBmagasdoos

2-chl oro-pyrim di ne-4-carboxylic acid am de (2-

chl or o- pYPiYeRL- 4- car boxyl i c acid ami de was prepared aBEBHUSI¥E2¥0 G D.

Davies, 5 D. E. OBrien, L. R Lewis, C. C Cheng, J. Heterocyclic Chem,

1:130-131(1964): M (m+l) = 404. EXAMPLE 84: (9-Methyl-9H purin-6-yl)-] -

1- (2- phenyl - et hanesul fonyl ) -pi peridin-4- 10 ylnethyl]-anmine NN N~ NH _ O

L.f4 15 20 EXAWMPLE 84 was prepared from C [ 1-(2-phenyl -ethanesul fonyl) -

pi peridin-4;yl - h - .9- hyl. - OH- N6 . '

(6-chl or o- QEIMn%dtaﬁglz’Esr%b@mdl??wgg%regarg@é%og%@%?(g?h%dl%u%ocﬁ' oL, PER% 3. ag. .

Chem , 27:2fpem m@eg-).ﬁ:S&@(Sﬁw&?&@lMSEmWeéﬁés: S

- (7-Methyl -7H purin-6-yl)-[ 1-(2-phenyl-ethanesul fonyl)-piperidin-4-

yl met hyl ) -am_ne EXAVPLE 85 was prepared from

C[1l-(2- phe%AW%ul'f onyl)- piperidin-4-yll-nmethylam ne and

" 6-chl or o5 7met hyl - 7H pB-Chkrd-By@find-¢h-1 1 Eihphy yi-ciidneiifon ridfrepar ed
according to, G Ei Ig{)n, J. %ﬁg'. Cﬂlg_rzn%?: 2’278 2491 ( 1%1%%*?})‘[B M5 (m+l) =

415. -111 23‘“16&‘%}&‘?”‘5’605 WO 02/ 068409 PCT/ US02/ 05226 EXANPLE 86:

Cl
N
=N J\@
EXAMPLE 89 was prepared from C-{1-(2-phcnyl-ethanesﬁlfonyl)—

piperidin-4-yl}-methylamine and 2,3-dichloropyrazine (refluxing 2-butanol):
10 MS (m+1) = 396.

N—

O=tn=0

- EXAMPLE 90:
[1-(2-Phenyl-ethanesulfonyl)-piperidin-4-ylmethyl]-pyrazin-2-yl-amine

N
N

15 EXAMPLE 90 was prepared from (3-chloro-pyrazin-2-yl)-{1-(2-
phenyl-ethanesulfonyl)-piperidin-4-ylmethyl]-amine by hydrogenation in ethanol-
- triethylamine over 5% palladium on carbon, 1atm of hydrogen: MS (m-+1) = 361.

EXAMPLE 91: N ‘ _
20 (2-Chloro-5-methyl-pyrimidin-4-yl)-[ 1-(2-phenyl-ethanesulfonyl)-
piperidin-4-ylmethyl]-amine

Cl

-113 -



4- (Pteridin-4-yl am nonet hyl ) - pi peri di ne-1-carboxylic acid benzyl ester 5
EXAMPLE 86 was prepared from 4-am nonet hyl - pi peridine-1 23aukexyldos aci d
benzyl e 4- et hyl t hi o-pteri di ne (4-nethylthio-pteridi

prepar edwggzé@g@gg to A A Brown, D. J. Brown,h. C S sé)%ﬂ?%?{“g%ﬁem

Soc., 1954, 3832-3839): Ms (mtl) = 379. 10 EXAMPLE 87: 4-[(7H Pyrrol o [2,
3 "-d] pyrimdin-4-ylam no)-nethyl]-pipeeridine-|l- carboxylic acid benzyl
ester EXAMPLE 87 was prepared from 4-am nonet hyl - pi peridine-1 15 carboxylic
acid benzyl ester and 4-chloro-7H pyrrolo[2,3-d].pyrimdine (4-chloro-7H
pyrrol o[ 2, 3-d] pyri m diEEAMELBYERAs ;ﬁm@}h@g—@.ghe&%e!ﬁﬁmsﬁm%@ a,

Chem Ber., .112d: 323%]&38%%%{%79% ,ﬁiﬁ(}%lr) = 81 20 EXAMPLE 88: ;
CA-[(1H 1" mi PR SERR Re and 24l qhigromsmathy]-ppimidingi MS-(mD Tar boxyl i ¢
aci d benzyl 446t er EXAMPLE 88 was prepared from 4-am nonet hyl - pi perdi ne-1- -
carboxylic acid benzyl ester and 7-chloro-3H i m dazo[ 4, 5-b] pyri di ne
(7-chloro-3H -112 WD 02/ 068409 23 August 2005 PCT/ US02/ 05226
i m dazo[ 4, 5 BXAMIIIE #3: was prepared according to Y. Mzuno, T. Itoh, K

Sai ta, Chem Pharm, I%?_Iﬂaet?y%éi r%%ﬁi réiz-_%'( J[QE&) e lll}ﬁaér{] lgg%e%uﬂ:ongg%é? n. I LE 89: 5

(3-Chl oro-pyrazi n-2-yl eny thanesu pIp
yl met hyl | - afipehpdiguineg " N. s | p

.
N )
090

EXAMPLE 92 was prepared from (2-chloro-5-methyl-pyrimidin-4-
10 yh-[1-(2-phenyl-ethanesulfonyl)-piperidin-4-ylmethyl]-amine by hydrogenation in
- ethanol-triethylamine over 5% palladium on carbon, latm of hydrogen: MS (m+1) =

QO=th=0

3755
EXAMPLE 93:
15 ~ [1-(2-Phenyl-ethanesulfonyl)-piperidin-4-ylmethyl}-pyrimidin-4-yl-
amine ' '
N
' N//_"\ NH

EXAMPLE 93 was prepared from C-{1-(2-phenyl-ethanesulfonyl)- .
_  piperidin-4-yl]-methylamine and 2,4-dichloro-pyrimidine followed by hydrogenation
20 in ethanol-triethylamine over 5% palladium on carbon, latm of hydrogen: MS (m+1)
=3615. | - |

EXAMPLE 94:

7 (4—Methy1—pyn’midin—2-y1)—[1-(2-pheny1—cthanesulfony1)—piperidin-4- '
25  ylmethyl]-amine
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E

0 10 EXAMPLE 89 was prepared from G [1-(2- phenyl et hanesul fonyl ) -

pi peri di n-4-yl]-nethyl anine and 2, 3-di chl or opyr azi ne (refgia,mggng 29pBut anol ) :
M5 (mtl) 396. EXAMPLE 90: .

j1-(2- PhWMZ’Oé?“H%nesul fonyl ) - pi peri di n- 4-yl met hyl ) - pyr aziP&TAIS)FORA¢ ne NH 0
N x 18 0 15 20 EXAMPLE 90 was prepared from
(3--chloro-pyrazin-2-yl)-[1-(2-

phenyl - et hanesul f onyl ) - pi peri di n-4-yl met hyl ] -am ne by hydrogenatl on in

et hanol - triethylam ne over 5% pal | adi um on carbon, | atm of hydrogen: M

(m+l) 361. EXAMPLE 91: (2- Qr o- 5- met hyl - pyri m di n-4-yl)-
1-(2- phenyl et hanesul fonyl) - }dl n- -yI @et hyl ] - am ne WO 02/ 068409 23,
August 2005 PCT/ US02/ 05226 E a rom

C- [ 1- (2- phenyl - et hanesul f onyl”) - p| peri -4-lyl] | am ne and

, 4-dichl oro-5-nethyl -pyrimdine: M5 (m+l) ™M10. EXAMPLE 92:
(5-Met hyl -pyrimdin-4-yl)-[ 1-(2-phenyl -ethanesul fonyl) - pi peri di n-4-

"yl met hyl ] - ani ne EXAI\/PLEX&MBBE 9drvenarerirdd fiom C-{1-(2-phenyl-ethanesulfonyl)-

(2-chloro-5 NP =
i) <115 2- prtirtca AR RAR s chlorentmepymasimigiog: MS ey 3755
hydrogenation in ethanol -triethylam ne over 5% paI | adi um on car bon | at m of

hydr ogen:s MyxRWPLE 95:

5-Fluoro-N2-[1-(2-phenyl-ethanesulfonyl)-piperidin-4-ylmethyi]-
pyrimidine-2,4-diamine

Q

N
F—{i S—nNH

" =N \@N_% J\@

O

EXAMPLE 95 was prepared from C-[1-(2-phenyl-ethanesulfonyl)-
10~ piperidin-4-yl]-methylamine and 2-chloro-5-flucro-pyrimidin-4-ylamine: MS (m+1)
=394.5.

EXAMPLE 96:
- N2-[1-(2-Phenyl-ethanesulfonyl)-piperidin-4-ylmethyl}-pydmidine-

o

HoN

15 24-diamine

cDO

0

EXAMPLE 96 was prepared from C-[1-(2-phenyl-cthanesulfonyl)-
piperidin-4-yl}-methylamine and 2-chloro-pyrimidin-4-ylamine (prepared from 2.4-
chloro-pynnndm—4-ylamme by hydrogenation in ethanol over 5% palladium on

20  carbon, latm of hydrogen) MS (m+1) = 376.5.

Q=

) EXAMPLE 97:
' (3-Methyl-pyrazin-2-yl)-[1-(2-phenyl-ethanesulfonyl)-piperidin-4-
yimethyl]-amine
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375.5. EXAMPLE 93: 15 |

1- (2- Phenyl - et hanesul f onyl ) - p| peridin-4-yl nethyl ]-pyrim ds Augastlroogm ne

EXAMPLE Q® yassqpwepared from C [ 1- (2- phenyl - et hanesul fonyé S02/0
pi p. eridin-4-yl]-nmethylam ne and 2, 4-di chl oro- pyri m di ne fo'wI é”By

hydr ogenati on 20 in ethanol-triet hyI am ne over 5% pal |l adi um on carbon, |atm

of hydrogen: M5 (m+Hl) 361.5. EXAMPLE 94: (4-Methyl-pyrimdin-2-yl)-

1- (2- phenyl - et hanesul fonyl ) - pi peridin-4- 25 ylnethyl]-am ne . W 02/ 068409

N I>-NHO rN 23 August 2005 PCT/US02/ 05226 EXAMPLE 94 was prepared from

C-[1- (2- phenyl - et hanesul f onyl );_pi peri di n-4-yl]-methyl am ne and

2-chl or.o- 4- et hyl - pyri m di ne: <W 1) 375 5 5 EXAMPLE 95: 5-Fl uoro- N2- [
ri

1- (2- phenyl - et hanesul f onyl ) - pi dkn_@ yr| m di ne- 2, 4- di ari ne
-NH O =--N -S H2N 11 0 EXAMPLE 95 was paned f

C-[ 1- (2- phenyl - et hanesul fonyl )- 10 pi peridif-4-yl - Tnet hyl am ne and
2-chl oro-5-fluoro-pyrimdin-4-ylamne: M5 (mtl) 394.5. EXAMPLE 96: N2-]

1- (2- Phenyl - et hanesul TEXAMPIE 7 mias prepdred|fromh B[ 1} 2mbehyi-ethairsulfonyl)-

p1pendm—4-yl] -methylamine and 3-bromo-pyrazine-2-carboxylic acid methyl ester _ |
followed by reduction with lithium tri-sec-butylborohydride at 0°C in THF: MS )
5 (m+l)=3755.

EXAMPLE 98:
{1-[2- (2—Fluoro—phcnyl)-ethancsulfonyl]-p1pend1n 4—ylmethyl}-

pyrimidin-2-yl-amine
C TN fi

EXAMPLE 98 was prepared from 2-(2-fluoro-phenyl)-ethanol as _
described in EXAMPLE 78, Steps 1-7 above: MS (m+1) = 378.5.

N

O:m-—-

10

. EXAMPLE 99: _ .
15 7 {i- [2-(4-Chloro-phenyl) ethanesulfonyl] pxpendln—él_ylmethyl}-
pyrimidin-2-yl-amine

m::O

C \>_N\_<:/\N

EXAMPLE 99 was prepared from 2- (4-chloro—pheny1)—ethanol as
descnbed in EXAMPLE 78, Steps 1-7 above: MS (m+1) 396

Cl

o=

20
- EXAMPLE 100: _

Pyrimidin-Z-yl-[l~(2—p-toly1-ethanesu_lfonyl)-piperidin-4—ylmcthyl]-

amine :
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15 2, 4-di am ne H2N EXAMPLE 96 was prepared from
G [1- (2- phenyl - et hanesul fonyl) - piperidin-4-yl]-nethyl anpaewgost 2005

2-chl oro-pyr.i g%ﬁ&n-&-yl am ne (prepared from2,4- -

chl or o- pﬁ‘w’ 442 4-y1 ami ne by hydrogenation in ethanol oV&T B985 adi um on
20 carbon, | atmof hydrogen): M5 (mtl) = 376.5. EXAMPLE 97:

(3- Met hyl -pyrazin-2-yl)-[ 1-(2-phenyl -ethanesul fonyl)-piiperidin-4-

yl met hyl ]-am ne -115 23 August 2005 WD 02/068409 PCT/US02/ 05226 NH 0- ~--~

s !l 10 EXAMPLE 97 was prepared from C [1-(2-phenyl-ethanesul fonyl)-
pi peridi n-4-yl]-nmet hyl am ne 3- brono- pyrazi ne- 2- carboxylic acid net hyl
ester followed by reducti Rl ithium ©ri-sec-butyl borohydride at 0C.in

TBF: M8 5 (mHl) = 375.5. E E RL@N__Q |
“1-[2-(2- Fl uoro-phenyl ) - et hanesul f onyl }-pi pgy i di n- met hyl ) -
pyrimdin-2-yl-amne .10 15 EXAMPLE.98 was (prepared from

2- (2-fluoro-phenyl)-ethanol as described in EXAMPLE 78, Steps 1-7 above:

"M (mH) = 378.5. EXAMBEEMAYLE 100 was prepared from 2-(4-methyl-phenyl)-ethanol as
' described in EXAMPLE 78, Steps 1-7 above: MS (m+1) = 375.5.

5 EXAMPLE 101: _
3-(Pteridin-4-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl
ester - '

: N
[
Lx
| |
et
: H TO\/Q
v
EXAMPLE 101 was prepared from 3-aminomethyl-pyrrolidine-1-

10 carboxylic acid benzyl ester (EXAMPLE 79, Step 3) and 4-methylthio-pteridine (A.
A. Brown, D. J. Brown,h. C. S. Wood, J. Chem. Soc., 1954, 3832-3839): MS (m+1)

=365.4.
" EXAMPLE 102: - |
15 3-[(9H-Purin-6-ylamino)-methyl]-pyrrolidine-1-carboxylic acid benzyl
ester

Y
HNY

H W’O\Q
© |

- EXAMPLE 102 was prepared from 3-aminomethyl-pyrrolidine-1-
carboxylic acid benzyl ester (EXAMPLE 79, Step 3) and 6-chloro-9H-purine:

20 - MS (1) = 353.4.

EXAMPLE 103:
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{

[ 2- (4- Chl or o- phenyl ) - et hanesul fon-yl ] - pi peridin-4-yl met hyi ]-

| -
Pyrimdin-2-yl-amine NHO -~N=$ 11 0 EXAMPLE 99 was prepagas Jopgm
2- (4- chl @rs | )-et hanol as described in EXAMPLE 78, %99 - [ _above:
NG (w1)‘ai&°§%%go EXAVPLE 100: Pyri ni di n-2-yl - [ 17625256
(2-p-tolyl-ethanesul fonyl)-piperidin-4-ylnethyl] am ne 23 August 2005 WO

1-

02/ 068409 PCT/ US02/ 05226 NI N N N N O EXAMPLE 101 was prepared from

3- ami nonet hyl -pyrrolidine-1- 10 carboxylic acid benzyl ester (EXAMPLE 79,
Step 3) and 4-nethylthio-pteridine (A A Brow, D J. Brown,h.-"C S Wod,
J. Chem Soc., 1954, IBBRrS88Y]-(2WBeryethahesudhyl-pifealRiBIraRy1]-15

3-T(9H Puri @ﬁ%@%.ﬂ%ﬁfggt hyl ] -pyrrolidine-I-carboxylic acid benzyl ester
20 NEB 0 ~MWfE2 |

: N
= O
. |
_ 9]

EXAMPLE 103 was prepared from C-[1-(2-phenyl-ethanesulfonyl)-
5  piperidin-4-yl}-methylamine and 6-chloro-3-nitro-pyridin-2-ylamine: MS (m+1)=
420.5.

EXAMPLE 104: _ _
(1H-Imidazo[4,5-b]pyridin-5-y1)-[1-(2-phenyl-ethanesulfonyl)-
10  piperidin-4-ylmethyl]-amine

EXAMPLE 104 was prepared from 3-nitro-N°-[1-(2-phenyl-
ethanesulfonyl)—pipetidin~4—ylmethyl]-pyﬁdine-2,6-diamihe-(EXAMPLE- 103) .
(1mmol scale) by hydrogenation in 15mL of THF/methanol over 0.5 of Raney-nickel

15  under latm of hydrogen for 1h, followed by immediate conversion of the crude, air

~ sensitive triaminopyridine into the imidazo[4,5b]pyridine by heating with SmL of
96% formic acid and 2mlL. of 37% hydrochloric acid at reflux overnight. The free
base was liberated with sodium hydroxide and purified by preéarative .
chromatography, eluting with 90:10 chloroform: methanol: MS (mH) =400.5.

20 : ' : ' ‘

 EXAMPLE 105:

4-[(1H-Benzoimidazol-4-ylamino)-methyl]-piperidine-1-carboxylic
 acid benzyl ester '

HQHN \_CN _(()o—-\@‘
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EXAMPLE 100 was prepared from 2--(4-net hyI phenyl ) - et hanol as descri bed I n
EXAMPLE 78, Steps 1-7 above: M5 (rn+l) 375.5. EXAMPLE 20Rugust 2005
3-(Pteri d| n- 4- é‘l ani nonet hyl ) - pyrrolidine-1-carboxylic aci d benz | ester
EXAMPLE W Brepared from 3-am nonet hyl - pyrrol i di ne- [P é@?ﬁ ic acid
benzyl ester (EXAMPLE 79, Step 3) and 6-chloro--9Hpurine: M- (ml) =
353.4. EXAMPLE 103: -117 .WD 02/068409 23 August 2005 PCT/ US02/ 05226
3-Nitro-N6-[1-(2- phenyl et h anesul fonyl)-pi peridin-4-ylmethyl]- pyridine

2,6-diamne @N:-( ~-NH O 11 0 EXAVMPLE 103 was prepared from
C- [ 1- (2- phenyl - et hane ARNLE 102 wR: RS %[da 1 7.4 :
6-chl oro-3-nitro-pyri 33& Y ﬁ/rsb Oﬁlzﬁbe LE?IZLa(iI))rgﬁiﬂ .

(1H 1 ni dazo[(Bhe1Hihs WQIWI#ZQEI J&r@ﬁﬂ{}gtﬂ_wge P{?ﬁéﬁﬁ? by de#iingels 38 plohiti-bepgenc-
“pi peri di n- 4-1y}-aminine ih-SRINGE thikth§d ordhofbrmA&with 10mg of p-toluenesulfonic acid
monohydrate at reflux overnight, concentration to dryness under reduced pressure,
5 hydrolysis with refluxing 3N HCI for 1h and neutralization with NaOH. Then,

" cooling and collection yielded the 4-nitro-benzimidazole product by filtration.
Catalytic reduction using Raney Nickel® in ethanol under latm of hydrogen for 1h -
gave 1H-benzoimidazol-4-ylamine as an air sensitive solid) and 4-formyl-piperidine-
1-carboxylic acid benzyl ester (prepared from 4-(N-methoxy-N-methyl-carbamoyl)-

10 piperidine-1-carboxylic acid benzyl ester, using the procedures described by S. Nahm
and S. W. Weinreb, Tetrahedron Leiters, 22:3815-3818(1981)) on a 1mmol scale by
reductive amination in SmL of 1,2-dichloromethane using sodium _
triacetoxyborohydride over 0.5 of Raney Nickel® under 1atm of hydrogen for 1h,
followed by immediate conversion of the crude, air sensitive triaminopyridine into the

15  imidazo[4,5b]pyridine by heating with 5Sml. of 96% formic acid and 2mL of 37%

- hydrochloric acid at reflux ovemight. The free base was liberated with sodium
hydroxide and purified by preparative chromatography, eluting with 90:10
chloroform: methanol: MS (m+1) = 365.5.

20 EXAMPLE 106:
o 4-[(3-Hydroxy-pyridin-4-ylamino)-methyl]-piperidine-1-carboxylic
acid benzyl ester

NQ;IHN \—CN*%Oh

o EXAMPLE 106 was prepared from 4—(3-hydroxy—pyndm—4-

25 ylcarbamoyl)-pipendme- 1-carboxylic acid benzyl ester (which was prepared by EDC
coupling of 4-amino-pyridin-3-ol and N-benzyloxycarbonyl piperidine-4-carboxylic
acid) by borane-THF reduction overnight at room temperature. The reaction was
quenched by slow addition of 1N HCI until pH = 2, then basified to pH = 10 with 10
N NaOH. Extraction with chloroform yielded a crude productjwhich was purified by

30  preparative chromatography, eluting with 90:10 chloroform saturated with ammonia:

" - methanol to give 4-[(3-hydroxy-pyridin-4-ylamino)-methyl]-piperidine-1-carboxylic
acid benzyl ester: MS (m+1) = 342.4. -
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15 20 EXAMPLE 104 was prepared from 3-nitro-N6-[1-(2-phenyl -
et hanesul f onyl ) pi peridi n-4-yl et hyl ] - pyri di ne-2, 6-di am ng A Mﬂbg 103)

( 1nmol Q,E‘I)F/ hydrogenatl on in 15nL of THE/ nethanol over

“Raney- ni ¢ der |atm of hydrogen for 1h, followed by ?%ﬁ?zé%éz“

conver si on of the crude, air sensitive triamnopyridine into the

i m dazo[ 4, 5b] pyridine by heating with 5nL of .96% formc acid and 2nlL of
37% hydrochl oric acid at reflux overnight. The-free base was |iberated

wi th sodi um hydroxi de and purified by preparative chromatography, eluting
with 90:10 chloroform nethanol: M5 (m+l). = 400.5. EXAMPLE 105:

4- [ (1H BenzogxAdaepk-147y! am no) - rret hyl ] - pi peri di ne-1-carboxylic acid

benzyl ester - 118 23 0 26 XANPLE-ldS
e e T

1H benzoi m repare by heating 1.5g of 3-nitro-benzene-
1, 2- di aniPne tﬂP On- LL of triethyl orthoformate with 10ng of

p-tol uenesul foni ¢ aci d8-Brwaph§-drabicych(3.2dfdcatr8-aved)mhahylami@encent ration to
dryness under reduced pressure, 5 hydrolysis-with refluxing 3N HCl for 1h -
and neutralization with NaOH Therfh—¢ooling and coll ection yielded the
4-ni tro-benzi m dazol e product by filtrdation. Catalytic reduction using
Raney N ckel (r) in ethanol under |ati hydrogen for | h gave

1H benzoi m dazol -4-ylam ne as an air itive solid) and

4-fornyl - pi peridine- 1l-carboxylic acid b igster (prepared from

4- (N-met hoxy- N- met hyl - car banoyl ) 10. piperidi né-1-carboxylic acid benzyl
ester, using the procedures described by S Nahm and S. W Wi nreb,
Tetrahedron Letters, 29 aé@fSﬂS@iﬂﬁsk@ﬂmfPPe@Wﬂh an gAdition fannsl mnitrogen iotet,y e

anination i mnBatruber $sphurliveddl o ﬁc@ﬂﬁﬁME&u&'@d é‘fgztﬁf%&’d h!ﬁlmﬁﬁxh%?@ﬁ&@%bor ohydri de
over O. § of I%gag&é‘i %ll Ck%%‘ﬁ‘i‘ ggder aiﬂm of drogen for |h,” followed by
i medi a8 cd thap ’iltfqnvé splufigniof 8yprditie into the
15 i ni dazo[ 4z8H¢ysio{ddiljectbye- Mcm@omﬁllﬂ ErB170 A6%08 10701y (lardg] and 2nl of
0
37%: 3.0mmol) in dry tetrahydrofuran was added dropwise via syringe. The resulting
- mixture was stirred 3 hours at 60°C. The mixtire was cooled in an ice-bath and 3N
‘sodium hydroxide solution (25mL) was added dropwise. The mixture was extracted
15 with ethyl acetate (2x100mL). The combined extract was washed with water (50mL)
and brine (50mL), dried (sodium sulfate), filtered, and the solvent was evaporated |
under reduced pressure to glve crude (8—benzy1 S-azablcyclo[3 2 1}oct-3 -ex0-
. yDmethylamine product as an oil.
'H NMR (CDCl3) §7.38 (2H, d, J 7 Hz), 7.34-7.23 (3H, m), 3.54 (2H,
20 s),3.21 (2H, m), 2.55 (2H, d,J 6.5 Hz), 2.01 (2H, m), 1.67 (1H, m), 1.60 (2H, d, J 8
Hz), 1.56-1.34 (6H, m).
Mass spec.: 231.50 (M+1).

Step 2: .
| (8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-exo-yimethyl)pyridin-4-yl-amine

Ph—-\
N

N}
NS
H .

To a mixture of (8-benzyl-8-azabicyclo[3. 2 1]oct-3-exo-
yl)methylamme (0.999g, 4.3mmol), 4 bromopyndme hydrochloride (0. 719g,

25
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hydrochloric acid at reflux overnight. The free base was |liberated with
sodi um hydroxi de and purified by prepar ative chromat ogr aphygui2absng with
90:10 chloroform nethanol: M5 (mHl) 365.5. 20 EXAMPLE 106:

4- [ ( 3- HyWPIRY’I0% i di n- 4- yl ami no) - net hyI ]-piperidine- | -®&TBERAN26 acid
benzyl ester EXAMPLE 106 was prepared from 4-(3-hydroxy-pyridin-4 25

yl car banoyl ) - pi peri di ne-1.-carboxylic acid benzyl ester (which was prepared
by EDC coupling of 4-am no-pyridin-3-ol and N-benzyl oxycarbonyl

pi peri di ne-4-carboxylic acid) by borane-THF reducti on overni ght at room

t t N HCl til H
P P P37} BRAAIOR atitee BU3SEARNO, AN TSIl F0 Ut P
y| el ded a cP«Jé@ﬂ}ﬂlb@détf&WQfWaM%}qmﬁé@fﬂ?ﬁemov%@éé@d sadiwm t-butoxide

" chronat ogr ag86g, 8lowihag hé MiBRiebasthhed af P90 GRfet htdoRen YhdRpaReni a:

th |
Ao L (o v QTR e diluied, wish ey Gy shed A biing d2x3 el drisd (sedivgni
" benzyl e%t esulfabdy, fileerdd, and J2solvent Wi@c%@n%&ﬁﬁl&@&dﬁ@ed%@bﬁ&e 8@ crude
PCT/ US02/ 05228%5?? LE 107: 3 -ex

ar ni nomet hyP)’ Bl 38 Tgpg gom Oﬁ%@%‘é#?egrgdmégﬁﬂﬁm FRromaE bR on est er

hydr ochl or i sibcbgedt @pting first with methanol: methylene chloride (10:90) to remove

8-B I 8?[]%9% M L
Ehr egnfngck as 'cE%ﬁéxP&vﬁg%ne’cﬂ:ﬁﬁf n%t%%e%@% un#gﬁmnnﬁnmh ?ré) en%n et n‘ an a
r ubber sept@ﬁﬁ%ggf,ﬂaggﬁﬁatozmmwﬂqvof@am(uqagm EM‘énmmammgamduwu n 10

tetr ahyrtr of sthéto (g5v éstﬁllégﬁ&i& -ThEQoli $as Fed FPanddi& ihlvalib ®f give

8benzyl - 8- abl ane- carbonitrile (EP 31
198 10701) ( E'@éy 1cycloﬂS fi]oct-3—ex0—§/(lmethy1 ynd%n—tl-yl-almne proguct asa

ycllow solid.
' 'H NMR (CDCI3) § 8.16 (2H, m), 7.39 (2H, d, J 1.5 Hz), 7.32 (2H,

m), 7.26 (1H, m), 6.41 (2H, m), 4.25 (1H, brs), 3.55 (2H, s), 3.25 (2H, m), 3.02 (2H,
15 t,J6Hz), 2.05 (2H, m), 1.97 (1H, m), 1.55 (6H, m).

Mass spec.: 308.36 (M+1).
Step 3: _
(8-Bénzyl-8-aza-bicyclo[3.2.1]oct-3-exo-yimethyl)pyridin-4-yl-

. Ph‘——\N ‘ _
o)\o '
B

carbamic acid rerz-butyl ester

20

A mixture of (8-benzyl-8-aza-bicyclo[3.2.1]oct-3-exo-
ylmethyl)pyridin-4-yl-amine (0.707g, 2.3mmol), 4-dimethylaminopyridine (0.037g,
0.30mmol, 0.13 equiv.), and di-fert-butyl dicarbonate (0.79g, 3.6mmol).in acctomtnle
was stirred under nitrogen at ambient temperature for 18h. The mixture was

__ 25  concentrated under reduced pressure and the residue was taken up in methylene
chloride (60mL). The mixture was washed with saturated sodium bicarbonate
solution (30mlL.), water (30mL), and brine {30mL), dried (sodium sulfate), filtered,
and the solvent was evaporated under reduced pressure to give a crude product (0.96g)

~ as an orange gum. The crude product was flash chromatographed on silica gel elutmg
- 30 first with methanol: methylene chloride (10:90), then with methanol: methylene
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5. 0ol )

in dry tetrahydrofuran was added dropw se via syringe. The '

resulting mxture was stirred 3 hours at 60C. The m xt upgAvngssteegsed in an
i ce- bat hygfghoedigoS0di um hydr oxi de sol ution (25nL) was adcigi,glgg§ e. The
m xture was extracted 15 with ethyl acetate (2xl OOrL). The coér@ﬁ%%% extract
was washed with water (50nL) and brine (50n), dried (sodium sulfate),

filtered,

and the sol vent was evaporated under reduced pressure to give

crude (8-benzyl-8-azabicyclo[3.2.1]oct-3-exo ynet ylam ne product as an
oil. "HNW (CDC13) S 7.38 (2H, d, J 7 Hz), 7.34-7.23 (3H, m, 3.54 (2H,

20 s), 3. 21 chRiddergmm@nim higithxide (10:90:5) tdzive @&- &hzﬁl@lazmmyﬂoﬁﬁ 1%-3-”’)

1.60 (2H, d
2: (8-B enz
25 Phi N H To a m xt

ﬁch ﬁ’é%ta Lgrigtx_gﬁz)éé;?%f tﬁm te, -bmgls‘fﬁtﬁ?%m%v%}’%ﬁﬁ‘g oyl - amsﬁlgp _

 SH28, 7 Bt ot PP éd 2 42-,E),

Y10 23, a”‘gg@ Sl iR p%?[ﬁ%%‘é’?%@z%??%ﬂ%qf“%ﬁ ?%&.(‘%mmg’,

acetate

gm ‘0. 15mmol ), and ()-BINAP (0.092g, O0.15nmol%)

t et rahydr of $ted:(34nL) under nitrogen, was added sodi umt-but OXI de (0. 86gq,

8. 9l ) .

T T g RS SR oSSl e

m xture was diluted w

(sodi um 5 swri-bugy) estén | t ered, and the sol vent was evapor at ed under reduced
pressure to give crude product (1. 429) as a brown gum The crude product
was flash chronmat ographed on silica gel eluting first with nethanol:

met hyl ene chloride (10:90) to renove npur i | es then with nethanol :
nmet hyl ene chl ori de: amoni um hydro (10 i ncreasing to 20:80: 2) to :
am :

give a yellow foam (1.08g). The fo

10

15

20

rated with

A mixture of (8-benzyl-8-aza-bicyclo[3.2. ljoct— —exo-

_ ylmethyl)pyndm-4—yl-carbannc acid ferr-butyl ester (0.917g, 2. 25mmol) and 10%

palladium on carbon (0.60g) in methanol (25mL) was hydrogenated (53 f"’:_l-hy;gi;ogen)
for 18 h. The catalyst was removed by filtration through Celite. The filter cake was
washed with methanol (3x25mL) and the filtrate was concentrated under reduced

pressurc' to give crude product (0.592g)as a gum. The crude prodilct was flash

--chromatographed on silica gel eluting with methanol: methylene chloride: _"é_immonium

hydroxide (10:90:1 increasing to 20:80:2) to give product as a solid white foam.

‘ 'H NMR (CDCI3) § 8.53 (2H, m), 7.19 (2H, m), 3.80 (21, 5), 3.64
(2H, d, J 7 Hz), 2.6-2.0 (1H, br s), 2.10 (1H, m), 2.07 (2H, m), 1.63 (6H, m), 1.48
(9H, 5). |
Step 5:

' -exo—{(zer?—Butoxycarbonyl-pyndm-4-yl-a1mno)methyl]—S-aza—

'blcyc]o[3 2. 1]octane—8—carboxyhc acid bcnzyl ester
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10 ether to give a crystalline solid. The solid was filtered off and dried
in vacuo to give 23 August 2005
(8-benzyl - 8-aza- bi cycl o[ 3. 2. 1] act - 3- exo-yl net hyl ) pyri di n-4-yl'-am ne product
as a yeMOWOEA®Wd. 'H NVR (CDC13) 8 8.16 (2H, m), 7.39 (PAA/UW20P24.5 Hz),
7.32 (2H m, 7.26 (1H m, 6.41 (2H, m, 4.25 (1H, br s), 3.55 (2H, s),
3.25 (2H, m, 3.02 (2H, 15t, J 6 Hz), 2.05 (2H, m, 1.97 (1H m, 1.55
(6H, m). Mass spec.: 3.08.36 (Mtl). Step 3: (8-Benzyl-8 -aza-bicyclo [3.2.1
] act-3-exo-ylmethyl)pyridin-4-yl- carbamc acid. tert-butyl ester 20 A
m xture of (8-benzyl-8-aza-bicyc 3. 2. 1] oct - 3- exo- . -
yl met hyl ) pyridi n-4-yl-am ne (0. 7 2.3mol ), 4-di nmet hyl am nopyri di ne
(0.037g, 0.30mml, 0.13 equiv.), \%P-tert-butyl di carbonate (0.79g,
-3.6muol ) in acetonitrile was stirredfunder nitrogen at anbient tenperature
for 18h. The m xture was 25 concentrat®d under reduced pressure and the
-~ residue was taken up in nethylene ch hde ( ). The m xture was washed
Wi th saturated sodi um bi carbonate sdf'u ), water (30nmL), and brine
é&d

(30n.), dried (sodiumsulfate), filtered, t he sol vent was evapor at ed
under reduced pressure to give a crude prodfict (0.96g) as an orange gum
The crude product was flash chronmat ographed silica gel eluting 30 first
wi th nmet hanol : net hyl ene chloride (10:90), then with nmethanol: nethyl ene
-121 23 August 2005 WO 02/068409 PCT/ US02/05226. chloride: ammoni um

hydr oxi de (10:90: 1) t d'ogirapid{yestiseed 2yiktuge afz8-aradjcicti[3.221 1adtek exo3- "

ol | ow i f‘.y&?“ﬂéﬂ“d&%yﬁdﬂ‘%“%ﬁ%?‘%@ﬁt%?’%ﬁ%‘%ﬁ?‘*ﬁ%‘}f%%{9‘5#—2% 19 (2H
m, 3.60 (biqarbgnats (7omg,0.9Gmmel) methyleye chjonde (GpfmL) and yater (98mi314,
1.48 (9H sgoeoldd #an ice-bith, wad addeli ®BnA] chloroformate (57uL, 68mg, 0.40mmol). The
(8-Aza-bl ey Lok Fas'hReh 13h Wi it fdR e Bac 16 ahbien tlenameratire. The
mixture was diluted with dichloromethane (SmL) and the layers were separated. The
organic layer was washed with water (2mL.), and brine (2mL), dried (sodium sulfate),
- filtered, and the solvent was evaporated under reduced pressure to give a crude
10 product (112mg) as a pale yellow oil. The crude product was chromatographed on a
2mm silica gel prep plate eluting with ethyl acetate : hexane (3:2) to give 3-exo-[(tert-
butoxycarbonyl-pyridin-4-yl-amino)methyl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic
acid benzyl ester product as a colorless gum. ,
R 'H NMR (CDCI3) 8'8.53 (2H, d, J 6 Hz), 7.34 (5H, ), 7.17 (2H, d, J
15 6Hz),5.12 (2H, 5}, 4.29 (2H, br s), 3.56 (2H, d, J 7 Hz), 2.17 (1H, m), 1.92 (2H, m),
1.55-1.31 (15H, m). -
- Step 6:--
3-exo-(Pyridin-4-ylaminomethyl)-8-aza-bicyclo[3.2.1]octane-8-
~carboxylic acid benzyl ester hydrochloride

.QOO: 7 |

Into a solution of 3-exo-{(rers-butoxycarbonyl-pyridin-4-yl-

20
' amino)methyl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid benzyl ester (S4mg,
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tert-butyl ester A mixture of (8-benzyl-8-aza-bicyclo[3.2.1]oct-3-exo

yl met hyl ) pyridi n-4-yl-carbamc acid tert-butyl ester (O. %7@gu8t.2ﬁl5r nol )
and 10% | adi ym on car bon (0.60g) in nethanol (25m) dr ggenat ed
(5si hyo&gﬁd)zm%ﬁ?g 18 h. The catal yst was renoved by fil tr%(tsyg 2foﬁ?’tﬁugh
Celite. The filter cake was washed with nmethanol (3x25nmL) and the filtrate
was concentrated-under reduced 15 pressure to give crude product
(0.592g)a.s a gum The crude product was flash 10 20 chronat ographed on

silica gel eluti ng wi th net hanol : net hyl ene chloride, . anmoni um hydr oxi de
(10:90: 1 i ngy Huﬁ %%Pac%@at@@ln{lg Sol& ﬂrdiﬁ%&batﬁswés ﬁﬂiﬂléilﬁsﬂaf ggnfoam  *H
NMR ( CDC13) 8 (2H, . m, S 64 (2H, d, J .

