WO 2005/ 116002 PCT/ US2005/ 018081 | NHI BI TORS OF 11- BETA- HYDROXY STERQO D
DEHYDROGENASE TYPE 1 CROSS- REFERENCE TO RELATED PATENT APPLI CATI ONS [ 0001]
Thi s appl weddo9ebdal Ms priority to Swedi sh Patent Applig@ik/i9inodingodi401324-
9, filed May 24, 2004, Swedi sh Patent Application No. 0402509-4, filed

Cct ober 15, 2004, and U.S. Provisional Patent Application No. 60/650, 777,
filed Japuary 31, 2005 _ Fl HE | | ON Q2] _The present _invention
rel at es IMOMMSEW%E%%éEHMﬁWNA% t he
conpounds, as well as to the use of fﬁ&i(irrpounds in nedicine and for the
preparation of a nmedi canent which ac t he human 11-(3-hydroxysteroid
dehydr ogenase type 1 enzyne (11(3HSD1l). BACKGROUND OF THE | NVENTI ON [ 0003]
Hydr oxyst eroi d dehydrogenases (HSDs) regul ate the occupancy and activation
of steroid hor nGROSSeEREFERENGY TORELATED PAGENT ARRIECWFIONSO t heir
inactive netabolites. For a recent review, see Nobel et al., Eur. J.

Bi ochem 200300048 Phislapptition ¢804 iriohitetoeS wedist PALHIEA fhlizatid NG €34008243SDs .
The 11-bet a- %ydrgxysteroi d dehydrogengges (110 - HSDs Igjgat alyze the

i nt er cofvBlediNay ¥4, 2804, Sreedish Rases rAnpbisatipn Ne.(1402809-4 claled Osenbenhdl 2004,
corticost and their Jdnert.faqr a rtiso 11-

dehydr o%&m?&‘é}?’%@)}%&mé“@i‘fﬁ%@%‘ﬁpg@p @Ky%\ﬁg;i%l{ag gf’dﬁ@ghydr ogenase
type 1 (11(3- HSD1l) is expressed. i iye dipose tissue, brain, lung and
ot her glucocorticoid tissue %dpsd&:h'}ébilgwlqlﬁr get for therapy directed
at numerous disorders-that nmay be aneliorated by reduction of

gl ucocorti coil@0¢t iThe presgohingentiyingplates 40 noysd sompoundd, tagdrarmicguieetl cogni ti ve
dysfunction. .Seckl . et.al ndocrd nol o 2001, 142:1371-1376. [0005] The
var 1 ous PEBos R Someriidine sPROTVE SRRt s B vrat] Bl ek )
bind to aﬁﬂ‘%r%@ﬁr SG8O1 6f £ nRbic8MeAOPINIEh A&S B8R LR KurRdidh 1C61t?d &?st%ﬂfi’d

i nterconversion o various sex hornones including estradiol /estrone and

t est ost eebydzogendseype hedeyne(1 1peISIH)e, six isozymes have been identifed in
humans and are expressed in various human tissues including endonetrial

tissue, breast tissue, CYHAKGROUND OWTHE INCENGIONS. 17-bet a-
Hydr oxyst eroi d dehydrogenase type 2 (170-HSD2) is expressed in human

cancer . K t e Rl HuROkystprdt diRSaBEGRGTRRTT et he defBle) Bnd Gt
Endocr i rctihdeionbf sterfi@ Bornidrierddebtts 8¢ c3RtinglsteroRl lorinpdeDinystheir dhddtive

dehydrogenase type 3 (17%$-HSD3) is expressed in the testes and its
nodul at inegiabedijesh d'oria Egcgnt FEBIew; 5ee Npkd ehalnEups]. Biochem. 2001, 268:4113-4125.

[0004] There exist numerous classes of HSDs. The 11-beta-hydroxysteroid

dehydrogenases (11 § -HSDs) catalyze the interconversion of active glucocorticoids (such as
cortisol and corticosterone), and their inert.forms (such as cortisone and 11-
dehydrocorticosterone). The isoform 11-beta-hydroxysteroid dehydrogenase type 1 (118-
HSD1) is expressed in liver, adipose tissue, brain, lung and other glucocorticoid tissue and is
a potential target for therapy directed at numerous disorders that may be ameliorated by
reduction of glucocorticoid action, such as diabetes, obesity and age-related cognitive
dysfunction. Seckl, et al., Endocrinology, 2001, 142:1371-1376.

[0005] The various isozymes of the 17-beta-hydroxysteroid dehydrogenases (178-
HSDs) bind to androgen receptors or estrogen receptors and catalyze the interconversion of
various sex hormones including estradiol/estrone and testosterone/androstenedione. To date,
six isozymes have been identifed in humans and are expressed in various human tissues
including endometria] tissue, breast tissue, colon tissue, and in the testes. 17-beta-
Hydrbxysteroid dehydrogenase type 2 (176-HSD2) is expressed in human endometrium and

its activity has been reported to be linked to cervical cancer. Kitawaki et al., J. Clin.
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androgen-rel ated di sorders. [0006] Androgens and estrogens are active in
their 17(3-hydroxy configurations, whereas their 17-keto derivatives do not
bind to 3pghaBAtsdnd estrogen receptors and are thus i RETIUS2ENS/0TI81
conversi on between the active and inactive forns (estradiol/estrone and

t est ost er one/ andr ost enedi one) of sex hornones is catal yzed by nenbers of the
170-HSD famly. 170-HSDl catal yzes the formation of estradi ol in breast

tissue, which is inportant for th rowth o i gnan reast tunors,
Labri e Epdegrn, Mggab-, 2000 85: Evtlo3392aab. ﬂ?‘dvf,ta-fﬁgggﬁ cr%fii lydpogengseltiie & ol e
has bee Y ﬁﬁggt i 2 i din.
Endocri Kﬁoﬁjﬁ%@? ;ﬁ%@%&&l @Z: 2 (e)é %’0@?8%%&%%%( E@g%églgoﬁgnfﬁeag?%% {/

expr ess endrogen-teluted disdrdsrsand converts androstenedi one into testosterone.
Deficiency of this enzyme during fetal devel opne | eads to, nmal e

pseudoher map 98] t iA9rogess aud gfirogensare acthygin ﬂ@é’n&%hﬂw configyratigys. Bot h

17/ 3-HS r4i~0 = i re a4l I i t I.C

pat ey & e ook o A RES 5 RN &) RkiBR PPtk dReliDERRDRES SR 0BG,
Penni ng irgkctivd. . The din®emiim bedwec(he actBehnd maéiive foimms (estradisol/astrone aall cert ai n
HSDs can have potentially beneficial effects in the treatnent of androgen-

and est testpsierons/andeasteaedionelisex pomrones mratadyed byraemyds kst dPdiTP

dehydro ( ' i sl.on i (such
a5 bt vedhi TR IETr B kel R Boh B celaBinFLFGRAT Sy RN Bloplt ST B VT o
20a- HSDshé growtitsf malégraydirexy pureers e llabridet abf MbT.aCelh Frdootitl Olp9s$ | F3:ONES-

| eading to 20a-OH steroids. Several 20a-HSD isoforns have been identified

and 20a%4$Bs Axsimilasgeiehasdgen ﬁuggﬁﬁtr@)f@ 17845314 In Golen earicay Engdishetale ﬁf a,
oS . . , , . . i nal.. 1999,
5571 73 Clino BRARFRRL AL 9090 e SRS, 376, BISTH i aitlost Wbiusi S IR in

cat al yz ¢he tstes drfdtcdhoety/Aidsssiehediont frtto stbstegeies Diffejaic e tHivaistenkriopHT) and
5a- andr ost ane- 3x, 170-di ol and the interconversion of the androgens DHEA and

andr ost &taldleyplemsnticadidpanale asqdabermaphrogitishy {rrissles|eh al. NaindergielP94,
bol i fpeB I . : PNy _
ge Lgo?t :7?2{;-3 8, ﬁbégéi%ssﬁ%nh g%{‘i)og{sig)? g:Igg%ggnggégrg‘?qhé%olf]%gg‘@]l&lqﬁetﬁ%%wbeen

known f gathwayewhitanediatbfandrogenshiffles bdwed inaaberant @ofivtsfopay ePannigegtal.al rol e

in diabetes. For exggﬁl e. the renmoval of the pituitary gland or the adrenal
gland Bieghemod00068026 BET Ty oydylation of certagntiDaicab bavepaientidly al | evi at es

o ucose PeEHER EpBER el ik APEIESeAC ad Sl n flfpa ARGEEI |2 00 O\
63. 465-490; (66073 S The 28-Aphd-BpitaY}ystecid dehyirb &giss3 (2 0B BFBTHY Sdtalykzé tHes al so

wel | established that glucocorticoids enable the effect of glucagon on the
| i ver. interconversion of progestins (such as between progesterone and 20c-hydroxy progesterone).

Other substrates for 20a-HSDs include 170+hydroxypregnenolone or 17a-
hydroxyprogesterone, leading to 20a-OH steroids. Several 20a-HSD isoforms have been
identified and 20a-HSDs are expressed in various tissues, including the placenta, ovaries,
testes and adrenals. Peltoketo, et al., J. Mol. Endocrinol. 1999, 23:1-11.

[0008] The 3-alpha-hydroxysteroid dehydrogenases (3a-HSDs) catalyze the
interconversion of the androgens dihydrotestosterone (DHT) and 5a-androstane-3¢;,173-diol
and the interconversion of the androgens DHEA and androstenedione and therefore play an
important role in androgen metabolism. Ge et al., Biology of Reproduction 1999, 60:855-
860.

1. Glilcorticoids, diabetes and hepatic glucose production

[0009] It has been known for more than half a century that glucocorticoids have a

central role in diabetes. For example, the removal of the pituitary gland or the adrenal gland
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10010] The role of 11 RHSDl as an inportant regul ator of | ocal

gl ucocorticoid effect and thus of hepatic glucose production is well
subst ant i wioedoy/He®2 e.g., Jam eson et al. (2000) J. Endarmiswbsno1sss:
685-692). Hepatic insulin sensitivity was inproved in healthy human
volunteers treated with the non-specific 11(3HSD1 i nhi bitor carbenoxol one
(Wal ker, B.R et al. (1995) J. din. Endocrinol. Metab. 80: 3155-3159).

Furt her pore, .t he expected nechanism has been estagblished by different
exper i nEpS w*zqtac&p@éﬁaﬁavw&ﬁ@e P SEVeEe W@emgwﬁa@ge&eﬁa@d ¥ees WRNA | evel s

and actigficbiieioRof plftokeit tﬁ@sme&%&gﬁ S‘ﬂ?.aénid%eglkﬂﬁf’l%w PEIG) T XA R

reduced, nanely: e rate-limti ynme I n uconeogenesi s,

phosphoghdibpo0yHbessay, B. A0 K42 hBsdooriRBIEIKB0: 2848 %) Uk dsas®well @stablidhad e
(G6Pase) the enzyne catal yzing the |ast co n step of gl uconeogenesis and
gl ycoge ‘I%IB‘F%CF’“F‘PW&I‘%W&C o CQPE%IBE@OP@Qé‘T’sTB%d hepatic gl ucose

production a d | ) | ' i | ale]e - Qut .
Data fromt h{@lgﬁdgﬁggﬂl%gf gqoﬁr?ﬁ ?%a%ﬁbo%ﬁﬁbﬁeﬁ lgﬁl??% k%??@ﬁé%f%%%gn%? cause
hypog! ysfnthas of lapatié ghibedeqodicho id Well hasahtihed ees, Of., Prietorsidl. Gfdaye are
regul at ed i ndependent Ig/ of _glucocorticoids (Kotelevtsev, Y. et al., (1997)
Proc. NatBndogwned. 165¢£35-687. Bapaticigsuinsensityity weompror i twglihyimgnati scl oses

ropor o1 yupes R et BReer e fufn Efbniot HEBEA G R GRS BR L 1 o
reducti QP(SI%SPP?}’Hnt. ¥nd@@dine D adéthly 8@?5?%539'1 mrﬂirméﬁﬁﬁel @k ekpétfed ABLHRARRM 00121

Qhesity 1S an inportant factor in syndrone” X as we as 1h the mpjority (>

80% of hasyheen 2stablisbed by diffencht erpsrinadnts with appeardsratso Thesestudiesrshpwkd that

| mport ance. omnal, obesity is closely assocjated with, glucose

o e SRR IS fhd gt & oy JRapRle R aosr e ot or s of

t he so- d r C ; i : : sed | evel s
fehdeR( nﬁﬂ&g.e @e\l%até 1i|§ﬁnﬂ eﬁvi}ErEL DLegeﬁ oﬁéﬁéﬂesﬂgﬁmbﬁolﬂﬁ%ﬁ@

of HDL and I ncrea evels o nt ague & ahi l1y,” D abetes 49:
883- 888carB®Qfjnasé (HERTK), end glucodect-phgphiBRxk (€itPgse thenenzymeadiabyaing the l(sst r onal
cell s) has been s?own to decrease.the r I ffer n{iation I nt

te of
adi pocy$®@amorR lep of glugenepgenests @lx@gmq?yslﬁ%m Ynblop augszifa!ﬁg¢lsﬁncf possi bl y

(Buj ol sigpeuf BBk AR MR o Hedbgih mibo funECABHSIELIRY Bb 5 1)
VO 20057330 1R Ho USRRE ARG at H199758h of 1IN 111 ot debs B logi i, U &

adi pocytes is expected to attenuate secretion of the plasm nogen activator
i nhi bi t @rpredi¢tedisinty the tanalileddpeitERTK end GitBesesareregulated imdegeademty (fHal | eux,

C.M | . (199 din. JEndocrj Met.ab. , 84: (4097-4 ,
Cher e 1 BRE6coM RO ERIPUDo Y- B ok PO Na: AT S0 D 91 o242 ™" ©
cardi ovascul gp11y | R imt,qs ISR beﬂﬁoﬁﬂd’slha\?\r}\%iﬁglggr}f ﬁ}%ﬁﬁﬁfcgl%lﬁeeffect.

gl ucocorticold effects would be benefici al al. (1998)

Hy per t efisérefore3 ireat@gent 80lyperylyeamia with theseaiomppuRdanayiepé ta bymigtycemss:
1364-1368) .
2. Possible reduction of obesity and obesity related cardiovascular risk factors

[0012] Obesity is an important factor in syndrome X as well as in the majority (>
80%) of type 2 diabetes, and omental fat appears to be of central importance. Abdominal
obesity is closely associated with glucose intolerance, hyperinsulinemia,
hypertriglyceridemia, and other factors of the so-called syndrome X (e.g. increased blood
pressure, decreased levels of HDL and increased levels of VLDL) (Montague & O’Rahilly,
Diabetes 49: 883-888, 2000). Inhibition of the 11BHSD1 enzyme in pre-adipocytes (stromal
cells) has been shown to decrease the rate of differentiation into adipocytes. This is predicted
to result in diminished expansion (possibly reduction) of the omental fat depot, i.e., reduced
central obesity (Bujalska, I.J., S. Kumar, and P.M. Stewart (1997) Lancet 349: 1210-1213).



[ 0014] Adrenal ectony attenuates the effect of fasting to increase both food
i ntake and hypot hal am ¢ neuropeptide Y expression. This supports the role
of gl ucocwot2espilém2i n  pronoti ng food i ntake and suggesteTisabosoiBishi ti on of
11(3HSD1 in the brain mght increase satiety and therefore reduce food

i ntake (Wods, S.C. et al. (1998) Science, 280: 1378-1383). 3. Possible
beneficial effect on the pancreas (0015] Inhibition of 11(3HSDl in isolated

murine pancreatic (3-cells i ngr oves glucose-stinmulated insulin secretion
(Davani, B. [@13} Inlmmm)ofjlﬁ SBIL In aredire agdipocyteiois emectechtpatumyate 34841-4) .

e S oo Sl SR T B R G Rhfy,© ©°°°
555- 566Kk féE'EB%P(HallédiJ"@Mt 041, @H99UIQEBR1EhSocHREK Mt 810409724 K59t her

beneficial effects for di abet es treatnent, besides the effects on |liver and
fat. 4Fupbewgioptdhdreird ¢learaiorglation tbgtw.ﬂctn ebxgncczm@md anactiviemand perd(qy@s_ce}arSt r ess

and gl ucpcorticoid | uenge..co . de I v

Rooz andiak fatidysieassing A AR abeRe gliarateyy Mo Smpyoe Snlngial yrve

11( 3HSPBales . ROEtSalt{]99$)@lf’der@f1816ﬂl gpcsmrsgscmadexagt BOA), 01999)@ n%hao@nd thus
contributes to neurotoxicity Raj an, V., E. R W Edwards; J.R Seckl, J.

(1996) 3BeldtdsiF68hce 16: 65-70; Seckl, Front . (2000) Neuroendocrl nol .

18: 49-99 bl I di t fi t t i
rats treat ed0 A ARG FEY il %f%f?P%%tﬁét%?nzr%‘?s"%gﬁkfoo%%%2‘2{‘ .
Commmaﬁ@hymaalarﬁesfeqrdﬂesn@m\e@ RBHo® THid \@ip Fa@me%lfawtgmce&orﬁwapﬁprtl coi ds
in the brain, | so be suggested that inhibiting 11(3HSDL in the

brain peqmcvtmgﬂobd uuakeenﬂldcsaggamhattlyhlb(tfbn@rﬁd hRHSB.1 mtheabram(m@ﬁ@mcfdasmr e

i b 6158 810 BEEAEEACCR oot AN SRS TR o 41D e 24t | Vo

cortisone into cortisol and protect against del eterious
gl ucocdrti cFossibledieneBeiakbeffect B theparareamal survival 4 WO 2005/ 116002
PCT/ US2005/ 018081 and ot her aspects of neuronal function, including

cogni tive i [@Eis) ndntibitidamiddPHED] mmblatémmuﬂﬁspﬁwmnetﬁ ¢edls ilnproves si bl e use
of i mmuno-nodul ation using 11(3HSDL i nbibitors (0017] The a%eneral perception
i s t haglugpsecBivapleted snsybin seqrphias@avari, Preiahd2800eBiol. Guemi0PAaY khere is a

dynam r

(bypot BLTARE33RHAT GBI RO BHA RSB AB s pblftentc i, s i,
Endocr ié¢ledse in Mpb @Billaddl, B/dIB 0) 1. Skher (087HHRmh distee ReshEl : 665 1560F dhas, ed
response and hunoral responses is nodul ated ?’g?' ucocorticoids. A high

gl ucoc srbition gf bbﬁHS/lDiysprgdiéwdé@ yigld ethen benefigial effactssfor diabetesigeatmient ed With a
hurmrak) &S 3ﬁn5ﬁ% u§. 5 bition of the enzyne 11 [3HSDl has been
ERidRdng SHiecth e Brerdne e

sugges ng the response towards a cell -based reaction.

4. Possible beneficial effects on cognition and dementia

[0016] Stress and glucocorticoids influence cognitive function (de Quervain, D.J.-
F., B. Roozendaal, and J.L. McGaugh (1998) Nature 394: 787-790). The enzyme 11HSD1
controls the level of glucocorticoid action in the brain and thus contributes to neurotoxicity
(Rajan, V., C.R.W, Edwards, and J.R. Seckl, J. (1996) Neuroscience 16: 65-70; Seckl, J.R.,
Front. (2000) Neuroendocrinol. 18: 49-99). Unpublished results indicate significant memory
improvement in rats treated with a non-specific 113HSD1 inhibitor (J. Seckl, personal
communication). Based the above and on the known effects of glucocorticoids in the brain, it
may also be suggested that inhibiting 1 1BHSD1 in the brain may result in reduced anxiety
(Tronche, F. et al. (1999) Nature Genetics 23: 99-103). Thus, taken together, the hypothesis is
that inhibition of 11HSD1 in the human brain would prevent reactivation of cortisone into

cortisol and protect against deleterious glucocorticoid-mediated effects on neuronal survival
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(0018] In certain disease states, including tuberculosis, |epra and
psoriasis the inmune reaction is nornmaly biased towards a hunoral response
when in fwot2oesiEec@ppr opri ate response woul d be cel |l baseri/uStessasesi

i nhibition of 11(3HSD1, | ocal or systemc, mght be used to push the inmune
systeminto the appropriate response (Mason, D. (1991) | nmunol ogy Today 12:
57-60; Rook et al., supra). [0019] An anal ogous use of 11(3HSD1 inhibition,
in this case tenporal, would be to_ booster the inmune response in

associ and ethengdsperts ehagwrons! funstien in¢lading cegnitiveainpaimmess dearessigg#fse woul d be
obtain ired. 6. Reduction of intraocular pressure [0020] Recent
dat a sﬁ%ﬁ@g%ﬁﬁﬁgﬁéthe | evel s of the glucocorticoid target receptors and the

11(3HSD enzynes deterjj nes the scepti.bil] .09l aucona (Stokes, J. et al.
(2000) - |nvéeﬁs.lbla9m Hg%"h'BPPOMQdS“i%%{) E%%B}iéﬁ§bgﬂg$‘%‘ﬁ°ﬁﬁi bition of 11(3HSD1
was recently presented as a novel approach to lower the intraocular
pressure (WHI0R& [Ehe genasal perceppon ischatpduagoertiseids lseppressdbe mmangsystent.y

meeting Ju -15 999.. San Diego). |lngestion of carbeno ne, a non-
Spect f Pt ihRptsd 7 o v et e R gBe BnERmR BRI Soc ol ar

Pr essu(RpbihaBfé-pifuitapRadmhaly ek eR6Sk, G.A. WhE 99YEBai B €I/, PAdESrinblpPHSDL i s
confined to basal cells of the corneal epithelium and the non-pignented

epi t heMeddh. & T16-189- Tl badance balavesn the asil-rmediated sespprsscnd thumeyal responsesi ar y

| e. and hi . di . I f the iris, ,
TSl e e R e e BB s RN 5
i |1 ar ysBRhlel it MhurASHa] fepdiRel TIRRCRRRLIrM th f IRRISIRMRE, | S found at

the trabecul ar neshwork, the site 5 WD 2005/ 116002 PCT/ US2005/ 018081 of
dr ai nageggesiediss a ht@dHEBbifting theggagwnsuitomardsavellcbased ractioraqueous product i on,

rat her than inage, .byt it js presently unknown if this is, by interfering
with acti va[qoghfloi'n'“ 8%%3@%86@ Scigf 8{51|gt BrECHPsIR et 3Bd PSUBFY BMecept or, or
bot h. ; i i <& QLES ; ial role
i sicel e b Ao s i B¢ P apfiopint

d ucocesporse wbuldibkicettbdsed & emposaliishibidion wé 8] IASDI gasdl or sysgpenic, mvgha be '

i nhibition of bone formation, which inc]udes supE)ressi on of osteobl ast
prol i f Byeditp Bushuthe ImBERING syem dgta theanpeonmrtsyesronse (Mesoan B, (991) and Kim G S.

(1999) hﬂmug&gg%q»'gggb}%%ﬁgg;%)g’{(eg,zlg)s%r'sgge negative effect on bone nodul e

formation cou he iio ecific inhibitor carbenoxol one

suggesting 0019t @alogoad esedf 11HSBSMhibitioh)ia thiswkasefipofd) woulé bt asct
(Bellows, C. G, Caccia, A and Heersche, J.NM (1998) Bone 23: 119-125).
Ot her bepstes thaigypene rgspasise inpgssacigtamspth immprigetian tegnswt thatasell bgsedi gh | evel s

of actiyv I It 1.G0l . osteocl asts, and thus in augnmenting bone
resor pfeisg?fgf %ﬁog’ge ejo%%g.gd’e‘%hea cisets%“z‘SOO) Bone. 27:
6. Reduction of intraocular pressure

[0020] Recent data suggest that the levels of the glucocorticoid target receptors and
the 11BHSD enzymes determines the susceptibility ‘to glaucoma (Stokes, J. et al. (2000)
Invest. Ophthalmol. 41: 1629-1638). Further, inhibition of 11HSD1 was recently presented
as a novel approach to lower the intraocular pressure (Walker E. A. et al, poster P3-698 at the
Endocrine society meeting June 12-15, 1999, San Diego). Ingestion of carbenoxolone, a non-
spéciﬁc inhibitor of 11BHSD1, was shown to reduce the intraocular pressure by 20% in
normal subjects. In the eye, expression of 11pHSD1 is confined to basal cells of the corneal
epithelium and the non-pigmented epithelialium of the comea (the site of aqueous
production), to ciliary muscle and to the sphincter and dilator muscles of the iris. In contrast,
the distant isoenzyme 11BHSD?2 is highly expressed in the non-pigmented ciliary epithelium

and comeal endothelium. None of the enzymes is found at the trabecular meshwork, the site
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375-381). Taken together, these different data suggest that inhibition of 11
[ 3HSD1 may have beneficial effects agai nst osteoporosis by nore than one
mechani smwWM2MP/MP09h paral l el . 8. Reduction of hypert ensPGHUPBOZLI808i | e
acids inhibit 11f3-hydroxysteroid dehydrogenase type 2. This results in a
shift in the overall body balance in favour of cortisol over cortisone, as
shown by studying the ratio of the urinary netabolites (Quattropani, C.,
Vogt, B., Odermatt, A, Dick, B., Frey, B.M, Frey, F.J. (2001) J din

| nvest . oNdnajrk@8(Thus I PBHSDb s shiggebtatead hacéiwdlé;n afuebud pretectiony thtleex ytgher oi d
dehydrogenase in_patients wi.th chol estasis"” Reducing the activity of
11bHSD1 dranagsebytitigprasently unkmewm, i s is By inter Fmil&;wﬁhéﬂ‘i%%t’@a of her everse this
i mbal an I such as hypertension, while
awai t i n%ﬁlé:a?%ﬂ%%ﬁ%ﬂhgea mn%%%?%c%@/feﬁgﬁ‘(pﬁwg&h ary obstruction. [0023] WO
99/ 6588% di s%f sesy c rbon substituted am nothiazole inhibitors of cyclin
dependerit E%Q? "®fpounds may, e.g., be used agai nst cancer,

i nfl ammati on and “arthritis, US 5, 856, 347 di scl oses an anti bacteri al

preparation $9023hc{@peqcorticoidshave an pesential spe iobleel eéaloiegelemmamd\fencamv or
It th
Sl MRS e EHAESy e8P AR BT IROSES AL ATAR e vi
tetr ahydxﬂﬁblhbﬁbpb@{&foﬁn@tlm wmb}rmsmaésesugp&@dl@setbstébblaaﬂpﬂoﬁﬁaaﬁ:on and
t et rahydr ot hi azol 0[5 4 6 WD 2005/ 116002 PCT/ US2005/ 018081 cl pyridi nes. Fr.
Addn. * ( coliagen syghesis (Kagm €. H, £beng, Sthomedeim, GBEN99DAxKndocrirl.d427371-19690704

o B'yz.de-*ﬂ%?%ﬁ@%&‘%i%ff%ao?’?%é’?@wgf&%@%@ﬁd%ﬁ}%&kﬁ? Ry W358 5070104
CAN  68:irt{iBith? carfeind:2fi6ne 42p&din R'*Hﬁortdlﬁ\“@l&@f 11PHSB1 @ tHehBucdeenRoii Scl osur es

di scl oses the conpounds according to the present invention, or their use
for t he effeetdBablows, &.GdiGinesia . and;H@srscl)e T M,lékﬂ%) Bose¢ éB}pblt%lsZSé Othegni ti ve
di sorders, i nmune depressi on,_ .and y nsi on. (002
08/ 365205 URIILEE It eﬁ%ﬁﬁi@@l i omdtﬂ?&]ﬁlfﬁmtmhlﬁﬁf%we SO rRGH %iagqsgkwemps)
and TNF+ n

oSS AL gﬁ@m‘aem’ e-gxﬁggzoﬂréﬁpes%z 3y gfgcﬁ)ﬁ.‘JeHM angy H?({Z%O(%%n%%

di scl ose conpound avin ece dntagoni tTvity., WO

00/ 0285375-@8&3};H@B@Bto?@tﬂ'@@ﬂ[ﬁdédﬁ'ﬁe&@ﬁﬂﬁﬁa%d gustthaﬁlnﬁibsﬁwéﬂi BEISYH hay psvge. None
of these conpounds all within fornula %I) according to the present

i nventi @nneﬁz:ml effesterpgainst pstenporgsis by sorelthab one mechanisms wWorking imparaiglaHSDI .

[ 0025] US 5, 783,697 discl oses thiophene derivatives as inhibitors of PGE2
and LTB4. NReduotion of Bppettaisiomt t he activity on 11(i HSD1. [0026] EP O 558
258, EP 0 569 193, and EP 1 069 114 di scl ose i soxazole

[0022] Bile acids inhibit 11B-hydroxysteroid dehydrogenase type 2. This results in a

shift in the overall body balance in favour of cortisol over cortisone, as shown by studying
the ratio of the urinary mefabblites (Quattropani, C., Vogt, B., Odermatt, A., Dick, B., Frey,
B.M.,, Frey, F.J. (2001) J Clin Invest. Nov;108(9):1299-305. “Reduced activity of 11beta-
hydroxysteroid dehydrogenase in patients with cholestasis”.). Reducing the activity of
11bHSD1 in the liver by a selective inhibitor is predicted to reverse this imbalance, and
acutely counter the symptoms such as hypertension, while awaiting surgical treatment
removing the biliary obstruction.

[0023] WO 99/65884 discloses carbon substituted aminothiazole inhibitors of cyclin
dependent kinases. These compounds may, e.g., be used against cancer, inflammation and
arthritis. US 5,856,347 discloses an antibacterial preparation or bactericide comprising 2-
aminothiazole derivative and/or salt thereof. Further, US 5,403,857 discloses
benzenesulfonamide derivatives having 5-lipoxygenase inhibitory activity. Additionally,

tetrahydrothiazolo[5,4-c]pyridines are disclosed in: Analgesic tetrahydrothiazolo[5,4-



derivatives as endothelin agonists and antagoni sts. Nothing is said about
the activity on 11(3HSD1. 9. Wund healing (0027] Cortisol perforns a broad

range of RS @hiehof unctions and other functions. The npdiig§168€9018681
gl ucocorticoid action is exenplified in patients with prol onged increase in

pl asma gl ucocorticoids, so called "Cushing's syndrone". Patients with
Cushi ng's syndrone have prolonged increase in plasma gl ucocorticoids and
exhi bit inpaired glucose tolerance, type 2 diabetes, central obesity, and

oki n_{ cottaadingy £5 A LERT. Ml edRH a2 ohEts Lo R AT R dalhy '
St anf or dj9ggonaeCAN7:1 00483 £NA976 1b6683eC ABPOT )and UGNE.BITddat M6 HidAofps ds have

been shown to increase risk of infection and delay healing of open wounds

( Anst ead¢lpBidinessNettoiAfp]. (1867)nd? prs, CARENADUEXABBNL 61072/ 19650028 CEX e 1998;

11(6): 277; Pat j ent ' | td.coid 2-5-fol d_j d
Fsi of CRATIE: AN | T ChREUS, B RTR o SR i sred isglohen B8
”Bnagenewm&fundEQ&BHiﬁ%‘fd BB PrabntShRnPibe, driiksiAme fofthe tdfrlent 3f diabetes,
185(3):251-63). 7 WO 2005/ 116002 PCT/ US2005/ 018081 [ 00291 The EUr dpean

pat ent aphpsity,glausamipost&PodSIR 26Bnitivedisarders, immutenbisbrilens, dtipeegsionj ang t he
status of wound healing in a patient, conprising detecting cortisol |evels
in sai dVRSHAPIOFrhe authors suggest that el evated |evels of cortisol in

wound f1uid, {o@b@fi VPO 58/16590 Hﬁblo@és%%ﬂﬁ‘aohﬁd‘seihﬁbitihghﬁﬁﬁk@ﬂretigﬂfﬂrégEﬂH&EZ :

correlates wth large, non-healing wounds (Hutchinson, T.C , Swani ker,

H P., W(MNIRY) aghDNFsy bonvertary értzgme (DACE).tERB0749 86480 radfUSI5 062,49Cur opean
pat ent application No. EP 0 902 288, published 17. 03.,19996&(}9[ 00301 In
hunmans, @iseoseiqomnqupchaving sbendoielin sererios pgtag st ashyits o O /&85t i sone,  and

vice Ver ga.1odd %oﬂlﬁﬁﬁ'ﬁdsealsscjcmg& Wan a(?ifisn%j;%gd g;@@éﬂhﬁ;aéﬁn%gﬁq{)ﬁe é)ﬁPEJ%%omp{)E}%sy

i nterconversion o corticosterone an rocorti costerone

F.J., Esfilievithisfornfulefl) acdokding Rhthe pessentdgyentibn. [Furthetraorey asthingdé saidatsbut
dehydr ogenase. Steroids 1994;59(2):74-9). Two isoenzynes of 11(3-HSD,
11[ 3- HSDheaadvitylgl HEBD.have been characterized, and differ from each

other in funcg] a i istributi.on (ALbiston,. A. L. eker e,
VIR, Smidh a3 0% o SRR disbics RibiRAr SRS Buinbtots AR B of < he
huran 111pgkavemiticdx ksl abaitdhe sAMMYAAIPASEIL yPE 2 enzyme. WDl Cel|
Endocrinol 1994; 105(2): RI1-7). Like OR 11(3- HSDl is expressed in numerous
tissues |ike [(i026) , ERA 158258 ER QU9 1831 ankEP ¢ @69 14 dizohae soxadolng,

pituitary,. brain, eye etc (Mynder, C. Wijte . 11 bet a- hydroxysteroid
Clehydr oguéringtves Ssrepdaineis MOTRS S Tiagphists; Notjiagis spid ol e R OBBKI 7. S
11 bet a- Wﬁ%@yst eroid dehydrogenase. Vitam Horm 1999; 57: 249- 324; St okes,
J., Noble,~J., Brett, L., Phillips, C.,

9. ‘Wound healing

[0027] Cortisol performs a broad range of metabolic functions and other functions.
The multitude of glucocorticoid action is exemplified in patients with prolonged increase in
plasma glucocorticoids, so called “Cushing’s syndrome”. Patients with Cushing’s syndrome
have prolonged increase in plasma glucocorticoids and exhibit impaired glucose tolerance,
type 2 diabetes, central obesity, and osteoporosis. These patients also have impaired wound
healing and brittle skin (Ganong, W.F. Review of Medical Physiology. Eighteenth edition ed.
Stamford, Connecticut: Appleton & Lange; 1997).

[0028] Glucocorticoids have been shown to increase risk of infection and delay
healing of open wounds (Anstead, G.M. Steroids, retinoids, and wound healing. Adv Wound
Care 1998;11(6):277-85). Patients treated with glucocorticoids have 2-5-fold increased risk
of complications when undergoing surgery (Diethelm, A.G. Surgical management of
complications of steroid therapy. Ann Surg 1977;185(3):251-63).
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Seckl, J.R, OBrien, C., et al. D stribution of glucocorticoid and

m neral ocorticoid receptors and llbeta-hydroxysteroid dehydrogenases in
human andWP20056d600ar ti ssues. |Invest QOphthal nol Vis SciPCIER2005/018081
41(7):1629-38). The function of 11[3-HSD1 is to fine-tune | ocal

gl ucocorticoid action. 110-HSD activity has been shown in the skin of humans
and rodents, in human fibroblasts and in rat skin pouch tissue (Hammam ,
MM, Siiteri, P.K Regulation of Il beta-hydroxysteroid dehydrogenase
activity in joozep Ikt Eutdpean bhtest spplienivyNd. iBP 0902084 distlosesaf methoé ésor ti coi d
action. J din Endocrinol Metab, 1991;73(2):326-34); Cooper,. MS., More,

J., Fil éiagnosing thg stefusyof wound healing ia@patignt, camppijsing detectipg qortisol levels in

/ beta-h i i j | X i d
rogul at 15 YRR IR diencC MREAIERERGolel IEVIRGT ol BE O AU AGARERRE & 1
Teel uckaomgih plaSma léviisdneheakhytindivitditals, cddrelatbE with Yarge, idnfhealinBwetihds L. |

Edwards, C. R Potentiation of hé%}rocorti sgne activity in_ skin by )
gl yeyr r Hditrhinsonad; G, Swenikee H.-Ho¥fpund cliagnosty by geantitating) qoghigol inswepind fluids.

Chi | aka (Y . . . 116002

PCT/ USZ%PB%%%“ idipn Nq. B0 é@?_ng,g’ plbiispfe y)ﬂglqg Dbition of tissue

repair by swogggl #eh@fans, B B OHSDHafff78s #eRohVEGSIoH DS tortikbIb Qudisbhe Sue
formati on. I | I Bi ochem 1998; 189(1-2):47-54). [0031] Wund heal i ng

consi st andvicseersalThepardlke] functior ofit]l f-ASDamreddntnis thd inteoddnastsionfol i f er ati on,
secretion of ground sugst ances, coll a%ﬁn pr.oducti o angi ggenesi s, wound

cont r acEPHROssAANG MG Heflehydrocorticosterqne » Bé EF‘J’W&Z@» FrYt BMe phases;
i nfl i t : i h : i A d et
o ouptihoploBl B 1 B Hy R EERRAgR R RS RUAIE IO IRICEE 1

I ncr eas aderidyaies of 1 YO-HMBD, 11LESDI and 208l HEP 23 avectsdeh RBarattefipel) and®giffés. 1t has
been shown in animal nodels that restraint stress slows down cutaneous

wound h&am ¢sgh ather imnetiereandstissee gistribution (Albistasadiles Oheyssakaset Y & Smitini ng

oF ucocoRiruBftroviRe gt So6hE alSfifub SEIRES, B e R pett- bk eroidnager ¢
D A SaatydiRnack tfps 2 cABe Mol GRIITEndB8ithi1004; 16500:R1 18 B g 1BXPr essi on

of interleukin-1 ahd keratinocyte growh actor at the'wound site: an in
si t u hyHiSDdi iz axpressed irunymerduitssues hkeilingr, DiRRe tidteladi¥nal ¢ort&3 gokaisas, |. G,
Padgett, D.A. ., Sheridan, J.F., rucha L Ol ress-induced susceptibility
o bl B, ST edt 54@%3&&‘53@5‘%5& Rt PR er el Ry deenasq TN
2002; 16@/%7146@@993;@:P?ﬁ?@f‘tStE@érﬂsP.m,QQ‘dEﬁ?' @,fgs. £ B&E—tlﬁrdt?é(x fpRgessi ng

i nfl ammat |1 on, crease wound strength,” in wound cortracture and del ay
epi t hel detlyidragenase. YVimntlderdn £99%57:24%30%; Sioke Juddabde, ti, Brettd., Pnflipse@ce wound

heal i ng_by interfering wt roductiop or action of cytokines and growth
fact or sSF‘%i‘ll»eﬂ%-Gﬁ Briegs {.cet a@cﬁlﬁﬁ%@%ﬂ lmgprt{cegﬂwd myngraloqesacyid Feceptors

R s b R DA R e Sl St v

I n vi voOphfhamisl Vi Seiy20004 1¢7): 1'629L38)-The function of 113-HSD1 is to fine-tune local

glucocorticoid action. 11B-HSD activity has been shown in the skin of humans and rodents,
in human fibroblasts and in rat skin pouch tissue (Hammami, M.M., Siiteri, P.X. Regulation
of 11 beta-hydroxysteroid dehydrogenase activity in human skin fibroblasts: enzymatic
modulation of glucocorticoid action. J Clin Endocrinol Metab 1991;73(2):326-34); Cooper,
M.S., Moore, I., Filer, A., Buckley, C.D., Hewison, M., Stewart, P.M. 11beta-hydroxysteroid
dehydrogenase in human fibroblasts: expression and regulation depends on tissue of origin.
ENDO 2003 Abstracts 2003; Teelucksingh, S., Mackie, A.D., Burt, D., McIntyre, M.A.,
Brett, L., Edwards, C.R. Potentiation of hydrocortisone activity in skin by glycyrrhetinic acid.
Lancet 1990;335(8697):1060-3; Slight, S.H., Chilakamarri, V.K., Nasr, S., Dhalla, A K.,



| i ke growmth factor-1 al one and conplexed with insulin-like gromh factor
bi nding protein-3 on corticosteroid suppressed wounds. G owh Regul 1993;
3(1):53- 6, Wo409%1162, Hei no, J., Kahan, V.M, Niini koskipCHUS20630168i81, B.
Epi dermal growth factor (EGF) prevents nethyl predni sol one-induced

i nhibition of wound healing. J Surg Res 1989;47(4):354-9; Pierce, GF.,
Must oe, T.A., Lingelbach, J., Masakowski, V.R, Gamates, P., Deuel, T.F.

Transform ng growm h factor beta. reverses the glucocorticoid-i nduced
wound- hBamiteg fbs phtY - ¢tiel-Iapibttionpd displedepatighy spiTogRlacipngaiolopthages by

pl at el eg—axgé}éﬂgg{@lﬁf@ﬁ%m RS ti¥ue fg)ﬁ'rﬂagi\?mN%I &ﬁﬁiocﬁ@én 93. 1{%9@52%)947-54).

86(7):2 as also been s at glucocorticbid ecredse

col | agen syn{0033{ s Woundtieating comsisseofSerial events iivadudingl iri flantradtioan fbfobian
fibroblasts (G shi, Y., .Fu, Z W, Chnukj, Y., Kato, H., Noguchi, T.

Mol ecul &olieratien, secreten of grapng substapeess¢qllagebpPiodBEon. ARSIQBHEFEOUNdr esponse
to in vi ! -3 r.eat X S | f 9 WO

2005/ 118%@?@@%&%@%’1 %i%gﬁ I?E%f ‘?ea‘ggfnd%%‘gtéﬁ% élﬂr%gesr mﬁg{é@%tﬁr genase, and
tissue iprdliférativy sndoemivdeling stpke(reviease in Aflsteall dbal.j@iped). 2002; 147(5) : 859- 68) .
[ 0033] WO 01/90090 di scl oses, thiazol e conpounds, which conpounds inhibit the
human  11p- HSE032hndn sergiogbpatisatsy fregtment with glugecarticid yinerpasgsdisk 85 wouadet es,

besi t v. . . C : ) . ; q -
Qner 1A Tty DO 1R Sroy SO T s RS i o B BB BBt 9000
WO 01/ 9@R&s3 s1oWe ddwrStiddious WOLEIBhEMIRE 3R ind€abkd/ sU4ctpibilityo KidtepratdRtiok). S.
Pat ent Publication No. 2005/009821; WD 04/103980; WO 04/112784; WO

04/ 11278wingwouuy heabingsThegpetfagts wergrgverggd byoagatmerntgwith (e gugotenme WO

Igg/b rla gzg‘%i??t%g g?)tg\g,\g rﬁ%&ﬁ&{ﬁ;ﬁt ﬁx{f‘%{gﬁﬁog %‘I@?tq'%g @g Fﬁ%%ébgﬁgiq gﬂﬁ?dfnoﬁ l"egc 82 rdi ng

to the pIfs@ial PIMReEAiANstIeSs althratheteRBresibtest interleGhiaLiCaicer fio@ Pl G WthS ,
cognitive disorders, immune disorders, and wound healing has not previously
been di $atasthe yoorsitepn ngilyhyhodizations dil\byrqm@wg%ooz;mﬂ(babzms,

Ok L. disg] i : -
Chi ago SSEREp Ak EadiRR, Doy SRAERR! B Minfteg P.T. Stpess-ipdyced suseppfilityo 175
1735 ( 198&2rial PMMINRYdUPng dkankdIENT AN RO Hraih Beha ¢ MRAHMDN02 06PN 4t 0 t he

present inventjon solves the above problens and enbraces a novel class of
conpoun§8usgepdisoisa prashien thrse effeqiebly suppresping bnflammatinn, de¢reaserwaund strength,

11- ( 3- hydr.,oxyst eroi d dehydr nase.type J. e ne 1- (3- HID) an
et of of sV arid, SutreRtiey et Sy sestietiof DRy < 61 stef PlioaBatied .
such as inflighcdWbund heillihg By titeAbMBEWRE prodRESdr o actibRYE BPBkines4 wis! s,
cognitive disorders, imune disorders, hypertension, and wound heal i ng.
factors like IGF, TGF-f, EGF, KGF and PDGF (Beer, H.D., Fassler, R., Wemer, S.
Glucocorticoid-regulated gene expression during cutaneous wound repair. Vitam Horm
2000;59:217-39; Hamon, G.A., Hunt, T.K., Spencer, E.M. In vivo effects of systemic insulin-
like growth factor-I alone and complexed with insulin-like growth factor binding protein-3 on
corticosteroid suppressed wounds. Growth Regul 1993;3(1):53-6; Laato, M., Heino, J.,
Kahari, V.M., Niinikoski, J., Gerdin, B. Epidermal growth factor (EGF) prevents
methylprednisolone-induced inhibition of wound healing. J Surg Res 1989;47(4):354-9;
Pierce, G.F., Mustoe, T.A,, Lingelbach, J., Masakowski, V.R., Gramates, P., Deuel, T.F.

Transforming growth factor beta reverses the glucocorticoid-induced wound-healing deficit

in rats: possible regulation in macrophages by platelet-derived growth factor. Proc Natl Acad
Sci U S A 1989;86(7):2229-33). It has also been shown that glucocorticoids decrease
collagen synthesis in rat and mouse skin in vivo and in rat and human fibroblasts (Oishi, Y.,
Fu, Z.W., Ohnuki, Y., Kato, H., Noguchi, T. Molecular basis of the alteration in skin collagen
metabolism in response to in vivo dexamethasone treatment: effects on the synthesis of
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[ 0036] One object of the present invention is a conpound of the general
formula (1) OR3 N\ Ra Z R-N\ k2 [0037] wherein [0038] either 10 WD
2005/ 116aR22006/T16062005/ 018081 [ 00391 (a) Z is sul fur, FCTUS20850188%en, R is
sel ected from hydrogen; C3-1o cycloal kyl optionally independently
substituted by one or nore of O _8-al kyl and aryl; C3_, o-

cycl oal kyl -C, -s-al kyl; aryl; aryl-Cl.8-al kyl; heterocyclyl;

het erocycl yl -C, _s-al kyl; wherein any aryl or heterocyclyl residue is

opt i onadollygéntyppbanttii, lcpllagenste and essubinhintworoof metaboiGotejnaaesk Br ] Demuatoh| ogen;

ether with the nitrogen atom bonded thereto a
rmnocyiﬁag%ﬁ@ésgc@gl yl optionally independently substituted by one or nore
of aryl-Cl-§g Gii‘]wW@éL@O@éMEcIo&Q%x%I@&ﬁﬂpmﬂﬁs Wcﬂorﬁﬁ&rﬂ@%xblt the

i ndependently sel ected trom hydrogen; C1.8-al ky

cycl oal huptand lﬁgHSDIIyind mypbouetulFontréaying dmoyde;rs sarchlas G;abstea,l dbghity,
het erocycl yl - g-al kyl; heteroaryl-Cl_3-alkyl; or R3 and R4 form together
with trgéawn@oﬁstmmm%ﬁmtwws@ﬁm@@d 1romue9é;sealer<sypthqmé6éﬁ$%ny aryl

oL ook R T 1 485, RO TPl n ™
-, 0- wxydm@&é%b W 09/0a4600; WOBBRALE0Y; (V.S SPA&Ht iIFulliedidaIN® P80 sn09gie of

C 8a|ky| and aryl ; C3Io-cc|oa|k|- 8-al kyl; aryl, but not an

insUbst MQUOLEOIIBONTO GHBIR784% O 06/1 18781 k70 04/11@7&5,0%&04/11 12783; WO

ont 1 ondy {27 AR 11 SR Bella B0 g SR P bbb 551 ' 2

hal oge t
O B al PR3 i oERuRRRTH, 2009 REPRRE Y ubOGE P HITL RAHBAE™ e not an

unsubstdccordarg tp lssyylesant myentian for d@betes,alblesity, gtwbmnm,a;scdopbm@]s,_&mltw;el
het er oar.yl g- al ky and R4 form together h the carbon atom
bonded wﬂ%rﬁ,dn@uﬁdlsoe%w&ﬂmundﬁ;ﬁ@ﬁa 54 Waml% prydisclosedopt i onal |y

i ndependent | bs r f:

phar maceut i c@P?‘y a%!:tfé&%%og&ssg{&? e(pgssg}B ﬁ?%g nlﬂ%’gé sa‘%{g}&eig t‘?ll%(]é%?e th%om&*r S,
t aut omgy ar@min aahlat@le:ye so&%p@m@ﬁs -Giied, ébEQdCh@nfSdePeﬂ(hﬁTﬁ% I, Y9330 the

prOV|so t 100421 when i s hydrogen and [0043] Z is sul fur and
=R4= rﬂe7[3lﬁﬂ986t)hen R2 is not phenyl;

SUMMARY OF THE INVENTION

[0035]) The compounds according to thé present invention solves the above

problems and embraces a novel class of compounds which has been developed and which
inhibit the human 11-B-hydroxysteroid dehydrogenase type 1 enzyme (11-3-HSD1), and may

therefore be of use in treating disorders related to 1 l-B-HSDl activity, such as, but not
limited to diabetes, obesity, glaucoma, osteoporosis, cognitive disorders, immune disorders,
hypertension, and wound healing.

[0036] One object of the present invention is a compound of the general formula (I)

O

M‘*
N R4
>Lz

—N

\R2
[0037] wherein
[0038] either
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[0044] Z is sul fur and R3=R4=nethyl, then Rz is not 4-iodophenyl; 10045] Z
I's sul fur and R3=R4=phenyl, then R2 is not phenyl; 10046] Z is sulfur,

R3=et hyl a¥0QI2R84HK002 hen R2 is not 3-nethyl phenyl; [ 0047PCE/US2005%1898h and
R3=H, then R4 is not nmethyl. [00481 It is preferred that: [0049] R and R2
are each independently selected from hydrogen, cycl ohexyl, cycloheptyl,
cyclooctyl, 2,2,3,3-tetranethyl cycl opropyl, 1-(4-chlorophenyl)cycl obutyl,
11 WO 2005/ 116002 PCTI US2005/ 018081 bi cycl o[ 2. 2. 1] hept - 2-yI,

tricyclo[3.3. HJ"OQ%T g?--t@@ﬂnﬁnyfkl 15%2@110?@&%15@615&&(1 framrmkogea Cypt hyl phenyl ,

3- et hyl pheny opro hen uor ophenyl, 2-chlorophenyl, 2-
phenyl prQ{cidalkyloph@rmllorbnmndenﬂly(shbsimdb@hz yne or more of Cy.g-alkyl and aryl; Cs_jp-

4-(2,2,6,6-t I hol I

for m CogaeiRa i A, SRRy s ik BERRRF e el YT hatdh iRerdl fulne,

or 4- bengy] &r&%rb@éhyl rés@&ﬁfﬂs oo ?1 peficnfd elbstindePsPerabs Moreed gLalRe from
ydr ogen, , . 1sopropy I SO uty tert-butyl, cyclohexylnethyl,

cyanonet ﬂmd halqsgmn(yd R' &d’&’dfomypgmlm}lwlth the nm;dggn 2tony boruled b@rztyla monocyclic

4- hydro enzyl h 0 1H.i, m dazol

o - 3 BaiseeR opsloaﬁ sty Subricsa i anRAT msre ot By Gropliy)
car bon a ¥ o, lepe | _

cycl ohexyl; #%gl %Ilii(ggl g&% aﬁg{dgﬁlngﬁﬂiz S|'egééoﬁi|>§iygenlll&,drﬁg%ﬁ:n((:e)‘IOBt ﬂré}?ll g l0I'~22 R3,
and R4 |eycnmatw4c1_8 d_llf)ﬁlSQ;]aanfC]a Fikdf ayl; eyl rhedkyteimdterotyd leC pg-alkpint

e steromb ralad o arg . (o kethes TG heeriben BRBardeh e e
3-net hyl @tmn@ néréa%gwylgbﬁ&yé is oﬁfit‘éﬁa‘ﬂ r&&&a&&@gu&gﬂﬁa@mwbg Bﬁ@mwe Wen

Z is sul I's ethy R4 1's as an group is
sel ect edof}iydmnyZorret hyI phenyl, 2- |sopropyl phenyl, 2-fl uorophenyl and

2- chl or opheny]| I.n a pre i.ment of .the preseng invention,
when Z is oxy@@ﬂof h gfls RoyEe 33%13{&% S‘QF%’?‘I &fﬁpdir%geéle g¥Ted from
2- met hyl | . and
2-chl o)r/o%zny }fl 0@&%@%@%%‘%@# ?Sglr)\%ﬁ%g& Bg%h& rox}eenOf?Ct hen %@BW&C&OT

- al kyl geyuilgalkyd- CS;QLﬂbjlleﬂ'yT mnn@angmmhﬁsnmtedﬂﬁﬁﬁ] grB’n;gfaeylp(édg glkppounds are
Exanpl es_ 1-38, 40: 66, %nd 73-79. [.0055] Another object of, the present
i nvent i oRetFreCYEly betsgogycflbﬂr w-hralkyyl: ApereR pryary} orheterarysbylTasideis OPHORANY si ng

o bt B bl et e oL OB Pl A OF g RO ocvenat e
et hoxy caindependembyt selextedafierh diytim gen; W@ .gsalkyINColsreyaloalkyl-Ci g-alkyl; cyano-C, g-
alkyl; aryl, but not an unsubstituted phenyl group; aryl-C,.s-alkyl; heterocyclyl-C, s-alkyl;
heteroaryl-C, g-alkyl; or R® and R* form together with the carbon atom bonded thereto Cs.1o-
cycloalkyl, wherein any aryl residue is optionally independently substituted by one or more
of hydroxy; and
[0041] pharmaceutically acceptable salts, solvates, hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodrug forms thereof;, with the proviso that:
[0042) whenR' is hydrogen and
[0043] Z is sulfur and R*=R*=methyl, then R? is not phenyl;
[0044] Z is sulfur and R*=R*=methyl, then R? is not 4-iodophenyl;
[0045) Z is sulfur and R*=R*=phenyl, then R? is not phenyl;
[0046] Z is sulfur, R*=ethyl and R*=H, then R? is not 3-methylphenyl;
[0047] Z is oxygen and R*>=H, then R* is not methyl.
[0048] It is preferred that:
[0049] R'and R® are each independently selected from hydrogen, cyclohexyl,
cycloheptyl, cyclooctyl, 2,2,3,3-tetramethylcyclopropyl, 1-(4-chlorophenyl)cyclobutyl,
1



[0058] c) reaction of a thiourea with an (x-bronocarboxylic acid to give a

t hi azol one, [0059] d) reaction of a thiourea with an a-bronocarboxylic ester
to give awa@pioaatiodhe, [0060] e) reaction of an ami no aBFHUSYPOFPIAE8N

a- bronocar boxylic acid, [00611 f) reaction of a thiourea with

3- brono- 2- coumarone, 12 WO 2005/ 116002 PCT/ US2005/018081 [0062] g) reaction
of a guanidine with an a-hydroxy ester to give a primary am no- oxazol one,
[00631 h) reaction of a am_no- oxazol one ﬁnd an_a 0, give a

secondanyclaf?.2¢l Thentt2-yy W%{ﬁ%"ﬁ})gé%?(ﬂ*&?@ 3-pbeEse ?")Yll?’E'QQ’PPQFPYE <-a thiourea
and an Iﬁetm’lBHB@gr%oxw}}ll@wg g-lgéﬂrﬁﬁ}‘lﬂf‘e g 20 Ropheni N hak®rBpfenyRRd [ 0065] )

reaction o y[" chloride’and N-° bronosucci ni ni de

t 0 gi vephefylprdpylZosiisrobaydyl,d-etdoebenzy) @6@]2,R\6-tetdanethpljiperadsh ot ment i s
directed to a conpound of ,th

| f X HN [00671
R5 (I 1)morpholmi-drnethyl.er R e I nert%se@gfrwdl M@iéwt?g%aﬂ%@ww rom[
hyd C3. 10 | oal kyl - C | kyl , |,
a?/ylrogengmg%&@ @ﬁg%qeer‘ 8€?CWﬁk8?d ocycl yl -G ig?aﬁﬁyl yand halsogl kgl ; ?(r)%?l]

wherein any @050}, RYyaidR kmleacmfndamneemwsele,ctedrfash ﬂyéroigen mhylperayll y
I ndependent |y substituted one or nore G .s-a .. hal ogen
haI o- ClisgBonylidsod ut)Lmjl-b\@zL ay¢491pexm8¢tb)¢ @y&ne@ﬁthé(ﬂ l@}ﬂpnylcz LOXYREAIYBR1

RIS oG A g g

, 0- cycl ipadlk3thinfdthyd; alpw&lyln@ua}ﬂ;l orRadnkR*, formi Ygether withGhe Sarhdnkatbm bonded
het er OCt erle 0I éy%lop%opayll c%/clobutyl cyclopentyl, cyclohexyl;
[0051] provided that when Z is oxygen, then neither of R? R3, andR*is phenyl.
[0052] In a preferred embodiment of the present invention, when Z is sulfur and
both R® and R* are methyl or both R? and R* are phenyl, then R* as an aryl group is selected
from 2-methylphenyl, 3-methylphenyl, 2-isopropylphenyl, 2-fluorophenyl, and 2-
chlorophenyl. When Z is sulfur, R? is ethyl and R* is hydrogen, then R? as an aryl group is
selected from 2-methylphenyl, 2-isopropylphenyl, 2-fluorophenyl, and 2-chlorophenyl.
- [0053] In apreferred embodiment of the present invention, when Z is oxygen, each
of R?, R?, and R* as an aryl group is selected from 2-methylphenyl, 3-methylphenyl, 2-
isopropylphenyl, 2-ﬂuorophényl, and 2-chlorophenyl. When Z is oxygen and R is hydrogen,
then R* as a C,.g-alkyl group is selected from C;g-alkyl.
[0054] Preferred compounds are Examples 1-38, 40-66, 68, and 73-79.
[0055] Another object of the present invention is a process for the preparation of a
compound above comprising at least one of the following steps:
[0056] a) reaction of an isothiocyanate with ammonia to give a thiourea,
[0057] D) reaction of an amine with ethoxycarbonylisothiocyanate to give a
thiourea,
[0058] c) reaction of a thiourea with an a-bromocarboxylic acid to give a
thiazolone,
[0059] d) reaction of a thiourea with an a-bromocarboxylic ester to give a
thiazolone,
[0060] e) reaction of an amino acid to give an a-bromocarboxylic acid,

[0061] f) reaction of a thiourea with 3-bromo-2-coumarone,
12



hal oal kyl ; [0073] R7 is selected from NR8R9, halo, d-s-al kyl, -(CR8R9),

ORB, -S-C -Cg-al kyl, C3-10-cycloal kyl, heterocyclyl,

C3. 10- cy(N@208160@ - s- al kyl , cyano- Cl. 8-al kyl, aryl, arDET/HS2095/418084D

2005/ 116002 PCT/ US2005/ 018081 al kyl, heterocyclyl-Cl_s-al kyl,

het erocycl yl -C(O -Cl1_3-al kyl, het erocycl yl - S02-Cl1. 8-al kyl, Cl1. 8-hal oal kyl,

R8RON- C1. 8- al kyl, HO Ci. 8-al kyl, -C(0)-C3-Cl-cycloal kyl, -C(O -C1-C8-

hal oal kyl , (CR8R9) - Y- (CR8R9) n heterocyclyl and - (CR8R9) - Y- (CR8R9) ,

C(O-R8 (ww}ﬁéi n £) reacionofa ghariidinguwith, an- bydreyy eqter0p4jvarhprmary amgoaryl

aIkyI qgﬁerocyclyl or cycl oal kyl re5|due Is optionally substituted by one
moPE9ONeC T gl al kyl, -hal o, - -ORl , Cl-Cg-alkyl-SOr-, -S-aryl,

C( O - ( %@ Ta’hg?éRﬁSm of Qﬁ@rrag ﬁm%xﬁid‘lbﬁlxe and #(£Binblo £ %'s&ﬂndary
-C(O-(CR8 C(O-(CRBR9), -NR8-C(O) - C1-Cs-al kyl
-C(O)o(e:mmyammmazolm,(q C3-C1 -cycI oal kyl, -C(O-aryl,

-C(O - (CR8BR9), - het | -Cl- Cl-.C8- al kyl
8((03 ECR8 04 aﬁx/fe;g f%&fémwangs Qe awl)sq%m%g;@%g? mlveef e

het er ?‘?éf lé’rl (fl due is optionally i ndependent |y substituted by one or nore
Cl- e- al Kyl hal ogen, -NRLORLO, C1-C8- hal oal kyl, HO- Cl-C8-al kyl,
R8RON- C, - C@B(IGSKY f)) re@itidifof adaklydxyiRaéld witRhibnyl éiefiddindycl oal kyl or
Cl- C8-al kyl - sulfonyl, -O (CR8R9)"-heterocyclyl, -O (CR8R9),-C(O) -

bromosuccinimide to give an a-bromocarboxylic ester.

[0066] An additional embodiment is directed to a compound of the general formula
{10
O

[0067] R® am

[0068] wherein:

[0069] Xis SorO;

[0070] R’ is selected from hydrogen, C,-Cs alkyl, Cs.jo-cycloalkyl, C;.jo-cycloalkyl-
Cis-alkyl, aryl, aryl-Cl.g-yalkyl, heterocyclyl, heterocyclyl-C,.g-alkyl and haloalkyl,

[0071] wherein any aryl, cycloalkyl, or heterocyclyl résidue is
optionally independently substituted by one or more C;.3-alkyl,
aryl, halogen, halo-C;-Cs-alkyl, HO-C,-Cs-alkyl, R®R°N-C;-Cs-
alkyl, C;-Cg-alkyl-OR'®, -OR"?, (C3-C)g)-cycloalkyl or C;-Cg-
alkyl-sulfonyl;

[0072] RS is selected from C,.g-alkyl, C,.g-alkoxy, Cs.jo-cycloalkyl, heterocyclyl, Cs.
10-cycloalkyl-C; . s-alkyl, CN-C,.g-alkyl, aryl, aryl-C,s-alkyl, heterocyclyl-C,s-alkyl and
haloalkyl;

" [0073] R’is selected from -NR®R®, halo, C, s-alkyl, -(CR®R),-OR®, -S-C;-Cs-alkyl,
Cs.10-cycloalkyl, heterocyclyl, Cs.1o-cycloalkyl-C, s-alkyl, cyano-C,.g-alkyl, aryl, aryl-C, g-
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NR8RI, -O (CR8R9), NR8R9, -Y-(CR8RI9)Nn NR8-C(O-Cl- 14 WO 2005/116002

PCT/ US2005/ 018081 C8-al kyl, -Y-(CR$R9), heterocyclyl, -O (CR8R9)-NRSR9,

Cl- C8- al kyb-28321160m2- 0- (CR8R9), N-C(O - heterocyclyl; [O00PST/UHIeM5401808R8 and RO
are each independently selected from hydrogen, C-Cs alkyl, d-C8 al koxy,
-NR10OR10, -S-(C -C8)al kyl, aryl and heterocyclyl; 100771 any al kyl, al koxy,
het erocyclyl or aryl nmay be substituted vm'th one to three substituents

selected from-halo, unsubstituted d - al k¥ , unsubstituted Cl-C8 al koxy,
unsubs elkylyhetéracyelghC s-hucorh|hct9xs}cyaw&qﬁ%@mstaikyutf@@rmmx1@p Eﬁx)raalkyll Ci 0078]

G5 ol kypmaroaky pR R p AL MESC Sk MR eI L SLIOLEER | 06791 any
al kyl , hﬂ@&lﬁ&pqmiskp)n g@Rw ,ﬁﬁ&exb@yo‘}yl%ﬁI-GGRSRG)MYI(GRSR?)E‘-O(Q? RA(RRerein

substl tuents sel eq% rom - unsubstitutedtCl-C8 al kyl, unsubstituted
Cl- C8 alik@:RyY iuh®ub4d prdlked Cl-C8 thioal koxy and unsubsti tut ed

aryl (G -C4) al kyl 80], or R6 an et hey, t.h _t.he carbon atom
bonded t hereto, &Oo[-@gt dJrllﬁfeélaan%%\’P’f Eﬁy }w nécggﬁr?gf @&‘%&‘X}ﬁs &lfﬁ at ed

C3. 10-cycl oal kyl isUptidnsl siibatitebd Badnkiorore ofinsat urated or unsaturated
C4-C, 4 heterocycl I; [ 00811 wherein the cycloal kyl or the heterocyclyl may

be optionally stbsCi-elkykd by one or nmore of Cl-C3-alkyl, aryl, Cl-CB-

hal oal kyl , aryI g} C8-al kyl, C3-C10-cycl oal kyl, -ORB, =0, :NRS, =N- ORB,

- NR8R9, - SR8, (]) OC(O)R8, -C(O Rs, -(I)2R8, - CONR8R9, -0OC(O) NR8R9,

- NROC( O R8, -NRB%@ NR8R9, - NRBS02NRBR9, - NR8CO2R9, - NHC(NH2)=NH,

- NRBC( NH2) =NH, -NH] NH2) =NR8, -S(O) R8, -S02R8, - SM2NR8R9, -NR8S02R9, -CN
and - NO2; [0082] -@Rd, phar maceutically acceptable salts, solvates, hydrates,
geonetri cal isoge §§ gners, optical isoners, N-oxides and prodrug forns
thereof, with th 6‘?"(?\% ¥hat: [00831 when [0084] X is S, R6=R7 =net hyl,
then R5 is not phgo%Jm-}qr 4-i odophenyl, [0085] X is S, R6=R7=phenyl, then R5
is not phenyl, [0086] r}

-C(O)~(CR®*R®),-carbamate,

~-C(0)-0-C,-Cy-alkyl,

-C(0)-C;-Cg-alkyl,

-C(0)~(CR®R%),-C(O)-NR*R’,

-C(0)-(CR®R®),-NR®-C(0)-C;-Cs-alkyl

- -C(O)-(CR®*R®),-NR®R’,

-C(0)-C;3-Cyp-cycloalkyl,

-C(O)-aryl,

-C(0)-(CR®R?),-heterocyclyl,

-C-Cg alkyl-OR®,

-C(0)-halo-C;-Cg-alkyl or

-C(0)-(CR®R?),-aryl,
[0075] wherein any aryl, alkyl, cycloalkyl, or
heterocyclyl residue is optionally independently substituted
by one or more C,.g-alkyl, aryl, halogen, -NR'OR'O, Ci-Cs-
haloalkyl, HO-C;-Cg-alkyl, R*R°N-C,-Cg-alkyl, C;-Cs-
alkyl-OR'?, -OR'?, (C3-Cyq)-cycloalkyl or C;-Cg-alkyl-
sulfonyl, —“O-(CR®R®),-heterocyclyl, -O-(CR*R?),-C(0)-
NR®R®, -O-(CR®R*),-NR®R’, -Y-(CR®R?),-NR®-C(0)-C;-
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15 WO 2005/116002 PCT/ US2005/018081 [00871 X is S, R6 and R7 conbine to
forma cyclopropyl ring, then R5 is not n-butyl, cyclohexyl, benzyl, phenyl
or napht hWo0 200808892 | n anot her enbodi ment is a conpound BETUR0GBIHESL,|
formula (111): OR6 NR HN10089] \R5 (I111) [00901 wherein: [0091] R5
I's selected from hydrogen, Cl-C8 al kyl, C3.10-cycl oal kyl, C3.10-cycl oal kyl -
Ct.8-alkyl, aryl, aryl-Cl.8-al kyl, heterocyclyl, heterocycl yl - Ct -B-al kyl and

hal oal kyl ; [00921 wher ei n any ad‘ cycl oal k%, erocyclyl residue is
optional |y i ndependent Cy-atkiyhs¥H(CR B thptesaraciyt, QDGQRB B= T&Ri& aryl ,

?:?l c&gegl kC?l o C'l < aI yC(‘ég(oeig)ozt?%cla(g%*}ﬁw&p%&fﬁgfﬁwysul fonyl; [00931

R6 is select R)@7§}0Wh€}%1r3R&M9 ar@feaéir ﬁh%ent%lecféﬂq}&ﬁm&&ﬂogeﬂﬂG{I,E(L‘zpcyC| yl,
C3. 1-cycl oal kyI 8-al k aryl, aryl-C _8-al kyl,

|
heterocgdkylyQCIs,aEEan,k-WR % Sh(&l;t@)?&}'l amizll}etmcy@ylsel ected from - NR8R9,

hal Cl. 3-al kyl, Q- ] k
hgt gr ocycl y? L QOO%ES ﬁﬁék% %%%YC{Y%BWH“%%&|S§W“‘%& 4 “ar yl-Ct. g-
al kyl, heter Ocycl With he % ﬁ:!réfeydubstnﬁ&xﬁg Q3téd/ fror(-BAlo Ginsdbatltheed

heterocycl yl - SC2-O g-al kyl . C_  5-hal oal kyl, RSRON-C-s-al kyl ,
HO Ct . 8-al kyl , ccepséikyt;msmsunm (Engalka(}O)m@bSBmtdda@neGk kyl, -(CR3R9),

o TR) et By Bl TR G, S0 B neren e
Lol O, P R AR G S RS TR AL
Cs alkyl, C,-Cg alkoxy, -S-(C;-Cs)alkyl, heterocyclyl and aryl;
[0079] any alkyl, heterocyclyl or aryl may be substituted with
one to three substituents selected from -halo, unsubstituted C;-Cg
alkyl, unsubstituted C;-Cg alkoxy, unsubstituted C;-Cg thioalkoxy
and unsubstituted aryl(C;-Cs)alkyl;

[0080] or R and R’ form, together with the carbon atom bonded thereto, a
saturated, partially unsaturated or unsaturated Cj.jp-cycloalkyl or a saturated, partially
unsaturated or unsaturated C,-Cy4 heterocyclyl; ‘

[0081] wherein the cycloalkyl or the heterocyclyl may be
optionally substituted by one or more of C,-Cs-alkyl, aryl, C;-Cs-
haloalkyl, aryl-C,-Cg-alkyl, Cs;-C,¢-cycloalkyl, —ORB, =0, =NR8,
=N-OR®, -NR®R’, -SR?, -halo, -OC(O)R?, -C(O)R?, -CO,R?, -
CONR®R’, -OC(O)NR®R’, -NR’C(O)R®, -NREC(O)NRER?, -
NR®SO;NR®R’, -NR®CO;R’, -NHC(NH,)=NH, -NR*C(NH,)=NH,
-NHC(NH,)=NR?, -S(O)R?, -SO;R®, -SO,NR’R’, -NR*SO,R’, -CN
and -NOy;

[0082] and pharmaceutically acceptable salts, solvates, hydrates, geometrical
isomers, tautomers, optical isomers, N-oxides and prodrug forms thereof, with the proviso
that:

[0083] when

[0084] X is S, R®=R"=methyl, then R is not pheny! or 4-iodophenyl,

[0085] X is S, R®=R’=phenyl, then R’ is not phenyl,

[0086] and
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C -C8-al kyl -S02-, -S02-aryl, -C(O-(CR8R9),-carbamate, -C(O-OC
1-CB-alkyl, -C(O-C -C8-alkyl, -C(O-(CR8R9), C(O) -NRBR9,

-C(O - (CReBMER2C( O - A - CB-al kyl - C(O) - (CR8R9), - NRSRET/US2645/018088- C |
o-cyclo alkyl, -C(O-aryl, -C(O-(CR8R9), heterocyclyl, -Cl1-C8 alkyl-0OR8,
-C(O-halo-d-C8-alkyl or -C(O-(CR8R9)1 aryl, [0096] wherein any aryl,

al kyl, cycloalkyl, or heterocyclyl residue is optionally independently
substi t ut ed by one or m)re C -B-alkyl, aryl, halogen, -NRLOR 0, C,-C8-
hal oal kyl , 0087 - BHs&|, hndRéE&hbﬁbm:B)mid(gyclopﬁbpﬂBmgadhble miﬁﬁnbmfﬁ'o

CS C o0)-c¢c 0 - sul fonyl, -O (CR8R9 het er ocycl yl
( i Ré h?a%km%swgorn@ R9) EJNRng -Y-(EJRSR9)21 NRB-C(O)yCI}/

e %' 1o AT e LRNELY Lo SR e AP g By 02

i ndependently sel ected@from hydrogen, C -CB alkyl, Cl-CB al koxy, -NR1OR O,
-S-(C -C8)al kyl, aryl [and heterocyclyl; [0098] any al kyl, al koxy,

het er ocycl yl or aryl y be BUbstituted wth one to three substituents
selected from-halo betityted C-CB alkyl, unsubstituted C, - CBal koxy,
unsubstituted Cl- oRy and unsubstituted aryl (C -C4)al kyl; [0099]
wherein R10 is independently selected from hydrogen, Cl1-CB al kyl, aryl -

C8 al kyl, C3-C8 alk —SS-(C, -CB)al kyl, heterocyclyl and aryl; 17 WO

2005/ 116002 PCT/ US2(05/018081 [01001 any al kyl, heterocyclyl or aryl maybe
substituted with to three substituents selected from -hal o,
unsubstituted Cl -

[0089] R® (1D
[0090] wherein:
[0091} R’ is selected from hydrogen, C,-Cs alkyl, Cj.jo-cycloalkyl, Cs.jo-cycloalkyl-

Ci.g-alkyl, aryl, aryl-C;.g-alkyl, heterocyclyl, heterocyclyl-C,.s-alkyl and haloalkyl;
[0092] wherein any aryl, cycloalkyl, or heterocyclyl residue is
optionally independently substituted by one or more C;g-alkyl,
aryl, halogen, halo-C,-Cs-alkyl, HO-CI-Cg;alkyl, RSRQN'-C)-Cs-
alkyl, C;-Cg-alkyl-OR', -OR'®, (C3-C1)-cycloalkyl or C;-Cs-
alkyl-sulfonyl;

[0093] RS is selected from Cy.g-alkyl, Cy.g-alkoxy, Cs.jo-cycloalkyl, heterocyclyl, Cs.
yo-cycloalkyl-Cy g-alkyl, CN-C,.g-alkyl, aryl, aryl-C,.s-alkyl, heterocyclyl-C,.s-alkyl and
haloalkyl, ‘

[0094] R’ is selected from -NR®R’, halo, C,.g-alkyl, -(CR*R?),-ORS, -S-C;~Cg-alkyl,
Csi.1o-cycloalkyl, heterocyclyl, Cj.jp-cycloalkyl-C, g-alkyl, cyano-C,g-alkyl, aryl, aryl-C,.g-
alkyl, heterocyclyl-C,.g-alkyl, heterocyclyl-C(O)-C,.s-alkyl, heterocyclyl-SO,-C;¢-alkyl, C;.
g-haloalkyl, R*R®N-C, g-alkyl, HO~C,.g-alkyl, -C(O)-C3-Cio-cycloalkyl, -C(0)-C;-Cs-
haloalkyl, -(CR®R®),-Y-(CR®R®),-heterocyclyl and -(CR*R?),-Y-(CR®R?),-C(O)-R® (wherein
nis 0-5, Y is NR'®, O or S);

[0095) wherein any aryl, alkyl, heterocyclyl or cycloalky! residue
is optionally substituted by one or more of

-Cy-Cg-alkyl,

-halo,

-OH,
16



al kyl, unsubstituted C,-C8 al koxy, unsubstituted C, -Cs thioal koxy and
unsubstituted aryl (C -C4)al kyl; [0101] or R6 and R7 form together with the
car bon atwonbisndew2t hereto, a saturated, partially unsaCareszed/ 008081
unsaturated C3_10-cycl oal kyl or a saturated, partially unsaturated or
unsat urated C4-Cl4 heterocyclyl; [0102] wherein the cycloal kyl or the

het erocycl yl maybe optionally substituted by one or nore of C, -Cs-alkyl,
aryl, C, -C8- haloalkyl, aryl-C -CB-al kyl, C3-C, o-cycloal kyl, -ORB, =0, =NRS8,
=N- OR8, -NR8R9, -BR’, -halo, -OC(OR8, -C(ORS, -C02R8, - CONRSR9,

- OC( O) NR8R9, -N@g@e@ﬁl‘gﬁsd}%C(O)NRBRg, - NR8S02NR8R9, -NR CO2R9,

- NHC( NH2) =NH, " - NHC( NH2) =NR8, -S(O) R8, -S02R8, -SO2NR8R9,
-NR8SQ2R9, -CN ;;g@lzm%,lpz [ 0103] and pharnaceutically acceptable salts,

sol vat es, hydrates, georretrl cal isoners, tautoners, optical isoners,

N- oxi des and prodﬂ(Og-(C RB.-tirbamate, with the proviso that: [0104] when

[ 0105] R6=R7=net RS, i.s not phenyl or 4-iodophenyl, [01061 '
R6=R =phenyl gi(bazés'?grbi‘o{ik henyl [0107] and [01081 R6 and R7 conbine to
forma cycl opr op;dég)lc]gc siken RS is not n-butyl, cyclohexyl, benzyl, phenyl

or naphthyl. 1010 I'n anot hér enbodinent is a corrpound of the general
formula (1V): 1@(@)}(@&63?);1]@09}@&/ 1JS2005/ 018081 OR6 N7 OHN [0110]

\R5 (1V) [0111] ol 2 5 i cted from hydrogen, Cl1-C8 al kyl,
C3. 10- cycl oal kyI &@(@B%QES@@@C 8‘§1?(¥]Iekyl aryl, aryl-d.8-al kyl,

het er ocycl yl , RBNY al kyl and hal oal kyl; [0113] wherein any
aryl, cycl oaI kyl tab??ﬁet% og}%ﬁ residue is

-C(0)-C5-Cyp-cycloalkyl,

-C(O)-aryl,

-C(O)-(CR®R®),-heterocyclyl,

-C,-Cs alkyl-OR®,

-C(O)-halo-C,-Cg-alkyl or

-C(0)-(CR'R’)-aryl,
[0096] wherein any aryl, alkyl, cycloalkyl, or
heterocyclyl residue is optionally independently sﬁbstituted
by one or more Cy.g-alkyl, aryl, halogen, -NR'°R'°, C,-Cs-
haloalkyl, HO-C;-Cg-alkyl, RBR°N-C,-Cg-alkyl, C;-Cs-
alkyl-OR'®, -OR"?, (C;-Cyo)-cycloalkyl or C;-Cg-alkyl-
sulfonyl, ~O-(CR®*R’),-heterocyclyl, -O-(CR*R®),-C(0)-
NR®R’, -O-(CR’R?),-NR®R’, - Y-(CR*R?),-NR?-C(0)-C;-
Cs-alkyl, -Y-(CR®R?),-heterocyclyl, -O-(CR®R%),-NR®R®,
C,-Cs-alkyl-SO,, or ~O-(CR®R®),-N-C(O)-heterocyclyl;

[0097] wherein R® and R’ are each independently selected from hydrogen, C;-Cs
alkyl, C;-Cs alkoxy, -NR'®R?, -S-(C;-Cg)alkyl, aryl and heterocyclyl;

[0098] any alkyl, alkoxy, heterocyclyl or aryl may be substituted

with one to three substituents selected from -halo, unsubstituted

C:-Cg alkyl, unsubstituted C;-Cg alkoxy, unsubstituted C;-Cg

thioalkoxy and unsubstituted aryl(C;-C;)alkyl;

[0099] wherein R'? is independently selected from hydrogen, C;-Cs alkyl, aryl-C;-
Cs alkyl, C;-Cs alkoxy, -S-(C;-Cs)alkyl, heterocyclyl and aryl;
17



optionally independently substituted by one or nore Cl_3-al kyl, aryl,
hal ogen, hal o-d -Cs-al kyl, HO G -CB-al kyl, RBRON- Cl- C8- al kyl,

Cl- C8- al kyWo fiR3/M160020R" ), (C3-Cl0)-cycl oal kyl or Cl-Cs- aPKT/USHAS/NI3084 ;
[0114] R6 is selected fromd -8-al kyl, C _8-al koxy, C3_i0-cycl oal kyl,
het erocyclyl, C3_ 10-cycloal kyl-C _8-al kyl, CN-C _8-al kyl, aryl,
aryl - Cl. 8- al kyl , heterocyclyl CI 8 aI Kyl and haI oaI kyI [0115] R7 is
sel ected from NR8R9, ha |5 Cl C8- al kyl ,
C3_10- cycl oal kyl [%@Q]erWk)ﬂ"hetwcmyléy@ndém%s}w@l?st@%ﬁdw

cyano- Cd _8-al kyl , hero -al kyl,

het erocycl yl - C(O) r%ltx a?E‘YqStﬁrj?ﬁttsesrgggtééﬁyPFé%% &X&ngaﬁu Ié‘)l _ 8-hal oal kyl,
RBRON- Gi _8- al kyl , alkid; Qisﬁbﬁithtea C1=Cyaox§3urfsubstitited @l@%thal-k@ﬁp) G - C8-

hal oal kyl, - (CR8BR9), Y-(CR8 het er ocycl yl and - (CR8R9) n- Y- ( CR8R9),

C(O - R8 (wher ei n quwlglted(af}’g%ﬂﬁﬁ ¥k or S); [0116] wherein any aryl,

or Tor e of 103 Ry Rfin e BN e oo BB BERRD 4 1 S\ "
2005/ 11@99&@%@@@9@&@@% uns&fited @J. lo-cy@@@(}'(@m%rateﬁ AvadIBL €,

O -0 C 1-Cg-al kyl Cs- al kyl O - (CR8R) % C( O - NRSR9, -C
?(@)(CRBRQM%NF@ X @t)lrmcd(cz-égarmtwycycbﬁqq (C(CR)ZRg) NR)5R9 -C(O) C3-C 1

e R o e TR they v O 0 el
optionally substituted by one or more of C-Cs-alkyl, aryl, C;-Cs-
haloalkyl, aryl-C,-Cs-alkyl, C;-Cjq-cycloalkyl, —-OR8, =0, =NR},
=N-OR?, -NR®R’, -SR?®, -halo, -OC(O)R?, -C(O)R?, -CO,RS, -

CONR®R’, -OC(O)NR®*R’, -NR’C(O)R®, -NR3C(O)NR®R’, -
NRESO,NR®R’, -NRCO,R®, -NHC(NH,)=NH, -NR}C(NH,)=NH,
-NHC(NH,)=NR?, -S(O)R8, -SO,R?, -SO,NR®R’, -NR3SO,R’, -CN
and -NO,; |
[0103] and pharmaceutically acceptable salts, solvates, hydrates, geometrical
isomers, tautomers, optical isomers, N-oxides and prodrug forms thereof, with the proviso
that:
[0104] when
[0105] R6=R7=methy1, then R’ is not phenyl or 4-iodophenyl,
[0106] R®=R’=phenyl, then R® is not phenyl,
[0107] and
[0108] R®and R’ combine to form a cyclopropyl ring, then R’ is not n-butyl,
cyclohexyl, benzyl, phenyl or naphthyl.

[0109] In another embodiment is a compound of the general formula (IV):

18



[0117] wherein any aryl, alkyl, cycloal kyl, or heterocyclyl residue is
optionally independently substituted by one or nore Cl-8-al kyl, aryl,

hal ogen, wOR)§R16002C | -Cs- hal oal kyl, HO Cl -Cg-al kyl , RRaAN26950098hsal kyl ,
Cl - C8- al kyl -OR10, -OR10, (C3-do0)-cycloal kyl or C-C8-al kyl - sulfonyl,

-0 (CR8RI) "-heterocyclyl, -O(CR8R9)"-C(O - NRBR9, -0 (CR8R9), NRSR9,
-Y-(CRIITR)"-NR8-C(O) -Cl- C8-al kyl, -Y-(CR8R9), heterocyclyl, -0 (CRBR9),
NR8R9, Cl-Cg-al kyl-S02, or-O (CR8R9), N-C(O-heterocyclyl; [0118] wherein
R8 and R9 are each indepé@dently selected from hydrogen, C-C8 alkyl, Cl-Cg
al koxy, -NR1OR10, -S-(d-|8)al kyl, aryl and heterocyclyl; [0119] any al kyl,
al koxy, heterocyclyl or e substituted wth one to three
substituents sel ected yunsubstituted Cl-C8 alkyl, unsubstituted
Cl - C8 al koxy, unsubsti t hi oal koxy and unsubstituted

aryl (Cl-C4)al kyl; [012QY whegrein R10 is independently selected from

hydr ogen, Cl-C8 al kyl, ©OCl- Cg alkyl, C,-Cs al koxy, -S-(Cl1-C8)alkyl,

het erocyclyl and aryl; /[0121] any al kyl, heterocyclyl or aryl naybe
substituted with ongqyjo three substituents selected from -hal o,
unsubstituted C-C8 20, WO 2005/116002 PCT/ US2005/018081 al kyl
unsubstituted C -C8 alk , unsubstjtuted C, -C8 thioal koxy and unsubstituted
aryl (C, - CA)EMK?I [0122] or R6 andRD form together with the carbon atom
bonded thergﬁzl aywnsirated, partially unsaturated or unsaturated
C3_10-cycl o JI of a saturated, partially unsaturated or unsaturated

C4- Cl4 het eppagdp! R is s[e[bl:ﬁka]fromayabgeﬂ IR (ngzllkyl,ad:}(ﬁblcyﬁroalldyﬁ (I}Q&-eycﬂ@am}flyl maybe
optionally substituted 1éyone or of kyl, aryl,

hal oal ky4-alkak 1yl @ryle@r-ee lheterps@lal, w@rmplwypg s-athxisam&haloaims —N- OR8,

-NR8R9, -SRB, -h OC( O) NR8R9,
“NROC(O R8, - NRB@&NR%‘@&W%%%@W@%%M%W% =NH,
- NRBC( NH2) =NH, op¥daalritidepéient] PhiBsiited 63&H0r mcS@ZJ}ﬂ?-aﬂ?&l -NR8SQ2R9, -CN
and -NO2; [0124] and pharnaceuti cal I){ accept abl e sgl sol vates, hydrates,
geonetri cal aryl, halogen, halo-C- Cg-alky HO- C;-Cg-alkyl R°N- C1~C8-

alkyl, C;-Cg-alkyl-OR'®, -OR", (C;-C)p)-cycloalkyl or C;-Cg-

alkyl-sulfonyl;

[0114] R®is selected from C, s-alkyl, C; g-alkoxy, Cs.jo-cycloalkyl, heterocyclyl, Cs.
jo-cycloalkyl-C, g-alkyl, CN-C,_s-alkyl, aryl, aryl-C,.3-alkyl, heterocyclyl-C,.g-alkyl and
haloalkyl;

[0115] R’ is selected from -NR®R’, halo, C,s-alkyl, -(CR*R’),-OR®, -8-C;-Cs-alkyl,
Cs.ip-cycloalkyl, heterocyclyl, Cs.1p-cycloalkyl-C,.g-alkyl, cyano-C,.g-alkyl, aryl, aryl-C,; s-
alkyl, heterocyclyl-C,.s-alkyl, heterocyclyl-C(O)-C;.g-alkyl, heterocyclyl-SO,-C, g-alkyl, C;.
s-haloalkyl, R®R®N-C, s-alkyl, HO-C, g-alkyl, -C(0)-C3-C;o-cycloalkyl, -C(O)-C;-Cs-
haloalkyl, -(CR®*R®),-Y-(CR®R®),-heterocyclyl and -(CR®R®),-Y-(CR®R?),-C(0)-R? (wherein
nis 0-5, Y is NR', O or S);

[0116] wherein any aryl, alkyl, heterocyclyl or cycloalkyl residue
is optionally substituted by one or more of

-C;-Cs-alkyl,

-halo,

-OH,

_ORY,

C;-Cs-alkyl-SO,-,

19



i soners, tautoners, optical isonmers, N-oxides and prodrug forns thereof.
[0125] One enbodi nent relates to conmpounds of Forrmula (1), (Il), (Ill) or
(1V) whewsi 905/[8026] R5 is selected fromcycl ohexyl, cyREGHEAHPI/P18081
cyclooctyl, 2,2,3,3- tetranethylcyclopropyl, 1-(4-chlorophenyl)cyclobutyl,
bicyclo[2.2.1 Jhept-2-y], tricyclo[3.3.1.0--3,7-]non-3-yl,

cycl ohexyl net hyl , phenyl, 2-nethyl phenyl, 3-nethyl phenyl, 2-isopropyl phenyl,
2-fl uorophenyl , 2- chlorophenyl 2- phenylpropyl 2- chl orobenzyl, 4-

chl or obenzyl , 4- 83022571 5- tetranethyl)plperldyl 2- nor phol i nyl -4-yl ethyl and

tetrahydropyran ﬁ@'@?m\/' MJOIZH R6 and R7 are each independently

sel ected from net I soprc’)pyl i sobutyl, tert-butyl,

cycl ohexyl net hyl ,c@%?e@c@qe@pylkyl phenyl , 2- hydroxyphenyl benzyl 2-
hydr oxybenzyl , benzyl, 3, 4- d| hydr oxybenzyl , 1H | m dazol -4-yl met hyl ,

i ndol - 3- yl net hyI-C yEe@lyiet hyl ; . [0128] or R6 and R7 formtogether with
the carbon atom b e propyl , cyclobutyl, cyclopentyl,

cycl ohexyl . [0129{]9&% @;%gj’ e(?@a I rrent rel ates to conpounds of Formula (1),
(1), (111) or (L@'go quéké)mﬁa@@ BCpegamyland R7 is isopropyl. 21 WO

2005/ 116002 PCT/ US2005/ (%133081 1{0130] Anot her enbodi nent relates to

conpounds of For AA(Q-(AR’R R (I 11) or (1V) wherein: R5 is selected from

optionally substi , optionally substituted C3-C10
cycl oal kyl and o {:@n ?ﬁy" 33%0 ’ut ed aryl. [0131] Anot her enbodi nent

relates to conmpoup@y)-a¥l, Forrrula (ry, (rr), (rrr)y or (1V) wherein: RS is
C3-Cs al kyl. [0132 Anot JNer enbodi ment relates to conpounds of Formula (1),
(1), (11l) or (F W&Be)nﬁe@@)icb’l,optl onal |y substituted

phenyl - (CRlOaRl erein R10" is independently selected fromH,
met hyl , fluoro or R?zﬁlkgﬁgﬁ%ﬂOa may conbi ne together to form a

C3- C6- cycl oal kyl _@(@yghahg.@],:t%].al grher enbodi nent rel ates to conpounds of
Formula (1), (I1), (III) (1 wherein: R5 is (optionally substituted
phenyl ) - ( C( CH3) 2)C(Q)o(&3RBn)a+aryl,subst| tuted phenyl)- (CHCH3) or benzyl.

o (1) anereint R HETIL. SERES ehD AR ReR ORI her enbodt meht rel al es
to conmpounds of For W'hétefdc)ycly( i'ds)d,ue td ddtﬂon@l’ly nd¥pendwhey Qibstituldd i s sel ected
from cycl ohexyl, nor b%r nyl “and acartg]k f/ar I halogen, -NR'"R'™® C,-Cy-
y one or more C;.s-alkyl, aryl, g 1-Csg
haloalkyl, HO-C;-Cs-alkyl, R*’R*N-C;-Cg-alkyl, C;-Cs-
alkyl-OR'?, -OR", (C3-Cyq)-cycloalkyl or C,-Cg-alkyl-
sulfonyl, ~O-(CR®*R®),-heterocyclyl, -O-(CR®R®),-C(O)-
NR®R’, -0-(CR*R’),-NR*R’, -Y-(CR®*R?),-NR?-C(0)-C;-
Cs-alkyl, -Y-(CR®R®),-heterocyclyl, -O-(CR®R®),-NR®*R’,
C-Cs-alkyl-SO3, or ~O-(CR®R®),-N-C(O)-heterocyclyl;
[0118] wherein R® and R’ are eaﬁh independently selected from hydrogen, C;-Cs
alkyl, C,-Cg alkoxy, NR'°R'C, -S-(C;-Cg)alkyl, aryl and heterocyclyl,
[0119] any alkyl, alkoxy, heterocyclyl or aryl may be substituted
with one to three substituents selected from -halo, unsubstituted
C;-Cs alkyl, unsubstituted C,-Cg alkoxy, unsubstituted C;-Cs
thioalkoxy and unsubstituted aryl(C,-Cs)alkyl,
[0120] wherein R' is independently selected from hydrogen, C-Cg alkyl, aryl-C;-
Cs alkyl, C;-Cg alkoxy, -S-(C,-Cg)alkyl, heterocyclyl and aryl,
[0121] any alkyl, heterocyclyl or aryl may be substituted with
one to three substituents selected from -halo, unsubstituted C;-Cg
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[ 0136] Anot her enbodi nent relates to conpounds of Forrmula (1), (Il), (IIl)
or (I1V) wherein: R5 is norbornyl. [0137] Another enbodi nent relates to
conpoundswofedsprigaska (1), (I1), (I11) or (1V) wherein: pgiso@idfsos: [ 0138]
Anot her enbodi ment relates to conpounds of Formula (1), (I1), (I11) or (1V)
wherein: RS is selected fromoptionally substituted phenyl. [0139] Anot her
enbodi nent relates to conmpounds of Formula (1), (Il), (Ill) or (IV)
wherein: R6 is selected fromCl -Cs al kyl, C3-Cl0 cycl oal kyl, saturated or
partial |y unsat akkat, ennsubséwaGyOeylﬂcpxy:emmb@ﬁmd Gnts tigdlkoxy] 0140] Anot her

nbodi t | at t I 1y, (1), (1l I
\i/ne?e: nrrenRGr ?saa&a %Q(F:%}P q@b@ﬂﬁ‘ﬁ“r ﬁe( al) kyl( i )s s<(al ec% egrf § o\n/1) met hyl ,
ethyl, n-pig rzlg!)r 3 ahii‘RJ %ﬁpx&getﬂ&%&éalmmwﬁamﬁﬁmmbmetaehat es to

corrpounds (1), (1), (rir) or wherein: R6 is C3-ClO
cycl oaith;aked partidl?y udsatitrhated oenhnndlratedhCmﬁ‘t)@fcaﬂ(yﬂ or g satprated) pamiallFor nul a (1),

(rry, (ren) i el ected from cycl ohexyl, norbornyl and
adanaHP%mra@gOV\éﬂ%ﬁS%\gigt%z @ZEOS/018081 [ 01431 Anot her enbodi ment
relates to conp Q {daliev 61 thk hefekdchvd kbY) Wwherein: R6 is
saturated or pa?(tﬁl a?l yhﬁsg%gr tcegi g{l olt GP?reergélrlggﬁﬁgtberocycl yl. [01441
Anot her enbodi nephonadelly@hsﬁtﬁtadbgarmpounxﬂsr&ﬁf(ﬁe@ﬁmlﬂcal e, C.(C{;), (rer)y or (1V)

wherein: R6 is selected fr tetr of ur. and

t et r ahydr opyr an;‘fﬂoa%gm &%Q‘%ﬁ%wmgﬂm}d Qﬁe'sdclt)’ mpounds of Formul a
(ry, (11), (1) dl RN eRei 85 @Q@&'ed het eroaryl ring.
[ 01461 Anot her e%g}j{l m&@rﬁlﬁe%{g{?e@a&og@:@@&ng@gf@ Forimula (1), (11), (II1)

or (TV) wherei CONBR’s- @@(@)M@B. F-NRTCEOIRNR G@)NR*BHA pyrrol yl . [0147]

aherein: R6 1's SBEOONE: ﬁ&é@ﬁ%ﬁﬁﬁﬁﬁﬁﬂeﬁwmmrﬁés to conpaunds

of Forrmula (1), _l 8 | esy fromoptionally
substituted phenlq‘I Moﬁbﬁgc{)y su stv t@%beh?}}%% 01 Anot her
enbodi nent rel ated-NQ,;,conpounds of Formula (1), (I1), (IIl) or (1V) wherein:

R7 is selected fromNRBR9, Cl1-C8 alk het er ocycl yl and
het er ocycl y4124] - @pd PB?WFeut[CGEBGTCCRng%éFS Salystesridrates B8MBLTICY conpounds of

For mu Ils%n{eh), ’tau%xﬁérs, c(p%%&l) 1s<9xﬁex{s,| Noxid¥dGhé bﬂ)drd%7 folrsis NRr&F°-

[0125] One embodiment relates to compounds of Formula (I), (II), (III) or (IV)

wherein:
| [0126] " R is selected from cyclohexyl, cycloheptyl, cyclooctyl, 2,2,3,3-

tetramethylcyclopropyl, 1-(4-chlorophenyl)cyclobutyl, bicyclo[2.2.1]hept-2-yl,
tricyclo[3.3.1.0~3,7~]non-3-yl, cyclohexylmethyl, phenyl, 2-methylphenyl, 3-methylphenyl,
2—isopropylphenyl, 2-fluorophenyl, 2-chlorophenyl, 2-phenylpropyl, 2-chlorobenzyl, 4~
chlorobenzyl, 4-(2,2,6,6-tetramethyl)piperidyl, 2-morpholinyl-4-ylethyl and tetrahydropyran-
4-yl-methyl; and

{0127] R®and R are each independently selected from methyl, ethyl, isopropyl,
isobutyl, tert-butyl, cyclohexylmethyl, cyanomethyl, phenyl, 2-hydroxyphenyl, benzyl, 2-
hydroxybenzyl, 4-hydroxybenzyl, 3,4-dihydroxybenzyl, 1H-imidazol-4-ylmethyl, indol-3-
ylmethyl, 3-pyridylmethyl; .

[0128] or R® and R’ form together with the carbon atom bonded thereto cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl.

o1 29] Another embodiment relates to compounds of Formula (1), (II), (III) or (IV)

wherein: R® is methyl and R’ is isopropyl.
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[ 0151] Anot her enbodi nent relates to conpounds of Forrmula (1), (I1), (I11)
or (I1V) wherein: R8 is nethyl, ethyl, isopropyl or butyl. [0152] Another
enbodi nentwo 20081186902 0 conpounds of Formula (1), (11), (IPCY/useooshisost
wherein: R8 is isopropyl. [0153] Another enbodi nent relates to conpounds of
Formula (1), (I1), (II1) or (1V) wherein: RO is nethyl or H 101541 Anot her
enbodi nent relates to conmpounds of Formula (1), (Il), (Ill) or (IV)

wherein: R7 is C-C8 al koxy. 10155] Anot her enbodi nent rel ates to conpounds
of Fornmul a (foX30}( ! Anothéd éml)odime(lﬂrd)atesmbwmmpmundmf Fernmda KOXH), @Ihox@IV) pr opoxy

o | 2 R OhO O SRS L 0 SRR b R ()

relates @W?ﬁ%m gﬁgmt@dgy) (rr)y, (rer) or (1vV) wherein: R7 is

saturadte ally unsaturatéd 5 or 6-nenbered heterocyclyl. 23 WO
2005/ 116002 [Bm]USBﬁOtﬁbﬂdxﬁbmﬁme{lmEﬁs ta\napamde wbbdmmula(I); @) aflB3 or @V)

conpounds of For éﬁ(& (rr)y, (rer) or (1) wherein: R7 is pyrroldinyl,
mor phol Wh§FEINgR bﬁng?e&i‘ grl [ 0159] Anot her enbodiment relates to corrpounds
of Formul a ( mE;( | Rhotnlt bhibodinehd Mlares b €54 ma@%m&ma%r(H (]fﬂ)nM% @530 (v

Anot her enbo ates to conpoun Formul a
wher ei nwhétéint R ibedpemalj{ycwbsﬁmtc{&ap}mhyly(ICR? Bia-; And)WhereneRbém rrent relates to

et or ocRRgAnesT EResTie 20mn h sail e BT Bk R ooy PR PREbeTpSbs of

For mul 1 ) or (IV) wherein: R7 is optionally substituted
pi peri g?g cﬁ'&l%yiﬁl?%lwl Anot her enbodi nent relates to conpounds of

Formul a (1), [04B3]) , Afbihk) embodii¢ht relatesrte compdihds ©f Rerpulp€)j AI)nEH) gt TECH2- .

[ 0164] Another enbodi nent rel at stoc nds of, F (rey, (ren)
or (1V)WheRiy B i (oREonANY sa%ﬁ%@ﬁ@%%k Pl (Aptione lezép{%sﬁ&a% BhOnded

t her et o4 unsat urated C3-10-cycl oal kyl or an optionally
unsatur%ﬁ}?gﬁ%%agﬁwheterocyclyI [ 0165] Anot her enbodi nment relates to
conpounds  of [OEM]rruAao‘(hbb embcbdl)nen( felatds to coripdindswii Eomnula (REIHNEAIIRG: ([¥) M an

optionally unsaturated C3- cycl oal kyl . [01661 Anot her enbodi nent rel ates
to conpWhérgn: B 1 sliéi’ﬁ:m"éfc (II) (1'11) or (1V) wherein: R6 and R7 forma

si x- menber edi§Rk| O Ahbiker embodlment relates to compounds of Formula (T), (II), (II) or (IV)
wherein: R is selected from cyclohexyl, norbomyl and adamantyl.

[0136] Another embodiment relates to compounds of Formula (1), (II), (III) or (IV)
wherein: R® is norbornyl.

[0137] Another embodiment relates to compounds of Formula (1), (II), (III) or (IV)
wherein: R® is aryl.

[0138] Another embodiment relates to compounds of Formula (I), (ID), (III) or (IV)
wherein: R’ is selected from optionally substituted phenyl.

[0139] Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)
wherein: R% is selected from C1-Cg alkyl, C3-Cyg cycloalkyl, saturated or partially unsaturated
heterocyclyl, heteroaryl and aryl..

[0140] Another embodiment relates to compounds of Formula (1), (II), (III) or (IV)
wherein: R® is C)-Cg alkyl. Preferably, the alkyl is selected from methyl, ethyl, n-propyl and
iso-propyl.

[0141] Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)
wherein: R® is C3-Cyg cycloalkyl.

[0142] Another embodiment relates to compounds of Formula (1), (II), (III) or (IV)
wherein: R® is selected from cyclohexyl, norbornyl and adamantyl.
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[0167] Anot her enbodi nent relates to conpounds of Forrmula (1), (Il), (IIl)
or (I1V) wherein: R6 and R7 forma five-nenbered spiro ring. [01681 Anot her
enbodi mretwWOoReISAl@82t o conpounds of Fornmula (1), (I11), (PCITHUS2905018081
wherein: R6 and R7 forman optionally unsaturated C4-Cl4 heterocyclyl.

[ 0169] Anot her enbodi nent relates to conpounds of Forrmula (1), (I1l1), (II1l)
or (1V) wherein: the optionally unsaturat ed ¢4-Cl4 heterocyclyl is a

si x-menbered_ heterocyclic spiro rin [ 0170] A t her elates to
conpounds dP1¥r n@ﬂ‘%{K?rl f5“‘del“PS’m relpies 0‘69qu“9§1$° I‘hag’?(lqg @

het o1 gL RS 5 s PG RN AP RREAL s B rhdiicHa RoBgT ment re' ates to

a conpoun |ch I'sS se from

2- (bi cycl o[[Bl&]l]Mher?enmeinmaﬁ)relEtesﬁmmrmwmdk oBFcbﬂrmﬂz(iD -(H).5HI) en@Y) [0173]
2- (bicycl o 2 t-2-yla 5-et hyl -1, 3-thia 5 one, 0174

2- (b: c‘%‘&qr@{[’?Rglsffﬁéfﬁfl-ﬁ? yFeEgl’Yfg';’f%YlpW@%Wle @dtt?#a}zfémp u - one, [24 V\D]

2005/ 11600 /U [ )

1, 3-thi azolzl i H)é%%gé/ i %13%' erétr?%}%gg;%ﬁooﬁéé@hgg?ﬁcym . (Iﬁ’ (?Hiw’] )

] hept -vzhertianRhis)e- Horss dieﬂﬁbtbylheteioa?yltﬂnigazol A(5H) - one [01771
5-Isopropy|-2-é]tr|cycl0[3 |.0"-3,7-]non-3-yl am no) - ol -4(5B) - one,
[01781 Another embodiment relates to compounds of Formula (I) (II) (III) or (IV)

one, [ " Bl pAr B A 2 P P azbl - 4(5H) - one.
[0180) 6- ( QordTocAndther emhoddmentirelates &z eanpounlisS o ABSEiulS (13- @Ir))eor] (Iyp1sil

6- (Cycl ohept y] anm no) - S- Chi a- 7-azaspi ro[ 3. 4] oct - 6-en- 8-one, [0182
6- ( Bi cykareipyk 215ﬁ6r'@ptaf>ﬂ~yl am no) - 5-t hi a- 7- azaspi r o[ 3. 4] oct - 6- en- 8- one,

0183]
[(2) 2,3, O, Amethen espdimentssioes e compaungo£Formula 0), (R AMT(IY) 6o,
yl cycl opr opy

one w}ﬁdi}éJB4I]t is selected from optionally substituted phenyl and optlonally substltuted benzyl.
[
[
[
[
1

2- Met hyl enyl)am no] - 5-thi a- 7- azaspi r o[ 3. } - 6-en- 8-one, 5]
cycl ohdﬂ?£4 %Frﬁmhﬂdlf!}e@—fﬁlﬁ??étt%‘ﬂmﬁo%d% A Eczrmulm(lml) dHE) or (h})lsa]

(
(
écycl{'elﬂ%exyrﬁgyﬁzﬁgyn%ﬁ rllf)o)]g(ys%étg%%%ﬂ agxﬁ t%:;? ‘%’%ly)l%‘-gﬁ one,
R) -

8lally@S) - 2- (cycl ohept yl am no) 5 rret hyl - 1, 3-t hi azoI 4(5H) one [01891
2- (cycl oheptyl am no) - 5-net hyl -1, 3-t hi azal - }_@ 90]
cl ohedP}3WUni svegther enéttqﬁlynentrelate@ ko eorapoupds pf Qsm;lla IMbI),] (III) or (IV)

fyt 95-1 sopropyl -1, 3-thi azol - 4(5H) -one, [0192]
ﬁ’l'kgep‘fﬁlg I\( ﬁ cyc%{oheptyl am no) -1, 3-thi azol - 4(5H) - one,

[0151] Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)

[
6-
8-
6-
2-
2-
2-
[0
(5
2-
2-
5-

(cy
(cy
ter

wherein: R® is methyl, ethyl, isopropyl or butyl.

[0152] Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)
wherein: R® is isopropyl.

[0153] Another embodiment relates to compounds of Formula (1), (II), (IIT) or (IV)
wherein: R® is methyl or H.

[0154] Another embodiment relates to compounds of Formula (I), (II), (IIT) or (IV)
wherein: R’ is C;-Cs alkoxy.

[0155] Another embodiment relates to compounds of Formula (I), (II), (IIT) or (IV)
wherein: R is methoxy, ethoxy, propoxy or butoxy.

[0156] Another embodiment relates to compounds of Formula (I), (II), (II) or (IV)
wherein: R’ is n-butoxy.

[0157) Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)
wherein: R is saturadted or partially unsaturated 5 or 6-membered heterocyclyl.
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[0193] 2-(cycl ooctyl am no)-5-ethyl -1, 3-thiazol -4(5H)-one, [0194]

5-isopropyl -2-[(2-isopropyl phenyl)am no] -1, 3-thi azol -4(SH)-one, [0195]

5- et hyl - 2+4{6 200sa26002PY ! phenyl ) ami no] - 1, 3-t hi azol - 4(5H) - opg /USE&%/%@OM

2-[ (2-chl or ophenyl ) am no] - 5-et hyl -1, 3-t hi azol - 4( 5H) - one, ?0197

5-et hyl - 2-[ (2- net hyl phenyl ) am no] - 1, 3-t hi azol - 4(5H) - one, [0198]
5-isopropyl-2-[(2, 2, 3, 3-tetranet hyl cycl opropyl )am no] -1, 3-t hi azol - 4(5H) -
one, [01991

2- (bi cycl o[ 20258]] hansther ethisudiment-rblated thyaingounde 0f Fonmula 8),t(H) 20} eA(BH) - one,
[ 0200] 5-[(cyc)ohexyl methyl)ami.no] -4-thia-6-azaspi ro[ 2. 4] hept - 5- en-7- one,

[ 0201] W f(r@?cRoHé’@@TﬂddﬂYln@PIﬁmPEyZPrd’ill?f%iF ybenzyl) -1, 3-t hi azol - 4(5H) - one,

0202

5 Coyel oheptSTSSh 7other supadiment reatey to pompaunds °£F%rm‘ha R TR
X@g20g5&&&§QOR;E§ﬁ$¢ﬁ£@ﬂg£818081 [0203] 2-(cycl oheptyl ami no)-5 -isobutyl -

t hi azo one

2. Ceyel oneptigteth neyofber(qnhqcﬁmemuslagﬁs teearppounds of PermaeDAIBATILAIV) [ 0205]
2- (cycl a benzyl)-1, 3-thi azol -4(5 one, 0206
(5(R)y2 ‘?‘2 %yiﬁeg{ﬁ% a‘r’n‘g’r? fCS écy oheii] 2ret hyl ) - I1 é t hi fﬁtzlc_)il)-4(5H)-£)ne, !
0207] 2-( cy[olonct »Lh@thbmﬁbcﬁhménthmfe@wb@ﬁwinhs of Borinhila ¢y, (11} (3L or- (@VIE,
0208] (5 9)- (cyclohept Ian1no% 5- (cycl ohexyl met hyl ) -

3- t hiwhaseingRE)herecycyl ézé‘eja ky

0210) “2-( YN SRt io sk Afodimpre i ekl gf?&ﬁlg I%Ifa(?@o(?mzf?’rs%’?one
82111 WhertiaORT QMlUKﬂ[}(ﬁleﬁﬁlM @moml 1,3 -t hl azoI 4( SH) - one

2121 2-(Cycl ooctyl am no) - i met hy I 1, 3-thi azol ne,

2- (Cycl oo etméﬁh other @@?ﬁ%@ymtrila@s t;eomraungds sﬁﬁomda (Ip,dQIM]III) or (IV)
2-(B | 1-thi a- 3- 4.5]d 2- 4-
[0(21'5fycher ﬁ7 1s]lfse;9£>er¥dlx 4"2{5‘@1912 i a- 3-azaspirof ] dec- 2- en- 4- one,

2-(Tricycl of 1641ﬁ1nt3 Temboidie-relatgkd@mpounids af Boraas ), (@) AI1B) sleev - en- 4-
one, [0216] [3 Q/clf)?\e;rteggem ng) ' -thi a{n%a azaspiro[ 4 g? (qe)lg?( -jeﬂq4 %ne

[0217] vthrczcho they mthﬂy @zlaospatm[bmnéffdﬂﬂérem@nn@h@wély [0218] 2-

[ E)% 1(9]4 SRehRLARNE “%%81%8&9?&1 o Ap%ngl?y &nsgturastgci) oraeH ﬁéltérocycqylaz ol -4(5H) - one,

6-{[I-(4- Chl[omﬂhemﬁd)th@ﬂahwmwxhdreme@@& cdmpdiinds Kmea((?[(ﬁ)"(l%ér(@VFn'B'
one, [0220] gcycl pheptyl am no} 5 5-diethyl- 1,3 -thiazo one,
wherein: R” and R’ form an optional yunsaturated C3-Cy cycloalkyl.

[0166] Another embodiment relates to compounds of Formula (I), (1I), (III) or (IV)

[
[
1
[
[
[
[

wherein: R® and R’ form a six-membered spiro ring.

[0167] Another embodiment relates to compounds of Formula (I), (II), (IIT) or (IV)
wherein: R® and R” form a five-membered spiro ring.

[0168] Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)
wherein: R® and R” form an optionally unsaturated C4-C14 heterocyclyl.

[0169] Another embodiment relates to compounds of Formula (I), (II), (III) or (IV)
wherein: the optionally unsaturated C4-C4 heterocyclyl is a six-membered heterocyclic spiro
ring.

[0170] Another embodiment relates to compounds of Formula (I), (II), (ITI) or (IV)
wherein: the C4-Cy4 heterocyclyl is a cyclic amide spiro ring.

[0171] One embodiment relates to a compound which is selected from:

[0172] 2-(bicyclo[2.2.1Thept-2-ylamino)-5-isopropyl-1,3-thiazol-4(5H)-one,

[0173] 2-(bicyclo[2.2.1]hept-2-ylamino)-5-ethyl-1,3-thiazol-4(5H)-one,

[0174] 2-(bicyclo[2.2.1]hept-2-ylamino)-5-phenyl-1,3-thiazol-4(SH)-one,
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[0221] (SS)-5-isopropyl-2-{[(2S)-2-phenyl propyl]am no

}-1,3-thiazol -4(5H)-one, [0222]

(5R) - 5- et Wyl 2085/{16402S) - 2- phenyl propyl ] am no}- 1, 3-t hi azol -pE1a8200888081[ 0223]
(5S)-5-ethyl-2-{[(2S)-2-phenyl propyl ]am no) -1, 3-thiazol -4(5H)-one, [0224]
(SR)-5-isopropyl -2-{[(2R) - 2-phenyl propyl ] am no) -1, 3-thiazol -4(5H)-one,

[ 02251 (5S)-5-isopropyl-2-{[(2R)-2-phenyl propyl ] am no

}-1,3-thiazol -4(5H)-one, [0226]

(5R) - 5- et hy [0175] [ R2(Ryel2hqiydaryinp)-6isihy]-diB-thedzolk 4 H)inez 0l - 4(5H) - one, [ 0227]

T

5-1sopropyl 2 ¥ n Z0 [ 02301
2-(Bi cycl O[y?rzybg] Eg% ‘p‘g% |21t ‘15 g‘]zogi&pﬁa‘t"[‘m@ ifn%}ﬁ@ﬁ“ﬁ?]gfme

[ 0231] 2- ( CyaI78hept{ticyriaidB- n@&h?ﬂn&a-az;darmno¢E4hm}hmﬁ1{qa¢]emrﬁecn 26 WO
2005/ 116002 PCTI US2005/ 018081 (0232]

2- (Cycl8%ct yl ami no) - 1-t hi a- 3- azaspi r o[ 4. 4] non- 2-en- 4-one, [02331

2-1(2,2,3,3 E | L 01,5k 4.4 2_en-
4 ohe. (02330181 ETHEYEIES SRR AR D entad) Y, St A AL B 2 Sy - ome.
10235] 2-[(491(80nor69(1®mmplcb)Qammo]55h1a§e¢zaqmd[311]o’ﬁ{-6mz&bn4(5l—|) one, [0236]

5-1 sopropyl - 2- t et ranmet hyl pi peri din-4 am no]- 1,3 -oxazol -4(5H)-
one, F022¥] Sjli 6- (Cycloheptylamnlgo) —thea-p-azasplro[3 4%0% 6-en-8-one, (55

5 oob oPyT il >t e AT o Tegiaol St pong, 02351

2- (cycl ohept[M%]n 180)(2,2;3,5-0piranythyltydoprop7iddmitic b Shthiareazas ize]d U]oct-6-en-
2- (bi c%cl o[2.2. 1 ]hept-2-ylam no)-5-isopropyl- 1,3-oxazol-4(5H)-one,
[ 0241] S2€hj cycl o] 2. 2. 1] hept - 2- yl ami no) - 5- |sobutyl 1, 3- oxazol - 4(5H) - one,

0242] 2-(c et 0243

Er)-i so]butyl(-iﬁ[sq 5 [%(%3}[% tﬁ@kh%)gm noi]yélﬂ-%‘l oxa@ffggﬁl—@%—ﬁg%ﬁfﬁhﬂ ]

2- (bi cycl of 201851] hqp&ydo}wkﬂmmml}aﬁnnajeﬁﬁdwéthﬁknetthnalzolm(SHD-hne,zoI 4(5H) -

one, [02451 - et hyl - (3- et hyl phenyl ) am np] -1, 3-thi azol 4(5H) one, (02461
5-i sopr opyl Ql&%r&r{&% ﬂ?@‘ﬁ&]& HOPLPy ﬁc}h@ZO -4@%)

> azocan |- JpRE OIECWM@@EM@W B %@faﬁlﬁé@-th%%i 4O
2-[ (cycl ohexoigspt M%))My@@ﬂhePtyMMﬂw S-hleﬂjﬁxl@lﬂi_laﬁﬂ-ﬁ@HP@% and [02501
2- (cyel ohepta/ 53] no&)-z (cyc]oheptylan?;mg;(g—zn?gth;}l(l gl)thlaznoei 4(5H) -one,

[0190] 2-(cycloheptylamino)-5-ethyl-1,3-thiazol-4(5H)-one,

[0191] 2-(cycloheptylamino)-5-isopropyl-1,3-thiazol-4(5H)-one,

[0192] S-tert-butyl-2-(cycloheptylamino)-1,3-thiazol-4(5H)-one,

[0193] 2-(cyclooctylamino)-5-ethyl-1,3-thiazol-4(5H)-one,

[0194] 5-isopropyl-2-[(2-isopropylphenyl)amino]-1,3-thiazol-4(5H)-one,

[0195] S-ethyl-2-[(2-isopropylphenyl)amino]-1,3-thiazol-4(5H)-one,

[0196] 2-[(2-chlorophenyl)amino]-5-ethyl-1,3-thiazol-4(5H)-one,

[0197] S5-ethyl-2-[(2-methylphenyl)amino]-1 ,3~thiazol;4(5H)-one,

[0198] S-isopropyl-2-[(2,2,3,3-tetramethylcyclopropyl)amino]-1,3-thiazol-4(SH)-

one, :
[0199] 2-(bicyclo[2.2.1]hept-2-ylamino)-5-(4-hydroxybenzyl)-1,3-thiazol-4(5SH)-
one,
[0200] 5-[(cyclohexylmethyl)amino]-4-thia-6-azaspiro[2.4]hept-S-en-7-one,
[0201] 2-(cycloheptylamino)-5-(3,4-dihydroxybenzyl)-1,3-thiazol-4(5H)-one,
[0202] 2-(cycloheptylamino)-5-(1H-imidazol-4-ylmethyl)-1,3-thiazol-4(5H)-one,
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[ 02511 pharnmaceutically acceptable salts, solvates, hydrates, geonetrical

| soners, tautoners, optical isonmers, N-oxides and prodrug forns thereof.

[ 02521 Onavepdwsdicrent rel ates to a pharnmaceutical fornul acTeS290®08SI Ng a
compound according to Formula (1), (I]), (1Il), or (IV) as active
ingredient, in conbination wth a pharmaceutically acceptable diluent or
carrier. [0253] In one enbodi nent, the pharnmaceutical formulation is

formul ated for oral delivery. [0254] In one enbodi nent, the oral delivery
formis a tdn2es]. J-035Bhedykminteitisobutyl-i Stthiazel-4(6Ha-omet hod for the

hyl axi f 1l z(3<h t [ n t 1
oy - mech A0 o L iPERReRy AR b5 i el Dol SBakAehane. ' YPe
PCTI US2005/ 1 ' : WA B m b3t i CHEP d of
Forrmula (I ),%?(ﬁ%) ,Z-W%?B%%??lﬁwg%ﬁgﬁgxl ndi ?/‘?3&32?)&&%10% 61 In glrjlg >
enbodi ment , [02@6]di(SR)-Ae(cyclohaptylemined-Sf(cyciobixybreetbyl)- Is3+tuazotd (54])-omebesi t y,

I , h |1 pi ] 4, I ,a, h ' li ' h t i on,

o5t bopor osi I3 0neA SRlouR B R P RO b edo R e A A Pkt oy
di seases. [%E(ngnQqag?.ggl(e,(&aﬁpéb@'ﬁéﬁﬁmo)fsE(b%mxyﬁnaﬂﬂ)hrﬁaﬁ%nh%ﬂx)-&fepphyI axi s

of a nedi cal nvol'vi ng del ayed or “i npai f ed wound heal i ng. (0258]
Anot her enbd0208nt[2r(eyeldbieptylaminet)Heci®-45-dinyaoTSathiarok 6 gil jacttheitmitedi cal

Aot her CenbaiPHin 4O IaREe ViRl oo S B e ERe e Cal
condition i r‘mﬂﬂl ngg’g,ﬁ}%g_g é?_gﬁmg{eﬁgmpﬁé%ﬁﬁ{ahggwsy)%g,sed by treatnent

with glucocorticol relates 'to nethods of

treat nent fd0212je p(Oyaddocylamino)sbchirduindtiedt li,3+thiazol-df§idpoeme, wounds, such as
di abetic ulcers, venqus ulcers oQr_ pressyre_ul.cers. 0261] Anot her
enbodi nent r@?hﬁeszfay %ﬂﬂ%‘“&?ﬁ'%‘g%%{f’ rip3WHaFak S H o nodul ation is

selected fr b ' __1%311 SOk AST : ot her enbodi ment
relates to gﬁknieﬂhg%@%g?éllbmﬁgﬁg fral% a E&’SPW%? r%&%ﬁ?’é?ﬂﬁxiﬁ;grogg’enase type
1 enzyme, whH215]c 2yfTiiceto[adl.0hBI-gnomy-yianinoy lthiacd-aiaspiro{desddeat2-enrdh

treatnment an effective anbunt of a conmpound according to Formula (1), (I1),
(111) AMe(I1V). [02631 One enbodi ment relates to a conpound sel ected from

Doy L Hts)r 40C PO i 1tk BB P[B! 2-8n Ll Ay lr o- pyran-4-
[0217] 2-(Cyclooctylamino)-1-thia-3-azaspiro[4.5]dec-2-en-4-one,
[0218] 2-{[1-(4-Chlorophenyl)cyclobutyl]amino}-5-isopropyl-1,3-thiazol-4(5H)-
one, |
[0219] 6-{[1-(4-Chlorophenyl)cyclobutylJamino}-5-thia-7-azaspiro[3.4]oct-6-en-8-
one,
[0220] 2-(cycloheptylamino)-5,5-diethyl-1,3-thiazol-4(SH)-one,
[0221] (58)-5-isopropyl-2-{[(2S)-2-phenylpropyljamino}-1,3-thiazol-4(SH)-one,
[0222] (5R)-5-ethyl-2-{[(2S)-2-phenylpropyljamino}-1,3-thiazol-4(5H)-one,
[0223] (5S)-5-ethyl-2-{[(2S)-2-phenylpropyl]amino}-1,3-thiazol-4(5H)-one,
[0224] (5R)-5-isopropyl-2-{[(2R)-2-phenylpropyl]amino}-1,3-thiazol-4(5H)-one,
[0225) (58)-5-isopropyl-2-{[(2R)-2-phenylpropyl]amino}-1,3-thiazol-4(5H)-one,
[0226] (5R)-5-ethyl-2-{ [(2R)-2-pheny1propyl]amino }-1,3-thiazol-4(5H)-one,
[0227] (5S)-5-ethyl-2-{{(2R)-2-phenylpropyl}amino}-1,3-thiazol-4(5H)-one,
[0228] 2-Anilino-5-isopropyl-1,3-thiazol-4(5H)-one,
[0229] 5-Isopropyl-2-[(2-morpholin-4-ylethyl)amino]-1,3-thiazol-4(5H)-one,
[0230] 2-(Bicyclo[2.2.1]hept-2-ylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one,
[0231] 2-(Cycloheptylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one,
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[ 0265]

(5S)-5-((1-acetyl -4-piperidinyl)nmethyl)-2-((1S, 4R)-bicycl o[ 2. 2. 1] hept - 2-

yl ani no) - svoredobaigoda 3- t hi azol - 4(5H) - one; [ 0266]

(5R) - 2- (( 1S, 4R) - bi cycl o[ 2. 2. 1] hept - 2- yl ami no) - 5- met hyl - 55 ¢ Vet FANYERL on
pyran-4-yl methyl)-1, 3-thi azol - 4(5H) -one; [0267] (5S)-2-((1S, 4R)-bicyclo[2. 2.
1] hept - 2- yl am no) - 5- nmet hyl - 5-t et r ahydr o- 2H

pyran-4-yl-1, 3-thiazol -4(5H)-one; [0268]

2- ((1R 2R, 49)232j c;@eqay[cmommmiap)-l Zhigl Jnadaspijo 8-4¢noa-2-et 4 ane3-

azaspi ro[ 4. 005/ 6002 PCT/ US2005/ Q 0269
(58 2 (( 1103 o 2ok i’v'fifr& Y Y BOD BB ok L (e T SRSl BT R8Ty 1 ) -
pi peridigyl ) met hyl ) -5-met hyl -1, 3-thi azol - 4(5H) -one; [0270]

2-(1-Cyc cf}béhexyl - et hyl am no) - 5-i sopropyl - 5-met hyl -t hi azol -4-one; [02711

2- (5, 5- Di | (@23d] bi2efy24chlo2otenzyl)draino}-2-isdpeaopiyivd )3-&xadze bA56Dydne5- met hyl -t hi azo
| - 4-one;

1-(2-Trifl ugmﬂt ﬁ?yl{(‘*-sh@ﬁehefwﬁmmam AOPrayh £-9xazal-4(580-0n8.

4.5]d
CBR 5 0L a3t 2oyt 4B B4 putctramethylpiperidin.4-yamingl 1, -oxazol-4(SH)-
(trifl vaeonethyl)-1, 3-thiazol-4(5H)-one; [0274]

2h|( glzg|yc'40£) gz%#%%%gépr%p% f‘E?Z 2>rpiolgn-4-}!lgtgyl?amlngi3 t1 g-gx-a%lb 85}—1) %nge thyl-

t

2-[1-(4-Fl 1 t hi azol - 4- one;
[0[276]( 5. n/elf??] 5%%“%5?& r[‘%ly ??h%g][hf’az‘gﬁ‘{”??ﬁ% ﬁﬁ%{%?hm?ﬁ%dé‘ﬁw I) ot hyl ani no] -
t hi azol - 4- omm39|| 027(Eycloheptylammo) 5~1sopropy1 -1,3-oxazol-4(5H)-one,

[26[2%8]( 2-F u%2405)h62n%1cyc t[23?1 ept ylammoS gqsopro yi- 13d I()Qazdél 4(5l&)hcl>naezzoI 4-one;
5-(1-Fl uor o] I I 5- net hyl -

t hl( _ ;gbzli?o%g ILE&& 13hdpt-2(yarhind @5 9 RN 3-0% 58y sty IR, y

[10(2 gofl uor o-[mmﬂmyIZ}(cgélbhd:lﬂymaﬂmio)BS-rsehhyll-} S-oxardN4SHpord,hyl - t hi azol - 4- one;
5- (1, 1- Di f 1 {0A43] eSrigebutyl-2-{Cemethyiphenyl}omunglr .30 azal4 AbPus - net hyl - t hi azol -
I ?Secm[ or o130, 25 Ciayelo[2.2, Thept-2-ylamino)-Sdsqprony) Sumethy kL gl ASHDyy e
[ 0282] one,

2L g S R ARk 3 ko g g 1 - ezl -

[0246] S5-isopropyl-2-morpholin-4-yl-1,3-0xazol-4(5H)-one,

[0247] 2-(4-benzylpiperidin-1-y1)-5-isopropyl-1,3-oxazol-4(5H)-one,

[0248] 2-azocan-1-yl-5-isopropyl-1,3-oxazol-4(SH)-one,

[0249] 2-[(cyclohexylmethyl)amino]-5-phenyl-1,3-oxazol-4(5H)-one, and

[0250] 2-(cycloheptylamino)-5-phenyl-1,3-oxazol-4(5H)-one, and

[0251] pharmaceutically acceptable salts, solvates, hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodrug forms thereof.

[0252] One embodiment relates to a pharmaceutical formulation comprising a
compound according to Formula (I), (I}, (III), or (IV) as active ingredient, in combination
with a pharmaceutically acceptable diluent or carrier.

[0253] In one embodiment, the pharmaceutical formulation is formulated for oral
delivery.

[0254] In one embodiment, the oral delivery form is a tablet.

[0255] One embodiment relates to a method for the prophylaxis or treatment of a
11-B-hydroxysteroid dehydrogenase type 1 enzyme-mediated disorder or achieving immuno-
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[ 0283]

2-[1-(2-Chl oro- phenyl ) -et hyl am no] -5-net hyl -5-trifl uoronethyl -thiazol -4-
one; [ 0284Y020(5/116002 PCT/US2005/018081

1- (4- Fl uor o- phenyl ) - et hyl am no] - 5- ( 2- met hoxy- pyri di n-4-yl ) - 5- net hyl -

t hi azol - 4- one; [ 0285]

5-(1,1-Difluoro-ethyl)-2-[1-(4-fl uoro-phenyl)-ethyl am no] -5-net hyl -t hi azol -
4-one; and 29 WD 20051116002 PCT/ US2005/ 018081 H0286

5- ( 1- Fimeshudationpempyisingtadyipisteripg thesomnogpd obFermya (ut(H) G 06{1V3 1088 hy | -

t hi azol, fvﬁﬂ% and 10287] pharmaceutically acceptable salts, solvates,

hydr a 2 geofretrical isonmers, tautoners, optical isoners, N oxides and
prodrug for Me23d)eriaehe efribaaﬁx}en@;rtbe asordeb;seekcmﬂ ﬁtohed:pbessarsyndmmer)t ion is a
conpound according to general, fornula (1) for use in therapy: 0 R3 N, Ra
Z R Nebgsity, gtaze@]ia\nav@fﬂéhpmefmdmmlycaw insubingIRiaj IMSHERIYNt | y sel ect ed

rom s PR H e 48081 bt URRSRISBPel] 1 o0 b o

af yl - Gi - s- al[§247] h%&h@%ddhmeﬁt@él@fe@wmbyﬂea@enﬂoﬁﬂ)ﬂophylam[s oRa nfeditaR2 f orm
together with the nitrogen atom bonded thereto heterocyclyl optionally
mdeperc@eﬁt(ﬂbym‘@llj‘bsg delayastorinpeired wpurdbhealisg. aryl - G -s-al kyl, wherein any

a0 0L et SIBHC! Ktk B ORI Uil DGR AR e hed o o
sel ect Q‘én&h@ﬁhﬁ%@ﬁﬁ@ﬂ@hy@ oﬂngaiﬂi woﬁi@d Aédling Ye-digwdtéy | - C1. s- al kyl ;
cyano-d . g-al ; - -al kyl; heterocyclyl-Cl_s-al kyl;

Bet Sr gar KI él] al Akmthéfcﬁmwnaﬁﬁ reiatep &9 wethodee hierataiFatvigieindhg E’Gﬁlcdt Olml
Do SaBRh) tuadl peuel Area WORKFhARD Bida PRLANENSRPL 00l Y

oxygen;gladddottied¥s] phar maceutically acceptable salts, solvates, hydrates,

geonetrical isomers, tautoners, optical isomers, N-oxides and prodrug f or s
t her eof . [0260] Another embodiment relates to methods of treatment for the promotion of

wound healing in chronic wounds, such as diabetic uicers, venous ulcers or pressure ulcers.

[0261] Another embodiment relates to methods of treatment wherein immuno-
modulation is selected from tuberculosis, lepra, énd psoriasis.

[0262] Another embodiment relates to a method for inhibiting a 11-f-
hydroxysteroid dehydrogenase type 1 enzyme, which comprises administering to a subject in
need of such treatment an effective amount of a compound according to Formula (I), (II),
1) or (IV).

[0263] One embodiment relates to a compound selected from

[0264] 2-[1-(4-Fluoro-phenyl)-ethylamino]-5-methyl-5-(tetrahydro-pyran-4-
ylmethyl)-thiazol-4-one;

[0265] (5S)-5-((1-acetyl-4-piperidinyl)methyl)-2-((1S,4R)-bicyclo[2.2.1]hept-2-
ylamino)-5-methyl-1,3-thiazol-4(5H)-one;

[0266] (5R)-2-((1S,4R)-bicyclo[2.2.1]hept-2-ylamino)-5-methyl-5-(tetrahydro-2H-
pyran-4-ylmethyl)-1,3-thiazol-4(5H)-one; ‘

[0267] (5S)-2-((1S,4R)-bicyclo[2.2.1]hept-2-ylamino)-5-methyl-5-tetrahydro-2H-
pyran-4-yl-1,3-thiazol-4(5H)-one;

[0268] 2-((1R,2R,48)-bicyclo[2.2.1]hept-2-ylamino)-8-oxa-1-thia-3-

azaspiro[4.5]dec-2-en-4-one;
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10294] Wthin the above enbodinent, it is preferred that: [0295] Rl and R2
are each independently sel ected from hydrogen, cycl ohexyl, cycloheptyl,

cycl ooct yWo 280521168003 t et r amet hyl cycl opropyl , 1-(4-chl or oplgaiyddewasaput vyl ,
bicyclo[2.2.1] hept-2-yl, tricyclo[3.3.1.0-3,7-]non-3-yl, cycl ohexyl nethyl,
phenyl, 2- nethyl phenyl, 3-nethyl phenyl, 2-isopropyl-phenyl, 2-fluorophenyl,
2-chl orophenyl, 2- 30 WD 2005/116002 PCT/ US2005/018081 phenyl propyl,

2-chl orobenzyl, 4-chlorobenzyl, 4-(2,2,6,6-tetranethyl)piperidyl, 2-

nor phol i nyl [046% e(tssyizrﬁ(m AR)- bﬁpdofzzz Ipﬁmzmlh@y 5(1t(3- mmywatmgam-at om
bonded thereto rmrp ?/ azocane, or 4-benzyl piperidyl; [0296] R3 and R4
are edﬁ?ﬁﬂ%@é}i@?ﬁﬂ Srpethyl-b3rtbazelr HathpBsiogen, nethyl, ethyl, isopropyl,

i sobutyl, t b s I

SO0 BB SRR AR B U one

3, 4-di hydr C{ﬂ!‘bﬂnzﬂ s, SJDiﬂuﬁiodIﬁZWlo[é! Zyl]ﬂqitlﬁji'lamlmd)éﬂﬂsoﬁmp&nﬁlrﬁaﬂhyl thiazol-
3-pyridylnethyl, or R3 and R4 formtogether with the carbon atom bonded

t her et4orsicl opropyl cycl obutyl, cyclopentyl, cycl ohexyl. 102971 When usi ng

R o R R ol e e e R

hydr oxgsrbpt. 9dec-dehydomgenase type 1 enzyne-nedi ated di sorder or achieving
i mmuno- nodul ation. In this enbodi ment, the disorder é be sel ected from
y

di abet es s[?%l-’r]on@&)(2'((1)%851489431@10&52;éd&heph*}@é%mlfpbééﬁﬁ I-fryper gl yceni a,

hyper| I|ne osteopor05|s denmenti a, depression, virus
di seas °:§%’8%§I)| h%’ﬂ@?%oﬁy% %%eSes is also possible that the treatnent

or prophyl FORH4]] 32—()131051516[212@]}{6@{ 2qmﬂnb) S01-fNY - V-esetishaliyay s afiethyinpai r ed
wound heal ing. The nedical condition involving delayed or inpaired wound
heal i ribiagelyd-bre;associ ated with di abetes and nmay have been caused by

therapy may88h of T ERERborG ARG BB Gy Pr o R E S H-itrnoidicn o
di abetic ul@ers, 5RIQKH- Slb?ﬁdlﬁ 41- P EEE#HIRIOHHRR §l- gpheh%/ arfip@)l ation nmay
enconpass tuberculosis, |lepra, and psoriasis. [0298 n a d|t|on to the

exarrpltlamolt-‘heM,OI | ow ng corrpounds accordi ng to Forrml a (1), may be

S eyl -2 {4 et I ERENR RN hy aming) S me - Syt b -onc

5-isopro I r I - -
3 (3 benoy 8T SR e Cem i R g LA REnoL S pe,

2- azodhiazdl-4-bn&s- i sopr opyl - 1, 3- oxazol - 4(5H) one, 10303]
2- (Syer oheqbyrm H-AEFIRE pre st ansi: ?%E@ybﬁéﬁmoromdhyl Aidiefh.
one;
[0280] 5-(1,1-Difluoro-ethyl)-2-[1-(4-fluoro-phenyl)-ethylamino]-5-methyl-thiazol-
4-one; |
[0281] 2-[1-(2-Chloro-phenyl)-ethylamino]-5-methyl-5-trifluoromethyl-thiazol-4-
one;
[0282] 2-[1-(4-Fluoro-phenyl)-ethylamino]-5-methyl-5-trifluoromethyl-thiazol-4-
one;
[0283] 2-[1-(2-Chloro-phenyl)-ethylamino]-5-methyl-5-trifluoromethyl-thiazol-4-
one;
[0284] 2-[1-(4-Fluoro-phenyl)-ethylamino]-5-(2-methoxy-pyridin-4-yl)-5-methyl-
| thiazol-4-one;
[0285] 5-(1,1-Difluoro-ethyl)-2-[1-(4-fluoro-phenyl)-ethylamino]-5-methyl-thiazol-

4-one; and
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103051 Anot her object of the present invention is a pharnaceuti cal

formul ation conprising a conpound according to Forrmula (1) for use in

t her apy awoa@bd/Meog2ngredient, in conbination with a phaowos2065/asisty
acceptabl e diluent or carrier, especially for use in the prophylaxis or
treatment of a 11-(3-hydroxysteroid dehydrogenase type 1 enzyne-nediated 31
WO 2005/ 116002 PCT/ US2005/ 018081 di sorder or achi evi ng i mmuno- nodul ati on.
The pharnaceutical formulation can include a second active ingredient. The
second acti vg28gpr sctu HioreaNmiehydBthiyl)D-Pii-(40flud¥b-phén {13ty iy B b Lriethyd-
dehydrogﬂnase type 1 or it can have some other activity. [0306] Another

obj ect azohd-opectdnt i nvention is a nmethod for the prophylaxis or

treat ment of r teroi at ed

di sorder or [@ghl &?ﬁ‘”ﬁ&y F}%{fégyﬁ%"c’fﬁ%ﬁ gﬁ? S\Aﬁ' {é%%?g#}p{% §ean%§1§ﬁlls({$%%l ng to a
subj ect afnie€ bp ﬁEal%&ﬁbrstN-%&Id@Bﬁd?‘x@dﬁf of fefrhd thereafiount of a conpound
according to For nul a (111) and (1V). [0307] Another object of the
present i nveffi288h |Amoﬁlenebjl¢otcbﬁtb¢ priesdnt mvlentmgl is axompeuntgehoodiyg tegaictsl
dehydro ena pzyne, whi ch conprises adm nistering to a subject in
need of (tl}égf‘ﬂee%t 9% P¥ffective amount of a conmpound according to
Formula (1), [y, (Ill) and (1V). [0308] Another object of the present
invention is tjhe u of a compound according to Formula (1), (I11), (Ill)
ufacture of a nedicanent for use in the prophylaxis or
treatment o Rtydroxysteroid dehydrogenase type | enzyme-nedi ated

di sorder or aghi éving i muno-nodul ation. [0309] . Exanpl es of

11- ( 3- hydr oxystefoi d dehydrogenase type 1 enzyne-nedi ated disorders

i ncl udepldi apet es, syndrone X, obesity, glaucomm, osteoporosis,

hyper i pi dema, hyper gl ycem a, hyperinsulinem a, hypertension,

ost eopor osi s, Rcognltlve di sorders, denentia, depression, inmmune disorders,
virus di seases heal i ng and i nflammatory di seases. (0310] It is
preferred théqz’sphe Ei%al condition involving del ayed or i rrpai red wound
healing is d el Is ( dition
i nvol vi ng de ayelﬂ k alhgpig%%%é hlﬁdeﬁlgftﬁn ?ér%g&?‘gﬁ%a[}?d 6%&% t?é) rré)ﬁlti&\[/]mth

gl ucocoopmmmilgsndeb&mbﬁﬂlyihlﬁstmuambwmb aanarechif 1G5 gtadkﬁfandlmiyd!, Ci.p-cy€lbalkyl-(111)
and (1V) be used for _the pronotion of Mund heal.ing |n chyoni c vvounds

such asCﬂH3 1i2gy Ly pydeCe.- S'WWYH‘FBG sheggrocyehdLa sratkyly 'é sa“ q Rytonm is
f |
P oo tetrdfhit e 4TOUAPABRAR i haBBGY P brdoRly tHaEh éﬁ%"%ﬁ’@ Sa nete hod

for makitgtitutedRpens st more of aryl-C, g-alkyl, wherein any aryl or heterocyclyl residue is
optionally independently substituted by one or more of C,.g-alkyl and halogen;

[0291) R>®andR* are each independently selected from hydrogen; C,.s-alkyl; Ci.1o-
cycloalkyl-C,_g-alkyl; cyano-C,.s-alkyl; aryl; aryl-C,.s-alkyl; heterocyclyl-C; g-alkyl;
heteroaryl-C.g-alkyl; or R? and R* form together with the carbon atom bonded thereto Cj_y4-
cycloalkyl, wherein any aryl residue is optionally independently substituted by one or more
of hydroxy;

[0292] Z is sulfur or oxygen; and

[0293] pharmaceutically acceptable salts, solvates, hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodrug forms thereof.

[0294]) Within the above embodiment, it is preferred that:

[0295] R'and R’ are each independently selected from hydrogen, cyclohexyl,
cycloheptyl, cyclooctyl, 2,2,3,3-tetramethylcyclopropyl, 1-(4-chlorophenyl)cyclobutyl,
bicyclo[2.2.1]hept-2-yl, tricyclo[3.3.1.0~3,7~]non-3-yl, cyclohexylmethyl, phenyl, 2-
methylphenyl, 3-methylphenyl, 2-isopropylphenyl, 2-fluorophenyl, 2-chlorophenyi, 2-
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of formula (I). The method includes taking any internedi ate conpound

del i neated herein, reacting it with one or nore reagents to forma conpound
of For nuVe0 ¢aop/1140p2 ), (111) and (1V) including any proB€E382005p088% i cal |y
del i neated herein. 32 WD 2005/ 116002 PCT/ US2005/018081 [03151 Use of a
conpound of Forrmula (I), (I1), (Il1l) or (IV) for the manufacture of a

medi canent for use in the prophylaxis or treatnment of a 11-(3-hydroxysteroid
dehydrogenase type 1 enzyme-nedi ated di sorder or achieving

i muno-plealtpmpile A-chlarolanzyk tabihrobenzyl, #H2,2,60-¢atragwthylpipeldyt2ed from

di abet es nd obesi t | auco hyperlipi dem a, , hyperglycem a,
nyper | TRIPIYIEM 4 bR P EnatdR” Fott GaThiraul BeauRoset it aoplbiah Vi ris
di seasggorpRAlthyl, RzbSHERS Y -YerZy BR@eR1; | n anot her enbodi ment, the nedi cal
condition involving del ayed”or inpaired wound healing. In another

embodi ment , [0286] meRfi andlR *cape dacthi independantly st lected dioay ytirogen, methyleathylpund
healing i s diabetes. | n another enbodi nent, th di condi tion invol ving
ol ay o ASBROMSAAGE: B CHRohea Pt aho oy, BRETH DRy Pheny),

gl ucoc %reg%ﬁ’oj_g?(g&&ﬁgﬂg h g&dﬁ;ﬂggzgg '3t4-di§19§'ioggﬁenfl§1, E Eirﬁiﬁﬁzoegﬁgﬁ%{hg[] ) of

wound heal’ ng ronic wo ch as et cers, ers or
pr essurirdaM3ednethyl,8-pyrid imethyt b Bdiand R forihiegetitenmmith thechatadri abomibendel ect ed

from tupercul osi s, Legrap apd asori sism}%O%lG] O her features and

advant A4EeoSyCIOROPYh CEHEPHNL Y HIPPHLY LS IBEXY! f r om the detai |l ed description
and cl ai ns. I %@}F@o (TS E o HNYENR 1 L SPRLges
accor di ng tc!ﬁytfgh Ip_)\?ggent nveenﬂ}ggn n%dﬁt?e use l?ﬁu{sr%é@aﬁ"ﬁﬁn I cat i’gg’s whi ch

i nvol veind 59{73),hiielr mxy adeintdgdoukty peluseddn dsepropipdaxis enedmentiofaa, ] 1tfhe
conmpounds accor di nghyto t he present invention may be used agai nst denentia
(see \ydmxgstewdd dehydragsperedupes] erzymeemadinted diserder gpachigeng upmyne of

o5+ eopdpastfion 3 b€ Pl iRl e i Ratr B A0S Hot Yl Pdptigh
3441- 34hédity2 BraubGiia, H étli?ﬁieﬁﬁ@,dw?@’f%lﬁh@ﬁ{, deperinsiliddiia HYpeRensorst em (see

Franchinmont et al, "Inhhibition of Thl imune response by gl ucocorticoids:
dexanetosteepoeresis.clementig.cdeprassinnyiirus diseases. andduBaamegtony disegnedsiiioslsd ation in T

6. 7P o B B AL B B RGOt B oDt er o
used, sppaired RbindEMAling ThehicdRthl @MditionintdigingdeMed SEimpairkd Mougd t he

conpounds _having the Formula (1), (Il), (111) and (IV) will be explained.
[ 0319] henkéng mpyrbe agspeiated witthdiabstessandimaiekaveibgen eavsedby treatmeatiwith | ncl ude

o TRy SRROERGE U PR ) SHY BTy SOl 3"
2, 3- di Rygimainesieipyin)chrodid &Ousda! biRals ldiabBBY uleersSwendhs fileERGr BYesédre ulcers.
limmuno-modulation may encompass tuberculosis, lepra, and psoriasis.
[0298] In addition to the examples, the following compounds, according to Formula
(), may be effectively used in therapy:
[0299] 5-ethyl-2-[(3-methylphenyl)amino]-1,3-thiazol-4(5H)-one,
[0300] 5-isopropyl-2-morpholin—4-y1—1,3-oxazol;4(5H)—one,
[0301] 2-(4-benzylpiperidin-1-yl)-5-isopropyl-1,3-oxazol-4(5H)-one,
[0302] 2-azocan-1-yl-5-isopropyl-1,3-oxazol-4(5H)-one,
[0303] 2-[(cyclohexylmethyl)amino]-5-phenyl-1,3-oxazol-4(5H)-one,
[0304] 2-(cycloheptylamino)-5-phenyl-1,3-oxazol-4(5H)-one.
[0305] Another object of the present invention is a pharmaceutical formulation
comprising a compound according to Formula (I) for use in therapy as active ingredient, in
combination with a pharmaceutically acceptable diluent or carrier, especially for use in the

prophylaxis or treatment of a 11-f-hydroxysteroid dehydrogenase type 1 enzyme-mediated
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6- al kyl . Exanpl es of substituted aryl groups are benzyl, and 2-nethyl phenyl.
33 WO 2005/ 116002 PCT/ US2005/ 018081 103201 The term "heteroaryl"™ nmeans in
t he presemod@sargopti on a nonocyclic, bi- or tricyclic aporTmskmsnisogn Syst em
(only one ring need to be aromatic) having fromb5 to 14, preferably 5 to 10
ring atons such as 5, 6, 7, 8, 9 or 10 ring atons (nono- or bicyclic), in
whi ch one or nore of the ring atons are other than carbon, such as nitrogen,

| d ! t t.h Ex f h
ot ot oarGioR g aoRPURByRRUPE Tod P, She st e e o R U ieT SPHngDers, =1
| sot hi azgl. &4 écﬂ'vé‘ ﬁ?gd?érﬁ‘ T%%@actﬂvé%&ﬁérﬁca@ﬁ@% aapbifor ofRYI-di ne,

pyrazine,” pyrimd pyri pyrazole, triazole, tetrazole, chroman,

i sochr Orf@lﬂroxqrbﬂeﬂﬁ&l deteydregenasexgpé her iticanhanesohieneherpotiviay.azi ne, ci nnol i ne,
qui nazol ine, indole, isoindole, benzothiophene, benzofuran, isobenzofuran,

benzoxazol e, [H386]3-Aaothenaluscs 25ihs Pressatinbeifion 15 Bethadrfon theipsoriiydaxis or

benzodi dRaRebtRf 8 aT:e-Ryde y ISR BRy GRRERE Bk BERALTARARA Bsoraebin00! ©
f enazi ne;cfndin &aﬂﬁmr}ﬂoddﬂ%ﬁlhhmﬁcowms &aﬁﬁmmmcgltb@ subjeet ineé@smyg! ylI " in

t he present descrl tionis intended to include unsaturated as wel| as
parti al |tyeaanmtfau|ef§ctmamwéaf aroeropounidi accerding te Fooyelai(b, ﬂi)n@él) Bad (IVg- from 4

to 14, prefer 10 .rin ons ha.V| one or t. roa (e.qg.,
oxygen, sul ftﬁ%ﬁr ﬁ{’?tp?)rg%br\ﬁmggﬁ’ﬁé’rr?sewfmf’ °P.1ﬁ©"§}g°?‘e§¥3’ﬁ’§0§ g “nder
being c ;];nlg@ Qi [ ove as
wel | asqﬁﬂg&yg%ﬁggpor%{) g parti aI I at“huﬁégte{ad or%é% u y sat gtagﬂﬁﬂcﬁh

het er ocymded of suchgeeatriors apleffegtieamount effa cdmpemdaycdringrto Fgenae¢Da@d@b i di ne,

pyrroli eridi ne, piperazine, norpholine, thionorpholine,
1, 4- oxaﬂkﬁbﬁEPIgiepane phthalinide i ndol i ne, isoindoline, 1,2,3,4-

tetrahydrqu| ne
3, 4-di hydr o- lelt—)i? ?8 enzoxa ?c;tltgﬁﬂeﬁgxaﬁggfgg%g?wg%e of a compound according

3, 4-di hytdrRmnﬂ(ﬂla}(lDL(sIb)q(mmahd (®/)) far the didnyfhcturd bf a medicamert, f8r dsehiydiieo- 2H

i soi ndol e, azocane, oxa- 4- azaspi ro[ 4. 5] dec- 4-ene, decahydroi soqui noli ne,
and 1, 4- preplaﬂ@@aﬁ@reqtme%é.athloﬁrhyméyqﬁ@rpér#évémpnw typst ledrgypermedigisd et y may
opt i onal or nore oxo groups. 10322] Cl_s-alkyl in
t he corrpéo%or{gg“}srlép%%{’lhggr%ﬁﬂ éb-:é;c%l? ﬁ)r?g to the present application maybe a

strai ght or bpagshegxahk¥d oOr loﬁlﬂxyﬁﬁiiyﬁbﬁﬁd\&eh%ﬁ)g@ﬁis@%eat é’rfﬂ?yme méaaRbary

al kyl groups incl'ude nethyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
tert butdisqrdgreinojude: d@bgemtsymdrom%|obes1t§fo§bu90ma,mst¢emmsls, I&fwdrlmadmmy, . For .
parts of the.ran aIk ubgr oups t.hereof. are ¢ | at ed such
as C _7-ypgiglyce a’é‘YB?fk'%“h h&"ﬁ‘fﬂ‘sm’&%“@ APy Cospsive digo s %% 12 kyl |
C2. 6-al Kdepresidn Indnkné! disdrders, \ﬁffuléldﬁseas@ﬁ Wordl iedling 8dEinfldthmatory diseases.