THz), 2.6-2 C@lqui*r-‘i fOlb? n%l}uwﬁ*z Hiyg selgion yas sitigd o ope hpurn\yﬂh &:eé@tly((@?g!ng -1 48
(9H, s). St gasced 3wﬂi<1ﬁtrbéérﬁ fHen concentrated under reduced pressure The residual gum
But oxycar bo

di
bi cycl of 3. z% sshkhlv 35 antylghg e hiDAUETO St i U Dlvion svas cled witivatheto
02/ 068409 P@mﬂ'}? &Qd@ﬁmﬁ gim. al“heesppdhgfcamtwasr dml:amed,tthe gumfwas triturated with
Lort-putyl " cuftn gl BRbeHa SHR1 wi Mkt oM el B AR o80Ty
met hyl ene CNPmdlnlé ylmomethylh&@zamhxcmlotm 8 hacyang- Sccfo"b@drlncmdrbenzséﬂbfat h, was

added benzyly g{ycgrogfdg%ggﬁgﬁ(mbsoﬁgng, 0.40mmol ). The mxture was sti rred
18h while warmng mice-bath to a enperature. The mxture was

diluted with dichl orow&%@@ﬁ@;@%%%%%% SﬁKéHs@Mh‘%@éI
or gani c 1pay @(06/asl, wwe@@/@sﬂhm\)\mm(mmm F2J, H08 F@ﬁm(s@mﬁm (291, 1be d)ﬁq?di um
e

To give & clohet 16 MroRia iaTarht el 1, SeAhT Mo or ude. pr oduct

e .crude product
was chromat ogr aphed orMass spaon 33241c@1eBl prep plate el uting with et hyl '
acetate : hexane (3:2) to give 3-exo-[(tert-
but oxycar bonyl - pyridi n-4-yl -anm no) met hyl ]
- 8- aza- bi cy @ XARPLE 1081 ane- 8- car boxyl i c.
15 -exo-{(9H-Pur1n-6~ylammo)-methy1] 8~aza—b1cyclo[3 2. l]octane—S-
carboxylic acid benzyl ester

- Step 1:
(8-Benzy1—8—aza—bicycld[3.2.1]oct—3-exo-y1methyl)carbamic acid tert-
butyl ester ' ' S ' ' '
‘ Ph‘“—\ “
N

20 - ‘ ' L&/\NHBM:

To a solution of (8—benzyl-8-azabicyc10[3.2.l]oct—S-exd—

* ymethylamine (EXAMPLE 107, Step 1) (0.65g, 2.8mmol) in dichloromethane -
(SOmL) was added di-terz-butyl dicarbonate (0.65mL, 0.69g, 3.0mmol). The solution
was stirred 18h under nitrogen. The solution was diluted with dichloromethane

25 (50mL), washed with saturated sodiurn bicarbonate solution (25ml.), water (25mL),
and brine (25mL), dried (sodium sulfate), filtered, and the solvent was evaporated
under reduced pressure to givea crude product (0.993g) as a pale yellow solid. A
solution of the crude product in ethyl acetate (SmlL) was filtered through a pad of
, silica gel, eluting with ethyl acetate: hexane (2:1). The filtrate was evaporated under
.30 reduced pressure to give (8-benzyl- 8—aza-b1cyclo[3 2: l}oct-B-exo-ylmethyl)carbaImc
. acid tert-butyl ester product as a white solid.
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acid benzyl ester product as a colorless gum 1HNVR(CDCl 3)88. 53
(2H,d,J6Hz), 7.34(SH,in),7.17(2H,d,J 15 6 Hz), 5.12 (2H, 2§)3\ug&st%%ol§2"|’ br
s), 3.56 (2H, d, J 7 Hz), 2.17 (1H m, .1.92 (2H, m, 1.55-1.31 (15H, m.
Step 6; Woax0ss4éyri di n-4-yl an-iinonet hyl)-8-aza- bi cycl o] BCRUS§2a152B®ne- 8-
carboxylic acid benzyl ester hydrochloride 20 Into a sol ution of
3-exo-[ (tent-butoxycarbonyl - pyridin-4-yl - '

am no) met hyl ] - 8-aza-bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic acid benzyl ester
(54ngy, - 123 23 August 2005 WO 02/ 068409 PCT/ US02/ 05226 0.12mol) in ethyl
acetate (1m), cooled,in an ice-bath, was bubbl ed hi()drogen chl oride for. 2

m nutes. The sol uti on MABVB{CDGR) &ha7 hid, i Bz), ¢ 806N ¢ ddang24de-

- gassed wWith,f3-tro 13 C r.ate 7 _ o
oot dual guittvES T Kby B RS P T PEr MERL AR RPE R AL E B ) i o
was di | ut ed(Mitrh), étdAHEmM) W4 (118, #¥posit a gum The supernatant was
decanted, tRQg dm'was triturated with ether, and the resulting solid was

. filtered_ of nd dried in vacuo t ive 3-exo- .

(pyri di n? 4-yl ani nonet ﬁ&zA)Za@lcaﬁlgl%ﬁéﬁ&t—gfeg?ﬁf@?tbw%?ﬁmg e PR ester d

benzyl ester hydrochloride as an ofo-whi te solid. '"H NWR (DVSO d6) S 13. 34 _

ot

(1H “brs), 8.68 (1H m, 8.19 (1H Br s), 10 8.06 (1H, br s), 7.36 (5H,
m, 6.90 (2H, d, J 7 Hz ), 5.08 (2H]\s), 4.20 (2H, br s),3.11 (2H t, J 6
Hz), 2.17 (1H, m, 1.88 (2H m, 1 4H, m), 1.31 (2H, rn). Mass spec.:
352.41 (Mrl). 15 EXAMPLE 108: N : "

3-exo-[(9H Purin-6-yl a. m no)-net hyl ] - 8- aza-%%o?:ycl o [3.2.1 ]octane- 8-
carboxylic acid benzyIA I%JS)gtErrc o%tte?‘pb&tﬁ (8-benzyl-8-azabicyclo[3.2.1]oct-3-exo0-
| yl)methylcarbamate (0.892g, 2.7mmol) and 10% palladium on carbon (0.55g) in
methanol (50mL) was hydrogenated under a hydrogen balloon for 18h. The catalyst
10 was removed by filtration through Celite. The filter cake was washed with methanol
(3x25mL) and the filtrate was concentrated under reduced pressure to give crude (8-
~ aza-bicyclo[3.2.1]oct-3-exo-ylmethyl)carbamic acid ferr-butyl ester product as a white
solid. | | '
TH NMR (CDCl3) § 4.57 (1H, br s), 3.53 (2H, s), 2.96 (2H, m), 1.95-
15 177 I(4H, :?n), 1.72-1.50 (4H, m), 1.44 (SH, m), 1.24 (2H, m). '
Mass spec.: 241.32 (M+1).
Step3: o S |
3-exo-(fert-Butoxycarbonylamino-methyl)-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acid benzyl ester

Ph '
WO\(O
‘ ' N :
20 %NHBOG |
To a mixture of fers-butyl 8-azabicyclo[3 .-2.1']0ct-3—exo—

ylmethylcarbamate (0.84g, 3.5mmol) in acetonitrile (35mL) was added 1-
{{(benzyloxy)carbonyl]oxy}pyrrolidine-2,5-dione (0.87g, 3.5mmol). The mixture
was stirred 18h under nitrogen. The resulting solution was concentrated under

25 reduced pressure. The residue was partitioned between ethyl acetate (150mL) and
water (75mL) and the layers were separated. The organic layer was washed with
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butyl ester (8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-exo-ylnethyl)carbamc acid
tert Ph--\ N To a solution of (8-benzyl-8-azabicyclo[3. 23}glist20850-
yl)nethylanlneﬁéEXANPLE 107, Step 1) (0.65g, 2.8mmol) in dichl oronethane
(30rnL) W0246889 di-tert-butyl dicarbonate (0.65nL, 0.6REIESENFN). The
solution was stirred 18h under nitrogen. The solution was diluted with

di chl oronet hane 25 (50nL), washed with saturated sodi um bi carbonate
solution (25nL), water (25nmL), and brine (25nL), dried (sodium sulfate),
filtered, and the sol vent was evaporated under reduced pressure to give a

or oduct i dorgi23maea 82 R Tl et @Rl st othedhe Sdefca Gel

el uting. w masevipdrated sndtrecductdbpsané &) diye aThelefproducalle3 g as ewditer at ed

~und 30
l(Jg g(ranzyl :B(nggt |é3§/r§§é%(a5& g\ﬁﬁ? eg)l()ar yalSh c?lﬁmln)cc%? atﬁgraph)éon & hf; F?l but yl

ester produélutiag withgihyleaceister Bexane 370 mgmmgm@%wqmma@mert-

sC-ZI-/Af U(S(i aé 05%3@xy&:%12(n§9§3§3thﬁ%§ 834~ bﬁ%{élo[ﬁli lioﬁmléz%-(l:air%o c(a%h’lgbgénzgj 7112)

2.00 (2H, nfé‘ieflpfeauc RN W)SOh 55 (4H, Ba 1, 44 llH m. Step 2:

(8- Aza- bi cycl of 3. 2. 1] CBINMRLEDGIBNE{73A (SERmDala (%Hafd 4561(115.@)%) 4eﬂer
N:*)Boc ﬁ FIX(%HGMD %%fr(zgguﬁ)yg 00&3H|em,\/1 323(1%-5}&@) lci?ti@ép{aﬁ(ﬁﬂ,mct 3- (e>50;35 i
yl ) met hyl car bamat e 3 o pal | adi um on carbon (0.55g) in
net hanol (50mL) was h?%?sﬁg%??aémmgﬂa hydrogen bal | oon for 18h. The

cat al ysi0 1081:@34:rem)ved by filtration through Celite. The filter cake was

vashed with et hanol (2Rl Balbi 52, HERRERGRRKL e e

reduced pressure to glve

aza- bi cycl op@nzyl egesct - 3- exo-yl met hyl )carbanmic acid tert-butyl  ester product

as a white solid.
: Ph

5.0
Benzyl 3-exo-{[(ter-butoxycarbonyl)aminolmethyl }-8-
15  azabicyclo[3.2.1]octane-8-carboxylate (0.94g, 2.5mmol) was placed in a round-
~ bottom flask under nitrogen and cooled in an ice-bath. Triﬂ_lioroacetic acid (6mi.)
was added dropwise and the mixture was stirred one hour with ice-bath cooling. The
mixture was poured into ice-cold 5N sodium hydroxide solution (16mL) and the
_ aqueous mixture was extracted with methylene chloride (4x50mL). The extract was
20  washed with brine (50mL), dried (sodium sulfate), filtered, and the solvent was

evaporated under reduced pressure to give product as a colorless oil.
'H NMR (CDCI3) 8 7.36 (5H, m), 5.14 (2H, 5), 4.33 (2H, br 5), 2.52

(2H, d, J 6 Hz), 1.96 (2H, m), 1.88 (1H, m), 1.67 (2H, d, J 7 Hz), 1.61 (2H, m), 1.42-
125(4H m).

25 Mass spec.: 275.34 (M+1).
Step 5:
3-exo-[(9H-Purin-6- ylannno)-methyl} 8-aza—b1cyclo[3 2.1Joctane-8-
carboxylic acid benzyl ester '
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"H NVR (CDC13) 6 4.57 (1H, br s), 3.53 (2H, s), 2.96 (2H, m, 1.95- 15 1.77
(4H, m, 1.72-1.50 (4H, m, 1.44 (9H m, 1.24 (2H ). Mhasgsreoos 241.32
(MHD) . 3-exo-&%ert-Butoxycarbonylanino-nethyl)-8-aza-bic cl o[ 3.2.1] oct ane-
8- car box¥yLiR0efPY benzyl ester 20 1 -NHBoc To a m xture BETAUSIHGRISt I
8-azabi cycl o] 3. 2. 1] oct - 3-exo- yl net hyl carbamate (0.84g, 3.5ninol) in
acetonitrile (35nm) was added 1 ( '

[ (benzzyl oxy) car bonyl ] oxy} pyrrolidi ne-2,5-dione (0.87g, 3.5mmvl). The

m xture was stirred 18h under nitrogen. The resulting. solution was
concentrated under 25 reduced pr@@;ure. The residue was partitioned between
ethyl acetate (150nL) and water (cﬁ ) and the | ayers were separated. The
organi c | ayer was washed with -125 August 2005 WD 02/ 068409 :

K
crude product (1.31g) as a white s helcriide product was purified by

- PCT/ US02/ 05226 water (2x75nL) and briine (50@tNH dried (sodium sulfate),
filtered, and the solvent was. evazﬁt ed ‘fﬁ reduced pressure to give a
Thelcr

“flash colum chromatography on silica gel, NelNiting with ethyl acetate:

hexane (30:70 increasing.to 50:50) to give 3-exo-(tert 5 _ _ :
but oxyear bony| am o T L 3Ea s e B SRR ' ¢ 1
(2H, s), 4. barbldyc dofd isgnzyles? (27mik10. 10mnsgl), 6hdekopiihe BImg0.200midY, m), -
penzyl st oP SRRV R UL, B RR R jopidpeppt cols HRRBED, 1 i o
NH2 Benz§!| S:fhxdor I8H. (Ther resulingmixture v gbhcemirateil medérybdiced preSsure an
?g 3Eijcycl o[ theZedib @AW ANGKE GHHURN a8dcte (HnCf OTheaeATHRY kiR WisdFRfled N @
with saturated sodium bicarbonate solution (1mL), water (2x1mL}, and brine (1mL),
dried (sodium sulfate), filtered, and the solvent was evaporated under reduced
pressure to give a crude product (39mg) as a yellow solid. The solid was triturated in -
10 hot ethyl acetate (1mL)), the mixture cooled to ambient temperature, and the solid
 precipitate filtered off and dried in vacuo to give 3-exo-{(9H-purin-6-ylamino)-
methyl}-8-aza-bicyclo[3.2.1]Joctane-§-carboxylic acid benzy! ester product as a white
solid.
'H NMR (DMSO0-dg) § 12.86 (1H, br s), 8.16 (1H, s), 8.07 (14, s),
15 7.61 (1H,brs), 7.35 (5H, m), 5.08 (2H, d, J 2 Hz), 4.17 (2H, br §),3.32 (2H, m), 2.26
(IH, m),186 ‘(ZH, br S), 1.61 (4H, m)’ 1.34 (ZH, I'Il) o B
' Mass spec.: 393.36 (M+1).

EXAMPLE 109: )
20 3-exo-{(3-Chloropyrazin-2-ylamino)methyl]-8-aza-
bicyclo[3.2.1Joctane-8-carboxylic acid benzyl ester

o~ |
X |
Aa,\m:(“] |
NN
Employing the procedure substantially as described for 3-exo-{(9H-

- purin-6-ylamino)-methyl}-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid benzyl ester
25  (EXAMPLE 108), but substituting 2,3-dichloropyrazine for 6-chloropurine, the crude

Ph.
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bottom flask under nitrogen and cooled in an ice-bath. Trifluoroacetic acid
(6m) was added dropw se and the m xture was stirred Onéam@m%b

i ce-bath @ o The m xture was poured into ice-cold lﬂzﬁ Eydromde
sol ution :: and the aqueous mxture was extracted w q gg/%

chloride (4x50nL). The extract was 20 washed with brine (50n), dried
(sodiumsulfate), filtered, and the solvent was evaporated under reduced
pressure to give product as a colorless oil. "H NWR (CDC13) S 7.36 (5H, m,
5.14 (2H, s), 4.33 (2H br s), 2.52 (211, d, J 6 Hz), 1.96 (2H in), 1.88
(51H|\/an) 1. ﬁ;?odﬁ%%(glm@) wds dbthihkd aslabdil. (?ﬂécru@l}, produbPwas fiRSred thidugh™ pad25 Step
SS spec _
- exo. [ (or+ BLATIRY B RETBIH e Asppteshexsme 67:2) apde Slipicsuis opssptuated
car boxylic andaﬂr&hmz&brmter%eﬁugalﬁl WO s 0D ih @GR4 (8e Rilvdnt! N // - NH

PCT/ US02/ 05

bi cycl of 3. Zé%% i%ttaneﬁ{%kpelcgiggéndo&e ﬁﬁ%’ aci r}ggﬁ% algsqa grvaf%ﬁ}ggw%B fﬁ%@r)

6- chl or opur Phi@f@mgl-2ﬁ'1@@nm€)hﬂ] &nada-ticyslop?. 3 Joatniey8-earboxylic 36id, beﬁ)zﬂOmmI )
i n i sopropaggl: 42} mheated at 5 reflux for 18h. The resulting mixture

othyl acetate ?gnﬁ)“de“ %4&%%%?@2%%;@39% s
sodi urn : i D S e ey o 2 e L e
sodi um su Vv S ev u u
pressure to %\?@ édér(%ﬁ;mg ]o(?anlﬂgﬂb??é@ as a yell owpsol id. The solid was
tritural@d in 10 hot MushypdecaG87.aV¢€MHINL), the nmixture cooled to ambient

tenperature, and the solid precipitate filtered off and dried in vacua to o

gi ve 3-exo-[(9H -puri n-6-yl am no) -
E&AMPLE 110:

[8-(2-Phenylethanesulfonyl)- 8—aza—bicyclo{3 2.1]oct-3-exo-

ylmethyl]pynrmdm-z yl-amine
15 Step1:

[8-(2-trans-Phenylethenesulfonyl)-8- aza-blcyclo[3 2. 1]oct-3-exo-
yhnethyl]carbamlc acid zers-butyl ester

Ph
\\L o
5=0

1-

S | ‘
Aa/\NHBOG
To a so]uuon of tert-butyl 8- azablcyc10[3 2. l]oct—3-exo- _

20 ylmethylcarbamate (EXAMPLE 107, Step 1) (0.60g, 2.5mmol) and
diisopropylethylamine (0.52mL, 0.39g, 3.0mmol) in methylene chloride (ISmL), _
under nitrogen cooled in an ice-bath, was added dropw1sc over 10 minutes a solution
of trans-2-phenylethenesulfonyl chloride (0.57g, 2.8nimol) in methylene chioride
(10mlL). The resulting mixture was stirred 18h under nitrogen while warming from

25  ice-bath to ambient temperature. The solution was diliztcd with dichloromethane

' (125mL), washed with 1N sodium hydraxide solution (50mlL), water (S0mL), and
brine (50mL), dried (sodium sulfate), filtered, and the solvent was evaporated under
reduced pressure to give a crude product (0.95g) as yellow gum. The crude product
was purified by flash column chromatography on silica gel, eluting with ethyl acefate:

3G  hexane (33:67 increasing to 50:50) to give [S-(24rrans-phenylethenesulfonyi).—S-aza—
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met hyl ] - 8- aza- bi cycl o[ 3. 2. 1) oct ane- 8-carboxylic acid benzyl ester product
as a white solid. 1H NWVR (DMSO- d6) S 12.86 (1H, br s), §3J\@ (,gtfj,ogg) 8. 07
(1H, s), 15 7.61 (1H, br s), 7.35 (5H, m, 5.08 (2H, d, J 2) (211
br s),3.¥O0R08840%) 2. 26 ... ....... (1H, m, 1.86 (2H, P%?fl@‘) f0512661 (411
m, 1.34 (2H, m. Mass spec.: 393.36 (M+l), EXAMPLE 109: 20

3-exo-[ (3-Chl oropyrazi n-2-yl am no) net hyl | - 8- aza-

bi cycl o[ 3. 2. 1] oct ane- 8-carboxylic acid benzyl ester Ph N Enpl oying the
procedure substantially as described for 3-exo-[ (913

puri n-6-yl a\ ng). - - 8- =i . = 8- d
benzyl est eﬁ%@ﬁ%%%egﬁg@t%f&@&% %ﬁ'} %rgéhgpgs}%ipg l%?%%%/érxgzﬁ%g for ,
6- chl oropurgum, the crude -127 WD 02/ 068409 23 August 2005 PCT/ US02/ 05226
-product (51nmg) was ObeNMH(@E@'_ED&‘VBO—?ﬂIB(éH %Q%ESQIHM msﬁ)iwsred

hr ough d_of sil ! h d
e 11t at G b i B 9 O8 FILAT. 0 0GB, e DRI, Tohd AL 01 |

- di ssol vesl i n44tbErm)t he sol vent evaporated under reduced. pressure and t he
resi due drlgﬂap?n vacuo to give 3-exo-[(3 5
chl or opyr az yl am no) net hyl ] - 8- aza- bi cycl o[ 3. 2..1] oct ane- 8- car boxyl i c

acid benzyl ester as{&(3rBhdnylutigmosulfohyRAadiESER(32.1Tod3-doH, d, J 3 Hz ),

7.56 (1H, d . . , 5.20 (1H, m, 5.15 (2H, s), 4.34
(2H, br s), y@%@‘ﬂﬁéﬁmrga&@f%bétﬁﬁst@, 1.97 (2H n), 1.66 (4H ),
1.60-1.40 (2H m. 10 Mass spec. :py387. 27 (Mrl). EXAMPLE 110: ‘

[ 8- (2- Phenyl et hanesul fonyl ) - 8- aza ﬂgypcl o[ 3. 2 | ] oct - 3- exo--

yhnet hyl ] pyri m d| n-2-yl - am ne
N

LJQ/\NH&:‘;

10 A mixture of [8-(2-trans-phenylethenesulfonyl)-8-aza-
, bicyc]o[3.2.1]oct—3~exo-ylmethyl]carbamic acid zert-butyl ester (0.61g, 1.5mmol) and
20% paltadium hydroxide on carbon {0.30g) in ethanol (50mL) was hydrogenated
(52psi hydrogen) for 18h. The catalyst was removed by filtration throﬁgh Celite. The
: filter cake was washed with ethanol (3x25mL) and the filtrate was concentrated under
15 reduced pressure to give crude [8-(2-phenylethanesuifonyl)-8- aza-bwyclo{?» 2. 1]0ct—3-
" exo-ylmethyl]carbamic acid fert-butyl ester product as a gum.
*H NMR (CDCl3) § 7.35-7.20 (5H, m), 4.56 (1H, br s), 4.24 (2H, brs),
3.24 (2H, m), 3.11 (2H, m), 2.98 (2H, t, J 6 Hz), 2.02 (2H, m), 1.92 (1H, m), 1.74-
151 (4H, m), 1.44 (9H, s), 1.37 (2H, m). :

20 Step 3. _ _
C-[8-(2-Phenylethanesulfonyl)-8-aza-bicyclo[3.2.1 Joct-3-exo-
yljmethylamine
Ph
\\‘9
O
N

: - A solution of crude [8-(2—.phenylethane_sulfonyl)—s-aza-
25 bicyclo[3.2.1Joct-3-exo-ylmethylJcarbamic acid fert-butyl ester (0.64g, 1.5mmol) in
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15 Step 1: [8-(2-trans-Phenyl et henesul fonyl)-8-aza-bi cycl o[ 3. 2. 1]

oct-3-exo- ylnethyl]Jcarbam c acid tert-butyl ester To a golauglL&poob

tert- butx% g i cyclo[3.2.1Joct-3-exo- 20 ylnethylcarbanate EXAMPLE 107,
Step 1) ( %g, .5mml ) and dii sopropyl et hyl ani ne” (0. 52nfCT/HS#6§2263 Onmol )
i n met hyl ene chi ori de (15nmL), under nitrogen cooled in an ice-bath, was '
added dropwi se over 10 mnutes a solution of trans-2-phenyl et henesul fonyl
chloride (0.57g, 2.8mmol) in nethylene chloride (10m.). The resulting

m xture was stirred 18h under nitrogen while warmng from 25 ice-bath to

ambient te 6:dnd (2mi Y el [ h
(125n), vvarrgﬁ? . ?-N Smw&ﬂo@l'iloﬁ@g?géﬁxg%f?ﬂ? %‘%\a%(g%ngﬂ)l & %giér gom_) and
brine (50m)% "&P%’Hﬂ CE¥YF H‘P %’F%‘? prefsurs. e Fspqugeres $ﬁéugma$é¢n16$a@ ,
evapor at ed Uoebath and dunde Bagic ﬁ@tﬁ@b&sd@lﬁh}*&oﬁld@%ﬂﬁﬁo@r Qﬁb‘ﬁﬁneﬁ) 3 R ftliredS ]
el l ow gum r ash chromat ogr a
gn sili ga ge‘imeexﬁ%#g%g? t\%’ﬁ?ﬁ%@f"l’ﬁ/ﬁ%@% dﬁf‘%&md{?yg Fﬁ%ﬁ%‘“? Cpwas Wé?l'@ﬁé"fla’g gid
38050) V\:)éog}bﬁ@e[(@l(lﬂ),ﬁnad]@oﬂhmwlﬁﬁ)eﬁmmfandyﬂe)so&ema/asc lraté’cSuﬁéEUSL '
5 1] oGt ex0z.Yy rbam c

a1 d tert- byl QErar profic aae e PAer e L se YR Wedfonst””
7.50-7. 40 ( & ctugle produes ip methydene rhigsidepyas ﬁdteml thiobph atpads::)‘slhéa 2dl dldtig br ,
s), 3.00 (2Myitihethdnbmé (9H,
0 Siep o LEE e 8 enﬁ%‘;lsﬁd@%j“@g%h vl 80Ny p j HE oo
yl met hyl ] ca® Y‘égé 1jopt-HerqPdmethylaming praduet asfa
[8-(2-t ﬂarxsfe]ﬂndnemll et henesul fonyl ) - 8-aza

. 'HNMR (CDCI3) 8 7. 32 (2H, m), 7.26 (1M, m), 7.21 (2H, d, J 7 Hz),

4.24 (2H, m), 3.24 (2H, m), 3.11 (2H, m), 2.56 (2H, d, J 6 Hz),-2.03 (2H,_m), 1.82-

1.65 (5H, m), 1.37 (4H, m).

_ Mass spec.: 309.33 (M+1).

15  Step 4: ‘

[8- (Z—Phenylethanesulfonyl)- -aza-bicyclo[3.2.1]oct-3-exo-
ylmethyljpyrimidin- 2-y1 -amine

Ph
\\\ o

1]
8=0

L
Sy

A 'so_lution of C-[8-(2-phenylethanesulfonyl)-8-aza-bicyclo[3.2.1]oct-3-
20  exo-yljmethylamine (31mg, 0.10mmol), 2-bromopyrimidine (32mg, 0.20mmol), and
diisopropylethylamine (35uL, 0.20mmol) in isopropano! (2mL) was heated at reflux
for 18h. The mixture was concentrated under reduced pressure and the residue was
taken up in ethyl acetate (3ml.). The resulting mixture was washed with saturated
sodium bicarbonate solution (1mL), water (2x1mL), and brine (1mL), dried (sodium ..
__ 25  sulfate), filtered, and the solvent was evaporated under reduced pressure to give a
crude product (39mg) as a yellow solid. The crude product was chromatographed on |
a lmm silica gel prep plate eluting with ethy] acetate : hexane (2:1) to give a colorless
gum (27mg). The gum was crystallized from ethyl acetate, the precipitate filtered off.
_ and dried in vacuo to give [8- -(2-phenylethanesulfonyl)-8-aza-bicyclof3.2. 1]oct—3-exo-
30 ylmemyl]pynnudln-Z-yl—armne product as a white solid.
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bi cycl o[ 3.2. 1]oct-3-exo-ylnethyl]carbamc acid tent-butyl ester (0.61g,
1.5mmol) and 20% pal | adi um hydr oxi de on carbon (0.309g) B mRighaneos(50M)
was hydrogenated (52psi hydrogen) for 18h. The catal yst was renoved by
filtrati V9 @Rs80Hh Celite. The filter cake was washed weCh/ustixsaz
(3x25nL) and the filtrate was concentrated under 15 reduced pressure to
gi ve crude [ 8-(2-phenyl et hanesul fonyl)-8-aza-bicyclo[3.2.1]oct-3

exo-yl met hyl ] carrbam c aci d tert-butyl ester product as a gum 'H NWR
(CDC13) 8735720(5H , 4.56 (1H, .br s), 4.24 (2H, br s), 324(2H,

Vs an e 1 mi%ﬁé@%@% shkiph 9oy b 79 et o 26y, - T
C- [ 8- (2- Phenyly eghaaeﬁmz@rwbé (131, @%mpy@iﬁiﬂ ’%’Mmﬁgh?r@s (H, Ony{) 8 aza

5 prLo et s Bitafl.ns. Sk ke g £hd e SerBOBL . bl pamk o (b, e

- 1.5mml) in -129 23 AMastsp@00R7.3@v03/068409 PCT/ US02/ 05226 di oxane (2n) -
- and 3N hydrochloric acid (2rr1_) was heated at reflux for 3h. The solvent
was renoved under reduced pressure. The aqueous residue was cooled in an

i ce-bath an®EXAMPIIREIL with 3N sodi um hydroxi de sol ut| on. The aqueous

Vs washed with 5 bri A (SO art ag-pRs LR et AT BRI THE

sol vent was bE#BJoRft ed under reduced pressure to give a crude product

(0.404g) as a pale yellowoil. A solution of the crude product in

met hyl ene chloride was filtered tlhrougli a pad of silica gel eluting wth
nmet hanol : met hyl ene chloride: a i ox' de (20:80:2) to give CG[8-(2-
phenyl et hanesul fonyl ) - 8- aza- bi cycl of 3. 2. o-yl ] met hyl am ne product
as a 10 yellow oil. "H NWR (CDC13) S 7. 32 (2H, ﬁj 7.26 (111, m, 7.21
(2H, d, J 7 Hz), 4.24 (2H, m, 3.24 (2H, m, 1 (2H, rr) .2.56 (2H, d, J

6 Hz), 2.03 (2H m, 1.82-
10 Benzyl 4-[(2-pyrimidinylamino)methyl}-1-piperidinecarboxylate

(EXAMPLE 16) was hydrogenated as described in EXAMPLE 30, Step 1. The
resulting piperidine was combined with EDC (1.3equiv.), HOBT (1.0equiv.), and 4-
thiophen-2-yl-butyric acid (1.0equiv.) in DMF and stirred for 2h. The resulting
reaction solution was partitioned into ethyl acetate and aqueous sodium bicarbonate.

15 The organic layer was seperated and washed with pH 4.5 citric acid buffer (10% citric
acid and sodium hydroxide), dried (sodinm suifate), and concentrated to vield the

desired 1-[4-(pyrimidin-2-ylaminomethyl)-piperidin-1 —yl] -4-thiophen-2-yl-butan-1~

one. M.S. (M+1): 345.25

20 - EXAMPLE 112:
3-Phenyl-1-[4- (pynnud1n-2-ylannnomethyl) plpendm- -yl}-propan-1-
one

it _

| - The title compound was prepared as described in EXAMPLE 111,
25  except substituting 4-thiophen-2-yl-butyric acid with 3-phenylpropionic acid.
M.S. (M+1): 325.28 |
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1.65 (5H, n), 1.37 (4H n). Mass spec.: 309.33 (Mrl). 15 Step 4:
[ 8- (2- Phenyl et hanesul fonyl ) - 8- aza- bi cycl o[ 3. 2. 1] oct - 3- x93 August 2005

yl met hyl 42 ﬁi%n- 2-yl-am ne Ph A sol ution of

C-[8-( 2%‘%% &t%Ranesul f onyl ) - 8- aza- bi cycl of 3. 2. 1] oct - 3- . PCHYS02/05226

exo-yl ] met hyl am ne ('31ng, O0.10mml), 2 bronopyrimdine (32ng, 0.20mmol), .
and diisopropyl ethylam ne (35L, 0.20mmol) in isopropanol (2nL) was heated
at reflux for- 18h. The m xture was concentrated under reduced pressure
and the residue was taken up in ethyl acetate (3nL). The resulting m xture
was washed vixAnNSPLRriaged sodium bicarbonate solution (1nl), water
(2xI'm.), and brine (1 drf' ed. (sodiu é}g’_sul_f ate), filtered, and the

sol vent was evapor at edZiEEY-SYSIRERRY Dple@ytimedipg- Yrminomethylpipepdiodirct -
(39mg) as a yiphiethansmd i d. The crude product was chromat ographed on a 1mm
silica gel prep plate eluting with ethyl acetate : hexane (2:1) to give a
colorless gum (27ng). The gumwas cry8tallized fromethyl acetate, the .
precipitate filtered off, and. griegsi

s uo to give '
[ 8- (2- phenyl et hanesul fonyl ) - S- ai cyc .@%Hl] Qct. 3-exo- .30
yl met hyfl pyri m di n-2-yl -am ne product as a it Jolid. -130 23 August 2005
WD 02/ 068409 PCT/ US02/ 05226 zH NVR (CDC13) i 8. (2H, d, J 5 Hz), 7.32
(2H, m, 7.26 (1H, m, 7.21 (2H, d, J 7 Hz), 6.53 (1H, t,;, J 5 Hz),5.11
(1H m, 54.25 (2H, ) Tk tdl(cdmpotind was preplred abl@dscriBed th KXAMPLE 1?1-(112 (2H,.

?XAN%Lgslg‘;’!gxcerp( kul%s‘tigalhngwthio%én—5Lﬁ§3u{ynl_c|’ acgg {vitﬁ/%-spicﬁ pl(_ac. © 387,31 (M) 5

1- [ 4- (Pydm diyelogrophearerbonglihadid.- M.Se(MeH n-337y47] - 4- t hi ophen- 2-yl but an- 1- one
10 Benzyl 4-[(2-pyrimdinylaniino)nethyl]-1-piperidinecarboxylate (EXAVPLE
16) was hydr c%?enat ed as described in EXAMPLE 30, Step 1. The :

EXAMPLE 114: ‘

10 - 2-Phenoxy-1-[4-(pyrimidin-2-ylaminomethyl)-piperidin-1-yl]-ethanone .
. O -
o A
©/ ‘O\/H
N.__N
Ny

_ The title compound was prepared as described in EXAMPLE 111,
_ except substituting 4-thiophen-2-yl-butyric acid with phenoxyacetic acid, . s
M.S. (M+1): 341.27

15
EXAMPLE 115; . _

4—(Pyridin—4—ylaminomethy1)-piperidine-1-carboxylic acid thiophen-3-

" ylmethyl ester ' - | '

J
S N~ -
20 The title compound was prepared as described in EXAMPLE 30,

except substituting 3-fluorobenzyl alcohol with thiophen-3-yl-methanol.
M.S. (M+1): 332,31 o C

-132-



resulting piperidine was conbined with EDC (1. 3equiv.), HOBT (1.Cequiv.),
and 4- thiophen-2-yl-butyric acid (1. Cequiv.) in DW andzgmjﬁgﬁ@obgr 2h.
The resulting reaction solution was partitioned into ethyl acetate and
aqueous wOd2/68M% car bonate. 15 The organic | ayer was sepRGHVEY/5RE washed
with pH 4.5 citric acid buffer (10%citric acid and sodi um hydroxi de),
dried (sodiumsulfate), and concentrated to yield the ........... desired
| -[4-(pyrimdin-2-ylam nomet hyl ) - pi peridin-I-yi]-4-thiophen-2-yl-butan-1-
one. US. (Mrl): 345.25 20 EXAMPLE 112: 3- Phenyl -
| -[4-(pyri n\?‘w glrzi_norret hyl ) - pi peridin-1-yl]-propan one The title
conpound wa as described in EXAMPLE 111, 25 except substituting
4-t hi ophen- 2-yl - but yr NebeaeyldNcyano N hHetpyriginepiymisomethypiptidinyl] M+1) : .