[0310] It is preferred that the medical condition involving delayed or impaired

wound healing is diabetes.

[0311] Itis also preferred that the medical condition involving delayed or impaired
wound healing is caused by treatment with glucocorticoids.

[0312] The compound according to Formula (1), (II), (III) and (IV) may be used for
the promotion of wound healing in chronic wounds, such as diabetic ulcers, venous ulcers or
pressure ulcers.

[0313] It is preferred that the immuno-modulation is selected from tuberculosis,
lepra, and psoriasis.

[0314] Also, within the scope of this invention is a method for making a compound
of formula (I). The method includes taking any intermediate compound delineated herein,
reacting it with one or more reagents to form a compound of Formula (I), (I), (IIT) and (IV)

including any processes specifically delineated herein.
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WD 2005/ 116002 PCT/ US20051018081 [0323] C _e-al koxy in the conmpound of
formula (1) according to the present application may be a strai ght or

br anched wbkesyt1gooup cont ai ni ng 1-8 carbon at ons. Exeﬁﬁﬁdﬁ?mﬁ%WWﬁy gr oups
i ncl ude met hoxy, ethoxy, propoxy, isopropoxy, butoxy, sec- butoxy,
tert-butoxy, pentyloxy, isopentyloxy, hexyloxy, isohexyloxy, n- hept yl oxy,
and n- octyloxy. For parts of the range "Cl_6-al koxy" all subgroups thereof
are contenpl ated such as Cl_7-al koxy, Cl-6-al koxy, Cl.5-al koxy, Cl4-al koxy,

C2- s- al koxy, y

C4- 6- al koxy, [%5? %Z‘ﬁ)ﬁ ceg??plgﬁn@l) utl??éﬂ, g?rghlf %(W 6;%1:115%‘5turaecocfgrdl ng
to the F?ﬁé?ﬁ&ﬁien@ﬂﬁ'ub@ﬂiﬂl@@ropmlbxtba)r&reﬁﬁﬁ@lt ghi 10.8- llibfdamh&doﬂcdehy(gbguﬁse
containing 1-8 carbon atonms. Exenplary acyl groups include fornyl, acetyl,

pr opi onyype benzymetmediaieB disprder or achievipg immyws-Alodnlation n henesreadiment , the
n- hept a art of, t.he a al |

subgr ougléyof%F%ﬁecéq%eéo@%ﬁbgFFBI %'ln %hc’bgglt}@t g@fﬂ hgp&‘ﬁl%&%%% Cl- 5-acyl ,
G . a-aCylype x%%cgm?ac}i erﬁ%uﬂnéﬁﬁ' hyp@&er@l&ﬁbkteop&é’slé “dfiéhtia %px%sﬁ@ﬂ'wrus

C4- 6- acyl’, ] 8-al kenyl in the corrpound of formul a (I) accordi ng
to the phmms; andapﬁammtqmdlsms bl another amghdmwnt theamedical congitiogr oup

t 2-8 b t Ex | k I
17 br operGTeIvinE g aYh g FRATE MaER ratng. BEEuON: coPogiteny Be edical kniin
2- pent eriﬁvolw(ﬁﬁ H@m§w6p 1nﬁ5ah‘€& VdXthd héalﬁh%l% elrauétes %%&n@p&@w&lmeﬁpm@ar ts of
t he range s-al kenyl™ all subgroups thereof are contenpl ated such as

C2-7-al Imcd]cta,l cﬁmlﬁominWQMg debzyed-or dinkared| woumlmeallmgxmaused&ysreahkenwlth

C3.7-alk C5- 6-,,al k tc.
Co356] ERePGOERIGA Mk STONes crTRRdRamRba i dreds R e oS of SR B EGt he' <
present h?d?:?éévﬁﬁ’ﬁdsoﬁcﬁ% dedeBOuRBs! AaRhS Mlcéx'd%%bfés&ﬁr@‘dldéwqméﬁbﬂh& bi cyclic

or tricyclic alkyl group containing between 3-10 carbon atoms. Exenplary
cycl oal lepibogimensthe nnirmde—mxyh:ﬂatmnosp;dle;cte&fymhcb&hﬂrqdlosm;)Icprm,rmdtpgbmas}scI ohexyl ,
cycl oheptyl, 00 | ., cyclononyl, c cI cIo 2.2.1] hept - 2-yl,
E ricy flh ?d[a 3. [§fgﬂ3 (ihig dﬁ:a“in ;ﬂ'& a%%@tgge)é R, %ntlgn e apparent ﬁ%meﬁ)

rime iy AbRbBt &R
(1S, 2S, 3§ 5€§ &6% trimet hyl bi cycl o[3.1.1] hept-3-yl, 1- adamantyl,

nor adamantyl, and 2, ﬁé&rsu %rméﬂﬁwwmm%%&s of the range

C3-,0- cycl oaI Kyl " groups ereof are corit d such as

C3-y- | oal | oal, k I | k

Ga. 5. cyol oal W7 CAEvegbRol e Hyproinio fhE ¥reqtbn eption ea@yf%IxCeci,’%sséml_,
C? 10- Cxﬁ&leﬁioﬁg Ivm&smeolwqhqﬁgy& <&rGid d'eﬂycﬁggérfaw ez e BRlHe MO ety

opti ona be substitute one or e oX group

2005/ 116;6ﬁﬁboa€alélddaﬂﬁﬁfg/t6 ﬂed)l&ksenﬁ ﬁﬁ@ﬂﬁorﬁﬁaﬂr be 0yedl apainkiedurhentia (§sge conpound of

forrmlavﬁlo) according to the pre
97/07789), osteopor051s (see Canahs E. 1996, Mechanisms of glucocorticoid action in

bone: implications to glucocorticoid-induced osteoporosis, Journal of Clinical Endocrinology
and Metabolism, 81, 3441-3447) and may also be used for disorders in the immune system
(see Franchimont et al, “Inhibition of Th1 immune response by giucocorticoids:
dexamethasone selectively inhibits IL-12-induced Stat 4 phosphorylation in T lymphocytes”,
The journal of Immunology 2000, Feb 15, vol 164 (4), pages 1768-74) and also in the above
listed indications.

[0318] The various terms used, separately and in combinations, in the above
definition of the compounds having the Formula (I), (II), (III) and (IV) will be explained.

[0319] The term “aryl” in the present description is intended to include aromatic
rings (monocyclic or bicyclic) having from 6 to 10 ring carbon atoms, such as phenyl (Ph),
naphthyl, and indanyl (1. e., 2,3-dihydroindenyl), which optionally may be substituted by C,.
¢-alkyl. Examples of substituted aryl groups are benzyl, and 2-methylphenyl.
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application may be an optionally al kyl substituted cyclic, bicyclic or
tricyclic al kenyl group containing totally 3-10 carbon atons. Exenpl ary
cycl oal kewyl 20030602 | ncl ude cycl opropenyl, cycl obut enylpcgyQoeagsseny! .

cycl ohexenyl, cycl oheptenyl, cycl ooctenyl, cyclononenyl, cyclodecenyl, and
bi cycl o[ 2. 2. 1] hept-5-en-2-yl. For parts of the range "C3_I0-cycl oal kenyl"

all subgroups thereof are contenplated such as C3.9-cycl oal kenyl

C3-s-cycl oal kenyl, C3.7- cycloal kenyl, C3.6-cycl oal kenyl, C3_5-cycl oal kenyl
C4_1 - cycl 0ajos2oly | ThéSrOheterdanyll’ kesayd in th6presérd-degotiptiah kemyrlocydhie, bi- or
10-cycl oal kenyl , .CB 9-cycl gal kenyl,, etc. |n addit'brgn,, tEre cycl pal kenyl

moi et yUHHSHCHIPMBHEITE SYser (MUY PRg FiRgnGd i b AEPBALCHHRYENG errg} Buls. [0328] The

o §BhoBRS 670 g 8ok B8P 2R offRGEd RSl ARG | ude

fluori rom ne an erm"su in the
pr esenihidk 98¢ bpinotsofithe fing atonts ae gthetithan B30 sudhnes hietogen, sulfur, oxygen
"-hetero(Cl-Cs)al kyl" refers to a_noiety wherein a hetero ato sel ected

f r om opd seleniumy aspstef the riag systemobkasples pisyeh hetgrogry) gags aje .poi nt of
attach 04 : [ : .- ain.
[0331] THzold tibMRoE  arl BEEH, Sofifihold bR bdblf b le D llan 80T €
subst i pyiie; petazingepyrimidsie, pptidaaine; phratdie, ariadold) osieazole, tiréemanazol one ring
conmbi ne together tgo forma_cyclic, ring having a -NR1OC(O - therein. An
exanp| EOBTORD KUHONEE cfungxaling dsgquinelinp phthalazike einpalng,quinazoineirdales NH

[ 0332]. H ' q ' " - IS ' " 1's meant
i n thelséjr:lgglgh ﬁ%@%ﬁ‘?ﬁ iﬁ’g’r‘1£°?‘ﬁ’§§’)i?‘%b§ﬁ?du%i %gr%‘gﬁ’ﬁzlg!aesgﬂn?g%’}éﬁdé%ﬂﬁ%y be
subst i benzeshritddld) bepshiansie s, $-Hehzathiassly, 2, 1,8hefzarkleandihzol&lbetzifidezblz) al kyl ,
aryl, pyridylnmethyl, or heterocyclic rings e.qg. azetidine, yrrolidine,

pi per i Wdagole, bepradiokane indasephatriapthyadine.hi, &ieptthgiding achginefemzinerasdycl i c
rings Xa(_)‘,’Qlieingnal ly may be substituted with C _s-alkyl. Wth the expression
"optionalTy nono- or disubstituted" is neant in the present description
that the fupeRijon@he tendSheRrepyelsd™ ad “H&Ero@b'élgl” inehesprosdnt descaiption ish

I ndependent hydrogen. [0334] \Wen two of the above-nentioned terns are
used t@@‘-@ﬂﬁb%, influde ynsafirated asweH a5 patinly pad fudly sghsated mengubstandut ed by t he

b UeisnaicgTHRTRv g fodn 415 T PRHEN 454 15 6k Sy TRORE g g7 ol 200°7 110007
C3_I o-aterbaahis X b.gQ bRken, hilReVerafitrogen§hs parhéf thakiky lsysteRana tiw fedrifted! Kyl group

that is substituted by a hal ogen atom )
being carbon, such as, for example, the heteroary! groups mentioned above as well as the

corresponding partially saturated or fully saturated heterocyclic rings. Exemplary saturated
heterocyclic rings are azetidine, pyrrolidine, piperidine, piperazine, morpholine,
thiomorpholine, 1,4-oxazepane, azepane, phthalimide, indoline, isoindoline, 1,2,3,4-
tetrahydroquinoline, 1,2,3,4-tetrahydroisoquinoline, 3,4-dihydro-2H-1,4-benzoxazine,
hexahydroazepine, 3,4-dihydro-2(1H)isoquinoline, 2,3-dihydro-1H-indole, 1,3-dihydro-2H-
isoindole, azocane, 1-oxa-4-azaspiro[4.5)dec-4-ene, decahydroisoquinoline, and 1,4-
diazepane. In addition, the heterocyclyl or heterocyclic moiety may optionally be substituted
with one or more oxo groups.

[0322] C-alkyl in the compound of formula (I) according to the present
application may be a straight or branched alkyl group containing 1-8 carbon atoms.
Exemplary alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-
butyl, pentyl, isopentyl, hexyl, isohexyl, n-heptyl, and n-octyl. For parts of the range “C, .g-
alkyl” all subgroups thereof are contemplated such as Cjs-alkyl, C;¢-alkyl, C;.s-alkyl, C;.4-
alkyl, C,.3-alkyl, Cs.7-alkyl, Cyg-alkyl, C;.s-alkyl, Cs5-alkyl, Cs¢-alkyl, etc.
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[0335] Metabolites of the conpounds of Fornula (1), (Il), (Il1l) and (1V) can
take on many forns and the present invention enconpasses the netabolites of
t he conpavadensassoeel | as the parent conpound. [0336] ABCEABMKEIBHh, t he
term "prodrug” neans a derivative of a conpound that can hydrolyze,

oxi di ze, or otherw se react under biological conditions (in vitro or in
vivo) to provide an active conpound, particularly a benzam de derivative.
Exanpl es of prodrugs include, but are not limted to, derivatives and

met abol i t es[0823]a Gegpalkokylm the compoundeoftfhmmula (I etectdingitothediredentzabl e gr oups

such as hi ohydrolyzabl e am des, . bj drol yzabl e esters bi phydrol yzabl e
car barARPLSIOBTBR N opy R CERieBEHARYS SIS RHROIE 2B A baR AR, and

bi ohy I iBcladehn ) | sphat e or
tri phgﬁs}%%gyaﬂm%? %?@Irbggﬁ} pr g%?ﬁfg’se&(;ﬁ?@’clgngo ou!r’lgégg\fa?)? %9?6{1#%{323?3 functi onal
gr oupshasxy, tdrebutoxw ipeatykory, sspartgloxyfhekylexyasdhexyloky, mbemylofhendar boxyl at e
esters are convenient|y forned 'bﬁ( esterifyin ny of the calrb xyl.ic acid
noi et i%ylﬁbé§8ﬁpa%§1°étk%r%f3e irf-81X0KY o [ﬂ-ﬁ)gr%lgﬁ%[%@f@éq fQnigap B?egﬁg‘f'.}b%f usin
vel |- KBOMNR, ROGMIRYCe, ASIKDRASS (B! PECL R BUT GellkonMedl aikaay, Gher st y
and Drifg B ROVEry °2‘§h ed. % nal'd J. " Abf aham Bd.., 2001, W Iey?l ‘and Desi gn

and Appilkesy, Gap-atifoxyPCpgalkgsy,€td. Bundgaard ed., 1985, Harwood Acadenic
Publ i shers Gith). [0 ] "Tautoner! re structural isoners

[ 0337 L s one qof twq. or
that exist PA2Hqufi-s-Beylimthegqmpgprd ?ééﬁp\rﬁ? (géﬁ% 1&do RRFEHEARRIGARM ¢ f orm

to ano ks t r | ow are
enconpiazty® s PO ERER acyh foup AR P aarhdn ok THERMEY sl 26 %) °.
RS\ N Xgrdupslindaad fdrimyl) 336ty1, psopieed, Yutyrgl, isoblityyyly edleryl, iisovaletyiy mhetanayl; onpound
of Forrrula(olé/%l, crny, (IIIF), or (1V) where water nol ecul es are conbined in
a def i rrhertanoy 3d acoctpnayhFog patts pithe rapge t es-2¢yly all subgsoynschereef 3¢ t he

or 1 el Criit G R R S A O E P 1), o

(1'V) wWOgesecyhddvenyl, Blsecyl, er. are conbined in a definite ratio as an integral
part of -the crystal structure of the conpound. (03411 Depending on its

structure, ASIhnFasalkenyldn theccompound pifosaukadiasrerding to the present
application may be a straight or branched acyl group containing 2-8 carbon atoms. Exemplary

alkenyl groups include vinyl, 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 1-
pentenyl, 2-pentenyl, 1-hexenyl, 2-hexenyl, 1-heptenyl, and 1-octenyl. For parts of the range
“Cs.g-alkenyl” all subgroups thereof are contemplated such as C,;-alkenyl, Cy.¢-alkenyl, C;.5-
alkenyl, C,.4-alkenyl, C;.s-alkenyl, C3s-alkenyl, Cs¢-alkenyl, Cs.s-alkenyl, C4.7-alkenyl, Cs.¢-
alkenyl, etc.

[0326] Cs.j0-cycloalkyl in the compound of formula (I) according to the present
application may be an optionally substituted monocyclic, bicyclic or tricyclic alkyl group
containing between 3-10 carbon atoms. Exemplary cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, -cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,
bicyclo[2.2.1]hept-2-yl, tricyclo[3.3.1.0~3,7~]non-3-yl, (1R,2R,3R,5S5)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yl, (1S,2S,3S,5R)-2,6,6-trimethylbicyclo{3.1.1]hept-3-yl, 1-
adamantyl, noradamantyl, and 2,2,3,3-tetramethylcyclopropyl. For parts of the range “Cs.;o-
cycloalkyl” all subgroups thereof are contemplated such as Cs.g-cycloalkyl, Cs.g-cycloalkyl,
Cs.7-cycloalkyl, Cs.g-cycloalkyl, Cs.s-cycloalkyl, Cy.1o-cycloalkyl, Cs.ig-cycloalkyl, Ce.10-
cycloalkyl, C7.9-cycloalkyl, Cgo-cycloalkyl, etc. In addition, the cycloalkyl moiety may

optionally be substituted with one or more oxo groups.
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used herein, refers to a pharnmaceutically acceptable organic or inorganic
acid or base salt of a benzam de derivative. Representative

phar naceuwiocab$/yieeecept abl e salts include, e.g., alkali PGREVRAOYUBE 5| kal i
earth salts, ammonium salts, water-soluble and water-insoluble salts, such
as the acetate, ansonate (4, 4-diamnostilbene-2, 2 -disulfonate),

benzenesul fonate, benzonate, bicarbonate, bisulfate, bitartrate, borate,
brom de, butyrate, calcium calciumedetate, cansylate, carbonate, chloride,

citrate, cl $A2hr Casecydoaikenybitihe epmpounspiifarmaula £ jagearding to thegiresent e,

esyl ate, .fiunarat I Hat gl te,..gly ilate,
ot | AORSBHRERLBE o oGP R B AN e MERTR' I ol Rl ek Rino

hydr oc Bbmaind, totally A HXyHedNitbe8! Bxeripaty dgcloblkerylighiats énclhdecdy@lopropenyl,

| act obi onate, laurate, nalate, naleate mandel at e, nesyl ate, nethyl brom de,

met hy| ayelebutenylraycloperienylaeyclohenen ccyclohgpiony: eyclodctenyl, syclonenesvhyl gl ucami ne
ammoni um,sal t, .3- hydr oxv.-2- thoate | eat.e xal at e, almtate.,. panoate
T ey et HRRARORS S SO ERFor B Bt . R B iy P
phosphat gisbreliRsRéred are !@bﬁt&ﬁ?&tedpﬁkﬂ gRCAC VI ONREEA, B Oi3icRaleRyl, C;.7-

e,

p-tol uenesul fonate, salicyla stearate, subacetate, succinate, sulfate,
sul f osayélealkenyd, Cxseayshoaikenyl, Snsayeloalkemyls Ga e-cyelealkemyleCs.iotaysiprlkenyl, Ce.

Lo o a0 % R B SIS, iRl TRy 2ot o' e
| nst anggidih eraPbpiioRABGS GdklititeddsiBiEedH Rorsdkb ghapshave nul tiple

counterions. Hence, a pharnaceuti cal I%/. acceptabl e salt can have one or nore
char ged at ofi8328hd/The terme"Tmlogent er Gwlaitintheopresent desepiptigw istinteddédeoei n, t he

term"ge trical isoners” r.efers. gonpounds that have the sane nol ecul ar
f or mul g"“g‘gﬁ’ qﬁ’é‘nﬁ’t%’i%m}ﬁ' E“}“H%F‘F‘?E’:ag}ﬁ non- equi val ent positions to one
anot her. [ Opgidb) ATHe36¢h RNRBAYI” it IR PR deSEHptioAl méame ARAI® grégf. €rs to

conpounds with chiral atoms Wwhich have the ability to rotate pl ane
pol ari zed | i[@330] AhS teromf-hgteradCi-6is)alkyihérefers t a myoidty aheiesabeteroatbmee

ti d diast | | ds. whi ch
ot ngneere B0 e PRef SRattietRysen nlfy ety Bt dhe popER LRGP © | 03441
As useghd@reimdlechR3mals Qg\g},g@@;bscgcggj_rk?[&mﬁ{ hane, 10346] DEAD neans di et hyl

azocar boxyl ate, 38 WD 2005/11600 US2005/ 018081 [0347] DMF neans
di met hyl f or (@331#le TheosuscyeDCamedsaspso ring” refers to compounds where the

1-(3-di Nyl am nopropyl.) - 3z et hyl car bodi i m de hydrochl ori de, 3491 Et her
reans. GVBHRAROA - BrUema B GHEOT DA bR R pOlATs (8 OB OBERE Hrmans
1- hy dr gerb£ By i3l fhg a -NR'°C(0)- therein. An example of such a moiety is shown in the

example below:
0]
b
N~ 'S NH
H g

[0332] ©Fs

[0333] With the expression “mono- or di-substituted” is meant in the present
description that the functionalities in question may be substituted with independently C, -
acyl, Cy.g-alkenyl, C,.3-(cyclo)alkyl, aryl, pyridylmethyl, or heterocyclic rings e.g. azetidine,
pyrrolidine, piperidine, piperazine, morpholine and thiomorpholine, which heterocyclic rings
optionally may be substituted with C;_s-alkyl. With the expression “optionally mono- or
disubstituted” is meant in the present description that the functionalities in question may also
be substituted with independently hydrogen.

[0334] When two of the above-mentioned terms are used together, it fs intended that
the latter group is substituted by the former. For example, Cs.jo-cycloalkyl-C,.g-alkyl means a
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[ 03521 HPLC neans hi gh-performance |iquid chromat ography, [03531 LC neans

| i qui d chromat ography, [0354] MeCN neans acetonitrile, [0355] DPPA neans

di phenyl phogpisongdozazi de, [0356] RT neans room t enper atParas2f@3da8081 SM neans
starting material, [0358] TEA neans triethylamne, and [0359] THE neans
tetrahydrofuran. [03601 Conbi nati ons of substituents and vari abl es

envi sioned by this invention are onI y those that result in the formation of
st abl e conmpounds. The term "stable", as used herein, refers to conpounds

whi ch (pgaties group it i mbsﬁmte‘dlby e04. mtaycmhlkwgrrasapulimeWuwa angthatoalehl nai nt ai ns
the integrity of the comp :ﬂg for a suff|C| ent period of time to be useful
f or tﬁ?a“%gp&@é%’l E@tlalﬂllaédﬁ statutpdby ahalogeR@foveut i ¢ administration to a

11715 i RSP MARRE e ofipTRA of Al (ko (M) AP Rean o 1 oot

descr inpiny dormiseimd sheprepdm ineatibn gicoaipayses treapétalin el thy adbmpeunds uswels an
ester or an am de, which derivative is biotransforned in the body to form
t he aéﬂh@é’atﬁnﬁgor{%@@ Goodman and G I man's, The Pharnacol ogi cal basis of

SyersPeutt fiagh) Mg e, e b Lol e 335 r SEABRIATARL! o0 O

descr it hﬁd?o?ﬁe rwldis@wbthenﬂs@f@amndlgblalqgim oRednisCAl vinopasiibo)as that is
general ly safe, non-toxic and neither hiol ogical Ié nor_otherw se
¥

undes PreyiAeanAcH Ve ARINPRIEYL, partigulat]y agnzamyde é@i\@ﬁwﬁa amples gEPiRATUSSas  hunan
Doy TRfehitel 6 and B 1ichi0H08] aerRRBAREAL BRI ASGRALANIE dBALIRe RD 11 T he

presen Scrlp Ionsa i ch are pharnaceutic acceptable,; as defined

abov e inchii¢ bidtiydrolpedbegduphsuctias brahg}dromablﬁmﬁdiagbmaydz@gtzaMbtesrtersSu ch salts
include acid addition salts forpmed with organic and inorganic acids, such

as hyét éwmblsrc@ﬂ@maﬁssdbregwowétr}ﬁe@bow% bighydiodyrable ureides, ard ¢ 39 WO

200t e o B e R S G

t r I f I PeSFOAbt prodagls &f chbmpBiinds vAtH chrbekyt Ainbtiénal gidhips h&rthandveeramyd estéist I'i C
aci d, ben20| c. acid, ascorbic acid and the |ike. Base addition salts may be

f or meef tietcarboxylimacid. Theicarhexyjaln |eételt§aa§@@,onvgm§nthaﬁ)r@@d by este g any, of

Chol t Tie oS TSR R AP e it NS IpATE S Vo TRV e BERELI T

acceplusing &eldinoSnahetbods) st thbseaiescrided by @uigyrmMa&ch@! Ehbmistry and
Drug Discovery 6™ ed. (Donald J. Abraham ed., 2001, Wiley) and Design and Application of
Prodrugs (H. Bundgaard ed., 1985, Harwood Academic Publishers Gmfh).

[0337] “Tautomer” is one of two or more structural isomers that exist in equilibrium

and are readily converted from one isomeric form to another, in the present case, tautomers of

the structures below are encompassed by the present invention.

0 O
RS
N R® HN
/“\ " | )\ i
RS /
Rs\ N X \N X

[0338] H
[0339] As used herein, “hydrate” is a form of a compound of Formula (I), (IT), (III),
or (IV) where water molecules are combined in a definite ratio as an integral part of the

crystal structure of the compound.
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[ 0364] Pharnmaceutical conpositions according to the present invention
contain a pharmaceutically acceptable carrier together with at | east one of
t he conpov@dedsaesmozi sing the fornmula (1) as described kreraispooahosost

di ssol ved or dispersed therein as an active, antimcrobial, ingredient. In
a preferred enbodi ment, the therapeutic conmposition is not imrunogenic when
adm ni stered to a human patient for therapeutic purposes, unless that
purpose is to induce an i mmune response. [0365] The preparation of a

phar macol ogp3s@) CoyiRes hereir)“sofatte”d9BfeHMN6S del dovthound gF BinfNA ) diiysol ved or
di spersed therein is well understood in the art. Typically such

T

conpodiD; en{dV hwaersrsepgntrolesules aveqombingddn e dsfinide wmtiors an agtegrabpartofsol ut i ons

or su%[x)ee&%tgl%mcm?gmﬂg%o%om-aqueous, however, solid forms suitable for
nlirq

sol uti on, “or ‘suspensi ons, uid prior to use can also be prepared. The
preparati ofoRda) dDépendiagomulsstrictart, tHephest “ghemacditically aapepdbRalt maybe m xed
w th excipients, which are pharnmaceutically, acceptable and conpatible with
the ads¢deereingicsds b pPhaTmarsutigaibypacsptablgioreaiceorineraaris arid arfbese sidiradgeut i ¢

cal | nounE GaRRE Rt ARl R0 bt Pl MR PenaRer cor 11

addi t ingdtal shits, dBalileaflh silke am@vRASh AlRNwARY. s61Qble ahd wikd}Qhsolime BilE, Qfchauxi | i ary
substances such as wetting or enul S|f£| ng agents, pH buffering agents and

t he | iak¢hedseiets, ambenste(4hdiamingstithencane séiswfonpted, hepréngaulfongtes Henzonate,
Adj uvar | s@ be. i.0 .t he. itian. [0367) P i cal |
et opehisrTat Pelfare S BHERF BordiE MO SRS CARiumt SA R BRARET OO Car Y er s

ar e steamkylBtedsifediate, SRloHdE, Wittt MMvitaited dihyAfb cHRIRE] dletaté, RdRYMEd, i on to the
active ingredients and water, or contain a buffer such as sodi um phosphat e

at phestobite; gs\date, fiumaraie glecepiats; glusonye czntamaie; plycollylasamilatsuch as

phosphat e: buffered, saline. Still furtiher, .agueous..,carrier.s.can contain nore
than g qpéxros@gfe[, ,ﬁe)é)gr Jofriales hgirp{)%mlgg,cl}ﬁé rgrgbqeuﬁy éfﬂgm%g ssi um

chl or i@y yRPHHOARS iodid & POt BRatd] 1 MG AL  1adiohiyRitE hBaR, Alalktd maAdk, ot her

sol utes. 4 20051116002 PCI/ US20051018081 [ 03681 Liquid conpositions can
al so coandaliate, mmesylatd, phtyigomideamdthylromate.onethylsulfate roueate; Inapsyiate, ofitratat er .
Exenpl.ary of .such additional | igui hase r erine, vegetable oils
Such AETepHgRCEEac smioraitg sah ¢ HieheRi? SRS B ouate BT wat or - of
emul sigaRPatel(PI&RthdEbiB DR yREBH S naghth6AERAHohhte)) pasetieda@dg to one of the
preferred enbodi nents of ‘the ‘present invention conprising conpounds

conpr iphpsphatefdiplfasphaie.i¢rate, polygalastuionaidcprppignatadetaluenssulfonats; egdicalatee sal t s

of that conmponent therein as.set t ..above. Pharmaceutically acceptable
salts Sﬁeﬁfﬁ?%a’gbﬁcﬁtéteaﬁlfcﬁl%&ed ﬂ‘lif%ﬁ Sé‘ﬁ#ﬂ‘c‘aat& ﬂgﬁfn%\et ﬁﬁm’?ﬁ% LTS Zer‘ﬁcf?ge’ groups of
the pebyPROHH&ERbdIdRAANEV fera@ ARS MiriRrhHR! &8Rirmad&itially Heddp@Ble shRtafXanpl e,
hydr ochl’ori'c or phosphoric acids, or such organic acids as acetic acid,

t ar t arhiaee morethamemelelarged atom in its structure. In this instance the pharmaceutically

acceptable salt can have multiple counterions. Hence, a pharmaceutically acceptable salt can
have one or more charged atoms and/or one or more counterions.

[0342] As used herein , the term “geometrical isomers” refers compounds that have
the same molecular formula but the atoms are in different non-equivalent positions to one
another.

[0343] As used herein, the term “optical isomers” refers to compounds with chiral
atoms which have the ability to rotate plane polarized light, R/S configuration. The term
optical isomer include enantiomers and diastereomers as well as compounds which can be
distinguished one from the other by the designations of (D) and (L).

[0344] As used herein:

[0345] DCM means dichloromethane,

[0346] DEAD means diethyl azocarboxylate,
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acid and the like. Salts formed with the free carboxyl groups can also be
derived from inorganic bases such as, for exanple, sodium potassium
amoni um WORWSAK? ferric hydroxides, and such organi ECHAS260503081

i sopropyl am ne, trimethylam ne, 2-ethylam noethanol, histidine, procaine
and the like. [0370] The preparations according to the preferred enbodi nents
maybe adm nistered orally, topically, intraperitoneally, intraarticularly,

intracranially, intradermally, _intramuscularly, intraocularly,

i ntrat hecal | [#347ht PAMEmsaas Jimethydformamdsysiy. Qther routes are known to

t hose of ordj AT d he. A ( .
conpost ti onslCuaah  SiCT mid 1 13, tnyldhiddphob IR UM 1cXp T L L BONGride

t abl ets, cap348l, Efendeass digthyhethers, | ozenges, liquid or gel preparations,
such as oral, topical or sterjle parenteral solutions or suspensions.

Tabl ets and [@ﬁﬂgu%@AFﬂeaB$§¢‘y]é&§?tﬁi stration may be in unit dose
presentation ﬁ% Nt a4l j.onal excipients such as binding
agents, for L‘i?gm e sﬂ}ﬁ%ﬁnggg{ﬂ%ybg%\gﬁ}%e’sorbi tol, traganath or .
pol yvi nyl - py[0362) deiP&C thiednsetigh-performlance hqed chrogaatograptiyze- st arch, cal ci um

phosphat e, cal ci um hydrogen phgsphate, sodium starch glycol ate, sorbitol or
gl ycine; tali1388k i hE meansiliguKt cheomatogaaghysi um st earate, talc, pol yet hyl ene
gl ycol or silg4 kOx i ly colloidal); disintegrants e.g. potato
starch, or adeggFag}l(e?i}w/\e ?ﬁ‘sﬁ‘&g&?&gﬁ S such as sodiumlauryl sulfate. The

tabl ets may [0355paDP® Aageaisdiiptgnylphogshondazide) | known in nor mal
phar maceutical practice. Oral liquid preparations may be in the formof e.g.
aqueous or ol0396] sBIgeeansaeem teBPFEERS, enul si ons, syrups or elixirs or may

be presented . constitution with water or other
sui tabl e veh[@?gﬁbg%wg&%gggglg%gﬁtﬁagui d preparations may contain
convent i onal [(388) t TEAsmsaghristhyRusipgasd ng agents, e.g. sorbitol, syrup,

met hyl cel |l ul ose %Iqﬁ:ti onally m crocrystalline), glucose syrup, gelatin
hydr ogenat ed[(88Pb| Hfaneansatrajypdradersn116002 PCT/ US20051018081  enul si fyi ng

agents e.g. hi hj o] g |, - .vehi cl es
(obicn Coy |BR8DE, CompRaaht 8P o BRRGEE Bn vl R Riopd By ALFRARIEAR D, 511
0i |y esbglysheyd@tint acsullliy @Rr foftRatiddr siRydbR @nPonaed. Thefterfii fydbléll, 60ieel herein,
preservatives e.g. methyl or prop p- hydroxybenzoate or sorbic acid, and

i ]1: f desi reers &mméwhwﬁu nOseEAss pta 'lli@f mtfﬁ%@@rrtp ﬁBO‘éIW&CtUTF@BC?fWPiChAn
Cher apeliEI ALY Pt ipeEH of o A it e ERBYIF i1 f Be ST Ry be

obj ect i p@pbiesBetailedBEsH (1., ahdtiip QidRdinGE itradion 186 stk ctTor Siehieaeidnyef (i . e.
subject gives an indication of or feels an effect). A pharnaceutical

conposi disease.adepHEDinhibitien 1prfetiSh] -nediated disaasejray conprise typically an
amount of at t.0.1 wejgh rcenpt of conmpound. conprising the formula (1)
per wei ght ofdz’gifalrrg?&Fé?‘aﬁg?émg?%ﬁp&&‘?i%ﬁ%ﬁmpgm PeAEént is a ratio by

vei ght  garf@tdibgically acceptable derivative, such as an ester or an amide, which derivative is

biotransformed in the body to form the active drug (see Goodman and Gilman’s, The
Pharmacological basis of Therapeutics, 8" ed., McGraw-Hill, Int. Ed. 1992,
“Biotransformation of Drugs, p. 13-15).

[0362] “Pharmaceutically acceptable” means in the present description being useful
in preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable and includes being useful for veterinary use as well as
human pharmaceutical use.

[0363] ‘‘Pharmaceutically acceptable salts” mean in the present description salts
which are pharmaceutically acceptable, as defined above, and which possess the desired
pharmacological activity. Such salts include acid addition salts formed with organic and
inorganic acids, such as hydrogen chloride, hydrogen bromide, hydrogen iodide, sulfuric
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conposition. Thus, for exanple, 0.1 weight percent is 0.1 grans of conpound
conprising the formula (1) per 100 grans of total conposition. A suitable
dai |y orawodweziiber a mamual, preferably a human bei ng,pOTysS29es7018081 del y
depending on the condition of the patient. However a dose of conpound
conprising the formula (1) of about 0.1 to 300 ny/kg body weight may be
appropriate. [0373] The conpositions according to the present invention my

al so be used veterinarily and thus they may conprise a veterinarily

accept apidephospharicearid, geeticaciq, @lycoltp acid caplsisiasis makenie anA oM AL 3RE: may be t hus
adm ni |l . . CaAtsS : : Lo taent net hods.
[0374) P EaBaRWIE. sy frofketic S8Rt i buceBlip B34, kil g R

i sot opia€id| bahzoicakRl, hedrbicayidhead tisclikeaBase aidapnaalts mag e formddOBiNSdreaics
invention relates to nmethods, of making conpounds of any of the formnulae

her ei n and AN NRASED 48¢H FFOJHYN, GHENYHA, RoFAsSIER, EHEIUEL SFBUNERINF t he for mul ae
del i neat ed herai NI | Y 1 Pk: del .0 . The conpounds
of for ane %mm%t%v{ekﬁr?ggl hg%n%rg’e%]g);lg%%g@@éél?gi %@ﬁ%‘?g‘g@géﬂe t,lo%{‘}gvent i onal

met hodphadiide@iallg aeddpiablealie beltdrapd@ddobf arty cd Aginuldetherdine f ol | owi ng
met hods. Further, the pharmacol ogy .in-vitro was studied using the follow ng

reagent s and03f hdhermamstic! compositiens acegrdingde the presene InyPRETEEANAIR But es

del i neat ed her.ei i Hgg d I Y/ . al ysts,
and pr 8%‘3’3%%‘&%‘!13 gg%gkag ?4 epr %rttrég{qleﬁg%g{r%d%s} érgégoe nﬁés gomﬁ‘ﬁg%%{)%ggglgéescr i bed
above Ri/foameR (Bddides@ibet hyreimsdovdedissoded or @ishbreed thefedi s &f a@fveer the steps
descri bed specifically herein, to add or renove suitable protecting groups

in or dantimésrobipk ingeediery. bl d pralesspd ermbegianest, the herapain ¢RIRDOSIIONASEPY | on,

per  or ne e §nph RS ERed o Rl SERIL A RS PSRRI Bl pounas

Synt hetphﬁ)osgﬁqaﬁﬁdcyaﬁﬁ@ﬁ@ﬁ@fﬁp@ﬁs@ns and protecting group nethodol ogi es
(protection and deprotection) useful in synthesizing applicable conpounds

are known i f036G5¢ arhe prepfratiog afdepharmaco Fempositigrs@atieontainbantiven R.

Lar ock,_ Compr.ehensi v .gani ¢ Jransformati.ons, .V Publ. sher s 1989); T.W
& eone T BHEARRNE o iRl A-BRE Nl Rhuptes oS TweREL ek By Tromn
W ey apghpSsiisns(akd Bfkpared. as sicfistinjsatudidyleitiires diquiddoRaRns P suspb@pdls, S Reagent s
for Organic Synthesis, John WIley and Sons (1994); and L. Paquette, ed.,

Encycl @aeesiug opRorRagsens.diomsyer, eplighioros syitebledor solutierer vwspeysiensdindigwid ( 1995)
are nePuBy e sihara PRB IR Ths ity Sy B R TConprising' means
"includi ng Qe366)OtTHel dtiv@Fhet@ient Mybe ndikb@with @Rcipleaf, WAdchré Ubst ances,
additives or carriers may be present. :

pharmaceutically acceptable and compatible with the active ingredient and in amounts

suitable for use in the therapeutic methods described herein. Suitable excipients are, for

example, water, saline, dextrose, glycerol, ethanol or the like and combinations thereof. In

addition, if desired, the composition may contain minor amounts of auxiliary substances such

as wetting or emulsifying agents, pH buffering agents and the like which enhance the

effectiveness of the active ingredient. Adjuvants may also be present in the composition.

[0367] Pharmaceutically acceptable carriers are well known in the art. Exemplary of

liquid carriers are sterile aqueous solutions that contain no materials in addition to the active

ingredients and water, or contain a buffer such as sodium phosphate at physiological pH

value, physiological saline or both, such as phosphate-buffered saline. Still further, aqueous

carriers can contain more than one buffer salt, as well as salts such as sodium and potassium

chlorides, dextrose, propylene glycol, polyethylene glycol and other solutes.
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[0378] The invention wll now be described in reference to the foll ow ng
Exanpl es. These Exanples are not to be regarded as limting the scope of
the pres d&%ﬁa jon, but shall only serve in an ill upgfkioisoisesmner .
EXAMPLES f L EXAMPLES Scintillation Proximty Assay 103791 [1, 2(n)
- 3H]-cortisone was purchased from Anersham Phar nmaci a Bi ot ech.

Anti-cortisol nonocl onal nouse anti body, clone 6D6.7 was obtained from

| mmunot ech and Scintillation proximty assay (SPA) beads coated with

nonocl onal ' : | 3 AT : : | i h.
NADPH, 1 ot HE e o e e e 6 6- )
was suwaplusied olf wattir gfseempliny df sneinadiitidndl higndd pkyses ereqdl geernie hyegemplermike t ype- 1
enzyme (11-13-HSD1l) ,was expressed iQ_Fng C(Qi a pastoris. 18-13- glycyrrhetinic
aci d (s} aygestontedioHe B ERRIGFSISTOTIAN AT HBYSQIEig andiaien themBisionfe  conpounds

wer e perfor o] ' . (o) sted were
di ssol ved I[ﬁ?&b&vgg?e(p}ﬁ%?'cegﬁgﬁ?Pﬁgﬁéﬁo#%&%&wgﬁﬁgpggﬁ .2 containing 1
MV EDefaboldha&fid ofTthe praskiiti invéntiah icomprifing camnpounta soaprising thafonahilagtuadr a. The

anount of the groduct_ [3H] -cortisol, bound to the beads was determned in a
Packarmay melydephgrmageutically aeceptaplegalteiosthatromponenthereByastset outa8ovgp

2005/ 8 : ; 11 - (L3 WAS

carri ahaifeericaly Edasle Hkma bR peil abnloahe TR BT o

wel | yebupsefthe polfpdptide)thatune formed with iadiganiceeidCbuchpdd, Tor2xampleh 1 M EDTA, a
substrate mxture tritiated Cortisone/ NADPH (175 nM/ 181 M, G6- P (1 mV
and i rrydmschloris or phesphpHE agids, prisuesorganic geids asaqefic agdqlartaamacidanandelict i at ed
by the . Ry b= | 1t i chi s cell

hormgea lacf%‘ 6&9& ﬁnﬂ%%gg?rge@éd&l Eehp%lrgygg‘ ro%&i%ﬁi‘pa%%ggg igﬁi!ﬂg%?ﬁﬁéé%’ J|)"r§llal anount of
enzy nensgeic bases sach a4 fdreku@ple, Sodiad, fodassim] hmiidnitn; cdslim®Mfagicm xi ng, the
pl ates were shaken for 30 to 45 mnutes at room tenperature. The reactions

wer e thydraxideseandfuel onganicthases asNsaprepyiasping drimetiplamms ndethytaainogthane

antib - WAS n OLof 4M followd by 100 L of SPA beads
(susp%ﬁ%ﬁd\é\&agéogrgl F%ggtﬁ% 15 e manufacturers instructions). Appropriate

cont rol s wgqQ876jet Theprbyaratidtstacedidinighe thklprafehiePémbediateng fag e non-specific
bi ndi.ng (NSB) val ue. [0382] The plates were covered with plastic film and

i ncub nigiered asaldy dopieally, suraperiteneadly, infreattigwlarly dnfprecranighy, intsadesmally;ount i ng.
Th t of, [3H - tl l. ' t.o th t 1 ned. |

i or on PP LERRY el R Rond APl ek BRI RE R ol ues
for thgokwihb Bidse bsoMimsarp skiflan RGrdy use of Activity Base. The Ki value is

cal cul ated . . ) i
[0371]) The orally administrable compositions according to the present invention

may be in the form of tablets, capsules, powders, granules, lozenges, liquid or gel
preparations, such as oral, topical or sterile parenteral solutions or suspensions. Tablets and
capsules for oral administration may be in unit dose presentatioﬁ form and may contain
conventional excipients such as binding agents, for example syrup, acacia, gelatin, sorbitol,
traganath or polyvinyl-pyrrolidone; fillers e.g. lactose, sugar, maize-starch, calcium
phosphate, calcium hydrogen phosphate, sodium starch glycolate, sorbitol or glycine;
tabletting lubricant e.g. magnesium stearate, talc, polyethylene glycol or silicon dioxide
(optionally colloidal); disintegrants €.g. potato starch, or acceptable wetting agents such as
sodium lauryl sulfate. The tablets may be coated according to methods well known in normal
pharmaceutical practice. Oral liquid preparations may be in the form of e.g. aqueous or oily
suspensions, solutions, emulsions, syrups or elixirs or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, e.g. sorbitol, syrup, methyl
cellulose (optionally microcrystalline), glucose syrup, gelatin hydrogenated edible fats;
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from1C50 and the Kmvalue is cal culated using the Cheng Prushoff equation
(with reversible inhibition that follows the M chaelis-Mnten equation): Ki

= |1 CG50( 1y Shdédsmisobsheng, Y.C.; Prushoff, WH Bi ochem pPrarspmsoisosilo973, 22,
3099-3108]. The 1C50 is neasured experinentally in an assay wherein the

decrease of the turnover of cortisone to cortisol is dependent on the
I nhi bition potential of each substance. The Ki val ues of the conpounds of
the present invention for the 11-R-HSDI enzyne lie typically between about
10 nM andlsifahgugentOe.lyl leBiehinyveotlsitananormoteatddr aexdaploasaqgaeasrvdhivgest(@hidhe

t inventian. Exanple Ki | _ 10 250 . 14 107 48 174 d oning,
Bpr oSSR ckS Bipls P19t BAmaRd SHoTHiBRNEOSBueib WHFPESSHgh Fand
e ; . : > tal
B ocheh et Bpnd éfe BEbE 6r RGO paRHaLbEct Pnint EHAM PSS Tom of < he
human kyirytgbehzoass ¢ dodbiic heidf dimltif désirell eomventiosal Shgoeiinsor cblouRg 296116002

PCT/ US2005/ 018081  Enzynme Assay: [0384] The 1C50 and Ki of the conpounds are
det er mi ned 9372he"4n efigdiveqmanink ggfers foppgmount ofq eprapeundvingl sgnfersmr er , (pH

B e e

3H- Cor inessurad] e saharestrafarken) oe sybjédhivei(i.ersubjeclfifendy) ind[caB6DAf drfeslse Prep
(20 nM for. human, 10 nM for nouse) [03901 Cortisol, Antibody (East Coast
Bi ol ogfttefifact). Aphagmagautiel sampositian agcophng 1B FESSE AN VREEIQE, TNAYETEPIASS)

Bi 0sC| _ ! = - A ich 1
r0303] SEEATS AR AmERARr et L helB B R EogBO L st SR AL 0y 11
buf f er perbagghtof fmsaittherapéuticedipdsitibn.sA weiliht percenttis & eativet weightetotagual |y (10
pMto 0.1 nM. Al of the solutions and dilutions are nmade in the Assay

Buf f er commmsin. Bhusadergrample; Od wieighigergent isOnhgrems of somppyndepsprispigthes

prat e T B poh3b graff ¢1TFtapbpptghidon, o id dpi Bl oRATH ¥yl g

3H- cor prespitty @ hdmlah being, may vary widely depending on the condition of the patient.

RO

However a dose of compound comprising the formula (I) of about 0.1 to 300 mg/kg body
weight may be appropriate.

[0373] The compositions according to the present invention may also be used
veterinarily and thus they may comprise a veterinarily acceptable excipient or carrier. The
compounds and compositions may be thus administered to animals, e.g., cats, dogs, or horses,
in treatment methods. '

[0374] The compounds of the present invention in labelled form, e.g. isotopically
labelled, may be used as a diagnostic agent.

[0375] This invention relates to methods of making compounds of any of the
formulae herein comprising reacting any one or more of the compounds of the formulae
delineated herein, including any processes delineated herein. The compounds of formula (T)
above may be prepared by, or in analogy with, conventional methods, and especially
according to or in analogy with the following methods. Further, the pharmacology in-vitro
was studied using the following reagents and methods.

[0376] The chemicals used in the synthetic routes delineated herein may include, for
example, solvents, reagents, catalysts, and protecting group and deprotecting group reagents.
The methods described above may also additionally include steps, either before or éfter the
steps described specifically herein, to add or remove suitable protecting groups in order to
ultimately allow synthesis of the compounds. In addition, various synthetic steps may be
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[0396] 5. Initiate reaction by adding 40 L of HSD-1 enzyne prep to the
wells. [0397] 6. The plate is covered with tape and i ncubated on an orbital

shaker f avo200sRi1éb2 RT. [0398] 7. After | h, the tape i sptenRy®sodish
anti-cortisol antibody (10 L), GA solution (10 L), and SPA bead preparation

(100 L) is added. [0399] 8. The plate is incubated (30 mn) on an orbital
shaker at RT. [0400] 9. The counts are read on a TopCount NXT reader.
[ 0401] 10. A dose-reponse curve is first plotted using the G aphpad Prism

sof t wagegforined geseiltdreaté beyuea&orvaderes givieHOAdsirdd compbirals] Safhetizl ue and t he
known Km value for the substrate and HSDL enzyne, an estimated Ki can be
cal cul geadstyf transformatipryAndifoiopiRGgrouR Higthadelesieti(protecignand fgprotection)

to.t ner by eyt HREE O BAl G, sicdu e B Roui e b B "

11p- HSRbseeduemitedds |, Vatock( Compieliehsitd OrdnseBansongamdisf VOR hidivhasd 10 M
[ 0404] The foll owi ng conpounds exhibited activity in the Enzyne assay with

| c5oh U&B%Delé" WeGeeonn and Pds. M WptsaBayecpive Growns|in Qygeninsyiiessh dnyid.alehno) - 5- (|
) «1. 3-thi - 4(5 . 1940 I .
o ot WYeR e SPpf1IR T ekt bl VO Brer SRR g e feas gt VU - a(sh -

one; [ S4@iesis, John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for

2-((2-chl or_(g&heny[ ) am nW) -5-net hyl - 5- phenyl -1, 3-thi azol - 4(5H) -one; [ 0408]

(5S) - 20¢garicYnéhesishiohp Weay ard Sansd9y) [and sghseauant edionsthaseof.- 4( 5H) - one;
0409 ‘

(SR - 2- ( (2~ BT ofHanglisatinms Byentionsd heprin axe herohon iRGRTEPTAS Py referenge By

4( 5H) - @R expleSdiPtcomprising” means “including but not limited to.” Thus, other non-

2-((2-chl orophenyl ) am no) - 5- met hyl - 5-°(1 - met hyl et hyl ) - 1, 3-t hi azol - 4(5H) - one;
[ 0411] ment{qne}l substances laddiives orydammirnnlpy Heipsesprtopy| - 5- met hyl t hi azol - 4( 5H) - one;
[ 0412]

(5S. 7R) - 2- (328l o&Ps inysmes will novepr gesswibsd in referencs to thedpllowing Bxpmpless. on-

4- one; Thédé E3hmples are not to be regarded as limiting the scope of the present invention, but
2-((1S, 2S,4R) - bicycl o] 2. 2. 1] hept an- 2- yl am no) - 5- net hyl - 5- ((t et r ahydr o- 2H

pyr an- ghalllonkseserye intaniidusirating grnnegne; [ 0414]
2- ((5-fluoro-2-net hyl phenyl)am no) - 3-,(J1s met hyl et hyl ) - 1, 3-t hi azol - 4(5H) - one;

EXAMPLES
BIOLOGICAL EXAMPLES

Scintillation Proximity Assay

[0379] [1, 2(n) - *H]-cortisone was purchased from Amersham Pharmacia Biotech.
Anti-cortisol monoclonal mouse antibody, clone 6D6.7 was obtained from Immunotech and
Scintillation proximity assay (SPA) beads coated with monoclonal antimouse antibodies were
from Amersham Pharmacia Biotech. NADPH, tetrasodium salt was from Calbiochem and
glucose-6-phosphate (G-6-P) was supplied by Sigma. The human 11-B-hydroxysteroid
dehydrogenase type-1 enzyme (11-B-HSD,) was expressed in Pichia pastoris. 18-B-
glycyrrhetinic acid (GA) was obtained from Sigma. The serial dilutions of the compounds
were performed on a Tecan Genesis RSP 150. Compounds to be tested were dissolved in
DMSO (1 mM) and diluted in 50 mM Tris-HCI, pH 7.2 containing 1 mM EDTA.

[0380] The multiplication of plates was done on a WallacQuadra. The amount of the
product [*H]-cortisol, bound to the beads was determined in a Packard, Top Count microplate

liquid scintillation counter.
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[ 04151 2-(2-chl orophenyl am no) - 5- net hyl - 5- (t et rahydr o- 2H- pyran- 4-yl )t hi azol -
4(5H) - one; [0416]

2- ((R - 1-wo-2bbsuasephenyl ) et hyl am no) - 5-i sopr opyl - 5- net hylais2aeslo1885H) - one;
[0417]

2-((2,5-difluorophenyl)am no)-5-(1-methylethyl)-1,3-thiazol -4(5H)-one;

[ 0418]

2- (cycl ohexyl met hyl am no) - 5- et hyl - 5- ((S) -t et rahydr of uran- 3-yl )t hi azol -
4(5H) - one [0381P] The 11-B-HSD, enzyme assay was carried out in 96 well microtiter plates

> _rret h él,)C_)met ht%l el leell(\go%urg }'%Ou m%EOWAl%g§§&y| ) ns- 1 %)H3'7_7

t hi azo

2( fs(H)l B”ﬁg 14“?8’ %ﬁé‘o@%ﬂé&éﬁ%ﬁ?ﬁéﬁ&%@%@ﬁ% (s P8PV -

(ot PlE @i EnbiHARSBLM d BN 6 0T Mﬁ%actﬁc%%e inftiated by the) 431
(

(2- fI uor ophenyl )am no) - 1-t hi a- 3-azaspi ro[4 4] non- 2- en- 4- one;

( 3- idditierod f hustyae H[-B-Eﬂ;, larth?er'és ]Pdﬂﬁa ﬁaaydr)sedallﬂm)nd'geﬁaé loy nicro§omes
t hyl et hyl ) -1, 3-thi azol - H) - one; [0424]
R) - 5- PEEBEES fpm Bwhbﬂmwrarrz ( I(esjnaimﬁﬁ@mﬂf SRFHmewscA ayasiviared between§ - 06 heo
25
( 2] B4 gl Sistioning mixing, e plates Yiere, Shakem fr3010 42 mipdles pLI9PEY)  one;
26) temperature. The reactions were terminated with 10 uI. 1 mM GA stop solution. Monoclonal

cycl ohexyl net hyl am no)-5-((S)-tet rahydrof uran- 3-yl)thiazol - 4(5H) - one;
27] mouse antibody was then added (10 pL of 4 pM) followed by 100 pL of SPA beads

bi cycl o t2 | - 5- 5- th 1, 3- t hi azol
e | pded fosbEb oo B R A ISR AT APPARH e GRS S5 568 O [ 0429]

4
(

4

(

4

3

g?zc% gﬁﬁ S}?asln?')r%o? 1&18?18%9% C%Lﬁﬁ%m%@gﬁn azo]gg?glqg one ; [0431]
(

5

(

4

4
2-
2-
2-
me

0
0
0

H)S) 1-(4 dgﬁgp ]r TRE meds)v@érb)tb\’t?di‘bdlwith Pttt Hith ahd {rieMbated 6n 4 -siaket fFirapol -
one;

('S) mimytes, £ geRdpmpaRAtyrethefors ﬁpwﬁ)ngsThwnwnt of [Flirqoatisel.boyng ththaz ol -

11

21 DS sk SR Hhined iy 2 misrplats g sealspiap saunder, The RFISYBHOmPLES Kone.

34] vaAués bR RaKiBtod lv&blé?eﬂbﬁné’d B ﬁsenifaw&rty Bagd. Tk K5 viRk iy talQnldted 2, 2-

I f1 uoroet hyl )th| azol - one; 35]
5- et hyfrom Ieed #nd QK(rrt\falllt,eylé p@lpgla@dpsmg the Chengelyushoff equation (witlsravatsible| - 4( 5H) -
one;

or. <bion st follaw dhe Mishaelis, Meatep sqbatinmh .= G S 4 Chepe S

Prushoff, W.H. Biochem. Pharmacol. 1973, 22, 3099-3108]. The ICs, is measured

experimentally in an assay wherein the decrease of the turnover of cortisone to cortisol is

(
[
2-
[
2-
[
2-
o
2-
2-
2-
4(
2-
4(
2-
[O
tr
dependent on the inhibition potential of each substance. The Ki values of the compounds of

the present invention for the 11-8-HSD1 enzyme lie typically between about 10 nM and

about 10 pM. Below follow some Ki examples according to the present invention.

Example Ki value (nM)
10 250
14 107
48 174

Cloning, Expression and Purification of 11B-HSD1

[0383] The expression and purification of the murine enzyme is described by J.
Zhang, et al. Biochemistry, 44, 2005, pp 6948-57. The expression and purification of the

human enzyme is similar to that of the murine sequence.
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[ 0437] 5-cycl opentyl -2-(2-fluorophenyl am no)thi azol -4(5H)-one; [0438]

5-cycl ohexyl - 2- (2-f | uor ophenyl am no) t hi azol - 4(5H) - one; [ 0439]

2- ((R - 1- (woRoosaae@phenyl ) et hyl am no) - 5-i sopr opyl - 5- net hy bttthgissofdolt) - one;
[0440] (R)-2-((S)-1-(2-fluorophenyl)ethylam no)-5-isopropyl-5-nethylthiazol -
4(5H) - one; and

2-((2, 4-di chl orophenyl)am no)-5-(1-nethylethyl)-1, 3-thiazol -4(5H)-one. 47
WD 2005/ 116002 PCTI US2005/ 018081 SYNTHESI S EXAMPLES General Reaction
schemesEnzgmhdssax: R, O N\ S S Method C- F, | ---- R7, /| Ra Mthod B R
HNHZ H \ R4 RI'NH2 OO Zr Method GMthod HNR_ ORI H2ZN RB R N Rs
OH 0 R4 H R4[0384144The KT30 zrrdriﬁiamfdhabompmxﬂka@dwdmlﬁﬂedlw the éollovedg wietiodut any

purification 0442] If the aci d, or ester not
i s commrerci aOI3§£]av<1;r| | i SiyP@re ap g’s‘{. @2713313&05@@%6%%45; EH‘%&%%M dance
to thi sw%%g 443] The 2-am no-carboxylic acid (1.0 eq.) was suspended
in 2.0 2 f , KBr (8 eq.) was added and the m xture was cooled in
an ice-bath. [051861022(1 Brepare)theﬂ:llssmhg/ﬁﬂutwmsmter was added slowy. The
reaction mxture was stirred for 4 h at ice-bath, before allowed to reach
room t enper al0388. FADRELRIEMEn20A WMre was extracted with EtOAc. The

organi c phas&awa:ig vacuum This gave
the crude produc @’mﬁsq’ﬁgﬂ\;\/ase%@%%ﬁl&%{ Ee%hgé?%}% aﬁ\/\ﬁ?‘%ﬂt further
purificationjog89] CEgzyr&Prep (wamosﬁumérmpnm&anaﬁ&@ Xi nhua Qi an; Bin
Zheng; Brian Burke; Manohar T. Saindane and David R Kronenthal). Methods

and mat eri al B398l14Gprispl Andbedyr(Eastgraast Biolagicala &0 gilmion)and 13C NVR wer e
recorded on ﬁggﬁgﬁﬁgﬁ%e%@%&%ﬁ&%g‘%% Hibschdest 13K /a0d 1251 Mz,

respectively
[0392] 18B-Glycyrrhetinic acid (“GA”)(Aldrich, 1uM)

[0393) Compound Stock Solution(10mM in DMSOQ), serially d—iluted in assay
buffer. Each compound is tested at six different concentrations usually (10 uM to 0.1 nM).
All of the solutions and dilutions are made in the Assay Buffer.

[0394] 3.  Assay is run using white/white, 96-well assay plates (Corning) in a
total volume of 100 pL.

[0395] 4. Into each well of a 96-well plate is added Assay Buffer (30 uL),
compound (10 uL ) NADPH (10 uL), and *H-cortisone (10 pL).

[0396] 5. Initiate reaction by adding 40 puL of HSD-1 enzyme prep to the wells.

[0397] 6. The plate is covered with tape and incubated on an orbital shaker for 1
h at RT.

[0398] 7. After 1h, the tape is removed and anti-cortisol antibody (10 pL), GA
solution (10 pL), and SPA bead preparation (100 pL) is added.

[0399] 8. The plate is incubated (30 min) on an orbital shaker at RT.

[0400] 9. The counts are read on a TopCount NXT reader.

[0401) 10. A dose-reponse curve is first plotted using the Graphpad Prism
software, to generate the IC50 values.

[0402] - With this IC50 value and the known Km value for the substrate and HSD1
enzyme, an estimated Ki can be calculated with the Chen and Prusoff equation {Ki = IC50/
[1+ (substrate/Km)]}.
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eclipse 270 spectroneter at 270.0 Mz and 67.5 MHz, respectively. Al
spectra were recorded using residual solvent or tetranmethylsilane (TMS) as

i nternal Vﬁ?%gﬁiéa‘n | R spectra were recorded on a Perki peEuBjosomast r um 1000
FT-1R spectroneter. Electrospray nass spectronetry (MS) was obtai ned using

an Agilent MSD mass spectroneter. Accurate mass 48 WO 2005/ 116002

PCT/ US2005/ 018081 neasurenents were perfornmed on a M cronmass LCT dual
probe. Elenmental analyses were perforned on a Vario El instrunent or sent
to M kro Kerjf403) Uppdditian td thedbbvd\madnyiles; dle ddRipCunés &f the pfeserminlentio\gi | ent
1100 system eclui ed with System A  ACE 3 (C8, 50x3.0mm or _ SystemB: YMC
oDs- AQallshewd. @-Xr%g?l GB7YAeE ptivity élGrohin the asseymranging from homvand hQ niz o,

Inb/mn, wt gr-adi i f 1 ey . Pr i .

ot oas B Bl o b WSl RER AL SRR
(50x20ma)ueg[eagltmﬂtzotn1\m£ 5 mn, systemB: YMC ODS- AQ_ (150_x30m1) g_radl ent
time 8.5 mn or system C. YMC ODS- AQ (50,x20rml gradient time 5 mn using
the el uent d9498m2-((Btchiqro-21upthxlpherylans onl-5-0k-aptdethyl- 153-thigzob At3dhat ogr aphy
was performed on Merck silica gel 60 (230-400 mesh). Synthetic Methodol ol ogy
[ 0447] Nt hod A or B was used depending if the isothiocyanate or of the

correspondi r@4@a] Memessy143 idihbe y BT 2&(tefludrbfiet héryataina)tiiaygl4(pyy-chased
from ei therr[ l\/??bri dge Pl (S:(?S}gr fr()),%mé(lag(na-Al dri élzggo VET AJO 48{ 1.0

eq. of anke appropriate isothiocyanate was stirred in 2 Manmmonia in ethanol
(5 eqg.) for Ev ration,in _vac ffor .t h de product,

whi ch crystlé'?qil]zgi(égc%or %3%1%9'5&%}%#%8%?}@'332&%3@3# l'b()?qeect ed on a
filter and go408]r i B)-Lq(2-shibRpHeryIRNiAG B R Eny1 FEHIN- B3 LRiA4014(4HRoRY. Of the
am ne and et hoxycarbonyl i sothiocyanate (1.0 eq) were mxed in a test tube.
A violently [@&Q&ihdﬁ@@-«%&bﬁ@henﬂmlﬂ@wﬂﬁ@ whilvmethaletley])-TAithiagels t aken up
in SMggﬁ]sol,ution and stirred at 70C for 2 hours at which point LC

anal ysi i8i%at ed ful | hydrol ysis of the internediate. The m xture was

cool ed, di | ypgrojwi 2-[(2veldRb m?1 Eeririod Straethgl-5-4 1 Bisthyeth i) A -eHi oL SH)-
Subsequent :){?epa]tr at it(ve LC ]gli e Jed to?g des?re t hi o%?eg.) RVETHOD C(B[ 8450] The
thioureme(1.0 eq.) and the a-bronpester / a-bronpacid (1.0 eq.) was

di 5501 ved | 110365t e MiRbEel1:A0%) 18R B § L3t aSRayonk?. NOUT S

[0412] (5S,7R)-2-(cyclooctylamino)-7-(methyloxy)-1-thia-3-azaspiro[4.5]dec-2-en-
4-one;

[0413] 2-((1S,2S,4R)-bicyclo[2.2.1Theptan-2-ylamino)-5-methyl-5-((tetrahydro-2H-
pyran-4-yl)methyl)thiazol-4(5H)-one;

[0414] 2-((5-fluoro-2-methylphenyl)amino)-5-(1 -fnethylethyl)- 1,3-thiazol-4(5H)-
one; .

[0415] 2-(2-chlorophenylamino)-5-methyl-5-(tetrahydro-2H-pyran-4-ylthiazol-
4(5H)-one;

[0416]) 2-((R)-1-(4-fluorophenyl)ethylamino)-5-isopropyl-5-methylthiazol-4(SH)-
one;

[0417] 2-((2,5-diﬂuorophenyl)amino)-S-(l-methylethyl)-l,3-thiazol-4(5H)-one;

[0418] 2-(cyclohexylmethylamino)-5-methyl-5-((S)-tetrahydrofuran-3-yl)thiazol-
4(5H)-one;

[0419] 5-methyl-5-(1-methylethyl)-2-((2-(trifluoromethyl)phenyl)amino)-1,3-
thiazol-4(5H)-one;

[0420] 2-((1R,2R,4S)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-propylthiazol-
4(5H)-one;
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WO 2005/ 116002 PCT/ US2005/ 018081 renmoved. And the product purified by
crystallization from MeOH / preparative reverse-phase HPLC. METHOD Cl

[ 0451] Thevo tuosrureeee (1.0 eq.) and the a-bronpester / a- bpormosmosiorsdsiO eq.)
was mxed in water and heated in the m crowave at 140 C for 1 hour. The
aqueous phase was extracted twice with DCM The conbi ned orgai c phases were
evaporated and the obtained crude product was purified by preparative
rever se- phase HPLC. METHOD D [0452] The thiourea (1.0 eq.) and the

a- br onoest erf0421]0 Z2(p-jolmdmofHSsyolopentyltmadol#(SH)-omane and heated to 100 Cin

led t f 1-11 d . T I was r. d, d, th id wa
ur 11 od by fBar A @TU TR BaBRa L G RR RS SF0AE The ¢ hi our ea
1.0 . ] 1. ‘ \.SS 1 15 d heated t
(10 20.) andaidie AGINBESSolah 0189071083 dSSRbYSTh ARy R and heated 1o

70Cin a se for e solvent vias re and t he resi due was
puri f i afethyletybpla3-titiaxd-4(EMpose- phase HPLC. METHOD D2 [ 0454] The thiourea.
sol ved .in 2- opanol and

1.0 eq. d the a-h . . di
heated o 0304l ARG ReBropUbsTigistS-dsh s Phamde GHRmR sl GDaS, and the

resi due was hfig ] i reverses LG MET D3..[ 0455] The
t hi our ea (1.[8&%%. )fgggs‘l ?lﬁéﬁg@glr@%%ag%@@rﬂ?gqb onglé??ﬁzﬁh i&g@@)ﬁ‘ég

di ssol ved i rMOABSIN K (wclohakychethyldfio)-fi-(¢8) s etedhydrafudaa-3-pl)thihzdrySH)-bae, sol vent
was renoved, and taie resj due] was_ puri fied by pregarative rever se- phase
HPLC. NMETHODO2 Tl 0 601Cyehe] 2ant IHePtzAcY gmino) nisoPrpaKl-Snshnfdetrthiszor 46 Hr H2S04,
KBr (8 £8.) was added and the mxture was cooled in an ice-bath. NaNG2 (1.3
eq.) dissblved in water was slowy added. The reaction m xture was stirred
for 4 h whi|{e428]ol 2-(@ychlasophemtlaminedt-5-chblopertghitiazalad (5 xbng;e was t hen
extracted with Et OAc, washed with brine and brine containing 50 WO

2005/ 116002 1BEETUSthshlonapdenylangesscyclohpeyithizgahfCHISe was concent r at ed

0 VI TR sl e S o TP SRR RET
(1 eq.) was [g#3Hol 2:8)-1A(4-fluorophenyl)ethylamino)-5-methyl-5-(pyridin-4-yl)thiazol-
4(5H)-one;
[0432] 2-((S)-1-(2-fluorophenyl)ethylamino)-5-methyl-S-(pyridin-4-yl)thiazol-
4(5H)-one;
[0433] 2-(2-fluorophenylamino)-5-((S)-tetrahydrofuran-3-yl)thiazol-4(5H)-one;
[0434] 2-((1R,2R,4S)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-(2,2,2-
trifluoroethyl)thiazol-4(5H)-one;
[0435] 5-ethyl-5-methyl-2-(tricyclo[3.3.1.1~3,7~]dec-1-ylamino)-1,3-thiazol-4(5H)-

one;
[0436] 2-(2-chlorophenylamino)-5-methyl-5-(pyridin-4-yl)thiazol-4(5H)-one;
[0437] 5-cyclopentyl-2-(2-fluorophenylamino)thiazol-4(5H)-one;
[0438] 5-cyclohexyl-2-(2-ﬂu6ropheﬁylamino)thiazol-4(5H)-one;
[0439] 2-((R)-1-(2-fluorophenyl)ethylamino)-S-isopropyl-5-methylthiazol-4(5H)-
one;

[0440] (R)-2-((S)-1-(2-fluorophenyl)ethylamino)-5-isopropyl-5-methylthiazol-
4(5H)-one; and 2-((2,4-dichlorophenyl)amino)-5-(1-methylethyl)-1,3-thiazol-4(5H)-one.
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acetone and heated to 60 C for 3 hours. Water was added. The obtained solid
was col lected. Recrystallised fromwater/MeCN. The solid was collected. The
not her | | WE00HES$002concent rat ed and the obtai ned sol i d vecT/usioesiisesivaccum
to give the product. METHOD G [ 0458] The carbonate salt of guanidine (1 eq.)
and the al pha hydroxy ester (1 eq.) was dissolved in EtOH and heated to
reflux for 2-10 hours. The m xture was then poured in to H20 and |left at 8C
for 16 hours. The product was. G0LE i ation. METHOD H [0459] The
am no- oxazol one (1 eqg.) and mcﬂ %&fgg}éﬂi’;ﬁs added to 4 mM EtOH and
put in the mcrowave oven at 130C for 30 m n. The solvent was renpoved under
vacuumgGenefal R cb® Setfentespur i fi ed by preparative reverse-phase HPLC. METHCD
| [0460] To an ice-cooled solution with 1 eq. of the thiourea in DCM was 3
eq. 5% NaCH (aq) pafHdaA €d. di bromobutyryl chloride added followed by a
smal | armugrof  benzyltriethyl arrrmnl um chl oride. The reaction
to reach ™ ar&l additional 5 eq. 5% NaOhdiiast)c Wweis| added. The
separated and washed tw ce w Rh ch_Led__OALe.L._NgSO4 Rif il tler
concentr at ed. TheM%{ g uct was iFoI af“b’el by preparative revéfse
METHOD R4 0461] T ot By (1 eq.) was dissolved in SOCl 2 and' heated'to 60C
for 2 hours? NBS (2 eq.), SOOI 2 and | drop of HBr (aq) was added at r.t.
The reaction was heated to reflux for 75 mn. The solvent was renoved under
vacuum CC 4 was added and this was filtered. CCO 4 was renoved under
vacuum The rermaining oil was dissolved in EtOH and left for 16 hours at
r.t. The sqhvent was then renoved undergvacuum This gave the ppoduct as an
a-bromgst df . R81 WO [def&d 16002 PCTY 005/ OMh&i8d H EXAMPLES . 2] Met hods
A-J wer gd for—preparing thfkco Rénds—of Exanplrs /@9 descri bed
bel ow. Exanpl o

1-2-(bicycl o[%z 1] bept - 2-yl am no) 5- |58f)ropyl 1, 3-thi azd‘f 4(%I—|)R40ne Orr,

H LS|463] SYRdIAT A Eoinfietdifl'siRihd MM teNel Withoft dnyl itfHcadon| ¢ hi ourea nd

—

Rind

[0442] If the appropriate a-bromocarboxylic acid or ester not is commercially
availiable, thé substances has been prepared in accordance to this method:

[0443] The 2-amino-carboxylic acid (1.0 eq.) was suspended in 2.0 M H,SQ, (4
eq.), KBr (8 eq.) was added and the mixture was cooled in an ice-bath. NaNO; (1.3 eq.)
dissolved in water was added slowly. The reaction mixture was stirred for 4 h at ice;bath,
before allowed to reach room temperature. The reaction mixture was extracted with EtOAc.
The organic phase was dried over MgSQ, before concentrated in vacuum. This gave the crude
product which was used in the next step without further purification (J. Org. Chem. 2002, 67
(11), 3595-3600; Xinhua Qian; Bin Zheng; Brian Burke; Manohar T. Saindane and David R.
Kfonenthal).

Methods and materials

04441 'Y nuclear magnetic resonance (NMR) and *C NMR were recorded on a
Bruker PMR 500 spectrometer at 500.1 MHz and 125.1 MHz, respectively or on a JEOL
eclipse 270 spectrometer at 270.0 MHz and 67.5 MHz, respectively. All spectra were
recorded using residual solvent or tetramethylsilane (TMS) as internal standard. IR spectra
were recorded on a Perkin-Elmer Spectrum 1000 FT-IR spectrometer. Electrospray mass

spectrometry (MS) was obtained using an Agilent MSD mass spectrometer. Accurate mass
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2- bronoi soval erate according to Method C. [04641 'H NVR (400 MHz, DVBO- d6) 8
ppm0.79 (m 3 H 0.97 (m 3 H 1.10(m 3 H 1.45(m 4H 1.69 (m 1H
2.22 (m wobosdig@é2 (m 1 H 3.74 (m 1 H) 4.37 (m 1 H) p@rAB2006m18081 H) . M5
(ESI+) for C13H2ON20S nfz 253 (M+H) +. Exanpl e

2-2-(bicyclo[2.2.1] hept-2-yl am no)-5-ethyl -1, 3-thiazol -4(5H)-one 0 S HS

[ 0465] Synthesis was perforned from N-bicycl o[ 2. 2. 1] hept-2-yl thiourea and

et hyl 2-bronobutyrate according to Method C. 114661 1H NMR (400 MHz,

DVBO- %éas@eﬁﬁﬁis@v&@géﬂbn&d"@n A Microhags3LCMdusl gridbel EdémentalSalydes Werk)

1.65-1.84 (m 2 H 1.98 (m 1 H 2.24 (m 2 H 3.75(m | H 4.22-4.40 (m |
H) 9.814=rf@§p£10xr9. ang | E&ﬁmmmber erbiqNro K epi 3 PppsalaH) +.  Exanpl e

Coasr] Sy SRR FEYCRERHBRRRr I el 1200 it Bbbee Pt oa anc
net hy|SysehDAADRIIEE) S0x 3 8k jeires yeraoB AV NI ODSMAO) (35x8.0 M) W8ngAed/ 116002

PCT/ US2005/ 018081 104681 ' H NI\/Ré400 Mz, DVBO d6) S ppm 1.05-1.24 (m 3 H)
1. 36- klwmt gyptera wter{0.6¥TFAgand GH:GNHmb/mip, witk 3 gradient timye & 378i8. 90 (m 1 H)

5 L it ek BBy B 8 Chel srRedtotdt it 2
4- 2- (cycAORSXE SoTuRe)(50x i) grhdidnt tithe 3 @hinAdyatdhr BMeMU O ald (0469]

Synthesis was perforned from n-cycl ohexyl thiourea and et hyl 2- bronobutyrate
accor dil fx3mmgradigntGtimespaningr smjexpﬁstﬂéwclmsf;&@(wmmnmdmummso d6) S

P70 8 il b Gt R i B Pkl el bl 11 (2
g- 2;_{( b &syset RiBelod Mgtk sificy g B0ON230-20PmdsHyet hyl - 1, 3- t hi azol - 4(511)-one N N

Synthetic Methodolology

[0447) Method A or B was used depending if the isothiocyanate or of the
corresponding amine was used. The amine or the isothiocyanate was purchased from either
Maybridge Plc. or from Sigma-Aldrich Co.

METHOD A

[0448] 1.0 eq. of the appropriate isothiocyanate was stirred in 2 M ammonia in
ethanol (5 eq.) for 18 h at RT. Evaporation in vacuo afforded the crude product, which
crystallized upon addit?on of DCM. The crystals were collected on a filter and air-dried to
afford the thiourea.

METHOD B

[0449] 1.0 eq. of the amine and ethoxycarbonylisothiocyanate (1.0 eq) were mixed
in a test tube. A violently exothermic reaction resulted in a white paste. This was taken up in
5M KOH solution and stirred at 70°C for 2 hours at which point LC analysis indicated full
hydrolysis of the intermediate. The mixture was cooled, diluted with water and extracted 3

times with chloroform. Subsequent preparative LC yielded the desired thiourea.
METHOD C

[0450] The thiourea (1.0 eq.) and the a-bromoester / a-bromoacid (1.0 eq.) was

dissolved in acetone and heated to 60°C in a sealed tube for 15 - 72 hours. The solvent was
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[0471] Synthesis was perfornmed from N-bicyclo[2.2.1] hept-2-ylthiourea and
Et hyl  2-bronoi sobutyrate according to Method C. 104711 'H NVR (400 MHz,

DVSO- d6) ‘?028@&60%? - 1.21 (m 3 H 1.34 - 1.54 (m 4 Hpctlysddosfossos H 1.49
(s, 2 H 1. S, H 1.51 (s, | H 1.67 - 1.74 (m 1 H 2.18 - 2.28 (m 2
H 3.20 (dd, J=7.69, 2.93 Hz, 0.25 H 3.73 - 3.82 (m 0.75 H 9.12 (d,
J=6.59 Hz, | H. M5 (ESI+) for Cl12H sN20S m z 239 (MtH)+ Exanpl e

6 5 Isopropyl 2-(tricyclo[3.3.1.0

per f or Eeelg ? ed! A tAOproliuck gulirRa Bly cf'}(st":‘a]rljdahgﬂ %OMGH / ﬁ%gar(a@ég @vex@f Rhigsi s was

romN-tricyclo[3.3.170-3, 7-] non-3-yl t hi ou and eth
2- br omHB:Get hyl but anoate accordi ng to Met hod C. 104741 'H NWR (400 VHz
DVMSO-d6) S 0.75 (d, J=6.6 Hz, 3 H, 0.95 (d, J=6.8 Hz, 3 H), 1.46-1.57

(m 4|1;)1Em@5@110(m 6 H, 2.22-2.37 (m 3 H), 2.43 (t, J=6.7 Hz, 1 H),
4.23 (d, J=3.5 H, | H, 9.29 (s, | M M (ESI+) for CI5H2N20S rn/z 279

(MH) 0 P
7-6-(t r [ cyc?@&f%ﬂ Wg)%a]@ - yggfr]r?%%&é %ﬁrggt)%%osaﬁlldr ?qﬂ V(‘),%(I:St 6-en-8-0
ne O NnixB4 id Waﬂdr&c{ pehtdllin Syauinfiorswavenn 4 49 eCffor sk TBMqueous phase was

N-tricyclo[3.3.1.0-"3,7-]1non-3-ylthiourea and ethy
1- br onoXyasteh by ise Fdtky The sombusd grawic ?ltf!sqx?ewsmevor&f@amthewbﬁ@md( 400 MHz,

DVBO- d6 2 22-2. 27 2
2 44.> ot yad bt y bleparstircteabBe ST )% S5 10 W (31 )

for w&ﬁﬂz 277 (MrH) +. Exanpl e
8-2-(Tr 3.1.03,7--]1non-3-ylam no) -1, 3-thiazol -4(5B)-one 0 Z N H

[0477] Synthesis was perfornmed from N-tricyclo[3.3.1.0-3,7-]non-3-ylthiourea

and ethyl HPéP3)acErestht Ua@iér%qwmddh%tbmmoﬂter(lmwmas dissaibvad (i1 0@- MHz
DVSO- d6

r ot arrer‘;mxa?egﬂgb%aftg%t%mq ﬁﬁjﬁbr?bﬁﬁ]ka?‘éq?efo 571 (lrén days. l(:ll‘%"e sélye%t Vf‘g%moﬁe% malJmca)jr or

the residue was purified by preparative reverse-phase HPLC.
METHOD D1

[0453] The thiourea (1.0 eq.) and the a-bromoester (1.0 eq.) was dissolved in THF
and heated to 70°C in a sealed tube for 1 day. The solvent was removed, and the residue was

purified by preparative reverse-phase HPLC.

METHOD D2

{0454] The thiourea (1.0 eq.) and the a-bromoester (1.0 eq.) was dissolved in 2-
propanol and heated to 95°C in a sealed tube for 3 days. The solvent was removed, and the

residue was purified by preparative reverse-phase HPLC.
METHOD D3

[0455] The thiourea (1.0 eq.) and the a-bromoester / a-bromoacid (1.0 eq.) was
dissolved in MeCN and heated to 60°C in a sealed tube for 2 days. The solvent was removed,

and the residue was purified by preparative reverse-phase HPLC.
METHOD E

[0456) The amino acid (1 eq.) was suspended in 2.0 M H;SO4, KBr (8 eq.) was
added and the mixture was cooled in an ice-bath. NaNO; (1.3 eq.) dissolved in water was
slowly added. The reaction mixture was stirred for 4 h while cooling was continued. The

reaction mixture was then extracted with EtOAc, washed with brine and brine containing
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rotamer), 2.66 (t, J= 6.8 Hz, 0.15 H, mnor rotaner), 3.83 (s, 1.7 H, ngjor
rotamer), 4.09 (s, 0.3 H mnor rotaner), 9.38 (s, 1 H. M5 (ESI+) for
C12H16N2Gf0 AgosA 16087 (MHH) +. Exanpl e PCT/US2005/018081

9- 6- (Cycl ooctyl am no)-5-thia-7-azaspiro[3.4]oct-6-en-8-one O N O, H

[0479] Synthesis was perfornmed from N-cycl ooctylthiourea and ethyl 1-

br onocycl obut anecar boxyl ate according to Method D2. (0d80) 'H NMR (400 MHz,
DMSO-d6) 8 1.45-1.79 (m 14 H), 1.86-2.00 (m 1 H, 2.05-2.17 (m 1 H),

2. 41- 2N58,04Thé orfantsiase eds boncentratedin wicgnal The gro@idct(was ubedin thOn®@ (d, J =
7.5 Hz, 1 . 104811 13C NMR (100 MHz, DWVsO-d6) 8 16.31, 23.07, 24.97,

26. 69, Stegow e ut farthsy punifgatey.  60. 30, 175. 09, 191.25. Ms (ESI+) for Cl4H22N20S
mz 267 (MrH) +. 54 WD 2005/ 116002 PCT/ US2005/ 018081 Exanpl e

10- 6- (MEATHOBIE y| ami no) - 5-t hi a- 7- azaspi ro[ 3. 4] oct - 6-en-8-one N 00 HA, S
[0482] Synthesis was perfornmed from N-cycl oheptylthiourea and et hyl 1-

br onocycl oljousy]eclidhioured @ @C)Qmﬂ@i-mmcﬂ h@tdmdn@(l 643)4’88@ dissdIPdRn (400 MHz,
DMSO-d6) S 1. 35-1. 65@2;; 10 1.83-1 EQ H% -2.17 gem 1 H,

2 41 2cstone apd heated t9 &8)@3659usso“(ﬁé¢ftwaéuaé yhe! @@qdrﬁolliwaﬁco sl (d, J

11 6- c(%s't_%l e%%é%@%%ﬁ{%%@tcﬁpé&#ﬁgé’%& iri%r[lwug‘f oCT - 6 en-8-one O

N C~héoh@é}&‘bledf‘amatthesbtamwSolnewﬁ;odrﬁmﬂnfvﬁ@mnNd)gwaﬂieq{ré’d&t.ll hept - 2-yl t hi our ea
and ethyl 1-bronocycl obut anecar boxyl ate according to Method D. 104851 'H

NVR ( rﬂ‘ﬁ-@D@IVSOd6)8105122(m3H) 133149(m4H) 1.63-1.70
(m 1 1.86-2.00 (m 1 H), 2.05-2.22 (m 3 H), 2.42-2.53 (m 4 H,

?E ; IC E ; e ](cio:)y[&%gﬂ %@f%ﬁﬁ?fg%alt 03f (%{}Mme ( iLeE% anc?th%%l;‘hq hy&ronf e?te'r_'fl’ ec] ) H. M

was dissolved in EtOH and heated to reflux for 2-10 hours. The mixture was then poured in

to H,0 and left at 8°C for 16 hours. The product was collected by filtration.
METHOD H

[0459] The amino-oxazolone (1 eq.) and the amine (3 eq.) was added to 4 m] EtOH
and put in the microwave oven at 130°C for 30 min. The solvent was removed under vacuum

and the products purified by preparative reverse-phase HPLC.
METHOD I

[0460] To an ice-cooled solution with 1 eq. of the thiourea in DCM was 3 eq. 5%
NaOH (aq) and 2 eq. dibromobutyryl chloride added followed by a small amount of
benzyltriethylammonium chloride. The reaction was allowed to reach rt and additional 5 eq.
5% NaOH (aq) was added. The DCM-layer was separated and washed twice with water,
dried over MgSQy, filtered and concentrated. The product was isolated by preparative
reverse-phase HPLC. .

METHOD J

[0461] The acid (1 eq.) was dissolved in SOCI, and heated to 60°C for 2 hours.
NBS (2 eq.), SOCl; and 1 drop of HBr (aq) was added at r.t. The reaction was heated to
reflux for 75 min. The solvent was removed under vacuum, CCl; was added and this was
filtered. CCl; was removed under vacuum. The remaining oil was dissolved in EtOH and left
for 16 hours at r.t. The solvent was then removed under vacuum. This gave the product as an

a-bromoester,
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Exanpl e
12-6-[(2, 2, 3, 3-Tetranet hyl cycl opropyl ) am no] - 5-t hi a- 7- azaspi r o[ 3. 4] oct - 6- en-
8-one O wWoMo63/11660486] Synthesis was perfornmed from PCT/US2005/018081
N-(2,2,3,3-tetranet hyl cycl opropyl )thiourea and ethyl |
- bronocycl obut anecar boxyl ate according to Method D. X04871 'H NVR (400 MHz,
DMSO-d6) 8 0.92 (s, 3 H), 0.94 (s 3 H, 1.06 (s, 3 H, 1.08 (s, 3 H,
1.88-2.00 (m 1 H), 2.01 (s, | , 2.06-2.17 (m | H, 2.40-2.54 (m 4 H,
obscured by solvent signal), 8. 78 %ﬁ%l—b M5 (ESI+) for CL3H2ON20S
rn/z 253 (MrH)+. 55 WD 2005/ 116002 5/ 018081 Exanple

(048] - Synt ndUElocetdl Al uireiemtose ForivBb e RO Of Bxoes Ly 1.

br ormcy%q@%g@gaw,oxyl ate according to I\/bt hod D. 104891 1H NWR (400 MHz,
DIVBOd6)818 (m 1H, 2.04-2.13 (m | ,208(53H)239248(m

2 %“ﬁ’]’@qﬂﬂi if'ﬂ? AJut-3 Jlanipol sffopgh-ap-niggbtsEohe | 1511 4B s

rrlz 247 (I\/H—|)+ Exarrple

14-2-[(c hyl ) am no] - 5, 5-di net hyl -1, 3-t hi azol -4(5H)-one O /NI H
S cf~N~ Synt hesi s was perforned from N- (cycl ohexyl nmet hyl ) t hi our ea
and et hy utyrate according to Method C. 04911 '"H NWR (270 MHz,
DI\/SOdG)SprJT'n 81 104(m2H)103-132(m3H) 1.43-1.54(m6
1.55 - 1.78 (m 3.18 - 3.32 (m2H)9. 28&51 MS('ESI +) for
C12H20N20S nt[016324233(11|tms@s-was$caﬁ¢pngd om N-bicyclo[2.2.1] ept-2 -ylthiourea and ethyl

15-2-[( | uor.o o ropyl -1, 3-thi azol -4(5H)-one O F H [04921
Synt hes%s{’m?“ﬁ&?ﬁ@?fﬁé‘ifofcﬁgéﬁw&% Icgor ophenyl )t hi ourea and Ethyl 2-
104641 'H NMR (400 MHz, DMSO-ds) & ppm 0.79 (m, 3 H) 0.97 (m, 3 H) 1.10 (m, 3
H) 1.45 (m, 4 H) 1.69 (m, 1 H) 2.22 (m, 2 H) 2.36 (m, 1 H) 3.74 (m, 1 H) 4.37 (m, 1 H) 9.56

(s, 1 H). MS (ESI#) for C)3HoN,0S m/z 253 (M+H)".

Example 2-2-(bicyclo[2.2.1]hept-2-ylamino)-5-ethyl-1,3-thiazol-4(SH)-one

O
Oy,

[0465] Synthesis was performed from N-bicyclo[2.2.1]hept-2-ylthiourea and ethyl
2-bromobutyrate according to Method C.

104661 15 NMR (400 MHz, DMSO-d;) & ppm 0.90 (m, 3 H) 1.03-1.23 (m, 3 H) 1.35-
1.56 (m, 4 H) 1.65-1.84 (m, 2 H) 1.98 (m, 1 H) 2.24 (m, 2 H) 3.75 (m, 1 H) 4.22-4.40 (m, 1
H) 9.84 (s, 1 H). MS (ESI+) for Ci;H;sN,0S m/z 239 (M+H)".

Example 3-2-(bicyclo[2.2.1]hept-2-ylamino)-5-phenyl-1,3-thiazol-4(SH)-one

0
onaly

[0467] Synthesis was performed from N-bicyclo[2.2.1]hept-2-ylthiourea and methyl
alpha-bromophenylacetate according to Method C.
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br ono- 2- et hyl butyrate according to Method C. 104931 'H NWMR (270 MHz,
DMSO-d6) S ppm0.79 - 0.98 (m 6 H 2.29 - 2.44 (m 11-1) 4.48 (d, J=3.59
Hz, 1 H) w02005/1160040 (m 4 H). M5 (ESI+) for Cl2H 3FN2C®orasz2663/0qddst) +. 56
WO 2005/ 116002 PCT/ US2005/ 018081 Exanpl e

16- 2- [ (cycl ohexyl met hyl ) am no] - 5- ( 2- hydr oxyphenyl ) -1, 3-t hi azol -4(5H)-one O
N CN-~" S HO [0494] Synthesis was perforned from

N (cycl ohex%t%l t hi ourea_and 3-brono- 2-coumarone according to Method F.
104951 'H N 4 I\M,@@M@w Sppprh.@6-884 (mod H)rh 3@ HS6 Impd H)27  (m

7 0.7 i bty %9 enlt o B e Aty it Ao By AN s By 1o

CL6H20N24R &n " ) 939 (dfMd_?ﬁS"Hz,EP(HWIMS (ESI-?) for C1¢H1gN,08 m/z 287 (M+H)".
17-(5S)-2- (cycl oheptyl am no) -5-net hyl -1, 3-thiazol -4(5H)-one ON HN S

[ 0496] | 5. e 141N 1 L.} hi ourea and (2S)-2-
brompr%%%h@ll%? %é%%@?&iaﬁf'ﬁg’d Bt tlh%b@%&%%%f’% NVR (400 M-z,
CHLOROFORMD) S ppm 1.35-1.70 (m 12H) 1.45 (d, J = 7.3 Hz, 3H 1.72-2.00
(m 1H) “4.03,%m 1H). M (ESI+) for C,,HISN20S miz 227 (M+H)+. Exanple
| 8- (5R) - ycliohept yl am no) - 5-net hyl -1, 3-thi azol -4(5H)-one O N | Ns
[ 04981 Synt hrsi performed from N-cycl oheptyl thiourea and (2R)-2
br onopr opanotic aci d \according to Method C. 57 WD 2005/ 116002
PCT/ US2005/ 018081 104991 'H NWVR (400 MHz, CHLOROFORMID) 8 ppm 1.36-1.70 (m
12H) 1. 45 (dl0469E Symshesis wasperforged frogen-chiglohgyyltbioggapndzthh2- 1H) . Ms (ESI +)
for Cl %ﬁ%l%%%gt%ra{% la(:co%(ﬁgg to Method C. Gave 201 mg (75%).

104701 1 NMR (400 MHz, DMSO-ds) & ppm 0.91 (m, 3 H) 1.05-2.06 (m, 12 H) 3.76

(m, 1 H) 4.36 (m, 1 H) 10.11 (s, 1 H). MS (ESI+) for C;1H;sN,08 m/z 227 (M+H)"*

Example 5-2-(bicyclo[2.2.1]hept-2-ylamino)-5,5-dimethyl-1,3-thiazol-4(SH)-one

: O
Qs
N s
[0471] Synthesis was performed from N-bicyclo[2.2.1]hept-2-ylthiourea and Ethyl
2-bromoisobutyrate according to Method C.
104721 11 NMR (400 MHz, DMSO-ds) 8 ppm 1.05 - 1.21 (m, 3 H) 1.34 - 1.54 (m, 4 H)
1.48(s,2H)1.49(s,2H) 1.50(s, 1 H) 1.51 (s, 1 H) 1.67 - 1.74 (m, 1 H) 2.18 - 2.28 (m, 2 H)

3.20 (dd, J=7.69, 2.93 Hz, 0.25 H) 3.73 - 3.82 (m, 0.75 H) 9.12 (d, /=6.59 Hz, 1 H). MS
(ESI+) for C;;H,sN,08 m/z 239 (M+H)"

Example 6-5-Isopropyl-2-(tricyclo[3.3.1.0~3,7~]non-3-ylamino)-1,3-thiazol-4(5 H)-one

C

[0473] Synthesis was performed from N-tricyclo[3.3.1.0~3,7~]non-3-ylthiourea and
ethyl 2-bromo-3-methylbutanoate according to Method C.

0474 ' NMR (400 MHz, DMSO-dg) 8 0.75 (d, J = 6.6 Hz, 3 H), 0.95 (d, /= 6.8 Hz,
3 H), 1.46-1.57 (m, 4 H), 1.88-2.10 (m, 6 H), 2.22-2.37 (m, 3 H), 2.43 (t, /= 6.7 Hz, 1 H),

4.23 (d, J=3.5Hz, 1 H), 9.29 (s, 1 H). MS (ESI¥) for C;sH,N,08 m/z 279 (M+H)".
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(MtH) +. Exanpl e 19-2-(cycl oheptyl am no)-5-ethyl -1, 3-thi azol -4(511)-one 0 N~
NHS [ 0500] Synthesis was perfornmed from N-cycl oheptylthiourea and

2- br onobu®Mr20¢5/116¢02d according to Method C. 105011 ' H NVRT/ES2005HiB081
METHANOL-d4) 8 ppm 0.90 - 1.06 (m 3 H 1.40 - 2.17 (m 14 H 4.26 (dd,
J=7.86, 4.02 Hz, 1 H 4.52 - 468 (m 1 H. M (ESI+) for Cl12H20N20S nt/z
241 (M+H) +. Exanpl e

20- 2- (cycl ohept yl am no) - 5-i sopropyl -1, 3-t hi azol -4(5H)-one CIN S [ 0502]

Sy nt heExampdes7-pe(trficychald. 3 1.0+3, k-]opn1i3eylamind)tFrihis7eazaspioo B.41gt t-G-etr8oome- 2-

met hyl butyrate according to Method C. 105031 'H NWR (270 MHz, METHANOL-d4)

m xture of three fferent rotaners -40% 30% 30% only the major; 8 ppm0.92

- 1.08 ( HNK 43 - 2.16 (m 12 H) 2.39 - 2.56 (m 1 H) 3.98 - 4.20 (m
1 H 4 /#452 1 H. M5 (ESI+) for CL3H22N20S mz 255 (MH)+. Exanpl e

21-5-tert.butiyl - cycl oheptyl am no) -1, 3-thi azol -4(5H -one N WI1IN/ H g 58
WO 2005/ 116002 PCT/ US2005/ 018081 [050;{1\1 Synthesis was perforned from
2- ami no- 3, 3[W7ALt Byhtbesiamaes perdermedsfrm N-tricyedp Bhb pOy B Thinomr- e slthiousa dindig t o

Met hod C. 105051 'H.NVR, (270 M- T -d4) 8 0.83 - 0.94

a5y cybiromocysinpfnediaidné ditolify fgliigh B ) 3 8™ %700 o %1
4,03 - 4:18Iof7en 1 . A ; + 20S nlz 269
( MtH) +. Exanf)l e %MR?@% oodt%gg%ﬂ))?-lé%tlﬁyl , &,ngbt’ %iggg%ll-g:ﬁggﬁ)"- one é) N
H N [ 0306).2%ym} DED; &4dves5em DHrelsbcired by Notvent shgred)y b-26H(s, U R MS (BST+)

2 bromg Bt o) S FEE 0 (0 et hod O

Example 8-2-(Tricyclo[3.3.1.0~3,7~]non-3-ylamino)-1,3-thiazol-4(5 H)-one

O
.

[0477) Synthesis was performed from N-tricyclo[3.3.1.0~3,7~]non-3-ylthiourea and
ethyl bromoacetate according to Method D1. -

04781 TH{ NMR (400 MHz, DMSO-ds) & 1.45-1.61 (m, 4 H), 1.92-2.07 (m, 6 H), 2.23
(m, 1.7 H, major rotamer), 2.82 (m, 0.3 H, minor rotamer), 2.45 (t, /= 6.7 Hz, 0.85 H, major
rotamer), 2.66 (t, J= 6.8 Hz, 0.15 H, minor rotamer), 3.83 (s, 1.7 H, major rotamer), 4.09 (s,
0.3 H, minor rotamer), 9.38 (s, 1 H). MS (ESI+) for C;,H6N,0S m/z 237 (M+H)",

Example 9-6-(Cyclooctylamino)-5-thia-7-azaspiro[3.4Joct-6-en-8-one

O

[0479] Synthesis was performed from N-cyclooctylthiourea and ethyl 1-
brompcyclobutanecarboxylate according to Method D2.

0480) 'y NMR (400 MHz, DMSO-ds) & 1.45-1.79 (mn, 14 H), 1_.86—2.00 (m, 1 H),
2.05-2.17 (m, 1 H), 2.41-2.53 (m, 4 H, obscured by solvent signal), 4.01 (m, 1 H), 9.09 (d, J
=7.5Hz, 1 H).

[0481) 13 NMIR (100 MHz, DMSO-de) § 16.31, 23.07, 24.97, 26.69, 30.88, 33.52,
54.69, 60.30, 175.09, 191.25. MS (ESI+) for C)sHoN,08 m/z 267 (M+H)".
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R

105071 ' H NMR (270 Mz, METHANOL-d4) 8 ppm 0.89 - 1.03 (m 3 H) 1.43 - 1.99
(m 15 H 1.98 - 2.16 (m 1 H 4.21 - 4.32 (m 1 H 4.55- 4.66 (m 1 M M

(ESI +) f oo fedsiieeH20S m z 255 (M+H) +. Exanpl e _ PCT/US2005/018081
23-5-isopropyl -2-[(2-isopropyl phenyl )am no] -1, 3-thi azol -4(5H -one ON H
[ 0508] Synthesis was perfornmed from N-(2-isopropyl phenyl)thiourea and
2-brono- 3-nethyl butyric acid according to Method Cl1. 105091 'H NWR (270
MHz, AMSO- d6) S ppm 0.87 (dd, J=8.78, 6.80 Hz, 6 H) 1.12 - 1.17 (m 6 H)

2 25, Biph om0, 1 10699, (00

(ESI+) for CI5HZONGOS miz 277 (MrH) +. 59 WD 2005/ 116002 PCT/ US2005/ 018081

Exarrple-et,t} -2-[(2-isopropyl phenyl )am no] -1, 3-thiazol -4(5H)-one O S
[0511] § eS8 performed from N (2-isopropyl phenyl )t hi ourea and

2- br onp- bt yMi cSa according to Method C. 105121 'H NMR (270 MHz,
DI\/BOdG)Spp'T’nOSS(tJ73OHz3 1.14 (d, J693H26H)163-

2.06 2 9 o/ , 6.75 -
208 (2 Mo st lpertoly b Sy L
Cl4H18N2&Boeyclobuldm8carbddnithte acdoxding keMethod D.

25-2-[ (2-chl heny! -5t|-13th | -4(5 s ¢
[0513] - Synt HoeT SR ENis ibodVkecDMsShvant b3 rh 6 Gpridhal. eth 607 dm, AR 2_br oro-

but t h 4 7/, T d4) S
opm 1. G105 21 FEE AT, 34 2 59 9%%&%% Dy M), 555 B SRS 90
7.54 (m73fw,1H)5MS(FJSI$13fo(rmuHmwosmﬁﬁsdwmor C, 1H 1CIN20S m z 255
(MtH) +. Exanpl e 26-5-et hyl - 2-[ (2- et hyl phenyl ) am no] - 1, 3-t hi azol - 4(5H) - one

Example 11-6- (Blcyclo[2.2.l]hept-z-ylammo)-S-thla-7-azasplro[3.4]oct-6-en-8-one

eWas

[0484]) Synthesis was performed from N-bicyclo[2.2.1]hept-2-ylthiourea and ethyl
1-bromocyclobutanecarboxylate according to Method D.

[0485) 1H{ NMR (400 MHz, DMSO-dg) 6 1.05-1.22 (m, 3 H), 1.33-1.49 (m, 4 H),
1.63-1.70 (m, 1 H), 1.86-2.00 (m, 1 H), 2.05-2.22 (m, 3 H), 2.42-2.53 (m, 4 H, obscured by
solvent signal), 3.74 (m, 1 H), 8.98 (d, /= 7.5 Hz, 1 H). MS (ESI+) for Cy3H;gN;0S m/z 251
(M+H)". ‘

Example 12-6-[(2,2,3,3-Tetramethylcyclopropyl)amino]-5-thia-7-azaspiro[3.4}oct-6-en-

8-one

o)
Ao

[0486] Synthesis was performed from N-(2,2,3,3-tetramethylcyclopropyl)thiourea
and ethyl 1-bromocyclobutanecarboxylate according to Method D.

10487} '"H NMR (400 MHz, DMSO-ds) & 0.92 (s, 3 H), 0.94 (s, 3 H), 1.06 (s, 3 H),
1.08 (s, 3 H), 1.88-2.00 (m, 1 H), 2.01 (s, 1 H), 2.06-2.17 (m, 1 H), 2.40-2.54 (m, 4 H,
obscured by solvent signal), 8.78 (s br., 1 H). MS (ESI+) for C13HN,0S m/z 253 (M+H)".
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O N-k HS [0515] Synthesis was perfornmed from N-(2-met hyl phenyl)thiourea
and 2-brono- butyric acid according to Method C. 105161 'H NMR (270 MHz,
METHANOL - W9)2065/H60821. 07 - 1.18 (m J7.36, 7.36 Hz, 3 HPCI/OR0es/@As@é (m 2
H 2.11 - 2.13 (m 3 H 4.52 - 475 (m | H 7.12 (dd, J=20.54, 7.67 Hz, 1
H 7.22 - 7.46 (m 3 H. M (ESI+) for CL2H14N20S mz 235 (M:tH)}. 60 WO
2005/ 116002 PCT/ US2005/ 018081 Exanpl e
27-5-isopropyl -2-[(2, 2, 3, 3-tetranet hyl cycl opropyl )am no] -1, 3-t hi azol - 4(5H) -
one - Exawpleé 13-8-[(HMéthslphien ) amingdSsthiad-azaspivs[Feddodtren-8-one
N-(2,2,3,3-tetranet hyl cycl opropyl)thi ourea and et hyl - 2- bronoi soval erate
accor di to Metjibd C. 10518] 'H NMR (400 MHz, CDCI3) S ppm 0.99 (d, J=6.6
Hz, 3 1.22]- 1.16 (m 9 H), 1.20 (d, J=3.4 Hz, 6 H, 2.17 (s, | H),
2.59 - , 4.25 (d, J=3.9 Hz, | H. M5 (ES+) mlz 255 (M+H).
Exanpl e

-2-(bi cycl o[ 2. 2. 1] hept - 2-yl am no) - 5- (4- hydr oxybenzyl ) -1, 3-t hi azol - 4(5H) - on

28
I
(29 b am NOAE Smibests o b HRED S ARSI 0l hnd eyl
hept - ?g‘;“*’g cmuumeaarbmmkgggialzwdlwgtmmt}ﬁdamd C [05201 HlNg/g (2;2 MHz, .
DVEO-
2.04-2. 27 (“’]‘"”"1 HM@PDNBTA I?qudﬂ)ﬁ 98%@1(8&3 21944—21 (3. 198), 1408 (s, 3?) 3.70

(=4, pladp e g RS 0E8s B IR 00/ 7 Bl 1. R A0

NETHAN@aI)d@)o =074 Bz SPH),M1.67 (or.]116H: M s([ fo CiH,; ;% & (m 2 H

2. 92- @, H 3. 32- 3644 (p“ibtﬂ y ?bsé’ﬁ(?ed“’bﬁ lvtcﬁ“pze(g%"z(%]ﬁ] 1 H
3645{W6{)%m 1 H 4.51-4.68 (m 1 H 6.62-6.76 (m 2 H) 6.99-7.12 (m 2 H).
M5 (ESI+) for C17H20N202S m'z 317 (M+H) + Exanpl e

29- 5- [Kxcaeple hé:2y)(exxddhetybmethplarhind)i%5-Gimethypl ScthBizo}-HE§H)-Gneen- 7- one 0
0--1 NS
O
N
l

ofh

[0490) Synthesis was performed from N-(cyclohexylmethyl)thiourea and ethyl 2-
bromoisobutyrate according to Method C.

10491 1 NMR (270 MHz, DMSO-dj) 8 ppm 0.81 - 1.04 (m, 2 H) 1.03 - 1.32 (m, 3 H)
1.43 - 1.54 (m, 6 H) 1.55-1.78 (m, 6 H) 3.18 - 3.32 (m, 2 H) 9.28 (s, 1 H). MS (ESI+) for
C12H20N,08 m/z 242 (M+H)".

Example 15-2-[(2-fluorophenyl)amino}-5-isopropyl-1 ,3-thiazol-4(5H)-one

@]
QL
el

[0492] Synthesis was performed from N-(2-fluorophenyl)thiourea and Ethyl 2-
bromo-2-methylbutyrate according to Method C.

(0493] ' NMR (270 MHz, DMSO-ds) 8 ppm 0.79 - 0.98 (m, 6 H) 2.29 - 2.44 (m, 1 H)
4.48 (d, /=3.59 Hz, 1 H) 6.91 - 7.40 (m, 4 H), MS (ESI+) for C;,H;3FN,08m/z 253 (M+H)".
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H [05221 Synthesis was performed from N (cycl ohexyl nmet hyl )t hi our ea
according to Method |I. 61 WD 2005/116002 PCT/ US2005/018081 115231 'H NWMR
(400 MHz, WORI00FIER2\M D) S ppm 0.94 - 1.07 (m 2 H) 1.10 PCI/BR0¢3Q18®B1H) 1. 49
- 154 (m 2H 1.66 - 1.86 (m 8 H 3.19 (d, J=6.59 Hz, 2 H. M5 nmlz 239
(M+H) + Exanpl e

30- 2- (cycl ohept yl am no) - 5- (3, 4- di hydr oxybenzyl)-1, 3-thi azol -4(5H) -one OH O

OH aN ' -ani . 4

ai hyar B39 BARls D eSO R A A am TR S0 TR enh S BRI | et o
E and C. 105251 'HANMR (500 MHz, Solvent) S 1.43-1.57 (m 6 H 1.56-1.73
(m 5H 1.84- 2,0y (m 2 H 2.87 (dd, J=14.13, 9.42 Hz, 1 H) (IH hidden in

MeCD peag 3.97-4.06 ( | H) 4.44-4.51 (m 1 H 6.52-6.57 (m | H
6. 64-6.m 4 : Sl +) for G/7H22N203S nfz 335 (M+HH) + Exanpl e
31-2-(cye ohed‘t*yl am n -(IHimdazol -4-yl nethyl)-1, 3-thiazol -4(5H)-one O

H S H[05261 Synthed®s was perforned from

i i | - 4-yl i i d | ohept yl t hi
ooy di ng. + 50408l nGmBetia g a6 PerymA T o OB St R DR HARERS apforts: -
1. 43- 2.5 : m 2 3.93-4.08 (m 1 H 4.57-4.69 (m 1
H) 7.2?9‘?’.‘15@0 m?a"&l—grd gg.é%\gc-tg%g' (m 1H)I—|). VB (ESI +§ forH)C14H20N408 n1(z 293
(M-H) + Exanffe 3p-NMR@OD MHpt GHBOROFORM-BYS ppyl 0.90-3:00Him2H) 1465H)7 one O
"'l aNS" _H &0528) Synt hesi s was Serfor ned from
(25) - 2{(BndRb1. 25 el Ingm. &Rt attd 34485 dHArANSc i) SHdH:81 @mi25Di7e2-2dé0or di ng to
Vet hod (& ARG fo (br821H, N-H) 9.81 (brs, 1H, N-H). MS (ESI+) for C1sHN;0,8 m/z 305

M+H)".

Example 17-(5S)-2-(cycloheptylamino)-5-methyl-1 ,3-thiazol-4(5H)-on; e

O
!
HN/(S o,

O

[0496] Synthesis was performed from N-cycloheptylthiourea and (2S)-2-
bromopropanoic acid according to Method C.

104971 1 NMR (400 MHz, CHLOROFORM-D) & ppm 1.35-1.70 (m, 12H) 1.45 (d, J
= 7.3 Hz, 3H) 1.72-2.00 (m, 1H) 3.90-4.03 (m, 1H). MS (ESI+) for C; H;sN,0S m/z 227
M+

Example 18-(5R)-2-(cycloheptylamino)-5-methyl-1,3-thiazol-4(SH)-one

[0498] Synthesis was performed from N-cycloheptylthiourea and (2R)-2-

bromopropanoic acid according to Method C.
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WD 2005/ 116002 PCT/ US2005/ 018081 105291 'H NWR (270 MHz, METHANOL-d4) S
0.91-1.04 (m 6 H 1.43-1.86 (m 12 H 1.92-2.12 (m 3 H 3.95-4.11 (m 1 H)
4.29-4. A8&@Qmosiiddp2 V5 (ESI +) for Cl4H24N20S mz 269 ( REHUS2@REIRI8E
33-2-(cycl oheptyl am no) -5- (1Hi ndol - 3-yl net hyl ) -1, 3-thi azol -4(5H) -one O H N
111 NHS1 / \ |1 H 10530] Synthesis was perforned from

(28) -2-am no- 3-(1Hi ndol - 3-yl )propanoi ¢ acid and N-cycl oheptylthi ourea

accordi ng t%g\/pt hod E and C.. 105 1 'H NIVR 270 MHz M D) 8 27 -
1.80 (m 11 90 Nz, GHHPROEORV-B é@r’(ﬂrd 3@*1%3(31?611@&&5 (§a115 09,

3. 46 ( 3 ; 2 7.40 (d,

J-7.92 r&} H?) ﬁﬁb %%91 6d(,}§’?1:1%).539%33 ﬁ&%,@ @j‘ﬁ&*}-ﬂéé“#@qﬁ‘ ‘.H %6@(’@’32?))7 f or

Cl 9H23 BB z 342 (I\/H—|)+ Exanpl e

34 2- (cycl oheptyl am no) - 5- (4- hydroxybenzyl)-1, 3-thi azol -4(5H)-one 1111 O CH
, N .32 -eBR{108- L -

(28) 2 Ez?r?‘l I %(3“2&%‘%?%&?%?@3%5Sgg)galg%lﬂng(gé??naﬁge N-cycl oheptyl t hi our ea

accordi ng to Met hodh E and C. 105331 'H NMR (270 MHz, METHANOL-d4) S ppm 1. 37

-207(m12H)N 3.11 (mlH)332-343(m1H)386-402(m
1 H 4.48 - 4.6 z&a 6.60 - 6.76 (m 2 H 6.99 - 7.11 (m 2 H. M
(ESI+) f ] Sniz 319 (M+H) + Exanpl e

35- (511 ycl ohept yl am no) - 5- (cycl ohexyl net hyl ) -1, 3-t hi azol - 4(5B) - one cwQ
[ 05341 esis was performed from (28)-2-am no-3-cycl ohexyl propanoi ¢ acid

and N-cycl oheptyl thi ourea according to Method E and C. 63 WO 2005/ 116002
PCT/ US2005/ Qo381 Syht&sis wasipenbvRn¢dfomN-eyclchidpORbiaRes @)d Sbpmmtangs - 1. 90

3m772a£tpfﬁcw§mg2tbw&%g@ 2. 14-2.30(m 1H) 3. 35- 3. 57(m 1H) 4. 23(dd, J=11. 32,

(05011 T NMR (270 MHz, METHANOL-d,) 8 ppm 0.90 - 1.06 (m, 3 H) 1.40 - 2.17
(m, 14 H) 4.26 (dd, J=7.86, 4.02 Hz, 1 H) 4.52 - 4.68 (m, 1 H). MS (ESI+) for Cj;H;0N;08
m/z 241 (M+H)".

Example 20-2-(cycloheptylamino)-5-isopropyl-1,3-thiazol-4(SH)-one

‘ 0
!
gﬁﬁ

[0502] Synthesis was performed from N-cycloheptylthiourea and Ethyl 2-bromo-2-
methylbutyrate according to Method C.

195031 11 NMR (270 MHz, METHANOL-d,) mixture of three different rotamers
~40%/30%/30% only the major; & ppm 0.92 - 1.08 (m, 6 H) 1.43 - 2.16 (m, 12 H) 2.39 - 2.56
(m, 1 H) 3.98 - 4.20 (m, 1 H) 4.24 - 4.34 (m, 1 H). MS (ESI+) for C;3H,N,0S m/z 255
(M+H)".

Example 21-5-fert-butyl-2-(cycloheptylamino)-1,3-thiazol-4(5 H)-one
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(ESI+) for C1l7H28N-20S nmfz 309 (M+H) + Exanpl e

36-2-(cycl ooc am no) - 5- (4- hydr oxybenzyl)-1, 3-thi azol -4(5fl)-one O OH N S
H [ 0536] ‘S?r?@?%‘s‘ﬁ@zms perfornmed from PCT/US2005/018081

(2S) - 2-am no- 3- (4- hydr oxyphenyl ) propanoic acid and N-cycl ooctyl thi ourea
according to Method E and C. 105371 'H NWR (270 MHz, CHLOROFORM D) S ppm
1.41 - 1.95 (m 14 H 307(dd J1447 9.65 Hz, 1 H 3.43 - 3.59 (m 2 H)
446(dd J=9.65, 3.96 Hz, 1 H 6.81 (d, J=8.41 Hz,2H)708(d J=8.41
Hz, 2 H). M9508kI Synthg?ls wes pedomed $ram, R aggro-Bidimetisdbyranaic acid and N-
37-(58):)(&%?}&%%9@;% ccgﬁﬁ ﬁe&gggla%?yl met hyl ) -1, 3-t hi azol -4(5H)-one N O

NI esi s s perforned’from

(2R) - 2- ami n6*3- &y NMR2YH MIZRMBTHANDE.d, d@bw yA 5 H)auggea) ggcor di ng
to Method E and C. 105391 'H NWR (270 MHz, LO?O:O?M S ppm 0.87 - 1.86
(m 22(h)4.1H9.47 21. 21(1(1n11EI)F51)362215|8 (mZIHD4()3rT4118+ﬂ)n3P3)443484@G(mnI 1 H
fn/ZIZ*} g%glt’lé/r_(fir%ﬁ%éﬁiﬁaﬁ% %S ’111/2@69§NF+JI_I)+(br.s, | H. M5 (ESI+) for C'H28NZOS
38-[2-&cyc|o t yl am no) - 4- oxo-4, 5-di_hydr o- 3th|azol 5-yl]acetonitrile O

~ aNy SExgmple %ﬁmcsyamwr%e%& 3 whé@'s

(2S) - 2-am no- 3- cyanopropanm c acid and N cycl oheptylthl ourea according to
MethodEandC 11 "H NWR (270 MHz, CHLOROFORMD) S ppm 1.36 - 2.14 (m
12 H 2.85 - 3 (m1H)312-332(m1H)343-358(m1H)4.31-
4.46 (m I +) for C12H17N30S mz 252 (MtH)+ 64 WO 2005/ 116002
PCT/ US20 ‘: anpl e

[(3 nmet hyl pheny])am no] -1, 3-thiazol -4(5H)-one O H S [0542]
conpound, SPECS

[0506] Synthesis was performed from N-cyclooctyl-thiourea and 2-bromo-butyric
acid according to Method C1.

957 "H NMR (270 MHz, METHANOL-d/) § ppm 0.89 - 1.03 (m, 3 H) 1.43 - 1.99
(m, 15H) 1.98 -2.16 (m, 1 H) 4.21 - 432 (m, 1 H) 4.55 - 4.66 (m, 1 H). MS (ESI+) for
Ci:HuN,0S m/z 255 (M+H)",

Example 23-5-isopropyl-2-[(2-isopropylphenyl)amino]—1,3-thiazol—4(5H)-one

:
A

[0508] Synthesis was performed from N-(2-isopropylphenyl)thiourea and 2-bromo-
3-methylbutyric acid according to Method C1.

10509 1H NMR (270 MHz, DMSO-ds) 8 ppm 0.87 (dd, J=8.78, 6.80 Hz, 6 H) 1.12 -
1.17 (m, 6 H) 2.28 - 2.44 (m, 1 H) 2.93 - 3.09 (m, 1 H) 4.40 (d, J/=3.46 Hz, 1 H) 6.83 (dd,
J=7.24,1.79Hz, 1 H) 7.07 - 7.21 (m, 2 H) 7.26 - 7.36 (m, 1 H).

[0510] MS (ESI+) for CysHy0N,08 m/z 277 (M+H)",
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[05431 M5 (ESI+) for Cl12H 4N20S m z 235 (MtH)+ [05441 HPLC 99% RT=2.10 mn

(System A, 10-97% MeCN over 3 min). [0545] HPLC 99% Ri =1.58 mn (System B,
10- 97% MeWIQ 20811680271 n) .  Exanpl e PCT/US2005/018081

40- 2- (cycl oheptyl am no) - 5- (pyridi n-3-yl met hyl )-1, 3-t hi azol - 4(5H) -one ONI CxD
S H[0546] Synthesis was perfornmed from

(2S) - 2-am no- 3-pyridin-3-yl propanoic acid and N-cycl oheptylthiourea

1730 - Pahd e“@*-g-%ﬁ}ﬁfqﬁ%*%*ﬁ@%*"ﬂ?%ﬂﬁé L L P

3.97 (s, 1H)475&s 7.84 - 7.95 (m 1 H 8.34 (d, J=7.67 Hz, 1 H)
8.75 (d, J=5.07 H) 910(s 1 H. MS (ESI+) for CL6H21N30S ink 304
( MrH) + 7

|l e

N/Zk-é -met hyl phenyl ) am no] - 1, 3-t hi azol -4(511)-one O HS NS
| [05481 sis was perfornmed from N (2-net hyl phenyl)thi ourea and et hyl
2- brono- 3-ret hyl but anoat e according to Method C. 105491 H NI\/R (400 MHz,
Dl\/lSOd6)8084(d J=6.6 Hz, 3 H, 0.88 (d, J= 7.0 Hz, H, 2.10 (s, 3

00 25 (it st Gus gy o iﬂ-@wo@wﬁépﬁ%mgﬁw? b2t 6 pos
m z 249bu1(yN&Iab1ﬂ ac&drdQ t3 0&hdd 6002 PCT/ US2005/ 018081 Exanpl e
42-2- (Cycl 00@§¥r m no) - 5, 5- di et hél -1, 3-thiazol -4(5H) - one BOSSO] Synt hesi s

was per forme 70 MiHa Ondd) Bypppy O B3 (o &t B3GHa, JiH) 1.14 (d, J=6.93

cycl ooc ur.e I o] 1 2 O d6)
8 ppm 1. Gggﬁég 828%? ?FS% 9% Ms}l&édl I%}iéi?‘fﬂsﬁlé%y% Q{a) o‘r&)l)v25
CL3H22NeQS) i) 77,0624 Ml 2 H Q&nl7e42 1 H). MS (ESI+) for C14H /2 263

43- 2- (Q/%gi ogﬂétyol%am no) - 5- |§Zpr opyl (in |az$) -4% 5°I—rl) 6ne [2835’"2] 6Synt hesi s
was per(Mri-Iﬁ)d from 2- br ono- 3- rret hyl butyr| c acid and N- cycl ooctylthiourea
according to Method d. 105531 'H NWR (270 MHz, METHANOL-d4) Major isonmer: S

ppm 0. SExéﬂxple fS«-ﬁ-[@chlbﬁopb’i:nbl)aﬁuihﬂ-i—dhylll:thﬁ&zbléqt(SH)H)nel 44 - 1.91 (m 14
H 2.36 - 2.52 (m 1 H 3.98 - 4.12 (m 1

Q‘N/zj\/
H
Ct

[0513] Synthesis was performed from N-(2-chlorophenyl)thiourea and 2-bromo-
butyric acid according to Method C1.

05141 111 NMR (270 MHz, METHANOL-d,) 5 ppm 1.01 - 1.23 (m, 3 H) 1.98 - 2.34
(m,2H) 4.58 -4.72 (m, 1 H) 7.28 - 7.54 (m, 3 H) 7.54 - 7.68 (m, 1 H). MS (ESI+) for
CnHyCIN,OS m/z 255 (M+H)".

Example 26-5-ethyl-2-[(2-methylphenyl)amino]-1,3-thiazol-4(SH)-one

0
QKN/E;K\/
H

[0515] Synthesis was performed from N-(2-methylphenyl)thiourea and 2-bromo-
butyric acid according to Method C1.

05161 11 NMR (270 MHz, METHANOL-d,) § ppm 1.07 - 1.18 (m, J=7.36, 7.36 Hz,
3H)1.98-2.36(m,2H) 2.11-2.13 (m, 3 H) 4.52 - 4.75 (m, 1 H) 7.12 (dd, J=20.54, 7.67
Hz, 1 H) 7.22 - 7.46 (m, 3 H). MS (ESI+) for C1;H4N,08 m/z 235 (M+H)".
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H 4.36 (d, J=3.71 Hz, 1 H. M5 (El+) for Cl4H24N20CS m z 269 (MtH)". Exanple
44-2- (Bi cycl o[ 2. 2. 1] hept - 2-yl am no) - 1-t hi a- 3-azaspi ro[ 4. 5] dec- 2-en-4-one O
N HS [ 0599)20&6yHoHRBsi s was perforned from N-bi cycl o] 2. 2. PA]T1e$2005019081 hi our ea
and net hyl 1-bronocycl ohexanecarboxyl ate according to Method D. 105551 'H
NVR (400 MHz, CDCl13) S 1.12-2.44 (m 21 H), 3.34 (m 1 H. [0556] M5 (ESI+)
for C sH22N20S m z 279 (MtH) +. Exanpl e

45-2- (Ticyc 3.1.0-' > -3-yl am no) - 1-t hi.a- 3-a .ol 4. ec-2-en-4
Hone. chxRebRle 37 Hoprorn h- 389 S ma IS Kb iy Paspindf T PP«
N-tricygael3.3.1.0-3,7-]1non-3-ylthiourea and nethyl

1- br onocycl ohexanecar boxyl ate according to Method D. 66 WO 2005/ 116002

PCT/ US2005/ 018081 105581 'H NMR (400 MHz, CDC13) S 1.24-2.19 (m 20 H),

2.30 (m 0.5 H mmnor rotaner), 2. (m 3195 H, major rotamer), 2.53 (m

0.25 H mnor rotanmer), 2.75 (m V5 ) maj or rotamer). [0559] MS

(ESI+).for C'H24N20S m z 305 (MtH) +.

46- 2- (Cycl obept yl am no) - 1-t hi a- 3- aza$hi ro[ 4. 6] dec-2-en-4-one O N aN

[ 0560] Synthesis was performed from N-cycl oheptylthiourea and nethyl 1-

br onocycl ohep(BiZk aSpnthpdiaves perfornetd fipm N-(262, 318 detRam b6l ofirbp WNMRicuddd0 MHz,

CDC13) S 1.24-2.14 (m 23 H), 3,48 ( I . [0562] Ms (ESI+) for

G 5H2anedthyl,2-bpmqisavajeratenchopiag to Metioad.

47- 2- (Cycl oopsl aﬁnr' ﬂﬂi{' b @5)@ ' dec n o] ) S

[ 0563] Synthesis was p %Q(Ewn%d ro@%‘é’g@rﬁggg@t?ﬁ'ﬁﬁgu?@’ gﬁ%l ?r)eJtGRw(’:bil
H), 1.20 (d, J/=3.4 Hz, 6 H), 2.17 (s, 1 H), 2.59 - 2.72 (m, 1 H), 4.25 (d, /=3.9 Hz, 1 H). MS
(ES+) m/z 255 (M+H").

Example 28-2-(bicyclo[2.2.1]hept-2-ylamino)-5-(4-hydroxybenzyl)-1,3-thiazol-4(5H)-one

@\uis f:o : _OH

[0519] Synthesis was performed from (2S)-2-amino-3-(4-hydroxyphenyl)propanoic
acid and N-bicyclo[2.2.1]hept-2-ylthiourea according to Method E and C.

(95201 111 NMR (270 MHz, DMSO-dg) § 1.11 (d, /=9.65 Hz, 3 H) 1.24-1.54 (m, 4 H)
1.56-1.76 (m, 1 H) 2.04-2.27 (m, 2 H) 2.61-2.84 (m, 1 H) 3.26 (dd, /=14.10, 3.96 Hz, 1 H)
3.70 (s, 1 H) 4.42-4.52 (obscured by HDO peak) (m, 1 H) 6.57-6.72 (m, 2 H) 6.92-7.08 (m, 2
H) 9.07 (d, /=6.19 Hz, 1 H)

521 'H NMR (270 MHz, METHANOL-d,) 5 1.07-1.62 (m, 7 H) 1.67-1.88 (m, 1 H)
2.07-2.36 (m, 2 H) 2.92-3.11 (m, 1 H) 3.32-3.44 (partly obscured by MeOD peak) (m, 1 H)
3.64-3.76 (m, 1 H) 4.51-4.68 (m, 1 H) 6.62-6.76 (m, 2 H) 6.99-7.12 (m, 2 H). MS (ESI+) for
C17HzoN20,S m/z 317 M+H)"

Example 29-5-[(cyclohexylmethyl)amino]-4-thia-6-azaspiro[2.4]hept-5-en-7-one

[0522] Synthesis was performed from N-(cyclohexylmethyl)thiourea according to
Method 1.
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br onocycl ohexanecar boxyl ate according to Method D. (05641 1H NVR (400 MHz,
CDC13) 81.24-2.13 (m 25 H), 3.55 (m 1 H. [0565] M5 (ESI+) for CL6H26N20S
mz 295 (We-R)0s/11@anpl e PCT/US2005/018081

48- 2-{[ 1- (4- Cnhl or ophenyl ) cycl obut yl ] am no}-5-i sopropyl -1, 3-t hi azol - 4(5B) - one
O N\ HS d [0566] Synthesis was perforned from

N-[I-(4-chl orophenyl)cycl obutyl]thiourea and ethyl

2- br ono- 3- et y} but anoate according to Method D. [05671 'H NMR (400 MHz,
DVSO- d6) S 080 H HMB £460 Btz CHLOROEORM RS prow 81%r-)1.07 Gu,68H{ 8,103= 6. 6 Hz,

2.25 ' t 0. J=,6, 8 7 S 0.92

Ca >3 28BS 0 8084 s B Yedcas £ Byado IS L Betir A NSRR a0 17
H) , 2. @k+R)*33 67 WO 2005/ 116002 PCT/ US2005/018081 (m 1 H), 2.42-2.65 (m 4
H, obscured by solvent signal), 4.14 (d, J= 3.5 Hz, 0.25 H, mnor rotaner),

0- 82 {rariieols B dheRabuidB S0 SRyl oyifa iy B GE ot 2mer):

Cl6H19CIN20S m z 323 (M+H)+. Exanpl e a
49-6-{[ 1- (4- Chl or ophenyl ) cycl obut yl ] am go}-p-t hi a- 7- azaspi ro[ 3. 4] oct - 6- en- 8-
one O N\ MS C 10569] Ssi n-wag perterted from

N-[ 1- (4- chl or ophenyl ) cycl obd t hillour et hyl
1- br onocycl obut anecar boxyl at €~ acdbr d¥ ng thod D. 101701 'H NWR (400 MHz,
DMSO-d6) S 1.73-2.12 (m 4 H), 2.32-2.60 (m 8 H, obscured by solvent

signal), 7. i okl .7 H mnor rotaner),
9|. g3 ()s, I Q?Zﬁ][“oggrﬁe%sw(ﬂ?%f}%rﬁ?g?%g{gﬁ%%131868@1—”93204 321 (M+H) +, Exarrpl)e

50- 2- ( dirgdrokypitey ) Bpropanoisadid dnd Nrgyiclohedytthioarea lacekride-to Methdd B ahtl C[ 0572]
Synthest s Vs PRI \RIRTS00 1%, Nofoéin S1SRLY 5 o8 5. 400 3 5t By 1l ©
2.01 (m, 2 H) 2.87 (dd, /=14.13, 9.42 Hz, 1 H) (1H hidden in MeOD peak) 3.97-4.06 (m, 1
H) 4.44-4,51 (m, 1 H) 6.52-6.57 (m, 1 H) 6.64-6.68 (m, 2 H). MS (ESI+) for Cy7H2oN;03S
m/z 335 (M+H)"

Example 31-2-(cycloheptylamino)-5-(1H-imidazol-4-ylmethyl)-1,3-thiazol-4(SH)-one

: o
Qe

[0526] Synthesis was performed from (25)-2-amino-3-(1 H-imidazol-4-yl)propanoic
acid and N-cycloheptylthiourea according to Method E and C.

195271 ' NMR (270 MHz, METHANOL-d,) & 1.43-2.06 (m, 12 H) 3.33-3.56 (m, 2
H) 3.93-4.08 (m, 1 H) 4.57-4.69 (m, 1 H) 7.27-7.42 (m, 1 H) 8.76-8.87 (m, 1 H). MS (ESI+)
for C14H20N4OS m/z 293 (M+H)"

Example 32-2-(cycloheptylamino)-5-isobutyl-1,3-thiazol-4(5H)-one

Ot
H

[0528] Synthesis was performed from (2S5)-2-amino-4-methylpentanoic acid and N-
cycloheptylthiourea according to Method E and C.
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acid according to Method J and D. 105731 'H NWR (400 MHz, CHLOROFORM D) S
ppm0.89 - 1.01 (m 6 H 1.40 - 2.09(m 16 H) 3.44-3.55 (m | H) 10574] Ms

(ESI +) f VO QWSHPOPROS nf z 269 (M+H) + Exanpl e PCT/US2005/018081
51- (5S)-5-isopropyl -2-{[ (2S) - 2- phenyl propyl ] am no}-1, 3-tbi azol -4(5H)-one N
OChiral / HNiIlI, g.. ~ 11 68 WO 2005/116002 PCTI US2005/ 018081 [0575]

Synthesis was perfornmed from N[ (2S)-2-pheny] propyl]thi our ea and 2

br ono- 3- et h;/l butyric acid according to Method D3. 105761 'H NWMR (270 MHz,
DVSO- d6) t H¥ 9hdj}bNM1b(m MEﬂ\‘mAHG)L-—d@ 581591( mm;smH)s H)OL.8%. sas (B812
(m3H)1.08-1.37(m I_%3 @575( 27 - 3.47
(m I3 B8R42A2 (m, 3HH 2&4113(%21 P(I)n‘} 291%8 (m,iéill\@ I(T}rforlc H)Iublz%m/“ 7.43
(m Si&)r:(x ég»(s Il H NH). [0577] M5 (ESI+) for CI15H20N20S mfz 277
(MtH) +

i MR R Sl e N
N-[(ZS) 2- phenyl propyl ]thiourea and 2- brorﬂ) butyric acid according to

Met hod D3. 10579J 'H NWR (27 the major rotanmer S ppm 0.51 -

0.70 (m 3 H 1.10-1.36(m 45NT. 11-3.34 (m | H 3.65 - 3.84
(m 2 H 3.80 - 4.07 (m1H 7.10 - 7.41 (m 5 H). [0580]
M5 (ESI+) for Cl4H, 8N20S |n/2263n-(IVHr :
53-(5S)-5-ethyl -2-{[ (2S) - 2- phenylgropyl]am no}-1,3-thiazol -4(5H) -one Chiral

N HN' g [ 098330]sySymtlessisswasperioamed fromd 26)-raning-3 A SH-indplkdni)propemsit | t hi our ea

and 2- acid and N-cycloheptylthiourea according to Method E and C.

05311 TH NMR (270 MHz, CHLOROFORM-D) 8 1.27 - 1.80 (m, 11 H) 1.84 - 1.99
(m, 1 H) 3.23 - 3.40 (m, 2 H) 3.76 (dd, J=15.09, 3.46 Hz, 1 H) 4.65 (d, J=9.15, 3.96 Hz, 1 H)
7.10 - 7.28 (m, 3 H) 7.40 (d, J/=7.92 Hz, 1 H) 7.59 (d, J=7.92 Hz, 1 H) 8.26 (s, 1 H). MS
(ESI+) for C1oH23N308 m/z 342 (M+H)"

Example 34-2-(cycloheptylamino)-5-(4-hydroxybenzyl)-1,3-thiazol-4(5 H)-one

O OH
QA

[0532] Synthesis was performed from (25)-2-amino-3-(4-hydroxyphenyl)propanoic
acid and N-cycloheptylthiourea according to Method E and C.

105331 'Y NMR (270 MHz, METHANOL-d,) & ppm 1.37 - 2.07 (m, 12 H) 2.91 - 3.11
(m, 1H) 3.32-3.43 (m, 1 H) 3.86 - 4.02 (m, 1 H) 4.48 - 4.66 (m, 1 H) 6.60 - 6.76 (m, 2 H)
6.99 - 7.11 (m, 2 H). MS (ESI+)'for Ci17HuN,0,8 m/z 319 (M+H)*

Example 35-(5R)-2-(cycloheptylamino)-5-(cyclohexylmethyl)-1,3-thiazol-4(5 H)-one

o¥sde
H

[0534] Synthesis was performed from (25)-2-amino-3-cyclohexylpropanoic acid
and N-cycloheptylthiourea according to Method E and C.
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brono-butyric acid according to Method D3. 105821 'H NWVR (270 MHz, DMSO- d6)
the major rotaner S ppmO0.73 - 0.97 (m 3 H 1.10 - 1.35(m 3 H 1.53 -
1.82 (m wWobhoshi@®d2- 2.11 (m 1H)2.92-3.13 (m 1H) 3. 48- 3. @¢T/USD00sD18d81 4. 10 -
4.32 (m 1 H 7.09 - 7.45 (m 5 H 9.27 (s, | H NH. [0583] M5 (ESI+) for
Cl4H18N2CS mz 263 (MrH) +. 69 WD 2005/116002 PCT/ US2005/ 018081 Exanpl e
54- (5R) - 5-i sopropyl - 2-{[ (2R) - 2- phenyl propyl ] am no}-1, 3-t hi azol -4(5H)-one N
Chiral ~ H 0595! [ 05 i/nt hesi s was performed from

N-[ (2R) - 2- pheny blb%jlkl H Midize £ FLAR OFOBMy) Sppie 0189 |- A6/ mh, 22) W9%ecor di ng

to Met d 0.50
-Oo 80 10 % 4&95% 2B GHE sy %&)f%sé%?(ﬁ 3 %ﬁf”ef B85 (i
2. 93(ESI%f%9C(%H23No¢§m§/3Z)§ 'S_Mﬁiﬁ (m 2 4.14 - 4.38 (m | H 7.07 -
44 (m 5 [ 0586] Ms (ESI +) for ClSHZONZOS mz 277

m +

55 I(_1)58)- -| oﬁ";% 625 lé)-o ﬁy&;%no% Sp(ﬁ hr?’dlmyr‘)(')bﬁgﬁlgil34]1“—'?%‘-@@ 89%1 - 4(5H) - one
Chiral N HN g . [0587] Synthesis was performed from

N[ (2R)-2- phenyl pr opyl Jthio 3 ot hyl butyric acid according
to Method D3. 105881 'H NIVR the major rotamer S ppm 0. 40

- 0.58 (m ./=6.68 Hz, 3 ' 1.03 - 1.29 (m 3 H 2.11
- 2.24 (m 1H) 3. 62-3.81(m 2H)3 8314, 03(m1H)4 36451(m1H)7 10-7. 41 (m

ge-H% ng 92?2% Iﬂggﬁl(ﬁ? ' +§¢s§s wa%éﬁé%?& gragﬂzéf% Sq-@%lw mﬂnyqn&n@c Chi r al
0N / [OPAR N %9cloocty1thlourea according to Method E and C.
195371 ' NMR (270 MHz, CHLOROFORM-D) & ppm 1.41 - 1.95 (m, 14 H) 3.07 (dd,
J=14.47,9.65 Hz,"1 H) 3.43 - 3.59 (m, 2 H) 4.46 (dd, /=9.65, 3.96 Hz, 1 H) 6.81 (d, J=8.41
Hz, 2 H) 7.08 (d, /=8.41 Hz, 2 H). MS (ESI+) for C;sH4N,0,8 m/z 333 (M+H)*

Example 37-(55)-2-(cycloheptylamino)-5-(cyclohexylmethyl)-1,3-thiazol-4(SH)-one

QO
H

[0538] Synthesis was performed from (2R)-2-amino-3-cyclohexylpropanoic acid
and N-cycloheptylthiourea according to Method E and C.

105391 151 NMR (270 MHz, CHLOROFORM-D) & ppm 0.87 - 1.86 (m, 22 H) 1.89 -
2.11 (m,2 H) 2.11 - 2.30 (m, 1 H) 3.34 - 3.60 (m, 1 H) 4.23 (dd, /=11.32,3.77 Hz, 1 H) 8.81
(br.s, 1 H). MS (ESI+) for Cy7H2eN,0S m/z 309 (M+H)" |

Example 38-[2-(cycloheptylamino)-4-0x0-4,5-dihydro-1,3-thiazol-5-yl]acetonitrile

(@]
O,

[0540] Synthesis was performed from (25)-2-amino-3-cyanopropanoic acid and N-
cyc'loheptylthiourea according to Method E and C.

05411 11 NMR (270 MHz, CHLOROFORM-D) & ppm 1.36 - 2.14 (m, 12 H) 2.85 -
3.11(m, 1 H) 3.12-3.32 (m, 1 H) 3.43 - 3.58 (m, 1 H) 4.31 - 4.46 (m, 1 H). MS (ESI+) for
C12H;7N;08 m/z 252 (M+H)*
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WD 2005/ 116002 PCT/ US2005/ 018081 [0591] Synthesis was perforned from

N-[ (2R) - 2- phenyl propyl ]t hi ourea and 2- bronp-butyric acid according to

Met hod D3wo[20is82doo2 H NVR (270 MHz, DMSO- d6) the maj or r ecan®noos/opggi 0. 75 -
0.97 (m 3 H 1.05-1.35(m3H)1.58-1.82(m1H)1.82-2.05 (m 1 H 2.92 - 3.17
(m1H)3.44-3.65 (m 2 H 4.12 - 4.36 (m 1H)7.09-7.49(m5H)9. 26(s, 1 H).
[05931 M5 (ESI+) for Cl4H18N20S m z 263 (MtH) +. Exanpl e

57-(5S)-5-ethyl -2-{[(2R)-2-phenyl propyl ] am no}-1, 3-t hi azol -4(5H)-one Chiral
N cr NExarhple$9-3-ethy|-0q@B+mesyyiphenyamine]-p.3rthiazokd(SHeone

N[ (2R) - 2- phenyl propyl ] thiourea and 2- brono-butyric acid according to

Met hod D3. )0595) 'H NWR (270 DVBO- d6) tohe maj or rotaner S ppm 0.53 -

0.74 (m J=7.30, 7.30

Hz, 3H) 1. 08-1. 33(m 3H) 1. 43- 1. 1. 62N 9( m 1H) 3. 13-

3.36(m 1H) 3. 66- 3. 86(m J=13. 61, 7. : 4.04 (m | H 4.26 - 4.51 (m
.F-4.95 Hz, 1 H 7.09 - 7.44 (m 5 Hl:lb (ESI+) for Cl4H18N20S m z
263 (M+H)+ Exanpl e 58-2-Anilino-5-i pro%yl 1, 3-thiazol -4(5B)-one a N H
[ 0597] Synthesis was performed from CDhenylthl ourea and et hyl 2-brono-3

met hyl but anod@9#2laceems efrgaltt‘@m?@tl%cﬁ PECS0598) ' H NVR (400 MHz, CHLOROFORM D)

S ppm 1. 00 ( -434mIH),701-
7.56 (m 6 @54%5%%49)”{)5élzi-gélgﬁsi%/z\/@%(ggﬁmooz PCT/ US2005/ 018081
Exanpl e [0544) HPLC 99%, R1=2.10 min (System A, 10-97% MeCN over 3 min).

59-5-1| sopropyl - 2- nor phal i n-4-y| ethyl )am no] -1, 3-t hi azol -4(511)-one 0 O
297 S 0BT oD LB B R R s st B 109798 MaCN oS min)” )

Example 40-2-(cycloheptylamino)-5-(pyridin-3-yimethyl)-1,3-thiazol-4(5H)-one

O N

N 7
|
QHJ'\m

[0546] Synthesis was performed from (25)-2-amino-3-pyridin-3-ylpropanoic acid
and N-cycloheptylthiourea according to Method E and C.

0547) 'H NMR (270 MHz, CHLOROFORM-D) & ppm 1.39 - 1.84 (m, 9 H) 1.88 -
2.06 (m,2H)3.39-3.54 (m, 1 H) 3.64 (s,2H) 3.97 (s, 1 H)4.75 (s, 1 H) 7.84-7.95 (m, 1
H) 8.34 (d, J=7.67 Hz, 1 H) 8.75 (d, /=5.07 Hz, 1 H) 9.10 (s, 1 H). MS (ESI+) for
Ci16Hz N3OS m/z 304 (M+H)*

Example 41-5-Isopropyl-2-[(2-methylphenyl)amino]-1,3-thiazol-4(5 H)-one

0
:
Py

[0548] Synthesis was performed from N-(2-methylphenyl)thiourea and ethyl 2-
bromo-3-methylbutanoate according to Method C.

(05491 'H NMR (400 MHz, DMSO-ds) § 0.84 (d, J= 6.6 Hz, 3 H), 0.88 (d, /= 7.0 Hz,
3H),210(s,3H) 2.34 (m, 1 H), 4.32(d,J=3.4 Hz, 1 H), 6.83 (d, /= 7.8 Hz, 1 H), 7.03
(m, 1 H), 7.16 (m, 1 H), 7.21 (d, J= 7.6 Hz, 1 H). MS (ESI¥+) for Ci3HcN,OS m/z 249

(M+H)".
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[ 0599] Synthesis was perfornmed from N-(2-norpholin-4-ylethyl)thiourea and
ethyl  2-brono-3-net hyl butano ate according to Method C. [06111 'H NWVR (400
MHz, CHLORORGRMMEN2S ppm 0.70 - 1.25 (m 8 H), 2.58 (s, PCT/USR005D18081 - 4. 09
(m 10 H, 4.18 - 4.54 (m 1 H,; MS[MH + mz = 272. Exanple

60- 2- (Bi cycl o[ 2. 2. 1] hept - 2-yl am no) - 1-t hi a- 3- azaspi r o[ 4. 4] non- 2- en- 4- one
Exanpl e 61-2- (Cycl oheptyl am no) - 1- t hi a- 3- azaspi ro[ 4. 4] non- 2- en- 4- one Exanpl e

62- 2- ( Cycl oo ani_no h| S- 3= [ 4- one Exanpl e

63-2-[ ( ?‘?',“3 %{FQ Fnl)QPW bﬁgo‘gfffeféﬁ]%%'f igzq Ffﬁéﬁg"’&iaspl ro[ 4. 4] non- 2- en-
4-one [ 0601] Exarrpl es 60- 63 were prepared using one of the nethodol ogi es
descri bed above. Exarrpl e

64-2-[ ( 2- hI - B | - Cl
(05021 Synt niasar \SYh; Bk perm R I Lanh. 2 PR 2y o dMGace 3 My - one
and 2- Cyods ﬂmhmdaerasgcwmm@dm Met hod G + H. i0603] 'H NVR (400 Mz,

DVSO- d6) 8p§H0 62 (d, J=6. 0.75 J=6.84 Hz, 2.25 H) 0.90
(d, J=6.96 H@ o] HM(W@MT@'@ DMS@ c&a&ﬁzm 124621‘:8, éﬁ),ﬂ 477(s, 3H), AR b3 {m, H)

4.41 - 4,50 5H)459(d J=3.66 Hz, 0.25 H)
4. 63 (dlﬁé) é‘%ﬂiﬁ)?ﬁ%@ﬁﬁi{’l‘?séﬁfﬁgé S, 3H 7.45. 7.49 (m | H 9.30

(s, 1 . M5 (ESI +£ for Cl3H, sC_N202nt z 267 I\/H—2+ 72 WD 2005/ 116002

PCT/ US2 gmplqg@ﬁﬁ-( reloppiylami no)-5-isopropyl-1,3-thiazol-4(5H)-one

65- 2-[ (4-chl or obenzyl ) am no) - 5-i sopr opyl - 1, 3- oxazol -4(5H)-one O \NC HO
[ 0604] Synthesis was perfornmed from 2-am no-5-isopropyl -1, 3-oxazol - 4(5H) - one

and 4-Chloro | am ne .accordi.ng t od G+ 0 400 MHz,
DVBO d6) S pB‘fﬁY 6%3’{‘ emﬁwésgirf%g“edg‘ %“”B"B’O‘“F‘E‘yﬂb? %ﬁﬁy\ﬁ’z(zs H 0.90
(d, J= GCﬁ@odazym@o&éawcowl BroMetdaie4 He, 2.25 H) 1,96 - 2,13 (m | b
4.37 - &4 2 (d, J=6.10 Hz, 15H)458(d J=3.54 Hz, 0.25
H 4.61 (d orisdm)er7d pgm- £6Hp8 2 H)
m%" 7HPIMR(G7GBHE3 METHANQL-24) ¥rmjord ) 0.85 @b Korp

S a0 ScippB it @it i mps B 134 -Fo1 (1,33 19236 2933\ T 03987 418m, 1

H) 4.36 (d, J=3.71 Hz, 1 H). MS (EI+) for C14H,N;0S m/z 269 (M+H)".

Example 44-2-(Bicyclo[2.2.1]hept-2-ylamino)-1-thia-3-azaspiro[4.5]dec-2-en-4-one

0
e

[0554] Synthesis was performed from N-bicyclo[2.2.1]hept-2-ylthiourea and methyl
1-bromocyclohexanecarboxylate according to Method D. ,

195351 '"H NMR (400 MHz, CDCl;) § 1.12-2.44 (m, 21 H), 3.34 (m, 1 H).

[0556] MS (ESI4) for CysH»,N,0S m/z 279 (M+H)".