. 325,28 23 A ﬁl#&ingOOS WD 02/ 068409 PCT/ US02/ 05226 EXAMPLE 113:
(2- Phenyl fcgc opropyl)-[4-(pyrimdin-2-ylam nonet hyl)-pi peridin-| -
yl]-methanone I N' 5 The title corrpourH;LNwas prepared as described in

- EXAMPLE 111, except substituting 4-tl?’i ophen-2-yl -butyric acid with

2- phenyl - cycl opropanecar boxyl L& 3 . (M+l): 337.27 EXAMPLE 114: 10
2- Phenoxy-1-[4-(pyrirnidin-2- ‘?qpet yl|) - @i peri di n-1-y1] - et hanone The
title conpound was prepared as “descri be

E 111, except
substituting 4-thiophen-2-yl-butyric acid with noxyacetic acid. MS.
(MF1l): 341.27 15 EXAMPLE 115:

4- (Pyridin-4-yl am nomgf iyl b 00 REGIHERT ohartRhRSxrilise 36 mbiR RS 3
(3mL) at —=78°C was added benzylamine (0.44mmol, in 2ml. THF) dropwise. The
cooling bath was removed, and after reaching 20°C, piperidin-4-ylmethyl-pyridin-4-
yl-amine (0.44mmol, in 2 mL DMF, EXAMPLE 30) was added. The resulting
reaction mixture was heafed to 90°C for 14h, cooled, the volatiles were removed

10 under vacuurn, and the resulting residue purified by silica gel chromatography.
M.S. (M+1): 349.38

EXAMPLE 117: 7
4-[(3-Chloro-pyrazin-2-ylamino)-methyl]-piperidine-i-carboxylic acid
15  4-chloro-benzyl ester

o
cl\'h@

_ The title compound was preparcd as described in EXAMPLE 47,
reacting 2,3-dichloropyrazine with INTERMEDIATE 2b to give the title compound. -
M.S.(M+1): 395. | - '

20
EXAMPLE 118:
4-[(3-Chloro-pyrazin-2-ylamino)-methyl]-piperidine-1-carboxylic acid
4-methyl-benzyl ester '
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yl methyl ester 20 The title conpound was prepared as described in EXAMPLE

30, except substituting 3-fluorobenzyl alcohol with 23 August 2005
t hi ophenv’g, é%j{%@;am'- MS. (Mrl): 332.31 -132 23 August 2005 WO
02/ 068409 B8 05226 EXAMPLE 116: N PCT/US02/05226
benzyl - N -cyano- N'-[4- (pyri di n-4-yl ani i nonet hyl ) pi peridi nyl] guanidine 5 To

a solution of di phenyl cyanocarboni mdate (0.44mmol) in THE (3nL) at 78C
was added benzyl ami ne (0.44mmol, in 2nL THF) dropwi se. The cooling bath.
was -renoved, and after reaching 20C, piperidin-4-ylnmethyl-:pyridin-4-

yl -am ne (0.44mol, in 2 nmL DVF, EXAVPLE 30) was added. The resul ting
reaction m xture was heated to 90C for 14h, cog , the volatiles were
renoved 10 under vacuum and the resulting resi\dug purified by silica gel
chromat ography. MS. (M+1l): 349. 38 EXANPLE 117
4-[ ( 3- Chl or o- pyrazi n- 2- ylanlno) neth I I di ne-1-carboxylic acid 15
4-chl oro- benzyl ester The t|tIe S prepared as described in
EXAMPLE 47, reacting 2 3- dlchlaropira2|ne mnth | NTERMVEDI ATE 2b to give the

title corrpound M S. (I\/H) 395 XAMPLE 118:

4-[ (3-Chl oro-pyrazi n-2-yl am no) - meghyl | - pi peri dine-|-carboxylic acid

4- et hyl - benzyl ester -133 23 August 2005 WO 021068409 PCT/ US02/ 05226
The title compound was prepared as described in EXAMPLE 47,

reacting 2,3-dichloropyrazine with INTERMEDIATE 2a to give the title compound.

M.S.(M+1): 375.
5
EXAMPLE 119:
- 4-[(3- Chloro~pyrazm-z-ylammo)—mcthy}]—plpendme- -carboxylic acid
indan-2-yl ester
O
(T
e
N'\,)
10 Step I: |
4-Aminomethyl-piperidine-1-carboxylic acid indan-2-y! ester
Ho¥
N-JLO
HaN. A :
| The title compound was prepared in the same way as described for the
preparauon of INTERMEDIATES 2A-E.
15  Step 2: .
4-[(3-Chloro-pyrazin-2-ylamino)-methyl]-piperidine-1-carboxylic acid
indan-2-yl ester
The title compound was prepared as described in EXAMPLE 47,
reacting 2,3-dichlor0pyrazine with the amine described in STEP 1. M.S.(M+1): 387.

20
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tl e conpound was prepared as described in EXAMPLE 47, reacting

‘The ti

2, 3-dichloropyrazine with | NTERVEDI ATE 2a to give the ti d.

MS, (M1l): 375. 5 EXAMPLE 119: %% g0SA005

4- [ (3- CHWE00e8#0Hzi n- 2- yl ami no) - met hyl ] - pi peri di ne- | - car BERYF2053% d

i ndan-2-yl ester 10 Step 1: . 4-Am nonethyl - pi peridine-I-carboxylic acid
i ndan-2-yl ester The title conpound was prepared in the sane way as

described for the preparation of | NTERVED ATES 2A-E. 15 Step 2:

4-[(3- Chl or o- pyrazi n-2-yl am no) - net hyl ] - pi peri di ne-1-carboxylic acid

i ndan- 2-yl %Qg %?tle conpound was prepared as described in EXAMPLE
47, reacting oropyrazine with the am ne described in STEP 1.

MS. (Mrl): 387. 20 1%[@ﬁmgwmmlamommﬂnmhwemmmoum acig X AVPLE
- 120: 4-[(3- Gbh Zg,hgmmgram n-2-yl am no) - met hyl } - pi peri di ne-| -carboxylic acid
benzyl am de 5 St 4- Am nonet hyl - pi peri di ne-I-carboxylic acid

benzyl am de 0 A H2N ;I'he title conpound was pre ed in the sane way as
- described for the preparation of | NTERVED A@- E, replacing the

I NTERI\/EDI ATE A-E 10 with benzy] i socyanate

O
Ne;

N

5 Stepl:
4-Aminomethyl-piperidine-1-carboxylic acid benzylamide

O
LD

The title compound was prepared in the same way as described for the
preparation of INTERMEDIATES 2A-E, replacing the INTERMEDIATE 1A-E
10 with benzyl isocyanate
Step 2:
R .4~f(3-.Chidro-pyraiin-Z-jrlénﬁno)—methyl}piperidiﬁe—l-éarboxyli.c acid
benzylamide
The title compound was prepared as described in EXAMPLE 47,
15 - reacting 2,3-dichloropyrazine with the amine described in STEP 1, to give the title
compound. M.S.(M+1): 360

EXAMPLE 121:

4—[(3-Cyano-pyraz1n—2—yla.mmo)-methyl] plpcndme-l-carboxyhc acid
20  benzyl ester
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Step 2: 4-[(3-Chloro-pyr azi n- 2-yl am no) - net hyl } - pi peri di ne-| -carboxylic

acid benzylam de The title conmpound was prepared as desggi Q@g tlztbo I\/PLE
47, 15 63/bd3Gos2, 3- di chl oropyrazine with the am ne deSCI’IPb

to give the title conpound. MS. (Mtl): 360 EXAMPLE 121: PCTIOS0z0822s

4-1 ( 3- Q/ano pyrazi n-2-yl am no) - net hyl | - pi peri di ne-1-carboxylic acid 20
benzyl ester. 23. August 2005 WD 02/068409 PCT/ US02/ 05226 The title
conpound was prepared in a manner simlar to that described for the
preparation of EXAMPLE 47, utilizing 2-chloro-3-cyanopyrazine (Mybridge
Chenicals) in place of 2,3-dichloropyrazine. M M+1): 352. 5 EXAMPLE 122:
4-[ (3- Am nonet hyl - pyrazi n- 2-yl am no) - - net hyl ] - ridi ne- | - carboxylic

acid benzyl ester-trifluoroacetic acid salt Q_¥0 To a sol ution of
4-[ ( 3- cyano- pyr azi n- 2-yl am no) - net hydi ne- 1l-carboxylic acid benzyl'

ester (130ng) (EXAVPLE 121) in et hanol Onml® under nitrogen, was added
Raney Nickel (20ng) and the m xjgresstirred under hydrogen (latm for ‘8h.
The reaction was filtered, concent att d in vacuo, and then purified wusing
reverse phase chronat ography C 18 adi ent elution 0.1% aqueous 15
trifluoroacetic acidlacetonitrile) to give the title conpound as the

'z r |[ 12 I6uzr oacetic acid Hrlittle cMn%oﬁMﬁ/)as @red%'i@nﬁ%rlsgﬁﬂaﬁ to that desc%bed |
m no I ne- car pox I C
aci d benzyl %t‘?‘ %ﬁ’h%@gg@ﬂﬁ‘”&@%ﬁé%@ sctyamsaﬂ% 02/ 068%09

PCT/ USC2/ OSIIZEybndge Chemicals) in place of 2 3-dlchlor0pyrazme M.S.(M+1): 352.

5
EXAMPLE 122;
4-{(3-Aminomethyl—pyrazin—Z-ylanﬁno)—m_ethyl]—piperidiné—1-
carboxylic acid benzyl ester trifluoroacetic acid salt
~O=
AWt
, 0
S
10 To a solution of 4—[(3—c.yano—pyrazin~2—yian1ino)~mcthy1]-pjpexidine-

1-carboxylic acid benzyl ester (130mg) (EXAMPLE 121) in ethanol (10mL) under
_nitrogen, was added Raney Nickel (20mg) and the -mixi:ure stirred under hydrogen
(latm) for 8h. The reaction was filtered, concentrated in vacuo, and then purified
using reverse phase chromatography C-18 (gradient elution 0.1% aqueous
15 trifluoroacetic acid/acetonitrile) to give the title compound as the trifluoroacetic acid
salt. MLS.(M+1): 356. |

EXAMPLE 123:

4-[(6-Aminomethyl-pyrazin-2-ylamino)-methy!]-piperidine-1-
20 .carboxyhc acid benzyl ester trifluoroacetic acid salt
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O O NH3+ This was prepared in a manner simlar to that described for the
preparation of EXAMPLE 122, from 2-chl oro-6-cyanopyrazi ngs puguflenpgdi et a
Gazz. Chico. Ital., 91, 1431 (1961) and benzyl 4(am noneth hfpi eridine-|-
car boxy| WOIHPBNPLE 13, Step 1). M S. (Mrl): 356 EXAMPLEP§FIAS02/05226

4-[ (3- Met hoxy- pyrazi n-2-yl ani i no)-nmethyl ] -piperidine- |-carboxylic acid
benzyl ester 10

4-[ (3- Chl or o- pyrazi n-2-yl am no) - net hyl ] - pi peri di ne-1-carboxylic acid
benzyl ester (2.72g,. 7.54mml) and 0.5 M sodi um net hoxi de i n et hanol
(40nm.) were heated under nitrogen at 60C for ays, cool ed, evaporated
and the residue partitioned between Et OAc a ter. The organic |ayer was
- washed with brine, 15 dried and sol vent evapo ed to afford crude ’

-material, purified by flash chromat ph n silica (gradient 25 to
100% &t CAc hexane) to give the desi/r?Wound as a solid. The solid was
stirred with approx. (101) 2:1 i%opropyl &cetate: hexane and filtered to

“give the title conpound as whitessglid. M (M1): 357 20 EXAMPLE 125: -
137 E WD 02/ 068409 23 August 2005 {jPCT/ USQ2L05E26 _

4-[( 3- Et hoxy- pyrazi n-2-yl am no) -ﬁe’m] - pT peri~di ne-1-car' boxylic acid
benzyl ester \/ The title conpound 3,,preparFed as described for EXAMPLE

124, 5 using sodium ethoxide in ethanol in place of sodium nethoxide in

met hanol. M S.(Ml): 371 )
This was prepared in a manner similar to that described for the

preparation of EXAMPLE 122, from 2-chloro-6-cyanopyrazine (L. Bernadi et al
| Gazz. Chim. Ital,, 91, 1431 (1961) and benzy! 4-(aminomethyl)piperidine-1-
5 carboxylate (EXAMPLE 13, Step 1). M.S.(M+1): 356 '

EXAMPLE 124:
- 4-[(3-Methoxy-pyrazin-2-ylamino)-methyl]-piperidine-1-carboxylic
- acid benzyl ester

10

4-[(3-Chloro-pyrazin-2-ylamino)-methyl]-piperidine-1-carboxylic acid
benzyl ester (2.72g, 7.54mmol) and 0.5 M sodium methoxide in methanol (40mL)
were heated under nitrogen at 60°C for 2 days, cooled, evaporated and the residue
partitioned between EtOAc and water. The organic layer was washed with brine,

I5  dried and solvent evaporated to afford crude material, purified by flash
chromatography on silica (gradient 25 to 100%EtOAc hexane) to give the desired
compound as a solid. The solid was stirred with approx. (10mL) 2:1 isopropy} acetate:
hexane and filtered to give the title compound as white solid. M.S.(M+1): 357

20 EXAMPLE 125:
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-EXAMPLE 126: 4- [(3-isopropoxy-pyrazin-2-ylamno)-nethyl]-piperidine- 1
-carboxylic 10 acid benzyl ester 0O INO o T NI The Qg;qhsuggﬁggund was
pr epar edh‘;;qs0 (;I@§ ribed for EXAMPLE 124, using sodi um i sopropoxide

i sopr opano! 3 % ace of sodium methoxi de in. nethanol. ME Wﬁ‘mzﬁ% 15
EXAMPLE 127: {4-[(3-Methoxy-pyrazin-2-.yl anino)-nethyl]-piperidin-1-y1
}-((1IR 2R)- 2-phenyl -cycl opropyl)-nmet hanone 23 August 2005 WD 02/ 068409
PCT/ US02/ 05226 Step 1:

4-[ (3- Chl oro- pyrazi n-2-yl am no) - net hyl ] - pi peri di ne-| -carboxyl ic acid

tert-butyl ester 5 2, 3t-Iidithoxyepyresiaindatnlnd)oneyfemine-1-cABiyiRUc - 4-
(am nomet hylgeggfq {egl ne-| - carboxyl ate (1.6g, O. O% nol) . (Ast at ech) and

cesi um carhbon 4g, 0.0075n01) in acetonitrile (10 nmL)were heated to
90C under nitrogen for 18h. The reaction was concentrated in vacuo,
diluted with ethyl acetate 10 (50nL) and washed water (50m). The
organi c extract was dried over sodiumsulfate, fi red and chronmat ogr aphed

on silica using .a gradient.of 10 to 30%=et hylgp—Aacet at e/ hexane to give the
title compound as a foam MS. (I\/Hl%g@@@yﬂf
4-[ ( 3- Met hoxy- - pyrazi n- 2-yl am no) - ma{ hyl i p&idine 1- car boxylic

)

AN

The title compound was prepared as described for EXAMPLE 124,
5 using sodium ethoxide in ethanol in place of sodium methoxide in methanol.
M.S.(M+1): 371 '

EXAMPLE 126:
4-{(3-isopropoxy-pyrazin-2-ylamine)-methyl}-piperidine-1-carboxylic
160 acid benzyl ester

The title compound was prepared as described for EXAMPLE 124,
'usmg sodium isopropoxide in isopropanol in place of sodium methoxlde in 'methanol.
_ M.S.(M+1): 385
15
EXAMPLE 127
{4- [(3-Methoxy—pyraz1n—2—ylannno)-mcthyl]-pxpendm- -yi}-((1R, 2R)-
' -phenyl cyclopropyl)-methanone
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15 acid tert-butyl ester

4-[ (3-Chl oro-pyrazin-2-yl am no) - met hyl ] - pi peri di ne-| - car p®aubit 2805 d
tert-butyl ester (3.0g, 0.0092npl) and 0.5M sodi um et hoxi de i n et hanol
(40m.) ®N484%9Ped under nitrogen at 75C for 18h. The r FAHVYHOHAS
concentrated in vacuo, .. 20 diluted with nethylene chloride (100nL) and
washed with water (pH=9, adjusted -139 23 August 2005 WO 02/065409

PCT/ US02/ 05226 with NaOH). The organic extract was dried over sodium
sulfate filtered and concentrated to give the title conpound. M S. (Mtl):

323. Step 3: 4-[(3-Methoxy-pyrazin-2-ylam no)rret | ]-piperidine 5
4-[ ( 3- Met hoxy- pyr azi n- 2-yl am no) - net hy pi pé 'I -carboxylic acid

tert-butyl ester (0.5g, 0.0015nv0l) tr 1‘—|§uoro c acid (5nm) were
-allowed to stir under nitrogen fow 0.5k The reaction was concentrated in
vacuo, and chronatographed on.ajli¥gca using methyl ene

chl ori de/ met hanol | anmoni ui h hydr )fi’q 10 (90/10/2) to give the title
“conpound. MS. (Mrl): 223. Step &

{4-[(3-Met hoxy- pyrazin-2-ylam no)-nethyl]-piperidin-1-yl }-((1R 2R)-

2- phenyl - cycgp ropyl ) - met hanone 15 A m xture of ' ,
4-[ ( 3- net hox -eg’yll’azi n-2-ylam no) nethyl]-piperidine (0.093g, 0.00042n0l),
1- hydr oxybenzot ri azol e4{(B-CHI88-pAradin @b piakmind)-raethyl]-pifkridie-1-carboxylic acid

di et hyl am n%&[@yllgs arbodi i m de hydrochloride (0.097g, 0.0005nole) and
(1R 2R)- 2-phenylcycl opropr~opanecarboxylic acid (T. Riley et al., J. Md
Chem,' 15, 1187, 1972) (0.072g, 0.00044nvl) in,DVF (2nL) were stirred at
rt for 18h. The reaction 20 was dil uted st h | acetate (30nL), washed
wi th 10% aqueous sodi um bi car bonat e ol'l owed by brine (10M),
concentrated in vacuo and chromat ogr @phed on °silica using 50-100% et hyl
acet at e/ hexane. Crystallization her/ hexane gave the title conpound.
M S. (I\/Hrl)s: 367. 25 EXAMPLE 128: _Nd

2,3-Dichloropyrazine (1.0g, 0.0067mol) , tert-butyl-4-

(aminomethyl)piperidine-1-carboxylate (1.6g, 0.0075mol) (Astatech) and cesium

carbonate (2.4g, 0.0075mol) in acetonitrile (10 mL)were heated to 90°C under

nitrogen for 18h. The reaction was concentrated in vacuo, diluted with ethyl acetate
10 (50mL) and washed with water (50mL). The organic extract was dried over sodium

~ sulfate, filtered and chromatographed on silica using a gradient of 10 to 30% ethyl
acetate/hexane to give the title compound as a foam. M.S.(M+1): 327
Step 2:
 4-[(3-Methoxy-pyrazin-2-ylamino)-methyl]-piperidine-1-carboxylic

15 - acid tert-butyl ester

N

NSy
o H N\go%

4-[(3-Chloro—pyfazinﬂ-jdamino)-methyi]—piperidine—l—carboxylic acid
tert-butyl ester (3.0g, 0.0092mol) and 0.5M sodium methoxide in methanol {40mL)
were heated under nitrogen at 75°C for 18h. The reaction was concentrated in vacuo,
. '20 diluted with methyleqe chloride (100mL) and washed with water (pH=9, adjusted
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[2-((IR 2R) - (2-Fluoro-phenyl))-cyclopropyl]-{4-[( 3 met hoxy-

pyr az} n- 2-yl am no) - me'; hyl ] - pi ﬁeri di In 1-yl }- rrgt hanone - igg\uggst%gyst 2005
WD 02/ 06 US02/ 05226 The title conmpound was prepar nanner
simlar %??%@%escri bed for the preparation of EXAI\/PLEE%,E“Z%F% 4 using
(1R 2R)-2-(2- fluorophenyl)cycl opropropanecarboxylic acid, prepared as
descri bed below 5 MS. (Mt1l): 385. Step 1: _
(R, R)-2-(2-Fl uoro-phenyl)-cycl opropanecarboxylic acid tert-butyl ester To a
solution of copper triflate (2:1 benzene conplex) (21ng, 10 0.041mol) in
chl or of or m ( 2@hiNaGH) Fhervrgamc extrach wanddeato?y 2ddiumaifop)filicteiell s-

(4S)-4-t-butyl-2- s . i he m xture allowed tq
cstir at rt ?%I}cg?tﬁ%@}rweélggg%ﬁlgﬁ:%g ?‘?ﬁ@g@é‘lﬁﬁ@gm trogen into a flask

and 2-fl uor o§§qpy3éne (1. 0gm 8.19mvl e) added. A solution of t-butyl '
di azoacetate (0.63nl, 4. %QMER‘ICE( . i olarkid €. - - 4:10m) , was added
dropwi se over 1.5h and t[ em Xt%;rpgr%ﬁlq%\%%hpgfgeﬁ{ﬁéb%%%% ght at rt. The

reaction was concentrated in vacuoa |\ghromat ographed on silica using

3-10% et hyl acetate/ hexane to give YhilrRf (0.6)-trans of the title
conmpound as an oil. '"H NWVR 400 MHz , NS 1.22(m 1H), 1.48(s, 9H),

- 1.54(m - 51H), 1.84(m 1H), 2.58(m LH), H6. &< ZNE(m 3H), 7.17(mIH). 20 Step

2: 2-(2-Fluoro-phenyl)-cycl opropanecarboxylic acid To the t -butyl ester
[rom Step 11052, 0. 0920tk 50 B RSEIAND Bhe GRS,
reacti on was2ddtesiehitylasted (§.52,\BRAUSmaD) apidudilhoroatdticl agiccGmiguwede albovest toi | .
-141 - ----- stirunder fitrogen fof 0.5h. The téaction was concentifedal $RE4Wa23 August 2005
chromatographed on silica using methylene chloride/methanol/ammoniuin hydroxide '
10 (90/10/2) to give the title compound. M.S.(M+1): 223.
| Step 4:
{4~[(3—Methoxy—pyrazin—Z-y'lamino)—methyI];piperidin-l—yl}-((lR,ZR)-
~ 2-phenyl-cyclopropyl)-methanone '

BVacat>
/0 T o
G .

N

15 ' A mixture of 4-[(3-methoxy-pyrazin-2-ylamino)-methyl]-piperidine

' (0.093g, 0.00042mol), 1-hydroxybenzotriazole ( 0.078g, 0.0005mol), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.097g, 0.0005mole) and (IR,2R)-
2-phenylcyclopropropanecarboxylic acid (T. Riley et al., J. Med. Chem., 15, 1187,
1972) (0.072g, 0.00044mol) in DMF (2mL) were stirred at rt for 18h'.‘ The reaction

20 - was diluted with ethyl acetate (30ml), washed with 10% aqueous sodium bicarbonate
(20mL) followed by brine (10mL), concentrated in vacuo and chromatographed on
silica using 50-100% ethy! acetate/hexane. Crystallization from ether/hexane gave the
‘title compoi;nd. M.S.(M+1): 367. '

25 EXAMPLE 128:

[2-((1R,2R)- (Z—Fl'uoro-pheﬁyl))'—cyclbpropyl]-{4-['(3—methoxy—
~ pyrazin-2-ylamino)-methyl}-piperidin-1-y1 }-methanone
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'PCT/ US02/ 05226 Anal ysis of the acid by chiral HPLC (Chirapak AD, 250X4.6
mm) using 95/5(A/B), 0.2%trifluroacetic acid in hexane@Aaugig 2¢bhanol (B),
| Ll mn, shoy\?d the material to have a puri ty of >94%E. M S 181. 5

EXAVPLE YWRHZOPH0Y (1R 2R) - - PLTUSh082%6

(2,6-Difluorro- phenyl)) cycl opropyl]-{4-[(3-nethoxy- pyrazi
n-2-ylamno)-nmet hyl ] -piperidin-1-yl } -nethanone The title conpound was
prepared in a manner simlar to that described 10 for the preparation of
EXAMPLE 127, Step 4 using (1R 2R)-2-(2,6

d|f|uorophenyl)cyclopropropanecarboxyl|c aC|- ‘(prFepared in a simlar manner

to that described for 2-(2-fluoro ph y D13 opanecarboxyllc acid .

(EXAMPLE 128). MS..(M1): 403. 15/E 130 [ (3- Met hoxy- pyrazi n-2

"yi am no) - net hyl ] - pi peri di ne-| -C@rb xylic aC|d 4-mret hyl - benzy] ester 0 A

m xture of 4-[(3-nethoxy- pyra2|n- Zy anlno) met hyl ] - pi peridine 20 (EXAMPLE
4

127, - STEP 3) (0.093g, 0.00042n01) &
- net hyI benzyl oxycar bonyl oxy) succi ni m de (I NTERMEDI ATE 1A) ( 118rrg) in DI\/F

oot 26533?7{; "€ was herfe e cbitboytd il 6860 KRghls i 14 e
fol | owed by Bﬂhﬁﬁf@la@ﬁ‘@)l of %MME33%§¢M4\%§§E&(%ER}THT(%H ogr aphed on
silica usi nm@r@haﬂylw%m}dﬁmﬁc&frbo&yﬁéa&é it aﬁ%@ﬂ@é%hﬁ@éc%e%@l hane.

Concentrati C fol lowed by cfystall tion rom et her/ hexane gave
the titl %cfﬁﬁﬂﬁ ;él% (NH) 371. -142 23 August 2005 WD 02/ 068409

PCT/ US02/ 0522ép EXAMPLE 131: .

4-[(5- Oyano- 3- et hoxy_(R}Il{)gf-l(ﬂ‘_ﬁ?tfo}{tl)-ghnénr)}ﬁzc-ygﬁ)&x?gga]néé)aﬂg)c?xrylh((j:Iagl tert-bgt% Bs(%éxy e

acid benzyl ester
F
) b\©
_‘ko

‘ _ To a solution of copper triflate (2:1 benzene complex) (21mg,

10 0.041mmol) in chloroform (20mL) under nitrogen was added 2,2’-isopropylidenebis-
(45)-4-t-butyl-2-oxazoline (12.5mg, 0.042mmol) and the mixture allowed to stir at rt
for Ih. The reaction was filtered under nitrogen into a flask and Z-ﬂuorostryene
(1.0gm, 8.19mmole) added. A solution of t-butyl diazoacetate (0.63mL, 4.091i1mole)

-in chloroform (10mL) was added dropwise over 1.5h and the mixture allowed to stir

15  overnight at rt. The reaction was concentrated in vacuo and chfdmatographed on
silica using 3-10% ethyl acetate/hexane to give (hi-Rf (0.6)-trans of the title
compound as an oil. -

"H NMR 400 MHz (8, CDCL,) &: 1.22(m, 1H), 1.48(s, 9H), 1.54(m,
1H), 1.84(m, 1H), 2.58(m, 1H), 6.9-7.1(m, 3H), 7.17(m,1H).

20  Step 2: ,

2-(2-Fluoro-phenyl)-cyclopropanecarboxylic acid |

F
HO—Y
{0
To the t-butyl ester from Step 1 (0.52g, 0.0022mole) in

dichloromethane at 0°C was added trifluoroacetic acid and the mixture stirred at rt for
25 * 30min. The reaction was concentrated in vacuo to give the title compound as an oil.
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5 Step 1: 4- [(5- Br ono- 3- met hoxy- pyrazi n-2-yl am no) -net hyl ] -pi peridine- |-
carboxylic acid tert-butyl ester 10 To 23 August 2005

4-1(3-ne azi n-2-yl am no) - met hyl ] - pi peridi ne-1-car acid
tert-but ){ﬂ}%g)sﬁ%sgzr’g@( EXAMPLE 127, STEP 2) (2.0g, 0.0062m01). P aisr s o1

(160mL) and under nitrogen was added pyridine (0.528nm, 0.0064n0l1),
followed by a slow addition (--1h) of a solution of brom ne (1.044q,
0.0064mol) in chloroform (16mL). The reaction was diluted with water
(100nL) and 'the organic |layer renoved, 15 dried over sodiumsulfate,
filtered andAedyeienf thetasidl bychinbHPLCTGhirapdk Amasomsm) @@ﬁ@@ﬂsm/@gl silica

compound as 5 Toamuticb 4 ARG EARALR T GRABEL 3BT, B i Fulerll ©
- met hoxy- pyriawme QPyﬂé}fﬁ’f(lﬁ% hMﬁ(MrPﬂ;brlﬁil ne- '20 car boxylic acid
tert-butyl ester -143 23 August 2005 WO 02/068409 PCT/ US02/ 05226 To

4-[ (5-br @H&h i razin-2-yl amno)-nethyl)-piperi.dine-1- carboxylic
acid ten estrer % 5g, 0.00125np1) in DVSO (I1Onl), under nitrogen, ..

was added copper cyani m(((mgﬂm@mﬂmﬁ& H&ﬂgbl 1 B-8n dto
150C for Sféq/gﬁhﬂ@- ag re(ﬁ @ m xt 2 g)gfwa f;tﬁ)ly{]‘-{’ﬁa% uted v}\)neth a
m xture of 0 a il 3’&1’ H’é’e’f‘ "\7\;5 and di chl or onet hane
(50m.) and-allowed to stir for |Ih. The organl c layer was renoved, dried
~over sodiumsulfate, filtered and congentra tp an oil. The oil was
chromat ographed on silica using a g f 2 0 .lo ethyl. :
acet ate/ hexane to give the title c ourd a MS. (M1): 348. 10
Step 3: 4-[(S Cyano- 3- net hoxy- pyo: -2-ylam no) - net hyl ] - pi peri di ne The
above conpound was prepared in a nilar manner as described in EXAWMPLE -

127, STEP 3 from 4-[(5-cyano- 3- met I Xy-pyrazin-2-ylam no)-nethyl]- 15
pi peridine-l-carboxylic acid tert-butyl ester. MS. (M1): 248.

The title compound was prepared in a manner similar to that described
10 for the preparation of EXAMPLE 127, Step 4 using (IR,2R)-2-(2,6-
difluorophenyl)cyclopropropanecarboxylic acid (prepared in a similar manner to that
* described for 2- (2—ﬂuoro~pheny1)~cyclopropanccarboxyhc acid (EXAMPLE 128)
M.S (M+1) 403.

is EXAMPLE 130
) 4~[(3-Mcthoxy pyrazm-z-ylammo)-mcthyl]—plpend.me- -carboxylic

- amd 4-methyl-benzyl ester
‘@

- A mixture of 4-[(3-methoxy-pyrazin-2-ylamino)-methyl}-piperidine
- 20 (EXAMPLE 127, STEP 3) (0.093g, 0.00042mol)and N-(4- _
methylbenzyloxycarbonyloxy)succinimide INTERMEDIATE 1A)(118mg) in DMF
(2mL) was stirred at 1t for 18h. The reaction was diluted with ethyl dcetate (30mL),
washed with 10 % aqueous sodium bicarbonate (20mL) followed by brine (10mlL), |
~ concentrated in vacuo and chromatographed on silica using a gradiént elution of 5-
25" 15% acetone/dichloromethane. Concentration in vacuo followed by crystallization
 from ether/hexane gave the title compoﬁnd. M.S.(M+1): 371.
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Step 4: 4-[(5-Cyano- 3-net hoxy- pyrazi n-2-yl am no) - net hyl ] - pi peridine-1I -
carboxylic acid benzyl ester The above compound was prepas@@gust ®osgi m | ar
manner as described in. 20 EXAMPLE 130 from

4-[ (S cy MR B840 0xy- pyrazi n- 2-yl ami no) - net hyl ] - pi peri diB{E/UERMQE226

N- (benzyl oxycar bonyl oxy) succi nimide (Sigma-Aldrich). MS. (M1): 382. 23
August 2005 WO 02/ 068409 PCT/ US02/ 05226 EXAVMPLE 132: 6- Met hoxy-5-{ [1-

(2- (1R 2R) - phenyl - cycl opr opanecar bonyl ) - pi peridi n-4-yl net hyl ] -am no
}-pyrazine-2-carbonitrile The above conpound was prepared in a simlar
manner as described in EXAMPLE 127, STEP 4 from _

4-[ (5-cyanos W@{ﬁﬁ(ggyrazi n-2-yl am no) -nmet hyl ] - pi peridi ne (EXAMPLE 131,
STEP 3). M EXAMPLE 133: 10
“4- [c(j 3bl\/bt hloxy 5- net hyM—u@y(}yzncnsQneth@rynpmamwlbhyﬁdo)ﬂnaﬁqu.@[paﬁﬂim car boxyl ic
aci enzy

4-1(3- Met hoxgl%égréctz}?'\% Bq‘én‘%?l%s eﬁ-— 2-yl am no) - et hyl | - pi peridine-1- 15
“carboxylic acid tert- butyI ester -145 23 August,_2005 WO 02/ 068409

PCT/ US02/ 05226 To ' _
4-[ (5- brono- 3- met hoxy- pyrazi n-2--yl am no) - et h pi peridine-1- carboxylic
acid tert-butyl ester (EXAMPLE 131, STEP 1) (0420g, 0.0005nmol) in
tetrahydrofuran (I nL), under nltrog_.%dded 1, 3-

/O\‘/A
i

Na

2

5 | i
Step 1:
| 4-[(5-Bromo-3-methoxy-pyrazin-2-ylamino)-methyl]-piperidine-1-
~ carboxylic acid tert-butyl ester ‘

.rQ—\ﬂL
,,O\T;;\r

N,

Br

10 To 4-[(3-methoxy-pyrazin-2-ylamino)-methyl]-piperidine-1-carboxylic
' acid tert-butyl ester (EXAMPLE 127, STEP 2) (2.0g, 0.0062mol) in chloroform
{160mL) and under nitrogen was added pyridine (0.528mL, 0.006411101), followed by
a slow addition (~1h) of a solution of bromine (1.044g, 0.0064moi)'in chloroform
(16mL). The reaction was diluted with water ( 100mL) and the organic layer removed,
15  dried over sodium sulfate, filtered and concentrated to an oil. ) The oil was
chromatographed on silica using a gradient of 0 to 4% acetoné/dichl‘oromethane to
give the title compound as a foam. M.S.(M+1): 401.
Step 2: ,
4-[(5-Cyano-3-methoxy-pyrazin-2-ylamino)-methyl]-piperidine-1-
20 carboxylic acid tert-butyl ester | |
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bi s(di phenyl phosphi no) propane ni ckel (H) chloride ( 0.034g, 0.0625rnnol)-
followed 5 by a dropw se addition of 2. OM di net hyi zi nc |Q39\g%;é,1§@gof§0 313m.,
0. 000625 hioesshp© reaction mxture was stirred for 1.5h uted with

water (5nmL) and ethyl acetate (30nL). The organic |ayer @?‘@W@d dri ed
over sodiumsulfate, filtered and concentrated to an oil. The oil was

chr omat ogr aphed on silica using a gradient of 20- 50 % et hyl acet at e/ hexane
to give the title conmpound as a foam MS.(M+l): 337. 10 Step 2 '

4-[ ( 3- Met hoxy- 5- et hyl - pyr azi n- 2-yl am no) - mret hyl ] - pi peri di ne The above
conpound was prepared in a simlar manner as des ? ribed in EXAWPLE 127,

STEP 3 from 4-[(3-nthoxy-5-nethyl - pyrazimx-y o) met hyI] 15

pi peri di ne-1-car boxylic acid tert-bu es S.(Ml): 237 Step 3: 4

[ (3- Met hoxy- 5- net hyl - pyrazi n-2-yl amitho) - et hyP] - p| peridine- | - car boxyI ic -
acid benzyl ester a 0 20 The npound was prepared in a simlar

manner as described in EXAMPLE 130 fHom 4-[(3-nmet hoxy-5-net hyl

pyrazi n- 2-yl ani no) - net hyl j - pi peri diyfe ‘usi ng

N- (benzyl oxycar bonyl oxy) succi ni rni des{ Si gma- Al drich). MS. (M1): 371. -
146 23 August 2005 WO 02/ 068409 PCT/ USQ2/ 05226 EXAMPLE 134:

4- [ (3- Met hoxy- 5- et hyl - pyr azi n- 2- %I am no) - net hyl ] - pi peridine- |- car boxyl iC
aci d 4-met hyl - benzyl ~ d8t &rl(§brame3-methexyrhyrazin e plasinpeneiyljmipauidapat-ed in

a simlar nedabetylRechPRRIHWRAGskD (0.5g, 0.00125mol) in DMSO (10mL), under nitrogen, .

was added copper cyanide (0.565g, 0.00625mol) and the mixture heated to 150°C for

5  1.5h. The reaction mixture was cooled to rt, diluted with a mixture of 20%
ammonium hydroxide in water (SOmL) and dichloromethane (50mL) and-allowed to
stir for 1h. The organic layer was removed, dried over sodium sulfatc, filtered and
concentrated to an oil. The oil was chromatographed on silica using a gradient of 20-

- 40 % ethyl acetate/hexane to give the title compound as a foam. M.S.(M+1); 348.