Example 45-2-(Tricyclo[3.3.1.0~3,7~)non-3-ylamino)-1-thia-3-azaspiro[4.5)dec-2-en-4-

=NES

[0557] Synthesis was performed from N-tricyclo[3.3.1.0~3,7~]non-3-ylthiourea and

one

methyl 1-bromocyclohexanecarboxylate according to Method D.
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Exanpl e

66- 5-i sopropyl -2-[(2, 2, 6, 6-tetranet hyl pi peridi n-4-yl)am no] -1, 3- oxazol - 4(5H)
- one HNWD 200816002 H [ 0607] Synt hesis was perforned fr®gr/US2005/018081

2- am no- 5-1i sopropyl -1, 3-oxazol -4(5H)-one and

4-am no- 2, 2,6, 6-tetranet hyl pi peridin according to Method G + H 106081 'H
NVR (400 MHz, DMSO-d6) 3 ppm0.78 - 0.84 (m 3 H 0.95 - 1.04 (m 3 H 1.33
- 1.43 (m 12 1.44 - 1.58 (m 2 H 1.91 - 2.16 (m 3 H 3.96 - 4.09 (m |
H 4.60 (d, '°55i’1 RMRA40OMHACDCIZKS {.84-2. EN(B,R0H), 2B 01(m)0. YH3Ghigat, J=11. 60

Hz, 0.75 H) (s, d, J=7.45 Hz,
1 H). m%%l ﬁ%rl %g%mzmem)ﬂ%gim 93@%&5 meszaw&r'égr) cRLICNEEES

67-5-i %g& -2-nor phol i n-4-yl -1, 3-oxazol -4(5H) -one 0 NO ~-N~O 73 WO
2005/ 17161 US2005/ 018081 [06091 Synthesis was perfornmed from

2- am no- 5- iﬁ)GSﬂODMS(ESEH))foamJyHANg(BBm}aOS @ifeH)ror phol i ne according to Met hod
G+ H (16111 '"H NWR (400 Mz, DVsO-d6) S ppm 0.81 (d, J=6.84 Hz, 2 H) 0.87
(d, J=px3 le'%—i—gﬁfgglaﬂ?tg%lﬁm-1-3hiﬂ)-3—3z£§1m[@%]EZc-anlh‘Do%e06 3.13 (m 2 H
3.53 - 3.77 3.91 84 (d, J=4.15 Hz, 0.33
H. M5 (ESI+) for C OHIEN203 mfz 213 (MtH)+ Exanpl e

68- 5-i sopropyl -2-[ (2-norpholin et byb¥am no] - 1, 3- oxazol -4(5H)-one O~ ) O
NN N H O J[0611] Synthesis wa G om ,

2- am no- 5-i sopropyl -1, 3- oxazol -4 N- ( 2- am noet hyl ) nor phol i ne
according to Method G + H 116121 'H NWVR (#00 MHz, DMSO-d6) S ppm 0.87 (d,

224 (m, | HFoH cyatnsiyig “?‘%L}F@H;‘?“?NQ%WFM&O?%@“?@%A&34? e Tt

308 65 - 3.71 2 375-386
Bﬁﬁn%@g&l%ex%né@arﬁbngbte a&oﬁﬂn%ﬁ@M%tglzinPg > 5 Hz( mO 2 Ilj)i) e 38

( m (0561} " 1;F NMR (400 MHz, CDCl3) 6 1.24-2.14 (m, 23 H), 3.48 (m, 1 H).
[0562] MS (ESI+) for CsHz4NoOS m/z 281 (M+H)*.

Example 47-2-(Cyclooctylamino)-1-thia-3-azaspiro[4.5]dec-2-en-4-one

(@]
Oy
*JSQ

[0563] Synthesis was performed from N-cyclooctylthiourea and methyl 1-
bromocyclohexanecarboxylate accordmg to Method D.

105641 117 NMR (400 MHz, CDCl3) 6 1.24-2.13 (m, 25 H), 3.55 (m, 1 H).

[0565] MS (ESI+) for Ci6HzN,0S m/z 295 (M+H)".

Example 48-2-{[1-(4-Chlorophenyl)cyclobutyl]amino}-5-isopropyl-1,3-thiazol-4(5 H)-one

:
Aoy

[0566] Synthesis was performed from N-[1-(4-chlorophenyl)cyclobutyljthiourea

Cl

and ethyl 2-bromo-3-methylbutanoate according to Method D.

195671 1 NMR (400 MHz, DMSO-dg) 8 0.60 (d, J = 6.5 Hz, 0.75 H, minor rotamer),
0.68 .(d, J=6.6 Hz, 2.25 H, major rotamer), 0.82 (d, J = 6.8 Hz, 0.75 H, minor rotamer), 0.92
(d, J=6.8 Hz, 2.25 H, major rotamer), 1.77-1.87 (m, 1 H), 1.93-2.03 (m, 1 H), 2.21-2.33
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H. M (ESI+) for CL2H21N303 mz 256 (M+H) + Exampl e

69- 2- (4- benzyl pi peridin-1-yl)-5-isopropyl -1, 3-oxazol -4(5H -one O N O 106131
Synt hesi sW@a805ad6d02r ned from 2- am no- 5-i sopropyl - 1, 3- ox@oaleA(Brdsosne and
4- benzyl pi peridine according to Method G + H 106111 'H NWR (400 MHz,
DVMSO-d6) S ppm 0.76 - 0.82 (m 2.25 H) 0.87 (d, J6. 84

Hz, 0. 75H) 0. 95-1. 01(m 3H) 1. 07- 1. 35(m2H)1 60-1.88 (m 3H)2.00-2.18(m 1

H)
Ca 1. A g s oy hafisipired b sosbef Slﬂaal@ vhldy <2 ol g s s v

0.75 i 7 22
(m 3"')rofan§c%h<(%8 @ § 738’7H§ O79H %a?arsrﬂtf)ﬁfé]g)g?;%é?ga%?mz 9 %?a%ﬁ’erg) 5&15 N

WO 20051 Hlﬁﬁﬁ)@r@@ﬁ'{et)SQIBGE{SOUHDM Exanpl e

70- 2- azocaa- - | - 4( +O NNO [06151 [0616]
Synt hesi s waé)sﬁé]r ml?f%’ﬁéﬁfiﬁ@@{)% m@éé?é%ﬁ?ﬁl 3- oxazol 4(5H)-one and
hept anet hyl enei m ne accordin &nto Met hod G + H. L0617 H NI\/R§400 MHz ,

DVBO- dsy?xgnp}sm%@éﬂ (@Chlprephkenyheyclabyyl]laminp}¢3t thig-Tgaznaspirpi3.4]gct-§-en-832 -
143(n§‘l 147-156(m5H)167-176(m4|—|)2.04-2.13(m1H)
3.37 - 47 (m 2 3.58 - 3.7 (m 2 H 4.64 (d, J=3.54 Hz, 1 H). M

(ESI +) for C13H22N202 mz 239 (M-H) + Exanpl

71-2-[ (cycl ohexyl nmet hyl ) am no] - 5- phe xazol -4(5H)-one O N (0618]
i e’ f r/pm
NTd ™ g onet hyl cycl ohexane accordi ng

to Method G + H. j06201 1H NMR M—|2‘*DIVBOda)Sppm0 92(m 2H)114
(m3H)157(m6H)314r‘n 5.72 (s, 5.74 (s, H)728

(Bi) o sl név@lmwz%éﬁfwfm wit °hy°rg3he“ys°y° "s""tﬁ]ﬂs“ﬂea

and ethyl 1-bromocyclobutanecarboxylate according to Method D.

05700 '"H NMR (400 MHz, DMSO-ds) & 1.73-2.12 (m, 4 H), 2.32-2.60 (m, 8 H,
obscured by solvent signal), 7.39 (m, 3.3 H, major rotamer), 7.44 (ﬁz, 0.7 H, minor rotamer),
9.83 (s, 1 H).

[0571] MS (ESI+) for Ci6H;7CIN,OS m/z 321 (M+H)".

2- am no- 5- phenyl -1, 3- oxazol -4(5

Example 50-2-(cycloheptylamino)-5,5-diethyl-1,3-thiazol-4(SH)-one

Qs

[0572] Synthesis was performed from N-cycloheptylthiourea and 2-ethylbutyric
acid according to Method J and D.

195731 'H NMR (400 MHz, CHLOROFORM-D) & ppm 0.89 - 1.01 (m, 6 H) 1.40 -
2.09 (m, 16 H) 3.44 - 3.55 (m, 1 H)

[0574] MS (ESI+) for C14H24N,0S m/z 269 (M+H)"

Example 51-(5S)-5-isopropyl-2-{[(2S)-2-phenylpropyl]amino}-1,3-thiazol-4(5H)-one

—ﬁ Chiral
L s

o
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Exanmpl e 72-2-(cycl oheptyl am no) - 5- phenyl -1, 3- oxazol -4(5H)-one O 106211
Synt hesis was perfornmed from 2-am no-5-phenyl -1, 3-oxazol -4(5H) -one and

cycl oheptwoOanisragém@2cording to Method G + H [06221 ' H N¥RT(UHA®SsNitEns1 DVSO- d6)
8 ppm1.35-1.70 (m 10 H 1.92 (m 2 H 3.78 (m 1 H 5.69 (s, 0.75 H 5.73
(s, 0.25 H 7.28 (m 2 H 7.39 (m 3 H 8.92 (s, 1 H. M5 (ESI+) for
CleH2ON2O2 mz 273 (MtH) + 75 WD 2005/ 116002 PCT/ US2005/ 018081 Exanpl e
73-5-benzyl - 2-[ (cycl ohexyl met hyl ) am no] - 1, 3- oxazol -4(5H) -one 0 O NO H
[0623] Synt M5Bk \Santhpsisﬁ(aspedommadrﬁ@nM(HS)-E-pb@mdyﬂopm]Bﬁmezmid%(5H)-one

and a th cl ahexane acgcor di t hod G + H [06241 'H NIVR (400
DE/%’@%E %%WBC?C‘ 250QT “gltill"i‘t%h%?@ (m 3H 3.16 (m 1 H 4.95 (m

1 7.23 (57651 M+ +
Exgl)rrpl e 74(2 (cyll(?I)NoTﬁeR 7 am now S s éﬁ%g&;&%ﬂoxa -4(5I—S§T§§${g8§H H)

[ 0625] Omntl%(na 31 DEr-f1c8’7r’(ml 3fH)32nl8€ amsmm?oH)sz)@romlz(ﬂn,,xmmume) one

and cycl oh7p anune accord H NWR (

OVBO- 6P p’fﬁ%’lé H) add - aﬁz@nwﬂmga ST, i 9y - T 434m. 2 IDA265. 10 1

180117@&1‘_3i 2.00-2.11 (m I H 3.62-3.74 (m 1 H 4.53 (d, J366
457(d J366Hz 0.27 H 8.80 (d, J=8.06 Hz, 0.73 H 9.06 (s,

0.23 H). MB[0S7ES| MS (BSLEIRHQ.INAPROSIz 23D (NMHY). + Exanpl e
75-2- (bicycl o[ 2. 2. 1] hept-2-yl am no) - 5-i sopropyl -1, 3- oxazol -4(5H)-one O

!N gNafpld5i- Q%‘?z*-e D8 81 SY- 20 Rend Airo 9&ﬂmnx{d}qrf3-tmazol-4(sn)-

2- am no- 5- |sopr - oxazol -4 5H) one” "and bicycl of 2. 2. ]hept 2-am ne
according to Method G + H [06211 ' NI\/R 6400 MHz, DMSO-d6) 6 ppm 0. 75-0. 84
(m 3.H) 0.93-1.02 (m 3 H Chiral
!
E HN/QS

e

[0578] Synthesis was performed from N-[(2S)-2-phenylpropyl}thiourea and 2-
bromo-butyric acid according to Method D3.

10571 'H NMR (270 MHz, DMSO-dj) the major rotamer & ppm 0.51 - 0.70 (m, 3 H)
1.10 - 1.36 (m, 3 H) 1.45 - 1.80 (m, 1 H) 3.11 - 3.34 (m, 1 H) 3.65 - 3.84 (m, 2 H) 3.80 - 4.07
(m, 1 H) 4.30 - 4.48 (m, 1 H) 7.10 - 7.41 (m, 5 H).

{0580] MS (ESI+) for Ci4H;gN,0S m/z 263 (M+H)".

Example 53-(5S)-5-ethyl-2-{[(2S)-2-phenylpropyljamino}-1,3-thiazol-4(5H)-one

Chiral
HN/< 2

[0581] Synthesis was performed from N-[(2S)-2-phenylpropyl]thiourea and 2-
bromo-butyric acid according to Method D3.

195821 1t NMR (270 MHz, DMSO-d;) the major rotamer § ppm 0.73 - 0.97 (m, 3 H)
1.10-1.35(m,3H)1.53-1.82 (m, 1 H) 1.83-2.11 (m, 1 H) 2.92 - 3.13 (m, 1 H) 3.48 - 3.67
(m,2 H)4.10-4.32 (m, 1 H) 7.09 - 7.45 (m, 5§ H) 9.27 (s, 1 H, N-H).

[0583] MS (ESI+) for Ci4HisN20S m/z 263 (M+H)",
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1.03-1.17 (m 3 H 1.34-1.52 (m 4 H 1.60-1.712 (m 1 H 1.98-2.25 (m 3 H)
3.46-3.53 (m 1 H 4.50-4.58 (m 1 H 8.67 (s, 1 H. M5 (ESI+) for
C13H2ON2Qvo mdoz/126062 (MHH) + 76 WO 2005/ 116002 PCT/ US2005/ 8¢8a8i00sm1saspl e
76-2- (bicycl o[ 2. 2. 1] hept - 2-yl am no) - 5-i sobutyl - 1, 3- oxazol - 4(5H)-one 0 ~N~ON
[0629] H [0630] Synthesis was performed from 2-am no- 5-
i sobutyl -1, 3- oxazol -4(5H)-one and bicycl o[ 2. 2. 1] hept-2-am ne according to
Method G + H 106311 1H NWR (400 MHz, CHLOROFORMD) 8 ppm0.93 - 1.02 (m 6
H) 1. O8ExarmkpRB4¢BR)S-sdpropyl-2H{(2R)3A2-Bhédylprop$i]amine}dl §-thiaZol)(5H)Dne- 3. 62
(m 0,8 H 3.75-3.83 (m 0.2H)4.57-4.63 (m 0.2 H 4.68- 4.75 (m 0.8 H
10.21 (s, 1 H) [0632 I\/g “ESI +) for Cl4H17N303 m z 251 (MtH)+ Exanple
77-2-(cycl oheptylu 0) - sobutyl 1, 3-oxazol -4(5H)-one 0 Q\~~ H 0 [0633]
Synt hesi s w [ from 2-am no-5- isobutyl -1, 3 oxazol - 4(5H)-one and
cycl oheptyl &
CHLOROFORMD) 6 ppm 0.93 - 1.01 (m 6 H) 1.37 - 2.10 (m 15 H 3.71 - 3.82
, 3.92 - 4.02 (m 0.35 H 4.60 (dd, J=10.07, 2.99 Hz, 0.35 H)
=9.89, 3.05 Hz, 0.65 H 9.38 (s, 1 H [0635] Ms (ESI+) for
C14H17N303 mz 253 (M+H) + Exanpl e

78- 5-i sobut y[0584]) ( Symthesiywadperfdnnadifioa] Nél[(m)eﬂ(-ghmwptbﬁyﬂthmmea ankdld-PN---0  H

[ 0636] Synt hesi s perforned fro no- 5-i sopropyl - 1, 3- oxazol - 4(5H) - one
and 2- ni¥PHPrds H@ﬁm@%% %@&W&Wét% MY G+ H 106371 1H NVR (400 Mz,

S m i eI B I 0:0% 8 P 1o

(ESI+) 6.84- ChéHeh! BI3D3L .09 2132 (m( BED)2122772 ¥ O0E 2040021 PGl 1US2805/-3148081
(m, 2 H) 4.14 - 4.38 (m, 1 H) 7.07 - 7.44 (m, 5 H) 9.25 (s, 1 H, N-H).
[0586] MS (ESI+) for CysHyoN2OS m/z 277 (M+H)".

Example 55-(5S)-5-isopropyl-2-{[(2R)-2-phenylpropyl}amino}-1,3-thiazol-4(5H)-one

_ig Chiral
HN/4

[0587] Synthesis was performed from N-[(2R)-2-phenylpropyl]thiourea and 2-
bromo-3-methylbutyric acid according to Method D3.

105881 'H{ NMR (270 MHz, DMSO-ds) the major rotamer & ppm 0.40 - 0.58 (m,

- J=6.68 Hz, 3 H) 0.71 - 0.87 (m, 3 H) 1.03 - 1.29 (m, 3 H) 2.11 - 2.24 (m, 1 H) 3.62 - 3.81 (m,

2H)3.83-4.03 (m, 1 H)4.36-4.51 (m, 1 H) 7.10 - 7.41 (m, 5 H).

[0589] MS (ESH) for CysHyoN,QS m/z 277 (M+H)".
Example 56-(5R)-5-ethyl-2-{[(2R)-2-phenylpropyl]amino}-1,3-thiazol-4(SH)-one

Chiral

0

S

{0590]
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Exanpl e

-2-(bicycl o[ 2. 2. 1] hept - 2-yl am no) - 5-i sopr opyl - 5-net hyl - 1, 3-t hi azol - 4(5H) -
one [0638Y03msais0buti on of 2-am no-2, 3-di net hyl but anoi ecaaisdods4dsny, 3. 05
mmol ) and potassium brom de (1.190 g, 10.00 mml) in H2O (4 nL) and
concentrated H2S04 (345 RL) at O C under stirring was added via a syringe
over 50 mn a solution of NaNOQ2 (295 ng, 4.27 mol) in H20 (900 L). The
reaction was allowed to slowy reach anbient tenperature, and was then
stirred ovef[08%aht Syhthesis evasperfogneiofrarh N [(2R32-phchylpedpyd]thviotrea dh@2hyl et her
(2 x 15 nl), and the caonbin tﬁéﬁgsm c phases were washed with brined and
dried &iempo- tsmamﬁmscorémg\}e € Penoved to give a transparent oil (290

(r:r?LdeV\thh(vévgg Wd bi cg’g?M{nggﬁiﬂﬁrﬁe]p (g ?’I%?@Hrea (T%’?’Qﬁlg a?e(loo

nmg, 0. 385 -n3y (m, HL 1 48di10gcame 1(BPO.8L) 2\@55(n§u|H)rzem as.17Qm, CH)8.44 s&gh ed

tube for 3 days. The solvent was removed, and the residue was purified by

\%epar émls%i) 4r1é\re"r 3@ (phhER 71981-F 4heorekh 28 6hy Hb give the product as a
T T IO s e (5o
i o 1.P§aw§»a 7. S9)5-EF3-HOR) %Tpmylr?pgaxﬁwnqié O LR

267 (M+H) +. GENERAL I\/ETHODO_OGI ES K- PP_Met hodol ogi es for Synthesis of

Starting Materials rdmmyl ic Acids, Esters, Acid Chlorides, Acyl

| sot hi ocyanat es: WEiE K HO Br z (a--' NBr z RR2 RL [0641] The

t hi oi socya teHN tes can be prepared by the nethod K Formation of
Vi de, such as by treatnment with oxalyl chloride and DMF, or

t hi onyl /&

t hi oi so

oride, followed by treatnment with KNCS provides the
tes. Alternatively, treatnent of the carboxylic acid with
t hi onyl ori de, then brom nati on, such as with Br2 and PBr3, followed by
treatnment w N rov nt es WO 2005/ 116002
PCT/ US2005/ é@@ég %SYR}%‘FF%&P @?om%ﬂ @k? 2) HBEPPA(@RE‘)‘ ﬁba’?é? é
bromo-butyric acid according to Method D3.
195951 'H NMR (270 MHz, DMSO-ds) the major rotamer & ppm 0.53 - 0.74 (m,
J=7.30,7.30Hz,3H) 1.08 - 1.33(m,3H) 1.43-1.63 (m, 1 H) 1.62 - 1.89 (m, 1 H) 3.13 -
3.36 (m, 1 H) 3.66 - 3.86 (m, /=13.61, 7.17 Hz, 1 H) 3.83 - 4.04 (m, 1 H) 4.26 - 4.51 (m,

J=4.95 Hz, 1 H) 7.09 - 7.44 (m, 5 H).
[0596] MS (ESI+) for C14HisN>OS m/z 263 (M+H)".

Example 58-2-Anilino-5-isopropyl-1,3-thiazol-4(5 H)-one

[0597] Synthesis was performed from N-phenylthiourea and ethyl 2-bromo-3-
methylbutanoate according to Method C.

(05%8] 1 NMR (400 MHz, CHLOROFORM-D) & ppm 1.00 (s, 6 H), 2.40 - 2.73 (m, 1
H), 4.04 - 4.34 (m, 1 H), 7.01 - 7.56 (m, 6 H); MS [M+H]" m/z = 235.
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RB Br R [0642] Preparation of brono substituted esters and carboxylic acids
is described in Method L. Brom nation of the carboxylic acid, such as with
Br2, PC 3WORA95/3160020| | owed by formation of the acid chiRETVER200548081as by
treatment with oxalyl chloride or thionyl chloride, and treatment with

al cohol s, TMSCHN2 or CH2N2, yields the desired conmpounds. Alternatively,
the acid chloride can be fornmed first, followed by brom nation step.
Starting fromesters, treatnent with strong base, e.g. LDA and a |eaving
group Expmpled9-Sdsaprapyl-2ri2emorphalivaduslethyl)aminel-h3t thizeopdBddere t he desired
esters. Using amno acid starting materials (A=NH2), brom nation, such as
by reaacy+en with HBr in the presence of NaNO2, vyields the desired brono

aci ds. (VET MR 10°1'1 ROO H H Br M Db E;, J = CHor N[0643] Methylation
of vari @u&;ﬁtﬁge\géci ds and esters, such as by treatnment wth base and
an et hyl hali & N § wed by brom nation, yields the desired a-brono- a -
met hyl conpounds. VET NOSSEOO C (a) (b) REORECORE O][0644]

Conversion of various ketones to the esters is acconplished by Method N.
Treatment with an appropriate dithiane, such as

2-trimethyl g - i: & b ' [ @S 0fy g,tﬂlrz

fol | owed byfdg %wor ?%1?}%1 ?gé%%gﬁ%ﬁorg{sédvﬁb &Wééﬁp@?ggﬁéﬁ %‘?@%@?&% é(-;ﬂd S 1he
desi r ep-besmnpaunethylbdfnyiie 266ddihg 6ONRHIGT.US2005/ 018081  Met hodol ogi es for
Synt hesi s o(foﬂ,?t E%ti ng Mat erial s: Thioureas and Amines: METHOD O S RF-NH2

(a), (b) R"H'N 490 Mtz IARGFORM-R)Ssprre - 70ni lodit @as? HY i @il ed i n
e heoe3 2 EDTER o T PES . P MST ity deprotection. such as

Example 60-2-(Bicyclo[2.2.1]hept-2-ylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one
Example 61-2-(Cycloheptylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one

Example 62-2-(Cyclooctylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one

Example 63-2-[(2,2,3,3-Tetramethylcyclopropyl)amino]-1-thia-3-azaspiro[{4.4]non-2-en-

4-one

[0601] Examples 60-63 were prepared using one of the methodologies described

above.

Example 64-2-[(2-chlorobenzyl)amino]-5-isopropyl-1,3-o0xazol-4(SH)-one

0
)
Cl

[0602] Synthesis was performed from 2-amino-5-isopropyl-1,3-oxazol-4(5H)-one
and 2-Chlorobenzylamine according to Method G+H. .

(06031 11y NMR (400 MHz, DMSO-d;) & ppm 0.62 (d, J=6.84 Hz, 0.75 H) 0.82 (d,
J=6.84 Hz, 2.25 H) 0.90 (d, /=6.96 Hz, 0.75 H) 0.99 (d, /=6.84 Hz, 2.25 H) 1.97 - 2.13 (m, 1
H) 4.41 - 4,50 (m, 0.5 H) 4.51 - 4.56 (m, 1.5 H) 4.59 (d, J/=3.66 Hz, 0.25 H) 4.63 (d, J/=3.66
Hz, 0.75 H) 7.30 - 7.41 (m, 3 H) 7.45 - 7.49 (m, 1 H) 9.30 (s, 1 H). MS (ESI+) for
C13H:15CIN,0, m/z 267 QM+H)"
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Alternatively, the thiourea is forned through treatnment with

1, 1-thi ocarbonyl dii mdazole in the presence of base, e.g. NEt3, followed by
t r eat renwontoo$iiwndoni a. METHOD P S (a) G 11 Rc- N=C=S PCRUS2N03018E1 H
[0646] Alternatively, the thiourea is formed as described in Method P.
Treatment of a substituted thioisocyanate with ammonia yields the desired
thioureas. METHOD Q H F*11 NH2 H FH [0647] Preparati on of substituted

bi cycl o] 2. 2, 1%hept ane am nes_is described in_the nthetic schenme in shown
i n ExaRgREpeoS-grid-eriorokeuzyRyminol-Scxopropyl-1 dyoxarph xorpbAd(58aned [ 0648]
Preparation of 1-am no-I|-nethylethyl benzenes is described in Method R

Met hyl ati on of cyanonet hyl benzenes, such a Quith treatnent with net hyl
halides in the presence of non-mycl oph,!’%g*‘t?{se, e.g. KHVDS, vyields the
1- cyano-| - et hyl et hyl benzenes. I day @2 t he cyano conpounds, such as
with H202, in the presence ofl el , Yyields the am des. Hof mann
rearrangenent of the am des, such as by treatnent with (02CCF3) 2l Ph, vyields
t he desi red[ﬂﬁﬁ4he§yn81@si§\®a§@6ﬁ'bﬂﬂ£ﬂhﬁn PEhiSZ0i86pr0fH0B 3 -ox Mol HCEH BofdO2H Br

I(B:acyg}c 6{‘%—{}4 rllgié‘fﬂcé%%g?% lgég" %%ﬂ%ﬂed(\en) a ﬁ/}a% h/c\)d[ 26431 om nati on of
car boxyl ic Mldsgr% 466 o’xy’]ﬁrSé d?@(@m %eﬁéé r}eﬁrsgfsl%td%m%gngenent

provi des the 2 IC at ’6genat’i én, 'Wth Zn in
AcOH, yieR4%Z hesH) xS0 @w#ds 96 Ha¢ 09 H) s @rt6.84 HzE225 #)desen. 13ush) as by
treat rrent wi th DPPA and a

H) 4.37-4.41 (m, 05H)444(d J—6 10 Hz, 1.5 H) 4.58 (d, /=3.54 Hz, 0.25 H) 4.61 (d,

J=3.78 Hz, 0.75 H) 7.27 - 7.34 (m, 2 H) 7.37 - 7.45 (m, 2H)928(t J=5.98 Hz, 0.75 H) 9.49

(s, 0.25 H).

[0606] MS (ESI+) for C;3H;sCIN,0, m/z 267 (M+H)"

Example 66-5-isopropyl-2-[(2,2,6,6-tetramethylpiperidin-4-yl)amino}-1,3-oxazol-4(5H)-

0
i
N" "o

[0607] Synthesis was performed from 2-amino-5-isopropyl-1,3-oxazol-4(5H)-one

one

and 4-amino-2,2,6,6-tetramethylpiperidine according to Method G + H.

106081 {1 NMR (400 MHz, DMSO-ds) & ppm 0.78 - 0.84 (m, 3 H) 0.95 - 1.04 (m, 3 H)
1.33 - 1.43 (m, 12 H) 1.44 - 1.58 (m, 2 H) 1.91 - 2.16 (m, 3 H) 3.96 - 4.09 (m, 1 H) 4.60 (d,
J=3.78 Hz, 0.9 H) 4.84 (d, J=4.03 Hz, 0.1 H) 7.83 (d, /=11.60 Hz, 0.75 H) 8.16 (s, 0.25 H)
8.76 (d, J=11.48 Hz, 1 H) 9.00 (d, J/=7.45 Hz, 1 H). MS (ES}) for CsH2/N;0, m/z 282
(M+H)

Example 67-5-isopropyl-2-morpholin-4-yl-1,3-oxazol-4(5H)-one
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e.g. NEt3, and an al cohol provides the protected am ne. Deprotection, such
as with acid, followed by formation of the thiourea and deprotection, as
descri bedvaB®»816082 ovi des the desired thioureas. METHOBCT/US2€0S/048981 ( b)
O-~") HO N2 N-'~O XNH2 [0650] Base nedi ated substitution of a nitrophenol
with a alkyl halide, provides the nitophenyl ether. For exanple Cs2CO3 can
be used in the presence of Nal. Reduction of the nitro group, such as with
H2 in the presence of a catalyst, e.g. Pd/C, yields the desired am nes.

METHOD U CN (000p) Syhtidsis Was perfdrnicdGRokl 2 Matine8-isbi#6saL i hosatdna(SipLemt i on of
cycl opropanam nes from benzonitriles is acconplished by treatnent with
Et MyBr &d mhwhplieseseording totMethiod®y 4. fol | owed by treatment with BF3. OEt 2.

METHOD V O (@dig ( C ) nrk NH2 L L~ 1 0 .

PCT/ US2005/ 0?38018 113)‘%%5(5?0 %&?ﬁg‘ﬁ/% 0 BPE&%‘%%@%&E% 23@%8% 45084
describ ' h. \Y/5 r_inf 4 [ t r c | base,
e.g. Li % 1 ggpft}gwcelgmt %%’[?OI}??%OES 2r'1e7; r’al%g)e%g?]t bqggﬁ%gs}?f%' zdgg??\%u ly and
depr ot edbbda,/~8.91. Ha &.47, Hp4 .84 i(dies4t 151z €33 MSr{FRIs-) fovETpDRNMOKHM 1D H S
H (a), bhngZ (c¢), (d), (e) ~~//IHHH/ HHH ' HNHz [0653] Formation of
(bi cycl zH). 1] hept anyl met hyl ) -t hi oureas fromthe carboxylic acids is
described in Method W Formation of the acid chloride, such as by treatnent

wi th oEanmple6s-5risapsopyl2-[iFmorpholip-4-ylethyl)ameinp),1 SrexazakedSH)rane armoni a or

anmoni um
O
N\ /«
ﬁ o)

[0611] Synthesis was performed from 2-amino-5-isopropyl-1,3-oxazol-4(SH)-one
and N-(2-aminoethyl)morpholine according to Method G + H.

96121 1 NMR (400 MHz, DMSO-dy) & ppm 0.87 (d, /=6.84 Hz, 1 H) 0.92 (d, J=6.84
Hz, 2 H) 1.02 (d, J=6.96 Hz, 3 H) 2.01 - 2.24 (m, 1 H) 2.63 - 2.72 (m, 2 H) 2.72 - 2.81 (m, !
H) 3.03 (t, J=6.41 Hz, 1 H) 3.08 - 3.36 (m, 3 H) 3.54 - 3.67 (m, 1 H) 3.65 - 3.71 (m, 2 H)
3.75 - 3.86 (m, 2 H) 4.57 (d, J=4.15 Hz, 0.5 H) 4.82 (d, /=4.39 Hz, 0.5 H) 7.32 - 8.39 (m, !
H). MS (ESI+) for C;2H;;N;0; m/z 25‘6 (M+H)

Example 69-2-(4-benzylpiperidin-1-yl)-S-isopropyl-1,3-oxazol-4(5H)-one

0

[0613] Synthesis was performed from 2-amino-5-isopropyl-1,3-oxazol-4(5H)-one
and 4-benzylpiperidine according to Method G + H.

19614 1 NMR (400 MHz, DMSO-dj) 8 ppm 0.76 - 0.82 (m, 2.25 H) 0.87 (d, J=6.84
Hz, 0.75 H) 0.95 - 1.01 (m, 3 H) 1.07 - 1.35 (m, 2 H) 1.60 - 1.88 (m, 3 H) 2.00 - 2.18 (m, 1
H) 2.53 (d, /=7.08 Hz, 2 H) 2.74 - 2.86 (m, 0.5 H) 2.95 - 3.10 (m, 1.5 H) 3.23 (d, J=12.57
Hz, 0.5 H) 4.03 (d, J=13.55 Hz, 0.75 H) 4.10 (d, /=13.18 Hz, 0.75 H) 4.62 (d, /=3.78 Hz,
0.75 H) 4.84 (d, J/=4.15 Hz, 0.25 H) 7.15 - 7.22 (m, 3 H) 7.24 - 7.32 (m, 2 H). MS (ESI+) for
C1sH24N,0; m/z 301 (M+H)*
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hydr oxi de, provides the am de. Reduction of the am de, such as with
treatnent with LiAlH4, to the amne, followed by chem stry previously
descri beWwO Y0&L®802 he desired thioureas. Methodol ogi esPCHPSWPFO1408)i s of
Final Products: METHOD X 0 0 c¢c RA(a) NRA ROBr RBR, N~SRa H [0654]
Thi azol ones can be prepared by many nmet hods, including that described in
Met hod X. Treatnent of a brono-substituted carboxylic acid or ester with
thiourea in the presence of base, such as D EA provides the

condensmlainqp]é voqga@kmtﬁ_s.ﬁopmquQg-éﬁiogqmmt hi azol ones. METHOD Y 0 O
RA° HORA (a) N4> RI,N Br H[0655] Alternatively, as shown in Method Y,
treatment of a brono- substitu;bed carboxylic acid with thiourea in the
presence of base, such as c provides the condensation/ring closure to
the desired 2-amn uﬂ opess 82 WD 2005/116002 PCT/ US2005/018081 METHOD
ZOn ~f + S‘C,N@) M \ii\Ri-NHZ ~/~ R RaRARI NS Ra H [0656]

Thi azol ones also c be’ prepared from am nes by the nethod described in

Met hod Z. Cdﬁﬂﬁ ng of an amine with an isothiocyante, e.g. in the presence

of base, s U 1&%515%2%\ﬂe%ﬁnéc{"ﬁoﬁ@gﬁﬂl%a§ isBBllo&)Slf'g 3Cc£x%§b’lréﬁ5f{?-oﬁge

desired 2-a no th
and heptamethyleneimine according to Method G + H.

0617) 'H NMR (400 MHz, DMSO-dj) & ppm 0.80 (d, /=6.84 Hz, 3 H) 1.00 (d, J=6.96
Hz,3H) 1.32- 1.43 (m, 1 H) 1.47 - 1.56 (m, 5 H) 1.67 - 1.76 (m, 4 H) 2.04 - 2.13 (m, 1 H)
3.37-3.47 (m, 2 H) 3.58 - 3.71 (m, 2 H) 4.64 (d, /=3.54 Hz, 1 H). MS (ESI+) for
C13H2N;0, m/z 239 (M+H)"

Example 71-2-[(cyclohexylmethyl)amino]-5-phényl-1,3-oxazole4(5Hi-one

(@]
;
O *KG
[0618]

[0619] Synthesis was performed from 2-amino-5-phenyl-1,3-oxazol-4(5H)-one and
aminomethylcyclohexane according to Method G + H.

0620] 1 NMR (400 MHz, DMSO-ds) & ppm 0.92 (m, 2 H) 1.14 (m, 3 H) 1.57 (m, 6
H) 3.14 (m, 2 H) 5.72 (s, 0.7 H) 5.74 (s, 0.3 H) 7.28 (m, 2 H) 7.39 (m, 3 H) 9.00 (t, /=5.74
Hz, 0.7 H) 9.25 (s, 0.3 H). MS (ESI+) for Ci6H30N>0; m/z 273 (M+H)"

Example 72-2-(cycloheptylamino)-5-phenyl-1,3-0xazol-4(SH)-one

[0621] Synthesis was performed from 2-amino-5-phenyl-1,3-oxazol-4(5H)-one and
cycloheptylamine according to Method G + H.

06221 Tl NMR (400 MHz, DMSO-dj) § ppm 1.35-1.70 (m, 10 H) 1.92 (m, 2 H) 3.78
(m, 1 H) 5.69 (s, 0.75 H) 5.73 (s, 0.25 H) 7.28 (m, 2 H) 7.39 (m, 3 H) 8.92 (s, 1 H). MS
(ESI+) for C16Hz0N20; m/z 273 (M+H)"
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METHOD AAO/fO (a) IN \ Rn R~-NS R-N S Rs HH [0657]

5,5-Di substituted thiazol ones can be prepared fromthiazol ones via the

met hod deworzofsedeson Met hod AA. Treatnment first with strogg/iasesnisesg. LDA or
NaHVDS, then with a conpound conprising an appropriate |eaving group, such
as Re-LG provides the desired conpounds. METHOD BB N, \ A(a) INII'" \ RA
NS RR-N~SF HHJ[0658] Simlarly, formation of 5-fluoro-thiazol ones
can be prepared as described in Method BB. Treatnent first with strong

base, l;lpi[??_ > efla_ | hnation, e.g. with
Sel ectf OPJP pr OVI é(cgggflg %g: g @eﬂ@% @{?)%Jﬁ% O N\ RA (a),
(b) NI~\~CF3 Rl NS RBI I\L] SRA HH[0659] Simlarly, formation of

5-trifluoronethyl-t yes can be prepared as described in Method CC
Tr eat ment irst & g base, e.g. LDA or NaHWVDS, and 83 WD 2005/116002

PCT/USZO ets MsZl, followed by trifluoronethylation, e.g. with
S-(triflvoronettyl Pdl benzot hi opheni um salt, provides the desired conpounds.
METHOD DD OO N -///0J + (a), (b) R RN~SCRRKOI N~S H H ORK 10660]

For mation of é 66231 @%m%'%é'sﬁ eFbRES fo6tR 2-Dhinb3ebeRyI BSR&?{@%]WSH%%&MC&” be
prepared as described in Method DD. Coup Ilg]g of carboxylic acids with a

subst i t gmiepmeshyleyrdohexaumhacgording torethpé§&ehle of DBU, fol | owed by treat nent
with base, e b Qi mPldYMES, DMSO-d5) 5 ppm 0.7-1.7 (m, 11 H) 2.93 (m, 3 H) 3.16 (m,
1 H) 4.95 (m, 1 H) 7.23 (m, 5 H) 8.56 (s, 1 H). MS (ESI+) for C;sHy;N,0, m/z 287 (M+H)*

Example 74-2-(cycloheptylamino)-5-isopropyl-1,3-oxazol-4(SH)-one

[0625] Synthesis was performed from 2-amino-5-isopropyl-1 ,3-0xazol-4(5H)-one
and cycloheptylamine according to Method G + H.

(0626l 'Y NMR (400 MHz, DMSO-d;) 6 ppm 0.77-082 (m, 3 H) 0.94-1.01 (m, 3 H)
1.32-1.67 (m, 10 H) 1.80-1.90 (m, 2 H) 2.00-2.11 (m, 1 H) 3.62-3.74 (m, 1 H) 4.53 (d, J=3.66
Hz, 0.73 H) 4.57 (d, J=3.66 Hz, 0.27 H) 8.80 (d, /=8.06 Hz, 0.73 H) 9.06 (s, 0.23 H). MS
(ESI+) for C13H2,N,;0; m/z 239 (M+H)"

Example 75-2-(bicyclo[2.2.1]hept-z-ylamino)—S-isopropyl—l,3-6xazol-4(5H)-one

O
@ui’qejﬁ\(

| [0627] Synthesis was performed from 2-amino-5-isopropyl-1,3-oxazol-4(5H)-one
and bicyclo[2.2.1}hept-2-amine according to Method G + H.
19628 14 NMR (400 MHz, DMSO-dj) & ppm 0.75-0.84 (m, 3 H) 0.93-1.02 (m, 3 H)
1.03-1.17 (m, 3 H) 1.34-1.52 (m, 4 H) 1.60-1.71 (m, 1 H) 1.98-2.25 (m, 3 H) 3.46-3.53 (m, 1
H) 4.50-4.58 (m, 1 H) 8.67 (s, 1 H). MS (ESI+) for C;3HzoN,0, m/z 237 (M+H)"
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the desired compounds. METHOD EE 1111~ O HGRN-~Sn G=0O N S CH2 HL
=C, Br, I, OSO2R [0661] Formation of 5-spiro-thiazol ones can be prepared
as descr WeOp/MINEA hod BE. Coupling of the thiazol one pPaTwkmogomesnce of
strong base, e.g. LDA or NaHVDS, provides the desired conpounds.
Alternatively, the cyclization can be achieved in two steps, alkylation
first with base, e.g. HWS, in the presence of TMSCl; followed by further
treatment with base, e.g. LDA, in the presence of a bis-electrophile. METHOD

FF 0 Ophhm I%‘%ﬁ-?b cyc 23 1Hept/¥ythmbhd J-5-§o |Si3-omoR IéncRAR HH

10662] For I on o ydr oxymet yI-t I azo can be ared as descri bed
I n Method FF. Treat -nt of a_.thiazol one mnth a ketone in the presence of
strong base, provi des the desired conpounds 84 WO
2005/ 116002 PCT/U 01§o 1 ETHOD GG [/ORL ORL IN" \ 1GRM (a) INl ARM
R N~g RA N~g RA H H mati on of 5-fluoronethyl-thiazol ones can be
prepared as[@R29tri bed ﬂh thhod GG Fl uorination of

g e 2 ?/?regxzoni)@éﬂhs %y%%%%apeggrﬁégm ! 8 r5 1soguty1 1 398)[azol E{SIO-I _ioglgs the
and bicyclo[2.2.1]hept-2-amine according to Method G + H.
96311 IH NMR (400 MHz, CHLOROFORM-D) & ppm 0.93 - 1.02 (m, 6 H) 1.08 -
1.37 (m, 3 H) 1.42 - 1.97 (m, 8 H) 2.28 - 2.41 (m, 2 H) 3.55 - 3.62 (m, 0,8 H) 3.75 - 3.83 (m,
0.2 H) 4.57 - 4.63 (m, 0.2 H) 4.68 - 4.75 (m, 0.8 H) 10.21 (s, 1 H)
[0632] MS (ESI+) for C14H7N303 m/z 251 (M+H)*

Example 77-2-(cycloheptylamino)-5-isobutyl-1,3-o0xazol-4(SH)-one

(2 -
H

[0633] Synthesis was performed from 2-amino-5- isobutyl-1,3-oxazol-4(5H)-one
and cycloheptylamine according to Method G ¥ H.

106341 1y NMR (400 MHz, CHLOROFORM-D) & ppm 0.93 - 1.01 (m, 6 H) 1.37 -
2.10 (m, 15 H) 3.71 - 3.82 (m, 0.65 H) 3.92 - 4.02 (m, 0.35 H) 4.60 (dd, /=10.07, 2.99 Hz,
0.35 H) 4.66 (dd, /=9.89, 3.05 Hz, 0.65 H) 9.38 (s, 1 H) '

[0635] MS (ESI+) for Ci4H7N303 m/z 253 (M+H)"

Example 78-5-isobutyl-2-[(2-methylphenyl)amino]-1,3-oxazol-4(5H)-one

O
Qu/gj\)\

[0636] Synthesis was performed from 2-amino-5-isopropyl-1,3-oxazol-4(5H)-one
and 2-methylphenylamine according to Method G + H.

0637 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.93 - 1.03 (m, 6 H) 1.64 -
1.76 (m, 1 H) 1.81 - 1.95 (m, 2 H) 2.35 (s, 3 H) 4.82 - 4.89 (m, 1 H) 7.22 - 7.31 (m, 4 H)

[0638] MS (ESI+) for CioH;7N30;3 m/z 247 (M+H)"

77



HN / chiral base /X "o, RR RARB-LGR /~Ra XisOorS RA [0664] The
conpounds of the invention can be prepared by the nethod described in this
scherme. AWR200%/1160020f the racemni c thiazal one with a chi rRET/BRES/018h as
NM \J"~\NM / Rm~Ro RP~ v R', where R and R' are independently sel ected
fromal kyl, aryl, and heterocyclyl, where R and RP are independently
selected fromaryl, where J is alkyl, O, NHor S and where ML and M2 are
i ndependently selected fromLi, Na, K Cs, Cu, and My, e.ga chiral lithium
base, noOEgamplkCI9i2-ghikyglo[2] Mk t2-ylamino)-Brisdroplyl-5-methyl-ha-thppobaBibt e

al kyl ati ng agent, such as a alkyl halide (e.g. an al kyl iodide) or

sul fonat®qe.g., nesylate, triflate), [LGis halide, tosylate, nesylate,
triflate, or the |ike] provides the desired chiral di-substituted

t hi azol one. [8639kr Abiayolutign o4 Rramine2ndimetipdhytenaie acid (4Q0vagp?. 85 smed) of
' b ) h TNVEDA. | anl t t Wit AR _f f id
ARG A e e S AT R A U AT S
provi des,{ g oPRP@RIet Qﬁ%?r\@ié%ﬁéﬂ ﬁraraxsyﬁﬁ%é Hak 56 AaWa soldieh o'f%%ramzlr@w@'gi OThe

reaction I's maintained atl a tenperatuie bel ow about RT, preferab w

about 0 £27mané) jif Hi@(S00 yLaThe reabtibrowasbitowed-td SloWly Atachprbiiént taperstote, €. 9.
toluene is acceptable. 85 WD 2005/ 116002 PCT/ US2005/ 018081 METHOD Il N O 0
A N R1, adjwa thpn stinedevrrnight. [Hhe sesultingsolntion s sXtracgadnviith dietlof ethsr Eroll dne

o R ARG R e S R e P o s B 1
art, fol {qvefl way rdch®RUTE BiveVd thdhspdteBiN290 ingd! WRIER was REQ@VWHARSut ah$ gt 1 ed

purification. A mixture of the crude oil (250 mg) and N-bicyclo[2.2.1]hept-2-ylthiourea

(F18616001) (100 mg, 0.587 mmol) in 1,4-dioxane (600 pL) was stirred at 100 °C in a sealed

tube for 3 days. The solvent was removed, and the residue was purified by preparative

reverse-phase HPLC chromatography to give the product as a white solid.

10640) 'H NMR (400 MHz, CDCl3) 6 0.85-0.88 (m, 3 H), 0.99-1.04 (m, 3 H), 1.10—

1.27 (m, 4 H), 1.46-1.58 (m, 2 H), 1.61-1.65 (m, 3 H), 1.71-1.88 (m, 2 H), 2.12-2.23 (m, 1

H), 2.27-2.42 (m, 2 H), 3.35 (m, 0.8 H, major isomer),l 4.03 (m, 0.2 H, minor isomer).

MS (ESI+) for C14HzN,08 m/z 267 (M+H)*.

‘GENERAL METHODOLOGIES K-PP

Methodologies for Synthesis of Starting Materials: Carboxylic Acids, Esters, Acid
Chlorides, Acyl Isothiocyanates:

METHOD K

0 o s D
(a), (b) C.
Ho)iﬁgrz———' NN

R
[0641] The thioisocyante intermediates can be prepared by the method K.
Formation of the acid chloride, such as by treatment with oxalyl chloride and DMF, or
thionyl chloride, followed by treatment with KNCS provides the thioisocyantes.
Alternatively, treatment of the carboxylic acid with thionyl chloride, then bromination, such

as with Br; and PBr3, followed by treatment with KNCS also provides the thioisocyantes.
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conpounds. METHOD JJ NA /RA (a), (b) _ NRhn J~ O RLNS R OH I, N/-SNH HH
RO [0666] Formation of thiazol one am nes can be prepared fromthe al cohols
as descri »eoosittepazhod JJ. Fol l owi ng the procedure for tHET/DE2985/0480811 n

Peri odi nane or Swem reactions, followed reductive am dation, such as with
reacting with an am ne together with NaBH(QAc)3 or NaBH3CN, provides the
desi red conpounds. METHOD KK (a) N CH (b), (c). (d), (e) N BrOR H)'lIs
RRMRH150 OO --6 NN [0667) Alternatively, formation of

5- spi r onNihRrgERPH Qnes can be prepared fromthe furanone as described in Mthod
KK. Treatnent of the furanone with a thiourea provides- thiazol one al cohol.
Protection of the al cohol, guch as with di hydropyban I n the presence of
acid, followed by treatment||w th dek¥@&nt) base, e.gyj LDA, and

3- br ono- 2- met hyl prop- | - pAG7 deprot ect igﬁc ROE" %Ath PTSA, and
cyclization, such as with aci provi des th c?esi red "RBonpounds. 86 WO

2005/ 116002 PCT/ US20051018081~ METHOD LL O O OTBDMSBO /Nif~ (a), (b) (c),
(d), (e) INj 6_43?)!\‘§’r5f>aﬁatféln- Mo ShibstiftedPedtbrblatid E%?p@( cakﬁi@?%&esEHFéd‘iﬂr’

formati on of g spiro-thiazol ones can be prepared t he I azol one as
descri bédethod MeBradination of thetcarhokyld adidyesutihaswoh @rg Palf (oats); follogreddye, e. g.
as with

I(_ 5 -Ab(r){) nga‘é‘{‘_'?h{?g‘% ?3? ﬂg‘;{c%ﬁi%é’% F\‘é’tja% ydrqapent withrxalid shioride g thienyfl ghlopif-az ol one
al cohol . ABMRRAAWRR LIRYRITRIS IR ord M, NG {31E 1Y §86t88 Sompounds.

Alternatively, the acid chloride can be formed first, followed by bromination step. Starting

from esters, treatment with strong base, e.g. LDA, and a leaving group supplier such as

TMSC], followed by bromination provides the desired esters. Using amino acid starting

materials (A=NH,) , bromination, such as by reaction with HBr in the presence of NaNO,,

yields the desired bromo acids.

METHOD M
_E
0] D”E\IJ @), (b) O D \IJ
RDO X RPO X
H H Br Me
D,E J=CHorN

[0643] Methylation of various substituted acids and esters, such as by treatment
with base and an methyl halide, followed by bromination, yields the desired a-bromo- « -

methyl compounds.

METHOD N
S __S Et0__O
Q | cl
o S =
RE/ 0O RE/ O RE/ O

[0644] Conversion of various ketones to the esters is accomplished by Method N.
Treatment with an appropriate dithiane, such as 2-trimethylsilyl-1,3-dithiane, in the presence
of base, e.g. n-BulLi, followed by chlorination, such as with N-chlorosuccinimide, yields the

desired compounds.



t he di substituted thiazol one. Deprotection, e.g. wth acid, followed wth
addition of a conpound containing an appropriate |eaving group, e.g. Msd,
in the pvesemsaléd2 base, e.g. DI EA and cyclization, sBEWUS2005018481y
substituted am ne, provides the desired spiro piperidine conpounds. METHOD
M Oo 01 RA(a) RA(b) RQ NI'" R. NBoc (aR. N (b)) NNHSHHSRA

[ 0669] 1-Substituted piperidinenethylthiazol ones can be prepared by nethod

VM Aft ote such eat. with aci treatnent with

sul f onyl Sﬂ‘logﬁoéb? %ﬁ%@ﬁﬁ:ﬁgﬁaﬁ%ﬁﬁ nghi‘glod‘l"eﬁsa PARIBES N 3 provi des
conpounds where RQ = SO2Rs. Alternatively, after deprot ection, treatnent
wth camappop @ci d (RRCO2H) with standard coupling chemstry, e.g. EDCl,
and HOBt, provides conpounds where RQ = CORR Alternatively, after
deprotection, treatnment with active carbonyl (Sorrpounds, e.g. acid

anhydri des (RRCOOCCRK) in }\%el_%aeé@)n(cbé Qe b e.g. DIEA, provides
conpounds where THED NNO"0 WY NHg(ate} ‘. HI HRS O 87 W
2005/ 116002 PCT/ U82005/018081 [ 0670] For mati on of 5- spi ro-thi azol ones can
be prepared fbﬁ&ﬁgt neo&rmlaﬁefﬂfa%ea&dqﬁmeapﬁsdde@e%ﬁ Maghdo -Err%gﬂrgf of the
t hi azol one wi't trong base, e.g and al kylation, suchas wth

Br CH2 CH2Brin¢s with BeNCISh ﬁ)ltdwedzb(yl depeoténtionpmich g withjasa) lytblds thathibwaeas r eat nent

with strong bas and | ket one, lde t he.desired spiro
t et r ahy dPEFEAt Wefe .ls mﬂé(.#”@ﬁg egtmept ‘@ﬂl&%ﬂ 1QCar rlymmléazmleuno (a) N
OH (b) _pd p%s&ﬁb’ of bas@! c.@Nﬁtﬁfdﬁo@ed by treatment with ammonia.

METHOD P

a
RGNCS__l_.RG/U\

[0646] Alternatively, the thiourea is formed as described in Method P. Treatment of

a substituted thioisocyanate with ammonia yields the desired thioureas.

H
%&VN”
F
H
H

F

METHOD Q

[0647] Preparation of substituted Biéyclo[2.2.1]heptane amines is described in the

synthetic scheme in shown in Example 97.

C(\CN (@) d(cw (b), (c) d(wz
Cl cl cl

[0648] Preparation of 1-amino-1-methylethyl benzenes is described in Method R.

METHOD R

Methylation of cyanomethylbenzenes, such as with treatment with methyl halides in the
presence of non-nucleophilic base, e.g. KHMDS, yields the 1-cyano-1-methylethyl benzenes.
Oxidation of the cyano compounds, such as with H,0,, in the presence of base, e.g. K,COs,
yields the amides. Hofmann rearrangement of the amides, such as by treatment with

(O,CCF;3),IPh, yields the desired amines.
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S OHH 10671] Substituted am donethylthi azol ones can be prepared by net hod
00. Treatnent of a substituted thioureas and with active carbonyl
conmpoundswoeo@f/116@R2ei ¢ anhydride in the presence of acipdT/Es2005/0A808',

provi des the thiazolone carboxylic acids. Treatnment of the acid with an

am ne, such as in the presence of a coupling reagent, e.g. HATU and base
such as DI EA provides the desired amdes. METHOD PPH HE_ RN OE-J (a)

| NNiNOSR*+R/ S RC_OHOO DEJ=NorCH [0672] Substituted

t hi azogﬁﬁgﬂg‘ﬁbﬁjs can be prepared fromthe al cohol by nethod PP. Treatnent
of an bstituted thiourea with active carbonyl conpounds, e.g. an
acid chloride, in th esence base, e.g. DI EA, provides the desired
esters. Separation ??q{)ds [0673 Many of the final conpounds were separated

by two mai n chrona aphi(e) SO2R\or(bpal Q2Hquicl chr omat ogr aphy
(NPLC) and supercri | F10rd r onmat ogr ap SFC) Were the two techni ques
utilized. NPLC was fformed w Chi r al pak AD-H and Chiral cel QJ-H

colums. The nobil e phase Cﬁgé}) ted of hexane H( 0. 2% di et hyl am ne (DEA))
and/ or met hanol, ethang %EW) p Hy(0.2% DEA). All
separations were conduat anbi ent ten%fur s. Colums used with SFC 88
WO 2005/ 116002 PCT/ US2005/ 018081 were th ira§pak AD-H and AS-H, the

Chi ral cel e P- CAP. The was ..conpri sed
of 11qud caPbisl” avsxr a2 fentemyhishrea Aisarpriged S venbd & HradiBHOEoF t n°or
Wi t houtcafhog 1956«)13 s8¢ With B, Pblphﬂlkbéﬁﬁltlr%rg%%cnt }%@Wd@PfHEQL (with or

w t hout 0. 2% DEA), or acetonitrile (w or w thout 0.29 . Organic
modi fi elrrgmovﬂe¢@b<n@éld acidi laehaiagmanmtmcm agjwith Zoan l@@@}ﬁl}w&dﬂ@edﬁ in

conbi nat i.ons,.W t. other and the i,qui.d car bo I unm/ oven

t enper SEROXY %Emg%te@éeegu%s LeRgrapgereent S ﬂ‘q‘lsr?é’ th&{rp h}olé‘s)ggraé‘ ReP8S%i t her 100

or 120 HAMNEt,|dntah afoh¥PprEbideetheRbtedtEP ahitte! MkpEtadtion?SRhSs Hith &2iur eas:
followed by formation of the thiourea and deprotection, as described above, provides the

desired thioureas.

METHOD T

(). (6) 07 /@\/

[0650] Base mediated substitution of a nitrophenol with a alkyl halide, provides the
nitophenyl ether. For example Cs;CO; can be used in the presence of Nal. Reduction of the

nitro group, such as with H; in the presence of a catalyst, e.g. Pd/C, yields the desired amines.

G e
cl cl

[0651] Method U describes the formation of cyclopropanamines from benzonitriles
is accomplished by treatment with EtMgBr in the presence of Ti(Oi-Pr)4, followed by
treatment with BF3*QOFEt;.

METHOD U

METHOD V

O

NH,
or @00 @(
RH RY
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[06741 Stationary phase: Chiral PAK-AD, 20u, from Chiral Technol ogy [06751
Col umm: MODCOL spring | oad columm, 4"x30cm containing of 2.0 kg of

st at i onarWO 3#34&6002 0676] Mobi |l e phase: 100% MeOH [ 067 7PCFIUSRP05/418981

500mM /mn [0678] Tenperature: 30 C [0679] Detection wavel ength: 230 nm
Abbrevi ations [0680] AIBN, 2,2'-Azobisisobutyronitrile [0681] aq., aqueous
[0682] brine, a saturated solution of Nad in water [0683] conc.,
concentrated [0684] DAST, Diethylam nosulfur trifluoride [06851 DBU,

1, 8- Di azabi cyagsa] 5 FérfjtitioeRbidycioj2.2. J|0Aa6] abiMs isiebtibsdimvbmog V. 0087] DEAD,
di et hyl azodi carboxyl ate [ 06881 Deoxo-Fl uor, Bis(2-nethoxyethyl)am nosul fur
trif | uoesteraiigationof tf@é‘égermv%h 3 widh basgi H&ridOH fqll%ved the Curtius rearrangement

R B P5Eh kbl o o Bt g 0520 OL%,

D pheny azi de [0693] EDC,
1- Et hyl @?w%t hyl am nopr opyl ) car bodi i m de hydrochl oride 89 WD

2005/ 116002 PCT/ US2005/ 018081 [0694] Et QAc, ethyl acetate [0695] EtCH,
et hanol [0696] Hq?PTol Hydr oxy- | |lpe otriazole [069H Huni®y's base,

N, N- Di i sopr opyl "EE(a) [(0)698 K 5 Pt dd)s(ehm blids silyl)anine
[0699] LDA, Li did"sopr opy) PoOT T AVDS ium 2
bi s(trimethyl sgf yI')fanine [070 CH, met hanol [0f2] ('R)- MOP,

(R - (+)-2-(di phenyl phosphi no) - 2" - met hoxy-1, 1' - bi napht hyl [0703] Ms; Mass
Spectrum [0653] Formation of (bicyclo[2.2.1}heptanylmethyl)-thioureas from the carboxylic

acids is described in Method W. Formation of the acid chloride, such as by treatment with
oxalyl chloride and DMF (cat.), followed by treatment with ammonia or ammonium
hydroxide, provides the amide. Reduction of the amide, such as with treatment with LiAlH,,

to the amine, followed by chemistry previously described, yields the desired thioureas.

Methodologies for Synthesis of Final Products:

METHOD X

0 O

RC O/lkﬁ RA ( a) RA
RB RL )\ S RB

Br

[0654] Thiazolones can be prepared by many methods, including that described in
- Method X. Treatment of a bromo-substituted carboxylic acid or ester with thiourea in the
presence of base, such as DIEA provides the condensation/ring closure to the desired 2-

amino-thiazolones.

METHOD Y

o O
)KKRA (@) NIJ&RA
HO — R"N )\s
H

Br

[0655] Alternatively, as shown in Method Y, treatment of a bromo-substituted
carboxylic acid with thiourea in the presence of base, such as NaOAc provides the

condensation/ring closure to the desired 2-amino-thiazolones.
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[07041 MsCl, Methanesul fonyl chloride [0705] MIBE, nethyl tent-butyl ether
[0706] MW m crowave [0707] NaHVDS, Sodium bis(trinmethylsilyl)amne [0708]
NBS, N- Brwouensaeséoozmi de [ 0709] n-BuLi, n-Butyllithium [ ®¢TA]S26080180Ryr i di ni um
chl orochromate [0711] i-PrOH, iso-propanol [0712] PTSA, p-toluenesulfonic
acid [0713] r.t., roomtenperature [0714] sat'd, saturated solution in

wat er [07151 Sel ectfluorT', N Fluoro-N-chloronethyltriethyl enedi am ne

bi s(tetrafl uoroborate) [07161 TBDMS, tert-butyl dinmethylsilyl [0717] THF,
Tet rahysqetTHom 7 0718] TLC, thin | ayer chromatography [0719] TMSCl,
chlorotrirpethylsilane Synthesis of Starting Materials: Carboxylic Acids,
Esters, Acid Chlorides, and Acyl Isothiocyanates (procggures METHOD-L,

METHOD- M METHOD- N, NMETHOD-K) . 07201 Unl,gss ot herw se nqi,:ed, all materials
were obtained fronmremAgrerci alCsy Ber s_a.t:@_u.sgd W th %ﬂther
purification, Al parts are by wei!lgrt and tenperatRlr grerB 90 WO

2005/ 116002 PCT/ US2005/018081 i n'degrees centi gradgyunl ess ot herw se

i ndicated. Al mcrowave-assisted reactions were conducted with a Smth

Synt hesi zer 106561 Pdihéazaloneshlsercan bgprepirpd fom ansinesien thermethodilesenbest in

I nstru t. f CE thews, North rolina. All. conpounds.,showed NWVR
spect ravgned 20t mplpd S ke sl dscoRdnli st of STRENE SRt S5ty

det er mi ng,, PPoviddauRdEondeRMHOAMIAG cBiidredb Shd deBREd 2Ghffo-tHYRSsTofect ral data was
determ ned by el ectrospray ionization technique. Al exanples were purified

t o >95%\pEirioD as det er m ned by hi gh-performance [|iquid chromatography.

Unl ess otherwse stated, reactions were run at RT. Exanple

80- (S) - 2- Br ono- 3- net hyl but anoi5 acid. BrvCQzH HOD L 107211 A2 L

j acket ed reactor was charged th toluene (150 nL); water (150 nL) and 48%

hydrobrom c acid (260 ni, 2.N0\M,) . Tét hi s stNlrr R*t wo- phase sol ution at
|

0C RLNJ\S R‘N)\S RB
H H

[0657] 5,5-Disubstituted thiazolones can be prepared from thiazolones via the
method described in Method AA. Treatment first with strong base, e.g. LDA or NaHMDS,
then with a compound comprising an appropriate leaving group, such as R®-LG, provides the

desired compounds.

METHOD BB

0
RA

0
N’/g_ (a) N
RA ——— |
RLN)LS RLN)\S F
H H '
[0658] Similarly, formation of 5-fluoro-thiazolones can be prepared as described in

Method BB. Treatment first with strong base, e.g. LDA or NaHMDS, and TMSC], followed

by fluorination, e.g. with Selectfluor, provides the desired compounds.

METHOD CC
0 o
NJg_ (@), (b) NJ§<C:F3
re @0
H H

[0659] Similarly, formation of 5-trifluoromethyl-thiazolones can be prepared as
described in Method CC. Treatment first with strong base, e.g. LDA or NaHMDS, and
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was added L-valine (96.2 g, 0.82 not) in one portion (a mld exotherm was
observed, tenperature rose to 3.5 C). The m xture was further cooled to -5
C, wher eugonoenmiggpgeous solution of sodiumnitrite (73.PCTES2005Mi80%0t ) was
added drop-w se over 6 h. The solution turned dark brown. Once the sodium
nitrite was conpletely added, the reaction mxture was stirred for an
additional 3 h at -5 T. Then, the reaction m xture was diluted with toluene
(250 nL), warmed to 20 C, and stirred for 12 h. The organic |ayer was

separ at efvay bewe PP fEURroRAYAY1aN8S, £ WicS-aMMbiohdiy 1 ERGZ0BRPhEkilm The
tol uene | ayers were conbined and washed with a 20% sodi um thi osul fate

sol ut i orsajt2provide) thevdesireda¢dmypaudnts.col or di sappeared) followed by a 20% Nad
solution (200 nL). The organic |l ayer was separated, and the solvent was
concent rMBIHOD PBcuo, and then placed on the high vacuum punp for 4 h to
afford the title conpound (107 g) as a pale yellow crystalline solid. M
(ESI, pos. ion) mz: X/9.1/180.9. Exanple 81-1-Bronogycl opentanecarboxylic

acid. 0 OH METHOD 91 WO 2005/ 116002 PCT/ US200 8081 [0722]
Phosphorus trichlorifge 4 ik, m‘cd?&as added op-w se to the
m xture of cycl opéppangcar eyl i id] (14.2 g,Ri4e | N—afid bromine (7.35

m., 143 nmmol). The m xture was then gradually hegated to 85dgrKkand stirred at
this tenperature in_a sealed vessel for 12 h. After cooli ng_ to anbi ent
t enper at ur e, [0860]ni Rennasion®d Syarhoxymethatithizzelanse ar theppresnendingtesters cRie

or gani ¢ portio r-at hit D i n onc. in
vaguo ¢ Qoo p B BRER A Mot BT “Colling ot EBhutiackla i a st

1- br onpCyRémePaith B G thepresehed ¢ DBU, fofloWell B 23htridMEwith bassy e, QAOH, Mrasidegded
to a m xture of 1-bronocycl opentane- carboxylic acid (23.9 g, 124 nmol) and

oxal yl cthedesived compownds | 130 mmol) in 250 mL of CH2CI 2. The mixture was

stirred at anbient tenperature for 2 h. After renoving the | ow boiling

sol vent SMETHODUBE et hanol (50 nL) was added to the residue followed by the

addition of N, N-diisopropylethylamne (22.7 nL, 130 mmol ). The m xture was

stirred at anbient tenperapure for 20 min. After regpving the | ow boiling

solvents in vacuo, the rgsi(;l;e vas aptitioned bet & di et hyl ether and
e

wat er. The organic porti/q%nvs s w&“ﬂl n\W t@)m@ter a riyae, and conc. in
vacuo. The crude pr od’éq@ s filt t hr ough QI\RJ lica gel using O
H n
G=0,N,S, CH, H
L=Cl, Br, |, OSO,R
[0661] Formation of 5-spiro-thiazolones can be prepared as described in Method
EE. Coupling of the thiazolone in the presence of strong base, €.g. LDA or NaHMDS,
provides the desired compounds. Alternatively, the cyclization can be achieved in two steps,
alkylation first with base, e.g. HMDS, in the presence of TMSCI; followed by further

treatment with base, e.g. LDA, in the presence of a bis-electrophile.

METHOD FF

RS ~RM RL

0]
OH
N’/& o () N
RA + —_— . RM
Rl\ N )‘\ g /!L )‘\ g RA
H

[0662] Formation of 5-hydroxymethyl-thiazolones can be prepared as described in
Method FF. Treatment of a thiazolone with a ketone in the presence of strong base, e.g. LDA
or NaHMDS, provides the desired compounds.
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to 10% Et CAc in hexanes as the eluant. The title conpound was obtained as a
pale oil. Exanple 83-Mthyl 2-bronp-2-cycl ohexylacetate. 0 Br W©METHCD L
[0724] AwOQoesris@and- bottomed fl ask was charged with cyeralsusloagisii c acid
(5.0 g, 0.035 nol) and thionyl chloride (4.92 g, 3.0 niL, 0.041 nol). This
solution was heated to reflux during which tinme gas evolution occurred.
After Ih at 80 C, bromne (7.03 g, 2.25 nlL, 0.044 nol) and phosphorus
tribromde (0.350 nL) were added. The reaction tenperature was naintai ned at
80 C uwgwgor faded fromdark red to a light pink (-2 h) 92 W

2005/ 11 S2005/ 018081 after which tinme MeOH (5.0 nL) was added, and
the reaction mxture was refluxed for 30 mn nor, LAfter cooling to room
tenperature, sodi um thiosul f gt eXygs added, the s 5) nsion was filtered, and
then concentrated in vacuoN de (@)hg ti tlaﬁp d. This brono-ester
was used w thout any f gt gPywAi Ti cation. REx /e @4~ Vet hyl

2- br omp- 2- (t et r ahydr o- ZHHJyran 4-yl)acetate. N Br O 0O METHOD L [07251 A
250 niL round-bottoned flask was charged with 2 (tetrahydro 2H pyran- 4-yl)
acetic acid (0863 gForthdhidh of5+{lucamelethPlthidzolvhedvemPde prepdréd as dstiitidddn was
added 5 draops_of conc, H22S04. This m xture was heated at reflux for 12 h,
after wWMiethed{GGe Flugenatignef rRxdrpxymerby-thinzolenghe-2THikh el o RepxocBligiue was
di ssol v, th saturated aqueous NaHCO3, dried, and
concent ayfg Sﬁtﬁq\ﬁrceﬁlo %Q’%g‘."% the desired nmethyl ester. This corrpound was
used dlm J he next step without further purification. [07261 To a dry
250 nL =pottoned flask was added 2.20 g of nethyl 2-

(tetrahydro-2H pyran-4-yl)acetate (0.014 nol) and 100 nmi_of dry THF. This
solution was cooled to 8 C and LDA (2.0 Min TI—'\IF/ he ne/ et hyl benzene,

10.4 nm, 0.021 nol )N added. The resulting bro ution was stirred at
-78 C for 45 mn. JNMSCIY (3. 22g—3-5——n=|_ 0,028 s then added at -78
ure was f:heg. rmadjo ro m
' ﬁ,&bro CI nim (4. 94Xg,

C, and the ré}ib m e;rrperature Af ter
being re- coﬁj d to X8 . 0“g28 mol) was added
to the reaction mxture, and thg( Ssuétl ng suspensi omAwas al l owed to slowy

warmto

[0664] The compounds of the invention can be prepared by the method described in

this scheme. Alkylation of the racemic thiazalone with a chiral base, such as

N TN

aulliH2Z
=

R RP

N e RPT , where R™ and R" are independently selected from alkyl,
aryl, and heterocyclyl, where R® and R are independently selected from aryl, where J is
alkyl, O, NH or S, and where M' and M? are independently selected from Li, Na, K, Cs, Cu,

Zn, and Mg, e.g. a chiral lithium base, more specifically

O LIN/\/\NLI
H N
| "~ pn/‘\/ , and an appropriate alkylating agent, such as a

alkyl halide (e.g. an alkyl iodide) or sulfonate (e.g., mesylate, triflate), [LG is halide, tosylate,

mesylate, triflate, or the like] provides the desired chiral di-substituted thiazolone.
Preferably, the alkylation is performed in the presence of amine base, such as TMEDA.
Treatment with the R,R form of the base provides the stereochemistry shown when R? is
methyl. Treatment with the S,S form provides the opposite stereochemistry to that shown
when R? is methyl. The reaction is maintained at a temperature below about RT, preferably
below about 0 °C, more preferably at or below about -15 °C. An aprotic solvent, e.g. toluene

is acceptable.
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roomtenperature where it continued to stir for an additional 1.5 h. The
suspension was then filtered thru a pad of SiQ2 using diethyl ether as the
el uant. MO RFPAE0IDN of the filtrate by col um chromat BGEASHPS/)BIER gel ,
10:1 to 4:1 hexanes/ethyl acetate) delivered the desired a- bronp ester,

whi ch was used in subsequent steps w thout further purification. 93 WO
2005/ 116002 PCT/ US2005/ 018051 Exanple 85-Ethyl 2-(pyridin-4-yl)propanoate.
CEt O METHOD M 107271 To a solution of LiN(TM5)2 (Aldrich, 1.0 Msolution
in THEMETHODIRO mmol) in THE (30 nL) was added ethyl 4-pyridyl acetate
(Aldrich, 4.7 n., 30 mol) ) at 0 C. Methyl iodide (Aldrich, 2.4 n_, 38
mmol ) was added 30 mn later.QAfter 1 h, the reaption m xture was
concentrated in vacuo. The udeApr@gHg; was figd by silica gel

chromat ogr aphy. Mass Spec. >R’ eA—280- (V1)) npl e 86- Et hyl

2- brono- 2- (pyri di n-4-yIB'~|zNj 8noate N Br )\G [8‘7'38] The above conpounds
were prepared according tid the procedure repogrted in the literature: see D.
Yang, J. Org. Chem 2002, 67, 7429. MS: 258, 2&0=@QuMt). To a solution of

et hyl 2-(pyridin-4-yl)pro oat 5.3 g, 30,mmol), ao04)2 (A.drich, 2.0
g, 9.0 mmlli'géﬂ %—%@%ﬁg%g? ﬁ‘& o\%é’% ﬂﬁ%%&nﬁkegﬁebsrﬁétﬁ’&l\é? alrr"'fdd%S d(eg?rbt}qdd?l, 5.9 g,
33 MDINredbd IT, mﬁimﬁr@wgfoloﬁsfg%ﬁthmss Bﬁoﬂhe%&mguémb%%%é di [ ut ed
with ether (200 nL), and 10% Na2 . The organi c phase was separated, dried
over Nakfled,in the drt felthwekisy treatmenttwittt &damime ov alcobol, fiowides tibedgsiredluct was
purified by silica gel chromatography. Mass Spec. mz + ion 258, 260 (Mtl).
Exanpl é:Oglp_OE{lqllﬁ.” 2-brono-2-(pyridin-3-yl)propanoate. N Br Ot O [0729]
To a stirred mxture of ethyl 2-(pyridin-3-yl)propanoate (4.2 g, 23 nmmol),
ca 4 (IMETHOD Bhd N-bronpsuccinimde (Aldrich, 4.6 g, 26 nmml) was added
2,2' - azobisisobutyronitrile (Aldrich, 0.8 g, 5 mvol) under N2 at room

tenperature. The mi xture ©Q A O
N AR (a), (b) NR
L — & U
s OH Riy" S NH
H RO

[0666] Formation of thiazolone amines can be prepared from the alcohols as |

!
RN
H

described in Method JJ. Following the procedure for the Dess-Martin Periodinane or Swern
reactions, followed reductive amidation, such as with reacting with an amine together with

NaBH(OAc); or NaBH3CN, provides the desired compounds.

METHOD KK

‘6 0O O
) @ Nng_/‘OH (). (@) (). (o) "f@
r (o] ' Rl\h‘ /I\S . Rl H /l\S

[0667] Alternatively, formation of 5-spiro-thiazolones can be prepared from the

furanone as described in Method KK. Treatment of the furanone with a thiourea provides
thiazolone alcohol. Protection of the alcohol, such as with dihydropyran in the presence of
acid, followed by treatment with strong base, e.g. LDA, and 3-bromo-2-methylprop-1-ene,
and deprotection , e.g. with PTSA, and cyclization, such as with acid, provides the desired

compounds.
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94 WO 2005/ 116002 PCT/ US2005/ 018081 was gradually heated to reflux. After 7
h, the reaction m xture was concentrated in vacuo. The crude was purified
by sili cmgg&,osgm}@ﬂat ography. Mass Spec. in! + ion 258, Exanpl e
88-4-(1,3-Dithian-2-ylidene)-6-fluoro-3, 4-di hydro-2H chrgﬁrrgﬁg%@%m

METHOD N [0730) To a solution of 2-trinethylsilyl-1,3-dithiane (5.10 g, 26.5
nmml) in 50 nL of anhydrous THE at -60 C under N2 was added drop-w se
n-BuLi (1.6 Msolution in hexanes, 16.6 nL, 26.5 mmol ). The m xture was

| ef t tw\ﬁ{wiﬁu y to O C over 3 h and subsequently cooled to -60 T. A

sol uti or o- 2, 3-di hydrochronen-4-one (4.40 g, 26.5 mml) in 25 nL
of THE was added drop-wi se. The m xture %S%?é oWy warned to anbient

t enperature overni gh®, then poured i > and extracte@®@with Et OAc. The
conbi ned organi c ,p ti qa)s(byer e wa it h bri¢)gd), )d cong-Xin-yacuo. The
crude product g wa rified~ by f | dsh)€ol um chromatroggaphy
EtCAc in hexanetsi . SThe title <c 08n s obtai ned as N pé&l f

89- Et hyl 4-chl ofo- 6- fI uoro 3, 4- dl hydr o- 2B78AMSneNne- 4- cdr boxylate. 0 dC

o/~ F 07 |
o (T 5o ¢ olesh. FRRG) Ermaten bh S anig-sisrolangs smmbe PRPERASE™ 18, 60 ¢ 17. 1
mol ) uﬁafbﬁmlaiasaéscﬁlaéaﬂ{momﬁ,'ﬁea%aa@sfﬁqb%aiamuw@éo mmleggop-w' se

to a stirring solution of Nchlorosuccinimde (11. in 100 nL
of CH3TRNAaordNaMPiDf anaf alEyl@hbratsuwh as. with (bbromdathow)(tm-blﬁywmhyl\ahnadded. The

por t 1 ORIV ies SheRioteE e PP BT FIEoHokn SubgHGSTt TR e SHES 88 PE s
purifiggd dm&ﬁa&h tﬁﬁ%&ﬁﬁe CHERBREQSH a@gmma&@ oA ed wnﬁfagé\?l gggexanes) The

title conmpound was obtalined as a col ofless oil. 95 WD 20
PCT/ U5 268paihiid08thinifiy anppropifiaté¢ RavigBroum €3 MsChyih bhe presgnice ofibsejadg. O Cl

DIEA, and cyclization, such as with a substituted amine, provides the desired spiro piperidine

compounds.
METHOD MM
0 0 | 0
N RA (a) N—K RA (b) NJS&RA/C/ R
) NBoc ——>) I NH— 1 I S N-
R\NAS R\H/ks R\”AS

[0669] 1-Substituted piperidinemethylthiazolones can be prepared by method MM.
After deprotection, such as by treatment with acid, treatment with sulfonyl chlorides
(R”SO;CI) in the presence of base, e.g. NEt3, provides compounds where R%=SO,RS,
Alternatively, after deprotection, treatment with carboxylic acid (R*CO,H) with standard
coupling chemistry, e.g. EDCI, and HOBt, provides compounds where R?= COR®
Alternatively, after deprotection, treatment with active carbonyl compounds, e.g. acid
anhydrides (RRCO-O—CORR) in the presence of base, e.g. DIEA, provides compounds where
R?=COR™

METHOD NN

0
N . (b N
RLN /ng (a), (b) r
H

Iz
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Br METHOD K [07331 To a 500nmL round-bottom flask was added 5.0 g (27.6
nmml ) of (R)-2- brono-3-nethyl butanoic acid and 200 niL CH2Cl 2. The resulting
sol uti on WaLEBAP®d to OC in an ice bath and then 3 nl rafT/usecadsydisoshl ori de
(34.4 mol) was added in one portion. After 5 mn, 0.2 nL of DW (2.59
mol ) was added drop-w se. Once the addition was conpleted, the m xture was
warnmed to roomtenperature and stirred for 4 h. The m xture was then
concentrated, triturated with hexanes (50 nL), and filtered. The residual
solid was waplsgd] Roimatioerafsespird-thiakblofits can@ préRr&ofibmBetisazpRINeat ant

| i quids were concentrated to afford the title conpound as a pale yellow

oi | . Exdessrieedin Ngthpd DNey Emﬁngmf Hwtbiazcis]lmwith §6Q1Lﬁ rsgamatlddA apd SCN Br
0734 1 . . ith K 0.786 .9, 8.08
Lm)l ) ] %@ggﬂrgtsfégg%&tg%g%gé?éﬁﬁl ?%@eﬁ“g%eﬂ?l\ﬁ lt%rPFPF 1 g?mP%{% t enper at ur e

unti |t Rerthed AlehhentaithQEBhEbdey e8] EDA| MRDdimdtisMetdried Provides the desired spiro

(R) - 2- br ono- 3- net hyl but anoyl chloride (1.51g, 7.55 mmol, 1.0 equivVv) in
acet onetefrahydrpfugdlcompaundsdr op-wi se resulting in the formation of a white
precipitate with concomtant color change of the solution fromclear to

pi nk t ocMEHHOINO® ange. Once addition was conplete, the m xture was stirred
for 30 mn at roomtenperature. The reaction m xture was then filtered
through Celite in a sintered glass ( digm porosity) funr@gl o anjiTvvashed

twice with acgtone (10 each wash). e eﬁg red sol ution
concentr at eg,.N u h&lanes ( and_fog-fi tef‘{e . ncgatrati on

afforded the tiitle c+o nd as agl or e oil. 96 WOR £§16002
PCTI US2005/ 018081 SyntNesis of Stlrtithg Materials: T oureas and Am nes
(procedures: METHOD- O THOD- P, THOD- Q METHOD-R, METHOD-S, METHOD- T,
METHOD-U, Mg YubdraltePemidomdaxairdz8109és can be prﬁ)ared by method OO.
()-eudo-1-(Bicyclo[2.2. 1] heptan-2-yl)thiourea. HNUNH2 |S METHOD 0 [0735]
To a st Treagnent of asukstitused thidqureas apd arithoaelivel carhorid Lompoundsod.ggmale® 9 nmol ) and
{ri et L 0Rs (o psend b ol ) ALOHC AR HEh3REnE 2200 actide"

Treatment of the acid with an amine, such as in the presence of a coupling reagent, e.g.

HATU and base such as DIEA provides the desired amides.

METHOD PP
H
R/ \(S o D _ (@) S RA of N
?—\ Cl
o)
OH o) O
D,E,J=NorCH

[0672] Substituted thiazolone esters can be prepared from the alcohol by method
PP. Treatment of an alcohol-substituted thiourea with active carbonyl compounds, e.g. an
acid chloride, in the presence of base, e.g. DIEA, provides the desired esters.Separation
Methods

[0673] Many of the final compounds were separated by two main chromatographic
methods. Normal phase liquid chromatography (NPLC) and supercritical fluid
chromatography (SFC) were the two techniques utilized. NPLC was performed with
Chiralpak AD/AD-H and Chiralcel OJ-H columns. The mobile phase consisted of hexane
(0.2% diethylamine (DEA)) and/or methanol, ethanol (0.2% DEA), or isopropanol (0.2%

DEA). All separations were conducted at ambient temperatures. Columns used with SFC
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(t)-endo-2-am nonorborane HCO (1.21 g, 10.9 mmol) over 10 mi n at anbi ent
tenperature for 3 h. The solvent was then evaporated in vacuo, and the

resi due wWa 2W0gtP8Red in a 0.5M sol ution of ammoni a i n MEHKNES/018%1er
stirring at roomtenperature under nitrogen for 16 h, the resulting solid
was filtered off, and the filtrate was evaporated in vacuo. Upon scratching
the glass, the residue crystallized. The solid was placed on the high vacuum
punp overnight to afford the title conpound (1.16 g) as a brown crystalline

sol i d. '\@réﬁ%Chlpé??ak ADOY a8 AS-H] the ChifaldetDD- ﬁxaﬂia)dhe Astec (R.R) P- CAP The
93- 1- Benzoyl - 3-cycl ooctylthiourea. NHi a HOD 0 [ 0736]

Benzoyl| melntaphassdamas eonfpriséd ot’d_lqu154:a(bomdmx)dewa1§1 a@dn‘gzmlc modifsasisueh asn of

e SRR G Tt Rl oo R bl 1
vacuo tmgfbh}/& witl®ut 0 2YEDEAYGIBRnAS e gwmsﬁcmﬁmht @bds MEhP Owrngcoﬂnbdlfwﬁ mz:

291.0 ( 97 WO 2005/ 1 5002 PCT/ US2005/ 018081 Exanple
94- 1- Cycvereussd itntiivmdnaﬁa withy INpidd cgbardjogids ot imcomnixinatiansofith each other and the

1- benzoy 3:cycl ooctyl t hi ourea(14. 3 49. 1 d SSIU bonate
(346 o Hopab e ke SoRmg P irishmRterite e Bt ab ing B0 omeEe S0 m)
vwas sti rgreduAlwaieheniof &M@k ure overnight. The |ow boilli ng sol vent S were
renoved 1 n vacuo, and the residue was partl ti oned between Et OAc and water.

1o canbmiet ety Wﬁﬂg%mﬁﬂ%’% el oy ash col Lr”mva‘:“" e
(W) °graﬁ£\¥)g4<85 %’t)a 00/"" bastl CenBRB-BD5ohE RIS TepeloR. avire

METHOD P [ 0739475} sebmﬂ:pM@bC@LOsp%m QbR &@mc@w&ﬁa&]ﬁlg@% @kgbf 326

mml) in 0.5M solution of anmmoni a in di oxane (
r ound- bottatomery phassk was stirred

[0676] Mobile phase: 100% MeOH
[0677] Flow rate: S00ml/min

[0678] Temperature: 30 °C .

[0679] Detection wavelength: 230 nm |

Abbreviations

[0680] AIBN, 2,2'-Azobisisobutyronitrile

[0681] aq., aqueous

[0682] brine, a saturated solution of NaCl in water

[0683] conc., concentrated

[0684] DAST, Diethylaminosulfur trifluoride

[0685] DBU, 1,8-Diazabicyclo[5.4.0]Jundec-7-ene

[0686] DCM, dichloromethane

[0687] DEAD, diethyl azodicarboxylate

[0688] Deoxo-Fluor, Bis(2-methoxyethyl)aminosulfur trifluoride

[0689] Dess-Martin Periodinane, 1,1,1-Tris(acetyloxy)-1,1-dihydro-1,2-

benziodoxol-3(1H)-one

[0690] DIEA, N,N-Diisopropylethylamine

[0691] DMF, N,N-Dimethylformamide

[0692] DPPA, Diphenylphosphoryl azide

[0693] EDCI, 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride .
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at roomtenperature for 16 h. The sol vent was then evaporated in vacuo, and
the solid was further dried under high vacuumto afford the title conpound
(39.0 g) w6 200516002 anor phous solid. M5 (ESI, pos. ionpdfwsos/oksed; (MH) .
Exanpl e 96-1- Adamantylthiourea. %4~ S Z NH'NH METHOD P [07BQT A

m xture of 1-adamantyl isothiocyanate (4.83 g, 25.0 mmol, Aldrich) and
ammonia (0.5 Msolution in 1, 4-dioxane, 100 nL, 50 mmpl) was stirred at
anbient tenperature for 48 h. The solvents were renoved in vacuo to give
the title cH6fdunBt@Ac,xthylMacetetesol id. M5 in/z-. 211.1 (MrH)+ 98 WD

2005/ 116002 PCT/ U 5/018081 Exanple 97 [0740] [0741]] -S C13 i ii Si(Ow)3
HHH L|NH‘\§%nE&gne‘g?ﬂ°qumi HOOHHHL" 0 vi FOBn - FHy F~HH

I~ F H~~F[0696T~FIO@‘, ltHvdlldxyjliH.-bé'x‘lzbﬁ'ia%l% x- FHNH2 HJO FHOHFHOF-H
AR [0697) Hunig’s base, N,N-Diisopropylethylamine |

[0698] KHMDS, Potassium bis(trimethylsilyl)amine

[0699]) LDA, Lithium diisopropylamide

[0700] LiHMDS, Lithium bis(trimethylsilyl)amine

[0701] MeOH, methanol

[0702] (R)-MOP, (R)-(+)-2-(diphenylphosphino)-2'-methoxy-1,1'-binaphthyl

[0703] MS; Mass Spectrum

[0704) MsCl, Methanesulfonyl chloride

[0705] MTBE, methyl tert-butyl ether

[0706] MW, microwave

[0707) NaHMDS, Sodium bis(trimethylsilyl)amine

[0708] NBS, N-Bromosuccinimide

[0709] n-Buli, n-Butyllithium

[0710] PCC, Pyridinium chlorochromate

[0711] i-PrOH, iso-propanol

[0712] PTSA, p-toluenesulfonic acid

[0713] r.t., room temperature

[0714] sat'd, saturated solution in water

[0715] Selectfluor™, N-Fluoro-N'-chloromethyltriethylenediamine

bis(tetrafluoroborate)

[0716] TBDMS, tert-butyl dimethylsilyl

[0717) THEF, Tetrahydrofuran

[0718] TLC, thin layer chromatography

[0719] TMSCI, chlorotrimethylsilane

Synthesis of Starting Materials: Carboxylic Acids, Esters, Acid Chlorides, and Acyl
Isothiocyanates (procedures METHOD-L, METHOD-M, METHOD-N, METHOD-K).

[0720] Unless otherwise noted, all materials were obtained from commercial

suppliers and used without further purification. All parts are by weight and temperatures are
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xi FNN N\ |1 - FNNH2 FH S IFHAH S 0 [0742] (i)HSiC13, allyl

pal l adiun(ll) chloride, (R-MP, -3 C, 3 days; (ii)MeOH Et3N, Et20 0 Cto
r.t., ovavolepstiieopzii) KHF2, urea-H202, Mh02, MeOH, 60 Cpcowseosgisnst (i V)
PhCH2Br, NaCH, 15-Crown-5, THF, 10 C, 3h; (v)PCC, CH2Cl2, 0 C- r.t.,
overnight; (vi)Deoxo-Fluor, BF3 - Et20 (0.1 eq), 55 C, 33 h; (vii)H2, Pd/C
MOH, r.t.,3 h; (viii)L- Selectride, THE, -78 C, 3h; H202, NaOH, 65 C, 10 h;
(i x)Phthalimde, Ph3P, DEAD, THF, r.t., 70 h; (x)H2NNH2, EtOH, reflux, 5h;
HCl (aq)in d6gre&s cehtirade ufitesy othbtiisd iNdiDatelft BMNmicioh@h.asdisted reattidrs)Wez&03,

McOH THF/ H20, r.t. 99 WO 2005/ 116002 PCT/ US2005/ 018081

(1R, 2S,corduptyd with agmaith Pynthesires fiom Parsang] ehemisiry, Upnsalie Svgden @1 ac13  H METHOD

0743]. i I i L or i I
and (RIS o CRNEBAM Nork)ca0h80 | A8 oo fpddiiR oo BE o)
0. 223 rgpedtya donsieeAzeith thelr dssighitd striesurpd. avieling pointawemudst@mjigsekeat £Budh0- nl

t hree-neck flask equi pped with a nechanical _stirrer under nitrogen
at nospHeppaatusang aregHiseiTeeiad Mass speqtral datsgwasdstormined titrleaitosprsy ieteationi xt ur e

e S T ronB il Bo SR S Bl Dy e S8eSpllFRL) 10

%9 h, the

col or dfquidéhrdinkfogfphy! Wnes othieiwisé starlrey@lonewesdnmalt iRk, The reaction
m xture was dissolved in toluene (anhydrous, 60 nm.), and then concentrated

in vac QWS S8 Q. i : used in the followi ng reaction
W t hout TIPSO 2 Ao S hetny W gga
(1R 2S, 4R, 5S5) -2, 5-Bi s(tri net hoxysi IBKI ) Riegycl o[ 2. 2. 1] heptane.  H Si (Owe) 3
(MeO)3Si H [07441 A nixture of methafiol ?(anhydrous, 60 ml), triethylam ne
(anhydrous, 80 nl), and diethyl ethex (anhydrous, 50 nlL) was added slowy
to (1R 2S, 4R, 5S)-2,5- bis(trichlorosilyl) -bicyclo[2.2.1]heptane (crude from
the previous reaction, 76.9 mmol) in diethyl ether (anhydrous, 50 nL) at O
C under a nitrogen atnosphere. AftMETRH@DdE xture was stirred at anbient
tenperature overnight, the precipitated salts were renoved by filtration.
[0721] A2 L jacketed reactor was charged with toluene (150 mL), water (150 mL)

and 48% hydrobromic acid (260 mL, 2.30 mol). To this stirred, two-phase solution at 0 °C,

R—

was added L-valine (96.2 g, 0.82 mol) in one portion (a mild exotherm was observed,
temperature rose to 3.5 °C). The mixture was further cooled to —5 °C, whereupon an aqueous
solution of sodium nitrite (73.7 g, 1.07 mol) was added drop-wise over 6 h. The solution
turned dark brown. Once the sodium nitrite was completely added, the reaction mixture was
stirred for an additional 3 h at —5 °C. Then, the reaction mixture was diluted with toluene
(250 mL), warmed to 20 °C, and stirred for 12 h. The organic layer was separated and the
aqueous layer was extracted with toluene (300 mL). The toluene layers were combined and
washed with a 20% sodium thiosulfate solution (200 mL) (virtually all color disappeared)
followed by a 20% NaCl solution (200 mL). The organic layer was separated, and the
solvent was concentrated in vacuo, and then placed on the high vacuum pump for 4 h to
afford the title compound (107 g) as a pale yellow crystalline solid. MS (ESI, pos. ion) m/z:
179.1/180.9.

Example 81-1-Bromocyclopentanecarboxylic acid.

0

Bl'i §\OH

METHOD L
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The solids were washed with diethyl ether (50 nL x 3). The conbi ned
filtrates were concentrated in vacuo to yield a light yellow slurry which
was used WO 2005416082t reaction w thout further purifi catpcans260$298)sE

99- (IR 2S, 4R, 5S)-Bi cycl o[ 2. 2. 1] beptane-2,5-diol. H HOI1ZI _ OH H 100 WO
2005/ 116002 PCT/ US2005/ 018081 [0745] To

(IR 2S, 4R, 5S5) -2, 5-bi s(trinmethoxysilyl)bicyclo[2.2.1]heptane (76.9 mmvl) was
added pot assi um hydrogen fluoride (33.0 g, 423 rrm)l) tetrahydrofuran (80.0

0 5o mmi0751q; hefpersf BEGrE TR ot R o B 5 B R GRR N ghe
60 C. Ahix@ire %peydlmnta@lec@mﬁntacide(rmqrgatl94 ?hrncM‘Qr?d brldmife 9703§5mi ppl) was

added, and the m xture was stirred at this nper at ur e r 4 h. The solids
wer e remmdeTbQ/mﬂxtUICr\ma then gr@dualtmeafqdlto 8b G@mésm@ mbhédnpmammmei hanol .

Th mbi df t t Th du
i e s vietef fessst fof 2 5o g SoSiHtE G RAtiert tomatratiren Bietinyrt Sk GRIORELr & (/1.
VIV, 5 BetrdEd Et0Ac anliRfat€0 nimerzﬁgarﬂé E@r'ﬁ'oﬁ whe %{:Pa?ﬂéd Wsﬁedjﬁr'ltﬁ%a%é%éd gg\%ﬁ and

conc. in vacuo. After tritura the residue wth CH2CL2 an
white szmldiodnwasvemiolte@\eedhb;atlenbmpmdcas.a whitei lidat erial was the title
conpound. A second crop of desired product was obtained by flash colum

chr omat Rgimple 82{Keh§V1 e birdocyclbp émanechFlooRyldie,. concentrated filtrate. Exanple
100- (1R, 2S, 4R, 5S) - 5- (Benzyl oxy) bi cycl o[ 2. 2. 1] heptan-2-o0l. OBnh HO H H

[0746] To a stirred solution of 0

(IR 2S, 4R, 5S) - bi cycl o[ 2. 2. 1] - hept agpe- . 5¢diol (1.15 g, 8.97 mmol) and
15-crown-5 (0.054 n, 0.269 mol) 1 nxtetrahydrofuran (30.0 nL, 8.97 muol)
were added at 10 C (ice/water bath) nely ground sodi um hydroxi de (2.15 g,
53.8 muol) and 1- (bromonet hyl ) benz (1.07 nL, 8.97 mmol ). After stirring

at 10 Cfor gy pamt{yonegfs%ég%saaaédrtsqﬁ&tg@@f?%}o&s%%lp@haﬁs. over ni ght.

The m xture tween Et OAc and wat er e organic
porti orxsaxhwvyhc weid (239 i 124 immoi)aandamil)do}nlondc @l 6/3111,1@30 ﬁhnaominrzﬁé) mLofuct was

purified b sh.col um chr mato 0 to,_.80%of _ eth ,acetateln
hex anes(g é{ﬂhe ¢ PDEUREIRISATES 'g‘ie%’é ague g)r o"rﬁ%%f}f/lsvung thelawp| e

101-(1 R}O‘%ﬂlgss%)lve%is(lﬁ%éﬂd, %\5)181 @ﬁ%ﬂ@a&dﬁé&‘%@ ResfdudtEHowéd by the addition

of N,N-diisopropylethylamine (22.7 mL, 130 mmol). The mixture was stirred at ambient
temperature for 20 min. After removing the low-boiling solvents in vacuo, the residue was
partitioned between diethyl ether and water. The organic portion was washed with water and
brine, and conc. in vacuo. The crude product was filtered through a plug of silica gel using 0

to 10% EtOAc in hexanes as the eluant. The title compound was obtained as a pale oil.

Example 83-Methyl 2-bromo-2-cyclohexylacetate.

o)

B
r OMe

METHOD L

[0724] A 100 mL round-bottomed flask was charged with cyclohexylacetic acid
(5.0 g, 0.035 mol) and thionyl chloride (4.92 g, 3.0 mL, 0.041 mol). This solution was heated
to reflux during which time gas evolution occurred. After 1h at 80 °C, bromine (7.03 g, 2.25
mL, 0.044 mol) and phosphorus tribromide (0.350 mL) were added. The reaction
temperature was maintained at 80 °C until the color faded from dark red to a light pink (~2 h)
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OBn O H|[0747] Silica gel 60 (particle size, 0.040-0.063 mm CAS #
63231-67-4, fromEMD Chemical Inc. 9.0 g) was added to a solution of

(IR 2S, 4ARvoo2ricdorenzy! oxy) bi cycl o[ 2. 2. 1] hept an- 2- ol (/%(S%Z%% 05;0? (%lmml ) in
anhydr ous di chl or onet hane 101 WO 2005/ 116002 PCT/ US2005 3 % .0m).
The m xture was cooled to 0 C, and pyridiniumchlorochromate (4.40 g, 20.4
nmol ) was added. The reaction m xture was warned to anbi ent tenperature and
stirred at this tenperature for 5 h. After this time, the m xture was

di | ut ed,mirthidli Gk MOBYNDIELY K adied, ABdhd R8MIJH hixehedvAsheMuUER fer fpd of
Celite. The solvent was renoved in vacuo, and the residue was purified by
fl ash cminmmore: i fieraoolimapottiempebie,sbdimtrhipiosalfate anas added) éheasuspansiono gi ve

the titl |.or | il. Ex : .

165110 SRR e aR RO BriinoomporntBrpemorticcen
0748) {eoxaki rﬁ%t‘h F‘,l]gﬁ- 7 g, 40.0 mmol) was added to

ElR, 4??, 5S5) - 5Ei »\%1%%322@' oxYy) grl cycfcg%gl?'z. %] hept an- 2- o%e (2.45 g, 11.3 mmol) in a

250 mL founds: hot I . 1 eat to 85 C (oil bath

t enper a@ﬁ#‘gﬁletﬁaﬁ@@ﬁﬁ 2@% 0%ﬂ?%ﬂ@r?%é’?ﬁﬁf‘éﬂﬂﬁagscetﬁ?’t rogen for 16.5 h.
After cooling to anbient tenperature, bhe m xture was diluted with ethyl
acetate, then poured into sat'd NaHCO3}jin ice. The organic portion was
separated, washed with brine, drit®t mMSH4, filtered, and conc. in
vacuo. The crude product was purifie flash col unm chromat ography (0 to
5% of .ethyl acetate in hexanes) to g the title conpound as a col orl ess
oi | . Exanple 103-(1R, 2S,4R)-5, 5- D fluag#robi cycl o[ 2. 2. 1] heptan-2-0l.- H F "OH
FH [0749] Palladium (10 wt. % on acl vat ed carbon, 0.28 g) was added to a
solution of (1R 4R 5S)-5-(benzyloxy)-2,2-difluorobicyclo[2.2.1]-heptane
(1.43 g, 6.0 mmol) in nethanol (IMETHODEDd the m xture was placed under a
bal I oon full of hydrogen, After stirrin nbi ent tenperature for 4 h,

the mixture [RH35Fi AreVanl connshbeitomed fips W%E:éhfrﬁéq With - Gefeahyror 2 Hpyranpa s
: \ _ ¢ oo
gol - an I H el Cap @y e, 4055 EioY) A0 0037 BERRORE CTOMEsdhuifubs ARAR 5\ 0

r emov eddriops €m0, HeS Q. VEni hixture was heated at reflux for 12 h, after which time the

MeOH was removed in vacuo. The remaining residue was dissolved in EtOAc, washed with

saturated aqueous NaHCO;, dried, and concentrated in vacuo to give the desired methyl ester.
This compound was used directly in the next step without further purification.

[0726] To adry 250 mL round-bottomed flask was added 2.20 g of methyl 2-
(tetrahydro-2H-pyran-4-yl)acetate (0.014 mol) and 100 mL of dry THF. This solution was
cooled to —~78 °C and LDA (2.0 M in THF/heptane/ethyl benzene, 10.4 mL, 0.021 mol) was
added. The resulting brown solution was stirred at ~78 °C for 45 min. TMSCI (3.22 g, 3.5
mL, 0.028 mol) was then added at ~78 °C, and the reaction mixture was then warmed to room
temperature. After being re-cooled to ~78 °C, N-bromosuccinimide (4.94 g, 0.028 mol) was
added to the reaction mixture, and the resulting suspension was allowed to slowly warm to
room temperature where it continued to stir for an additional 1.5 h. The suspension was then
filtered thru a pad of SiO; using diethyl ether as the eluant. Purification of the filtrate by
column chromatography (SiO; gel, 10:1 to 4:1 hexanes/ethyl acetate) delivered the desired o-

bromo ester, which was used in subsequent steps without further purification.
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title conpound as a white solid. 102 WD 2005/116002 PCT/ US2005/ 018081

Exanpl e 104- (1R 4R)-5,5-Di fl uorobi cycl o[ 2. 2. 1] heptan-2-one. F 0O FH FH
[0750] SiwbDeaosgaboog0 (particle size, 0.040-0.063 nm CARCHEI@Bh160814, from
EMD Chemcal Inc. 4.0 g) was added to a solution of (1R 2S,4R)-5, 5-

di fl uorobi cycl o[ 2. 2. 1] heptan-2-ol (0.800 g, 5.40 nmmol) in anhydrous

di chl oronethane (20.0r ). The m xture was cooled to 0 C, and pyridinium
chl orochromate (1.86 g, 8.64 nmmol) was added. The reaction m xture was

war med Examplei 8nEthyd 2r(pyridin-d-yhpstopanoated at this tenperature overnight.
After this tinme, the mxture was diluted with dichloronethane (30 nL) and

then filtered through a pad of silj gel . Renoval of the solvents gave the
title conmpound as a white solid.NEx
105- (1R, 2R, 4R) -5, 5- Di f 1 uor obi cycl o2 2. tan-2-ol. H F HHOH F [0751]

To a solution of (1R 4R)-5,5-difluorobi@yclo[2.2.1]heptan-2-one (0.540 g,
3.7 mmol ) in anhydrous tetrahydrofuran (8.00 nL) at -78 C under nitrogen was
added drop- wise L-Selectride (1. Guigabptyon in tetrahydrofuran, 7.40 ni).
After stirring at -78 Cfor 3 h, 30%H202 (6.0 nL) and 10% NaOH (aqg., 10.0
m.) were add@d27ITh&omisgiution ofdsN(IAV Sk dAldrichy 1. OMamldtibxlnénTHFi 30md, a0 65 C for

ron (e (bemt) Bavaddha Ao Banmes sce e dgb, & L oimaoy 510, i no,

s SRR (LN SRR oy g Rl S

106- 2- (fniffurd SvasRpn&entratadfiih wacuah Thy clude groau&d\hﬁ%ﬁifreaWsm&cgendol ine-1,3-dion
e. O ,HFHO 50752 A solution of diethyl azodicarboxylate (0.56 nL, 3.6
mol ) | Fhramatparaphy. MaseSnes. 0/2nipn 88 Addded drop-wise to a m xture of
(1R 2R 4R)-5,5 103

Example 86-Ethyl 2-bromo-2-(pyridin-4-yl)propanoate

AN/ARN
0

[0728] The above compounds were prepared according to the procedure reported in
the literature: see D. Yang, J. Org. Chem. 2002, 67, 7429. MS: 258, 260 (M+1). To a
solution of ethyl 2-(pyridin-4-yl)propanoate (5.3 g, 30 mmol), Mg(C1O,); (Aldrich, 2.0 g, 9.0
mmol) in CH3CN (60 mL) was added N-bromosuccinimide (Aldrich, 5.9 g, 33 mmol) at
room temperature. After 2 h, the reaction mixture was diluted with ether (200 mL), and 10%
Na,CO;. The organic phase was separated, dried over Na,SO,, filtered, and concentrated in
vacuo. The crude product was purified by silica gel chromatography. Mass Spec. m/z + ion
258, 260 (M+1).

Example 87-Ethyl 2-bromo-2-(pyridin-3-yl)propanoate.

N=

o)

[0729] To a stirred mixture of ethyl 2-(pyridin-3-yl)propanoate (4.2 g, 23 mmol),
CCl, (100 mL), and N-bromosuccinimide (Aldrich, 4.6 g, 26 mmol) was added 2,2'-

azobisisobutyronitrile (Aldrich, 0.8 g, 5 mmol) under N; at room temperature. The mixture
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WO 2005/ 116002 PCT/ US2005/ 018081 difl uorobicyclo[2.2.1 ] heptan-2-ol (0.44
g, 3.0 mol), phthalimde (0.50 g, 3.4 mmol ), and triphenyl phosphine (0.78
m, 3.4 rwohkdosimew@mhydrous tetrahydrofuran (15.0 nl) at PCT{US2005(4d8981
nitrogen. After stirring at ambient tenperature for 66 h, the solvents were
removed in vacuo. The residue was partitioned between ethyl acetate and

wat er, and the organic portion was separated, washed with brine, and conc.
in vacuo. Flash columm chronmatography (0 to 35% of ethyl acet ate in

hexanes o

To7- (1 oS SRR hidgq f SRREC AR 78 5 Shlol ke O oo B fvarione. 1
FNHZ HCIThelbrudeOvdsplurified dysilagebeieomaiography. Mass Spec. m/= + ion 258, 260 (M+1)
2-((1R 2S,4R) -5, 5-di fl uorobi cycl o[ 2. 2. 1] - heptan-2- yl )i soi ndol i ne- 1, 3- di one
(0.589, Fxa IEWS’M)Q'ﬁDﬁhW@Jylnﬁeﬂé)yaﬂﬁ&%-s AUy dr oV BA: BT ShREne. hydfaZ' ne (0. 10
m., 3.14 . er refluxi'ng this mxture under nitrogen for 5 h, it was
cooled in an ice bath, and hydrochloric d (37% 0.50 nL) was added. Af ter
stirring at 60 C for 1.5 h, the mxturdﬁ\;\a/ldls cool ed to ambi ent tenperature.
After the white solid was renoved by fSkgsation, the filter cake was washed
with methanol, and the filtrate was conc.|/in vacuo. The resulti ng residue
was diluted in - 50 nL of water, f ergd, ~and the filtrate was washed with
diethyl ether (30 nmL x 3). The filtra was/ t hen treated with sodi um
carbonate nonohydrate to satur ation, ~andOt he aqueous | ayer was extracted
with diethyl ether (50 nmL x Tmfrﬁﬁﬁl c layers were conbined, dried
over potassium carbonate (soli d) The sol ution wastreated

wi th hydrochligriog ardQs&aﬁ&mﬁuﬁethﬂamLmtthlraﬁ@ds f@g 6. 5ol R0 thiten
concentrated in vacuo to give the titl corrpound as a white solid. Exanple

108- 1- Bexfi antyydraus(THIRap-HM ursieswwalsadd@bir@wlse—rf-ﬁuzl(q 6dpsalntion ipl ) t hi our ea.

HNHF,FH ~N .\ Q754 |
ndded t SEHHESIOA THe26P Ha), B atturesi et VAR NG Chigr 3 Rand ™ ) 1S
hept an- %u@d@t;ﬂ@htl’?%b%% asoee A@oﬁﬁoﬂof é-ﬂﬁermld)ih yaschrémefiabne3840¢, (0. 38

m., 2.70 nmol) in an Zdrous chl or of orm (25.0 ni) at anbient te erature
under n|26r5cxgm¢1) IAf215 anL of THE wiap asided droghwise.tThe mixtige was slowly wagn:
concentra

o U 55 o R R, ™

combmed organic portions were washed with brine, and conc. in vacuo. The crude product

was purified by flash column chromatography (0 to 10% of EtOAc in hexanes). The title

compound was obtained as a pale oil.

Example 89-Ethyl 4-chloro-6-fluoro-3,4-dihydro-2H-chromene-4-carboxylate.

@]
Cl /T~
[0731] 0

[0732] A solution of 4-(1,3-dithian-2-ylidene)-6-fluoro-3,4-dihydro-2 H-chromene
(4.60 g, 17.1 mmol) in 45 mL of anhydrous THFAin an addition funnel was added drop-wise
to a stirring solution of N-chlorosuccinimide (11.7 g, 85.7 mmol) in 100 mL of CH3;CN and
50 mL of EtOH at r.t. After 3 h, 50 mL of water was added. The mixture was partitioned
between EtOAc and water. The combined organic portions were washed with brine, and
conc. in vacuo. The residue was purified by flash column chromatography (0 to 10% of

EtOAc in hexanes). The title compound was obtained as a colorless oil.
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x 50 nmL). The organic portions were conbi ned, washed with brine, and conc.
in vacuo to give a light yellowsh oil as the title conpound that was used
in the fQd sokmBogLeaction without purification. Mass Speryusions/oidds. 1

(MtH) +. Exanpl e

109-1- (( 1R 2S, 4R) -5, 5-di f | uor obi cycl o[ 2. 2. 1] heptan-2-yl)thiourea. ~~HH F
j NYNH2 [07551 F Hs [0756] A m xture of

1- benzoyl - 3- ((1R, 2S, 4R) - 5, 5-di f | uorobi cycl o-[ 2. 2. 1] heptan-2- yl)thiourea (-

1.80 d fum car 1.49 g...10.8 nmol) in nethanol (5.0

m), m@%’"@? g&w,ﬁ%{;&g’ ?'%t"?%ﬁ%ﬁ'éénuorygﬁhl?'z".dg' m.) was stirred at anbient
tenperature for 2 h. The reaction mxture was concentrated in vacuo, and
the residue was partitioned between c and water. The organic portion
was washed with brine, conc. in va purified by flash colum

chromat ography (0 to 65% of ethyl acetge in hexanes) to give the title
conpound as a white solid. Ms mz: 207.0 (MtH)+, Exanple

110- 2- (2- Chl or ophenyl ) - 2-nmet hyl propg@egagpk € CN C METHOD R [0757] A 500
mL round-bottoned flask was charged wth 2-(2- chlorophenyl)acetonitrile
(6.82 g, 0.046733b| Toans0BAL ndundfbotten fTasksvasadded HA g@%.6aombBabf (Rp2- 40 C, and

AL R N BT TR AT KR
to stir - =30 (44 4 Mel
(1472 o8 BB arf isEs ool ARAUEKERMON v adlell i oheBbh Bl ooy
t enper atSufig, 0.2 hibio€ PMB(1.69 frevotpehs addee didpawise0Oncedtse Riditioneslasf@mpletéd, at
roomtenperature then quenched by the addition of saturated agueous NaHCG3.

The | ay dhesmidyre Was yerrmed do rogryterinsraiuyg and stigetbion 4\hasThexmixiure a@s fienh  cH2Cl 2.

The confpj ' - R ' ent.nated:kn._vacuo .t o give
an oil {Eﬁiz}% &%@a’g‘gmﬁ?gé‘h{h@fﬁ&%ﬁﬁﬁ“@% %%a@gégercgp ye r?éldgéldsgk%&&g h&%:l? es to
90% hex aﬂﬁﬁﬁe&hﬁé”qZ Rt@ Al @hd tiee copitivéddRpernatant liquids were concentrated to afford

2- (2-chl orophenyl ) - 2- met hyl propanenitrile as a colorless oil. 105 WO

2005/ 11 éottlermroyndes2paogilowpilanpl e 111- 2- (2- Chl or ophenyl ) pr opan- 2- ani ne.
Cl1ZZZ NHZ C  [07581 2-(2-Chl orophenyl)-2-nethyl propanenitrile (5.0 g,

0. 028 mExangileflr(R)-2iBrsino-3-methylbutanoyl isothiocyanate.

o}
SCN’H)\

Br

[0734] A 100 mL round-bottom flask was charged with KNCS (0.786 g, 8.08
mmol). Acetone (24 mL) was added and the mixture stirred at room temperature until the
solid was completely dissolved. A solution of (R)-2-bromo-3-methylbutanoyl chloride
(1.51g, 7.55 mmol, 1.0 equiv) in acetone (2 mL) was added drop-wise resulting in the

 formation of 2 white precipitate with concomitant color change of the solution from clear to
pink to reddish orange. Once addition was complete, the mixture was stirred for 30 min at
room temperature. The reaction mixture was then filtered through Celite in a sintered glass
(medium porosity) funnel, and washed twice with acetone (10 mL each wash). The deep red
solution was concentrated, taken up in hexanes (40 mL), and re-filtered. Concentration

afforded the title compound as an orange oil.
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mL of EtOH was added into a 250 nL round-bottoned flask. To this was added
50 nL of saturated aqueous K2C03. This m xture was cooled to O C then 85 niL
of 30% aqwemess/11622 was sl owl y added. The reacti on m XtpgBuyses/akésawed to
warmto roomtenperature, and then it was stirred at that tenperature for
12 h. The m xture was extracted with CH2Cl12 (3 x 150 nL), and the conbi ned
organi c extracts were dried over MgSH4, filtered, and concentrated in vacuo
to g| ve a viscous oil. To this oil was added 40 nL of CH3CN, 40 nmL H20, and
13. 2 g Syntbssis nf)St)artmg MhatetialSCEBjaureasiml Amines (progeduses: METHOD+OL . for 12

O vippdogio, METHRIG R MR HOPLEMETROR.T s 78D U500

fol | ow m-ﬁ{@tﬂwl METEODBAVY, 100 nl). The aqueous layer was basified with
IN NaOH (pH =13) "and then extracted with CH2Cl2 (3 x 100 nL), The organic

extracts were dried and concentrated in vacuo to give the desired product
as a coExamplk920()-endail-(Ricyde{3d.1]heptabeyfithivurea.cps wi t hout further
purification. Exanple 112-2-Bronobicycl o[ 2. 2. 1] hept ane- 1- car boxylic aci d.
Br O& OH METHOD S 107591 To a 50 round-bottoned flask was added

(1S, 4R) - bi cycl o 2. 2. 1] hept ane- 2-car ylic acid (9.84 g, 70 mvol) and

bromne (4.10 mM, 80 mmol). The su ion was stirred at roomtenperature
until dissolution. Trichlorophosphine|(0.30 m, 3.4 mmol) was then added
slowy and drop wi se (significant ex Milobserved). A reflux condenser was

fitted to the flask with a nitrogen gasdinlet and gas outlet (Tygon tubing)
running into a scrubber solution of sogi umsulfite (1 M 200 nL). After the
addi tion was conplete, the reaction mxture was heated in a silicone oil
bath at 80 C for 4 h. After this tMEIHOROreacti on 106 WO 2005/ 116002

PCT/ US2005/ 018081 was cooled to 10 C and phosphorus-trichloride (4.23 m ,

48.3 mol ) waE3sHded adtieed wbimeion off he- th@@ﬁbbmdm&iamem baat e0l9 himS) akd
During this time the col or |nten5|ty of the reaction decreased, and after 8

h, the tristhylamine (3 .Qmuk.& labpozalba dichlaromethige (22101mh) elad@n mﬁogmwam\ded cool ed
to roo erature a t her her sol utj on was
trant otedted-aregniPrans A IS mAU bl Ao R S O D X
500 )3y A0 I | ayer was
dried ovg\,\q&}g %{le &%Sﬁg%egaabgrnd (r:lgﬁgielﬁta é%??eéééé%%%%su(glﬁvégfg dﬁ\éln oil. Ice
col d pesdlation ¢fnmbrlia wadiokren Aflictestining dtiheom temigeratpreaehidet nitmgen fdrd 6, xt ur e
was stirred vlgor Hsly After 20 min_ a fine white precipitate forned,

whi ch wie resulting sodid xvas filietedeeff \and ﬁhep@ﬁr@%?n%a%ezepmsedaﬁaaqq?e DAY SCEAIGHRE Lnder

a the glass, the residue crystallized. The solid was placed on the high vacuum pump overnight
to afford the title compound (1.16 g) as a brown crystalline solid. MS (ES], pos. ion) m/z:
171.2 (M+H).

Example 93-1-Benzoyl-3-cyclooctylthiourea.

METHOD O
[0736] Benzoyl isothiocyanate (7.40 mL, 54.0 mmol) was added to a solution of
cyclooctanamine (6.25 g, 49.1 mmol) in 200 mL of chloroform. The mixture was stirred at
ambient temperature overnight. The solvents were removed in vacuo to give the title

compound as a viscous light yellowish oil. MS m/z: 291.0 (M+H)".
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gentle vacuumto afford (4S)-2-bronobicycl o[ 2.2.1] hept ane- 1-carboxylic acid
(100.2 g, 457 mol) as a white solid material. Exanple

113-Bi cy [ ept ane- 1-carboxylic acid. O (c)CH react or
equi pped%tzﬁﬂsér\&@ger head nmechani cal stirrer, condenser &%%ﬁ%?@ggsn&gas nl et
port, tenperature probe and reagent charging port, was placed under an

at nosphere of nitrogen. The reactor was charged wth zinc powder (<10
mcron) (298 g, 4560 nmol) and acetic acid (500 niL). Wile vigorously

ti t
?4IS§“2 xﬁrﬂ eflﬁ %F&?gj@%@pﬁ%ﬁ;el carboxylic acid (100 g, 456 mmol) was

t hen added A second portion of acetic acid (500 nmL) was then used to rinse
the walls of the reactor. The redCt\Q mt,lure was brought to a gentle
reflux (ca. 30 mn) and then hel @ hl\ﬁ’te’rrperature for 5 h. The cool ed
(roomtenperature) reaction m xt as Passed through a pad of Celite,

whi ch was washed with acetic acid (1 X 300 nlL) and ethyl acetate (1 ( 500
m). The fill073Tle Avmiturowntérbe rCyakoetylthvocearily. 3\@§9ddumd1) aadd then the

t t d | { d tat tat
Co | et RS FirbFSaed (A8 S0 maD in HetBe B o) Pl CipoaD) BETHE ot 55'C
over ni ghioo nﬁ%ﬂ?&a’ﬁh@in(eﬁ@t ﬁ&hheﬁ@t%nﬂa@fﬁ'ﬂn@@d&ﬂlgh@"ﬂhé 1% BoikAsESvenfegest i rred

vigorously for 20 min during which time a fine white precipitate formed. The
resul t i regpoyed i mcua,taeldvthsrerﬂdlutd\raedartmmtbbbtwmmE@m ambwatef The)orgaand ai r

S0l T, | Herfones et R R bt RSB e Bteneo L 1 Sampund Vis sbgained | ©
bi cycl of2s whitd Eﬁﬂtﬁ’t’ér Ha %Hfoﬁaatégr d}llgt@@& 16@%%& Vk\gl a&ﬁatmn R4 %.bot toned
n gen Wt

flask equi pped wth a condenser and I nl et ar ge
bi cycl oMS. /71 ] 8’2p{BiHéD)1- car boxylic acid (2.00 g, 14.3 mml), toluene (35
m.), triethylamne (2.18 m, 15.7 mmol) and di phenyl phosphoryl azi de (3.38

n, 15. Exarﬂfi&l%—@Q—ngqﬂﬂmefﬂhgnmﬂh@ptﬂﬂfﬁil)ﬁﬁb\ﬁ*eﬂﬁsphere of nitrogen. The
reaction mxture was stirre roomtenperature for I h before being

heated to 50 C for 3 h. Gas evolved from the reaction m xture for
approximately 2-3 h. After 3 h at Cy the tenperature of the reaction

m xture was increased to 70 C and ngNipnti nued for another 2 h until
no further gas evolution occurred. The fjeacti on m xture was then cool ed and
t hen-concentrated in vacuo. The resultifig oil was dissolved in anhydrous
t-BuCOH (10 nmL, 99.9% anhydrous packed under argon; Alfa Aesar), placed
under and atnosphere of nitrogen, gerieppxed in a 90 C bath for 14 h.
After this time, the reaction mxture was cool ed and concentrated under

[0738] A solution of exo-2-norbornylisothiocyanate (32.2 mL, 326 mmol) in 0.5M
solution of ammonia in dioxane (1.3 L, 652 mmol) in a 2 L round-bottomed flask was stirred
at room temperature for 16 h. The solvent was then evaporated in vacuo, and the solid was
further dried under high vacuum to afford the title compound (39.0 g) as a white amorphous
solid. MS (ESI, pos. ion) m/z: 171.2 (M+H).

H
N\Fs
-N

H ‘H

METHOD-P
[0739] A mixture of 1-adamantyl isothiocyanate (4.83 g, 25.0 mmol, Aldrich) and

Example 96-1-Adamantylthiourea.

ammonia (0.5 M solution in 1,4-dioxane, 100 mL, 50 mmol) was stirred at ambient
temperature for 48 h. The solvents were removed in vacuo to give the title compound as a

white solid. MS m/z: 211.1 (M+H)".
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reduced pressure to afford an off-white solid which was then dissolved in
ether (50 nL), washed with water (20 nL), 1M NaCH (20 nL), water (20 nliL)
and bri new@2005mit§002 Aft er being dried over MySO4, the nPKT(IS200%4Q3808] | t er ed
and concentrated in vacuo to afford 2.2 g of an off-white solid. Pentane
(20 nm.) was added, and solution was stirred vigorously until the majority
of the material dissolved. The |ight orange colored precipitate that did not
di ssol ve was renoved through a fine grade sintered glass filter funnel. The
ot her Igy@iiple 97v@s concentrated to afford the title conpound (2.2 g) as an
off white solid. Exanple 115-1-(Bicyclo[2.2. 1] heptan-1-yl)thiourea. 1INH~-r
NHZ S [076231 7%0}8@7 RBF was purged with nitrogen gas before bei ng charged
with tert- b ? cyclo[ 2. 2. 1] heptan-1-yl carbamate (6.60 g, 31.0 nmol) and
di chl oromet hang (66 nL). The solutign was cooled in a 0 C & phath, and then
trifluoroaceti cid (i12 nL, 18 gy o) was added. Itf:jiﬁ%ismp h was
renoved, and r eaction @'ﬁiwgbg‘%a%ovm—'to wefeR)edi—~ terrpl\lg?gature
during which time a gas evolved Hromthe reaction mixture. HAfter 3 h at
roomtenperature the reaction mxture was concentrated in vacuo to afford a
viscous oil. 108 WD 2005/ 116002 PCT/ US2005/018081 This material  was

di ssol ved in dichloronmethhang (82 ni), and trierhyl am ne (13.0 H 84 nmol )
and benzoyl isothiocyangte\(4o% nmliv 34 moly ©Baddel, Aft ek ng at
room tenperatute uHOerspn/at mosphere dic gen for 14 hoZhedreaction

ni xture was concentrated in vacuo, and thdlresulting residue was dissol ved
in MOH THF/ H20 (2:1:1, ca. 0.3 M. Potassium carbonate (22 g, 156 mmol)
was added, and the biphasic solution was vigorously stirred for 3 h. The
organi ¢ sol vents were renoved under reduced pressure during which tine a

yell ow precipitate for \H The precipitate d bhltered, washed w th wat er
(30 M) and colid (£20 iQ@my| eYiherF e a whjteF ate. This
mat eri al was alTdwed r dry for 10 nd then dried u hi gh vacuum

at roomtenperature fBr'ca. 18 h to afforfd the title conpound (3.8 g) as a
fine white powder. Exanple 116- '
4-(2-(4- Met hyl - 3-ni trophenoxy) et hyl ) morpholine. O NO NO2 METHOD T [0763]

A m xture of 4-nethyl-3-nitrophenol (1.53 10 mol .), 4-(2-
chl or oet hyl ) nor phol i ne 2\H79 g, 15 mmly, 4 9.78 g, 30\mwol) and Nal
4 OH £H

F FH o

-

\H H .‘H H
X, F 7//N - )// 2
£ H S FH S

[0742] (i)HSiCls, allyl palladium(II) chloride, (R)-MOP, -3 °C, 3 days; v(ii)MeOH,
Et;N, Et;0, 0 °C to r.t., overnight; (iii)KHF,, urea-H,0,, MnO,, MeOH, 60 °C, overnight;
(iv) PhCH;,Br, NaOH, 15-Crown-5, THF, 10 °C, 3h; (v)PCC, CH,Cl,, 0 °C - r.t., overnight;
(vi)Deoxo-Fluor, BF; - Et,0 (0.1 eq), 55 °C, 33 h; (vii)H,, Pd/C, MeOH, r.t.,3 h; (viii)L-
Selectride, THF, -78 °C, 3h; H,0,, NaOH, 65 °C,10 h; (ix)Phthalimide, Ph;P, DEAD, THF,
r.t., 70 h; (x)H,NNH2, EtOH, reflux, 5h; HCl(aq), 60 °C, 1.5 h; (xi) PhC(O)NCS, EF;N,
CHCI;, r.t.; (xii)K,CO3, MeOH/THF/H,0, r.t.
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mml) in DVMF (15 nmL) was stirred for 3 hat 80 C. The reaction m xture was
then cooled to roomtenperature, diluted with water, and extracted with

Et OAc. Theoao@ansm2| ayer was dried over MgSO4, filter e®CIAH20BM03%8trated i n
vacuo. The crude residue was purified by flash chromatography (4:1:0.05
CH2Cl 2/ Et OAc/ MeOH) to give the title conmpound as an oil. Exanple

117- 2- Met hyl - 5- ( 2- nor phol i noet hoxy) benzenam ne. 0[0764] To the m xture of
4-(2-(4-nethyl -3-nitrophenoxy)ethyl)norpholine (532 ng, 2 mmwol) in MeOH (50

m.) was W wn L eStirred under an
at rmsphg?gqgg %) lﬁmn 85%% D Eﬁy&#ﬁ?’%}gﬁ ents of the reaction m xture

wer e then flltered and concentrated IR v%cuo to give the title product,
whi ch was used without further purifi ch r)Sh 109 WD 2005/116002

PCT/ US2005/ 018081 Exanpl e 118- Ig|{t=Gh op éhyl ) cycl opropanani ne. e NHZ
[0765] i [0766] METHOD U [0767] Thi chorrpound was prepared using the method
descri bed by Bertus and Szynoniak; J. I? Chem 2003, 68, 7133. Exanple
119-t ent - But yl METHO

o werron v [ ST AL e Ay e 4 S ORERERD aft Bl wi o
magnet i ¢+)- $(d1phenyg>h@qchlm)@nn¢mdn@t 1,0ubihghtd £0.2081@00.223 mmol) in benzene (2.5

4- (4- (nethylsulfonyl)phen )b|c¥clo 2.2.2]octane-1- carboxylic acid (200 ng,
649 ol mlprvagsplacgd pto arloubletincks rinb defee-necisilaskieguippedpihi amaechgnical

20 O Rl bt S TN, Bt hladP i S
e Cer { TR R g o ﬁf?3°%ﬁlkﬁﬁé%&§d%*9%e B g PRk dated |7
conti nu @vJ (VS élgeég&uwgufxﬁnegcr&ﬁéﬁhmﬁﬁécﬁr 3 t‘ar F%lof i'r?th%%%ﬁig@'e (10 mg.

101 pno eaction i nued at 70

C. The h@aed inta pais yekowiek dolid, dMetretion mlhat&wwsﬁoﬂwa ipeslu@d (bftiydréusl cm
pad of Celite. The Celite %ad was washed with CH2C 2i and the filtrate was

concent S8, i there pencentrpipdpvacyo togive apslesgliddvhish tris used inrthe Bollowine t he
organi ¢ L aX&l wRSutfRRGubletlidM NaCH

Example 98- (1R,2S,4R,58)-2,5-Bis(trimethoxysilyl)bicyclo[2.2.1]heptane.

WH
(MeO) SI\bSI(CMe)s
3

H
[0744] = A mixture of methanol (anhydrous, 60 mL), triethylamine (anhydrous, 80
mL), and diethyl ether (anhydrous, 50 mL) was added slowly to (1R,2S,4R,5S)-2,5-
bis(trichlorosilyl) -bicyclo[2.2.1]heptane (crude from the previous reaction, 76.9 mmol) in

diethyl ether (anhydrous, 50 mL) at 0 °C under a nitrogen atmosphere. After the mixture was
stirred at ambient temperature overnight, the precipitated salts were removed by filtration.
The solids were washed with diethyl ether (50 mL x 3). The combined filtrates were
concentrated in vacuo to yield a light yellow slurry which was used in the next reaction

without further purification.
Example 99-(1R,2S,4R,5S)-Bicyclo[2.2.1]heptane-2,5-diol.

WH
- OH
HO—
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(2x), sat'd NH4CQ, sat'd NaHCO3, and brine. The organic |ayer was then dried
over MgSM4, filtered and concentrated in vacuo to give tert-butyl 4-(4-
(et hyl suM®$118B®NYy| ) bi cycl o 2. 2. 2] oct an- 1- yl car banat ePCTES290501300 ny) .
The crude reaction product was taken onto the next step w thout further
purification. 110 WD 2005/ 116002 PCT/ US2005/ 018081 Exanple

120- 4- (4- (Met byl sul fonyl ) phenyl ) bi cycl o[ 2. 2. 2] oct an- 1-am ne. NH2 OHO [0769]
To a 100 nL round-bottoned fl ask equi pped with magnetic stirring was added

tent-butyl 407481 ke AR %%»FR@?%)TZ)%P@EWF}CB}%V%MMYZ@? Bdthgptaney(i7e r bamat e
'E r1|719 I mg@? Sgﬂg@ %Ot% mrpt%%r?_{z 10 ﬁ?n&ea(%%% %? gg@ ﬂ@‘hﬁ‘a’ﬂ {aoqggvx&%g (éq 'rred at

anbi entmly; fiedtianbl(39.0 @L),3nd vhea Bfdr@den rcﬁcmaadmldnhﬁ)m X8 W60 $eso1
concentra)teed in vgguo I)\laO—I (caﬁsf S%g m\?aof a 1M agq. Soqﬂgtlg?’l) was added to

the ningingl, AldAek). tTihe rétepushitedlaty Was stréd @kt ghiit bh 0C-2Cter do@h?ég 5 n).

The organic |layers were conbined, dried over K2CO3, filtered,
concentamhient témperaldr Ml@{)gﬁovié g;.6(44mmol) was added, and the mixture was stirred at this

Sree” ifboraiye ATk 3084 e o ) Afttar Tl Boc A Gakie AR WSS ot e

next stwith wetHagsell The'dohidinediltrafes Gatd évﬁcerﬁiﬁ@éﬂflh@acuo The residue was
121-1-Benzoyl - 3- ( 4- %14 (et hyl sulfonyl)pbé%l)bl cyclo[ 2. 2. 2] oct an- 1-

yl) t hi clisselvedfin water 600 mBHaq Wlﬁ@]e dPottea meixtwor (3dhedv,f3 a0 equi pped
th C Sti.r

4 (- (LR Rbliogd SetS ppfices stees dicd oyppMESR- £ 5P 1 YoR0ONAASH20 ol ) i

2 mL ofinfhigl e r@dihc bRz OWLCl, 208 E&@Azﬁtﬁamlté 68t Bwhs cdweatewy)ﬁnrlth& reaction

was stirred at ambient tenperature for ca. 26 h, and then it was

concentThis mdterial wasthe title cginpeund. baseeopid-cop of desired product was obtamed by

(4(4( hIsquo | ) phe I tan- th|o mass = 185
Ny, s@’eé ‘?W‘}‘% ) Hz@.%féf &%Hbg@%fg H’(,et‘%/B s taken
onto the next ste WlthOUt further urification. 111 WO 2005/ 116002
PCT/ usZixmmple 06-(1 R23:41,58)-5-(Benzyloxy)bicyclo[2.2.1]heptan-2-ol.
122-1-(4-(4- (Met hyl sul fonyl ) phenyl ) bi cycl o[ 2. 2. 2] oct an-1-yl )t hi ourea. H
e _-0Bn
" HO-=
H

[0746] To a stirred solution of (1R,2S,4R,5S)-bicyclo[2.2.1]-heptane-2,5-diol (1.15
g, 8.97 mmol) and 15-crown-5 (0.054 mL, 0.269 mmol) in tetrahydrofuran (30.0 mL, 8.97

mmol) were added at 10 °C (ice/water bath) finely ground sodium hydroxide (2.15 g, 53.8
mmol) and 1-(bromomethyl)benzene (1.07 mL, 8.97 mmol). After stirring at 10 °C for 3 h,

the mixture was stirred at ambient temperature overnight. The mixture was partitioned
between EtOAc and water, and the organic portions were washed with brine, and conc. in
vacuo. The crude product was purified by flash column chromatography (0 to 80% of ethyl

acetate in hexanes). The title compound was obtained as a colorless oil.

Example 101-(1R,4R,5S)-5-(Benzyloxy)bicyclo[2.2.1]heptan-2-one.

\\H
%OB”

0" H
[0747] Silica gel 60 (particle size, 0.040-0.063 mm, CAS # 63231-67-4, from EMD
Chemical Inc. 9.0 g) was added to a solution of (1R,25,4R,58)-5-
(benzyloxy)bicyclo[2.2.1]heptan-2-o0l (2.79 g, 12.8 mmol) in anhydrous dichloromethane
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NYNH2 [0771] To a 100 nL round-bottomed fl ask equi pped with magnetic
stirring was added a sol ution of

1- benzoywW®@2¢08A (6002 et hyl sul f onyl ) phenyl ) bi cycl o[ 2. 2. 2] BCT/@S2@5/018081 hi our ea
(185 ny, 418 gnol) suspended in THE (1.5 nL) and nethanol (3 nL). A

sol ution of potassiumcarbonate (289 ng, 2090 p.nmol) in 1.5 nL of water was
added, and the reaction mxture was stirred at anbient tenperature. After
3.5 h, 3 nL nore of THE was added. Then after 22.5 h, the | ower boiling
sol ven nt I s r &dr- UE e added,
and thtééoa%goggl © ngﬁgré \%@g%&)}{:#’ﬁ‘éﬁ ﬁdt}ﬁ?@t OAc C? ?riﬁmate%hgé—l Cl2 (3 x 10
m), amtnﬂt)@hsa(idcdx '123rndcﬁonﬁuetm{qwaswanhelyteraUMmtttd:rapa-amxmatd&tirmdiah solid

N n38S Lrenaistog o, 8o Affer b B JBeSatieg Mgyl Wb QoometBRE 0 g’
concenty 6)%@1 th me&ueﬁﬂ&}% ?%%t%h%%g%%%&eﬁ'%bﬁ gﬂd @QME O as

purlfle on a col umm using 1: exanes

t he el wesiduefvedsl pm\reﬁdd by flasi cdjiamr&mrﬁat@aphy @®. 1o 256 tthylRisetafe 1ﬁd1exanes)

1- (4-(4- (et hyl sul fonyl ) pheny] ) bi cycl o[ 2. 2. 2] octan- 1-yl ) thi ourea was

|sol at é%lg‘f"Pé}Pﬁmf @W%FSQP]QHH?‘(‘ 3 ny, white solid, Mass spec. mz + ion
339.2 ngl e 123-Bi c cl of Lge pt ane- 2- car boxam de. O NH2 METHOD W

[0772] ammple & bﬂt&éﬂnﬁﬁ)‘f %DZW@?;}’): rdiBuionmbidyclosi@. 251 Jeptamenor bor ny!|

carboxylic acid (3200 nmol) in 100 nL of CH2CI 2. To the solution was added

0.23 nL of DWW (3.21 mmol) foll owed gche drop-w se addition of 325 nL of

oxal yl chloride (3700 nmol). The g r mas stirred for 1 h at anbi ent

tenperature then warmed to 45 C fo additional 30 min. The reaction was

all owed to cool to ambient terrperat:tﬂe and 2.5 L of 28 % NHAOH 112 WO

2005/ 116002 PCT/ US2005/.018081 was_slow y added. _ The reaction was stirred

for 1 h at M8 nDexpddver@P% iniiE,ddd 3:4901'9}?@91}’&45 afided F%@M%ésb?

1on 1 RRGRS BBl 2 1 Jheptap- %fﬁ%g% 827 B PRt 19 4 o
dor  TheHknReRalhedi QB0 (il génﬁbseﬁt?f%‘ép@%gfewéﬁugt Tbendty " D2

bi cycl @fttogén ¥od teePhanfier’cooling to ambient temperature, the mixture was diluted with ethyl

acetate, then poured into sat’d NaHCO; in ice. The organic portion was separated, washed
with brine, dried over MgSQy, filtered, and conc. in vacuo. The crude product was purified by
flash column chromatography (0 to 5% of ethyl acetate in hexanés) to give the title

compound as a colorless oil.

Example 103-(1R,2S,4R)-5,5-Difluorobicyclo[2.2.1}heptan-2-ol.

-\H
H

F
[0749] Palladium (10 wt. % on activated carbon, 0.28 g) was added to a solution of
(1R,4R,58)-5-(benzyloxy)-2,2-difluorobicyclo[{2.2.1]-heptane (1.43 g, 6.0 mmol) in methanol
(15 mL), and the mixture was placed under a balloon full of hydrogen. After stirring at
ambient temperature for 4 h, the mixture was filtered through a pad of Celite, and the filtrate
was concentrated in vacuo. The residue was adsorbed onto a small pad of silica gel, and
eluted with 20 % of ethyl acetate in hexanes. The solvents were removed in vacuo to give the

title compound as a white solid.
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carboxam de in 30 nL of anhydrous THF. The m xture was cooled to 0 C and 57
mL (57 mmol) of lithiumalumnumhydride (1.0 Min THF) were added via

syri nge. Wiht00os/@t6993 on was stirred for 10 nin. at 0 C tPHEHURIOHNSHBLt 0 war m
to anbient tenperature and stirred an additional 15 h. The reaction
solution was then cooled to 0 C, and 2.2 nL of H20 were added drop-w se
followed by the addition of 2.2 nL of 15% ag. NaOH Water (6.6 nlL) was then
added and the reaction was allowed to stir for 0.5 h at anbient tenperature.
The sol I t lite pad. Trifluoroacetic
acid (ZEg§m l@emqs(lit nmﬁslgtt%lgﬁwtk%&t d 2f]hg¢ﬂﬂ zg(r)\lglpt he m xture stirred for 1
h at anbi ent tenperature. The sol vent Wg$ renoved in vacuo providing am ne
salt as a white solid. [0774] A dry 158 nlL.round-bottoned flask equi pped
with a magnetic stir bar under anF ere of N2 was charged with 5.46 ¢
(22.8 mmol ) of amne salt in 50 mL Qf yCH2C12. To the sol ution was added 6.5
m. (46.6 nmol) of triethylam ne foll'owed by the drop-w se addition of 3.05
nm (22.7 mmgohso{] BRIE Q¥ 60 GRIIICGYE046-0.063 Bim, TAS #6393 1 189-4, &RRL ENID

m xture for 1.3 hat anbient tenperature, the organic |ayer was washed with
H2O (2 Khasicaliing. 4.0 &) wwa@czednozsohmpn O.ﬂ_MR@S«Rz -%525 ), and br| ne. The

P e o B 0 A DAL 5
%gg}) ﬁ@é@l&,éﬁ{%@ % eﬁ%ﬁb%fnik%nw ?‘glﬁﬁ%(uﬁﬁ%’gfa[t%ﬁegg} Igaé eqw pped

Wth a pRiiplhsadied. rTﬁEa(reaé’t@)% BRAre Qs Wahﬁecﬁtola?ntﬂer(t%@mﬁerﬁﬁ?é incpétlrred at

1- benzoyl - 3- (bi cycl o[ 2. 2. 1] hept an- 2-yl met hyl )thi ourea” in 30 McOH. KOH
was addthis t@mpslatlgse owrghmmm‘:r tustiméghe maduneowmhhlt@ltwnh dnthhvlromahimee nt

t enper agure. for WA add o the reactjion m xture,
and’ ¢ nltaBl G e Rty Sirobgh f PR oL ok e HHSELaRhE SO Frts EBe BERES wer o

ri nsed &rﬁﬁbtﬁﬁgagh\ﬂﬁte]soﬂlao The col | ect ed soI id was then suspended in 15 nL
of MIBE, and the solid was collected by filtration providing the desired

t hi oure ’?’ %M t hesi s of Final Products.
(pr ocedgr eIIMBI I—QB?Q§ 4&% I\/é% %‘:’%° METHOD- BB, METHOD- CC,
METHCOD- DD, METHOD- EE, METHOD- FF, MET GG METHOD- 11 METHCD- JJ,
METHOD- KK, METHOD- LL METHOD- MM MET “NN,, METHOD- 00, METHOD- PP). Exanpl e
126- 6- (Cycl oheptyl am no) -5-thi a- 7- 0] 3. 4] oct-6-en-8-one. NN O METHOD
X X i
F N
[0751] To a solution of (1R,4R)-5,5-difluorobicyclo[2.2.1]heptan-2-one (0.540 g,
3.7 mmol) in anhydrous tetrahydrofuran (8.00 mL) at -78 °C under nitrogen was added drop-
wise L-Selectride (1.0 M solution in tetrahydrofuran, 7.40 mL). After stirring at -78 °C for 3

h, 30% H,0, (6.0 mL) and 10% NaOH (aq., 10.0 mL) were added. The mixture was warmed

to r.t. and then stirred at 65 ©C for 10 h. After cooling to ambient temperature, the mixture
was extracted with EtOAc (50 mL x 2). The combined organic portions were washed with
brine, and conc. in vacuo. Flash column chromatography (0 to 30% of ethyl acetate in

hexanes) gave the title compound as a white solid.

Example 106-2-((1R,2S,4R)-5,5-Difluorobicyclo[2.2.1]heptan-2-yl)isoindoline-1,3-dione.

\\H
H

F 0
[0752] A solution of diethy! azodicarboxylate (0.56 mL, 3.6 mmol) in anhydrous

THF (3.0 mL) was added drop-wise to a mixture of (1R,2R,4R)-5,5-
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[0776] A m xture of 1-cycloheptylthiourea (0.255 g, 1.48 mmol) and ethyl 1-
br onocycl obut anecar boxyl ate (0.25 nL, 1.48 mmol, Aldrich) in

N, N-di i s¥0Q 2pynu0h3/l amine (0.5 mL)and et hanol (1.0 nl) POEESHESOEA81 n a
sealed tube in a mcrowave oven (Enrys Optim zer from Personal Cheni stry)
at 155 Cfor 2 h, then at 170 Cfor 1.5 h. After renoving the |ow boiling
sol vents in vacuo, the residue was partitioned between Et QAc and water. The
organi c portion was separated, washed with brine, and conc. in vacuo. The
resi dudlﬂ\misomcycild[izadl]hgptﬁxh-aaﬂ (@04 uyB.Cahmoljpplettalapide (()(50th335%01?) &#dAOAC in

hexanes)t.o e the t as, a tan saolid. M : 253.2 (MHH) +
Ex)z;rrpl )@'gpy%{h\é@phme (0. J/§ m?, %4% dm anhydrous tetrahyldroﬁlran (156 mL) atr.t. (M-H)

RN kL Gt g S S e S G TR e

stirredaql Uheaesidie \ﬂas(ﬁsmlﬁbmudrhtnmdnwthmhematbhhd wateeﬁar(dwhélaigaﬁicgmmcﬁﬁ 2..36
g, 10.7 mmol), v&]ﬁlﬁgsbase(Aldrlch 10.7 mmol) in EtOH (10 nL) was
added Ve senapated; %w&hépee,(azld@om in wuw ﬂ%h)colum @Koma@gmvhyﬁ

sat br et eplBeaREThhBlholf LN R Hgolhdls Wﬁ?t“?# %%llsﬁﬁsﬂﬁﬁcé“ni Cated
0 VAR T DT RS AL e e S35 SIS GET P Vo

128- (5R) - (f)-endo-2-(Bicycl o[ 2. 2. 1] h7\8tan 2-yl am no) - 5-i sopropyl t hi azol -
4(511)-one. HNY N I S METHOD Y | ] To a stirred solution of

() - endo- 1- (bi cycl o[ 2. 2. 1] hept ang2- NBuHeh (314 ng, 1.84 mmol) and

(S) - 2- brono- 3- net hyl but anoi ¢ aci 4 mgy, 1.84 mmol) in anhydrous et hanol
(10 mL) under nitrogen, was addedFSodi um acetate (182 ny, 2 21 mmol , 1.2

equ.) at e erature, I e Leac for 3 h,
t he sol vent ?%é é’p%?“ﬁ?%‘&lqrh(’ft?\?g&ggg 43{%{' ?’ﬂlad] i [%23 t ip in et hyI
acet at 6;1)€saﬁld6hhe-1§bcﬁo@é APSELL 2|08 \Ro )RS et‘md]%hywub YPE) “(aggdcfgd) fol I owed
by brine (20 nL), then dried over sodium sulfate, filteréd and

hydrazine (0.10 mL 3.14 mmol). After refluxing this mixture ‘under nitrogen for 5 h, it was

cooled in an ice bath, and hydrochloric acid (37%, 0.50 mL) was added. After stirring at 60

°C for 1.5 h, the mixture was cooled to ambient temperature. After the white solid was

removed by filtration, the filter cake was washed with methanol, and the filtrate was conc. in

vacuo. The resulting residue was diluted in ~ 50 mL of water, filtered, and the filtrate was

washed with diethyl ether (30 mL x 3). The filtrate was then treated with sodium carbonate

monohydrate to saturation, and the aqueous layer was extracted with diethyl ether (50 mL x

3). These organic layers were combined, dried over potassium carbonate (solid), and filtered.

The solution was treated with hydrochloric acid (1M aqueous, 4 mL), stirred for 5 min, and

then concentrated in vacuo to give the title compound as a white solid.

Example 108-1-Benzoyl-3-((1R,25,4R)-5,5-difluorobicyclo-[2.2.1]heptan-2-yl)thiourea.