10 Step 3:

4—[(5—Cyan0—3-methoxy-pyrazin-.?-ylanﬁno)~methyl]-piperidinc

O
ANy

Nax

Lo

=

. The above compound was prepared in a similar manner as described in
EXAMPLE 127, STEP 3 from 4-{(5-cyano-3-methoxy-pyrazin-2-ylamino)-methyl}-
15 plpendme- -carboxyhc ac:1d tert-butyl ester. M.S.(M+1): 248. |
Step 4:
4-[(5 -Cyano-3 -methoxy-pyrazm—2-yla.rmno)—meﬂ1y1]—plpendme—l—
carboxylic acid benzyl ester
. The above compound was prepared ina similar manner as described in
20 EXAMPLE 130 from 4-[(5-cyano- -mcthoxywpyrazm-z—ylarmno)~methy1]-
piperidine usmg N- (benzyloxycarbonyloxy)succ1n1m1de (Sigma-Aldrich).
M.S.(M+1): 382,

- 144-



EXAMPLE 130 from 4-( 3- met hoxy- 5- met hyl - pyrazi n-2-yl am no) - met hyl ] -

pi peridine (EXAMPLE 130, STEP 2) using N-(4- 23 August 20
met hyl benzyl oxycar bonyl oxy) succi ni m de (| NTERVEDI ATE 1A). % g?
385. EXAMALAZ08809 { PCT[USOZ/05226

4-[ (3- Met hoxy- 5- et hyl - pyr azin-2-yl am no) met hyl ) - pi peridin-1- vyl

}-(2-((1R 2R) - phenyl ) - cycl opropyl ) - net hanone 15 The above conpound was
prepared in a simlar manner as described in EXAWPLE 127, STEP 4, from _
4-1 ( 3- net hoxy 5-net hyl pyrazin-2-yl am no)- methyl]-piperi d| ne ( EXAMPLE 133,
STEP 2). W’j i 20 EXANPLE 136: trans N-[(1-{

[ 2- (2- Fl uor %3 ‘opropyl ] car bonyl } pi perl di n-4- -

yl ) met hyl | - 5- f | uor opy 16-Miethiony-3- {d v (@e(1RI2R)-pienflucyeciipra@dscartr@yINIS02/ 05226

.Step 1: Met eri ng")"ﬁf'étﬁ?’lg'a“ﬂé&}%@ﬂ’é Pl Ofotitgeoate 5 HCl gas was bubbl ed

t hrough a s uorocinnamc acid in anhydrous

nmet hanol . The reaction mxture was allowed to cool to room tenperature,

.then concentrated to yield the title oun (M+1l): 181. Step 2:

Met hyl 2-(2-fl uorophenyl)cycl opr opan‘re{z:?(myl at ¢ D azonmet hane was
on%of e

prepared as follows: To a stirring sol (2901L) and 40% KCH
(ag, 90nL) at 0C, was added l»ﬂa%ﬁyj-3 nitro-I- nitrosoguani di ne

(24. 429, .166.53mmol ), portionwi se. ffter stirring for Ih, the mxture was
cooled to 78C and allowed to sti¥<fdr an additional ten mnutes. The 15
ether layer and pall adi um acetate arprox 200ng) were then -both added in
approx. 10 portlons to a stirred sol ution of

met hyl . (2E) - 3- (2- f 1 uor ophenyl ) prop- 2- enoat e (3. 0g,
_ 5

The above compound was prepared in a similar manner as described in
EXAMPLE 127, STEP 4 from 4-[(5-cyano-3-methoxy-pyrazin-2-ylamino)-methyl]-
piperidine (EXAMPLE 131, STEP 3). M.S.(M+1): 392.

EXAMPLE 133:

10 4-[(3-Methoxy-5-methyl-pyrazin- 2—y1am1no)—mcthyl]-pzpendme—1-
carboxylic-acid benzyl ester

Step 1: _
4—{(3-Methoxy—5—methyl-pyrazinéz~ylamino)—m'ethy1]-pipcridine—1—
15  carboxylic acid tert-butyl ester

~OeT
e

-145 -



'16.65mmol ) in ether (201L) at OC. After stirring at rt for approxi mately
thirty mnutes, the reaction m xture was then filtered é@hﬂg&ﬁzﬁbbica ge
and concentrated. MS. (M1l): 195. 20 Step 3: Preparation o

2- (2-f 1 uBrQHHBIM) cycl opr opanecar boxylic acid -148 23 AugeGTAUSRAS226\\0

02/ 068409 PCT/ US02/ 05226 To a stirred solution of nethyl 2-(2-

fl uor ophenyl ) cycl opr opanecar boxyl ate (4.8g, 24.72mmol) in tetrahydrofuran
(25nm.), was added 10M sodi um hydr oxi de solution (approximately 2nm), a
smal | amount of water, and sufficient nmethanol to achi eve a honbgeneous

reaction mxture. The &, peacllon Ai ) then allaowed to stir.at . rt for
approxi mat el y 2h. Afte?m@gﬁri%%aon rglrﬁ%t}g{&@h% rg%aléc ?"lgﬂn?ﬁcjﬂlﬁtpg,'ﬂ’wnﬁéf'b\?as o

added until f3eoRlictagiddenidytyl estar EXAVIRLIB A3AHEEP 4y 0.20m ©.0006mabtied t wi ce

wth ethyl ag Rofulrdle (1 HB)S NRdhe Wi ArivRE.ddedni€£d over anhydrous Na2SO4,
-and concentr tﬁl 10 affglrd t he tri t*%ec’orr%%%r?ge 1#%8. (Mr1): 181. 10 Step 4:

N ' /N F Rs{dnhepylphosphinoiprepaisiickei (00 gbloside 6 Byi3e0- 96+ Smmph foltavedi n- 4-
Z I % ?Et ]blytﬁlo; Sk & gfdp?g?é;ddﬁitﬂ):na@ﬁu&hgm diﬁ}eﬁq)ﬁ%élfﬂ BlheRE (0.313mlL. o.ooocizsmop.

benzyl est eﬁﬁ%ﬁﬂ%ﬂ“ﬁmffurg Wﬁ’%%d ﬁsl% fethewatst (mf)andsthyl geiategen
over 10% PdJ@0mi)eflhanrganicriaydr wiebentyedtdried ovesscdaimselfge, flikged faCt I ON

m xture was j red. : he it h.ethanol an 0 nt
ovapor at edticebadd Gation, 138 oFA RbmlRERBHed b B HINE 8 eifiont ot 15

f 1 uor opheny! 3¢Sty raspaiedesatsdn givectha tiitel compognd 4se foamd i MLSAd+Hes337i bed in
20 EXAMAE 1Q%ép 2STEP 4 to give the title conpound after chromatography on

silica. "HNUR (400 MHz): S 8.15 (m 2H); 7.17 (brs, 1H); 7.04 (m 2H);
4-{(3-Methoxy-5-methyl-pyrazin-2-ylamino)-methyl]-piperidine = -

-’-O\‘/J\N
N%{/H
The above compound was prepared in a similar manner as described in
EXAMPLE 127, STEP 3 from 4-[(3-mthoxy-5-methyl-pyrazin-2-ylamino)-methyl}-

15  piperidine-1-carboxylic acid tert-butyl ester. M.S.(M+1): 237
U Step3 R Chhtat -

4-[(3-Methoxy-5-methyl-pyrazin-2-ylamino)-methyl]-piperidine-1-
carboxylic acid benzyl ester

20 - The above compound was prepared in a similar manner as described in
EXAMPLE 130 from 4-{(3-methoxy-5-methyl-pyrazin-2-ylamino)-methyi]-
piperidine using N-(benzyloxycarbonyloxy)succinimide (Sigma-Aldrich).

- M.S.(M+1): 371.
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5.47 (brs, 1H) 4.65 (brs, 1H); 4.15 (d, 1H); 3.31 (m 2H); 3.08 (t, 111);
2.56 (m 2H); 2.02 (brs, 1H; 1.90 (m 3H); 1.67 (m 1#8&95%2@6‘5 4H) .
MS. (Mtl): 373. 25 EXAMPLE 7.37: (S,S) and (R R N [(1-

f 1 uor opheoyi2)o6s4e# opr opyl ] car bonyl PCT/US02/05226

}pi peridin-4-yl)methyl]-5-fluoropyrimdin-2-am ne WO 02/ 068409 23 August
2005 PCT/ US02/ 05226 Separation of the two enantionmers of N-[(1-{[2-(2- _
17uor ophenyl ) cycl opropyl ] carbonyl }

pi peridin-4-yl)nmethyl]-5-fluoropyrimdin-2-am ne was acconplished on a
Chiral pak AD colum, eluting with 0.1 %diethylarnine in 5 -

hexane/ 2- propanol . EXAMPLE 138: N-[(1-{

[2-(2, 6-di f I EXAYEMNERBY.cycl opropyl ] car bonyl pi peri di n-4-

-yl )nethyl]-5-fl uoropyr 0] | arediﬁ
2 hanner s ar tort eC dudadk .ﬁbe‘@%ﬂ%ﬁ%&mhf@@g@ RSB P .
2, 6-di f | uor carbenlis ecidéimapthyltbenpreg@00 MHz, CDCl): S 8.16 (s, 2H); 7.13
. (brs,1H); 6.82 (dd, 2H): 5.20 (s, 1H): 4.67 (m 1H): 4.23 (m 1H): 3.32

(dd, 2H); 3.11 (m 1H);-2.64 (m 15 1H); 2.38 1H); 2.30 (m 1H);
1.94-1.80 (m 2F1); 1.66 (m 2H); 1.40-1.39 (m ; 1.27-1.22 (m 2H).
MS. (Mtl): 391. EXAMPLE 139: 20 (S,S)_and (R [(1-{ [2-(2,6-

di f1 uorophenyl)cycl opropyl ] car bonyl _2\< '

}pi peridin-4-yl)methyl]-5-fl uoropygim - 2yam ne -150 23 August 2005

—0
=
Nﬁ/uN .
5
The above compound was prepared in a similar manner as described in
EXAMPLE 130 from 4-[(3-methoxy-5-methyl-pyrazin-2-ylamino)-methyl]-
piperidine (EXAMPLE 130, STEP 2) using N-(4-

- methylbenzyloxycarbonyloxy)succinimide (INTERMEDIATE 1A). M SAM+1):
10  385.

EXAMPLE 135: |
{4- {(3-Methoxy-s-methyl—pyrann—2~ylam1no)-methyl]-plpendm-1— -
- yIQ-((IR, 2R)-phcny1)—cyclopropyl)—methanone -

OO
. JO\I)\N
_ A ﬁJ
15 " o |
The above compound was prepared in a similar manner as described in

EXAMPLE 127, STEP 4, from 4-[(3-methoxy-5-methyl-pyrazin-2-ylamino)-
methyl]-piperidine (EXAMPLE 133, STEP 2). M.S.(M+1): 381.

20 EXAMPLE 136:

trans N-[(1-{[2-(2-Fluorophenyl)cyclopropyl]jcarbonyl }piperidin-4-
" yDmethyl]-5-fluoropyrimidin-2-amine
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WD 02/ 068409 PCT/ US02/ 05226 Separation of the two enantioners of N-[(1-{
[ 2-(2- | | 23 August 2005
f 1 uor oph I . opropyl]carbonyl}piperidin-4-y|)nethy|]-gpruoro rimdin-
2- ani ne q&égbé%%%hplished on a Chiral pak AD col um, el uti R§TARSIH05826194
di ethyl ami ne i'n hexanel 2-propanol. 5 EXAMPLE 140: N-[(1-{ -

[ 2- (2, 3-di fl uorophenyl ) cycl opropyl ] carbonyl }piperidin-4- yl)nmethyl] _
-5-fluoropyrimdin-2-amine Ny N 10 The title conpound was prepared in a
manner simlar to that described for EXAMPLE 136 using
2,3-difluorocinnamc acid. 'H NVR (400 MHz):©8 8.15 (s, 2H); 7.00 (m 2H)

6.77 (brs, 1H); 5.44 (brs, 111); 4.65 .14 (d, 1H); 3.09 (t,
IH); 2.59 (m 2H); 2.05 (brs, 1H); %&?@ 69 (brs, 1H); 1.26 (m
3H. 15 MS. (M+l): 391. EXAMPL 1“41{: S,

di fl'uor ophenyl ) cycl opropyl ] car N

}pi peridin-4-yl)methyl]-5-fluoropyrimdin-2- 20 am ne Separation of the two
enantionmers of N-[(21-{ [2-(2,3- difluorophenyl)cyclopropyl]carbonyl '
} pi peri di n-4-%§?51+et hyl | - 5-f 1l uoropyri m di n-2- am ne was acconplished on a
Chiral pak AD col umm, elMéthylq28)-8112 BludfepHidiiprdRoldnsate 25 1 N

hexane/ 2- propanol . EXAMPLE 142: 151 23 August 2005 WO 02/068409

PCT/ US02/ 05226 car boxyl ate 5 0 E
. \OJV\@
5 HCl gas was bubbled through a stirring solution of 2-fluorocinnamic

acid in anhydrous methanol. The reaction mixture was allowed to cool to room
temperature, then concentrated to yield the title compound. M.S. (M+1): 181.
Step 2:

Methyl 2—(2-‘ﬂuorophenyi)cycl‘opropanécarboxylate

t \O /”\ j\ i
10 ' : 7

-~ Diazomethane was prepared as follows: To a stirring solution of ether
(290mL}) and 40% KOH (aq, 90mL) at 0°C, was added l—meﬂlyl-BQnitro—l -
nitrosoguanidine (24.42g, 166.53mmol), portionwise. After stiﬁ‘ing for 1h, the

~ mixture was cooled to —78°C and allowed to stir for an additional ten minutés. The

15 . ether layer and palladium acetate (approx 200mg) were then both added in approx. 10
' portions to a stirred solution of methyl (2E)-3-(2-fluorophenyl)prop-2-enoate (3.0g,
16.65mmol) in ether (20mL) at 0°C. After stirring at rt for approximately thirty
minutes, the reaction mixture was then filtered through silica gel and concentrated.
 MLS. (Mi1): 195, |
20 Step 3: . _
Preparation of 2—(2-ﬂuorophenyl)cyclopfopanecarboxylic acid

F
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0 N~~F Step 1: 'Benzyl 4-{ [(5-fluoro-pyrimdin-2- yI )am' no] nmet hyl

} pi peridine-1 2,4-dichloro-5-fluoropyrinidine red
solution of 5-fluorouracil (15.0g, 0.115nvol), N N- di net%bﬁgﬁﬁ? ?jr?g (7.31nm,

0. 058nolyoo@deL3 (107nL) was heated to reflux for 1h. PG’hﬁSﬂ‘z@awl on

m xture was concentrated in vacuo and the residue quenched with ice 10
(100g) at OC. The solution was then extracted with ethyl ether (3 x 200niL).
The conbined ether |ayer was. washed wi th aqueous saturated NaHCGO3
(100mL), water (100mL), brine (50nL), dried over Na2SO4, filtered and
concentrated to give t etltl sStep 2: 1H NVR (400 MHz,
CDC13): S 8.49 (s, 1 wtmadz';o lrirPﬁﬂ-%ﬂ‘p'lu fopyrinidine (7) To a stirred,
refl uxing mﬂuomzélemﬁ)@FWPmpamcaﬂaoxﬂafﬁl (& Sgo72mindl)riv tetabydrotprar0(250@H| ) and

. zinc (100me e PN QoA dkorifl, ifricl QOBLkinkASy 9h2Y! Y ordbh AR gpcet i c

acid (5.8n, ting reaction mx ure Wwas refluxed for
3h, then codVais @Qﬂ ficienf) methang fsachisys Rdpingensqus Feretiommarterct ABef i | trat e

(2000). & E??aﬁhanw“?ﬁ“”ei‘a’%%sﬁ/é’iﬁ%‘?‘%w39‘25 O A o o -
compotind. Helig topactoppinpre, W HCLGAT wdbg UG midel wfiarde | 155 23
August 2005 mc@gdrﬂﬁammmw aviee Rith/etiH0 a¢ie A6en washed with brine,
dried over anhydrous Na;SQOy4, and concentrated to afford the title compound.
M.S. (M+1): 181.
10 Step 4:

Q F

0

N-[(1-{[2-(2-fluorophenyl)cyclopropyl]carbonyl } piperidin-4-
yDmethyl]-5-fluoropyrimidin-2-amine
A solution of 4-[(5-fluoro-pyrimidin-2-ylamino)-methyl]-piperidine-1-
15 carboxylic acid benzyl ester (EXAMPLE 71, STEP 2) was hydrogenated at 1atm. of
hydrogen over 10% Pd/C in ethanol until debenzylation was complete. The reaction
* mixture was then filtered, the catalyst washed with ethanol and solvent evaporatedto
give the deprotected amine which was coupled with 2-(2-
fluorophenyl)cyclopropanecarboxylic acid using the conditions described in
20 EXAMPLE 127, STEP 4 to give the title compound after chromatography on silica.
TH NMR (400 MHz): § 8.15 (m, 2H); 7.17 (brs, 1H); 7.04 (m, 2H);
5.47 (brs, 1H); 4.65 (brs, 1H); 4.15 (d, 1H); 3.31 (m, 2H); 3.08 (t, 1H); 2.56 (m, 2H);
2.02 (brs, 1H); 1.90 (m, 3H); 1.67 (m, 1H); 1.22 (m, 4H).
M.S. (M+1): 373.
25 _
EXAMPLE 137:
(8,5) and (R,R) N-[(2-{[2-(2- |
'fluorophenyl)cyclopropyl]carbonyl}pipcridin—4-y1)methy1]-_S-ﬂuoropylimidin-fZ—amine
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‘Benzyl 4- ( [(5-fluoro-pyrimdin-2-yl)amno]lnethyl } piperidin- | O H

~NNTNN N~ F Astirred m xture of benzyl

4- (am nonet hyl H)i, peridi ne-|-carboxylate 5 (EXAMPLE 13, %sl'ﬁﬁglﬁt 2?%) 0g,

0. 040no| WO ®/46#498r 0- 5- f | uor opyri mi di ne (5.3g, 0.040nol) FEIEOINIAS

carbonate (26.2g, 0.081nol) in DVF (100nL) was heated at 100C for 2h. The

reaction mxture was cooled to rt, diluted with ethyl acetate (400mn),

washed with aqueous saturated NaHCO3 (100nmL), water (5 x 100nmL), and brine

(50n.), dried over anhydrous Na2SO4, filtered and concentrated. The residue

10 was chromat ographed on silicaggel 6p (0.5kg), eluting with 50-100% et hyl

acetate-in hexane to give th t,il,t,,'l e_chnpound. M S, % .- I'H NMR (400

MHz, CDC13): S 8.15 (s, 2 H [Py <¥B5)(m 5 E\H@“ 542 (s 2 H

ArCH2), 4.21 (brs, 2 gk ~3.29 (WWJ 7' 8yd ¥ ~2 H N , 2.78 :

(brs, 2 H NCH2), 1 nm 2 H CH), 1. 77/2,@,1\!2 H, CHCH2CH2), 1.20 (m 2 H, -

15 CHCH2CH2) . EXAI\/PE143:'5-Fluoro-2-([(FI-{ '
1R, 2R) - 2- phenyl cycl opr opyl ) car bonyl } pi peridi n-4- yl)methyl] am no

L)(/ri mi di) ne |p|\/| ,go ét e qpalpgl/;io)n of the tw% e}ngnt?omers of N—[(IY{I?Z—(Z- y_] }

5- Fl uor o- N- (hd8hiedivDe hikSki A= ; ﬁﬁﬂﬂ?ﬂ- 3R ust

2005 PCT/ US02/ 8%26%9&&1 dﬂ;(?iﬁ}ﬂje&ﬂi?%)ﬁ%l'}blgb Iﬁhlgﬁ{zylﬁ%tpﬂ]ﬁgﬁ?l m, di n- 2- :

yi ) ani no] met ¥i33 a55Pmelitheaon.a @&%&3@@%&-@%@%9;1 afefhylgming i g

0. @26nol )5 ankxkak/Sprdfadel. 0. 9g) i n anhydrous met hanol (250nL) was vi gorously

EXAMPLE 138:
N-{(1-{[2-(2,6-difluorophenyl)cyclopropyllcarbonyl } piperidin-4-
ylmethyl}-5-fluoropyrimidin-2-amine

| ﬁwff@@

The title compound was prepared in a manner similar to that described
for EXAMPLE 136, starting with 2,6-diflucrocinnamic acid.
- 'HNMR (400 MHz, CDCl;): & 8.16 (s, 2H); 7.13 (brs, 1H); 6.82 (dd,
© 2H); 5.20 (s, LH); 4.67 (m, 1H); 4.23 (m, 1H); 3.32 (dd, 2H); 3.11 (m, 1H); 2.64 (m,
15 1H); 2.38 (m, 1H); 2.30 (m, 1H); 1.94-1.80 (m, 25); 1.66 (m, 2H); 1.40-1.39 (m, 1H);
1.27-1.22 (m, 25D). - |
| MLS. (M+1): 391. '

10

. .

EXAMPLE 139: _

20 (S,S) and (R,R) N-[(1-{[2-(2,6- |
difluorophenyl)cyclopropyllcarbonyl }piperidin-4-yl)methyl}-5-fluoropyrimidin-2-
amine | ‘

ot ot
o o O
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-stirred under hydrogen at nosphere provided by a hydrogen ball oon for 2h.
~The 5 reaction mxture was filtered and the filtrate mszmg'g%&%ed to
give the title 10 compound. MS. (M+1l): 211. 'H NWR (400 ; ): S
8.15 (s,woddosRys), 5.19 (s, 1 H NH), 3.27 (t, J = 6. 3rdzusd2es22§N\HCH2CH) ,
3.11 (d, J = 9.1 Hz, 2 H NHCH2CH2), 2.61 (t, J 12.1 Hz, 2 H, NHCHCH2),
1.77 (d, J =12.7 Hz, 2 H . CHRCHCH), 1.73 (m 1 H CH, 1.24(m 2 H,
CH2CH2CH) . Step 2: 5-Fluoro-2-f [(1- { '

[ (1R 2R) - 2- phenyl cycl opropyl ] car bonyl }piperidin-4- yl)methyl]am no

}pyrimdine 15 A sol uté.on_ of flLuor .

N- ( pi peri di n-4-yl met hy#e%gg}lﬁ%lgftﬁp%@g%lanngow%ﬁg}\fﬁﬁ%l ),

(I R 2R) - 2- pHaydmhyayligycmpaopytiearboxy) } piperidii-d-yDmetRyll-Syflutroppimidin-2-avine. |

. Chem, 15, 7 ' T 6 3 . nd HOBt
(0. 963, 7. 13nearsonset o f Ghithek ADRolarat date il diliBimin Y, T

m xture was hegme/R-eeppaneln et hyl acetate (200nmL), washed with aqueous

. saturated NaHCO3 (50mi), 20 water (5 x 50mL), brine (20r), dried over

Na2sO4, fil lé@r( W@ﬁncentrat ed. The residue was chronat ographed on

silica gel % ) uting with 10:1-15:89-75 CH2C12: 2- pr opanol : hexane

to give the title condé4id{[2N23-difliirbphenyBbyclopdopNiRafBHQ] ighterid@E13) : S

8.15 (s, 2 Y i Ty Hz, 2 H Ar), 7.19 (t, J =6.6 Hz, 1

H o Ar), 7.13’1)("@,6%] 2%2“4@?‘“%“?53’&‘%3, 5.15 (s, 1 H NH), 25 4.64 (d, J =

13.5 Hz, 1 H, NCH2), 4.14 (d, J = 12.7 . Hg, 1 Hg NCH2), 3.-30 (s, 2 H,

CH2NH), 3.06 (g, J = 12.8 Hz, 1 H NCH2 1. 6 = 12.1 Hz, 1 H NCH2),

2.46 (brs, 1 H ArCH, 1.98 (m 1 H [CH ), » m 1 H CH2CHCH2), 1.82

(m 2 H CH2CH2CH), 1.65 (m . 1.5%6A(m 1 H CHCH2CH), 1. 21
(m 2 H OHR0H2CH). 30 EXAVPLE J44: - 154 23 August 2005 VOO 02/ 068409

10 : " The title compound was prepared in 2 manner similar to that described
for EXAMPLE 136 using 2,3-difluorocinnamic acid.
:  'H NMR (400 MHz): § 8.15 (s, 2H); 7.00 (m, 2H); 6.77 (brs, 1H); 5.44
(brs, lH); 4.65 (brs, 1H); 4.14 (d, 1H); 3.09 (t, 1H); 2.59 (m, 2H); 2.05 (brs, 1H); 1.89
(m, 3H); 1.69 (brs, 1H); 1.26 (m, 3H). ‘ '
15 o M.S. (M-+1): 391.

~ EXAMPLE 41:
(8,5) and (R.R) N-[(1-{[2-(2,3-
difluorophenyl)cyclopropyl]carbonyl } piperidin-4-yl)methyl]-5-flucropyrimidin-2-

F/E“:TN\)/\\) le!,/N\/O

Separation of the two enantiomers of N-[(1-{{2-(2,3-
N diﬂuorophenyl)cycloprc:pyl]carbonyl}piperidin-4-yl)methyl]-5 -fluoropyrimidin-2-
amine was accomplished on a Chiralpak AD column, eluting with 0.1% diethylamine
25 in hexane/2-propanol, ' '

20 amine

. EXAMPLE 142:

-151 -



- 2.32 (s, 3 H#

PCT/ US02/ 05226 Benzyl 4- { [(5-nethyl pyrim din-2-yl )'ar ni no] net hyl

| pi peridine-1 carboxylate N NYN Step 1: 5 2-chl oro-5-net ne CE To
a stirre fluxing mxture of 2,4-dichloro-5-nethyl pyr|%A§'éhétrﬂ.o%l‘5

[ 1780- 31%§ ‘{ %8R- Al drich) (40.0g, 0.245nm01) and zinc (1CRSTEEH205361g,
0.736nmp1l) in THE (25.0n) was slowy added acetic acid (14.Onl, 0.245n01).
The resulting 10 reaction mxture was refluxed for 3h, then cooled to RT.
The solids were renoved by filtration and the filtrate concentrated in
vacuo. The residue was chromatographed on silica gal 60 (0.5kg), eluting

with a gradient of 10- ﬁ&%’yﬂt— 4.f1a6RL Hﬂbﬂ%&ﬁzﬁﬁu}]ﬁe@@’}%pe Bﬁletl' the

conpound. M S. ér\/xlg 129. NVR (400 H, A)
15 Step 2: Benzyl 4-{ :

[ (5-met hyl pyrirnidin-2-yl)am no] nmethyl }piperidine-lI carboxylate 0 A
stirred m xture of benzyl 4- (am' norre yI)pi peridi ne-1-carboxylate 20

(EXAMPLE 13, STEP 1) (20.0gq, B8 1t Ioro 5-net hyl pyri m di ne (10. 4qg,
0.081nol ) and cesium car bona 52. 59, 0. 1 1 b[n DMVF (200nmL) was heat ed
xture wa rt, diluted with ethyl

at 150C for 6h. The reaction™f
acetate (700rrL) washed wi th aqueous saturat edN (200n), water (5 x
200nL), and brine (100nL), dried over anhydrous Sodifumsulfate, filtered.
and concentrated. The -155 23 August 2005 WO 02/068409 PCT/ US02/ 05226

resi due was Step dmat ogr aphed on silica gel 60 (1kg), eluting with 50.1.00%

ethyl agetate in hexaﬂf—dtic%lc%fé?ﬂﬁor}gpﬁr}ntdd?n conpound. MS. (M+l): 341.°

T
I
cl \N)\CI

A stixre_d solution of 5-fluorouracil {(15.0g, 0.115mol), N,N-
dimethylaniline (7.31mL, 0.058mol) in POC]3 (107mL) was heated to reflux for 1h.
. The reaction mixture was concentrated in vacuo and the residue quenched with ice
10 (100g) at 0°C. The solution was then extracted with ethyl ether-(3 x 200ml.). The
combined ether layer was washed with aqueous saturated NaHCO; (100mL), water
(100mL), brine (50mL), dried over Na;SQy, filtered and concentrated to give the title
compound.

*"H NMR (400 MHz, CDCL): § 8.49 (s, 1 H, Ar).
15 Step2: ' _
- 2-Chloro-5-fluoropyrimidine (7)

F\(\!N
\N)\CI

To a stu'red refluxing mixture of 2,4-dichloro-5- ﬂuoropynmldme
(17 Og, 0.102mol) and zinc (100mesh, 20.0g, O. 305mol) in THF (100mL) was slowly
20  added acetic acid (5.8mL, 0.102mol). The resulting reaction mixture was refluxed for’
~ 3h, then cooled to RT. Solids were removed by filtration and the filtrate concentrated
- invacuo. The residue was chromatographed on silica gel 60 (200g), eluting with 10-
50% ethyl acetate in hexane to give the tltie compound. "H NMR (400 MHZ, CDCls3):
58.53 (s, 2 H, Ar). |
25 = Step 3:
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'H NVR (400 MHz, CDC13): 8 8.11 (s, 2 H, Py'r) 7.35 (m 5K Ar) 5.12 (s,

2 H ACH),. 500 (s, I H NH, 4.20 (brs, 2 H NCH2), =

Hz, 2 5 H NHCH2), 2.77 (brs, 2 H NCH2), 2.12 (s, 3 H, E%%é'?&“fo’;g

H CH, WwooZosawe 2 H CHCH2CH2), 1.20 (m 2 H, CHCH2CH2pCT/EXdoBLis 145
NEt hyl-2- { [(1- { [(1R 2R)-2-phenyl cycl opropyl]carbonyl } piperidin-4-
yl)nethyl]amno}pyrlmdlneNN HN-\ N Step 1
- Met hyl - N- (pi peri di n-4-yl net hyl ) pyri mi di n-2-am he 15 A nixture of benzyl

-{ [(5 met hyl pyri m di n-2- yl)am no}net hyl } pi peri di ne-I-carboxyl ate

( EXAVPLE 144) (13.08,}9.0 8 nd Pd/ﬁ.( 0% 1. in anhydr ous met hanol.
(500n.) was vi gorousl e??%r%g'gﬁ%ofp@ %a’é(éwlrﬁﬁﬁ%%ﬁﬁpé’é “ded by a
hydr ogen balchrborylbier 6h. The reaction m xture; was filtered and the

_filtrate was concentrated to glve 5-nmet hyl - N- (pi peridin-4 20
yl met hyl ) pyri m di n- 2- amne 207. "H NWR (400 MHz, CDCI3): S

M S. ﬁ
8.11 (s, 2°H), 5.10 (s,
. 6. 4Hz, 2H) 320(dJ123Hz 2 mH& 6Hz, 2H) 2.12 (s, 3
H),182(d J = 13.5 Hz, 177( \I;L/ J. =12.1 & 3.7 He,

H. Step 2: 25 5- NEthyI

1-{:[ (IR 2R) - 2- phenyl cycl opropyl ] car bonyl } pi pe AT A- 4- yl ) met hyl ] am no }
rimdine WO 02/ 068409 23 August 2005 PCT/US02/ 05226 A sol ution of

met hyl

R,

e g s,
em, (297% Og, ©040mpaly, 2 @Eb@oc%ﬂgwpmm&m@ﬂg, and HOBt
5 (491g, 0. @&ﬁmﬁﬂ) and @Mﬁd&%ﬁm@g 2810.08 Bfolin BVH A00RM) whb Bedteb@t i on
mxture 100°C for 2h. The reaction mixiure was cooled to rt, diluted with ethyl acetate
{400mL), washed with aqueous satarated NaHCO; (100mL), water (5 x 100mL), and
" brine (50mL), dried overr anhydrous NapSO,, filtered and concentrated. The residue
10  was chromatographed on silica gel 60 (0.5kg), eluting with 50-100% ethyl acetate in
hexane to give the title compound. M.S. (M+1): 345,
' 'H NMR (400 MHz, CDCis): § 8.15 (s, 2 H, Pyr), 7.35 (m, 5 H, Av),
5.12 (s, 2 H, ArCH>), 4.21 (brs, 2 H, NCH>), 3.29 (t, / = 6.4 Hz, 2 H, NHCH,), 2,78
(brs, 2 H, NCHy), 1.80 (m, 2 H, CH), 1.77 (m, 2 H, CHCH,CH;,), 1.20 (m, 2 H,
15 CHCH,CHy).

2
[(
Py
5-
q
Ch

EXAMPLE 143:
' 5-Fluoro-2-{[{1-{[(1R,2R)-2-phenylcyclopropyl]carbonyl } piperidin-4-
ymethyl]amino }pyrimidine

@ <&FC>_\N—<\}

- 20

Step 1:
5-Fluoro-N-(piperidin-4-yimethyl)pyrimidin-2-amine

HND.QN—(\:}F
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was diluted with ethyl acetate (400nL), washed with aqueous saturated
NaHCO3 (| oom_) water (5 x 100mL), brine (50m), dried @\ée;(ug%&%‘sous
sodi um sy}, %‘@6 oo 11 tered and concentrated. The residue-was chromat ographed
on sili ca ge ot (400g), eluting with 50-100% et hyl acet BtEUSH§36ane to
gi ve 5-nethyl - 2- 1 [(1-[[ (1R 2R)-2 10
phenyl cycl opropyl }car bonyl } pi peri di n-4-yl) net hyl } am no} pyrimdine. MS.
(Mt1): 351. "H NWMR (400 MHz, CDC13): 6 8.11 (s, 2 H), 728(t J=17.0
2 H, 7.19 (t, J =7.2H, 1 H, 7.11 (d, J = 7.6 Hz, 5.01 (s, 1
;1 82 gd j = 12.1 He, ﬂnhﬁtmeflofb%ni}dﬁl H(Szﬂﬁ&;%);gﬁizldlﬂ—2m 314% S(b2 H),1
q = rs :
2.12 (s, 3 MT%’;K‘ ﬂ&l}?}%ﬂ%‘ 218&” ?nylafe (]6‘2 §JF_QZP 35@ 2 H),
1.64 (s, 111}309@@9 a(nd PAC 11 0%10. Qg)lﬁlamhﬁirdﬂ)s mEAMPICES A5\ %@:b 2-{
[(1-{ [(1IR Z&ﬁ&ﬁ%?nkmgéﬁeﬁ&%@g%%%ﬁ% rggghrgaﬁloo mg ) het yi ]

amno } pyrimdiniumc

[(1-{.[ (1R 2RGOHREHIECYR Bivrepynd bafilog way pqnpenmmmmgwe the title

yl ) et hyl ] arrt;m pousid. M, R1416- 819, 19. 4nmol ) (EXAMPLE 145) was dissolved in
25 EtOH (400m.) and 1M %;"t‘{: er (19.4nm., 19.4 rrrmd%y added. The sol ution
was then concentrated ueDida): 8 Bylsk Gy RiH, r),rialrﬂ@O%PBhﬁthanol

in ether (|m71@,1t=osgume2tme1mcﬂze oo d = Vel ng1 ReCH: éﬁl) 6t M S

M+1): 351, /06 210 26 H 6%’ 500
Mo, coep) : o b %*W*%%O@éﬂg"?z% %iﬁ% onti VAT e
4.55 (d, IQJ =CIh, B24¢m, 2IHIGH,@QHZEIm 1 H), 3.38 (m 2 H), 3. 14 (q_ J =
12.9 Hz, 1 Hgen®.:69 (t, J—121Hz, 1H), 2.33(m 1H), 2.24 (s, 3 H),
219 (brs, | ﬁ),lg?(F 2 (d, J=12.9 H, 2°H), 1.53 (m 1 H),
1.29 (m | H), 1. 17 (f hzorw2 mzm plﬁnweydigpmpylgc(atbom}p;pendm-ct-

[ 2- (5- met hyl yivheRyBatinbGyehant@py! 1 carbonyl }

4 io_\m—g}

15 ' A solution of 5-ﬂuoro-N—(piperidin—4-ylmethy1)pyri'n1idinf2-an'1ine
(1.00g, 4.76mmol), (1R, 2R)-2-phenylcyclopropanecarboxylic acid (T. Riley et al., J.
) Med. Chem., 15, 1187, 1972) (0.77g, 4.76mmol), EDC (1.37g, 7.13mmol) and HOBt
(0 96g 7 13mmol) in DMF (10mL) was stirred at rt for 2h. The reaction mixture was
diluted with ethyl acetate (200mL), washed with aqueous saturated NaHCQO3 (50mL),
20  water (5 x 50mL), brine (20mL), dried over NaZSO'4, filtered and concentrated. The
. residue was chromatographed on silica gel 60 (90g), eluting with 10:1-15:89-75
CH,Clz:2-propanol:hexane to give the title ccmpcund ML.S. (M+1): 355.
1HNMR(4OOMHZ CDCls): 8 8.15 (s, 2 H, Pyr), 7.28 (t, J= 7.6 Hz, 2
H, Ar) 719 (t, J=6.6 Hz, 1 H, Ar), 7.10 (d, J= 7.4 Hz, 2 H, Ar), 5.15 (s, 1 H, NH),
25 4.64(d, J=13.5Hz | H NCHy), 414 (d, J = 12.7 Hz, 1 H, NCHy), 3.30 (s, 2 H,
CH,NH), 3.06 (q, J = 12.8 Hz, 1 H, NCH,), 2.62 (t, J = 12.1 Hz, 1 H, NCH,), 2.46
(brs, 1 H, ArCH), 1.98 (m, 1 H, CHCO), 1.87 (m, 1 H CH,CHCHy), 1.82 (m, 2 H,
CH,CH,CH), 1.65 (m, 1 H, CHCH,CH), 1.26 (m, 1 H, CHCH.CH), 1. 21 (m 2H,
CH,CH,CH).
30
. EXAMPLE 144:
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piperidin-4-yl)methyl ] pyrimdin-2-amne 10 Step 1: text-Butyl

(2E)--3-(5-net hyl thien-2-y1) prop-2-enoate To. a solution ~Rut yl-
di et hyl phosphonoacetate (1.12n, 15 4.76mol) in THE (SH%?BE{%&&?QB% was
added. LkD82/cB4@®M i n THF, 4.76nL, 4.76nrnol). After 5m PCHUS2AB216

5- et hyl - 2- t hi ophene- car boxal dehyde (0.43nL, 3.96mmp|) was added. The
reaction mxture was warned to RT, stirred for 10mn and poured onto

Et OAc/ H20. The | ayers were separated and the organic |ayer was washed with
H2O, dried over Na2SO4, filtered and concentr ated. The resi due was 20

chr omat ogr aphed on siljca,(g t.el.uti o exan gnes: Et OAc)
to give tert-butyl ?@)‘ %Q({gfflg?ﬁkyl{}’ﬂpgﬂn ﬁ%rﬂﬂr‘f?ﬁn‘%hg[n%@?% ‘H% a cl ear

oil. Step 2carbexy1atButyI 2- (5- met hyl t hi en- - 2-yl ) cycl opr opanecar boxyl ate s 0

. 23 August 2005 WO 02/068409 PCT/ U802105226 t ent - But yl

(2E) - 3-(5-net hyl t hi en-2-yl ) prop-2-en te was cycl opropanated according to

t he procedure descri bed for H' TEP 2, providing, after
. chromat ogr aphy, tert-butyl 1 t yI h| n- I)cyclopropanecarboxyl ate.

5 Step 3: 2-(5-Methylthien- 2 y cyclopr I|c acid To a solution -

of tert-butyl 2-(5-methylthien-2- yI)cycIopro rboxyl ate (100 ng, 0.42
nmml) in CH/C12 (3 niL) at RT was added 10 trifluoroacetic acid (1 nl). The
reaction mﬁeg)rﬁ was stirred at RT for 10 mn and . concentrated in vacuo.
The crude 2

et hyl t hi en- 2-yl )g/cl opr opanecar boxyl ic acid was used
wi t hout Further purif i2echidrod-mphgpyimndipe 182 Step 4: 5-Methyl -N-[(1- (
[ 2- (5- net hyI t hi en-2-yl) cycl opropyl ) car bonyl } 15 ’

pi peridin-4-yl)methyl ] pyrimdin-2 am_%}
\

To a stirred, refluxing mixture of 2,4-dichloro-5-methylpyrimidine .
[1780-31-0](Sigma-Aldrich) (40.0g, 0.245mol) and zinc (100mesh, 48.1g, 0.736mol)
in THF (250mlL} was slowly added acetic acid (14.0mL, 0.245mol). The resulting
10 - reaction mixture was refluxed for 3h, then cooled to RT. The solids were removed by
filtration and the filtrate concentrated in vacuo. The residue was chromatographed on
silica gel 60 (0.5kg), eluting with a gradient of 10-50% ethy! acetate in hexane to give
the title compound. M.S. (M+1): 129.
~ 'HNMR400MHz,CDCh): 8847 (5, 2H, A1), 232 (5, 3H,CHy).
15 Step 2: |
Benzyl 4-{[(5-methylpyrimidin-2-yl)amino}methyl } piperidine-1-
~ carboxylate '

O
J
O DJ\I{/N

A stirred mixture of benzyl 4-(aminomethyl)piperidine-1-carboxylate .
20 (EXAMPLE 13, STEP 1)(20.0g, 0.081mol), 2-chloro-5-methylpyrimidine (10.4g,
0.081mol) and cesium carbonate (52.5g, 0.161mol) in DMF (200mL) was heated at
150°C for 6h. The reaction mixture was cooled to 1t, diluted with ethyl acetate
(700mL), washed with aqueous saturated NaHCO3; (200mL), water (5 x 200mL), and
. brine (100mL), dried over anhydrous sodium sulfate, filtered and concentrated. The
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2- (5- Met hyl t hi en-2-yl ) cycl opropanecar boxylic acid was coupled to am ne
5-nmet hyl - N- (pi peri di n-4-yl nmet hyl ) pyri m di n-2-am ne ( EP 3)
accordi nq%{)rﬁ {’) ? procedure described for EXAVMPLE 144, S%Eﬁ‘&usl%%%dl ng, 20
af ter chromit8gfphy, 5-methyl N-[(1-{ pCT/Ushai0s26

[ 2- (5- et hyl t hi en-2-yl)cycl opropyl ] carbonyl }

pi peridin-4-yl)methyl }pyrimdin-2-amne. MS. (M1l):371. EXAMPLE 147:
N-[(4-fluoro-1-{ [(1R 2R)-2-phenyl cycl opropyl]carbonyl }piperidin-4 25 -

yl )met hyl ] -5-met hyl pyrimdin-2-amne Step 1. -159 23 August 2005 WO
021068409 PCidsldne 2v43 2Retndi€irh @dtdﬁ'smca gel 60 (lkg), eluting with 50-100% ethyl

| - 6- 6- t 0 ut ft t - but yl
4" oxop piffﬁ?%%ﬁ{i%i% &”&f%ﬂx%'@ RS oS G e (2.1 br)
60 C was added tri net hstNMRoéélﬁﬂlM}mz; ODialy: 6 1. G8Y . H, P WRMBY JmaHH, 36§li um

o os 12302 A5 hoofh feReh, 220 AL ENCIED B1ie 99 £ 4B 0, L

extract w t hHENEKSHDWR.E (bﬁ%fffew&eﬁl%@géﬂ dsH)et.88 ¢mi &H, S 1.7TR4BSH,
filtered and}pgmquzo furd fi egidmergy silica gel (3:1, hexanes: Et OAc)

gave tert butyI 1- oxa- 6- azaspi rof 2. 5] oct ahe- 6- car boxyl ate as a clear oil
that solidified 10 upon standing. Step 2: Benzyl
4-f1 uor o- 4- ( EXAMRYEe145y | )pi peridine-l. car boxyl ate 0 0 To a solution of

tert-butyl 4-oxopiperi ? 7 5% CH2C12 (14rrLj
at --10 C was added: BFgl a@?‘e[pﬂ! %i Oqellé??ﬁ;ﬁ %Eh Pm;?éf ?%ﬂwqb@pew@- 4
react i onlQvi xymethysmsio}pyrididimer 10min at -10 C, warned to RT. After
stirring for 16h, the reaction was quenched w th aqueous NaCO3, and

t hat was.

extracted wth CH2Cl 2. The a@e%gj/er was concentrated to a white paste

D_QN—(\

Step 1:
' 5-Methyl-N-(piperidin-4-ylmethyl)pyrimidin-2-amine

HNO—QN%:}

15 A mixture of benzyl 4- [(S-ﬂietthPYfiﬁlidin-Z-
yDamino]methyl }piperidine-1-carboxylate (EXAMPLE 144) (13.0g, 0.038mol) and
Pd/C (10%, 1.3g) in anhydrous methanol (500mL) was vigorously stimred under a
hydrogen atmosphere provided by a hydrogen balloon for 6h. The reaction mixture
was filtered and the filtrate was concentrated to give 5-methiyl-N-(piperidin-4-
20  ylmethyl)pyrimidin-2-amine. M.S. (M+1): 207.
' 'H NMR (400 MHz, CDCls): § 8.11 (s, 2 H), 5.10 (s, 1 H), 3.30 (t, /=
6.4 Hz, 2 H), 3.20 (d, /= 12.3 Hz, 2 H), 2.65 (dt, J = 123 & 2.6 Hz, 2 H), 2.12 (s, 3
"H), 1.82(d,J= 135Hz 2 H), 1.77 (m, 1H),131(qd J= 121&37Hz 2 H).
- Step2:. . .
25 S 5-Methyl-2-{[(1-{[( 1R,2R)~2—phenylcyclopropyi]Carbonyl} piperidin-4-
‘yDmethyljamino}pyrimidine
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20 suspended in CH2C12 (100mL). N-benzyl oxycarbonyl oxysucci ni m de (8. 2g,

. 32.8mmol ) was added and the m xure was stirred at RT for2§ﬁu Jgg%a@ati on

- mxture was partitioned between Et OAc and H2O, the organic ?ayer was dri

ed over WaaB®8409 filitered and concentrated. Purificati oRCHUHSEUS2%a gel

(10:1 to 1:1. hexanes: Et CAc) gave benzyl ' _

4-f| uoro-4-(hydroxynet hyl ) pi peri di ne-1-carboxylate as a clear oil. MS. 25

(M+r1): 268 Step 3: carboxyl ate Benzyl 4-fluoro-4-{ _

[ (met hyl sul fonyl ) oxy] met hyl }piperidine-1 -160 23 August 2005 WO

02/ 068409 PCT/ US02/ 05226 To azsql ution of benzyl '

4-f 1l uoro-4- (hydroxynet hyl ) pi g di R¢-1 - _carboxylate (1.0g, 3.7mml) in

CH2Cl 2 (10nL) at RT was added met han m@hxl h] oride (0.29nm, 3. 7mml)

.and triethylamne (1.04nL, 7.5mol)o T eam{\@;m xture was stirred at
rt for 5mn, and partitioned between ethyl acettt’e and water. The organic

| ayer was dried over Na2SO4, filtered, concentrated and purified on silica

Dot gl suLf oyl y oy et mehgl NAp el ¢ Simetifliuidn Zanine )0 oo
yl su y Xy | peridine-I"- Xyl ate., .. X p
e 0 Bonayls S ubBishD: K345 PRinsicrniopeinearahdnvle st T BASY Fal-o Sal uti on
EnE ( benzKI | 4Meki.tl@liélin.flfl972), 15, 11}87_) (3.93gd, _0.024|mol), EDC (6.97g, 0.01156mol) arsad I7-IOBt| .
I net S n X ne | dl Ne-1,- X a . nmo 1IN
b 01 G TR OB TR DM RORE i e o RTORH Y rhe Fornt T e Uy
was heat ed was difutdd &itls etinyd asttate (4@Dohloy, waghied wito laguecam datpeatdd Nalddegd bet ween
Et OAc and i . i  erbl
Concent r at og e (A4 GomBY BlindPn), SfecPife fyblh st SIGKS
gi've benzyl filkered andieonsentyatpd.4The iesidspive chigmaéographed opoiinaeko0 @608 g, 80%
Z ield), 'Vi ﬁelluﬁﬁ%&]gtlh 5092805 @b yP _'ace}&tf BERG¥he to give Sbmethyl-z-{[(1-{[(1R,2R)—2—
-(am O{T(? %)/hgn}lchclog%rp(})lﬂ::gg(rnlly 1pqgén&ir?—?1[yq)on)1%ﬂ1ﬁ5a%ﬁno}pyrimidine. M.S. (M+1):
351. |
~ 'HNMR (400 MHz, CDCls): § 8.11 (s, 2 H), 7.28 (¢, J = 7.0 Hz, 2 H),
- 7.19 (t, J =72 Hz, 1 H), 7.11 (d, J = 7.6 Hz, 2 H), 5.01 (s, 1 H), 4.63 (d, J = 12.1 Hz,
1 H), 4.13 (d, J = 13.2 Hz, 1 H), 3.31 (s, 2 H), 3.05 (q, / = 12.2 Hz, 1 H), 2.62 (t, J =
15 12.5Hz, 1 H), 2.46 (brs, 1 H), 2.12 (s, 3 H), 1.97 (s, 1 H), 1.86 (m, 1 H), 1.81 (d,J =
13.3 Hz, 2 H), 1.64 (s, 1 H), 1.26 (s, 1 H), 1.22 (m, 2 H).

T EXAMPLE 145A:
5-Methyl-2-{[(1-{[(1R,2R)-2-phenylcyclopropyl]carbonyl }piperidin-4-
20  yDmethyl]amino}pyrimidinium chloride

5-Methyl-2-{[(1-{{(1R,2R)-2-phenylcyclopropyljcarbonyl }piperidin-4-.
yDmethyl]amino }pyrimidine (6.81g, 19.4mmol) (EXAMPLE 145) was dissolved in
25 = EtOH (400ml) and 1M HCI in ether {19.4mL, 19.4 mmol) added. The solution was
then concentrated and the residue was crystallized from 30% 2-propanol in ether
(100mL) to give the title compound. Melting Point 157.5 °C.
M.S. (M:+1): 351. '
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To a solution of benzyl 4-(azidonethyl)-4-fluoropiperidine-I- carboxylate
(1.59," 5.lamol ) in THE (iOr) at RT was added water (O 92m,5,ust®g3gmmol )
and tri pfng%g%g@ohi ne (4.3g, 15.4mmol). The reaction m Xtura was .25 _
stirred for “concentrated, dissolved in HO (1M and B&TU88YEA24 t h

Et 20 four tines. The aqueous |ayer was basified to pH 11 and extracted
with Et OAc twice. The -161 23 August 2005 WO 021068409 PCT/ US02/ 05226 _
organi-c | ayer was dried over Na2SO4, filtered and concentrated. The crude
m xture was chromat ographed on silica gel (CH2Cl2 to 80:20:2

CH2C12: MeOH: NHACH) to 'WINMRISOFMHzZ, CD;OD): § 8.42 (s, 2 : »
4- (am nonet hi’?f’ﬁ%' uo&&gi& ?Iﬁéjl _(_a-é- Y, bo) | at e(.s’ MHS);’ 7‘8%%:2}96?'17§P%}p 6:
5 N-[ (41 uot &1 [-1¢ (P4 Ry S ’p{]h“_eﬁ 193%10@{6‘@% ek Bdri38 pnoeH).d. M 4g, H
34/ ! % net hyl ] E 57 m)ﬂﬁfwﬂnyr Hix 2i69 ¢t 27 aneneHBen#y, 2,33 (m, 1 H), 2.24 (sl, 3 H), 2.19 (brs, 1

- (am none - [ i di ne-4dC yl.at e coupl e o
2-chl roro- S%tlhéyl- @/ﬁ?ﬁﬁgf%{d’ géﬁ?zﬁt%&ﬁeﬁﬁ#@dﬁ& % n(llg\ﬁk Ry 13 (m, 2
phenyl cyd opfbpanecar boxyl i c acid according to the procedure described for
10 EXAMPLE 144, STEPS 2, 3,4, providing, after chromatography,
N-[(4-fluora.] !j | | R, 2R) - 2phenyl cycl opr opyl ] car bonyl } :
pi peridi n-4- X EI]]%S- met hyl pyrimdin- 2-amne. MS. (M1):369. 15

0

EXANVPLE 148: 4- [ (4, 5- MehW-1Qy s Shath bl < E%//l i paridine- |-
carboxylic acid.be Zﬁﬂ%ﬁtg] _St{_(qp{[ll:rsz- ChfI ro-4,yg%?1§§1to :ldﬁf/%n&ﬂdi ne 20 To
2--chl or o- 5- &P ‘b‘gr Hépy BNe4 STEP 1) (0.50g, 0.00389npl) “in
di ethyl ether (12nL) at X30C and underonitrogen was added dropw se

. s NN
o L Q’NYN o
10 '- “'\/J\

Step 1:

tert-Butyl (2E)-3-(5-methylthien-2-yl)prop-2-enoate

o

... . ... Toasolution of tert-butyl diethylphosphonoacetate (1.12mL, -

15 4.76mmol) in THF (SmL) at 78 °C was added LHMDS (1.0M in THF, 4.76mL;
4.76mmol). After Smin at —78 °C 5~methy1-2—thiophene-carboxaldehyde (0.43mL,
3.96mmol) was added. The reaction mixture was warmed to RT, stirred for 10min
and poured onto EtOAc/H,0. The layers were separated and the organic layer was
washed with H,O, dried over Na,SOy, filtered and concentrated. The residue was

20  chromatographed on silica (gradient elution; hexanes to 4:1 hexanes:EtOAc) to give
tert-butyl (2E)-3-(5-methylthien-2-y1)prop-2-enoate as a clear oil.

Step 2: :
tert-Butyl 2-(5-methylthien-2-yl)cyclopropanecarboxylate

Wik |
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1.4M et hyl lithium (2. 901, 0.00405n01) and the reaction allowed to stir at
-30C for 30mn and at OC for 30m n. The reaction was qu h ) a
solution of acetic - 162 23 August 2005 WO 02/ 068409 PC??EJE%@?%@?EG aci d
(0. 242 W0 ®R68409 (0. 039nL, and THE (0. 8nlL) and then a solRETVER$205220DQ
(0.92g, 0.00405n01) 'in THE was added. The reaction was stirred 5mn at rt,
recooled to OC and 3N sodi um hydroxi de added. The reaction was allowed to
stir at OC for 30mn after which a thick oily precipitate formed. The
organi ¢ supernatant was 5 decanted and the resi due washed with diethyl
ether (2 x 20nmL). The gr I.C S re dried over sodium sulfate,
filtered through a paate’gfgﬁaursgﬂ(izgg'%gﬁﬂn?tﬁ@tt&?‘?'?@’i)%‘ﬁ’d&%%tﬁévd‘sV\,ith di et hyl
et her. The fdyclopaipanated awordientortht prbcedure desonibed faiBARAMBLE 1868 TEP2pound

220 Vi fomg U, PRt Bt 2 22 90

4-[ (4, 5- Di meleyelopippprgcabaxdaig) ani no) - met hyl | - pi peri di ne-1- carboxylic acid

-benzyl egtersiihg: above conpound was prepared in a manner simlar to that

utilized 15 for the p tion of EXAMPLE 144, STEP 2 using 2-chloro-4,5
di methyl pyrimidine in %@%ﬁﬁ’#ﬁ?ﬂﬁﬁy&yﬁy)&wwwlFﬁF‘éli ne, to give the
title conmpound. MS. (Mtl): 355. EXAMPLE 149; 20

.4-1(4,5-Di nmet hyl - pyri m di n-2-yl am no) - ne ] - pi peridine-1- carboxylic
aci.d 4-nmet hyl - benzyl ester 23 August 02/ 068409 PCT/ US02/ 05226 The
title conpound was prepared from 2-chl¥et 0-4, 5- di net hyl pyri m di ne (EXAMPLE
148, STEP 1) and | NTERVEDI ATE 2A. as described in a manner simlar to that

described in” EXAMPLE Ipila sobddidn &t rbR-tkM @-(5-methy et 2L | € -conpound.
M S (M+1): 3y?)gcyclopropamecarboxylate (100 mg, 0.42 mmol) in CH,Cl, (3 mL) at RT was added
10 trifluoroacetic acid (1 mL). The reaction mixture was stirred at RT for 10 min and
concentrated in vacuo. The crude 2-(5-methylthien-2-yl)cyclopropanecarboxylic acid
was used without further purification. M.S. (M+1) 182
Step 4:
' 5-Methyl-N-[(1-{ [2-(S-r'nethylthien—Z-yl)cyclopropyl]carbonyl }
15 piperidin-4-yl)methyl]pyrimidin-2-amine
' 7 0

2-(5-Methylthien-2-yl)cyclopropanecarboxylic acid was coupled to
amine 5-methyl-N-(piperidin-4-ylmethyl)pyrimidin-2-amine (EXAMPLE 144, STEP
3 accordi@g to the procedure described for EXAMPLE 144, STEP 4, providing,
20  after chromatography, 5-methyl-N-[(1-{ [2-(5—methylthien_-z-yl)cycldpropyijcarbonyl}
piperidin-4-yl)methyl]pyrimidin-2-amine. M.S.(M+1): 371.

EXAMPLE 147: | .
N-{(4-fluoro-1-{[(1R,2R)-2-phenylcyclopropyl]carbonyl } piperidin-4-

Wsacd

.25 - yl)methyl]—5’-methy1pyﬁﬁﬁdin—2—amine

| Step 1:
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'The foll owi ng EXAMPLES 150- 152 were prepared from 4- [(4 5-di net hyI
-pyrimdin-2-ylam no)-net hyl]-piperidine-I-carboxylic aci le;a@gggglzoggt er

EXAMPLE hydr ogenati on of the CBZ group as describ
(145 STE %ﬂﬁ Smﬁol | owed by coupling with the appropriate PGTiU§o Zé‘ész%fescrl bed

i n EXAVPLE 145, ~STEP 2 EXAMPLE 150: Tr ansh N i 5
4-[(4,5-Di net hyl - pyrim di n-2-yl am no) - net hyl ] - pi peri di n-

i/l )EEZ- phenyl - cycl opr opyl ) - net hanone M S. (M+1): 365. EXAMPLE 151: 20

(4-[(4,5-Dinmethyl-pyrimdin-2-ylaniino)--nethyl]-piperidin-l-yl} -[2-

(2-fl uoro- phenyl ) - cycl epsByl |-omeShampio[> 5 b6kned Aisa2005 WO 02/ 068409
PCT/ US02/ 05226 M S. (M+1): 383. EXAMPL

4-1(4,5-D net hyl - pyrim di n-2-yl am no) - et t -pi peridin-1-yl}-[2-

'EZ, 6-di f1 uoro- phenyl ) -cycl opropyl ] - met han n S.(M+l): 401.. 10 EXAI\/PLE
153: 5-bronmo-N-[(1-f [(1R 2R)-2- phenyj ync‘f ropyl ] carbonyl } piperidin-4-
yl)ymethyl] pyrimdin-2-amne Step 1. 1 ' :

: : d
1- ( 2- Phenyl - cycl opr opanecar bonyl ) - pi peri d| n-4-yl methyl]-carbamc aci
tert-butyl ester 165 ZBoa\u@uﬁmaneﬁ-ﬂa&%:@@?péﬁ&m&@&%%%@%@ m xture

il an 3nr.nol
(1R 2R -2 ”L#en&iﬁgf PN (YRRl B0 fat fided Fipiptpisironyin ingde

(0.58g, 2.63mmol) and sodium t-butoxide (0.25 g, 2.63mmol). The reaction mixture
was stirred at 60 °C for 30min, cooled to RT and concentrated. Water was added and -
the mixture was extract with BtOAc twice. The combined organics were dried over
Na,S0,, filtered and cbhcentrated. Purification on silica gel (3:1, hexanes:EtOAc)

_ gave tert-butyl 1-oxa-6-azaspiro[2.5]octane-6-carboxylate as a clear oil that solidified

10 upon standing, ' ‘

Step 2:
Benzyl 4—ﬂu0ro—4—(hydroxymethyl)pipexidine-1~carb0xy1ate'

Q’Y'U\

o}

e S o To a solution of tert-butyl 4—oxop1pend1ne-1-carboxy}ate (7 Og, ‘
32. Smmol) in CH,Cl; (14mL) at —10 °C was added HE-pyridine (11.6mL., 82.1mmol)
portionwise. The reaction nuxture was stirred for 10min at —10 °C, warmed to RT.
After stirring for 16h, the reactlon was quenched with aqueous NaCOs, and extracted
" with CH2C12 The aquoues layer was concentrated to a white paste that was
20" suspended in CH2C12 (IOOmL) N-benzyloxycarbonyloxysucc1mn:nde (8 2g,
3 Smmol) was added and the mixure was stirred at RT for 3h. The reatmn mixture
was partitioned between EtOAc and H,0, the organic layer was dried over N a2804,
filitered and concentrated. Purification on silica gel (10:1to0 1: 1 hexanes :EtOAc)
. gave benzyl 4—ﬂuoro—4—(hydroxymethyl)plpendme-1-carboxylate as a clear oil. M.S.
25 (M+1):268
Step 3: _
S Benzyl 4-fluoro-4-{ [(methylsulfonyl)oxylmethyl } piperidine-1-
carboxylate " | !
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Cient., 15, 1187, 1972) (0.61g, 3.73mmol), EDC (1.07g, 5.60mml) and HOBt
(0.76g, 5.60mml) in DMF (1O1L) was stirred at RT for 2h23Ragusteaosi on

m xture - jluted with, ethyl. acetate (200m.), washed with a

NaHCO3 (%ﬁOGQ‘{Rgt er (5 x 50nmL), brine (50nL), dried ovdCTEH%ps? 96flltered
and concentrated. The residue was chromatographed on silica gel 60 (909),
eluting with 10:1--10:89-80 CH2C12: 2- propanol : hexane to give the title
conmpound. (1.22 g, 91.0 %a). MS. (Mtl): 359. Step 2: 10 (1-{

[ (1R 2R) - 2- phenyl cycl opropyl } car bonyl } pi peddi n-4- yl)methylamne 15 A
solution of tert-butyl (1-{ [(1R 2R) 2-

phenyl cycl opropyl ] car bonyl } pi peri Qjﬁ? 3 I car bamat e (1 00g, 2.79mmol)
~in TFA (3nL) and CH2Cl 2 (3nlL) was t RT. for 0.5h. The reaction
"m xture was then concentrated to give Gthe title conpound as a
trifluoroacetate salt. Step 3: 5-bronmo-N-[(1-f

N I( ;I-Eetzfl?) | IZP;P/:]enyl cycl ops 9@Mhﬁ(ﬁﬂﬁthﬁWI}4Fﬁhﬂﬁé%@h@dfbxgﬂlethyl)plpendme 1-
(12 (T (IR 2ReRBsHaf i P e e Pt BT Wesaced iefipoeifonsh ne
trifluor oaceshhn“eieﬁié.lZBnl(l.lSGﬁgnomarﬁﬁmyl)ann {r@hmE. 27 Siabomi 0 -Fhgyredctibnl i neI
327 7 9 6-
([ %xtn%% g’%g gh%%d %%g%? 'fs?rm? %ﬁg E%@ﬁﬂé&ﬁé@%&?&%wf &e&?egﬂnd%zﬁgm ) in

DIVF ) was tron cooled to

RT, d| | ut ed Ths opganie layerwasalriet gver Na0 Oni fjliered shaebniiated mdmenﬁ@csoxxsxzcan)

and brine (JRrD11 /180 hoflneRBIONSfto VR BOHzy) Wl and concentrated. The
resi due was romiﬂg%%?fg rf_vslllca eluting with 10:1 20:89--70
CH2C12: 2- prc{g&?‘ﬁﬁ}l‘ methyl pinsgidines F?é 0’%%0% 0346 g, 28.1 9.
MS. (Mrl): S4gpd: - 166 WO 02/ 068409 23 August 2005 PCT/ US02/ 05226 ' H NWR
(400 NH%O as): 8 8']ge%z§'ls4-(a%id|(_)lmcmgfi)zél-ﬂzmr%gipgiﬂiﬁel—1-c_;ar}73('))?ylz|1_t% ’

F
N\\ el
@\/0 ‘O/\ v
g
0

To a solution of benzyl 4-fluoro-4-

{{(methylsulfonyl)oxy]methyl } piperidine-1-carboxylate (1.3g, 3.7mmol) in DMF
(10mL,) at RT was added NaNj; (2.4g, 37.0mmol). The reaction mixture was heated to
15  110°C and stirred for 60h, cooled and partitioned between EtOAc and H;0. The

" organic layer was dried over Na,SOy, filtered, concentrated and purified on silica ge}

© (10:1 to 1:2 hexanes:EtOAc) to give benzyl 4-(azidomethyl)-4-fluoropiperidine-1-
carboxylate. (0.86 g, 80% yield). M.S. (M+1): 293 |

- Step 5: :

20 Benzyl 4-(aminomethyl)-4-fluoropiperidine-1-carboxylate

oo

To a solution of benzyl 4-(azidomethyl)-4-fluoropiperidine-1-
carboxylate (1.5g, 5.1mmol) in THF (10mL) at RT was added water (0.92mL.,
0.92mmol) and triphenyiphosphine (4.3g, 15.4mmol). The reaction mixture was

.25  stirred for 60h, concentrated, dissolved in HC] (1M) and extracted with Et20 four
. times. The aqueous layer was basified to pH 11 and extracted with EtOAc twice. The
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H A), 7.19 (t, J =7.7 Hz, 1 H Ar), 7.11 (d, J = 7.6 Hz, 2 H Ar), 5.21
(s, 1 H NH, 4.64 (d, J = 11.9 Hz, 1 H NCH2), 4. 13 (d233\uguét2095Hz 1 H,
NCH2) , 3wdloAgsgaos H. NHCH2), 3.05 (g, J = 12.6 Hz, gi%gz (t J
= 12.3 Hz, 1 H, NCH2), 2.46 (brs, 1 H, ArCH), 1.98 (m 1 1

(m | H CH2CHCH2), 1.80 (d, J = 13.1 Hz, 2 H, CHCH2CH2),1.65 (s, 1 H
CHCH2CH), 1.25 (s, 1 H, CHCHCH), 1.21 (m 2 'H, CHCH2CH2). EXAWPLE 154: 10
N[(1-{ [(1R 2R) - 2-Phenyl cycl opropyl ] car bonyl } pi peri di n-4-

yl)Ymethyl ]-5-[(trimethylsilyl)ethynyl]pyrimdin-2-amine 1 Ni N i A

m xture of srgan'mﬂ@yﬂ!ﬂ-w:(sldqed[oygﬂqaﬁp-izﬁltered and concentrated. The crude mixture

E?,e%éfy?i)"%%%@“*#%@%dm‘ Pt el {Cafioh (R0 Mo e BB =
Pd( PPh3) 4 evf gyl ﬂa(a@vmmﬁhyl)-%ﬁhwrempp@{lmﬁcnadpwmoMgS (3 ¥e6ol ) . n
DVSO (1nml) @segh 6di ethylamine (1) was heated |n a seal ed tube at 100C for
3h. Th ti i xt d with ethyl t at
(50mL) Sashed wi t h vl-oé-HiEgony RdaR P grehee eycle ﬁ?m%&%w%gm“ Fo

NazSO4, filtered and concentrat ed The reS| due Of chr omat ogr aphed on

silica gel 60 (35g), eluting with 10: Cl12: 2- propanol : hexane

to give the |tIec npou MPLE "4..

[(1-([(1R 2&’;)1’12“1511.13 QPHH%?T%H? bony! ¥pi perl d| n-4- 25

yl ) met hyl j pyri mi di n- 2 amne A mxture of N-[(1-1[(1R 2R)-2-

phenyl cycl opr opyl ] car [Baayyl 4-(apiipanéttyin-44dydrppipehisting -l&mH&?IaW}J@Qédh@B:ﬁ% 23

(EXAvPLE 15 ChIroBo5 o aRsigins ety Sed PRt el Lo 128,
0. 924nmol) phrenyitycloapodpagsraroxylis acitliacgazdingtto BB procedure described for
10 EXAMPLE 144, STEPS 2,34, providing, after éhromatography, N-[(4-fluoro-1-
{[(1R,2R)-2-phenylcyclopropyl]carbonyl } piperidin-4-ylymethyl]-5-methylpyrimidin-
2-amine. M.S.(M-+1): 369,

 EXAMPLE 148: |
15 4-[(4,5_-Dimethyl-pyrimidin—Z—ylamino)-methyl]-pipcridine—1—
carboxylic acid benzyl ester

Step 1: o
2-Chloro-4,5-dimethylpyrimidine

X
20 | ‘ \N)\Cl

To 2-chloro-5-methylpyrimidine (EXAMPLE 144, STEP 1)(0.50g,
. 0.00389mol) in diethyl ether (12#1L} at =30°C and under nitrogen was added- dropwise
1.4M methyllithium (2.90mL, 0.00405mol) and the reaction allowed to'stir at —309C
- for 30min and at-0°C for 30min. The reaction was quenched with a solution of acetic
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'for 0.5h. The reaction m xture was concentrated in- vacuo, dil ut ed W th
ethyl acetate (50nL), washed with water (20m), and bri n_g%é@gtgbgﬁhen
dri ed over Na2804 5 filtered and concentrated.. The resi due was

chr ormat O¥PAMB%n silica gel 60 (35g), eluting with 10PGT/EE2452260

CH2C12: 2- propanol : hexane to give the title conpound. -MS. (Mtl): 361, 'H
NVR (400 MHz, CDCl13): S 8.37 (s, 2 H Pyr), 7.28 (t, J =7.1 H, 2 H A),
7.19 (t, J =7.0Hz, 1 H A), 7.11 (d, J =7.4 H, 2 H A), 538 (s, | H
NH), 10 4.65 (d, J = 12.6 Hz, 1 H NCH2), 4.14 (d, J = 14.1 Hz, | H,
NCT2) 3 SOadlto. LB NGO 03byrkT skt Ty @iy &2t LH
NCH2) , 2.'62 “’?m 15 I—&O @T%LHa @8 ﬂ%enoass"(lﬂ om0 f@# 1.97 (m 1

H cHoO), 1(089g PrPO‘FOﬁmol) or P wepad deﬂ Q’i}ee“%ﬁctlgn wwsts-‘rqqumlzl aurt, aopledip) |
~1.65 (m 1 {30°CHetBRHodivk B@iroXilk addedd, ThEGEA2EHN wad alfdvdd o séir bt 0‘@1@1"‘2 CH2) .

}pi per i n- i@sm:yla%aeéwh%]a&péckéﬁy B el Rt e lsriashias 1

" 4-chl or & 2- deveiitby hmmtm)rwduerwaihahwﬁhdmtmmﬂfef (2 £20mB}.1 Theckganik ldyegsn Of

4- hyd 2- i b il Br,i ti t ent
Caoni746) (ToBAR SR Wi R Bh R et he SRERIEY ( or on.
The react] owashﬁdmumheiwthﬁ etienc Ehe ﬁhltamjwasncomaumte]ﬁd vt torgivs theditiguenched

vvithice(l%gf) d b U Aen basified to pH 8 with sat. aq
NaHCO3 and extragt 2%511?911 MQ@@/ acet at e 53 X 50nL The conbi ned et hyl
acetate |ayers were WENNE4 Milzd €PCLY 6. §2(s ik ) 8.44(s03HD,) 8.27pi ¥. over

Na2SH4,1f i | $epaed and concentrated to give the title conpound. - 168 23
August 2005 02/ 06 09 CT/ US02/ 05226 ' H NVR (400 Mdz, CD3COD): 8 8.84
(s, 1 H A), 2.62 (s 595 -1:3'1113851& %FFPP%?)-IH?@YW%@WI*

4-chl or o- 2- c(almm‘xlyubhdﬁd(b):memldl ne-5- carbonitrile (0.843g, 4.54muol) and
zinc .dust (1.48g, 22.71mol) in ethanol (7.5nl)

rO-\ip
A

%/'l\

The above compound was prepared in a manner similar to that utilized
15 forthe preparatlon of EXAMPLE 144, STEP 2 using 2-chloro-4,5- :
dimethylpyrimidine in place of 2-chloro-5-methylpyrimidine, to give the title
compound. M.S.(M+1). 355.