H
N~ H
H
F\Fb/NVN)//@
H
F S 5

[0754] Benzoyl isothiocyanate (0.32 mL, 2.34 mmol) was added to the mixture of
(1R,2S,4R)-5,5-difluorobicycle [2.2.1] heptan-2-amine hydrochloride (0.33 g, 1.80 mmol)
and triethylamine (0.38 mL, 2.70 mmol) in anhydrous chloroform (25.0 mL) at ambient
temperature under nitrogen. After stirring overnight, the reaction mixture was concentrated
in vacuo. Water (50 mL) was added to the residue, and it was extracted with diethyl ether (2
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concentrated in vacuo. The residue was purified by flash chronat ography
(ST 4:1 hexane/acetone) to afford the title conmpound (90 ng). Ms (ESI,

pos. ion)WR2905/M6M21 (\kH).  Exanpl e PCT/US2005/018081
129-(S)-2-((rel -1R 2R, 45) - bi cycl o[ 2. 2. 1] hept an- 2- yl am no) - 5-i sopr opyl t hi azol
- 4(5H)-one. V~-O N~ H// S ....... METHOD Z 115 WO 2005/ 116002

PCT/ US2005/ 018081 [07791 To a solution of (R)-2-brono-3-nethyl butanoyl
i sot hi ocyanate (734 ng, 3.30 mmol) in CH2CI2 at 0 C was added drop-w se
exo- 2- any(hmbpr 'Bhrr nganic@@rtibnshuer@cdiﬁbinadmva)shedr‘hﬁh brixe,Land coas ialvhawead to stir

for 30 mn at thyl a 0.47 nmL, 3.38 ol 1..02 equiv) was then
added, EAYRP st Wﬁﬁ@ﬁmt £ B%‘Pﬁwﬂ%aé“?aéb‘?ﬁdtlé; JoiRe TeaPPTSt i 1 1 ed
over ni : r d the resulting oil triturated
W th Tg@ho%lg@&r%aﬁg#"lﬁ?er 58 lalSt:ent ted i n vacuo. Flash chromatography

(gradi t of C adi ed anes: acetone 4:1 -
manual %ﬁﬁa(?jﬁéazsa@g?@m&ﬁ 8‘9[2?] iﬁ\eekpz\ﬂ 0BKfd-d. Material was
f oanmed by d| ssolution in CHzClI 2 fol | owed bi{_h re-concentration. Exanple
130-5- I sopropyl - 5- net hyl - 2- (pyri di n- 2-yl y—lam’ no)t hi azol -4(511)-one. O
H~ METHOD Z [0780] Pyrdin-2-yl net han Rk, 2.1 nmmol) was added.to
2- brono- 2, 3- di nmet hyl but anoyl i sot hi oc e ( 40 ng 1.1 mol) at room
tenperature. The reaction was [@S&8] her fri'C, an® was stirred at room

e a;zga%g@r?? P R S il o
% NH3
a0 LS - 85 D ol el 49401 A 38715 1

of f - whirhE), %atdr 2.6 1213, B tetrahRi6uRRe.5 mL)ias stirréat2erbidnt (ddipdratarefoph e
131- 5- Q/CI opentyl - 5-fl uoro-2-(2-fl uorophenyl am no)thi azol -4(5H)-one. 0 F N

MVETHOD IBE egwaption miytuje was concentatedinpacheand the rgsiduoares paritigaer hitwpen

5- cycl anlYLaZe 2 Thl MAAARNEANANLIRAHRE AR Lo A% a0, 200 pihinih 717

mol ) an
by flash column chromatography (0 to 65% of ethyl acetate in hexanes) to give the title

cbmpound as a white solid. MS m/z: 207.0 (M+H)",

Example 110-2-(2-Chlorophenyl)-2-methylpropanenitrile.

s
Cl

METHOD R

[0757] A 500 mL round-bottomed flask was charged with 2-(2-
chlorophenyl)acetonitrile (6.82 g, 0.045 mol) and 30 mL of THF. This solution was cooled
to —40 °C, and KHMDS (0.5 M in toluene, 200 mL, 0.100 mol) was added at such a rate that
the internal temperature did not rise above ~40 °C. This solution was allowed to stir between
—40 to —50 °C for an additional 1 h. After that time, Mel (14.2 g, 6.25 mL, 0.100 mol) was
added and the solution was warmed to room temperature (a thick solid formed). The reaction
was stirred for 1 h at room temperature then quenched by the addition of saturated aqueous
NaHCO;. The layers were separated, and the aqueous phase was extracted with CH,Cl,. The
combined organic extracts were dried and concentrated in vacuo to give an oil that was
purified by column chromatography (SiO,, 100% hexanes to 90% hexanes/ethyl acetate) to
provide 2-(2-chlorophenyl)-2-methylpropanenitrile as a colorless oil.
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solution was cooled to -78 C, and LDA (2.0 Min THF/ heptane/ethyl benzene,
1.43 nm, 116 WO 2005/116002 PCT/ US2005/018081 2.86 mml) was added. The
resul ti ngvdpeopsniesod uti on was allowed to stir at that tebP@BUS2005/@180810r 1 h,
then TMSCA (0.623 g, 0.725 nmL, 5.74 mvol) was added. The sol ution was war ned
to roomtenperature and allowed to stir for an additional 1 h. The solution
was concentrated 1in vacuo to renove the volatiles and then redissolved in
10 nmL of CH3CN. Selectfluor(r) (0.508 g, 1.43 mmol) was added at room

t enper &xanmple dh24(R<Chlosaplienyh)peapant-2-amimas stirred for 2 h. The reaction
was quenched with saturated aqueous NaHCO3, and the resulting m xture was
t horoughly extracted with CH2C12. Thi onbi ned organic extracts were dried
and concentrated in vacuo to give O] ich was purified by colum
chromat ography (100% to 70% hexa O(Vg‘ef hyl acetate) to give the title
conpound as a colorless oil. Mass peg (MHH) +; 297.1. Exanpl e
132-2-(Bicycl o[ 2. 2. 1) hept an- 2-yl am no) - 5-net hyl -5-(trifl uoronet hyl )t hiazol -

caui pped wi 13 mageC o e egropeneh G DT B2 i) zal&éé»tv@ﬁg ged

W th 528 BER(CH s 308 in® a 250 RILTYEhRbettoined ﬂ'é’sﬁt g3-tkis was adged SI%e 3 eac tion

yl 'am no) - 5-net hyl t hi azol - 4(5H) -one in 5 nL of anhydrous T
was cochmnhtd:d)aquedms K3COd Thi® miktufeswas cootdd)to 6f° ONAENBSn(100M% aqidday wer e
added ﬁf \1 d%r%q_ JThe resul ti r“; reaction m xture was stirred at
-20 C f 9wly adde FACtOB MiNIre s IQyYediRISATM iR SO ATBPARBER wi se Vi a
syring t I t he
i xt ur %naaﬁ%ﬂaf FPRCRUSRR it Wi 2 F Tieitare vk ehbacbd i@ CI3,
react i ont50imL))ard thercoabisadichrgamo extrabtswert ldeedoxdrivigS Oadfilonicend rated in
vacuo. The reaction flask was a e pped wi.th a magnetic stir bar and
écougﬁﬂyapgwé

pl aced CORRFBHALEA INFACURHPBLISHEY! ogendded4Qadeef CHN.oMamky (2. 58
nmol ) f h| HOH was added
to the(ﬁzeéuazl?(li ?)%br%@%)’?gi%l?w%ﬂgé or onﬂﬁpﬁy#ﬁ}v&arszsgﬁe?:aﬂ%F?tﬁlpeﬁs| on was

sti rr edilatedawitti 300 mLefiiBOptnd thehatirrd®fdr.an Bhéitionsll4 ltlat reemaeinberatui€Pived by
filtration through a Celite pad, and the reaction flask and pad were rinsed

Wit h Clageops pirese voasgrésﬁra@teqi ayég MERE (b 260 mii)fnllow bydicthyl ether (20168t ' d
NFCL, BIQ;h e’lthf%ﬂ%gbuuescfayer 2% Bhsi P wit INARLSE BHI 25 Bnd L ek Bt Rt T on of

CH2C12.
CH,Cl; (3 x 100 mL). The organic extracts were dried and concentrated in vacuo to give the

desired product as a colorless oil that was used in subsequent steps without further

purification.

Example 112-2-Bromobicyclof2.2.1]heptane-1-carboxylic acid.

Br O
o

METHOD S

[0759] To a 50 mL round-bottomed flask was added (15,4R)-bicyclo[2.2.1}heptane-
2-carboxylic acid (9.84 g, 70 mmol) and bromine (4.10 ml, 80 mmol). The suspension was
stirred at room temperature until dissolution. Trichlorophosphine (0.30 ml, 3.4 mmol) was
then added slowly and drop wise (significant exotherm observed). A reflux condenser was
fitted to the flask with a nitrogen gas inlet and gas outlet (Tygon tubing) running into a
scrubber solution of sodium sulfite (1 M, 200 mL). After the addition was complete, the

reaction mixture was heated in a silicone oil bath at 80 °C for 4 h. After this time, the reaction
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WO 2005/ 116002 PCTI US2005/ 018081 conbi ned organic | ayers were washed with
brine, dried over MgSO™4, filtered, and concentrated in vacuo. Flash

chr omat ogwg%ys fg9e92, CH2A 2 to 5% McOH CH2CI 2) provi degpcritoskagsosed
conmpound. Ié , pos ion) mz: 293.1 (M+H). Exanple

133- Et hyl 5- (3 tert - but oxy- 3- oxopropyl) - 4- oxo- 2-( 2-
(trifluoronethyl)phenyl am no) -4, 5-di hydr ot hi azol e-5-carboxylate. n N O O
11< 3 O CF3 0 METHOD DD [ 07831 The above conpounds were prepared

accordi b L | sany
e L i S Bk

4- ox o ZFHeZedctioh futas dliamtestated| tp BAERY Immngdhus 4mfe- tte hgkdr oitériséty off md'remroboxyl ate

(1.1 g, rt-butyl acrylate ( .5 16,5 mmol) in EtCH
(10 ni)d emgseéda@fdftgr%@ tmea?tmﬂmxalrgsmﬁer ﬁaé< ﬂlﬁlﬂg‘) {%%@aﬁtmw% hés

;Llr” F29 Blego fqonf et Bl A4 1%%?&@&*&%?Lnghgg,,@ngeal;&ggu&wgse product was

134-t ertfan&éh&‘di t0'3a éébaﬁamnhﬁx&l tid whihed pateIM sbdipheaifi@n no 508 nil:), water (1
di hydr ot hi azol - %I )propancate. fIN O CF3 0 [07841 To a m xture of ethyl

5- ( 3- t ¥ 508 mlax gudBb@RPr zsp’i)QO)mh)_ dkeopgapiz.layer was dried over MgSOs, filtered, and

0. 10 migngereittgn FHERNy WoReds TS Bl TP s Heplidle e BB a0

(Al dri Gledir® afil the BixhireWaslskirred vigdedtistye MR rZ0UHR, aﬁhéwhn% precipifdtdiCl (0. 7 ni)
was added to the reaction mixture at 0 C. The mxture was extracted with

Et CAc, farmied, whidywamfilterpt andbwaghed avithepentane €20 w2 sol theniain dsied dinderrad
t d : ud f.ied.by sili
chr o AP Py Ea Bge (R Thorpo BB BokRab forckyicdeie 8Eee®” £xan e
135- 2- (firhe) %@a% s@h&l‘&it&[a@ 2 1] hept - 2-yl am no) - 8- oxa- 1-t hi a- 3-
azaspi ro[ 4. 5] dec- 2- en- 4-one. IV S O MTHOD EE

Example 113-B1cyclo[2.2.1]heptane—l-carboxyllc acid.

-0
o

[07§0] A 2-L reactor equipped with an overhead mechanical stirrer, condenser,
nitrogen gas inlet port, temperature probe and reagent charging port, was placed under an .
atmosphere of nitrogen. The reactor was charged with zinc powder (<10 micron) (298 g,
4560 mmol) and acetic acid (500 mL). While vigorously stirring the heterogeneous mixture,
(4S)-2-bromobicyclo[2.2.1]heptane-1-carboxylic acid (100 g, 456 mmol) was then added. A
second portion of acetic acid (500 mL) was then used to rinse the walls of the reactor. The
reaction mixture was brought to a gentle reflux (ca. 30 min) and then held at this temperature
for 5 h. The cooled (room temperature) reaction mixture was passed through a pad of Celite,
which was washed with acetic acid (1 X 300 mL) and ethyl acetate (1 ( 500 mL). The filtrate
was concentrated, water (300 mL) was added, and then the mixture was stirred vigorously to
induce precipitation. The precipitate was collected by filtration, washed with water, and
dried under vacuum at 35 °C overnight. Pentane (50 mL) was then added, and the mixture
was stirred vigorously for 20 min during which time a fine white precipitate formed. The
resulting precipitate was filtered, washed with pentane (20 mL), and air dried to afford

bicyclo[2.2.1]heptane-1-carboxylic acid (52 g) as a white solid.
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[0785] To the m xture of

2-((1S, 2S,4R) - bi cycl o 2. 2. 1] hept an- 2-yl am no) t hi azol - 4(5H)-one (840 ng, 4.0
W no]) i nwidtoo§A16002L) was added LDA (2.0 M 20 nlL) at -¥8Gus20dkeisveasul ting
m xture was stirred for 10 mn at -78C, and then 1-brono-2-(2-

br onoet hoxy) et hane (3.71 g, 16 mmol) was added. The m xture was allowed to
warmto roomtenperature and then stirred overnight. A sat'd solution of
NaH2PO4 was added, and it was extracted with Et OAc. The organic | ayer was
washed wExample 11d- tdrisBintyldvi¢yetb[2:2d]hepvsDaylcdriblammted, and concentrated in
vacuo. The crude residue was purified through flash chromatography

(4:1:0.05; CHC 2/ Et OAc/ MeOH) to gi t INHtBact | e conpound as off-white
solid. MB (ES): 281 (MrH)+. Exanpl ﬁm

136-2-((1S, 2S, 417) - Bi cycl o[ 2. 2. 1] he - 2-yl am no) - 5- ( 2- hydr oxypr opan- 2-yl ) -
5-methyl thi azol -4(5H-one. HNYNO HHS O4 METHOD FF [07861 To a

e o O (ISR, A AL RoGHEboloinct 0o SR PReith AR apd nitrogen

met hyl t hi azol - 4(5 -one (1.
LDA (2. Oinil§t was@harigpd wAﬂﬂltlncycﬁio[mZnL]hemateehearhmlmckdﬂbK,Z (Ong] 1¥tBemmed); talweme

f 78C. Th I
pour od | Bomk S aRIREAR hitd ToRTe DG G IETHPN PR sae CoPymbi -1 ayer

was drie T rude residue
was pur i PESP O e i S B8 AR OF Sl "THER o BB WIS 17T €
119 WO 261ipddlat 6667 tdnperhiorORs /1 GlbaE beinghpated tb 5G°@ forB . eG&@bwdlvedl\tEnﬁ ES) :

283 (MrH) +. The di astereoners were se arated usi n standard HPLC net hods

descr i bethewpactipn mikfuge fos epprogimagiplye-3 h. After 3 h at 50 °C, the temperature of the

L SRR e S M N B B AR T )+
gas evolution occurred. The reaction mixture was then cooled and thenToncentrated in
vacuo. The resulting oil was dissolved in anhydrous t-BuOH (10 mL, 99.9% anhydrous
packed under argon; Alfa Aesar), placed under and atmosphere of nitrogen, and refluxed in a
90 °C bath for 14 h. After this time, the reaction mixture was cooled and concentrated under
reduced pressure to afford an off-white solid which was then dissolved in ether (50 mL),
washed with water (20 mL), 1M NaOH (20 mL), water (20 mL) and brine (20 mL). After
being dried over MgSO4, the mixture was filtered and concentrated in vacuo to afford 2.2 g
of an off-white solid. Pentane (20 mL) was added, and solution was stirred vigorously until
the majority of the material dissolved. The light orange colored precipitate that did not
dissolve was removed through a fine grade sintered glass filter funnel. The mother liquor

was concentrated to afford the title compound (2.2 g) as an off white solid.

Example 115-1-(Bicyclo[2.2.1]heptan-1-yl)thiourea.

oY
S

[0762] A 100 mL RBF was purged with nitrogen gas before being charged with tert-
butyl bicyclo[2.2.1]heptan-1-ylcarbamate (6.60 g, 31.0 mmol) and dichloromethane (66 mL).
The solution was cooled in a 0 °C a bath, and then trifluoroacetic acid (12 mL, 18 g, 156 mL)
was added. The cooling bath was removed, and the reaction mixture was allowed to warm to
room temperature during which time a gas evolved from the reaction mixture. After 3 h at

room temperature the reaction mixture was concentrated in vacuo to afford a viscous oil.
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[0787] To the solution of DAST (527 ng, 3.3 nmmol) in CH2Cl12 (2 ml) at -78 C
was added a sol ution of

2- ((1S, 2w4Roshirewpe! of 2. 2. 1] hept an- 2- yl am no) - 5- ( 2- hydr @CFAISe 918081
2-yl)-5-nmethyl thiazol -4(5H)-one in CH2C12 (8 m ) over 10 min. After the
addition, the cold bath was renoved and the tenperature was allowed to warm
up to 0 C, and then quenched wth sat'd NaHCO3. The m xture was extracted
with CH2Cl 2, dried over Na2SO4, filtered, and concentrated in vacuo. The

G ve. tnd 3 TReHRONBIA RS AR e R Bt Hisht fing XD 5 10
? ih;'azt f reglg?f%ﬁ %Xng’ﬁn%fzg%i@@ﬂh%c?%dﬂé {191}, 30eaR6l) WRE A dRE NAdRr SG8REIPRFBY t hi n
138- 5- | sempapte Endeeainatayosphere of uipged Srd4 h, I reddtivoanixiuy kastowErIritedZ ol - 4-
one. NO I Ixr . HNMETHOD H%0788 . A mixt

] [
O T rotthyResiongnd o rolul i e pwas Qisipives b SLSELTHE/HAG) 24 2. 03 M.
t hi azol =0 , ol 14 (60
) nae. TR dmtiont: 1% RlBIpuds &RReNAS o tbniSe sclpfor R ViebBupty ?, 10
C, and fstitre@for® H.oTheongunic sblvents Werdremived nrddr deduced presfure doong whichainggd i n
vacuo and diluted with CH2C1l2 (20, nL). To_ this mxture was added NeOH (200
uL) and apieBawEremipitats formed. thhg PrRcipitgiesvas: filteredy washedswith water\igd mdbandl 16002

PCT/ US2 0 - d i : V. i fi.ed. by flash
chr omat SaRAEry TP st dE Bl EQRRERIEL IR, ThivBERAAI Bl BT
solid. My (drI0)min3iad thdvirdfet, undexkigh vecuum at room temperature for ca. 18 h to afford

139- 2- (2- ( 1- Adamant yl am no) - 4- oxo- 4, 5- di hydr ot hi azol - 5-yl ) acet al dehyde N~
ZEO N the titte epropqynd i3 f=¥@ep fing Whitegowdar. suspensi on of

2- (1- adamant yl am no) - 5- ( 2- hydr oxyet hyl ) t hi azol - 4(5H)-one (0.25 g, 0.85

mrol ) i rExande 21 6-04-(2-{4rAethyleditrepioassy)ethyl)morpbolinei nane (0.56 g, 1.28
mrol, Aldrich) in CH2C12(10 nL). After stirring at anmbient tenperature for 1

h, the solvent was renoved in vacuQ. The resid partitioned between
et hyl acetate and saturated O/O\
. k/N\/\O
NO,
METHOD T

[0763] A mixture of 4-methyl-3-nitrophenol (1.53 g, 10 mmol.), 4-(2-
chloroethyl)morpholine (2.79 g, 15 mmol), Cs,COj3 (9.78 g, 30 mmol) and Nal (145 mg, 1
mmol) in DMF (15 mL) was stirred for 3 h at 80 °C. The reaction mixture was then cooled to
room temperature, diluted with water, and extracted with EtOAc. The organic layer was
dried over MgSQy, filtered and concentrated in vacuo. The crude residue was purified by

flash chromatography (4:1:0.05 CH,Cl,/EtOAc/MeOH) to give the title compound as an oil.

Example 117-2-Methyl-5-(2-morpholinoethoxy)benzenamine.

QPN G
K/N\/\o NH

[0764] To the mixture of 4-(2-(4-methyl-3-nitrophenoxy)ethyl)morpholine (532 mg,
2 mmol) in MeOH (50 mL) was added 10% Pd/C (250 mg). The mixture was stirred under an

atmosphere of H, (balloon) overnight. The contents of the reaction mixture were then filtered

2

and concentrated in vacuo to give the title product, which was used without further

purification.
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aqueous sodi um thiosul fate and aqueous sodi um bi carbonate. The organic
portion was separated, washed with brine, and conc. in vacuo to give the
title conpmdsasoee | i ght yellow sh solid. M5 in/z: 293p@r/ 8ok disedrxanpl e
140- 2- (( 1S, 2S, 4R) - bi cycl o[ 2. 2. 1] hept an- 2-yl am no) - 5- ( 2- hydr oxyet hyl ) t hi azol -
4(511)-one. HNYN 1 HHS OH METHOD KK [0790]

1-((1S,2S,4R) -Bi cycl o[ 2. 2. 1] heptan-2-yl )t hi ourea (887 ng, 5.25 mol), 3-

br ono- di hydr of uran-2(3H)-one (1.65 g, 5mol), EtOH (10 nL) and DI EA (5.0 ni)
were placed in a mcrowave reaction vessel. The m xture was placed in a

ni cr owavexample nd$:1-6&-Chigrephenylicycloprepangmige.150C for 30 nin. The resulting
m xture was poured into water and extracted with Et OAc and dried over
MySO4. After being filtered and concentrated\i/n vacuo, the title conpound
was obtained a brown solid. M5 (ES+): 25 NH, 121 WO 20051116002

PCT/ US2005/ 018081 Exanpl e

141-2-((1S, 2S, 41i ) - Bi cycl o[ 2. 2. 1] Hé@65jn- 2=yI| a@i no) - 5- (2- (t et rahydr o- 2H
pyran- 2-yl oxy) et hyl )t hiazol -4(5H-one ,.HHO HHS QO [0791] The m xture
of 2-((1S,2S, 4R)-bicycl of 2. 2. 1] heptldfth- MIRERD Us_ (2.

hydr oxyet hyl )ihhd-82 Of::4 ?]% ?p rﬁn m‘bg - Qﬁfs onic acid
(500 ng) in [gfiélﬁdi h)}Sd(r:o- p?‘r’%ﬁ’r 1%6(1 %?%lgm;tﬂ%orre cr?%%docgjﬁ a lJ‘llrngom

t enper atSzymonibke) r@guChem2063x 68y 33was diluted with CHZCI 2 (100 nmli), then
washed with sat'd NaH2PO4, and dried over MgSO4. After being filtered and

concent rﬂaﬁ@bnkn.1mafmnubha-@ré?%wmmmpn@?ﬂw&ma[Qst.ﬂxctfahaﬁyncarbamat.e.

chromat ography (3:2; Hexane: to gi've e title conmpound”as an oil.
I

(ES-"): 339 (MHH)+, Exanple H
142-2-((1S, 2S,4,i7?)-Bicycl o[ 2.2.1] hept N/iga )-5-(2-nmethylallyl)-5-(2-
- 4(1510sne.

(tetrahydro-2H pyran- 2-yl oxy) et hyl )t hi

METHOD V

[0768] To a flame-dried 100 mL round-bottomed flask equipped with magnetic
stirring and argon inlet/outlet was added 4-(4-(methylsulfonyl)phenyl)bicyclo[2.2.2]octane-1-

“carboxylic acid (200 mg, 649 pmol, prepared by the method described in US Patent
Application: 2004/0133011 and 5 mL of toluene. Triethylamine (0.10 mL, 713 pmol) was
added followed by diphenylphosphory! azide (0.2 mL, 713 pmol), and the reaction mixture
warmed in a 50 °C oil bath for 30 min, then to 70 °C for 5 h. tert-Butanol (5 mL, 53 mmol)

" was then added, and the reaction mixture continued to stir in the 70 °C bath. After 20 h,
copper (I) chloride (10 mg, 101 pmol) was added, and the reaction continued to stir for ca 1.5
d at 70 °C. The reaction was removed from the oil bath and then poured thru a 1 cm pad of
Celite. The Celite pad was washed with CH;Cl,, and the filtrate was concentrated in vacuo.
CH,C1; (50 mL) was added to the filtrate, and the organic layer was washed with 1M NaOH
(2x), sat'd NH,C], sat'd NaHCOs3, and brine. The organic layer was then dried over MgSOs,
filtered and concentrated in vacuo to give tert-butyl 4-(4-
(methylsulfonyl)phenyl)bicyclo[2.2.2]octan-1-ylcarbamate (mass = 170 mg). The crude-

reaction product was taken onto the next step without further purification.
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,HHHN'YNO HHSO O[0792] To the m xture of

2-((1S, 2S,4R) - bi cycl o] 2. 2. 1] hept an- 2-yl am no) - 5- ( 2-

(t et r ahy dwer29b%/fagéan- 2- yl oxy) et hyl )t hi azol - 4(5H) - one ( 13&G /e 0050186310l ) in
THE (8.0 nl) cooled in a -78C bath was added LDA (2.0 M 17.15 nL). The
resulting mxture was stirred for 10 mn at -78 C, and then

3-brono-2-net hyl prop-1-ene (1.6 mM, 17.15 mvol) was added. After the
reaction mxture was allowed to warmto roomtenperature and stirred ca. 18
h. Saturated P ) ded, d the, aqueo phase was extracted with

Et OAc. mlﬁ?@ﬁ'ﬂ%ﬁﬁ@?ﬁ&ﬂ&wmﬁﬂyﬁﬁcﬁagﬁrﬂgh fa“HFF'ed over MySO4,
filtered, and concentrated in 122 WO 2005/116002 PCT/ US2005/ 018081 vacuo.
The crude residue was purified by flash ef Htzogr aphy (4:1; Hexane: Et QAc)
to give the title conpound as yeIIow oi S (ES): 393 (MtH) + Exanpl e
143-2-((1S, 2S,4)7)-Bicycl o[ 2. 2. 1] hgp am no) - 5- ( 2- hydr oxyet hyl ) - 5- ( 2-
met hyl al Iyl )t hi azol -4(511)-one H O HH S HO [0793] The m xture of
2-((1S, 2S, 4R) - bi cycl o] 2. 2. 1]hepg_ <yl am no) - 5- ( 2-

met hyl al | yl') -5-(2-(tetrahydro-2H pyran-2-yl oxy) et hyl)thiazol -4(5H)-one (420

T crea tor AR rn i HErGERb ARG LR, éaaps@%mmw&%o i e
concent kel MutAckes- (et NAERTR KRR 2 a0t andd(i04ag then

extracted wth he organi ¢ 1 ayer "was washe HACI ,
dried ovdB o2, mholfOé-héJdiz end dropeefiwatert entl frifluoruagetic mé(:bmﬂldm mesdljiue was

purifie fl.ash .ch t h 1l: He Et OA the titl
Bonpound S easR Bk RV AT Gt S erDeE R S 3 B b ohiEh SEICH 1 H s O

mixture was concentrated in vacuo. NaOH (ca. 50 mL of a 1M agq. solution) was added to the

mixture, and the aqueous layer was extracted with CH,Cl; (3 x 15 mL). The organic layers
were combined, dried over K,COs, filtered, and concentrated in vacuo to give 4-(4-
(methylsulfonyl)phenyl)bicyclo[2.2.2]octan-1-amine (mass = 120 mg, Mass Spec. m/z + ion
=280.2) The crude reaction product was taken onto the next step without further

purification.

Example 121-1-Benzoyl-3-(4-(4-(methylsulfonyl)phenyl)bicyclo[2.2.2Joctan-1-
yDthiourea. '

[0770] To a 100 mL round-bottomed flask equipped with magnetic stirring was
added 4-(4-(methylsulfonyl)phenyl)bicyclo[2.2.2]octan-1-amine (120 mg, 429 umol) in 2 mL
~ of CH;Cl;, and benzoyl isothiocyanate (63.6 ul, 472 pmol). The reaction was stirred at
ambient temperature for ca. 26 h, and then it was concentrated in vacuo to give 1-benzoyl-3-
(4-(4-(methylsulfonyl)phenyl)bicyclo[2.2.2]octan-1-yl)thiourea (mass = 185 mg, Mass spec.
m/z + ion = 443.2). The crude reaction product was taken onto the next step without further

purification.
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[0794] To a solution of 2-((1S,2S,4R)-bicycl o[ 2. 2. 1] hept an-2-yl am no) - 5- ( 2-
hydr oxyet hyl )-5-(2-nmet hyl al | yl )t hi azol -4(5H)-one (120 ng) in CH2Cl2 (3 nlL)
was addedwocnmnwaisonat ed H2SO4 (200 ul). The resul ting mpdru©ovddEsssyi rred
for 16 h, then concentrated in vacuo. The residue was treated wth sat'd
NaH2PO4 and extracted with CH2C12. The organic |ayer was washed with sat'd
NH4Cl, dried over MgSH, filtered and concentrated in vacuo. The crude
residue was purified by flash chromatography (4:1; Hexane: Et OQAc) to give 123
WO 200 A | ) - j M5 (ES): 309
( M+H) +%%ﬁ%?§gﬁg§t§ﬁg€ E{h\%eis?qe)‘%s %%%ﬁtyie)gwygls(ﬁ)\gﬁgdtég%d g%‘lﬁayfgearret hods
described within this text. Exanple
145- 2- (Bi cycl o[ 2. 2. I | hept an- 2-yl am no)
but yl di net hyl si | yl oxy) et hyl )t hi azol -4
The title conmpound was prepared
preparation of tert-butyl ~
4-((2-((23)-bicycl o[ 2. 2. 1] heptAR- 2<yl am no) - 5- net hyl - 4- oxo- 4, 5-

di hydr ot hi azol - 5-yl ) met hyl ) pi per?di ne- 1- car boxyl ate by using

(80 g T A AR et
m., 19. : 2 1 b i Al drich,
553 o, MO SO e TR o R EERE L0 U6 Soi 1

(1 ggozw?yé)thivsTe(afezmszm;lgoﬁls ;tmm)) smépendabio r}ggx)% nm?m ![n&tltlanol (3mL). A
-2~ | CYC e an- 2- am -9, oz RIS - rt.
but yl di wm% cgfippga%@)‘?éfph?ypseﬁﬁ&% E@P(WD b‘hé-.g mlﬁ of Wajgyiyagaddgdopndrthe 5o ~

(0796] - L 2 3 }?e? (ngé' 'ﬂ.[ escri bed
n't he hrioppixfirg VERRHRN MYRLRRGRTTYAR bt bt HtRBAGA fal

] hept anaddey.| Themafjer 221564, hiyd lodvepboilifig sSlvents of the reaction mixture were removed in

di hydr ot hi azgl - 5-yl ) met hyl ) pi peri di ne- 1- car boxyl at e %y usi ng

2- (bi cyvacep-2 Waterjwasisdded, and the aqueous layer was extracted with EtOAc (1 X 10 mL),

yl am ng t i Pyl ' ? 2 20 Ny,
79T mgTSOR Y AR i EEMELIN 20, BhE WS by B FfP e ok Bfin S50

hept aneNdEE-asd iwaberzsoied with THM{3, x 80 b)), wlicdryaniafgers were combined along

(2- br onoet hoxy) (tert-but é1 ) di met hlglqui | ane (Aldrich, 2.46 g, 10.25 mmol). The
title cwithd0ml wate THE anfdacd sver klGQu{ilteredragd coneaniratedzn Vagpe: T8 (ESI, pos.
on) mr%:éidﬁlel #as absorbed onto silica gel and purified on a 40 g silica gel column using 1:2

hexanes-EtOAc + 2% MeOH as the eluant followed by 1:2 hexanes-EtOAc + 4.5% MeOH.

Purified 1-(4-(4-(methylsulfonyl)phenyl)bicyclo[2.2.2]octan-1-yl)thiourea was isolated from

Mot -
-ong. H NY S O METHOD LL [0795]
to”the procedure described in the

the chromatography (43 mg, white solid, Mass spec. m/z + ion = 339.2).

Example 123-Bicyclo[2.2.1]heptane-2-carboxamide.

0]
Lb/QNHz

METHOD W

[0772]) A round-bottomed flask was charged with 450 g exo-2-norbornyl carboxylic
~ acid (3200 mmol) in 100 mL of CH2Cl,. To the solution was added 0.23 mL of DMF (3.21
mmol) followed by the drop-wise addition of 325 mL of oxaly! chloride (3700 mmol). The
reaction was stirred for 1 h at ambient temperature then warmed to 45 °C for an additional 30

min. The reaction was allowed to cool to ambient temperature and 2.5 L of 28 % NH,OH
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(M TBDVB+2H) . 124 WO 2005/ 116002 PCT/ US2005/ 018081 Exanpl e

147-2- (Bi cycl o[ 2. 2. 1] hept an- 2-yl am no) - 5, 5- bi s(2- hydr oxyet hyl )t hi azol - 4(5H) -
one. AR WO?29Wf116002i xt ur e of PCT/US2005/018081

2- (bicyclo[2.2.1] heptan-2-yl am no) -5, 5-bis(2-(tert-

but yl di met hyl si | yl oxy) et hyl)thiazol -4(5H)-one (771 ng, 1.46 mmol) in 15 nL
of a 1% HC solution in ethanol was stirred at roomtenperature for 3 h.
The reaction m xture was then concentrated in vacuo. Flash col um

chromat gk ?BW ﬁﬁclic'd' ]‘fﬁﬁeggz{ctl Qﬁgﬁ%gg&bﬁ%mﬂéﬁaaﬂré hgbtdeg ﬁcorrpound

as a colorless’t pos
Exanpl epﬂoftﬁeﬂ\mamoiagdlb&dﬂtratmci d 2-[2-(bicyclo[2.2.1] hept-2-ylam no) 5-(2-
met hanesul f onyl oxy- et hyl ) - 4- oxo- 4, 5-di hydro-t hi azol -5-yl]-ethyl ester. OO0

/"0 0"s Exampd 12I0143emzes ltg-gu@jcla[zm]ﬁyﬁdamzZyl%.ekh figified; Y| ani no) - 5, 5- bi s( 2-
hydr oxyet hyl') t hi azol - -one (280 and dii sopropyl et hyl am ne
(Aldrich, 412 ng, 3. 19 mml) |n CI—|2C12 (5 rrL) was added net hanesul f onyl

chloride (344 ng, 3.00 mol, 3 eq) tr@p reaction m xture was stirred
at roomtenperature for 18 h. ea xture was then concentrated in
vacuo to provide the title corrpoun |H:h sPhused wi t hout further

purification. Ms (ESI, pos. ion) mz: 455 (M+H). 125 WO 2005/ 116002
PCT/ US2005/ 018081 Exarrpl e

149- 2- ( Bi cycl®]73] 2 A fitye}0-raLybund-patton8dflask egeinpsd with amagnstig@stitibar snder

200 Mo e i 8P g o
(2- met hangsihRBYh %me&ﬂ’%»aﬁugmﬂ ﬁle%llsmﬂé Q/aE BbSEPle @ealaha ef iyl (sgster

(hal f of the crude product from above) and cycl opentylamne (799 ng, 9.38
mrol ) i meHpef Bthium Elunmpuméﬂdnéd: (1.0 MiinaFHF oweretaddgabviatsyriegd. cFhedeattiok| ash

coL U S ST PR o RS o St S B e ST s

(MtH) . additional 15 h. The reaction solution was then cooled to 0 °C, and 2.2 mL of H,O were
added drop-wise followed by the addition of 2.2 mL of 15% aq. NaOH. Water (6.6 mL) was
then added and the reaction was allowed to stir for 0.5 h at ambient temperature. The solids
were removed by filtration through a Celite pad. Trifluoroacetic acid (2.6 mL) was then
added to the filtrate, and the mixture stirred for 1 h at ambient temperature. The solvent was
removed in vacuo providing amine salt as a white solid.

[0774] A dry 150 mL round-bottomed flask equipped with a magnetic stir bar under

an atmosphere of N; was charged with 5.46 g (22.8 mmol) of amine salt in 50 mL of CH,Cl,.
To the solution was added 6.5 mL (46.6 mmol) of triethylamine followed by the drop-wise
addition of 3.05 mL (22.7 mmol) of benzoyl isothiocyanate. After stirring the reaction
mixture for 1.3 h at ambient temperature, the organic layer was washed with H;O (2 x 25
mL), IM KOH (2 x 25 mL), IM HCI (2 x 25 mL), and brine. The organic phase was dried
over MgSQq, filtered, and concentrated in vacuo to provide the desired N-acylthiourea. MS
(ESL, pos. ion) m/z: 289.2 (M+H).

Example 125-1-(Bicyclo[2.2.1]heptan-2-ylmethyl)thiourea.

A7,

H
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Exanpl e 150-tert-Butyl

4-((2-((25)-bicyclo[2.2.1] hept an- 2-yl am no) - 5- net hyl - 4- oxo- 4, 5-

di hydr ot hivea eéosa160b) et hyl ) pi peri di ne- 1-carboxyl ate H gppNukdseigde METHOD
AA [0800] To a solution

oft-((2S)-bicyclo[2.2.1] heptan-2-yl am no) - 5-net hyl t hi azol - 4(5H)-one in
anhydrous THE (30 nL) at -78 C under N2 was added lithium diisopropylam de
(Aldrich, 2.0 M n heptane/ THF/ et hyl benzene, 9.2 nL, 18.4 mol ). After
stirring the [0FEE}t i HA5SOImIL rouaddbottem8d laskoequipped vatisomagneativ stif bar was

O G RO S T AP B i Pl Han ety R 5 e
resultl 0830 SACh! AIROM. XKBELWHARIGRE (155 8.4 miffoifadPihe dedbiion WS sGR01 NG bath
ed, and the at anpb

was renov reaction m xture~was stirre Ient tenperature
for ca. atbidnt t<dytenatatecidr MiH4 GV atendl 5S0mel) wakdbheh adided to e rédtfionasixneenndthd n
vacuo. The. residue was.extracted with EtOAc (3 x 180 nml), and the conbi ned

or gani c SPAY Bias refaved Dydilision obreiflasaad Aey ek ovesy Dasrdgith dRBHerf Q- h
saturat e'ﬂefﬁect%odgdxﬁ%&vtﬁérhéy\&gs diﬁﬁgﬁg&d%éﬁg%hHWﬁgoﬂ tef

0.
Fl ash col'urm chr omat ogr ap Irca g I'n hexane) aftor ded

the tit Ifgtraeummuvidingshe desiefifthiohicae MOHEST, fiok. #2) gyz: 185.1 @BHH).neg. ion) nt z:
420 (M H). Exanple :

151 2. ( (R3O HiplIRrdiLierafind: METHOBXVE HODCR! MATHON: 2,
yl met hyl )yt hi azol -4(5H)-on e H NH METHOD MMT10801] A m xture oftert-butyl
4- (( 2- ( (METHODyAAME THOBR, ME THOR:E G,JYES-HOD-DD, METHOD-EE,
nmet hyl - 4- -4 5-di i - D= iperidipne-1-carboxylate (1.42
o 5 s MRS HODTE M OB ETHONT, NMERUGBLI LM TGP vas st rred
at r oomyeARRHHL A ED-MM, METHODERR! METHOD- O, METIFODCEP). " ated in
vacuo. meousBN%%% %iz(ﬂg M 20 nl) WasN t hen added,” and H\/\gt e?P)twas r enoved
in vacuo. The residue was then triturated with 10% MOH CH2C12 (6 x 100
m.), andxamsple d26G6AEYclahieptylaminn)-Ssthiar7+azaspice(d.4¢onteeen-Bamed in  vacuo. The
crude product was dissolved in CH2C12, filtered, and concentrated in vacuo
to afford the title conpound as a |i ht/r%Oge solid (1.08g). Ms (ESI, pos.
S

ion) mz: 322 (MH). S\(

METHOD X

[0776] A mixture of 1-cycloheptylthiourea (0.255 g, 1.48 mmol) and ethyl 1-
bromocyclobutanecarboxylate (0.25 mL, 1.48 mmol, Aldrich) in N, N-diisopropylethylamine
(0.5 mL)and ethanol (1.0 mL) was heated in a sealed tube in a microwave oven (Emrys
Optimizer from Personal Chemistry) at 155 °C for 2 h, then at 170 °C for 1.5 h. After
removing the low-boiling solvents in vacuo, the residue was partitioned between EtOAc and
water. The organic portion was separated, washed with brine, and conc. in vacuo. The
residue was purified by flash column chromatography (0 to 35% of EtOAc in hexanes) to
give the title compound as a tan solid. MS m/z: 253.2 (M+H)"

Example 127-Ethyl 4-0x0-2-(2-(trifluoromethyl)phenylamino)-4,5-dihydrothiazole-5-

0
(22
HS Ow
0]

CF,

carboxylate.

114



Exanpl e 152-tert-Butyl

2-(3-(4-((2-((25)-bicyclo[2.2.1] heptan-2-yl am no) - 5- net hyl - 4-

0x0- 4, 5- dvdesatiévonzol - 5-yl ) met hyl ) pi peri di ne- 1- car bony PCBRSREPI88Hy| car bam
ate h~(LHVNONOONNTIO O [0802] A mxture of

2-((2S)-bicycl o[ 2.2.1] hept an- 2-yl am no) - 5- net hyl -

(pi peridin-4-ylmethyl)thiazol -4(5H)-one (534 ng, 1.66 mol),

4-[ 2- (Boc-am no) et hyl oxy] - 127 WO 2005/ 116002 PCT/ US2005/ 018081 benzoic

acid (NeoMPS, 701 ng, 2.49 mmol), g@gﬂ_‘(ﬁ) gfich, 637 ng, 3.32 mol, 2.0 eq),
HOBt (Al drich, 45 ng, 0.332 mol, and trlethyl am ne (A drlch 336

for 353213“*‘;'[%175' QB%& tua?r}i %%&jét%wﬁn@ﬂﬂﬁgrmﬁ@atw éﬂl%@&ﬁ@t %fﬁf " and
the cr udﬁzd@g QRUCKr RS }emt%@sts%wrtéa 16530119, 1%191%%@%%%@9 f’t g

organi c exttacts weré washed with brine, dried over and
concent rdidthyl. bréthamblonate (210 mby Iﬂmmml)mtf;er(lsﬂ th amOgletbmpefaﬁ% Nhﬁ-éacttcm cH2al 2)

ﬁ; fzor dggglg(?q%ﬁ_%g h&é&gﬁ&%&&s washe Ivslltt:}h ssa(tjtllrlated(I\?a?-lcgg and bnne dned over ' on)
Jrant . oySOR I Ehd Corbefird EPURKD THe drbdeiio ak‘ﬁ%‘%' Ph65 hARA R £ o

2-((2S) -chrmﬂbg’aﬂxﬁMS.l‘Bé&Bt(Mt-la.-yl am no) - 5- net hyl -
(pi peridin-4-ylnmethyl)thiazol -4(517)-one (130 ng, 0 41 mmol ), acetic

anhydri | L3 157 ng,
2 e LR B o e R S B> 16,
Bri ne waiSHpene.added, and the m Xt ure was extracted with CH2C 2 (4 x 60
mL). The conbi ned organic extracts were washed with brine, dried over
Na2SO4, filtered, and concentrated i\n vacuo. Flash col umm chronat ography
(silica gel, 0-3.5 % MeCOH in CH2Q afforded the title conpound as a
colorless thin film (116 ng). M ( pos. ion) nlz: 364 (MtH) . Exanpl e
154-2-((2S)-Bicycl o[ 2. 2. 1] hept an- 2- y] am no) - 5- net hyl - 5- (( 1-

(et hyl sul fonyl ) pi peri di n-4-yl) net byt'| twlaa, zo&) 4(570-one. NYN O

METHOD Y

[0778] To a stirred solution of (+)-endo-1-(bicyclo[2.2.1]heptan-2-yl)thiourea (314
mg, 1.84 mmol) and (5)-2-bromo-3-methylbutanoic acid (334 mg, 1.84 mmol) in anhydrous
ethanol (10 mL) under nitrogen, was added sodium acetate (182 mg, 2.21 mmol, 1.2 equ.) at
room temperature. After refluxing the reaction mixture for 3 h, the solvent was evaporated in
vacuo, and the residue was taken up in ethyl acetate (20 mL). The organic layer was washed
with water (20 mL) followed by brine (20 mL), then dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by flash chromatography (SiO; 4:1
hexane/acetone) to afford the title compound (90 mg). MS (ESI, pos. ion) m/z: 253.1 (M+H).

Example 129-(5)-2-((reF1.R,2R45)-bicyclo[2.2.1]heptan-2-ylamino)-5-isopropylthiazol-
4(S5H)-one.

METHOD Z
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H S NSO 128 WD 20051116002 PCT/ US2005/018081 [0804] To a solution of
2-((2S)-bicyclo[2.2.1] hept an- 2-yl am no) - 5- net hyl -

(pi peri di WQR2005/p6082/| ) t hi azol - 4(5H)-one (64 ny, 0.20 mMUoPPT/US2003ACIAA (1.5
m.) was added nethanesulfonyl chloride (Al drich, 34 ng, 0.30 nmol) and
triethylamne (60 ng, 0.60 mmol), and the reaction m xture was stirred at
roomtenperature for ca. 18 h. Water (30 nL) was then added, and the crude

product was extract d w (3 x 60 M The nmbi ned or n| c
extracts werd0{@dn lﬁtl‘li’r% %dl?rp@@ -eth ml ISP&'I‘Q%’%C

concentr. il 0 % MeOH
M Geaze e ﬁf@lﬁ R P adsRE ol A8 280 AodcTborh e G 3%& (ESI,
pos. i ofimol)z Thé fixtaMtils allowedrntplstir for 30 min at 0 °C. Triethylamine (0.47 mL, 3.38

155-2-((1S, 2S, 4R) Bicycl o[ 2. 2. 1] hgpt an- 2-yl am noé]5 (2- br onoet byI h| azol -
4( 5H) - omemel, (02/equivy wes theniaddedsand gremiosturspl lpwerbts) Warsn i reemempera
2

a2y SRR e 1*%*“‘98%%céna%hg%@Bﬂwﬁ%%_ﬁtanaé@?ﬁyﬁféwﬂ ?ﬁr?’er 5
m n 1, ZZ@hﬁDoﬁTItB?éd)anéc()rﬂceﬂﬁ‘aﬁﬁfﬂmﬁzﬁ:uB Ftash rhronstaaed, (geadiert b reaction

mxture was stirred for 3 h at -78C. The resulting reaction m xture was
pour ed ihs¥anesacetonagipdicnls- auipmated: hexapasircaionn 4 dr-apgnuaisrmishgd fhetilayer  was

d d T. d

oL e BB Sk S P8 PRV dsthBed B MBI BRI SRy v
conpoun@easndénithtidre solid. M8 (ES+): 317 (MrH) + Exanple

156-2- (( 1S, 2S, 41 Z) - Bi cycl o] 2. 2. 1] hept 2-yl am no) - 6, 6-di net byl - 7- oxa- 1-t hi a- 3

- az aSpIE{,{gﬂ-,ﬁ,zlé’rgﬁ@-?-lgo gﬂ’l—?ﬂﬁetﬁ l(lé‘l% ?yﬁneth lammt))thljflﬁﬁlA 5 H)-one.

4X) - bi cycl o am n h|a 6> azaSpiro -en-7-one. 'H
H HHS ~ O HHS 129 V\D 2005/ 116002 PCTHUS2005/ 018081
|
OAN’A
METHOD Z

[0780] Pyridin-2-ylmethanamine (0.22 mL, 2.1 mmol) was added to 2-bromo-2,3-
dimethylbutanoyl isothiocyanate (240 mg, 1.1 mmol) at room temperature. The reaction was
exothermic, and was stirred at room temperature for 15 min. CH;Cl; (2 ml) was added, and
the resulting precipitate was removed by filtration. The CH,Cl; solution was concentrated, |
and the mixture was purified by silica gel column (gradient 1% (10% NH; in MeOH) to 30%
(10% NH3; in MeOH) in CH,C},) to give the title compound as an off-white solid (123 mg).
Mass Spec. =m/z +ion 264.1 (M+H)

Example 131-5-Cyclopentyl-5-fluoro-2-(2-fluorophenylamino)thiazol-4(5H)-one.

e P
L/
N/l\S
H
METHOD BB

[0781] A dry 100 mL round-bottomed flask was charged with 5-cyclopentyl-2-(2-
fluorophenylamino)thiazol-4(5H)-one (0.200 g, 0.717 mmol) and 6.0 mL of THF. This
solution was cooled to =78 °C, and LDA (2.0 M in THF/heptane/ethyl benzene, 1.43 mL,
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[0806] To a solution of 2-((1S, 2S, 4R)-bicycl o[ 2. 2. 1] hept an-2-yl am no)-5-(2
br onoet hyl ) t hi azol -4(5H)-one (134 ng, 0.5 mvol) in THE (1 nL) at -78 C was
added LDAWQ2091140021. 25 ml ). After 5 mn, acetone (500 urQT/Us®0%eidesd, and
the reaction mxture was stirred for 3 h at -78C. The resulting reaction

m xture was poured into a sat'd NaH2PO4 and extracted wth Et CAc. The
organic |l ayer was dried over MgSO4, filtered and concentrated in vacuo. The
crude residue was purified through flash chromatography (4:1; Hexane: Et OAc)

to give

20 ?II ‘é % é 4RI§101L))| Ca>s/ élflde[ 3 ’léhelre?]ultmg %rown as%lurt]lcc)) was éﬂlgwed tchstrr a.}thc?)t( femperature
az a? IplSr gisr44}é]thmﬁl?1ﬂ8€m(mélﬁﬁg, Qi'EZSalii 7¢ nandl) d'as add=d( EI?‘n)e soRfion (Wd Matthed and
b| cycl ofozrogmltrwgsﬁangc ond atloyysd te-stin fog ap addisiopalr - 2 Thy spipiarswascopcenteateds a

whi t
107 5. (9 e Mrerie® e fitfupbid hon FRABAEY in 10 mf. of GHCN, SHSHIP. 5.1 ) acer

ic aci ct) 208-g,N¥4S imoY WiPXidded/bilidom ethppfa8fid]and tisd fesilcieg m)lxlhu:ﬁ &a9étirred
()-exo-1 blC%ﬁ|022 1] hept )thiouyrea (1, 00(?{5) 5.87 mml) and naleic
anhydri & mactpnewa%ﬂwny qdrw%h satyrated agugaus Nadl(cDy, 2nd theyrespiting heat ed t o

zcot r o e tHorehRy ipHie WABCIBECAL Eonb et B ARed IR BRELS, 1
wat er, fhd é@icettratedvmsiaedo W gile wa b which waslfurifled byrudlinie bhroguespeaphy x 10 nl).

Air dry|n the solid affoorded the title conpound (1.57 g) as a
cr eam cOlB ety WY hpranas/39%i athy! agclate)io goothe titlscomprard M@@@i@i@ds Masgxanpl e

158- 5- ( ) 2- oxoet hyl)-()-exo-2-(bicycl o[ 2. 2. 1] hept an- 2-
yl am no%P%f@?’pﬁﬁ?% -one z--~NYN S OO0 [08081 To a stirred solution of

actd (s Eabute iSOtz Wl AobapieS i or s il

N, N-diig f\glgg) Odhel et hyl amine (0.404 nL, 2.32 nmol) and O (7-azabenzotriazol -
yl)-N, N, N -t etramet hyl ur oni um hexaf | uor ophosphate (807 ng, 2.12 nmol) at

room tenperature. After 20 mn, exangt hyl enei m ne (0.218 nL, 1.93 nmol)
was added. After N‘7/N
S

FsC Me
METHOD CC
[0782] A dry 100 mL round-bottomed flask equipped with a magnetic stir bar under
an atmosphere of N, was charged with 528 mg (2.35 mmol) of 2-(bicyclo[2.2.1]heptan-2-
ylamino)-5-methylthiazol-4(5H)-one in 5 mL of anhydrous THF. The reaction was cooled to
-20°C and 5.0 mL (5.0 mmol) of NaHMDS (1.0M in THF) were added drop-wise via
syringe. The resulting reaction mixture was stirred at —20 °C for 30 min then 0.86 mL (6.78
mmol) of TMSCI was added drop-wise via syringe. The reaction mixture was held at ~20 °C
for 15 min, and then the mixture was allowed to warm to ambient temperature. After stirring
the reaction mixture for an additional 1 h, the mixture was concentrated in vacuo. The
reaction flask was again equipped with a magnetic stir bar and placed under an N,
atmosphere. Anhydrous CH3CN was added, and 978 mg (2.58 mmol) of -
(trifluoromethyl)dibenzothiophenium-3-sulfonate C;HsOH was added to the reaction mixture
in one portion, and the resulting suspension was stirred at ambient temperature for 19 h. The
solids were then removed by filtration through a Celite pad, and the reaction flask and pad
were rinsed with CH,Cl,. The organic layer was washed with 20 mL of 1:1 H,O/sat’d

NH,C], and the aqueous layer was extracted with an additional portion of CH,Cl,. The
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an additional 3 h, the reaction was diluted with ethyl acetate (40 nli),
washed with water (25 nL), and then brine (30 nL). The organic |ayer was
then dri edVOQIS/18@d2 um sul fate, filtered, and concentrapegisiooédssss: The
residue was purified by flash chromatography (Si02,

di chl or onet hane/ met hanol, 98:2 to 97:3) to afford the title conpound (472
ng) as a cream col ored anor phous solid. M5 (ESI, pos. ion) mlz: 350.2
(MtH) . Exanp

159- 2- (zomwcqrw yerstygse wwwrm dm%mﬂg&%@temdsa@n hydr ot hi azol -

5-yl)et t 0 0,

2- {bl) cyrc}i\6 oféﬁlﬁg&fﬁﬁ %éké&:\é%éﬂ%? rox ﬁ,%%él 1\@&6}1}%& Cq’) provided
net hyl t thédedired ¢ ommeMs)(me@s l&l)aoz rnmll)(,M+Hpm cotinoyl chloride
hydrochl oride (0.0 0.30 mmol), and N, N-diisopropylethylamne (0.13 ni,

0.75 rmtﬁ;,)ahs@m @tﬁ{rl ;th,,‘bu %Pgﬁggﬂyg”%ow@ed tube in a mcrowave

oven (Smt esl zer rom Per 120 C for 10 mn. The
reacti or(tnﬂluammthﬁwhmuylnminm)»d;ﬁedihydmtﬂialzhb—ﬂ-mbduplatas partitioned 131 WD
2005/ 116002 PCT/ US2005/ 018081 between Et QAc and water. The organic portion
was separated, washed with brine, conc. in yacpo, and purified by RP-HPLC
to give the title conpound as |te sobpi d. Nbl%iz: 374.1 (M+H) Exanpl e

r

160-2- ((25) - Bi cycl o[ 2. 2. 1] hep] np) - 59met hyl - 5- ((1- (3- ( 2-
nmor phol i noet hoxy) benzoyl ) pi pe gl bhyl )thiazol -4(5H)-one. NN O H S
NOO-\ NOo 0 aH NNO H3~C,:\H

METHOD DD
[0783] The above compounds were prepared according to the procedure reported in
the literature: see S. Muthusamy Synth. Commun. 2002, 32, 3247. To a stirred solution of
ethyl 4-ox0-2-(2-(trifluoromethyl)phenylamino)-4,5-dihydrothiazole-5-carboxylate (1.1 g, 3.3
mol), tert-butyl acrylate (Aldrich, 2.5 mL, 16.5 mmol) in EtOH (10 mL) was added DBU
(Aldrich, 0.25 mL, 1.6 mmol). The mixture was stirred at r.t. overnight and concentrated in
vacuo. The crude product was purified by silica gel chromatography. MS: 461 (M+1).

Example 134-tert-Butyl 3-(4-oxo-2-(2-(trifluoromethyl)phenylamino)-4,5-
dihydrothiazol-5-yl)propanoate.

N
Pty

0

[0784] To a mixture of ethyl 5-(3-tert-butoxy-3-oxopropyl)-4-0xo-2-(2-
(trifluoromethyl)phenylamino)-4,5-dihydrothiazole-5-carboxylate (88.7 mg, 0.19 mmol),
THF (1 mL), MeOH (0.3 mL), and water (0.3 mL) was added LiOH-H;0 (Aldrich, 20 mg,
0.47 mmol) at room temperature. After 3 h, IN HCI (0.7 mL) was added to the reaction
mixture at 0 °C. The mixture was extracted with EtOAc, and the organic phase was dried
over Na;SO,, filtered, and concentrated in vacuo. The crude material was purified by silica
gel chromatography. MS: 389 (M+1).
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N/ O\O--\-NH2 NNO/ // JJINON N/ V" HSO" OO\,Ny\RNO 00 O-\-N
[0810] (a) 4.0-4.7 MHC/EtOAc, roomtenperature; (b) RCOOH, EDCI, HOBt or
(RCO) 20, wbBt20e16¢02) (Cl CH2CH2) 20, KI, K2C03 5- ((1-(3- ( 2CAMyS20654118081

oxy) benzoyl ) pi peridin-4-yl)nethyl)-2-((2 S)-bicyclo [2.2.11 h eptan-2-

yl am no) - 5-met hyl t hi azol -4(5B)-one. NYNO H,S NOG-\\,NH2 132 WO
2005/ 116002 PCT/ US2005/018081 [0811] The title conmpound was prepared
according to the procedure described in the preparation of

2- ((2S)E Ry l%l@B&a%l%&lKﬁ%%@?ﬂbﬂZ@ﬁ]‘B@bf—@ yiﬂ%{ambb-s%x@w BRalFi n-4-

yl met hyl ) t hi azol - using tert-b

2- ( 3- (4azgspirg[dSPleds2-epet-of@. 2. 1 ] hept an- 2-

yl am no) - 5- et hyl - 4- oxo- 4, 5- di hydr ot hi azol - 5-yl ) net hyl ) pi peri dine- | -

car bonyl ) phenoxy) et hyl car banat e (689 leg 1. 18 mmol ) as the starting

material. The title corrpound an off-white solid (531 np).
I\/IS (ESI, pos. ion) nmlz: 485 (Mt
-(2- (3 (4-((2-((25)-Bi cyclo[ ]hep an\ 2- yI am no) - 5- et hyl - 4- oxo- 4, 5-di

hydr ot hi azol - 5-yl)nethyl) pi peri di n
a-| -carbonyl ) phenoxy) et hyl ) f ur an- 3- carboxaifide. ¢ NYNO TIIIHS NOO\'N
/Th 1/h\0 [08121 O [08131 The title co ound was prepared according to
t he procedure described in the pré’@THﬂle f tert-butyl
2 (3-(4-((2-((2S)-bicyclo[2.2.1] heptan-2-yl am no) - 5- net hyl - 4- oxo-
5-di hydr ot 07785101 T& thel mixmird i 2H{(1%29,4R) e yiclslarhpnyptaphenmsinbihiaybicar bamat e

by us! nZ(IJ(SH) -one (840 mg, 4.0 mmol) in THF (5.0 mL) was added LDA (2.0 M, 20 mL) at -78°C.
The resultmg mixture was stirred for 10 min at -78°C, and then 1-bromo-2-(2-
bromoethoxy)ethane (3.71 g, 16 mmol) was added. The mixture was allowed to warm to
room temperature and then stirred overnight. A sat’d solution of NaH,PO, was added, and it
was extracted with EtOAc. The organic layer was washed with sat’d NH4Cl, dried over
MgSO;, filtered, and concentrated in vacuo. The crude residue was purified through flash
chromatography (4:1:0.05; CH>ClL/EtOAc/MeOH) to give the title compound as off-white
solid. MS (ES): 281 (M+H)*. '

Example 136-2-((15,25,4 R)-Bicyclo[2.2.1]heptan-2-ylamino)-5-(2-hydroxypropan-2-yl)-
5-methylthiazol-4(5H)-one.

HoH
A5
OH

METHOD FF

. [0786] To a solution of 2-((15,2S,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-
methylthiazol-4(5H)-one (1.10 g, 5.0 mmol) in THF (5 ml) at —78 °C was added LDA (2.0 M,
10 ml). After 5 min, acetone was added, and the reaction mixture was stirred for 1 h at -
78°C. The resulting reaction mixture was poured into a sat’d NaH,POQy, and extracted with
EtOAc. The organic layer was dried over MgSQO,, filtered and concentrated in vacuo. The

crude residue was purified by flash chromatography (4:1; Hexane:EtOAc) to give the title
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((1-(3-(2-am noet hoxy) benzoyl ) pi peridin-4-yl)nmethyl)-2-((2S)-bicyclo[2.2.1]h

ept an- 2- yl am no) - 5- net hyl t hi azol -4(5H)-one (93 ng, 0.19 mmol), 3-furoic

aci d (Al dwioclws/B8o0rg, 0.35 mmol), EDCl (Al drich, 74 ng,pd /oS 06%@871 HOBt

(Aldrich, 5.2 ng, 0.038 mmol) and triethylamne (Aldrich, 39 ng, 0.38 nmol,

2.0 eq). The title conpound was obtained as an off-white solid (89 ng). IVB

(ESI, pos. ion) mz. 579 (MH).

2-((25)-Bicyclo(2.2.1] hept an- 2- yI am no) - 5 rrethyl -5-((1-(3-(2- norph

ollnoe Imar N\ A 5 NO ~ Fi
e S e VBB B BB BB A SepeBteeh h xtur e

of 5 (gmngstanmammdws bmmbgdwnhmehlsdcm- 4-yl)met hyl)-2

((2S)-bicyclo[2.2.1]heptan-2-yl am no)-5-net hyl t hi azol -4(5H)-one (100 ny,

0. 207 ®ExRmple 132 25| 4Ry1BicyQlofRi2 tan-Klyl4mind)5¢(2-19ordpi@par22.94H1s-nmol ) ,

1- chl or o- g'béz c%lqgr‘sg)et hoxy)g?r?g%e%pdr cy rﬂi)SC(fz .27 rg;rr{%l’) i%ﬁmzclz (3

m) wasmetkdthiazokd(3B-pwse for 10 d. Saturat ed NaHCCB (50 m.) was added, and

the crude product was extracted with CH2Cl12 (4 x 60 nL). The conbi ned

organic |layers were washed with an dr| ed over Na2SOM4, filtered, and

concentrated in vacuo. Flash col raphy (silica gel, CH2C12 with
0-4% MeOH) afforded the title as oIorIessthlnfllm(lo ng). MS
(ESlI, pos. ion) mz: 555 (MHH). H[08|161 |l owi ng table of conpounds were
prepared using the nethodol ogies outlined I5;;1bove TABLE 1 Mol Mass Met hods

of Structure Nane W . Spec Prep. 2-((1 S,2S5,4R) HHbic clo 2.2.1 het 2
| am no TJlOH280328170XdV[ETH®E\GG X HO
azaspiro[ 4. 4(] non- 2- ene-4
[0787] To the solutlon of DAST (527 mg, 3.3 mmol) in CH,Cl, (2 ml) at-78 °C
was added a solution of 2-((18,25,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-(2-hydroxypropan-
2-yD)-5-methylthiazol-4(5H)-one in CH,Cl; (8 ml) over 10 min. After the addition, the cold
bath was removed and the temperature was allowed to warm up to 0 °C, and then quenched
with sat’d NaHCO;. The mixture was extracted with CH,Cl,, dried over Na;SQ.,, filtered,
and concentrated in vacuo. The crude residue was purified by flash chromatography (4:1;
Hexane:EtOAc) to give the title compound as white solid. MS (ES™): 285 (M+H)*. The

diastereomers were separated using standard HPLC methods described within this text,

Example 138-5-Isopropyl-5-methoxy-2-(tricyclof3.3.1 .1>")decan-1-ylamino)-thiazol-4-

0
/
N 0o
HN’Qjﬁ/

METHOD I

one.

[0788] A mixture of 5-(1-methylethyl)-2-(tricyclo[3.3.1.1%"]dec-1-ylamino)-1,3-
thiazol-4(5H)-one (146 mg, 0.5 mmol) and NBS (107 mg, 0.6 mmol) in CCly (60 mL)was
stirred at reflux for 30 min. The resulting mixture was cooled to 0 °C, and filtered to remove
the solid. The residue was then concentrated in vacuo and diluted with CH,Cl; (20 mL). To
this mixture was added MeOH (200 uL) and DIEA (200 uL). The mixture was stirred for 30
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0 dione H 2-((1R 2R 4S)- N N bicyclo[2.2.1]heptan-2- Y H O 266.4 267 HS
yl am no) - 5-i sopropyl -5- AA ~(\ nethylthiazol-4(5H) -one 2-((1S, 2S, 4R) N1%N
bi cycl o[ av@20dshegioan-2- ~~//~, 252.4 253. Y H S yl am nerthRshdspigey! t hi azol
4(5H) -one N N 2-((1S,2S,4R)- H3 Obicyclo[2.2.1]heptan-2 H 278.4 279 X

yl am no) - 5-cycl opentyl t hi azol - 4(5H)-one 134 WO 2005n16002 PCT/ US2005/ 018081
Mol Mass Methods of Structure Nane W. Spec Prep. H(H S NYN 2-( (1S, 2S, 4R
Ljfl M 0 bicyclo[2.2.1]]heptan-2 H 292.4 293 X

yl am najinghey shobecghtrdtedtnyacud abd-purdfie bydfashl cBrdrhdtSeragh@:1;H H S 0 292. 4
293 bi %I o[ 2. 2. 1] hept ap- 2- yl am nq) - 5- cycl Q&entgl -5- AA .

met hy| H§*asoFEOnaty ghigdhe title comppund @s pditsgolg) MS (BS ) 323 (MH)"

bi cyclo[2.2.1] heptan-2 HH S 306.5 307 AA vyl am no)-5-cycl ohexyl - 5-

met hy| Ehiampd¢ 139-31@-(brelamantylamino)-4-oxo-4,5-dihydrothiazol-5-yl)acetaldehyde

/H
J
S 0
O H

H
METHOD JJ
[0789] A suspension of 2-(1-adamantylamino)-5-(2-hydroxyethyl)thiazol-4(5H)-one
(0.25 g, 0.85 mmol) in CH;Cly(10 mL)was added to Dess-Martin periodinane (0.56 g, 1.28
mmol, Aldrich) in CH;Cl;(10 mL). After stirring at ambient temperature for 1 h, the solvent
was removed in vacuo. The residue was partitioned between ethyl acetate and saturated
aqueous sodium thiosulfate and aqueous sodium bicarbonate. The organic portion was
separated, washed with brine, and conc. in vacuo to give the title compound as a light
yellowish solid. MS m/z: 293.6 (M-+H)".

Example 140—2-((1S,25’,4R)—bicyclo[2.2.1]heptan-2-ylamino)-S—(2-hydroxyethyl)thiazol-

4(5 H)-one.
Hoy
\(/N o)

H H S

OH
METHOD KK

[0790] 1-((15,25,4R)-Bicyclo[2.2.1]heptan-2-yl)thiourea (887 mg, 5.25 mmo}), 3-
bromo-dihydrofuran-2(3H)-one (1.65 g, Smmol), EtOH (10 mL) and DIEA (5.0 mL) were
placed in a microwave reaction vessel. The mixture was placed in a microwave synthesizer
and was irradiated at 150°C for 30 min. The resulting mixture was poured into water and
extracted with EtOAc and dried over MgSQ4. After being filtered and concentrated in vacuo,

. the title compound was obtained a brown solid. MS (ES*): 255 (M+H)".
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H2-((1 S, 2S,4R) - N bicyclo[2. 2. 1] heptan-2- 266.4 267 X HHS

ylam no)-5-tert-butylthiazoh 4(5H -one H CN 2-(cycl ohexylamno)-5- P N
266. 4 26 Avoyoedsopentyl t hi azol - 4(5H)-one x 0 5-cycl opent PICTAISZ@S/0EB08L t 278. 3
279 fluorophenyl am no)thiazol- X H S 4(5H)-one O 0 2 (cyclooctylamno) 5 P
294.5 295 N S cycl opentylthiazol-4(5H)-one x H N 2-(adamantyl am no)-5- P
318.5 319 H cycl opentylthiazol-4(5H)-one x 135 WO 2005/116002

PCT/ US2005/ 018081 Mol Mass Methods of Structure Name W. Spec Prep. O

2- (cycl BhémylerﬁéﬂI‘ﬁf((éﬁWiWCIOEBblHlepm—laylamhlbbﬁe(ﬁt(yétrtﬁ)ah'onm( 5H) - one X

Z(EH;) 5- cly lf)?'F %th)?l)tiudzol-y(s%ﬂes ?é 297 di fl uorophenyl am no)thiazol- X H

[0791] The mixture of 2-((15,25,4R)-bicyclo[2.2.1]heptan-2~ylamino)-5-(2-
hydroxyethyl)thiazol-4(5H)-one (3.2 g, 12.6 mmol) and p-toulenesulfonic acid (500 mg) in
3,4-dihydro-2H-pyran (10 mL) was stirred for 2 h at room temperature. The resulting mixture
was diluted with CH,Cl, (100 mL), then washed with sat’d NaH;POy, and dried over MgSO..
After being filtered and concentrated in vacuo, the crude residue was purified by flash
chromatography (3:2; Hexane:EtOAc) to give the title compound as an oil. MS (ES*): 339
(M+H)".

Example 142-2-((15,25,4 R)-Bicyclo[2.2.1]heptan-2-ylamino)-5-(2-methylallyl)-5-(2-
(tetrahydro-2H-pyran-2-yloxy)ethyl)thiazol-4(5H)-one.

HoH
A

H H S

Q,o

[0792] To the mixture of 2-((15,2S,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-(2-
(tetrahydro-2 H-pyran-2-yloxy)ethyl)thiazol-4(5H)-one (1160 mg, 3.43 mmol) in THF (8.0
mL) cooled in a -78°C bath was added LDA (2.0 M, 17.15 mL). The resulting mixture was
stirred for 10 min at —78 °C, and then 3-bromo-2-methylprop-1-ene (1.6 mi, 17.15 mmol) was
added. After the reaction mixture was allowed to warm to room temperature and stirred ca.

18 h. Saturated NaH,PO, was added, and the aqueous phase was extracted with EtOAc. The
organic layer was washed with sat’d NH,Cl, dried over MgSQO, filtered, and concentrated in
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CrH N yN O 5-cycl ohexyl-2- P S 308.5 309 (cyclooctylam no)thiazol X
4(5H)-one 8 0 N 2-(adamantylam no)-5 H ~S 332.5 333 x

cycl ohexyMhpwsa1608 5H) - one H Q O 5-cycl ohexyl -2 1S P 28Pu42008818081

(cycl ohexyl am no)thiazol X 4(5H)-one F 0 5-cycl ohexyl-2-(2- Nf 292.4 293
fl uor ophenyl am no)thiazol- x H 4(5H)-one 2-((1 S, 2S,4R) 4 N1% O

bi cyclo[ 2. 2. 1] heptan-2- Y 270.4 271 HH S F ylam no)-5-fluoro-5- BB

i sopropyl thiazol-4(5H) -one O N 2-(o-toluidino)-5- NxS 274.4 275

K/ﬁglsof/& bt %g%@'td;:3§s§dﬁeé\9%§>r}fcﬁﬁegwb}%g5@9@gg{m%&ﬁ’ﬁE&Hﬁ?ﬁ%‘SAS 1898 Mol

ods o r
the title compound as yellow oil. MS (ES): 393 (M+H)".

Example 143-2-((15,2 5,4 R)-Bicyclo[2.2.1]heptan-2-ylamino)-5-(2-hydroxyethyl)-5-(2-

methylallyl)thiazol-4(5H)-one
HoH
N\(/N 0

H H §

HO

[0793] The mixture of 2-((1S,2S,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-(2-
methylallyl)-5-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)thiazol-4(5H)-one (420 mg, 1.07
mmol) and p-toluenesulfonic acid (100 mg) in MeOH (5.0 mL) was stirred for 16 h at room
temperature. The reaction mixture was then concentrated in vacuo, and sat’d NaH,PO, was
added. The mixture was then extracted with EtOAc, and the organic layer was washed with
sat’d NH,Cl, dried over MgSQ, filtered and concentrated in vacuo. The crude residue was
purified by flash chromatography (4:1; Hexane:EtOAc) to give the title compound as solid.
MS (ESH: 309 (M+H)".

Example 144-2-((15,2 5,4 R)-Bicyclo[2.2.1]hept-2-ylamino)-7,7-dimethyl-8-oxa-1-thia-3-

azaspiro[4.5]dec-2-en-4-one.

[0794] To a solution of 2-((1S,25,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-(2-
hydroxyethyl)-5-(2-methylallyl)thiazol-4(5H)-one (120 mg) in CH,Cl, (3 mL) was added
concentrated H,SO,4 (200 uL). The resulting mixture was stirred for 16 h, then concentrated
in vacuo. The r;asidue was treated with sat’d NaH,PO, and extracted with CH,Cl,. The
organic layer was washed with sat’d NH,4Cl, dried over MgSOs4, filtered and concentrated in
vacuo. The crude residue was purified by flash chromatography (4:1; Hexane:EtOAc) to give
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F O 5-c

ycl opentyl -5-fluoro-2-(2 \ N 296.3 297 fl uorophenyl am no)thi azol -
~ BB HHA4(5H)-0ne O 293 2-(o-toluidino)-5-cyclopentyl

X

-5- X X1-70 292.4

'h, NS F f Wb208%/M6882| - 4(5H)-one BB H N 2-(o-tolu zol - 4-BCHUsRédokosi7> X N
g cycl opentyl thiazol-4(5H)-one HO ~S~ 2-(o-toluidino)-5- 288.4 289 X N
cycl ohexyl t hi azol -4(5H)-one H O nethyl 2-(2 F N~O 268.3 269

fl uorophenyl am no) - 4- oxo-4,5- X H 3 HW di hydrothi azol e-5-carboxylate 5 2
1 292.4 293 fl uorophe orophenyl I am nﬂ)i H net hyl t hi azol - 4(5H) - one
0 2-(2- fhedmecpﬁﬁ@ﬁymbm QP( (M+ |Th@49ast€@owgzﬁ Vgerp geparated
(tetrah one

2-(2-ch gtﬁeny %%?“rg’g eé 8&"&?@@{)@@&&@%8&% 311 (tetrahydro 2H pyran-4- X
Hyl)th

iﬂ%r%lple fg:g-(ﬁlcycl%)[f 2 Sﬂ:ep an- -yllam no -5((5e(tt¢aE ?hydr o- L

butyldimethylsilyloxy)ethyl)thiazol-4(5 H)-one.

Y {
—S|

METHOD LL

[0795] The title compound was prepared according to the procedure described in the
preparation of tert-butyl 4-((2-((25)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-4-0x0-4,5-
dihydrothiazol-5-yl)methyl)piperidine-1-carboxylate by using 2-(bicyclo[2.2.1]heptan-2-
ylamino)thiazol-4(5H)-one (1.00 g, 4.76 mmol), lithium diisopropylamide (Aldrich, 2.0 M in
heptane/THF/ethylbenzene, 8.5 mL, 19.0 mmol), and (2-bromoethoxy)(tert-
butyl)dimethylsilane (Aldrich, 6.83 g, 28.5 mmol). The title compound was obtained as an
off-white solid (950 mg). MS (ESI, pos. ion) m/z: 369 (M+H).

Example 146-2-(Bicyclo[2.2.1]heptan-2-ylamino)-5,5-bis(2-(fert-
butyldimethylsilyloxy)ethyl)thiazol-4(SH)-one.

hn\(/ N o
872
o ol
——,?'i—-é —?i—é

[0796] The title compound was prepared according to the procedure described in the
preparation of tert-butyl 4-((2-((2S)-bicyclo[2.2.1Theptan-2-ylamino)-5-methyl-4-0x0-4,5-
dihydrothiazol-5-yl)methyl)piperidine-1-carboxylate by using 2-(bicyclo[2.2.1]heptan-2-
ylamino)-5-(2-(tert-butyldimethylsilyloxy)ethyl)thiazol-4(5H)-one (630 mg, 1.71 mmol),
lithium diisopropylamide (Aldrich, 2.0 M in heptane/THF/ethylbenzene, 4.27 mL, 8.55
mmol), and (2-bromoethoxy)(zerr-butyl)dimethylsilane (Aldrich, 2.46 g, 10.25 mmol). The
title compound was obtained as a sticky orange solid (771 mg). MS (ESI, pos. ion) m/z: 413

(M-TBDMS+2H).
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Il I S 290.4 291 2H pyran-4-yl)thiazol-4(5H- X O/~ L/ Hone 137 WO
2005/ 116002 PCT/ Us20051018081 Mol Mass Met hods of  Str . Spec
Prep. OMONO%J(GQQZCN orophenyl am no)-5 ~ 294.8 295 X Kféﬂﬁgzoh%ﬁ%ow

cycl opentyl thiazol-4(5H-one HO C ~ ™ 308.8 309

2- (2-chl onphenyl am no)-5- x NAS cycl ohexyl t hi azol -4(5H)-one H 0 O

2-(cycl ohexyl met hylam no)-5- P N S vC 296.4 297 (tetrahydro-2H pyran-4- L

et byl - SE0Rs HTABRS ol 2 Diensdn-2 bR Y R Bidigafu izl s 2R # 309

2- (2-chlpgeophenyl am no)-5- L C 1 C" O 324.8 325

nmet hyl - 5- (t et rahydr o- 2H pyran- X H 4 yl )t hi azol -4(5H)-one AA O
2-(o-toluidino)-5-nethyl-5- L O 30 395 (tetrahydro 2H pyran-4- X H
yl )t hi azol - 4(5H) - one AA O 2f| no)-5- F H O 280.3 281
((S)-tetrahydrofuran-3- L S X

[0797] A mixture of 2-(bicyclo[2.2.1]heptan-Z-ylamino)-S,S-bis(2-(tert-
butyldimethylsilyloxy)ethyl)thiazol-4(5H)-one (771 mg, 1.46 mmol) in 15 mL of a 1% HCI
solution in ethanol was stirred at room temperature for 3 h. The reaction mixture was then
concentrated in vacuo. Flash column chromatography (silica gel, 0-8 % MeOH-CH,Cl,)
afforded the title compound as a colorless thin film (390 mg). MS (ESI, pos. ion) m/z: 299

(M+H).
Example 148-Methanesulfonic acid 2-[2-(bicyclo[2.2.1]hept-2-ylamino)-5-(2-
methanesulfonyloxy-ethyl)-4-0x0-4,5-dihydro-thiazol-5-yl]-ethyl ester.