EXAMPLE 149:

20 : -4-[(4,5-Dimethyl-pyrimidin-2-ylamino)-methyl]-piperidine-1-
carboxylic acid 4-methyl-benzyl ester
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and water (1.4nL) was slowy added acetic acid (0.29nlL, 5.13mmol). The
resulting reaction mxture was vigorously stirred for 3b3All@sSRosds were
renoved Ryobhihdsi@ti on and the filtrate concentrated in V?ﬁﬂ% OZIJ%%r esi due
was chromat ographed on silica gel 10 60 (35g), eluting w 8 89 70
CH2C12: 2- propanol : hexane to give the title conpound. MS. (Ml): 152. 'H
NVR (400 MHz, CDC13): 8 8.72 (s, 2 H Ar), 2.61 (s, 3 H CHI3). '
2-(Methylthio)pyrim dine-5 -c arbonitrile Step 2: Step 3. 2-{ [(1-{
[ (1R, 2R) - 2- Phenyl cycl opr opyl } car bonyl }piperidin-4- 15 yl)nmethyl]am no
}pyrimdine-5-carbonitrile 20 A ni xture of ' , |
(1-{[ (1R 2R - 2- phenyl cycl opropyl ] car bonyl } pi di n-4- yl)nmet hyl am ne
(EXAMPLE 153, STEP 2) (0.100g, 0.387nmol), 23 _
(et hyl t hi o) pyri m di ne-5-carbonitrile (0.059¢g, 0.387mvl) and cesium
carbonate (0.252g, 0.774mmol) in DIVF was' heated at 70C for 1h. The
reaction mxture was cooled to RT ‘with ethyl acetate (50n),
washed with water (5 x 10niL), and\l bri ne (I0nm.), then dried over Na2SO4,
filtered and concentrated. The r §| ue was chronat ogr aphed on a reversed
phase colum, running 5 - 95% 0. i?ipiEA in CH3CNIO.1 %TFA in water to give
the title corrpound as a TFA salt. MS. (Mt1l): 25 362. 'H NVR (400 WHz,
CDC13):- S 8.52 (s 1 H Pyr), 845 (s, 1 H Pyr), 7.28 (t, J =7.9 Hz, 2

H A 720t | H 7.11. (d L 2 H A,
5, 78r%s | ( "4 g&‘g gf%tﬁmp"‘l“éﬁ‘rﬁg’wepafecﬁf’ N&Jﬁ‘}k’f@rg% (d, J = 13r')'1 He,
| H  NCH2) dlngethuipxnnuqu—(EmmE 148,83 ER(1) andINPERMEDIATE, 2A6H2) , 2. 62

(1 t 91J( ; 1% acséﬁbéﬂzm 2 mlihnel}‘gﬂ%).ar t%&ﬂd&%ﬁ%ﬁmmﬂmg% @1&6 : CHCO)

CH2CHOH ﬁleé@le(camps’u&d 1P31 (Mtl) 2369 CHCH2CH2), 1.65 (s, | H, CHCOH2CH),
1.27 (s, 1 H CHCOH2CH), 1.25 (m 2 H, CHCH2CH2).
The following EXAMPLES 150-152 were prepared from 4-[(4,5-dimethyl-
pyrimidin-2-ylamino)-methyl]-piperidine-1-carboxylic acid benzyl ester (EXAMPLE
. 148) by hydrogenation of the CBZ group as described in EXAMPLE 145, STEP 1,

10 followed by couplmg with the appropriate a01d as described in EXAMPLE 145,
STEP 2

EXAMPLE 150

| - “Trans' {4-[(4, 5-Dlmethyl-pynrmdln-2-y1ammo)-methy1]—p1pendm-I- '
15 yl}- (2-phenyl-cyclopropyl)—methanonc

~O= v
N/

M.S.(M+1): 365. - .

EXAMPLE 151:

20 ' {4-{(4, S-Dlmcthyl-pymmdm 2-ylau11n0)~methy1}-p:pendm-1 -yl}- [2-
(2-ﬂuoro-phenyl)-cyclopropyl]—methanone
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EXAIVPLE 157: 5 5 Et hyl

N-[(1-([ (1R 2R) - 2- phenyl cycl opropyl ) carbonyl } pi peri di n- 423August2005

yl )rnet%ﬁ%@gyrlmdln 2-am ne The stirred reaction m xture of

(1-{[(1 Phenyl cycl opr opyl] car bonyl } pi peri di n- 4- yF?F@?WS&?ﬁ ne

( EXAMPLE 154, STEP 2) 10 (0.100g, 0.387mmol), 2-chloro-5-ethyl-pyrimdine
([111196-81-7],'0.055g, 15 H, Ar), 7.19 (t, J = 7.2 Hz, 1 H Ar), 7.11 (d,
J =7.3 H, 2 H A), 505 (s, 1 H NH, 4.64 (d, J =12.9 Hz, | H NCH2),
4.14(d, J = 12.8 Hz, 1 H NCH2), 3.32 (s, 2 H 0.387mml) and cesi um
carbonate (0.252g, 0.774mol) in DVF (5nl) vvas heated at 150C for 7h. ‘The
reaction mxture was cooled to RT, dilute et hyl acetate (100nL),
washed with water (5 x 201), andﬁ/b_&@l\é% then dried over Na2SO4,
‘filtered and concentrated. The regi chromat ogr aphed on silica gel
60, eluting wth 10:1-20:89-70 chZCIZ - propanol : hexane to give the title
conpound. MS. (MHl): 365. 1H 1”(400 MHz, CDCI3): 8 8.13 (s, 2 H Pyr),
©7.28 (t, J = 6.6 Hz, 2 20 NHCH2) .Y 5 (q = 12.5 Hz, 1 H, NCH2), 2.62
(t, J =12.6 Hz, I H NCH2), 246(q, J 5 Hz, 2 H CH2CH3), 2.43 (brs,
1 H ArCH, 1. 97 (m 1 H CHCO, (m 1 H CH2CHCH2), 1.82.(d, J =
13.5 Hz, 2 M.S.QMCHEG3E3., 1.64 (m I "CHCH2CH), 1.26 (m 1 H, CHCH2CH),
1.22 (m 2 H CHCH2CH2), 1.19 (t, J 7.6 Hz, 3 H CH3CH2), 25 EXAMPLE
158: 5-(Cycl opropyl et hynyl) N [(1 {[(1R 2R) - 2- phenyl cycl opropyl ] car bonyl
} pi peridin- E&&Mﬁb 2 pyrim |n ne - 170 23 August 2005 WO

2-a
02/ 068409 PCT/ US02/ 05
phenyl c&gl o] ropyl ] car ﬁ%/ %‘ ﬁﬁxn%%@%&&h&l&%ﬁ%ﬂa@ %11 EZ ( EXAMPLE
153) (0.05 )-@e F%PW ;I@@ Fraggane (0. 0209, 0. 301nt nol)

Pd( PPh3) 4

, J
= 7.

86
H,
(
m

F

_i\o. F '

M.S.(M+1): 401.
10 EXAMPLE 153:
. 5-bromo-N-[(1-{[(1R,2R)-2-phenylcyclopropyl]carbony! } piperidin-4-
yDmethyllpyrimidin-2-amine

@..,.. _
, <§_NC>—I_-I\N—-<§  —Br

Step 1: _ _ :
15 : [1-(2-Phenyl-cyclopropanecarbonyl)-piperidin-4-ylmethyl]-carbamic

acid tert-butyl ester
- O
R Yets!
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1 H NCH2), C%e:ﬁ71$bﬂ%7 igﬁ)% 3.73MA& (En)cﬂel U?g,@mmoﬂ) aﬂaHOBt 1H,

|

‘(O 014g, 0.012mol ), copper iodide (0.001g, 0.006mmol) in DVSO (I nL) and' 5

di ethyl amine (1nlL) was heated in a seal ed tube at 100C f 08 AdhustPlagsr eact i on
m xture was cooled to RT, diluted with ethyl acetate (50 1) washed with
water (1VAB206848%  brine (1OmL), then dried over Na2SO4, PGHYSRAR26nd
concentrated. The residue was chronatographed on a reverse phase col um,
running 5 - 95% 0. 1%9FA in CH3CN 0. 1%FA in water to give the title
compound as a TFA salt. MS. (M+l): 10 401. 1H NWR (400 MHz, CDC13): 8 8.56
(s, I H Pyr), 802 (s, 1 H Pyr), 7.28 (t, J = 7.4 Hz, 2HAr)720(t

1R Ny 41 s () Ay Sl Suft ppbiind- mgufichyitndé milligh Gl § T
(s, | H NHe/Bmma), §iR.28) -”Pheﬂﬂ%’cm:@panscmbomﬁmld (it“ Bieygtaaly JMed. 7- 15 Hz, |

CH2CHCH2 H, CHCH2
1. 44 (m) 1 ‘11)2'30 Pmit) “@ﬁ@ﬁ@i&gﬁf%é?h(rﬁ hexeqgti OW@HQ)CH) 0.83
(m 4 B CH%Q dﬂl&@d Eri%MﬂlyEad&z&c (2B0ALL); fvashed with aq. sat. NaHCO; (50mL), water '
) et ot - B8 o el A GRF P v NSO Ts e apsoncentrated. he e
5-bromo- N[ (Nﬁs ¢hrpbRgpiphed oR Silica gel 60 (90g), eluting with 10:1--10:89-80 CH,Cly:2-
b5 8%585*"%‘“&&%“‘*%“@%@%@ AR LU P
(0.056g, . SEBPGA8mmol ), and copper i odide (0 005g, 0.024muol) in DVSO
(Inil) gnd diethyl angne{, QR? gﬁﬁﬁnﬁ%q cgrb%ﬁﬂ Eﬂ,eﬁgﬁm_at 100C for 3h.

o

The reactio xture was coo ed wi th ethyl acetate (50n1_)
washed wi t hYWBE@YI2mIek ) | and . 30 brlne (Iom_), then dried over Na2SO4,
filtered and concentrated. The resjdue. was chromat ogr aphed on a reversed
M‘
YaT

phase columm, running 5 - 95% 0 in -~171 23 August 2005 WO
02/ 068409 PCT/ USC2/ 05226 CH3CNI 0 N ter to give the title corrpound

as a TFA salt. MS. (M1): NH,

A solution of zert-butyl (1-{[(1R,2R)-2-
phenylcyclopropyljcarbonyl} piperidin-4-yl)methylcarbamate (1.00g, 2.79mmol) in
15 TFA (3mL) and CH,Cl, (3mL) was stirred at R.T. for 0.5h. The reaction mixture was
then concentrated to give the title compound as a trifluoroacetate salt. |
Step 3: ' |
T 5- bromo-N—[(I {[(1R 2R)-2-pheny]cyclopropyi]carbonyl}plpendxn—tl-
yhmethyllpyrimidin-2-amine

O | Y
%'N N—S\;)—Br L

A mixtore of (1-{ [(1R,2R)-2—phcnylcyclopropyl]carbonyl}piperidin-4—
ylmethylamine trifluoroacetate salt (1.00g, 2.69mmiol), S-bromo-Z-chIoro—pyrimidiné
([32779-36-5], 0.519g, 2.69mmol) and cesium carbonate (1.75g, 5.37mmol) in DMF .

_ (7mL) was heated at 100°C for 1.5h. The reaction mixture was cooled to RT, diluted
25  with ethyl acetate (200mL), washed with water (5 x 20mL), and brine (10mL), then
dried over Na,SQOy, filtered and concentrated. The residue was chromatographed on
silica gel 60, eluting with 10:1-20:89-70 CH;Cl,:2-propanol:hexane to give the title
- compound. (0.31 g, 28.1 %). M.S. (M+1): 416. ‘

20
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437. 1H NWVR (400 MHz, CDC13): S 8.50 (brs, 2 H, Pyr), 7.50 (m 2 H, Ar),
7.3 8 (m 3 H A), 7.28 (t, J =7.9 Hz, 2 H Ar), 7.20 £3Audust2608 Hz, 1
H Ar), 7.11 7.5 Hz, 2 H Ar), 4.66. (d, J =11.7 Hz CH2) ,
4.16 (d, V9 02’0%%092 1 H NCH2), 3.46 (m 2 H, NHCH2), 1’?&’%"’(’%2%

NCH2), 2.64 (t, J:11.9 Hz, 1 H NCH2), 2.47 (brs, 1 H ArCH), 197(m |
H CHCO, 1.93 (m 1 H CH2CHCH2), 1.81 (d, J = 11.5 Hz, 2 H, CHCH2CH2),
1.65 (brs, 1 H CHCH2CH), 1.28 (m 1 H CHCH2CH), 1.25 (m 2 H, CHCH2CH2).
10 EXAMPLE 160 TO EXAMPLE 180 The foll owi ng exanpl es were. prepared by

coupling the appropri STEP 1,
or BI pesrgl di n- 4ppyl ﬁet ﬁwﬁﬁwgﬁgaégﬁné?ﬁtﬁmﬁmépare ' a .
manner Si mHaAf)tﬁlf?KatJﬁ;B%Ié&;drH,b@ﬂ 741 (&XdPioEia3H, STEP.21, (sr BBl ¥éng

2-chl oro- 5~ JIE4 ! PYI1IMY Shene mm@fﬁ)%qfs' @ R i3, 9158, R, R yzf% 3] @idn, the

bstitute ropanecar oxXyl 1 Cc_ acl

appropri at e trans 0
(pr epar ed |N¥I§I§)rﬁ@%ﬁ%rﬁrﬁnﬂgf6% ltﬁai\yqéé gé‘d Jim 128 HaaNPIENEEg), 246
" EX Strudd ur @daneM ACH)M DB (3690, CHEDY, Iinsﬂqmn 12I13@H2€2HCH2§ 1.80 (d, J=13.1

161004 (Pyr i yfd%l CHRFECH 1 5 et Fo RG] A1 it GHORCS. LGRS

"Y(2-o0-tol yH; CHCHOHRpyY!| ) - | met hanone 23 August 2005 WO 02/ 068409

EXAMPLE 154 :
10 - N-[(1-{[(1R,2R)-2-Phenylcyclopropyl]carbonyl } piperidin-4-
yl)methyl]-5-(trimethylsilyl}ethynyl]pyrimidin-2-amine

<O$VN P o
N-7 l

A mixture of 5-bromo-N-[(1-{{(1R,2R)-2-
phenylcyclopropyljcarbonyl }piperidin-4-yl)methyl]pyrimidin-2-amine (EXAMPLE
15  153) (0.300g, 0.722mmol), trimethylsilylacetylene ( 0.177g, 1.81mmol), Pd(PPhzs)s
(0.083g, 0.072mmol), and copper iodide (0.007g, 0.036mmotl) in DMSO (1mL} and
diethylamine (1mL}) was heated in a sealed tube at 100°C for 3h. The reaction mixture

~ was cooled to RT, diluted with ethyl acetate (50mL), washed with water (10mL), and

brine (10mL), then dried over Na;SQy, filtered and concentrated. The residue was
20  chromatographed on silica gel 60 (35g), eluting with 10:1-10:89-80 CH;Cl:2~
- propanol:hexane to give the title compound.

EXAMPLE 155:
S-EthynyLN—[(l {I(1R,2R)- 2-pheny1cyclopropyl]carbonyl}plpendm -4-
- 25 yl)methyl]pynrmdm-z amine

@g{% o

. A mixture of N-[(1-{[(1R.2R)-2-
' phenyl_cyclopropyl]carbonyl}piperidin—4-yl)methyl]-5-'
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PCT/ US02/ 05226 EX. Struct ur eNameM S. (M+1) 1620[ 4-(Pyrimidin-2-351.4 H
| ckyl am nonmet hyl ) -piperidin-1-yl]- NN (2-mtolyl-cycl oprggwubustlzoggt hanone

1630[ 2- ({rdbireRuPrhenyl ) -355.2 N cycl opropyl ] -[4-(pyrim %&I&SOZ}_‘SZZG _
yl am nonet hyl ) -piperidin -1-yl] | - . nethanone _

1640[ 2- (4- Chl or o- phenyl )-371.1 H Ncycl opropyl ]-[4-(pyrimdin-2- [ . _

yl am nonet hyl ) - pi peridi n-1-yl]- NN net hanone 1650[ 2- ( 3- Chl or o- phenyl )~

.371.3 N Ccyclopropyl]--[4-(pyrimdin-2- NN
[(trimethylsiiyl)ethynyllpyrimidin-2-amine (EXAMPLE 154} (0.200g, O‘.462mm01)
and potassium carbonate (0.128g, 0.924mmol) in methanol (3mL) was stirred at RT
for 0.5h. The reaction mixture was concentrated in vacuo, _dilutcd'with ethyl acetate
(SOmL), washed with water (20mL), and brine (10mL), then dried over Na;SO,,

5 filtered and concentrated. The residue was chromatographed on silica gel 60 (35g),
eluting with 10:1-20:89-70 CH,Cl,:2-propanol:hexane to give the title compound.
MLS. (M+1): 361,
| "H NMR (400 MHz, CDCl;): § 8.37 (s,2H, Pyr), 7.28 (t, J= 7.1 Hz, 2
H, Ar),7.19 (t, J=7.0 Hz, 1 H, Ar), 7.11 (d, J = 7.4 Hz, 2 H, Ar), 5.38 (s, 1 H, NH),
10 4.65(d, /=126 Hz, 1 H, NCH), 4.14 (d, J = 14.1 Hz, 1 H, NCH,), 3.36 (m, 2 H,
NHCH,), 3.17 (s, 1 H, CCH), 3.05 (q, J = 12.2 Hz, 1 H, NCH,), 2.62 (t, ] = 12.5 Hz,
1 H, NCH), 2.46 (brs, 1 H, ArCH), 1.97 (m, 1 H, CHCO), 1.86 (m, 1 H,
CHCHCHy), 1.80 (d, J =12.5 Hz, 2 H, CHCH,CHy), 1.65(m, 1 H, CHCH,CH), 1.26
(m, 1 H, CHCH,CH), 1.23 (m, 2 H, CHCH,CH,). :

15
'EXAMPLE 156: _
2-{[(1-{ [(1R,2R}-2-phenylcyclopropyl]carbonyl } piperidin-4-
yDmethyl]Jamino } pyrimidine-5-carbonitrile -
XND—\ N=
0 | HN—(I\\i :,>—::'N
20 Step1:

4-chloro-2-(methylthio)pyrimidine-5-carbonitrile
Gl

/s{hl,wj—zu

A stirred solution of 4—hydrony2-(methy1thio)pyrin1i1gine-5l '
carbonitrile (British patent GB901749) (1.00g, 5.98mmol) in POC]; (5mL) was
25  heated to reflux for 2h, The reaction mixture was concentrated in vacuo and the
residue quenched with ice (100g). The solution was then basified to pH 8 with sat. aq
NaHCOs and extracted with ethyl acetate (3 x 50mL). The combined ethyl acetate
layers were washed with water (20mL), brine (10mL) dried over N. 3.2504, ﬁltered and
‘concentrated to give the title compound. -
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Iyl am nonet hyl ) - pi peridin-1-yl]- C net hanone
1660[ 2- ( 3- Fl uor o- phenyl )-355.3 ~N Fcycl opropyl]-[4-(pyri o3 Aufut-2005 _
~yl am nonet hyl %“ i peridin-1 yl]- nmethanone 1670[ 2- ( 2- Met hox;l/u- phengl )-367.3
cycl opr ol §2/964 -ngyri m di n-2- N Nyl ami nonet hyl ) - pi peri dEFTU9322¢4et hanone
- 173 WD 02/ 068409 23 August 2005 PCT/ US02/ 05226 EX. StructureNaneM S.
(M+1) 168p[ 2- ( 3- Met hoxy- phenyl ) -367.3 Ncycl opropyl] -[4-(pyrimdin-2-
yl am nomet hyl ) - pi peridin-1-yl]- nethanone 1690
F[ 2- (2, 6-Di fl uoro-phenyl)-373.3 cyclopropyl]-[4-(pyrimdin-2- NF
yl am nomnet hyl ) - pi peri ai;Rmlme Y ~ a 7
(2.4 D Uoro phe%m}%&%ﬁh’ OB 08 ¢ 0% A1, 2.62 (5,3 H, CHy)

tep 2:

2-(Methylthio)pyrimidine-5-carbonitrile
' N=

5 To a stirred mixture of 4-chloro-2-(methylthio)pyrimidine-5-
carbonitrile (0.843g, 4.54mmol) and zinc dust (1.48g, 22.71mmol) in ethanol (7.5mL)
and water (1.4mL) was slowly added acetic acid (0.29mL, 5.13mmol). The resulting
reaction mixture was vigorously stirred for 3h. The solids were removed by filtration
and the filtrate concentrated in vacuo. The residue was éhromatographed on silica gel

10 60 (35g), eluting with 10:1--20:89-70 CH,Cl,:2-propanol:hexane to give the title
compound. M.S. (M+1): 152.
"H NMR (400. MHz, CDCls): 6 8.72 (s, 2 H, Ar), 2.61 (s, 3 H, CH3).
Step 3:
_ 2-{[(1-{[(1R,2R)-2-Phenylcyclopropyl]carbonyl } piperidin-4-
15  yDmethyl}amino}pyrimidine-5-carbonitrile '

1Y) N HN—{’}—:N
A mixture of (1-{[(1R,2R)-2-phenylcyclopropyl]carbonyl } piperidin-4-
yDmethylamine (EXAMPLE 153, STEP 2) (0.100g, 0.387mmol), 2-
(methylﬂﬁo)pyﬁnﬁdine—s-carboni.trile (0.059g, 0.387mmiol) and cesium carbonate
20 (0.252g, 0.774mmol) in DMF (1mL) was heated at 70°C for L1h. The reaction mixture
was cooled to RT, diluted with ethyl acetate (50mL), washed with water (5 x 10mL),
and brine (10mL), then dried over Na;SOy, filtered and concentrated. The residue
was chromatographed on a reversed phase column, running 5 - 95% 0.1%TFA in
CH3CN/0.1%TFA in water to give the title compound as a TFA salt. M.S. (M=+1):
25 362 | |
'H NMR (400 MHz, CDCl): 8 8.52 (s, 1 H, Pyr), 8.45 (s, 1 H, Pyr),
728 (t, J=79Hz, 2 H, Ar), 720 (t, /= 6.6 Hz, 1 H, Ar), 7.11 (d, J=73 Hz, 2 H,
Ar), 5.78 (s, 1 H,NH), 4.66 (d, J = 12.2 Hz, 1 H, NCH>), 4.15 (d, J=13.1 Hz, 1 H,
. NCH3), 3.41 (m, 2 H, NHCH,), 3.06 (q, / = 12.4 Hz, 1 H, NCHy), 2.62 (t, J = 12.7
- 30 Hz, 1 H, NCHy), 247 (brs, 1 H, ArCH), 1.96 (rh, 1 H, CHCO), 191 (m, 1 H,
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‘Neycl dpropyl ]-14-(pyrimdin-2- a r, y ylam nonethyl)-piperidin-1-y1]- r~
. met hanone 1710( 2- Phenyl -cycl opropyl )-[4-337.2 @é;ﬁusugo

aN(pyrlmvﬁ(l)@z m nonet hyl )- r, N YNpiperidin-1--ylJ-ne
F[ 2- (2, 3- Df|’ﬁ%¥%9apheny|) 373.3 N Fcycl opropyl | - [ 4- (pyrl S‘E%SF%

yl am nonet hyl ) -pi peridin-1-yl]- .y N nmet hanone _ o

1730{4-[ (5- Met hyl - pyri m di ni - 2- 365. 4 HNyl am no) - net hyl ] - pi peridin-1I -
yl}-(2-mtolyl-cyclopropyl)- 1 nethanone -174 WO 02/ 068409 23 August 2005
PCT/ US02/.05226 EX. StructureNanme, M S. (M+l)

174{ 4- [ (5- MEHIHGHS)| 1B0l(d)-/2= 365. Bz, W A0H0R,CREY, mdsl(spl pe CHiOm), 1.27
(s, 1 H, CHCH,CH), 1.25 (m, 2 H, CHCH,CH,).

720

EXAMPLE 157:
5 5-Ethyl-N-[(1-{[(1R,2R)-2-phenylcyclopropyl] carbonyl }piperidin-4-
yl)rhcthyl]pyﬁnﬁdin—2~anﬁne

O XC%N@-\

The stitred reaction mixture of (1-{[(1R,2R)-2- 7
phenylcyclopropyljcarbonyl}piperidin-4-yl)methylamine (EXAMPLE 154, STEP 2)
10 (0.100g, 0.387mmol), 2-chioro-5-ethyl-pyrimidine ([111196-81-7], 0.055g,
0.387mmol) and cesium carbonate (0.252g, 0.774mmol) in DMF (5mL) was heated at
150°C for 7h. The reaction mixture was cooled to RT, diluted with ethyl acetate
~ (100mL), washed with water (5 x 20mL), and brine (10mL), then dried over Na,SO,,
filtered and concentrated. The residue was chromatographed on silica gel 60, eluting
15 with 10:1-20:89-70 CH,Cl,:2-propanol:hexane to give the title compound. M.S.
(M+1): 365.
'HNMR (400 MHz, CDCl): & 8.13 (s, 2 H, Pyr), 7.28 (t, J = 6.6 Hz, 2
~H, Ar), 7.19(t, J=7.2Hz, 1 H, Ar), 7.11 (4, ] = 7.3 Hz, 2 H, A1), 5.05 (5, 1 H, NI,
4.64 (d, J = 129 Hz, 1 H, NCH,), 4.14(d, 7 = 12.8 Hz, 1 H, NCH>), 332 (s, 2 H,
20 NHCH,),3.05(g,J=12.5 Hz, 1 H, NCH>), 2.62 (t, J=12.6 Hz, 1 H, NCH,), 2.46 (q,
J=17.5Hz, 2 H, CH,CH3), 2.43 (brs, 1 H, ArCH), 1.97 (m, 1 H, CHCO), 1.86 (m, 1 -
H, CH,CHCH,), 1.82 (4, J = 13.5 Hz, 2 H, CHCH,CH,), 1.64 (m, 1 H, CHCH,CH),
1.26 (m, 1 H, CHCH,CH), 1.22 (m, 2 H, CHCH,CHy), 1.19 (t, J = 7.6 Hz, 3 H,
CH,CHy),
25
EXAMPLE 158: .
54(Cyclopropylethynyl)-N-[(1-{[(LR,2R)-2-
phenylcyclopropyl]carbonyl}piperidin_-4-yl)methyl]pyrimidimz-amine
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NYNy1}-(2-o0-tol Yl -cYcl oproPY1)- Nmet hanone 1750 F[2 (2 Fl uor o- phenyl) 369 3

HNcycl opr opyl ] - {4 [(5 met hyl - r" YNpyr uni di n- 2-yl am no) - nes Ryhlist 2005
~. Npi peri di n-1- - met hanone 1760 F[2-(2, 3-Di fl uoro- phe_ﬁv - 387. 3

y~Ncycl %9859?3143/9{4 [ (5-methyl - ; YNpyri midin-2-yl anmi no) 42/05226;

- peridin-1-yl - met hanone 1770 F[2 (2,6-Difluoro-phenyl)-387.3
HNcycIopropyI] {4-[(5-methyl- = r ' pyrimdin-2-ylam no)-nethyl]- ~ -N
~pi peridin-1-yl }-methanone 178p F{4-[(5-Fl uoro-pyrixnidin-2-445.3 N

Fyl am no) -net hyl ] -pi peridin-1- YN F Fyl }-(2-pentafl uoropheny]| -

! arm hoy et iyt 1 - PAFRATE 1 ROM- NP AR R 1 T S0 oor o
phenylcyciopropyl]carbonyl}plpendm-4—yl)methy1]pynm;dm-Z—axmne (B?XAR%P&E
153) (0.050g, 0.120mmol), ethynylcyclopropane ( 0.020g, 0.301mmol}, Pd(PPhs)s
(0.014g, -0.012mm01), copper iodide (0.001g, 0.006mmol) in DMSO (1mL}) and
5 - diethylamine (1mlL) was heated in a sealed tube at 100°C for 3h. The reaction mixture
was cooled to RT, diluted with ethyl acetate {(50ml.), washed with water (10mL), and
brine (10mL), then dried over Na,SQy, filtered and concentrated. The residue was
chromatographed on a reverse phase column, running 5 - 95% 0.1%TFA in
CH;CN/0.1%TFA in water to give the title compound as a TFA salt. M.S. (M+1):
10 401
'H NMR (400 MHz, CDCls): § 8.56 (s, 1 H, Pyr), 8.02 (s, 1 H, Pyr),
728 (t,J=74Hz,2H, Ar), 720 (t, J=7.2Hz, 1 H, Ar), 7.11 (d, J = 7.5 Hz, 2 H,
Ar),4.64 (d, J=13.0Hz, 1 H, NCH);), 4.15 (d, /= 11.7 Hz, 1 H, NCH;),3.50 (s, L H,
NHCH,), 3.41 (s, 1 H, NHCH>), 3.07 (g, J = 12.8 Hz, 1 H, NCH>), 2.64 (t, /= 12.7
15 Hz, 1 H, NCHy), 247 (brs, 1 H, ArCH), 198 (m, 1 H, CHCO), 1.92 (m, 1 H,
CH,CHCH)), 1.79 (d, J = 13.6 Hz, 2 H, CHCH,CH)), 1.64 (s, 1 H, CHCH,CH), 1.44
(m, 1 H, CCCH), 1. 28 (m, 1 H, CHCH,CH), 1.26 (m, 2 H, CHCHZCHZ), 0.83 (m, 4
H, CHZ)

20 EXAMPLE 159:
S N-[(1-{[(IR, 2R)-2—Phenylcyclopr0pyl]carbonyl}plpendm-4-
yDmethyl]-5-(phenylethynyl)pyrimidin-2-amine

Q%D?N{D_:_@

_ | A mixture of 5-bromo-N-[(1-{[(1R,2R)-2-

25  phenylcyclopropyllcarbonyl }piperidin-4-yl)methyl]pyrimidin-2-amine (EXAMPLE
153) (0.200g, 0.482mmol), ethynylbenzene ( 0.123g, 0.132mmol), Pd(PPhs), (0.056g,
0.048mmol), and copper iodide (0.005g, 0.024mmoi) in DMSO (ImL) and _
diethylamine (1mL) was heated in a sealed tube at 100°C for 3h. The reaction mixture
was cooled to RT, diluted with ethyl acetate (50mL), waShéd with water (10mL), and

| 30 brine (10mL), then dried over Na,SOy, filtered and concentrated. The residue was
. chromatographed on a reversed phase columnn, running 5 - 95% 0.1%TFA in
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N. net hanone F WD 02/ 068409 5 .10 23 August 2005 PCT/ US02/ 05226
EX. StructureNameM S. (M+1) 180{4-[(5-Fl uoro-pyrimdin-2- §§9\u6u§112 5

iyl am noky -piperidin-1- YNyl}-(2-mtolyl-cyclopropyl)- nethanone
EXAMPLE )i%qﬁiliaeéhn(]zgyl ester %/C'I)IUSOZIOazzﬁ

"4-[(3-Fluoro-pyridin-2-yl am no)--nethyl]--piperidine-I-carboxylic acid A
solution of 2-chloro-3-fluoropyridine (prepared in a manner simlar to
that described by WJ. Link, RF. Borne and F.L. Setliff, J. Heterocyclic
Chem 4, 641-3, 1967) (131nmg Inrnol), benzyl 4-(ami nonethyl)piperidine

- 1- car boxy| @HCN/BXAFILA it FateSIERvd the (248 hiPhd a A it ROPTRRMHEL hyl e
(129ny, Irrgigl]) were heated to reflux in g?l’rggt hoxy%t hanso1t W@pﬂgys under
nitrogen. The& " reaction m xture was concentrated, partitioned between ethyl

acetate and water, théH NMRa@Gi00 MHy eTDGR¥B:8.50i(6, DH, Por), 150 68, DEEAr),
pur 1 od. by i b ARET 8, IS 10 R, PHURR Tt - 95 1T AShPL BL Ja2:
{4-[ (3 FPuoFol-pyHz.d ?EL Ary| 666 6d) S Feltlil/ Hi piEBeNCH,L)4116/(d,-X 2-1p12eHy, 1 H,
cycl opropyl Ncre) 348N, 2B HMHEH, 234D (m, 1 B, NCH), 2.64 (¢, J = 11.9 Hz, 1 H,
NCHy), 2.47 (brs, 1 H, ArCH), 1.97 (i, 1 H, CHCO), 1.93 (m, 1 H, CHZCHCHZ),
1.81 (d, J = 11.5 Hz, 2 H, CHCH,CH)), 1.65 (brs, 1 H, CHCH,CH), 1.28 (m, 1 H,
CHCH,CH), 1.25 (m, 2 H, CHCH,CHy). | : -
10
EXAMPLE 160 TO EXAMPLE 180
The following examples were prepared by coupling the appropriate
amine (EXAMPLE 143, STEP 1, EXAMPLE 145, STEP 1, or piperidin-4-
ylmethyl-pyrimidin-2-yl-amine which was prepared in a manner similar to that
15 described for EXAMPLE 143, STEP 1, replacing 2-chloro-5-methylpyrimidine with
- 2-chloropyrimidine in STEP 1) with the appropriately substituted trans
- phenylcyclopropanecarboxylic acid (prepared in a similar manner to that described in

(EXAMPLE 136).
EX. Structure Name | MLS.
R | o)
160 o | [4-@yrimidin-2- - 13512
. \/O“J\D@\ 'ylaminomethyl)-pipeﬁdin-1’-yl]-
E::Iu/ (2-p-tolyl-cyclopropyl)-
: methanone :
| 161 N [4-(Pyrimidin-2- 13514
) ﬂ ylaminomethyl)-piperidin-1-ylJ-
(N:\I/N ‘ (2-o-tolyl-cyclopropyl)- '
=N methanone
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-under nitr glen. —Preparative TrCetrutimgrwth

id
benzyl estqr: 20 1H s il
benzyl ‘estar: 20 % 1g(hmﬁmlné;gyl)4pt§e§@n(l Tk

WO 02/ 068409 PCT/ US02/ 05226 The title conpound was prepar ed from

4-[(3-fluoro-pyridin-2- ylamno)-nethyl]-piperidine-| -cag@g@bét@f}ggl d
benzyl ester (EXAMPLE 181) In a simlar manner to that described in

EXAMPLE WAG)/068408. (Mr1): 354.3 5 EXAMPLE 183: PCT/US02/05226

4-[ (3- Fl uoro-pyridi n-2-yl am no) - net hyl ] - pi peri di ne-1-carboxylic acid benzyl
ester Step 1: 10 i 2-Chloro-3-fluoropyridine Prepared in a manner simlar
to that described by WJ. Link, RF. Borne and F.L. Setliff, J. Heteroc
clic Chem 4, 641 3, (1967) Step 2: 15 A mixture of 2mmol of

4- am nonet yl =Pt tire=t=—cat UUI\yI vy i ; 1 ‘

2- chl or o- 3-{f | U&Xopyri di ne,Stamillrerml of} tributyl d¥ame were heatMd.t
reflux in 2nmL of cykl ohexanol for 3 days (or 2-nmethoxyet hanol

79, .
4- (3-f1 uor|ot62Zpyr.i d n 2 yI ami no) - met hy|UL4ptP§e‘mi€iirlr?e | - car boxyl |

br m), 2.8|(2H, br rrgl 8 (3H, m, rolylryclamee Iipec 344. 32| (M+1).
A | ower baqd gave 4 chl oro- pyri di n-&nyﬂhamn&o) met hyl ] -

pi peri di ne-{1- carboxylic acid benzyl ester: 25 "H NWR (CDC13) 87 7 (1H, d,),
7.4-7.35 (5H_m, 71 1(2H, dd), 6.82 1H, d), 5.15 (2H, s), 4.4 (1H |br m,

4.2 (2H, br , 3.06 (2H, m, 28(2H b M.
[h/IE:t_ss spec.G: S 0. é? IVH) Al te%y E;@;d%%;ﬁ%:&%f@;uor i(ic/frzh%—'d ne
i nger, - ar -[%- ni em
27, 3965-68,|1962.] ih 2 chl %Qmﬁlofrﬁéﬂ%?ﬁféﬁ(ﬂhqeﬂﬂ Nl refl uxing

2-but anol dave hi ghp i el ds of product
methanone

164 o [2-(4-Chloro-phenyl)- 371.1

H \/OJJKDQ cyclopropyl]-{4-(pyrimidin-2-
N N : .
N 1 { ylaminomethyl}-piperidin-1-yl]-

methanone
165 : ° [2-(3-Chloro-phenyl)- 3713
\/O(LDUC' cyclopropyl]- [4—(pynm1d1n—2—
LY ylannnomcthyl)-pipendm— ~y1]—
methanone
|166 . [2-(3-Fluoro-phenyl)- - [3553

) \/@F cyclopropyl]-[d-(pyrimidin-2-
N ' ylaminomethyl)-piperidin-1-y1}-

methanone
{167 | | o o | [2-(2-Methoxy-phenyl)- 3673
NJ\|>\© cyclopropyl]-[4-(pyrimidin-2-
H
| 'NYN\/O ? | ylaminomethyl)-piperidin-1-yl]-
(é” methanone

- Y73 -



-177 23 August 2005 WO 02/ 068409 PCT/ US02/ 05226
[ (2-chl oro-pyridin-3-ylam no) - net hyl ] - pi peri di ne-1-car bogglpgugu§gog5 beazyl

ester by EXAMPLE 184: 5 [R R {4-[(3 Fluoro-pyridin
2-yl am nB"S‘p ﬁ&gﬁ%}) pi peri din-1-yl }-(2- phenyl - cycl opr opy! SCHEYRAABAe

Prepared from 4-[(3-fluoro-pyridin-2-ylarnino)-nethyl)-piperidine-I-
carboxyllc acid benzyl ester by hydrogenol ysis of the benzyl oxycarbonyl
group '10 fol l owed by EDC, HOBt coupling with [R R trans-2-phenyl-I|-
cycl opropanecar boxylic acid in DVF in the usual manner such as descri bed
previously fin [E 143 gbove: zZH NVR (CDCI3) 8
m, 7.2 (111, @), 7.1 (3PUTuglpre s 5 (14 ), 4. éﬁa'(ﬂzH br rr) VLS (1H, br_
~d), 3.4 (2H, br n), 3.1(1H, conmplex 15 m, 2.6 (1H m, 2.45
2.0-1.8 (4H, .62 (1H, , 1.2 (3H SS  Spec.. 3547731
EXAMPLE g.BE 16I§) ( rﬁ_o ( [[9(3 Mathoxy- enyl)-

g [(4I Met [wl -2yr! mtdi n- 2- ypam N i Idycmp@aq:;ylp[m@yhnﬁarnbpxy i b2 i’ipi d
enzyl ester m xtju no - one carboxylic
acid benzyl ester, Ejﬁm)l of 2-net har‘:lg‘répﬁﬁ’}?mﬁt AHpTBf ﬂ‘ﬁﬁ/f‘f’% li ne, and
3mol of N{N, - digthylethylam ne were |hmweatheabneo reflux in either 5
2- but anol fior 24h under 25 nitrogen. Prieparative TLC eluting wth et
acet at e gaye—460ngof—4H3—+dore
Pyri di n- 2- yI1&R&i no) -|net hyl ] - pi pecgidin
23 August 2005 WDj02/.068409 SO
7.4-7.35 (%H, rn), |6. 4 (rlH d .

n, 2.8 (2H br n), ﬁ:;?r

341. 4 (M¥1).

[(ze(mﬁomm’\ﬁzz ljaenzyl g9l er ';1178
1H v ),

2‘ilti"fé’P§‘5PYH }l?lg%rz s) 3.(35 (ZH?

4Hlamnometit)- pig:l:hdml-y]lya 5S speg. :

methanone

170 ' ° - [2-(2,4-Difluoro-phenyl)- 373.4

N cyclopropyl]-[4-(pyrimidin-2-

&N ylaminomethyl)-piperidin-1-yl]-
: methanone

171 ‘ o (2-Phenyl-cyclopropyl)-[4- 337.2

H \J:\)N (pynmxdm—Z—ylannnomethyi)~
Ny _ piperidin-1-yl]-methanone

172 ' , o . [2-(2,3-Difluoro-phenyl)- 3733 .
| . \/O\JF cyclopropylJ-[4-(pyrimidin-2-
@: N B ylaminomethyl)-piperidin-1-y1]-
z methanone
173 | o {4-[(5-Methyl-pyrimidin-2- | 365.4

\):‘\)’KD\CK ylamino)-methyl]-piperidin-1-

y1}-(2-m-tolyl-cyclopropyl)-
methanone

LY

174 -



‘5 EXAMPLE 186: [R R

(4-[(4- I\/bt hyl - pyr| m di n- 2-yl am no) met hyl ] - pi peri di n-1 'yhiAﬁéustmOS
phenyl - cycl o | ) - met hanone Prepared from

4- (4- n'e I” F*?/m di n- 2-yl ani no) - met hyl | - pi peri di ne- 10P¢TEEPUERA i ¢ aci d
benzyl ester by hydr ogenol ysi s of the benzyl oxycarbonyl group followed by .
EDC, HOBt coupling with [R R trans-2-phenyl-I|- cycl opropanecarboxylic acid
in DVMF as descri bed above in EXAMPLE 143. Preparative TLC using 90: 10
ethyl acetate: methanol gave the product: xH NMR (CDC13) S 8.1 (1H, d,),

7.35 (2H, (TI-T, dd), 7. I(2H {5 m, 6. 10 a), 5.3 br m,
4.6 (1H br d)LJX4 15 (1H, Prugpres 35 (pH m), €(1H, dd), zﬁ’@-( IH, t),
2.45 (1H, M (I3H, s), 2.0 (1H, m,{ 1.8 4H rn), 1.6 (1H | @1l 2

- (4H, ™). MHsS.S ec: 351. 4 (WF1). EXAVEL
3(3_-[(t r)anijsl;ﬂeP\yl cycl oprop§/I )c)r onyl ]t Etlégi\ﬁetﬁol Igyngud\l_ &( 365‘? |
s et e Oftevf'exo AN ARV T | Rt A e st S ST VAV
as escri _ £
"H NMR (CDEL3) P88, g5 . 7.28 (2H, ‘?R%QQQTBX\?YQ{%%%7 11] (2H, |m,

6. 52 ( IH, M), 5.13 (lH n’) 4 71 (1H, brmg')hanﬂm%g (1H, br s), B.32 (2H m,
2.51(1H, m}, 2.23 (AH, m, 2.05-1.88 (3H, m, 1.80-1.32 (7H, m, 1.2% (1H,
rT'). Mass dqpec . 3Q3 4 (I\/I+1) WD 02/ 068409 CLAILMS.] Use_of _a ‘nml'_\nund

having the ifigsnula i(1): 5 N H (1) or, phEteesiolsiRhlly- accept abBeg salts
t her eof , wherein ;
H \):\)N cyclopropyl]-{4-[(5-methyl-
ﬁ” pyrimidin-2-ylamino)-methyll-
- piperidin-1-yl}-methanone

176 , o . [2-(2,3-Difluoro-phenyl}- 387.3

; «O%F cyclopropyl}-{4-[(5-methyl-
pyrimidin-2-ylamino)-methyl]-

piperidin-1-yl}-methanone

177 o . | [2-(2,6-Difluoro-phenyl)- = | 387.3
a4 cyclo 1}-{4-[(5-methyl-
':, \/O‘% yclopropyl]-{4-{(5-methy
F pyrimidin-2-ylamino)-methyl]-
piperidin-1-yl}-methanone

| 178 o -+ | {4[(5-Fluoro-pyrimidin-2- 4453
F . . s T _1-
" H \/C'“)\D;]@F ylamine)-methyl]-piperidin
L yl}-(2-pentafiuorophenyl-
cyclopropyl)-methanone

179 | 0 (4-[(5-Fluoro-pyrimidin-2- | 369.3
‘ lamino)-methyl]-piperidin-1-
e na ol it

. y1}-(2-o-tolyl-cyclopropyl)-
methanone
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NonAr is a nonarornatic 5-7 menbered ring containing 1 or 2 nitrogen

ring atoms or an aza bicyclo octane ring; HetAris a 5 oxe3ng Qr@%

het eroarﬁraali
t hi azoly zlﬁ

benzi m dazol y

bng containing 1-3

| azol yl,

qui nol i nyl,
I, pyrrolopyrlnldlnyl

optionally. Substituted with I

i ndependently is Cl4al kyl,
- 4al kyl

hydr oxy, hydr

oxyd .

G
fl

or
al koxy,
uoro, ch

| or o,

.nitrogen ring atomns
qui nazol i nyl,
or inidazopyridinyl
2 substituents,
C2- 4al kynyl ,
br ono,

. i odo,

IS

10

zol yl,
pur | nﬁ%@%ﬁﬁ%

Het Ar
each 15 substi t uent
trifluoronethyl,
cyan-o,

Pnyl _

met hyl sul f any
het eroaryl et h
- (C-2al kyl)

[ Ccy
1-1

(Cl-2al k

.

Opr o

N( C4-
vi ) NCH2- | (

I et

Y
(T

nynyT—,
&5 ( p. -
Cl - 2al ky

=,
o

eny| erhyn )
ITcyl), .
J HNCH2-, Si (CH3) 3-C;

(0]

[

MS. |
B O -

o0,

20 Ais -Cp.

Bi1s aryl (CH2)0_3--

(CHZ)

) 2o hEtEl’O [
G Fpgreiei,

opyl
n—lar

ﬁokyl -

i ndanyl (CH2)0"3-0_QG(O -, aryl( )1l 3-- ;

het er oaryl -} cycl opyfr opyI @S@f oaylyhﬂﬁ)&hdth’y?}]
3 N

het er oaryl (
aryl (CH2) 1.
het er oar yl
substi t uent
trifluoro

CH2) 1.3
3. S02-,
is optio

2K

et eroaryl (CH2) 1

-@}érﬂltéa%?%@aprgw

nal I'y

substituted bymeth@nemshstitutents,,

e

i ndependently is Cl

_4al kyl ,

C3- 6cystoal kyl,

Cl4al

ch.
XYy,

%
| (CH2)
C{NCN) -,
t he aryl

1.3,

or

thyt—brono;,—ftuoro,—or (,'ni'oro, am—Xrs—H—OotH—F—€t

for the

q.

kyl ,

Cl. 4al . koxy; NH2,-or X taken with an adjacent bond is =0;
manuf act ur eEXAMPIEdIgIaent for treati ng pai n, m graine, depression,

anxi ety, schizophreni ar ki nso |sease or .stroke,
2. The use according ?2(35 HP’Fﬂ'Her#‘B'ié’ ?fR?etl?g]S -BipgEARe I YEC Agifber ed

ri ng cont aisanaygl ekteti t rogen ring atom and 13 is aryl(CH)4-3-O0--C(O---,
wherein the aryl is optionally substituted by 1-5 substitutents, each
substituent independently is Cl..4alkyjl, C3_6cycloal kyI Cl_ 4al koxy,
triifluoronethyl, brono, fluoro, oy “@Q/

5 . ' F

N .

A solution of 2-chloro-3-fluoropyridine (prepared in a manner similar
to that described by W.J. Link, R.F. Borne and R.L. Setliff, I, Heterbcyclic Chem. 4,
641-3, 1967) (131mg Immol), benzyl 4-(anﬁnomethy1)pipen‘dine-1‘—carboxylate

(EXAMPLE 13, STEP 1) (248mg, 1mol) and diisopropylethyl e (129mg,

10 1mmol) were heated to reflux in Z-methoxycthanol for 2 days under mtrogen The
 reaction mixture was concentrated, partitioned between ethyl acetate and water, the
organic layer washed with brine, dried over anhydrous sodium sulfate and solvent
- evapoarted to give the crude product purified by chromatography on sﬂlca
- MLS. (M+1): 344.3
15

EXAMPLE 182:
{4-[(3~F1uoro—pyndm-2 -ylamino)-methyl]-piperidin-1-yl}- (2—pheny1-
cyclopropyl)-methanone
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3- The use accor di ng to Claim?2 wherein HetA.r is a 6 rrénbered

het eroaromatic ring containing 1 nitrogen ring . atom HQ%’?\"U lonally
substituted with 1 or 2 substituents, each 15 substituent g ently is
Cl- 4al i YWO 068483 koxy, C2..4al kynyl, tri fluoromethyl, R%’P ’“5226

hydroxyd - 4al kyl, fluoro, chloro, brono, iodo, cyano, netbyl sul fanyl ,
cycl oprropyl et hynyl -, phenyl et hyny! |, heteroaryl ethynyl vy
N( CoAal kyl ) (Cfl 4al kyl), - nitro, (Cl-2alkyl)(d -2al kyl) NCH2-,
(C _2al kyl ) HNCH2-, . Si (CH3) 3-C-, or NH2C(O 20 The use according to Caim 2
wherein HetAr is an igoxadoloh &9&3&@@} &»\é:eﬁ‘fﬁ%'ct- Bl fiakn-91 2
ep IS

substituents, each substitue 8‘) 4al koxy, |
C24al kynyl , ylamino)mathyl bpinsedng 1 -caamyds geidiy Eﬁ B eytey C E# dR@, chi.oro;
~bron, | 0dsiyE¥ARAnner TG HAY dssehissaih EXAMPLE 0n5). NSy QyikH): 3sheny! et hyny! -

. heteroaryl ethynyl -, N(Co_ 4alkyl)(CO-.4alkyl), nitro,

(Cl_2al kyl)(C1. 2al kyl ) NCH2--, (C 1_2al kyI ) HNCH2-, - Si(CH3)3--C, or
"NH2C(O) 5. BXAMPBLEsE3according to Claim2 wherein HetAr is a

t hi adi azol yl . opti onal SHbstifuted,with 1y oF S Ll uer
substituent independe Jr‘ﬁtl %—éy%lgr}«%'\;ql%rru&%)_ ﬁlgfl%%%ﬁ%g%@ﬁﬂﬁi&m
"trifl uoroni!ﬂnlayllqstdnydroxy, hydroxyCI . 4al kyl, fluoro, chloro, .brono,
i odo, . cyano, 35 nethyl sul fanyi; cyclopropylethynyl , phenyl et hynyl -
heteroaryl ethynyl --, N(CC_ -182 2 gust 2005 WO 02! 068409 PCT/ Us02/ 05226
4al kyl ) (Cp-4a] kyl), nitro, (CI @ﬁ?yl 1823l kyl ) NCH2-,
(CL.. 2al kyl ) HNCH2-, Si (CH3) 3-C, NH2C( O) 4. 16. The use according to
Claim2 wherein atons; HetAr is a 5 nenbered heteroaromatic ring containing
2 nitrogen ring

Step 1:

F

10 N” el

2-Chloro-3-fluoropyridine
Prepared in a manner similar to that described by W.J. Link, R.F.
Borne and E.L. Setliff, J. Heterocyclic Chem. 4, 641-3, (1967).
Step 2:
15 A mixture of 2mmol of 4-aminomethyl-piperidine-1-carboxylic acid

- benzyl ester, 1mmol of 2-chloro-3-flucropyridine, and 1mmol of tributylamine were
heated to reflux in 2mL, of cyclohexanol for 3 days (or 2-methoxyethanol for 14 days)
li.nder‘nitrogen. Preparative TLC eluting with 75:25 ether:hexane gave 4-[(3-fluoro-
pyridin-2-ylamino)-methyl]-piperidine-1-carboxylic acid benzyl ester:

20 '"H NMR (CDCI3) §7.85 (1H, d,), 7.4-7.35 (5H, m), 7.1 (1H, dd), 6.5_
(1H; m), 5.15 (2H, s), 4.65 (1H, br m), 4.2 (2H, brs), 3.4 (2H, br m), 2.8 (2H, br m),
1.8 (3H, m), 1.2 (2H, m). Mass spec.: 344.32 (M+1).
A lower band gave 4—{(2-ch10ro—pyr1dm—3-y1am1no)-mcthyl]—
piperidine-1-carboxylic acid benzyl ester:
25 ' NMR (CDCl3) 87.7 (1H, d,), 7.4-7.35 (5H, m), 7.1 (1H, dd), 6.82
| (1H, d), 5.15 (2H, s), 4.4 (1H, br m), 4.2 (2H, br s), 3.05 (2H, m), 2.8 (2H, brm), 1.8
(3H, m), 1.2 (2H, m). Mass spec.: 360.29 (M+1). | |
| Altemnatively, the use of 2,3-difluorpyridine [Finger, G. C.; Starr, L.
D.; Roe, A.; Link, W. 1., . Organic Chem, 27, 3965-68, 1962.] in place of 2-chloro-
30 3-fluoropyridine in réfluxing 2-butanol gave higher yields of product without the 4-
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Het Ar is optionally substituted with | or 2 substituents, each substituent
i ndependently is Cl-0al kyl, C al koxy, C2Aal kynyl, trifl g@ﬁ\ggggt%bs 10

-hydr oxy, v{u ? §d Aal kyl, fluoro, chloro, brorno, iodo, C¥8PIU

met hyl sul f any cycl opr opyI et hynyl -, “ phenyl et hynyl - 802/05226

- heteroaryl et hynyI - N( CO- 4al kyl )(CO4aI kyl), ni tro,

(d _2al kyl ) (C1- 2al kyI ) NCH2-, (Cl.2al kyl )HNCH2-, Si(CH3)3-C-, or - NH2C(O) -

7. The use according to Claim2 wherein 1 HetAr is quinolinyl optionally
substituted with 1 or 2 substituents, each substituent independently is G

al kyl Cl4al[dmeworo%ﬂﬂi-3 no)tﬁnbﬁa'yﬂqs“ Héﬁhﬂcarﬂé)(ﬁl'i@éﬂd A ot By- & ky'

fluoro, chlaro r ono, cyano, ylsulfany

cycl opropyl f(mlﬁ [ -, phenyl et hynyl -

het er oar . yl et hyn} 1— - N( CO_4al kyl )(CQ4aI kyl), -nitro,

(C1- 2al kyI) HCH2-, (C-2alkyl)HNCH2 , Si (O -f3)3-C--, ar N
H2C( O) - e use accordl ng to Caim2 wherein HetAr is puri nyI

opt i onal 5 y subst i t ut e@RWRT{4-I(3-Fhuoro-pytitini2-ylaming)-reethyl)- -pipehigin-1-yHAE2-
i ndependent hueﬂy; cﬁqaﬁgkgthﬁ%hgoxy, C24al kynyl, trifluoromnethyl,

- hydr oxy, ydroxyC 4a oro, chloro, brorno; iodo, cyano;
nethylsulfanyl cycl opropyl et hynyl , phenyl et hynyl -., heteroaryl et hynyl
N(CO4aIkyI)(Op-4aIkyI), O nitro, (Cl 24 1-y1) 2aI)NCHZ-

" (C1-2alkyl) HNCH2 -,.Si (CH3) 3-C, 9. The use according to
Claim2 wherein -183 23 August )0 81'69 atons; PCT/ US02/ 05226
Het Ar is a 6 nenbered heteroaromatlc rong containing 2 nitrogen ring HetAr
is optionally substituted with I or 2 substituents, each substituent

|h ggreg)e( gdeR; lj)r/glx ; %:tizl%jﬂafd(ﬁ%ri fﬁtr(g%fﬂ ggndlﬂai gﬁéﬁ%a) x%éthﬁi% eﬁﬁﬁ{e-hﬂl'
met hyl sul f a?ﬁf y nzy ester by hydrogenolysis of the benzyloxycarbony group
10  followed by EDC, HOBt coupling with {R,R] trans-2-phenyl-1-
cyclopropanecarboxylic acid in DMF in the usual manner such as described
previously in EXAMPLE 143 above:
‘ "H NMR (CDCl3) §7.85 (1H, d,), 7.35 (2H, m), 7.2 (1H, dd), 7.1 (3H,
m), 6.5 (1H, m), 4.65 (2H, br m), 4.18 (1H, brd), 3.4 (2H, br rn) 3.1 (1H, complex' |
15 m), 2.6 (1H, m), 2.45 (1H, m), 2.0-1.8 (4H, m), 1.62 (lH m), 1 2 (3H, m). Mass
‘ spec 354.35 (M+1).

EXAMPLE 185:
4~[(4-Mcthyl—pynm1dm—2—yla:mno)—methyl] pzpendme 1~carboxyhc

20  acid benzyl ester

A mixture of 1.6mmol of 4-am1nomethyl~p1pendme-1-carboxyllc acid -
benzyl ester, 2.4mmol of 2—methanesuIfonyl—4-methy1pymmdme and 3mmol of N,N,-
dlethylethylaxmne were heated to reflux in either SmL of 2-butanol for 24h under
25 mtroggn. Preparative TLC eluting with ethyl acetate gave 460mg of 4-[(3-fluoro-
*'pyridin-2-ylamino)-methyl]-piperidine-1-carboxylic acid benzyl ester:
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cycl opropyl et hynyl -, phenyl ethynyi--, heteroarylethynyl=, N Co

al kyl ) (CO...4atkyl), nitro, (C-2alkyl)(Cl_2al kyl)NCH2- 23 August 2005

(C1-2al kyl) HNCHZ- Si(CH3)3-C--, or NH2C(O 10. The use to aim2 wherein
Het Ar |sW9W?-/8§961’%/I optionally substituted with 1 or-2 suBST/UBIEREY each
substituent independently is Cl-4al kyl, Cl._4al koxy. C24al kynyl,
tnfluoronethyl, hydroxy, hydroxyd g. aI kyl; fluoro, chloro, brom), i odo,
cyano, methylsul fanyl, 15 cycl opropyl et hynyl -, phenyl et hynyl -

het er oaryl et hynyl -, - N(CO- 4al kyl ) (CO-4al kyl), nitro,

(ClL.-2.alkyl)(C1_ 2al k I)llbﬁ'el % -2alyl
NH2C(O) --. 11_ The usléﬂ acco c}? 9§0£g1§¥,nc¥nggﬁng (%{I—é%‘il S pt)erl di nyl
optional ly (SHDS)t 4.242Hdbr s\ 813512Hr n), 8B0EH, bumt33 (Fheh 1.8 @ tm), uent
- i ndependenth : 4plkoxy, C2. Aal kynyl, trifluoronethyl,

hydr oxy, %g fg&!ﬁs%é?(}(k?ﬂl &or% chl oro, brono, iodo, cyano,
nethylsulfanyl cyclopropylethynyl , phenyl et hynyl -, heteroaryl ethynyl-;
- N( Op_4aEkyI];; &), 25 nitro, (Cl_2alkyl)(Cl_2al'kyl)NCH2-,

HNCHZ-

ng;i- r2ha|2 wherein | 301 igleﬁ‘ 3(2 Lﬂ?‘ﬁ?@%’ﬁé "‘\"ié“%o Thﬁ‘ﬁﬁ?ﬁ?@#‘ﬁ%‘ggﬁl?&to

with | Or) hahsh&@blbgﬁjppg,mﬁmnsubstl tuent i ndependent ly is Cl.alkyl,
Cl - 4al koxy, C2_ tal kynyl trifluoronethyl, hydroxy, hydr oxyd . al kyl ,

Moro.. chloro, brono, iodo, cyano, nethylsulﬁ : cyclopropylethynyl;,
phenyl et hynyl -, heteroaryl et h )(CO 0. alkyl), nitro,

(A _2al kyt) (C1_2al kyl ). NCH2- . aI | )il H[ﬁCH -, 35. . Si(CH3)3--C, or
VW C(CO-. -194 23 August 2005 &OZE 9 PCT/ US02/ 05226 | HetAr is a

i m dazopyridinyl optionally substituged with | or 2 substituents, each
substituent independently is Cl-4al kyl, d -4al koxy, C2.4al kynyl,

Prepared from 4-[(4-methyl-pyrimidin-2-ylamino)-methyl]-piperidine-
10 1-carboxylic acid benzyl ester by hydrogenolysis of the benzyloxycarbonyl group
followed by EDC, HOBt coupling with [R,R] trans-2-phenyl-1-
,cy010pr0paﬁccarboxylic acid in DMR as described above in EXAMPLE 143,
Preparative TLC using 90:10 ethyl acetate: methanol gave the product:
"H NMR (CDCl3) 6 8.1 (1H, d,), 7.35 (2H, m), 7.2 (1H, dd), 7.1 (2H,
15 m),64(1H,d), 5.3 (1H, brm), 4.6 (1H, br d), 4.15 (1H, br d), 3.35 (2H, m), 3.05
(1H, dd), 2.6 (1H, t), 2.45 (1H, m), 2.3 (3H s), 2.0 (1H m) 1.8 (4H m) 1.6 (1H $),
1.2 (4H, m). Mass spec.: 351.4 (M+1).

EXAMPLE 187:

-0
N

H

(+)-N-({ 8-[(trans-2-phenylcyclopropyl)carbonyl]-8-aza-
bicyclo[3.2.1]oct-3-exo-yl }methyl)pyrimidin-2-amine was prepared similarly as .

20

described previously above.
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trifluorornethyl, hydroxy, hydroxyd . - 4al kyl, fluoro, chlor o; brono, i odo,
cyano, nethylsul fanyl, cyclopropyl ethynyl-, phenyl et hynyg;\-ugust 2005

het er oar -,-N(CO _  4dal kyl)(CXHal kyl), nitro,

(Cl1- 2a1k$}‘§a‘i2@é%’g| Kyl ) NCH2-, (Cl-2al kyl ) HNCH2-,  Si (CH3) /USG5 c( O - -
10 14. The use according to Claim2 wherein atom and HetAr is

benzi m dazolyl optionally substituted with 1 or 2 substituents, each
substi.tuent independently is Cl.4al kyl, C _4al koxy, C2-4al kynyl, 15
trifluoromethyl, hydroxy, hydroxyd -4al kyl, fluoro, chloro, brono, iodo,

cyano, nethyl sul f anyt | ePIc9 _ ,In-l 7p£he \ %51’ g 7 ', _
st Ui M AR SRR R EL s

n
accor di ng t &-S&(EiIniia
is a nonaromatic 6 MENREY §féclBEYAGRANG ning 1 nitrogen ring B is aryi(CH2),
~3- S.02., wherein the aryl, is optionally substituted by 25 1-S
substit ul ent s, each substituent independently is G .alkyl, C3_6cycloal kyl,
Cl _  4al koxy, trifluorornethyl, bromo, fluoro, or chloro. 16. The use '
according to Claim 15 wherein 30 HetAr is a 6 me*nbered heteroaromatic ring
containing 2 nitrogen ring atons; HetAr is optionally substituted with |
or 2 substituents, each subsstilnent independently is Cl..4alKkyl,

G .. 4al koxy, C2 alkynyl, trifluoronmethyl, hydroxy, hydroxyd .4al kyl,
fluoro, chloro, bromp, iodo, cyano, nethylsulfanyl, 35 cyctopropylethynyl -,
phenyl et hynyl , heteroaryl ethynyl , N(Cp_qg.al kyl)(Cfl _4al kyl), --185 23
August 2005 WO 02/ 068409 PCT/ US02/ 05226 nitro, (Cl-2alkyl)(Cl_2all-
yl)NCH2-, (C1-2al kyl)HNCH2-, Si (CH3)3-C--, or -
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"NH2C(O -. 17. The use according to Claim15 wherein HetAr is qui nazol i nyl

optional Iy substituted with | or 2 substituents, each sphalilsi®obs

. independently is Cl-.al kyl, C-4alkoxy, C2-4al kynyl trifluoromethyl,

hydr oxy, hydroxyd . 4al kyl, fluoro, chloro, brono, |odo cyano,

met hyl sut fanyl ., cycl opropyl et hynyl.-, phenyl et hynyl - -,

“het er oany$ g (I;}%%I ,-N(CO 10 4al kyl)(CJ.. alkyl), nitro,

" (C1- 2al kyI ) (C1- 2al kyI ) NCHZ- (C1-2al | cyl ) HNCH2-, Si (CH3Y®2e226 or
NH2C(O)--. 18. The use according to Caim15 wherein; 15 20 19. The use
according to Caim15 wherein HetAr is imdazopyridinyl optjonally
substituted with | or 2 25 substituents, each substituent independently i.s

Cl -q.al kyl, d.4al koxy, C2..4alkynyl, .trifluoronethyl, hydroxy, hydroxyC
1-.al kyl. fluoro, CchAlMdéo, brono;-iodo, cyano,
rret hyl sul fanyl , . cycl opropyl et hynyl --, phenyl et hynyl -, heteroaryl et hynyl -

N(Co . galkyl)(CI)IaIkyI), nitro, (Cl_2al kyi)(Cl_2al kyl)NCH2-, (C

1 2al kyl )HNCH2-, Si(CH3)3-C-, _or NH2C(O--. 30 atom and HetAr is purinyl
optional Iy substi t ut edsatbt Aicdmsurd HaMRGithd bR (peach substituent

- |ndepen§ently is Cl-4al kyl, Q. 4al koxy, C24a|kyny| -trifluorornethyl,

hydr oxy, hydroxyd -4al kyl, fluoro, chloro, brono, |odo cyano,

met hyl sul f anyt, cyclopropylet | -, phenyl et hynyl -, heteroaryl et hynyl -
N( Co. ai kyl ) (Cp4dal kyl), nitro 2al kyl ) (Ci-2al kyl ) NCH2 )

(C -2al kyl ) HNCH2-, Si (CH3 ), The use according to
Claim15 wherein HetAr is a jatic ring containing |
nitrogen ring - 186 23 August 05 WO

D)

or pharmaceutically acceptable salis thereof, wherein
NonAr is a nonaromatic 5-7 membered nng containing 1 or 2 nitrogen
10 rngatoms or an aza bicyclo octane ring; '

- HetArisa 5 or 6 membered helero:jmmaﬁc rng containing 1-3
nitrogen ring atoms, or isoxazolyl, thiazolyl, thiadiazolyl, quinolinyl, quinazolinyl,
purinyl, pteridinyt, benzimidazolyl, pymolopyrimidinyl, or imtdazopyridinyl;

. o HetAr is optionally substituted with 1 or 2 substituents, each
15  substituent independently is C i-qalkyl, Cy_galkoxy, C2 galkynyl, trifluoromethyi,
hydroxy, hydroxyC)_.4alkyl, fluoro, chloro, bromo, iedo, cyano, methylsulfanyl,
cyclopmpylc{hynyl— phenylethynyl—, heteroarylethynyl—,-N(Cg-4alkyl}(Cg.qalkyl),
nitro, (C1.2alkyl)}(Cj zalkyl)NCH')— {8} gaﬂcyl)HNCHg— Si(CH3)3-C—, or
. NHCO)-;
20 -~ Ais—Cogatkyl—
' B is aryl(CH3), 57-0-C(0)-, ht’:t(:roauyl(CHz)l 3-O—C(O}—
' indanyl(CH2)0_3—O—C(O)— aryl(CH2), ,~C(0)-, axylfcyclopropyt—C(O}—, heteroaryl-
cyclopropyl-C(O)—, heteroaryl(CHz), ,~C(0)-~, ary{CH2), 5, heteroary}(CHp), ,-,
- aryl(CH9), ,~-NH-C(0)-, aryl(CH2), 3—NH—C(NCN)— aryl(CHy), 3—802——
25 heteroary(CH2), ,~SO2—, whérein any of the aryl or hetcroaxyl 1s opt:onaﬂy
substituted by 1-5 subsututcnts _each substituent mdepcndently is C1.4alkyl, C3.
e | - 6cyeloalkyl, C1.4alkoxy, triffuoromethyl, bromo, fluoro, or chioro: and
XisH, OH, F, C1_4alkyl Ci-qalkoxy; NH2 -or X taken with an
- -adjacent bond is =0, ‘

for the manufacture of a medicament for treating pain, migraine, depress:on anxaety

sch:zophrema Parkinson’s disease or stroke.
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PCT/ US02/ 05226 Het Ar is optionally substituted with |
trilluorornethyl, hydroxy, hydroxyd ... 4al kyI fl uoro,
het er oaryl et hynyt -, - N(CO- 4al.-kyl ) (CO-4al kyl ), 5 nitro,

(4 _2ableYhes(ds! - 2al kyi ) NCH2- -, (Cl -2al Kyl ) HNCH2-, Si (CH3

or 2 substituents,

each substituent independently is Cl-alkyl, Cl-0alkoxy, 2&2adakioong!
chl oro,

i odo, cyano, nethyl sul fanyl, cyclopropylethynyl , phenyl et hynyl

3--C -,

brom)

or

NH2C(O)-. 10 atom and 21. The use according to O &ri¥§%4Hétein °

aryI(CH2)0 3-O C(O-, wherein the aryl is optionally substituted by 1-5
substitutents. each substituent i ndependently is Cl-4alkyl,
Cl - 4al koxy, trifluoronethyl, bronmo, fluoro, or chloro.

Bis

according to Claim?21 wherein HetAr is a 6. nmenbered heteroaronmatic ring

1 or 2 substituems, G&éhse@&ﬂh@fd@éﬁhﬂﬂ%‘?&@ndem”y is Cl-4aikyl,
Cl - 4al koxy. C24al kynyl, trifluoronmethyl, hydroxy, hydroxyG__4aIkyI,
fluoro, chloro, brono, .iodo, cyano, nethylsulfany[ cycl opropyl et hynyl -

phenyl et hynyl -, |mfmrmudrﬁbhﬁﬂ&&mcﬁml:&@ﬁ F&%Mﬁlhéﬂ%ﬁ%ﬂ@dg .

(C1- algyhlg - 2al kyl ) NCH2 -2a|ky|)
NH2 . The use accordl to Caim?2l1 wherein -
opt | onaH y substi® ﬁta@d(%l)ths_p‘@&)

Het Ar'

r

i's pter| di nyl
)2, whrpae thegoeh soptiembh sut8@uedbst i t uent

containing 2 nitrogen ring -atons; 20 HetAr is optional Iy substituted with

nItI’O

i ndependie Sl sybstisut&ats, 4ac&| slﬁ)ﬁhtuc@ iddepkiRicNily €2 kN 168}5 dafIlJyF Qf onet hyl,

hydr oxy, r or o, | oro, brono,
met hyl sl Fyx& &mo%)f/ng} rbgﬁ'ﬂ ét’?{y’rﬂﬂc o henyl et hynyl
het er oaryl et hyny[ -, - N(CO. . 4ai kyl) (CO 4ai kyl), nit re

(G - 2a_| kyl') (Cl- 29ky| ) N%lasaacécﬁhmg t%ajiﬂﬁf{ﬂ?)vbﬂw? Si (CH3) 3-C :

~-187

, or

HetA.r isab mcmbcred heteroaromatic ring containing 1 nitrogen ring

- atom;

HetAr is optionally substituted with 1 or 2 substituents, ca;:h
15 substituent independently is C).4alkyl, Cj_qalkoxy, C2_qalkynyl, trifluoromethyl,
hydroxy, hydroxyCj_qalkyl, flucro, chloro, bromo, iodo, cyano, methylsulfanyl,

cyclopropylethynyl-, phenylethynyl-, heteroarylethynyl-,—N{(Cg_4alkyl)(Cg-4alkyl),

nitio, (C1-2alkyl}(C1-2alkyDNCH)-, (C1-2alkyl)HNCH)-, Si(CH3)3-C-,
NH2C(O)-. ‘
a6 :
4. The use according to Claim 2 wherein ;

o7

HetAr is an isoxazoly! optionally substituted with 1 or 2 substituents,

each substituent independently is Cy.4alkyl, C1_4alkoxy, Cz-4alkynyl,

25  trifluoromethyl, hydroxy, hydroxyCj-4alkyl, fluoro, chleso, bromo, iodo, cyano,
methylsulfanyl, cyclopropylethynyl-, phenylethynyl-, .heterdaryleﬂlynylﬁ_,—a_N(Co_
42lkylj(Cgqalkyt), nitro, (Cp-2alkyl)(Cy 2alkyl)NCH3~, (Cy-2alky)HNCHy--, -

Si(_CHg);;-C—, or NH2C(O)-.

5. The use according to Claim 2 wherein !

HetArisa thiadiazolyl optionally substituted with 1 or 2 substituents

each substituent mdcpcndcntly is Cl-4atkyl, C1_4alkoxy, C2-4alkynyl,.

o ‘tuﬂuoromethyl hydroxy, hydroxyC1_4alkyl fluoro, chloro, bromo, iodo, cyano,
'35 .mcthylsulfany], cyclopropylemynyl—- phenylethynyl-, hctcroarylethynyl— ~N(Cyp-
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23 August 2005 CVO 02/ 068409 PCT/ US02/ 05226 24. The use according to Claim
21 wherein HetAr is purinyl optionally substituted w th 13 augdst 2005
substituents, each substituent independently is Cl..4al kyl, Cl..4al koxy,
C24al kynyl, trifluoromethyl, 5 hydroxy, hydroxyd...gal kyl, fluoro, chloro,
brono, i odo cyano, met hyl sul fanyl, cycl opropyl ethynyl- , phenyl et hynyl -
het er Qgy ,---N(CO 4ai kyl ) (CO 4al kyl), nitro

(C1- 2a| ky )( 2a| kyl )NCH2-, (C I -2al kyl ) HNCH2- , éF(’EﬁE%j"éné or

NH2C( O) -. 25. The use accor d| ng to Claim21 wherein HetAr is benzi m dazol yl
opti Onally substituted with 1 or 2 substituents, each substituent :

i ndependently is Cl.rq.alkyl, CI -4alkoxy, C2-4alkynyl, trifluoronethyl,
hydroxy, hydroxyCl. 4al kyl, fluoro, chioro, brono, iodo, cyano, 15 :

net hyl su#ifllam4ajl§?ﬂ) oiioofS3i | YDEYI- 23l TS -ty ity HNCH)

het er oar g; éﬁ) 4al kyl ) (Co. al kyl), nitro, .
(C1.. 2al k)l(/l )?él 2a| EH(F 1 2-, (Cl-2aikyl)HNCH2-, Si(CH3)3--C-, or
NHZC(O) 26. The use accordi ng to Claiml wherein NonAr is an aza bicyclo

oct ane ri ng; and éB i s TakYikd £ddeniPg I Oi) wnertierein the aryl is optionally
substituted by 1-5 substitutents,, each substltuent i ndependently is

d 4al kyl ,. C3-6cycl oal kyl, C1 4al koxy, trifluoronethyl, brono, fluoro, or
chioro. . 25 at onHegmdk ﬁmexﬁbﬁc@l&@cr&ﬁemﬁ@ Iﬁl@cb@mﬁh@nm,gggcmﬁgei n, HetAr is
a 6 menbgged heteroaromatic ring containing I nitrogen ring 30 HetAr is
optional ly Substituted with | or 2 substitue nts, each substituent

i ndependently is BetAdapfipnaligsubstimradoxith 1 @2 @bitipmeyls, eathi f | uor or net hyl |,

- hydr owbsthwirmdqp&dcmay I Y11, 4afidyl) @) Qgal iRy, QI;J_Qan@hﬁW»ﬂub:%%thyFyano

ES; 21?0' O?T}Llﬂlyteﬂ%{Q h d:oﬁ)’@]'\%)g%h@t F%‘%bmf’ﬂ?y'f)?nylyﬁ}e{llgtl}ylngJflsulfanyl

(Cl 2al |C(¥9'P9femd612m3rkyn*)eﬂﬁﬂbynw ertemanigthypINCMEC)-48k(0BBY3HgY, or 35 NH2C(O)
nitro, (C1_2alkyl)(C}.2alky)NCH7—, (Cy. galkyl)HNCHg— Si(CH3)3~C-, or '
NHC(O)-.

7. The use according to Claim 2 wherein !

| HetAr is quinoliny] optionally substituted with 1 or 2 substituents, each
substituent independently is C3_qalkyl, C14alkoxy, Cy_galkynyl, trifluoromethyl,
hydroxy, hydroxyCj_qalkyl, fluoro, chioro, bromo, iodo, cyano, methylsulfanyl,
20 ° cyclopropylethynyl-, phenylcthynyl— hctcroarylcthyn;b —N(C0_4alkyi)(Cg_4alkyl), “
nitro, (Cy-2alkyl)}(Cy:2alkyl)NCH7—, (Cl_galkyl)HNCHp_— Si(CH3)3-C~, or
NH2C(0)-.

8. The use according to Claim 2 wherein

HetAr is purinyl optionally substituted with 1 or 2 substituents, each
substituent independently is Cy_qaikyl, Cj_qalkoxy, C2 qalkynyl, trifluoromethyl,
‘hydroxy, hydroxyCi.-4alkyl, fluore, chloro, bromo, icdo, cyano, methylsulfanyt,

_ cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl-,~-N(Cp.4alkyl{(Cp.4alkyD),
30 nitro, (C1-2alkyl)(C1-2alkyl)NCHy—, (Cl_zalkyl)HNCHz— SICH3)3-C— or
NHZC(0)-

9, The use according to Claim 2 wherein
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- 188 PCT/ US02/ 05226 28. The use according to Claim 26 wherein HetAr is
purinyl optionally substituted with | or 2 substituents,2®aGhust 2005
substituent independently is ClAallyl, d _4al koxy, C2Aal kynyl,
trifluorornethyl, hydroxy, hydroxyd Aal kyl, fluoro, chioro, brorno, iodo,
cyano, methyisul fanyl, cycl-opropylethynyl-, phenylethynyl -,
het er gal t hynyl -, - N(C04al kyl ) (CQ_. 4al kyl), nitro, '
(Cl- 2‘26&'%//’"‘)%{“&1 _2al kyi )NCH2-, (C 1.2al kyl ) HNCH2-, SiPCEUS§I586  or  NH2C(O) - .
.10 29. The use according to Claim26 wherein HetAr is a 6 nenbered
heteroaromatic ring containing 2 nitrogen ring atom and 15 HetAr is
optionally substituted with | or 2 substituents, each substituent ,
i'ndependently is Cl.4al kyl, Cl.4al koxy, C2-4al kynyl, trifluoronethyl,
hydroxy, hydroxXyQied@idkyd mefulbslfd ReteRicRafle rill?é Qh %in%@ﬁtﬁng&%ﬁ&a
rriethylsul fanyl, cyclopropylethynyl-, phenylethynyl-,
heteroafl?g%hynyl-,-N(Cb 4ai kyl ) (CO-4al kyl), nitro,

(C1- 2al kyl ) ( CL- 2allknplr JsN@itidaglly(s@bstiBatkylt) HNCHRubstiGe(EER3 G-, or 20

NH2C( O) -substiuenthi@episRn@F 5@ dhang kO IRy &, WRGEE dia mj1S an aza bicyclo
i 3-862-, wherein the aryl is optionally
n

oct ane r,ing;._an 5.B i s (CH2) 1

subs{} i tut{yg'g’kbs’ygrff%c-ls%@f[ia[ﬁ%f%ﬁ é’,z"'g‘&’é‘??' i akthyiswdybndent Iy i s

Cl4al kylcyclopopyistbinykd, fiyenyle @ynyl-, idadrdempsthyryt- @ aigbCydalkyy, ono, f 1 uoro,

or chi orgy ) LN | W [ )NAr is a nonaronmatic
o member R ) Sl Bl e o

het eroar]\?/ll{i%ﬂi’}-r_& C(O-, wherein the heteroaryl is optionally substituted
by 1-5 substitutents, each substituent independently is CL..4alkyl,.C3 35

6cycl oal kyl, Q. 4g) koxy., LELS S upr-Lomddy! » - bror no, fluoro;. or chioro. -1.89

HetAr is thiazolyl optionally substituted with 1 or2 substituents, each
substituent independently is Cy-4alkyl, C_qalkoxy, C2-4alkynyl, trifluioromethyl,
hydroxy, hydroxyC 1-4atkyl, fluoro, chiloro, bromo, iodo, cyano, methylsulfanyl,

15 cyclopropylethynyl—, phenylethynyi—, heteroarylethynyl—~N(Cg_qalkyl)}(Cp.4alkyl),
nitro, (C1-2alkyl)(C-2alkyl)NCH) -, (Cj-2alkyDHNCH—, Si(CH3)3-C—, or
NH2C(O)~.

11. . The use according to Claim 2 wherein |

HetAr is pteridinyl eptionally substituted with 1 or 2 substituents, each
substituent independently is Cyqalkyl, Cj_galkoxy, C2_4alkynyl, triflucromethyl,
hydroxy, h ydroxyC 1-4alkyl, fluoro, chloro, bromo, iode, cyano, methylsulfanyl,

“cyclopropylethynyl~, phenylethynyl—, hcteroarylcthyﬂyl—,—N(Cb.4aIkyl)(C0.4alky1), '
25  nitro, (C-2alkylY(C1-2alkyl)NCH) -, (C1-2alky)HNCH7-, Si(CH3)3-C-, or
NELCIO).. , | ‘ ‘ _

12. The use according to Claim 2 wherein |

- 30 - HetAr is pyirolopyrimidiny! optionally substituted with 1 or 2
substituents, each substituent independently is Cy4alkyl, Cj-4alkoxy, Ca-qalkynyl,
 triflucromethyl, hydroxy, hydroxyC1_4aikyl, fluoro; chioro, bromo, iodo, cyano,
methylsulfanyl, cyclopropylcthyhyl——, phenylethynyl—, fieteroarylethynyl-~N(Co-
© 4alky)(Co-dalieyh), nitro, (C]-2alkyl)(C1-2alky)NCHz-, (C1-22lky)HNCH2-,
35 Si(CH3)3-C~, or NH2C(O)-. '

- 184 -



23 August 2005 WD 02! 068409 5 atom and 32. The use according to Caim1l
wherei n PCTI (JS02105226 NonAr is a nonaronatic 6 nmemberegs Aiigt 2604 ai ni ng |
nitrogen ring Bis aryl(CH2)r_3-C(O-; wherein the aryl is optionally
substituted by 1-5 substitutents, each substituent independently is

Cl - 4al kyl , C3_6cycl oal kyl, CI 4al koxy, trifluoromethyl, bromo, fluoro, or
chlo Jhe use accordl ng to Caim1l wherein a a NonAr is a
nonarnf)bn%ztﬁ%%o% nmenbered ring containing 1 nitrogen Ir’él'[ﬂésoépgzé‘;

aryl -cycl opropyl -C(O) -, wherein the aryl is optionally substituted 15 by
1-5 substitutents, each substituent i ndependently is CI1. 4al kyl,

C3_6cycloal kyl, C1_  4al koxy, trifluoronmethyl, brono, fluoro, or chloro.
34. The use according to Caim33 wherein 20 HetAr is pyridyl optionally
substituted with 1 or 2 substituents, each substituent independently is

Q.. 4alkyl, CL..14al kaxyus€RdaldngRytiaint 2 bhdriar omethyl . hydr oxy,
hydroxyCI 4a| kyl, fluoro, chloro, brotno, iodo, cyano, rrethylsulfanyl

cydopr opyl et hynyI , phenyl et hynyl -, heteroaryl et hynyl -, - N( Cp.

4al kyl ) (CO 4al kyHetAr 1Eliaﬁ!hﬂazdp@"ldlﬂﬂldpglbx)aﬂﬁiulﬁﬁdu&)ﬁMd}ﬁl—@2, (Cl1-2al kyl ) HNCH2- ,

Si ( GB) QiGitued®, c2R suﬂ\éh@ﬂ:@%ae ndiAy {78 1881 RACAIGHOG] Lafdoph M 33 wher el n |
wi t I

Het Ar i s ra2| n subs | tut ed tuents, each
30 substi @WW%E%‘B@%BH@ G142 Aoy phlore bragpkiges; | CY@2 4ai kynyl ,
rrifl uomothylstdfalnyly‘tycldpmmdwnylhypife@y!gt@rgai katbroadylettgh @ @ro, brono, iodo,

et oo BB RO LB

(CL_ 2al R ﬂéIF (Cl-2al kyl )HNCH2--, Si(CH3)3-C. or NH2C(O) -.
35 10

14. The use according to Claim 2 wherein Y

HetAr is benzimidazolyl optionally substituted with 1 or 2 substituents,
each substituent independently is Cy-4alkyl, C1-4alkoxy, C2_4alkynyl,

15 wrifivoromethyl, hydrdxy, hydroxyCj-4alkyl, fluoro, chloro, brome, iodo, cyano,
methylsulfanyl, cyclopropylethynyl-, phenylethynyl--, heteroarylethynyl--.-N(Cq.
4alkyl)(Cp.-4alkyl), nitro, (C1-2alkyl)(C1-2alkyl)NCH2—, (C1-2alky)HNCIH-—,
Si{CH3)3-C—, or NH2C(0)-.

15, The use according to Claim 1 wherein ‘

NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
atom; and . ; : .
o Bis aryl(CHj)’, 35072, wherein the aryt is optionally substituted by
25 - 1-5 substitutents, each substituent mdependently is é14alkyi, C3.gcycloalkyl, Ci-
4alkoxy, tr'iflao.romcthyl. bromo, fluoro, or chloro.

16. The use according to Claim 15 wherein

30 HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring
atoms; '

; HetAr is optionally substituted with 1 or 2 substituents, each
o subsmucnt independently is Cy.4alkyt, Ci.qalkoxy, Cp-4alkynyl, triflucromethyl,
E hydroxy, hydroxyCj-4alkyl, fiuero, chloro, brome, ieda, cyano, methylsulfanyl,-
35 cyclopropylethynyl-, phenylethynyl-, heteroarylethynyl—-IN(Cp4alkyl)(Co-4alkyl),

185 -



--190_ 23 August 2005 WO 021068409 PCT/ US021 05226 36_ The use according to
Claim 33 wherein HetAr is pyridazinyt optionally substitpsadgudtt2ood or 2
'substituents, each substituent independently is Cl 4al kyl, d 4al koxy,
C2_4al kynyl, 5 trifluoronethyl, hydroxy, hydroxyC | _4alkyl. fluoro,
chloro, brono, iodo, cyano, - nethyl sul fanyl, cycl opropyl ethynyl -

phen -, heteroaryl et hynyl -, -N(Co- 4al kyl )(W , ni t ro,

(c1- i‘lacfe({g&ﬁl{lju 2al kyl ) NCH2-, (C1-2al kyl ) HNCH2- -, i %/fk%: , or NH2C(O) -
37. The use according to Claim 33 wherein HetAr is pyrimdinyl optionally
substituted wwth | or 2 substituents, each substituent independently is

Cl..4al kyl ., C1.4al koxy,. C2-4alkynyi, trifluoromethyl, hydroxy,
hydroxyd .. 4al kyl, fluoro, chloro, brono, |udo, cyan, 15 met hyl sul f anyl ,

cycl opr oyl féhhgﬁliwl)(ClphldmlW@thWleﬂkﬂ&ﬂé@t{aﬁyﬂi@t@m 9= N( Cp-

4al kyl ) NgRcf@)-Kyl ), nitro, (Cl_2al kyl)(Cl_2al kyl)NCH2-, (C1-2alkyl)HNCH2 ,
Si(CG{3)3-C, or \N1IH2C(G-_ 38. The use according to Clalml wherein atom
and NonAr is a nonaromatic 6 nmenbered ring containing 1 nitrogen ring B is
het er oar yl ( CH2) 1173- OTGE Ghe accudiag & Claitds aedk«@s oaryl is optionally
substituted by 1-5 substitutents, each substituent independently is

Cl. 4al kyl. C3 25 6cycloal kyl, Cl-4al koxy, trifluorotnethyl, brono, fluoro,
or chloro;. 39. ThaAoseawedmdl opgonadlyChilstimtdd witlet er hsuBjtuatot rt; and NonAr

i s-I ?Gz@m&ﬁlﬁmweﬁtlﬁdé&m QG[‘M}@QIlt_?dllfﬁxﬁ}wzl_4{lk§rr{ypgen ri ng F Itst d by 1.5
ar ion substitute
su%stltﬁif&'ﬁf %gm%%sq %@ﬁ’c“"iIIth%‘éoﬁ%gﬂof‘i;%F%“(’Cio 81‘%%‘? C3- 6cyc|oa|>/kyl
Cl- 4al _kUu:y\ylstllffmy_uwdnmbmﬂtthmhopl_mnylcmmwf dw,ciegmrﬁhhpiyb_MOQ The use

accqndi REiRCH A i@ Safky SR DAL, (5 2alky)HNCH:-,

Si(CH3)3-C—, or NH2C(O)--

18. The use according to Claim 15 wherein:

15 ' HétAr is puiinyl optionally substituted with 1 or 2 substituents, each
substjtueﬁt independently is C}_4alkyl, Cj_4atkoxy, C2-qalkynyl, trifluoromethyl,
hydroxy, hydroxyCj_4atkyl, fluoro, chioro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl—, heterearylethynyl—,~-N(Cg-4alkyl)(Co4alkyl),
nitro, (C1_2alkyl)(C1 zalkyl)NCHQ— (C1 atky)HNCHy—, Sx(CH3)3—C~— or

207 NEHOO)-. :

19. | The use according to Claim 15 wherein.

‘ HetAr is imidazopyndinyl optionally substituted with 1 or 2
25  substituents, each substituent independently is C1-4alkyl, C1_4atkoxy, C2-qatkynyl,
.uiﬂuoromctﬁyl, hydraxy, hydroxyC-4alkyl, fluoro, chloro, broma;-iodo, cyana,
methylsulfanyl, cyclopropylethynyl-, phenylethynyl—, hcteroary!éthyx;yl— —N(C()'-_'
- qalkyl)(C-qalkyl}, nitro, (C12alkyl)(Cy.2alkyl)NCH3—, (C1.2alkyl)HNCH2—
- S1(CH3)3—C-, or NH2C(O)-
30
20.  The use according to Claim 15 wherein

_ HetAr is a 6 niembered heteroaromatic ring containing 1 nitrogen ring -
_ atom; and |
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HetAr is optionally substituted with I or 2 substituents, each
substituent independently is C)_qalkyl, Cj_qalkoxy, C2_qalkynyl, trifluoromethyl,
hydroxy, hydroxyC4alkyl, fluoro, chloro, bromo, 10do, cyano, methylsulfanyl,

. cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl—-N(Cg-4atkyl)(Cp4alkyl),
5 mitro, (C1-2alkyl}(Cj.2alky)NCH2--, (C1-2alkylYdNCH)—, Si(CH3)3-C~, or
NH2C(0)-.

21. The use according to Claim 1 wherein

10 NonAr is a nonaromatic 5 membered ring containing 1 nitrogen ring -
atom; and .
B is aryl(CH2), ,~O-C(O)—, wherein the aryl is optionally substituted
by 1-5 substitutents, each substituent independently is Cj-qalkyl, C3.6cycloalkyl, Ci-
qalkoxy, tiiflucromethyl, bromo, fluoro, or chloro.

15

22. The use according to Claim 21 wherein

HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring
20 S .HctAr is .optio.nally .substimted with 1 6r.2 Sul.aétitucnts,.éac.h
substituent independently is C1-4alkyl, C].4alkoxy, C2-4alkynyl, trifluoromethyl,
hydroxy, hydroxyC-4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl-, pheaylethynyl-, heteroarylethynyl—~N(Co4alkyl)}(Co4alkyl),
_ nitro, (C-2altkyl}(C1-2alkyl)NCH3—, (C1-2alkyl)HNCH3-, Si(CH3)3-C—, or
25 NHC(O)-. | R

23. The use according to Claim 21 wherein i

- HetAris pteridinyl optionally substituted with 1 or 2 substituents, each
30  substituent independently is C1-galkyl, C1.4alkoxy, C2-4alkynyl, triflucromethyl,
hydroxy, hydroxyCi-4alkyl, fluorg, chloro, bromo, iodo, cyand, methylsulfanyl,-
| cyclopropylethynyl-, phenylethynyl—, heteroarylethynyl-,~N(Cp-4aikyl}(Co-4alicyD),
" aitro, (Cy-2atkyl)(Cy-2alkyJNCH2=, (C1-2alkyDHNCH)-, Si(CH3)3-C— or
| NHC(0)- ‘
- 35 : :

. o o _187-




J( ) p)~N H H VNNNYN | NvNv -192 WD 02/ 068409 23 August 2005

PCTI US02/ 05226 |15 0 NH2 NJIN O NIIINYy NO\ IN N/ %ANB‘JQT'@OO“%O\ 00 Q
Oo N\ OGNHMNN. f \' / ~NI / v vNf \ NONC', Ni

WO 02/068409 : _ . PCTAUS02/05226

-

24. The use according to Claim 21 wherein

HetAr is'-purinyl optionally substituted with 1 or 2 substituents, each

. substituent independently is Cj_qalkyl, C]4qalkoxy, C2.4alkynyl, nfluoromethyl,

5 hydroxy, hydroxyC|_qalkyl, fluoro, chloro, brome, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl-, heteroarylethynyl-,—N(Cg_4alky)(Cp4alkyl),
nitro, (Cy.2alkyl)(Cy-2alky)NCH3-, (C1_2alky)HNCH?7-, Si(CH3)3-C—, or
NHC(0)-.

25. The use according to Ciaim 21 wherein

HetAr is benzimidazolyl optionally substituted with 1 or 2 substituents,
each substituent independently is C1-4alkyl, Cj-qalkoxy, Co-4alkynyl,
triflucromethyl, hydroxy, hydroxyCj.4alkyl, fluoro, éhloro, bromo, iodo, cyano,
15 methylsulfanyl, cyclopropylcthynyl— phenylethynyl—, hetercarylethynyl—,—N{(Cq_
4alkyl{Cop-4alkyl), nitro, (C1 -2alkyl)(C}-2alkyl)NCH2-, (C}- 23]kyi)HNCH2— ‘
Sl(CH3)3—C— or NH2C(O)-.

26. The use according to Claim 1 wherein | _ o

NonAr is an aza bicyclo octane ring; and
Bis aryl(CHz)M—O—C(O)— wherein the aryl is optionally substituted

- by 1-5 substitutents, each substituent independently is C1.4alkyl C3.ﬁcycioalky1 Ci-
4alkoxy, triflueromethyl, bromo, fluoro, or chloro.

25 ‘ _

| 27. The use according to Claim 26 wherein.

HetAr is 2 6 membered heteroaromatic ring containing 1 nitrogen ring
7 atom; and ‘ ‘

30 . - HetAr s optionally substituted with 1 or 2 substituents, cach
substituent indcpcndently is C1-4alkyl, Cj_4alkoxy, C2_galkynyl, trifluoromethyl,
hydroxy, hydroxyC1qalkyl, fluoro, chioro, bromo, iodo, cyano, methylsulfanyl,

. cyclopropylcthynyl—, phenylcthynyl— heteroarylethynyl-,-N(Cp_4alicyl)(Cg-4alkcyl),
Rnitro, (Cl_zalkyl)(clﬁzallql)NCHz— (C[.zalkyl)HNCHQ- S:(CH3)3—C-— or -
35 NHoC(O)- |
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28. The use according to Claim 26 wherein "

HetAr is purinyl optionally substituted with 1 or 2 substituents, each
substituent independently is Cy_qalkyl, Ci_qalkoxy, C2_galkynyl, triflaoromethyl,
hydroxy, hydroxyCj_4alkyl, fluoro, chloro, bromo, iodo, cyano, methylsulfanyl,
cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl-,—-N(Co.4alkyl)(Co-qalkyl),
nitro, (C1-2alkyl)(C1-2alky)NCH3—, (Cy 2alkyl)HNCH3~, Si(CH3)3—C—, or
NH2C(O)-

29. The use according to Claim 26 wherein

HetA_r is 2 6 membered heteroaromatic ring confaining 2 nitrogen ring
atom; and ‘

HetAr is optionally substituted with 1 or 2 substituents, each
substituent independently is C14alkyl, C}.4alkoxy, C2-qalkynyl, trifiuoromethyl,
hydroxy, hydroxyCjy-4alkyl, fluoro, chloro, bromo, iado, cyano, mcthylsu[fényl,
cyclopropylethynyl-, phenylethynyl—, heterearylethynyl—,~-N(Co4alkyl)(Cg-4alkyl),

- mitro, {C1-2alkyl)(C1-2alkyl)NCH~, (C1-2alkyDHNCH)—, Si(CH3)3-C—, or

NH2C(0)-.

30. The use according to Claim 1 wt_xerein

NonAr is an aza bicyclo octane ring; and
B is aryl(CH2), ;~SO2-, wherein the aryl is optionally substituted by
1-5 substitutents, each substituent independently is Cl_4alky} C3_6cycloalkyl Ci- .
4atkoxy, triflucromethyl, bromo, fluoro, or chloro. .

31. The use according to Claim 1 wherein '

NenAr is a noraromatic 6 membered ring containing 1 nitrogen ring

_-atom; and

: Bis hcteroary,l(CI“Iz)l 5~C(O)-, wherein the’ hctcroaryl is optionally
subsntutcd by 1-5 substitutents, cach substituent’ mdcpendently is C14alkyl C3,
Geycloalkyl, C1.4alkoxy, tuﬂuommcthyl, brome, fluero, or chloro.
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32. The use according to Claim 1 wherein

1 NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
5  atom; and
B is aryl(CH2), ;~C(O}-, wherein the aryl is optionally substituted by
1-5 substitutents, each substituent independently 1s C].4alkyl, C3_geycloalkyl, Cy.

qalkoxy, trifluoromethyl, bromo, fluoro, or chloro.

33. The use according to Ctaim 1 wherein |

NonArisa nonaromatic 6 membered ring containing | nitrogen ring
atom; and
Bis aryl—cyclo'propyi—C(O}— wherein the aryl is optionally substituted
15 by 1-5 substitutents, each substituent independently 1s Cj.qalkyl, C3 5cycloalkyl Ci-

4alkoxy, tnﬂuoromcthyl bromo, fluoro, or chloro.

34. The use according to Claim 33 wherein i

PP HetAr is pyridyl optiona.lly.sul:.vsti.tuted.'with lor2 substi-m.en.ts, cach
substituent independently 1s Cy_galkyl, C1_4alkoxy, Co_qalkynyl, tnfluoromethyl,
~ hydroxy, hydroxyCjy-4alkyl, fluoro, chloro, bremo, iodo, cyano, methylsulfanyl,
- cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl-, —N(C0_4alkyl)(C0_4alkyl)
nitro, (C1_2alkyi)(C1_2alkyl)NCH2—, (C1-2alky)HNCH2-, S{{CH3)3-C—, or
25 "NH2C(O)-.

35. The use according to Claim 33 wherein

o HetAr is pyrazinyl optionally substituted with 1 or 2-substituents, each
30  substituent mdcpendcntlyis Cj-qalkyl, C1-galkoxy, C2_4a1kynyl trifluoromethyl,
hydmxy, hydroxyC1_4aikyi fluore, chloro, bromo, iodo, cyano, methylsulfanyl
-cyclopropylethynyl-, phenylethynyl-, heteroarylethynyl—, ~N(Co-4alkyl)(Co-4alkyD),
- nitro, (C1-2alkyl)(Cy- zalkyI)NCHz— (Cy.2alky)HNCH2-, Sl(CH3)3—C— or
NHzC(O}—
35
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36. The use according fo Claim 33 wherein

HetAr is pyridazinyl optionally substituted with I or 2 substituents,
each substituent independently is C1_qalkyl, Cj_-qalkoxy, Ca.qalkyayl,

5 trffuoromethyl, hydroxy, hydroxyC1-4alkyl, fluore, chlore, bromo, iedo, cyano,
methylsulfanyl, cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl-—~N(Cg.
4alkyl}(Coaatkyl), nitro, {Cy-2alkyl)}(C1-2alky)NCH~, (C-2alkyl)HNCH-,
Si{CH3)3-C-, or NH2C(O)-.

37. The use according to Claim 33 wherein

] -

HetAr is pynimidinyl optionally substitated with 1 or 2 substituents,
each substituent independently is Ci.4alkyl, Ci.qalkoxy, C2_qalkynyl,

trifluoromethyl, hydroxy, hydroxyC{.4alkyl, fluoro, chloro, bromo, iodo, cyano,

15 mcthylsulfanyl, cyclopropylethynyl—, phenylethynyl—, heteroarylethynyl—N(Cg-
4atkyl)(Cg-4qalkyl), nitro, (C 1-2alkyl}(C1 2alkyl)NCH?-, (C1 2alkyBHNCH?7--,
Si{CH3)3-C—, or NH2C(O)—. |

38. The use according to Claim 1 wherein

NonAr is a nonaromatic 6 membered ring containing 1 nitrogen ring
. . atom; and - - )
B'is heteroaryl{CH32), ,~0-C(O)-, wherein the heteroaryl is optionally
substituted by 1-5 substitutents, each substituent independently is C1-4atkyl, C3-
25 - geycloalkyl, Cy_gatkoexy, trifluoromethyl, bromo, fluoro, or chloro;.

39. The use according to Claim 1 wherein

NonAris. a-npnammatib 6 membered ring containing 1 nitrogen ring
30. ﬁtom; and . .
| Bis aryl(CH_g)l_g‘—NH—C(NCN}—, wherein the aryl is optionally
_- substituted by 1-5 substitutents, each substituent independently is C1-4alkyl, C3-
6eycloalkyl, C ]-4alkoxy, trfluoromethyl, bromo, fluore, or chlo'm.

40, The use according to Claim 1 . wherein said compouhd is \

- 191 -



'Cl O FNNNNNH( O"{

WO 02/068409

NHJ

PCT/US02/0

23 August 2005

N/ L~~HN\V~HNNnn~ O\ IN ,NNOy 0C 0 ~N\
QAN H~\ ONNNHO~N/\ ~~ OWN O-INHONH ClI' v ~N
HNUO . | '

N NvNpJ

5226

N@g@{p

o)
OJ\N

0] O /lo!\
O 0| O O, O O
N ; N.__N Ny
ColY l
. \M/‘_? WS/JN N =
o o

-192 -



NN-j~0 000aC-md COCN{ / ONW,NNN.i~ NO+N~- HC Cl NccOcul, N\
NH N O 0 NNF - 195 CVO 021068-09 PCT/ US02/05226 0 0 0 . BQQAOH VME N ;/ N
~HQ ~0,0Xi GF YNfJ 3

WO 02/068409 PCT/US02/05226

X I 1
oo [ortou, oo
N ~ N N ~
N e N, 7 N oM

0 oo o]

) X 1
OO O™ O O O
. Nz NAl k N

5 1, X
N¥ean s caaeV i eagsUi
Na. \N N

- 193 -



FN NFNHQ NNH, HWN HWNV Q- NQ- O--- QN ~N-11 OHDb ~1

1'ry or a pharmaceutically acceptable salt thereof. 41. Theg Ffgor di ng
to Claim1, wherein said conmpound is 23 August 2005 WO 02106‘%’3’%5 '
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‘0l -Na/l , ",Nor .a pharnaceutically acceptable salt thereof. 23 August
. 2005 WD 02/ 068409 PCT/ 1JS02/ 05226 44. The use according to Claim1l, wherein
said compound is \ /Nr CNONN\VO NaN J" NNJ rr(-CHHN O -G ¢ | j NN
-~ NN O\~ C- N, 1f~26f~ J pv ~

WO 02/068309 ' PCTIUS02/05226

rN N

N Ve ‘ o |
Q.:L‘—Cw(:_@ @/ \/U\U\/{.]Yj

or a pharmaceutically acceptable sait thereof. -

© 41.  The use according to-'CIaim 1, wherein said compound is
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~t1~N~ F~l~l N or a pharmaceutically acceptable salt thereo(‘rJ 45, The use
according to Claim1l, wherein said conpound is 23 August 2005 WD 02/ 068409

WO 92/068409 PCTIUS02/05226
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or a-pharmaceutically acceptable salt théreof.

42. The use according to Claim 1, wherein sald compound is
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Coord pharmaceutically acceptable sz_ik thereof.
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44, The use according to Claim 1, wherein said compound is

S I = et
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or a pharmaceutically acceptable salt thereof.

45. The use according to Claim 1, wherein said compound is A .
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or a pharmaceutically acceptable salt thereof., 47. The use according to
Caim1l, wherein said conpound is 23 August 2005 WO 02/0@§$@§w§50§5
pharnaceutlcall accept abl e salt thereof PCT/US02/ 05226 48 conpound as .
defined WP %’e of claims | to 47 or a pharmaceuti cal P§I'HEROBt%bl e sal t
t her eof prOV|ded that. (i) when HetAr is quinazolin-4-yl, optionally
substituted at the 2-position by hydroxy, nethyl, chloro or net hoxy, HetAr
being further optionally substituted by halo, methyl or G -aal koxy, HetAr
being yet further optlonally -204 23 August 2005 substituted by halo and B

i s phenyl ( 4)1 3= themr—A—+spot \,HL G r—when—tjetAr—s qu1 not 4=yl ,

optionally sju uted at the 2; itjon by hydroxy hyl, chloro or
- met hoxy and jo ﬁ&g{:%\ t he 3; "™ o y net hyl Ql%ti&_ i ng further

optionally subst| a4 :habgr_nethy %zﬁjglgiﬁgggxy, XEﬁEﬁRﬁ?y&ﬁﬂ

further optijonally substituted by halo; and BN phenyl (CH2) 1_3- N then A
is not CH ,;iand (iii) when HetAr is pyrimdin-2-yll; Ais Cbalkyl an
NonAr is pyridine; then B is no{ phenyl net hyl, 2-ntthy|pheny|nethy| 3t.
nethylphenylnethyl 4- et hyl phehyl methyT, Z-chl oroghenyl met hylT, 3-
chIorOphenyI 4- chl or ophen hyl , 2-nethoxypg2 Inethyl
3-nethoxyphe t hoxy FEHRY ey 2- metih 3@&{}ﬂ
chl or ophenylinet | i {;>ZM opheﬁylne?%ﬁﬂ*ﬁ?“@, #} v
dinethoxyphenylnethyl
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49. A pharnaceutical conposition conprising an inert carrier and an
effective anmount of a conpound as defined in claim48 orngggggt%ggut ically
acceptabl e salt thereof. 50. A conmpound as defined in claim48 or
pharmaceutically acceptable salt thereof further provided that: (iv) when
Het Ar is unsubstituted pyridin-2-yl; A is Coal kyl; and NonAr is

pi pemalewesos hen B is not phenyl (CH2)1.3-; and (v) p@ﬂggezﬁgﬁe\r S

6-chl oropyridazin-3-yl; Ais (CH2)2; and NonAr is piperidine; then Bis
not phenyl CH2-. 20 -205 :

Q o

o 3
F
" FYF
F =N F

ora pharniac_euticall y acceptable salt thereof.

46. The use according to Claim 1, wherein said compound is

or a- pharmaceutically acceptable salt thcrcof.,__-

47. The use according to Claim 1, wherein said compound is
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23 August 2005

- WO 02/068409 PCT/US02/05226

or a pharmaceutically acceptable salt thereof,

48. A compound as defined in any one of claims 1 to 47 ora
pharmaceutically acceptable salt thereof provided that;

() when HetAr is quinazolin-4-yl, optionally substituted at the 2-position
by hydroxy, methyl, chloro or methoxy, HetAr being further optionally
substituted by halo, methyl or Ci.salkoxy, HetAr being yet further optionally
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subs_tituted by halo; and

B is phenyl{CHz),.3-;

then A is not CH;
(i) when HetAr is quinolin-4-yl, optionally substituted at the 2-position by
hydroxy, methyl, chloro or methoxy and optionally at the 3-position by
methyl, HetAr being further optionally substituteq by halo, methyl or
Craalkoxy, HetAr being yet further optionally substituted by halo; and

B is pheny)(CH,), 3-;

then A is not CH,; and
(it))  when HetAr is pyrimidin-2-yl;

A 1s Cealkyl; and

NonAr is pyridine;

then B is not phenylmethyl, 2-methylphenylmethyl, 3-
methylphenylmethyl, 4-methylphenylmethyl, 2-chlorophenylmethyl, 3-

| chiorophenylmethyl, 4-chlorophenylmethyl, 2-methoxyphenylmethyl,

3-methoxyphenylmethyl, 4-methoxyphenylmethyl, 2-methoxy-5-
chlorophenylmethyl, 3,4-dichlorophenylmethyl or 3 4-
himethoxyphenylmethyl.

49. A pharmaceutical composition comprising an inert carrier and

i

an effective amount of a compound as defined in claim 48 or a pharmaceutically

acceptable salt thereof.

50. A compound as defined in claim48 or a phannaceuncally
acceptable salt thereof further provided that:
(iv})  when HetAr is unsubstituted pyridin-2-yl;
A is Cpalkyl; and
NonAr is piperidine;
then B is not phenyl(CH,),.3-; and
(v}  when HetAr i.s 6-chloropyridazin-3-yl;
A is (CHy),; and
NonAr is piperidine;
then B is not phenylCH,-.
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