&f

\‘
\‘

/

[0798] To a mixture of 2-(bicyclo[2.2.1]heptan-2-ylamino)-5,5-bis(2-
hydroxyethyl)thiazol-4(5H)-one (280 mg, 0.94 mmol) and diisopropylethylamine (Aldrich,
412 mg, 3.19 mmol) in CH,Cl; (5 mL) was added methanesulfony! chloride (344 mg, 3.00
mmol, 3.2 eq), and the reaction mixture was stirred at room temperature for 18 h. The

reaction mixture was then concentrated in vacuo to provide the title compound which was
used without further purification. MS (ESI, pos. ion) m/z: 455 (M+H).
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yl)thi azol -4(5H)-one A O 2-(2-chl orophenyl am no)-5- N O 296.8 297

((S)- tetrg}(’% n 3- L X HSyl)thiazol-4(5H)-one

2-(2-fluo ﬂ’&%&% no)-5- L C CF AHO 294.3 295 Ferussorsost

met hyl -5-((S)-tetrahydrofuran- X yl)thiazol-4(5H-one AA . H3 138 WO
2005/ 116002 PCT/ US2005/018081 Mol Mass Met hods of Structure Nane W. Spec
Prep. O H 2-(2-chl orophenyl am no)-5- L IIN~ ~ NC O 310.8 311

S, égyLR)E%%}’B@E’ﬁ@‘SY@f t}r%ﬁkgm 3 dnitiol etk il WG 27 (2

yl am no) sgird[4.8)de¥-2-n-4-difd rahydrof uran 3-yl)thiazol- 4(5H)-one 0 NO

2- (cycl ohexyl net hyl am no)-5- P "SI v 282.4 283 ((S)-tetrabydrofuran-3- L
(v( Hyl)thiazol-4(5H)-one x H H 2 (|(|18 2S,4R) NY11N O
bi cyclo[2.2.1] heptan-2- L HH S dam no) - 5- met hyl - 5- ((9) -

[0799] A mixture of methanesulfonic acid 2-[2-(bicyclo[2.2.1]hept-2-ylamino)-5-
(2-methanesulfonyloxy-ethyl)-4-0x0-4,5-dihydro-thiazol-5-yl}-ethyl ester (half of the crude
product from above) and cyclopentylamine (799 mg, 9.38 mmol) in CH,Cl, (1.5 mL) was
stirred at room temperature for 4 d. Flash column chromatography (silica gel, 0-10 % MeOH
in CH,Cl,) afforded the title compound as an off-white solid (52 mg). MS (ESI, pos. ion)
m/z: 348 (M+H).

Example 150-fer-Butyl 4-((2-((2.5)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-4-0x0-4,5-
dihydrothiazol-5-yl)methyl)piperidine-1-carboxylate

METHOD AA

[0800] To a solution of 2-((2S)-bicyclo[2.2.1]heptan-2-ylamino)-5-methylthiazol-
4(5H)-one in anhydrous THF (30 mL) at—78 °C under N, was added lithium
diisopropylamide (Aldrich, 2.0 M in heptane/THF/ethylbenzene, 9.2 mL, 18.4 mmol). After
stirring the reaction mixture at —78 °C for 1 h, a solution of 4-bromomethyl-piperidine-1-
carboxylic acid zert-butyl ester (Pharma Core, 5.12 g, 18.4 mmol, 4.0 eq) in anhydrous THF
(10 mL) was added under N,. The resulting reaction mixture was stirred at —78 °C for 4 h.
The cooling bath was removed, and the reaction mixture was stirred at ambient temperature
for ca. 18 h. Saturated NH4Cl was then added, and the THF was removed in vacuo. The

residue was extracted with EtOAc (3 x 180 mL), and the combined organic layers were
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H tetrahydrofuran-3-yl)thiazol- AA O 4(5H-one OP NHO

2-(cycl OWJO@Q%{ amno)-5 L N 296.4 297 net hyl '5'((88)2@12%2‘3@(%@1”% X

H 3-yl)thiazo H -one AA NI .IH 294.4 295 2-( (I

bicyclo[2.2.1] heptan-2- L H H ylamno)-5-(tetrahydro-2H X O
pyran-4-yl)thiazol -4(5H)-one 139 WD 2005/ 116002 PCT/ US2005/018081 Mol WMass
Met hods of Structure Nane W. Spec Prep. 2-((1S,2S,4R)- N-r N O

(1 ot v any e B SR aRe] Nafoy drial gt R Bi Riched o b enBledl o st
a - g( cy Z I &Pjﬁ;ﬁﬁ :cmdzl@r?ﬂ}?%ﬂga gikoh&fm BAOA S imHekan®tdfordcet the Gtie 3bm@o@raZds pyr an
gn off-white solid ((1 Zg g). MS (ES]I, neg. ion) m/z: 420 (M-H).

Example 151-2-((25)-Bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-(piperidin-4-

ylmethyl)thiazol-4(SH)-one
H
, N\(/N 0
i
| NH

METHOD MM

[0801] A mixture of terz-butyl 4-((2-((2S)-bicyclo[2.2. 1]heptan-2-ylamino)-5-
methyl-4-ox0-4,5-dihydrothiazol-5-yl)methyl)piperidine-1-carboxylate (1.42 g, 3.37 mmol,
1.0 eq) in 50 mL of a 4.7 M HCI solution in EtOAc was stirred at room temperature. After 4
h, the reaction mixture was concentrated in vacuo. Aqueous Na,COs (2.0 M, 20 mL) was
then added, and water was removed in vacuo. The residue was then triturated with 10%
MeOH-CH,Cl; (6 x 100 mL), and the combined triturating solution were concentrated in
vacuo, The crude product was dissolved in CH;Cl,, filtered, and concentrated in vacuo to
afford the title compound as a light orange solid (1.08g). MS (ESI, pos. ion) m/z: 322
(M+H).

| Example 152-tertButyl 2-(3-(4-((2-((2.5)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-4-
0x0-4,5-dihydrothiazol-5-yl)methyl)piperidine-1-carbonyl)phenoxy)ethylcarbamate

[0802) A mixture of 2-((2S)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-
(piperidin-4-ylmethyl)thiazol-4(5H)-one (534 mg, 1.66 mmol), 4-[2-(Boc-amino)ethyloxy]-
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O 2-(2-fluorophenylam no)-5- L N ~ O 280.3 281 ((R)- tetrahydrofuran 3 CF
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ylam no)-5-((R) X tetrahydrofuran-3- yI)thiazoI 0 4(5H)-one O
2- (cycl ohexyl nethylam no)-5- P N~ 282.4 283 ((R) -tetrahydrofuran-3- L "~ S
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2.0 eq) in CH,Cl, (10 mL) was stirred at room temperature for ca. 18 h. The reaction was

quenched with saturated NaHCO; (100 mL), and the crude product was extracted with

CH,Cl; (3 x 100 mL). The combined organic extracts were washed with brine, dried over

Na,S0,, filtered, and concentrated. Flash column chromatography (silica gel, 0-5% MeOH

in CH,Cly) afforded the title compound as a white solid (800 mg). MS (ESI, pos. ion) m/z:

© 585 (M+H).

Example 153-5-((1- Acetylpiperidin-4-yl)methyl)-2-((2.8)-bicyclo[2.2.1}heptan-2-
ylamino)-5-methylthiazol-4(5 H)-one

[0803] A mixture of 2-((2S)-bicyclo[2.2.1]}heptan-2-ylamino)-5-methyl-S-
(piperidin-4-ylmethyl)thiazol-4(5H)-one (130 mg, 0.41 mmol), acetic anhydride (Aldrich, 83
mg, 0.81 mmol) and diisopropylethylamine (157 mg, 1.22 mmol) in CH,Cl; (3 mL) was
stirred at room temperature for ca. 18 h. Brine was then added, and the mixture was extracted
with CH,Cl; (4 x 60 mL). The combined organic extracts were washed with brine, dried over
Na;SO,, filtered, and concentrated in vacuo. Flash column chromatography (silica gel, 0-3.5
% MeOH in CH,Cl,) afforded the title compound as a colorless thin film (116 mg). MS
(ES], pos. ion) m/z: 364 (M+H).

Example 154-2-((2.5)-Bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-((1-
(methylsulfonyl)piperidin-4-yl)methyl)thiazol-4(5 H)-one.
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0O P NO 2-(cycl ohexyl nethylam no)-5 L NS 296.4 297

met hyl -5-((R)-tetrahydrofuran X H 3-yl)thi azo | -4(5H) -one A A C O

2- (2- chorwpleosyilaenzno) -5- L | 1 O 310.8 311 net hyl - 5- ( (PRT/TS20054M8084 of ur an-
X aHS 3-yl)thiazol -4(5H) -one AA O 2-(2-fluorophenylamno)-5- L ¢ F NH
0 294.3 295 nethyl-5-((R)-tetrahydrofuran- X H 3 3-yl)thiazol -4(5H)-one AA
HNtert-butyl 3-(2-((1S,2S,4R) 4 HS 338; bicyclo[2.2.1]heptan-2- L H X
393.5 (Mt- ylamno)-5-nethyl-4-0x0-4,5 N + AA Bu)

di hydr ot hi az yl ( 4R)- L NV
N bi cycl o[ 2. gbq_@ep’%dgygdﬁ é{gbefHZ'lj %‘%gggf&} gﬁgptap %ﬁﬁ amjno% sr(T@?WFS - AA NH
( pyr rol I(ﬁfgenﬁnw yﬁﬁmmﬁhmﬂdlﬁd‘ﬁmm (m%l'd) 20 Em(ol) RCCHYEIPYT.5 I)didd-added ) -2 N
1S, 2S,4R)- X H 335.5 336 bicyclo[2.2. 1] heptan-2

methanesulfonyi chloride (Aldrich, 34 mg, 0.30 mmol) and triethylamine (60 mg, 0.60

mmol), and the reaction mixture was stirred at room temperature for ca. 18 h. Water (30 mL)

was then added, and the crude product was extracted with CH,Cl; (3 x 60 mL). The

combined organic extracts were washed with brine, dried over Na,SQ,, filtered, and

concentrated in vacuo. Flash column chromatography (silica gel, 0-3 % MeOH in CH,Cl,)

afforded the title compound as a white solid (34 mg). MS (ES]I, pos. ion) m/z: 400 (M+H).

Example 155-2-((18,25,4 R)-Bicyclo[2.2.1]heptan-2-ylamino)-5-(2-bromoethyl)thiazol-

4(SH)-one
HoH
N _N
éb( Y =0
H H S—

. Br
METHOD NN

[0805] To a solution of 2-((15,2S5,4R)-bicyclo[2.2.1]heptan-2-ylamino)thiazol-
4(5H)-one (2.98 g, 14.2 mmol) in THF (15 ml) at —78 °C was added LDA (2.0 N, 28.4 ml).
After 5 min, 1,2-dibromoethane (4.87 mL, 56.8 mmol) was added, and the reaction mixture
was stirred for 3 h at -78°C. The resulting reaction mixture was poured into sat’d NaH,PO4
and extracted with EtOAc. The organic layer was dried over MgSQ,, filtered and
concentrated in vacuo. The crude residue was purified by flash chromatography (4:1;

Hexane:EtOAc) to give the title compound as a white solid. MS (ES™): 317 (M+H)".

Example 156-2-((1,25,4R)-Bicyclo[2.2.1]hept-2-ylamino)-6,6-dimethyl-7-oxa-1-thia-3-
azaspiro[4.4]non-2-en-4-one and 5-((15,25,4 R)-bicyclo[2.2.1]hept-2-ylamino)-4-thia-6-
azaspiro[2.4]hept-S-en-7-one.

.~‘H H H H
N\r/N O o N \r/N
o)
H H Sg H H S\g
o)
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AA N-0 ylam no)-5-nethylthiazol- MM 4(5H)-one tert-butyl 3-(2-(2 0 0 354;
L ci N x k chlorophenyl am no)-5-nethyl- iN 409.9 (Mt- X H s Bu)’

4- ox0- 4, 5woi2ngsdnesodi azol -5- AA  yl)pyrro lidine- | -car PESUIRKRIG/018081 WO
20051116002 PCT/ US2005/018081 Mol Mass Met hods of Structure Nane W. Spec
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stirred for 3 h at -78°C. The resulting reaction mixture was poured into a sat’d NaH,PO, and
extracted with EtOAc. The organic layer was dried over MgSQ,, filtered and concentrated in
vacuo. The crude residue was purified through flash chromatography (4:1; Hexane:EtOAc)
to give 2-((15,2S,4R)-bicyclo[2.2.1Thept-2-ylamino)-6,6-dimethyl-7-oxa-1-thia-3-
azaspiro[4.4]non-2-en-4-one as a white solid. (MS (ES*): 295 (M+H)"), and 5-((15,2S,4R)-
bicyclo[2.2.1]hept-2-ylamino)-4-thia-6-azaspiro[2.4 Jhept-5-en-7-one as a white solid. MS
(ES"): 237 (M+H)".

Example 157-2-(2-(Bicyclo[2.2.1]heptan-2-ylamino)-4-0x0-4,5-dihydrothiazol-5-yl)acetic

Lb”
N._N
F =0
S

COH

METHOD 00

acid

[0807] A stirred mixture of (i-)-exo-l-(bicyclo[2.2.l]heptan-Z-yl)thiourea (1.00 g,
5.87 mmol) and maleic anhydride (576 mg, 5.87 mmol) in glacial acetic acid (20 mL) was
heated to reflux. After 1 h, the solvent was evaporated in vacuo, and the residue was
azeotroped from toluene (3 x 15 mL). The resulting solid was suspended in water, filtered,
washed with water (3 x 15 mL) and then hexane (2 x 10 mL). Air drying the solid afforded

the title compound (1.57 g) as a cream-colored amorphous solid.
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269 yl am no)thi azol -
ylamino)thiazol-4(5H)-one

[0808] To a stirred solution of 2-(2-(bicyclo[2.2.1]heptan-2-ylamino)-4-0x0-4,5-
dihydrothiazol-5-yl)acetic acid (518 mg, 1.93 mmol) in N,N-dimethylformamide (20 mL)
were added N,N-diisopropylethylamine (0.404 mL, 2.32 mmol) and O-(7-azabenzotriazol-1-
yD)-N,N,N’ ,N’-tetramethyluronium hexafluorophosphate (807 mg, 2.12 mmol) at room
temperature. After 20 min, heﬁamethyleneimine (0.218 mL, 1.93 mmol) was added. After
an additional 3 h, the reaction was diluted with ethyl acetate (40 mL), washed with water (25
mL), and then brine (30 mL). The organic layer was then dried over sodium sulfate, filtered,
and concentrated in vacuo. The residue was purified by flash chromatography (SiO;,
dichloromethane/methanol, 98:2 to 97:3) to afford the title compound (472 mg) as a cream-
colored amorphous solid. MS (ESI, pos. ion) m/z: 350.2 (M+H).

Example 159-2-(2-(Bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-4-0x0-4,5-dihydrothiazol-

H
N/N 0
0
0

METHOD PP
[0809] A mixture of 2-(bicyclo[2.2.1]heptan-2-ylamino)-5-(2-hydroxyethyl)-5-
methylthiazol-4(5H)-one (0.080 g, 0.30 mmol), isonicotinoyl chloride hydrochloride (0.056,
0.30 mmol), and N,N-diisopropylethylamine (0.13 mL, 0.75 mmol) in CH,Cl;( 1.0 mL) was

5-yl)ethyl isonicotinate

heated in a sealed tube in a microwave oven (SmithSynthesizer from Personal Chemistry) at

120 °C for 10 min. The reaction mixture was conc. in vacuo, and the residue was partitioned
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Example 160-2-((2.5)-Bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-((1-(3-(2-
morpholinoethoxy)benzoyl)piperidin-4-yl)methyl)thiazol-4(SH)-one.

H
. N /N 0
A \g;b
W
o] 0/\,-H
0/\,NH2

[ / \
O

o] | ONN)/R

o

0

0/\,N\)

[0810] (a) 4.0-4.7 M HCV/EtOAc, room temperature; (b) RCOOH, EDCI, HOBt or
(RCO),0, (Et)sN; (c) (CICH2CH,),0, K1, K,COs

5-((1-(3-(2-Aminroethoxy)benzoyl)piperidin-4-yl)methyl)-2-((2.5)-bicyclo]2.2.1}heptan-2-
ylamino)-5-methylthiazol-4(5 H)-one.

SR
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ylam no)-5-(1-(2- X HN, o 482.1 482 ors chlorophenyl sul fonyl)piperidin- L
A ~ U4-yl)-5-nethylthiazol-4(5H- MM one O 2-((S)-1-(2- = ~N~S 280.4 281
fl uor ophenyl ) et hyl am no) 5- Z isopropylthiazol-4(5H)-one F 144 WO
20051116002 P /USZ% 018081 | Mass Methods of = Structure Name W

Pr ep. @ (e title gampound wasprgpaled a¢qordiag Enibe mypoednees ipsgriheryn me

é??gé‘p? py%'.ag’?‘z 8%?“.@?% PR MR i s s (ferin s

(trifl ugneteylitirlayelré(Bi)oat by uging ter-bBtylR+{BY44((2aEDS)- B¢ pdth [ 2 E]heptan-2-
ylamino)-5-methyl-4-oxo0-4,5-dihydrothiazol-5-yl)methyl)piperidine- 1-
carbonyl)phenoxy)ethylcarbamate (689 mg, 1.18 mmol) as the starting material. The title
compound was obtained as an off-white solid (531 mg). MS (ESI, pos. ion) m/z: 485 (M+H)

| N-(2-(3-(4-((2-((29-Bicyclo]2.2.1}heptan-2-ylamino)-5-methyl-4-ox0-4,5-dihydrothiazol-
S-yDmethyl)piperidine-1-carbonyl)phenoxy)ethyl)furan-3-carboxamide.

(0812] : 0

[0813] The title compound was prepared according to the procedure described in the
preparation of zert-butyl 2-(3-(4-((2-((2S)-bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-4-oxo-
4,5-dihydrothiazol-5-yl)methyl)piperidine-1-carbonyl)phenoxy)ethylcarbamate by using 5-
((1-(3-(2-aminoethoxy)benzoyl)piperidin-4-yl)methyl)-2-((2S)-bicyclo[2.2.1]heptan-2-
ylamino)-5-methylthiazol-4(5H)-one (93 mg, 0.19 mmol), 3-furoic acid (Aldrich, 39 mg, 0.35
mmol), EDCI (Aldrich, 74 mg, 0.38 mmol), HOBt (Aldrich, 5.2 mg, 0.038 mmol) and
triethylamine (Aldrich, 39 mg, 0.38 mmol, 2.0 eq). The title compound was obtained as an
off-white solid (89 mg). MS (ES]I, pos. ion) m/z. 579 (M+H).

2-((28)-Bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5~((1-(3-(2-
morpholinoethoxy)benzoyl)piperidin-4-yl)methyl)thiazol-4(SH)-one.

NN
N N0
N

o o\
[0814) NN
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H s 280.4 281 fluorophenyl)ethylamno)-5- Z F isopropylthiazol-4(5H)-one
"JCr 0 (R -5-isopropyl-5-nethyl-2- N-\ ((S)-1- Z 276.4 277 HS =
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PCT/ US2005/ 018081 Mol Mass Methods of  Structure P Prep. O
(S) - 5- i §@P)-bisysloRIrblheptan- ylev(ng)a):ﬁ-mzthywezoi HyH)- pms(IOO mg, 0.207 mmol),

pheny! el 1H0hh 0.8% Blmorf M1 (AldHidh; 83ng, 0.041 mmot), 1-chioro-2-(2-

chloroethoxy)ethane (Aldrich, 38 mg, 0.27 mmol) in CH,Cl; (3 mL) was heated at reflux for
10 d. Saturated NaHCO; (50 mL) was added, and the crude product was extracted with
CH,Cl; (4 x 60 mL). The combined organic layers were washed with brine, dried over
Na;SOs, filtered, and concentrated in vacuo. Flash column chromatography (silica gel,
CH,Cl, with 0-4% MeOH) afforded the title compound as a colorless thin film (10 mg). MS
(ES], pos. ion) m/z: 555 (M+H).

[0816] The following table of compounds were prepared using the methodologies

outlined above.

TABLE 1
Mol Mass Methods of
Structure Name
Wt. | Spec Prep.

| 2-((1S,2S,4R)-

QBH(H N ‘ bicyclo[2.2.1hept-2-ylamino)-

X H \S:Zéo 280.3 281 7-oxa-1-thia-3- X
o o azaspiro[4.4]non-2-ene-4,6-

dione

2-((IR,2R,4S)-

H
: H
SANN bicyclo[2.2.1]heptan-2- Y
WV )=0 | 2664 | 267
H H S |

ylamino)-5-isopropyl-5- AA
methylthiazol-4(5H)-one
2-((18,2S,4R)-

H H
éb( NY/N © bicyclo[2.2.1]heptan-2-
7/ "H s\; 252.4 | 253. v

ylamino)-5-isopropylthiazol-
4(5H)-one
2-((1S,2S,4R)-

H H
P NY/N?
bicyclo[2.2.1]heptan-2-
Jd H S 2784 | 279 X

ylamino)-5-cyclopentylthiazol-
4(5H)-one
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N, N 2-(bicyclo[2.2.1]heptan-1 s 252.4 253 yl am no)-5-i sopropyl thiazol -
4(5H)-one O 5-isopropyl-2-((R-1-(2- N S 330.4 331
(trifluorowm fpswbenyl )ethyla z H mino)thiazol-4(5H) -0 CF3 O N
2-((R)-1-(2-  AS 280.4 281 fl uorophenyl )ethyl am no) - 5- QI?W’USZ""S/"“’”I
| sopropyl thiazol-4(5H)-one e F 0 2-((R-1-(4- N5 280.4 281
fl uorophenyl )ethylam no)-5- Z F H isopropylthiazol-4(5H)-one H
2- (bi cycl o[ 2.2.1] heptan-1- O ylam no)-5-nethy| 5- §$292.3 293 X e N'S S
(trifl pererethythtazet4oH)TE36-€6—6enre—O-2{((S—1+{(2O
(triflhgromerhyl)phenyl) et £ A9 i Mass o 358. 4 3(5)@% mi no) ) - 8] Matheds of & 3. H
EE CFs| azaspi ro[4 5] non- 2 q;vg-él-%gc 146 WO 20 96002 PCT/ USZOﬂ‘éf,plS(
Mol Mass Met hods of
H HYN 2-((1S,2S,4R)-
- O .
4&;( bicyclo[2.2.1}heptan-2-
doH S 292.4 | 293 _y 1221 Jhep , X
ylamino)-5-cyclohexylthiazol-
4(5H)-one
H H - -
3 N\(N 2-((1S,2S,4R)

/ [ =" bicyclo[2.2.1Theptan-2-

g H S 2924 | 293 yelol2.2.1 hep AA
ylamino)-5-cyclopentyl-5-
methylthiazol-4(5H)-one

H H\(N 2-((1S,2S,4R)-

5[ /A T =0 bicycl -2-

yclo[2.2.1]heptan-2

T 306.5 | 307 _ P AA
ylamino)-5-cyclohexyl-5-
methylthiazol-4(5H)-one

H H 2-((1S,2S,4R)-
NN :
= bicyclo[2.2.1]heptan-2-
ébg \Sr ° 2664 | 267 .y : hep ) X
H ylamino)-5-tert-butylthiazol-
4(5H)-one
NN
\(/ 0 2-(cyclohexylamino)-5- P
O S 266.4 | 267 (ey .y )
cyclopentylthiazol-4(5H)-one
E O 5-cyclopentyl-2-(2-
iJS\O 278.3 279 fluorophenylamino)thiazol- X
N° S 4(5H)-one
0
2-(cyclooctylamino)-5- P
m 294.5 | 295 ,
N~ S cyclopentylthiazol-4(5H)-one
H
N—° 2-(adamantylamino)-5- P
N~ 3185 | 319 _
H S cyclopentylthiazol-4(SH)-one X

S

D81
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Structure Name W. Spec Prep. O (S)-5-isopropyl-5-nethyl-2- N,,344.4 345
((S) 1-{2- Zz/ H (trifluoronethyl)phenyl)ethyla AA CF3

m no) t hi a2 20068K00Dne 0 (R)-5-i sopropyl -5-met hyl - 2- (( BECTAISS/0B0EIAS
344.4 345 (trifluoronethyl)phenyl)ethyla AA CF3 mino)thiazol-4(5H-one H
axNYN (S)-2-(bicyclo[2.2. 1] heptan-1- S 266.4 267 Yl am no)-5-isopropyl-5- X
I methylthiazol-4(5H -one AA N, N (R)-2-(bicyclo[2.2.1]heptan-1- S i S
1110 266,4 267 Yl am no)-5-isopropyl-5- X nethylthiazol-4(5H)-one AA O
(S)-24((S)-1-(2 fluorophenylo) e tMlaa;m no)-5- Z HS 294.4 295 | Methods of
i sopr gyucreret hyl t hi azol - AA ﬁé lone O (R Namfe( S) - 1- (2
fl uorc}phenyl )et hyI ami no) sWiz ReS 294.4 295 | sopropyl et hy PEaRi azo
4( 5H) qome— 0 2=(( Sy T=(2 101 propnenyl yethytam o)y )=8—0-36§4-309—X—H S

oxa- | 4t hi a- 3- azaspi r o[ 4.{5] non
N 2-(cyclohexyimethylamino)-5- P
)LS; gj 280.4 | 281 (cy yinethy )
X

g\u cyclopentylthiazol-4(5H)-one

5-cyclopentyl-2-(2,4-

5
F F oy ’
\@ Ji 2963 | 297 | difluorophenylamino)thiazol- X
N S
H

4(5H)-one

3

H
O NYN o 5-cyclohexyl-2- >
Sé 308.5 | 309 (cyclooctylamino)thiazol- <

4(5H)-one
N 2-(adamantylamino)-5-
N~ 3325 | 333 ( Y : X
H S cyclohexylthiazol-4(5H)-one

S-cyclohexyl-2-
280.4 | 281 (cyclohexylamino)thiazol-

X
, 4(5H)-one
. O 5-cyclohexyl-2~(2-
©i J\JS\Q 2924 | 293 | fluorophenylamino)thiazol- X
N™ S
H

4(5H)-one

UHYN

2-((1S,2S,4R)-

H H
NN .
= bicyclo[2.2.1]heptan-2- Y
QEE 1%?0 270.4 | 271 yelol
H

ylamino)-5-fluoro-5- BB
isopropylthiazol-4(5H)-one

O
N 2-(o-toluidino)-5-
P 2744 | 275 i X
N~ S cyclopentylthiazol-4(5H)-one
H
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F 2-ene-4-one EE 147 WD 2005/ 116002 PCT/ US2005/ 018081 Mol Mass Met hods of
Structure Nanme W. Spec Prep. O N 2-((S)-1-(4 0O NHS 252.3 253
f | uor ophewy 2003/M6be2ni no) -5- x / rmet hyl t hi azol - 4( 5H) - onePCTYISDOF/18&K12S, 4R) -
H H bicyclo[2.2.1] heptan-2- 0 H S O 292.3 293 ylam no)-5-nethyl-5- Y H 1CF3
(trifluoromethyl)thiazol-4(5H)- CC one (S5)-2-((1 S,2S,4R) N
bi cyclo(2.2. 1] heptan-2- 0 H SO 292.3 293 ylam no)-5-nethyl-5- Y H CF3
(trifluoronmethyl)thiazol-4(5H) - CC one O 5-isopropyl-5-nethyl-2-((R-1- N
(2- Z A= 32474 345 (1T T UQipet g pnenyryetnyra AR~ CF3 Methods of
2 ()?R‘ 2]
WA,

m no) t igRlnd(5H) -one 0 - 1 Z HS Rhed 295
| sopropyl - 5- net hyl t hi azol - &f&sH)-one 0 2-((R)-1-(4- 294{. 4 PrepH s [294. 4
295 i sgpropyl-5-nethyl-thi A

zal
e O 5-cyclopentyl-5-fluoro-2-(2-
N-XF S X
@ /IL&O 296.3 297 fluorophenylamino)thiazol- BB
” S 4(5H)-one
O
2-(o-toluidino)-5-cyclopentyl-5- X
(j\/ /,"f\% 2924 | 293 _ ’
NS E fluorothiazol-4(5H)-one BB
H
0
N 2-(o-toluidino)-5-
/& 2744 | 275 ) X
N~ S cyclopentylthiazol-4(5H)-one
H

O
N 2-(o-toluidino)-5-
P e 288.4 | 289 ) X
NS cyclohexylthiazol-4(5H)-one
H
O methyl 2-(2-

F :
E:[ /’ﬁ\ o 268.3 269 | fluorophenylamino)-4-oxo-4,5- X
N” "S H OMe

dihydrothiazole-5-carboxylate

E 0 5-cyclopentyl-2-(2-
@[ /N&//SL_O 2924 | 293 fluorophenylamino)-5- AA
” S

methylthiazol-4(5H)-one

. o 2-(2-fluorophenylamino)-5-
@ i% 2043 | 295 (tetrahydro-2H-pyran-4-
O X
NS

yl)thiazol-4(5H)-one

g

2-(2-chlorophenylamino)-5-

Cl N L
@ P& o 310.8 311 (tetrahydro-2H-pyran-4- X
lr:ll s yl)thiazol-4(5H)-one

2-(o-toluidino)-5-(tetrahydro-

0
N L
@( bl 2904 | 201 | 2H-pyran-4-yl)thiazol-4(SH)-
N~ 0 X
H

one
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F 4(5H)-one 0 2-((S)-1-(2- NS 252.3 253 fluorophenyl)ethylamno)-5- Z F H
met hyl t hi azol - 4(5H) - one 148 WD 20051116002 PCTI US20051018081 Mol Mass

Met hods ofWO 306014002 e Name W . Spec Prep. O 2-((5)-1- ( 2PCF/US2005/018081

fl uorophenyl)ethylam no))-1- 0 H 292.4 293 thia-3-azaspiro[4.4]non-2-ene- X
4-one 2-((S)-1-(4- 0 N fluorophenyl)ethylamno)-5- 0 NS CF 320.3 321
nmethyl-5- X 3 Fi H(trifluoronethyl)thiazol-4(SH - CC one x O
(S)-2-((S)-1-(4 AA_E 'l fluorophenyl)ethylamino)-51 HS "'C 294.4 295

i soprapyl - 5- met hyl t hi azo| -Mel 4( SMpsone  (R)-2-((S)-1-(4- N N-Miodd 0295
fl uoro%@ﬁwr‘) et hyl am no) -5 . X FI _H i sopropyl -5 ehyl t hi azol|- AA 4(5H)-one
5-nmet Qyl - 2-((S)-1- 0 Wt | Spec Prep.
©i0' ,\} 294.8 295 2-(2-chlorophenylamino)-5- X
H*S ' cyclopentylthiazol-4(5H)-one
0
@C' I\; 3088 | 309 2-(2-chlorophenylamino)-5- X
ﬁJ\S ' cyclohexylthiazol-4(5H)-one
0 .
N J&-C 2-(cyclohexylmethylamino)-5- P
. Jg Pl 2964 | 297 (tetrahydro-2H-pyran-4- L
d“ y)thiazol-4(5H)-one X

4-yD)thiazol-4(5H)-one

. 0 2-(2-fluorophenylamino)-5-
l ] )}\/gvco 308.4 309 | methyl-5-(tetrahydro-2H-pyran-

N S

H ,

2-(2-chlorophenylamino)-5-

al
C[ /"i \ | 3248 | 325 | methyl-5-(tetrahydro-2H-pyran-
NS 4-yl)thiazol-4(5H)-one

2-(o-toluidino)-5-methyl-5-

‘ 0]
@\/ j‘f:@rco 304.4 | 305 (tetrahydro-2H-pyran-4-
N7 S |
H

yl)thiazol-4(5H)-one

e O 2-(2-fluorophenylamino)-5-
" ‘
©: )\;\JSJC(/) 2803 | 281 ((S)-tetrahydrofuran-3-
N *

Nl AR Il

-

yl)thiazol-4(5H)-one

O 2-(2-chlorophenylamino)-5-

¢ A L
@ 0 0| 2068 | 297 ((S)-tetrahydrofuran-3-
N~S . X
H yl)thiazol-4(5H)-one
e O 2-(2-fluorophenylamino)-5-
H
@ J",'\ O | 2943 | 295 | methyl-5-((S)-tetrahydrofuran- X
N~ S 3-yl)thiazol-4(5H)-one AA
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NS 234.3 235 phenyl et hyl am no)thi azol- X 4(5H)-one 0 5-nethyl-2-((S)-1
302. 3 303wphené{et hylam no)-5- O HS CF X 3 (trifluoronet hylé%hi azol - 4(5H) -
one cc 2WOI0HIBSY2AR) o bicyclo[2.2. 1] heptan-2- 0 1" NGI/BS2903{018081 X H S
CF3 yl am no) - 5-i sopropyl -5- (trifluoronethyl)thiazol-4(5H)- CC 149 WO
2005/ 116002 PCT/ US20051018081 Mol Mass Met hods of Structure Nane W. Spec
Prep. one HH2-((1S,2S,4R) p bicyclo[2.2. 1] heptan-2- N'rN O 280.4 281 x
HS ylamno)-5-ethyl-5 A isopropylthiazol-4(5H) -one (R)-2-((S)-1-(2- 0
quorc[ﬁ;enﬁ)Ié%et hyl ani no) | 5Mod |-Mass [CF 320.3 321 net hyl -5- |YMehadsiofH
8]

(trifl hyl ) t hi azol } 4GRH) - gne (9)-2--1-(2- 0
fl uor dphenyl ) et hyl am no) ¢ 5%0 %c Prep.
al y 2-(2-chlorophenylamine)-5- L
@ /"ﬁ\ 0 | 3108 | 311 | methyl-5-((S)-tetrahydrofuran- X
NS 3-yl)thiazol-4(SH)-one AA
W 2-((1S,2S,4R)-
b“\()’ o bicyclo[2.2.1}heptan-2- .
J RS H 280.4 | 281 ylamino)-5-((S)- X
) tetrahydrofuran-3-yl)thiazol-
4(5H)-one
0
N Jgjg 2-(cyclohexylmethylamino)-5- P
Pt 282.4 | 283 ((S)-tetrahydrofuran-3- L

N
d H yl)thiazol-4(5H)-one X

2-((1S,28,4R)-
N | bicyclo[2.2.1]heptan-2-

H H
: N
b =0 .
W H S~ | 2944 | 295 ylamino)-5-methyl-5-((S)-
O

X
tetrahydrofuran-3-yl)thiazol- | AA
4(5H)-one
o) a ) p
N Jgélg 2-(cyclohexylmethylamino)-5- L '
N /‘LS 296.4 | 297 | methyl-5-((S)-tetrahydrofuran- X
H 3-yl)thiazol-4(5H)-one
O/\ yl)thiazol-4(SH) "
E:H BN 2-((1S,2S,4R)-
e o . .
bicyclo[2.2.1]heptan-2- L
H " s 294.4 | 295 yelof2.2.Ijhep
ylamino)-5-(tetrahydro-2H- X
G pyran-4-yl)thiazol-4(5H)-one
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X FNHCF 320.3 321 nmethyl-5- Y 3 (trifluoronethyl)thiazol-4(5H)- CC one O

2-((1S,25,4R - W H N bicyclo[2.2.1] heptan-2 /~II
i sopropyl t hi azol - 4(5H) - one
bi cyclo[ 2. 2. 1] heptan-2 238.3 239 0 yS ylnethylam no)-5- HY
met hyl t hi azol - 4(5H) - one
)-(\ 316.3 317 H phenyl et hyl am no)t hi azol -

yl met hyl aWGhed05/316802K

~N 266.4 267 0 HS
0 2- ((RCBUSBIIRSO H N

p 5-isopropyl-2-((S)-2,2,2- CF3 N'~ trifluoro-I| \

z 4(5H)-one

150 WD 2005/ 116002

PCTI US2005/ 018081 Mol Mass Methods of  Structure Name W. Spec Prep. O
2-((1 §,2S,4R) | 278.4 279 MocykcIMa®. P. 1] hept-2- O N W HS | Methods of
y| met hy Simethes) - 1-t hi a- 3 Kl >§V azjaspi r o[ 4. 4] non- 2Neme- 4-one 24((1_S, 2S, ZER) O
W t. pec Prep.
H H 2-((1S,25,4R)-
éb(NYN o bicyclo[2.2.1]heptan-2-
H RS 308.4 | 309 ylamino)-5-methyl-5-
(tetrahydro-2H-pyran-4- AA
o y)thiazol-4(5H)-one
0 : P
\ o 2-(cyclohexylmethylamino)-5- L
‘ \ /(S 310.5 | 311 | methyl-5-(tetrahydro-2H-pyran- X
H .
[ ] 4-yl)thiazol-4(5H)-one
AA
: E 0 2-(2-fluorophenylamino)-5-
N—X H L
/m /O | 280.3 281 ((R)-tetrahydrofuran-3-
N~ 7S ) X
H yl)thiazol-4(5H)-one
2-(2-chlorophenylamino)-5- L
296.8 297 ((R)-tetrahydrofuran-3- X
yl)thiazol-4(5H)-one
2-((18,28,4R)-
bicyclo[2.2.1]heptan-2- .
280.4 | 281 ylamino)-5-((R)- .
tetrahydrofuran-3-yl)thiazol-
4(5H)-one
2-(cyclohexylmethylamino)-5- P
282.4 | 283 ((R)-tetrahydrofuran-3-
yhthiazol-4(5H)-one X
2-((18,2S,4R)-
bicyclo[2.2.1]heptan-2-
294.4 295 ylamino)-5-methyl-5-((R)- X
tetrahydrofuran-3-yl)thiazol- AA
4(5H)-one
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H N O bicyclo[2.2.1]heptan-2 5// '1 O N2 306.3 307

yl met hyl am no) -5-nethyl -5 HH CF3 (trifluoronethyl)thiazol-4(5H- Y CC one

H 2- (5, 5- WO 80§1Hi002 uor obi cycl o[ 2. 2. 1] hept an-2- O 260. 3 PE6IL/UR2085/018081

yl am no)-5-nethylthiazol- 0 Y 4(5H)-one 2-(5,5- HN

di fl uorobicyclo[2.2.1]heptan-2- OQN R :0 328.3 329 ylam no)-5-nethyl-5-Y

F CF3 (trifluoronethyl)thiazol-4(5H CC one H NYN ethyl 2-((1S,4R)- wil O

bicyclao[2.2 1lheptan-2- H S 282 4 283 X H O yl amino)-4-0x0-4,5- 0

di hydrjqt hi azol e- 5- car boxy| Mioé | 2Magsl |S, 4R) - Bi cycl o[ 2. 2. 1 ]hijet]hd)dsIo‘fl\
9

2-yl adriS%‘Ft-“:{e, 4- di oxo- 4, 5 0di h_/d§o-l H 1X"'-thia -5- HS 299 X HOO[298.4
carboxylic acid ethyl ester ™ Q) R%1 [WD 20051116002 PCT/ US2005181%081 | Mol

Mass Nethods of o P
N Jgrl-j<;o 2-(cyclohexylmethylamino)-5- .
. Mg 296.4 | 297 | methyl-5-((R)-tetrahydrofuran- .
O/\H 3-yl)thiazol-4(5H)-one

AA
cl N ’ 2-(2-chlorophenylamino)-5- L
©: /& = "0 | 310.8 311 | methyl-5-((R)-tetrahydrofuran- X
NS 3-y)thiazol-4(5H)-one AA
F 0 y 2-(2-fluorophenylamino)-5- L
©: )[/STGO 2943 | 295 | methyl-5-((R)-tetrahydrofuran- X
N“ S 3-yl)thiazol-4(5H)-one AA
4&“({1\(/,\, ) tert-butyl 3-(2-((1S,2S,4R)- .
X H s\é 338; bicyclo[2.2.1]heptan-2- X

393.5 | (M-t- | ylamino)-5-methyl-4-ox0-4,5-

Np© Bu)* | dihydrothiazol-S-yD)pyrrolidine-

>r ° 1-carboxylate

2-((1S,2S,4R)- L

bicyclo[2.2.1]heptan-2-

HoH N
47 Yo y
JTH S 293.4 | 294 ylamino)-5-methyl-5- AA
NH

(pyrrolidin-3-yl)thiazol-4(SH)- MM
one

H N 5-(1-acetylpyrrolidin-3-yl)-2-
NN L
Qb( V¥ =0 (18,28 ,4R)- X

H §

H ‘g 3355 | 336 bicyclo[2.2.1}heptan-2- A

N._O ylamino)-5-methylthiazol-
ke MM

4(5H)-one
tert-butyl 3-(2-(2-

354;

oy P j)\ k chlorophenylamino)-5-methyl- L
L ,&Jsv@' o] 409.9 | (M- X
NS

N 4-0x0-4,5-dihydrothiazol-5-
Bu) . AA
ypyrrolidine-1-carboxylate
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Structure Name W. Spec Prep. O ethyl 4-o0xo0-2-(2 10~
(trifluoronethyl)phenylam no)- 332.3 333 X H S 0 4, 5-di hydrot hi azol e-5 CF3
car boxyl at\¥O0 2831003 ( 3- et hoxy- 3- oxopropyl )- o 0 4-oxo- 2-RCT/YS2008/01881 O
432.4 433 (trifluoronethyl)phenylam no)- DD NH O~ 4, 5-di hydrot hi azol e-5 CF3
O carboxylate H N N 2-((1R 2R 4S)- HY N bicyclo[2.2.1]heptan-2 H S 266.4
267 X CH3 yI am no) - 5- net hyI 5- propylth| azol 4(5H)-one CH3 H H

2 1R 20 N VA NI Y W N M 11 baoxrnt o S 2Nae 4 207 N\
T\, “I'\J’ NYIN—O— D1 ‘KEO [A=d )1 att L I ' o OUU = J9UT7 7X

yl am no ??“ feihyl -5-(2, 2,4 #or pet hyl )th|m£-4(5l—l) onq Metheds ofy
u

2-(2-Tr oronmet hyl - M D\I w{\k‘ %3@3 344 phenyl'am no)-1-thi a S,ﬁr-qgi aza- X
CF3 H O NH spiro[4. 5]dec-2-ene- -diopne H2-((1R 2R 4S)- N N
Bi cycl o[ 2.2 lﬂihﬁ)t -2-yl ani{no) - NI H H | 0 293.2%((2842S,4R)-
: N
éb( ¥ =0 | - bicyclo[2.2.1]heptan-2-
H S . X
3084 | 309 ylamino)-5-methyl-5- AA
((tetrahydrofuran-3-
0 ylmethyl)thiazol-4(5H)-one

/NQJS_{ 164 | 277 5-isopropyl-2-(2-phenylpropan- 0O
©>( H S ' 2-ylamino)thiazol-4(5H)-one X

N o 5-isopropyl-5-methyl-2-(2- 0
. /Q/S/ST< 290.4 | 291 phenylpropan-2- X
H ylamino)thiazol-4(5H)-one AA

>

isopropylthiazol-4(5H)-one

0]
"; 2-(2-chlorobenzylamino)-5- 0
AL 282.8 | 283
N S . .
O
Cl

N P 2-(2-chlorobenzylamino)-5- 0O
- N J’\/SIST< 296.8 297 isopropyl-5-methylthiazol- X
H 4(5H)-one AA
O
N 2-(2-(2-chlorophenyl)propan-2- R
CE( N /QZS{ 310.8 311 ylamino)-5-isopropylthiazol- o
o H 4(5H)-one X

2-(2~(2-chlorophenyl)propan-2-

0 " R
N 0
©\>< M 3249 | 325 ylamino)-5-isopropyl-5-
NS X
Cl AA

methylthiazol-4(5H)-one
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1-thia-3,7-diaza-spiro[4.5]dec- X O HN 2-ene-4,6-dione 0 388.4 389
tert-butyl 3-(4-o0x0-2-(2- X 0 NcF, Hs O (trifluoronethyl)phenylam no)- DD
152 WO 2099/20080602PCT/ US2005/ 018081 Mol Mass Met hods HCT/G3200601808¢ Name
W . Spec Prep. 4,5-dihydrothiazol-5- yl)propanoate HH 2-((1S,2S,4R)- NNH
S 0 293.4 294 Bicyclo[2.2.1] hept-2-ylam no)- M
1-thia-3,7-diaza-spiro[4.5]dec- X HN 2-ene-4,6-dione 0 3-(4-0x0-2-(2- CH
332.3 333 (trifluoromethyl)yphenylamno)- X 4 5-dihydrothiazol-5- DD CF3H o
yl)propanocic acid 0 N 2- (M'Obh Megshényl ami no) - 5- X CH3 24(. Meppdseff
met hy || tRUERES - 4( 5H) - one CWN- sobut Y1 - 3- (4- oxdaME( 2. 0 X
(trifl{uoromet hyl ) phenyl am Ad) 38§Pe& 388 DD 4, 5-di hydr ot hi agol - BPcF3 |* MM

R

2-(2-(2-chlorophenyl)propan-2-

o)
\ _ L
: >< . Py SV N 3599 | 360 | ylamino)-5-methyl-5-(pyridin- o
H
Cl X

4-yl)thiazol-4(5H)-one

o

2-(benzylamino)-5-

0
N
M 2483 | 249 . )
©/\ H S isopropylthiazol-4(5H)-one

=<

ylamino)thiazol-4(5H)-one X

. O
N 2-(2-(2-chlorophenyl)propan-2- 0
©?(/&J§ 2688 | 269 o phenyljprop
N S
H
Cl
@)

0
N , 2-(benzylamino)-5-isopropyl-5-
/&% 2624 | 263 ® _ pIoP X
©/\ N~ 78 methylthiazol-4(5H)-one
H AA
Ci 4
2-(2-chlorophenethylamino)-5- Q)
& b 2968 | 297 | 2 P2
N~ 8 isopropylthiazol-4(5H)-one X
H
cl o 2-(2-chlorophenethylamino)-5- 0
@EA /,”{\J%{ 3108 | 311 | isopropyl-5-methylthiazol- X
N" S 4(5H)-one AA
0]

5-isopropyl-2-((R)-1-

N 0]
/LS 262.4 | 263 phenylethylamino)thiazol- X
N
H 4(5H)-one

N 5-isopropyl-2-((S)-1- o
: /L;g~< 2624 | 263 phenylethylamino)thiazol-
N

X
©/\H 4(5H)-one
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yl ) propanam de
(trifluoronethyl)phenyl am no) -

0 3-(4-0x0-2-(2 X L
DD 0 4,5-di hydrot hiazol -

407. 4 408

5-yl) -

N F3 MM

pheny! pr opHP245de600y 5- ( 3- oxo-3-(piperidin-1- X Pc A s OPGBASZ008008081

yl)propyl)-2-(2 DD CF3 H N

(trifluoronethyl)phenylam no)t MV

hi azol - 4(5H) - one 153 WO 2005/ 116002 PCT/ US2005/ 018081 Mol Mass 1 Met hods of
Structure Nanme W. Spec Prep 5-(3-(isoindolin-2-yl)-3- X .S
oxopropyl)=2-(2 433 4 43 CE3._9-H N (frlfllmrnm;\'r hyl)phprvlam'm)'r
hi azol - As%@l—gu one MM H H N NQUSM&FMR) 41 /1 N_O bicycl o 2. 4. Methods ah-2- M
HH5 §UF 302 yl ani nd) - & et th%GCS (pyridin-NEELN 4-y|)thi azgl - 4(5H) - one
\' NOY\ N 5-nethyl-5-(pyrjidin-4;yt)-24(2- M3514352 p-
(trifldoronethyl)phenylanino)t N S CH$ F3C 4(5 one N ON
2- (2-chl or ophenyl no);5- M NS 317. 8 3BEPIRRY Y? «?in -4-ylpt hi aZol - x
y JI\S 276.4 | 277 phenylethylammo)thlazol- X
H 4(5H)-one AA
Ho
Qb( =0 2-((1S,2S 4R)-
H H S bicyclo[2.2.1]heptan-2- 0
lamino)-5-((1-(2- X
496.1 496 Y »3-( o
N chlorophenylsulfonyl)piperidin- AA -
|
0=8=0 4-yl)methyl)-5-methylthiazol- MM
C
'\© 4(5H)-one
Fon
h N _q 2-((1S,2S,4R)-
H H S bicyclo[2.2.1]heptan-2-
lamino)-5-((1-(2,6- X
497.6 | 498 ) Y 51 o
N difluorophenylsulfonyl)piperidi AA
0=8=0 n-4-yl)methyl)-5-methylthiazol- MM
F\©/F 4(5H)-one
2-((18,28,4R)-
. Hon . bicyclo[2.2.1]heptan-2- 0
B ]: s lamino)-5-(1-(2- X
HH 7% o | 4821 | 482 yiminops-(1-2-
o D chlorophenylsulfonyl)piperidin- L
c 4-yl1)-5-methylthiazol-4(SH)- MM
one
0
. N 2-((S)-1-(2-
: : N/&S 280.4 | 281 fluorophenyl)ethylamino)-5- Z
C(F\H isopropylthiazol-4(5H)-one
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C~- HCH3 4(5H) -one N O N 2-(2-fluorophenylam no)-5- M S 301.3 302

met hyl -5-(pyridin-4-yl)thiazol N X F H CH3 4(5H)-one 2-((1S,2S,4R)-H ~N S N
bi cycl o] 2. WORMEISMA-2 H x H yl anmino)-5-((1-(furan-4- 4PCTAUS2E/042081
carbonyl ) pi peridin-4- N MM yl)nethyl)-5-nethylthiazol- o 4(5H)-one 154 WO
2005/ 116002 PCT/ US2005/018081 Mol Mass Met hods of Structure Nanme W . Spec

Prep. I"~H /N N tert- butyl1(4((2((1S 2S,4R) lib H s
bi CyC| o2 _2. I_Lhnnf an-2-_H vl am ) .. 5. fh\/l A4-0ox0=-4 5- X N _506.7 507
di hydr otgt(s%zsol 5- AA O NHWPI)nVNg; 5 pi peri di ") |) 2- MM | Methods of
met hyl -] = Yfopan- 2 yl cal qg?te Sﬁéé(l (2-amn "HH-~NO p
met hyl pr opanoyl ) pi peridin{4- T """ X H 406 407 yl)nethyl)- 2-((f§},)'25, 4R) -
AA biclyclo[2.2. 1] hepdan-2- N W 2-((S)-1-(3,5-
: N
P bis(trifluoromethyl)phenyl)eth
FC N/Ls 398.4 | 399 ( _ _ Yhp .Y) Y z
lamino)-5-isopropylthiazol-
CFs 4(5H)-one
o P 5-isopropyl-2-((S)-1-(4-
Nl§*< 3304 | 331 | (trifluoromethyl)phenyl)ethyla z
H
FaC mino)thiazol-4(5H)-one
O .
N 5-1sopropyl-2-((S)-1-(2-
s 330.1 | 331 | (trifluoromethyl)phenyl)ethyla z
H mino)thiazol-4(5H)-one
0 2-((S)-1-(3,5-
= N
o bis(trifluoromethyl)phenyl)eth
e HA§V< 4124 | 4p3 | OCEuoromethybphenyethy |
lamino)-5-isopropyl-5-
CF3 methylthiazol-4(5H)-one
0 5-isopropyl-5-methyl-2-((S)-1-
"z N 4-
: NJ’:SgV( 3444 | 345 ( z
/O/\H (trifluoromethyl)phenyl)ethyla
FaC mino)thiazol-4(SH)-one
A 2-(S)-1-(4-
: N/&S 2804 | 281 fluorophenyl)ethylamino)-5- z
F/©A H isopropylthiazol-4(5H)-one
0 (R)-5-isopropyl-5-methyl-2-
= N S)-1- Z
: J’\Jg)\ 2764 | 277 ( -
@\ ﬁ s = phenylethylamino)thiazol- AA
4(5H)-one
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yl am no) - 5-met hyl t hi azol - NH2 4(5H)-one O/ N 2-(cycl ohexyl am no) - 5- net hyl
M 289.4 290 5-(pyridin-4-yi)thiazol-4(5H 21 X H S one O

2- (AdamanMWM2005AH16803 no) -5 M 341.5 342 net hyl - 5- pyri di n- BCTUS2085/818881 JO-H s
4-one X 0/ N 2-(cycl ohexyl nethylam no)-5 M C'Ns 303.4 304

met hyl -5- (pyridi n-4-yl)thiazol- x H 4(5H)-one HH 2-((1S, 2S,4R)- rHNYN O
bi cyclo[ 2.2. 1] heptan-2- M /- S 301.4 302 ylam no)-5-net hyl -5-(pyridin- X
3-yl)thiazol -4(5H)-one N 2-(2-chlorophenylamno)-5 M \ 317 .8 318
met hyl ;\%—(%ri di n-3-yl )t hi Modl | xMasy (H 4(5H)-on§ 155 WO 2005 Msagiz of
PCT/ US20B%19948081 Mol Mas Met hggs qf Structu me W. pecPPrep. ON
2-(2- chl or ophenyl ani no) - 5 Wiv | 1988 ¢ \ ]/ 317.8 318 rep.

met hyl-5-(pyridin-Zgyl)thiazol{ X H 4(@705-.@515}@{/{.3:1“?&1@1:193, 2iS, 4R

= N ‘\\l\ S ‘1‘ Z

: A’g‘\ 276.4 | 277 () _

©/\ N s phenylethylamino)thiazol- AA
4(5H)-one

2-(bicyclo[2.2.1]heptan-1-

H

NN
¥ =0 e . S
"5 252.4 253 ylamino)-5-isopropylthiazol- X

4(5H)-one
0
N 5-isopropyl-2-((R)-1-(2-
NJ’\ s 3304 | 331 (trifluoromethyl)phenyl)ethyla Z
H mino)thiazol-4(5H)-one
CF4

2-((R)-1-(2-

0
N \ |
A 280.4 | 281 | fluorophenylethylamino)-5- z
e ﬂ : isopropylthiazol-4(5H)-one

2-((R)-1-(4-

0]
N
/©)\N,¢S 280.4 | 281 fluorophenyl)ethylamino)-5- Z
H
F

isopropylthiazol-4(5H)-one

H 2-(bicyclo[2.2.1]heptan-1- .

NN lamino)-S-methyl-5-
@/ \(7?0 2923 | 293 Y Y

S (trifluoromethyl)thiazol-4(5H)-
FaC one cC
2-((S)-1-(2-

mino))-8-oxa-1-thia-3-
EE

0
. 0O
: N trifluoromethyl)phenyl)ethyla
' /E@CO 3584 | 359 | ypheny) X
N~ S
L
CF

3 azaspiro[4.5]non-2-ene-4-one
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NYN O bicyclo[2.2.1] heptan-2- M H S 301.4 302 yl am no) - 5- net hyl
X N 2-yl)thiazol

di n-

car bonyl ) piOp289ps/thiepp24= X H 433.6 434 yl)nethyl)-2-((1S, 2SHAsMos/018081

bi cycl o[ 2. 2. 1] heptan-2- MM o~ yl am no)-5-net hyl t hi azol -

N 2-((1 S, 2S,4R) sN o bicyclo[2.2.1]heptan-2 H X 430.6 431

yl am no) - 5- net hyl
car bonyl ) pi peri din-4- yl)nethyl)thiazol

N=N 4(5H) - one

-5-((2-(5- AA N nethylisoxazole-3 NNo MM o
-4(5H)-one 2-((1 S,2S5,4R) NN S N

bi cyclro[Z7ZITheptan- 2- [H MbLAN Mkss2] ((1- (3, 5 X 244476 445 Methods of
di et hgkismreazol e-4- AA} N o carbonYl) P eridi nNdmeMM i P o N
yl) et hyl ) - 5- met hyl t hi aZol Wt1 4 (Sgdp- pne 156 WO 2005/ 116002 Prep
PCT/ U$ ss—Met-hods—et—=St u"’“'"{i 'ﬁ ﬁ pee—Pr-ep-
S, 2S, 4R) (N S N obi cydl of 2. 2| I | hepl arfSy>HForopy S-methyl-2-
S)-1-(2- Z
‘%\ 344.4 | 345 _ (©)1
(trifluoromethyl)phenyl)ethyla AA
a mino)thiazol-4(5H)-one
o} (R)-5-1sopropyl-5-methyl-2-
: N S)-1-(2- Z
g 3444 | 345 _ (@)1
Q\ ﬁ - (trifluoromethyl)phenyl)ethyla AA
CF3 mino)thiazol-4(5H)-one
HYN (S)-2-(bicyclo[2.2.1]heptan-1- S
e O . ]
@/ St 266.4 | 267 ylamino)-5-isopropyl-5- X
/”- methylthiazol-4(5H)-one AA
HYN (R)-2-(bicyclo[2.2.1]heptan-1- S
- 8]
@/ Sl 2664 | 267 ylamino)-5-isopropyl-5- X
" methylthiazol-4(5H)-one AA
0 (8)-2-((S)-1-(2-
: N ' fluorophenyl)ethylamino)-5- Z
A /QJg\< 2044 | 205 | ¥ Yhjethylamino)
©f\ ﬁ S isopropyl-5-methylthiazol- AA
F 4(5H)-one
0 (R)-2-((S)-1-(2-
: N fluorophenyl)ethylamino)-5- Z
BN 2944 | 295 , pROYLERY . )
©f\ ﬁ Sz isopropyl-5-methylthiazol- AA
F 4(5H)-one
0 2-((S)-1-(2- o
: N fluorophenyl)ethylamino))-8-
: ,&JSCO 308.4 | 309 _ y_ X
@N S oxa-1-thia-3-azaspiro[4.5]non-
H EE
F 2-ene-4-one
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H yl am no)-5-((1- (i soxazol e-5- 416.5 417 AA carbonyl)piperidin-4- NMM o \
I N yl)nethyl)-5-nmethylthiazol
bi cycl o[ 2WD 2006@s0en-2 H X 429.6 430 yl am no) - 5- net hyl - BET/($2003/018084
met hyl -1 Hi m dazol e-4 MM N carbonyl ) pi peridin-4 yl)methyl)thiazol -4(5H)-one
HHS5-((1-(1Hindole-3 _ HN N S N carbonyl)piperidin-4- H 464.6. 465
yl)ymethyl)-2-((1S, 2S,4R)- AA N bicyclo[2.2.1]]heptan-2- / NH MV

4(5H) - one

n > 2-((1S, 2S, 4R) -

HHs o

7

yl am no) - 5-net hyl t hi azol - 4(5H)-one 5-((1-(1Hindole-2 r~=~(N.S NoO
car borfyl ) pi peri di n- 4- XL\AI-M454 &Md4&S5 [yl ) met hyl ) - 2- ( (1S, 2S, 4R) Méthods of
bi cycl| Sftctarel ] hept an-2 N WO HN .| yllam no)-S- yl t hi azol |4(5H)-one
tert-hutyl 4-(2-((1 S, 2 (S, ™D Hﬁﬂﬁccycl o[ 2.2.1] heptan-2- L |H HPEPf 40
408 yl[ammo)=5-metnyh- 4-[oxX0- 4, pb- X dirhydrothiazotr=5-yl ) pijperidimne-
2-((S)-1-(4-
: N 0
: . J’\S 2523 | 253 fluorophenyl)ethylamino)-5- x
F Jij\ H methylthiazol-4(5H)-one
(R)-2-((1S,2S,4R)-
H H N ‘ bicyclo[2.2.1]heptan-2- O
ébg \S(’ o | 2023 | 293 ylamino)-5-methyl-5- Y
H “'CFy (trifluoromethyl)thiazol-4(SH)- cC
one
(S)-2((1S,2S 4R)-
H H N bicyclo[2.2.1]heptan-2- O
ébg \S(’\Zfo 2923 | 293 ylamino)-5-methyl-5- Y
H $YCF; (trifluoromethyl)thiazol-4(SH)- cC
one
0 S-isopropyl-5-methyl-2-((R)-1-
N (2- z
A 344.4 | 345 _
H (trifluoromethyl)phenyl)ethyla AA
CF3 mino)thiazol-4(5H)-one =
0 2-(R)-1-(2-
N fluorophenyl)ethylamino)-5- V4
‘ P 294.4 | 295 , _
N S isopropyl-5-methylthiazol- AA
F 4(5H)-one
0 2-((R)-1-(4-
N fluorophenyl)ethylamino)-5- Z
J’\ng< 2944 | 295 , ,
NS isopropyl-5-methylthiazol- AA
F 4(5H)-one
0]
] N,z&\ 2((S)1-(2-
A z /QS 2523 | 253 fluorophenyl)ethylamino)-5- Z
CCH methylthiazol-4(5H)-one
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1=car boxyl ate 157 WD 2005/ 116002 PCT/ US2005/ 018081 Mol

Mass Met hods of

Structure Nane W. Spec Prep. 2-((1 S,2S,4R) L bi cyclog)z 2. 13he ptan-2 7"
NYN X 30W9 285816002 no)-5-nethyl -5 H 5 2: AA H NH CT/US2005/018081
(piperidin-4-yl)thiazol-4(5H - MMa) one 5-(1l-acetylpiperidin-4-yl)-2 L
~KHH H " ((1S,2S,4R) x HHs- % 349.5 350 bicyclo[2.2.1jheptan-2 H~ (
o yl am no) - 5- net hyl t hi azol M\/I 4(5H) one 2- (( 1 S2S4R) L H
bi Cyc' qf’) 2 1'Lhnnf an-2 4015402 \l| QmJ\_g) 5 (:I.:‘{fura!l: H AA
car bonylg) piper i di n-4-yl ) -|5- MW w%ﬁ%ﬁl { hi azol - 4(;‘2};11;n one 2-((1 Mefwdarf
Wt. Spec Prep
0 2-((S)-1-(2-
= N fluorophenyl)ethylamino))-1- o)
/[/SO 2024 | 293 | °F jf) ylamino))
ﬁ S thia-3-azaspiro{4.4]non-2-ene- X
4-one
2-(S) 1+
0
. N ,g( fluorophenyl)ethylamino)-5- o)
: ) e
N/LS or,| 3203 | 321 methy1-5 X
. H (trifluoromethyl)thiazol-4(5H)- cC
one
(9)2(S)-1-(4 *
N ’ fluorophenyl)ethylamino)-5 Ad
z uorophenyl)ethylamino)-5-
g < 294.4 | 295 oropREnyyEyamE
O/\ N isopropyl-5-methylthiazol-
F 4(5H)-one
. (R)-2-((S)-1-(4-
: N fluorophenyl)ethylamino)-5- X
Nf}{ 2944 | 295 | YR )
FD/\H isopropyl-5-methylthiazol- AA
4(5H)-one
0
\ /g\ 5-methyl-2-((S)-1- o
: N /&S 2343 | 235 phenylethylamino)thiazol- .
©/\H 4(5H)-one
o 5-methyl-2-((S)-1- o
= N henylethylamino)-5-
: AJS( 3023 | 303 _ PRV , ) X
©/\ lr:ll S CF; (trifluoromethyl)thiazol-4(SH)- cc
one
H H N 2-((18,2S,4R)- o
' Z bicyclo[2.2.1]heptan-2-
éb/ T | 3204 | 321 S X
H 3 ylamino)-5-isopropyl-5- ce
(trifluoromethyl)thiazol-4(5H)-
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L HH" bicyclo[2.2.1] heptan-2- X HHs "

412.6 413 ylam no)-5-(1- AA o

I soni coti no I&)i eridin-4-yl)-5 MM nethylthiazol-4(5H)-one 2-((1S, 2S, 4R) -
%0 abosii

H bicycl o

ni coti noyl pi peridin-4 MM yl)thiazol -4(5H)-one 2-((1S, 2S, 4R) -

412.6 413 bicyclo[2.2. 1] heptan-2- X H/

1§00hept an-2 X H H 412.6 413 yl ani no) - 5PGEMUSN05M18081 o

L 13CN s "

IN yl am no}-5-nethyl-5-(1- AA O

pi col i noyl pi peridin-4- MM 158 WO 2005/ 116002 PCT/ US2005/018081 WMol Mass
Met hods Spec—Prep—y)thi-azol-4({5H)-one
2-((1S.[28 45% L ~(Mp N biMpti o[ ¥ass 1] heptan-2,T' H 426. 6 427 Methods of
yl ani nd)SBCHES hyl - 5- (1- (2 ?,t LNLE-.." [AA (pyr - 4-y1 ) acetlyl )@'te?)eri din
4-yl)tHi azol -4(5H) -one 2-((1 §, 2S, 47%) 4H bi cycl o[ 2. 2. 1] hept an- 2- "HS N
426.6 427 ylanmino)-5-nethyl-5-(1-(2- X one
H H 2-((1S,25,4R)-
s N .
= bicyclo[2.2.1]heptan-2-
éb \S( © | 2804 | 281 22 Thep X
H ylamino)-5-ethyl-5-
: . AA
: isopropylthiazol-4(5H)-one
o (R)-2-((S)-1-(2-
- N fluorophenyl)ethylamino)-5- 0]
AL 3203 | 321 methyl-5- Y
N~ S TF,
@F\H (trifluoromethyl)thiazol-4(5H)- CC
one )
5 (5)-2-((S)-1-(2-
N ‘[g\ , fluorophenyl)ethylamino)-5- 0
:_-: ] Land thvl-S-
N/ks o, | 3203 | 321 methyl-5 Y
- H (trifluoromethyl)thiazol-4(5H)- cC
one
0 2-((1572894R)_ w
H N _ bicyclo{2.2.1)heptan-2-
2 M 266.4 | 267 _ 0
"}1{ S ylmethylamino)-5- X
H isopropylthiazol-4(5H)-one
o 2-((1S,2S,4R)- w
H N bicyclof2.2.1]heptan-2-
3 A 238.3 | 239 , o)
H S ylmethylamino)-5- v
H methylthiazol-4(5H)-one
0 5-isopropyl-2-((S)-2,2,2-
CFs N _ trifluoro-1-
M 316.3 | 317 o Z
‘r:l{ S phenylethylamino)thiazol-
4(5H)-one
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1 AA (pyridin-3-yl)acetyl)piperidin MM 4-yl)thiazol-4(5H)-one 2-((1
S, 2S,4R)- bicyclo[2.2.1]heptan-2- L 4FH gs ylam no)-5-nethyl-5-(1-(3- X H
440. 6 441 WQ005d16908- AA  yl ) propanoyl ) pi peri di n-4- NMM PCT/US2005/018081
yl)thiazol -4(5H)-one 2-((1 S, 2S,4R) bicyclo[2.2.1]heptan-2- L Y
ylam no)-5-(1- X 403.6 404 (cycl opentanecarbonyl)piperidi AA O
n-4-yl)-5-nmethyl thiazol-4(5H- MM one 2-((1S,25,4R) L 4 ~H N

bicycl 2.2 1lheptan-2- X H'H g 439 6 440 ylani na)-5-nethyl -5- (1-(3-
phenyl prg‘g g%_r)p ip eridi ™Mal aMassM vyl )t hi azol 4(5H) - one 15MleW0ds of

e |
I%(r)gg/ 116 /USZOOS/OJBO\%}_ I\/bblpec Mass Met hods Name " st v uct ur e Naﬁ%pW' Spec
o 2-((1S,25,4R)- w
N bicyclo[2.2.1]hept-2-
N/Q’gG 2784 | 279 yelol2.2. Unept- 0
NS ylmethylamino)-1-thia-3- X

azaspiro[4.4]non-2-ene-4-one
2-((1S,25,4R)-
bicyclo[2.2.1Theptan-2-

v 0
4b/\ /Q 306.3 307 ylmethylamino)-5-methyl-5- v
CF
3 (trifluoromethyl)thiazol-4(5H)-

CC
one

g 2-5,5- o

_N difluorobicyclo[2.2.1]heptan-2-
F\éb/ T Neo | 2603 | 261 o (2.2.1]hep 0
¢ S ylamino)-5-methylthiazol- v

4(5H)-one

2-(5,5- o

‘ H difluorobicyclo[2.2.1]heptan-2-
Sfo 3283 | 329 ylamino)-5-methyl-5- v
F CF;3 (trifluoromethyl)thiazol-4(5H)- co

one

L ethyl 2-((1S,4R)-
CJ A T =0 :
bicyclo[2.2.1]heptan-2-
g oH S\i: 282.4 | 283 yolol2.2-1 bep X
)

ylamino)-4-oxo0-4,5-

dihydrothiazole-5-carboxylate

2-((1S,4R)-Bicyclo[2.2.1]hept-

ébH(H \rN 2-ylamino)-1,4-dioxo-4,5-
= o ' ) .
dihydro-1H-1A"- le-5-
T HS 298.4 | 299 thydro-1H-12 thiazole X
7

carboxylic acid ethyl ester
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2-((1 S,25,4R) L N bicyclo[2.2.1] heptan-2 X sj1N375.6 376 ylam no)-5-(1 H
cycl opentyl pi peridin-4-yl)-5 JJ nethylthiazol-4(5H-one d H NY" o

tert-but ywoi2002116802 y ' s 409.9 408 chl or ophenyl am no) - 4PCRUS205018D81 N

di hydr ot hi azol - 5-yl ) pi peri dine- X 1-carboxylate HO O

2- (3- Hydroxy-adamantan-1- O idin-4- M 357.5 358 Yl am no)-5-nethyl-5-PYr )1
SHI ~ Nyl-thiazol-4-one x 5- (1 benzoyl pi p er|d|n 4-yl)-2 L HsH1

411. 6 412 bieyclef22-heptan o—yamr-rer—b—rethyHt-hiazel—)
4(5H) - 0 2-@ 1S, 25, 4R) L| Mdydi Bﬁgﬁz.l] heptan-2 s. X N N)- o%‘ﬁgﬁ%w
418.6 4 r\%nw 1 N0) - 5- et hyl vy ( 1 gpéct Hi azol e- 4- a|'nE)onyI ) pi per| di rep.
o ethyl 4-oxo0-2-(2-
N o~ trifluoromethyl)phenylamino)-
Py 3323 | 333 ( _ y)p, g ) X
N~ °S 0 4,5-dihydrothiazole-5-
CFs carboxylate
ethyl 5-(3-ethoxy-3-oxopropyl)-
0 0) 4-0x0-2-(2- X
Q J:é%/go 4324 | 433 (triﬂuoromethyl)phenylamino)- DD
N~ S — 4,5-dihydrothiazole-5-
CF; o
carboxylate
H
— H 2-((1R,2R,4S)-
) N
H ¥ =0 bicyclo[2.2.1]heptan-2-
H S 2664 | 267 ‘ _ X
CHs , ylamino)-5-methyl-5-
ropylthiazol-4(5H)-one
o, propy (SH)
H
_ H 2-((1R,2R,4S)-
SN
x \r/N 0 bicyclo[2.2.1]heptan-2-
H S 3064 | 307 ) X
CH, ylamino)-5-methyl-5-(2,2,2-
F trifluoroethyl)thiazol-4(5SH)-one
FF
N 3 2-(2-Trifluoromethyl- .
M 3433 | 344 | phenylamino)-1-thia-3,7-diaza-
N S J~NH : : X
CF, H o \ spiro[4.5]dec-2-ene-4,6-dione
H " - 2-((1R,2R,4S)-
- > NY/N O | 2934 | 204 Bicyclo[2.2.1]hept-2-ylamino)- M
H S 1-thia-3,7-diaza-spiro[4.5]dec- X
O
HN 2-ene-4,6-dione
0
N tert-butyl 3-(4-ox0-2-(2- X
©\ A o7< 3884 | 389 | ,
uorome enylamino)-
NS (trifl thyl)phenyl ) DD
CFa O
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MM 4-yl)thiazol -4(5H)-one 2-((IS,4R) - bicycl o[ 2. 2. l]heptan 2- L s 416.5
417 Yl am no)-5-nethyl-5-(1 (5- X H nethylisoxazol e-3- AA
car bonyl ) WiORPY/ Hi6M24- y| ) t hi azol - MM 4(5H)-one 160 WD 20&5‘7/[_[%2@%28081

PCTI US2005/ 018081 Mol Mass Met hods of Structure Name W. Spec Prep.

2-((1'S,4R) - bicyclo[2.2.1]heptan-2- L 5 F 457.6 458 ylamno)-5 (1-(3-(4- X
H N fl uorophenyl) propanoyl)piperid AA in-4-yl)-5-nethylthiazol-4(5H)- WM
one N-(3-(4-(2-((1 S 4R) | bicyclol[2. 2 1'thn'r:-\n9)( N'H 468 6. 469
yl ami c#‘ 5- et hyl - 4- oxo- #, Mol AaMasgdi[hydr ot hi a 5-yl) pi per (Mﬁbodsl\@ﬁl
1- car S)‘I"}“ﬁ‘henyl) acet afi Sf‘ I—%—g 2-((1S, 4R ame” -v'~ Y plL
bi cyclio[ 2. 2. 1] heptan-2- HH'S ! ” £ 318 X g\ N yl am no) - 5- ( 2¢ netPﬁ?B(ypyL'i din
4,5-dihydrothiazol-5-
yl)propanoate
H H 2-((18,2S,4R)-
NN
L&( 3 =0 Bicyclo[2.2.1]hept-2-ylamino)- M
T4 s 2934 | 294 i i _
H 0 1-thia-3,7-diaza-spiro[4.5]dec- X
HN 2-ene-4,6-dione
0 3-(4-ox0-2-(2-
N trifluoromethyl)phenylamino)- X
M OH| 3323 | 333 ¢ ) Y)p_ Y )
N S 4,5-dihydrothiazol-5- DD
CF
$ o yl)propanoic acid
0
N : 2-(2-chlorophenylamino)-5-
M )~cHg | 240.7 | 241 X
N~ S - methylthiazol-4(5H)-one
a N
N-isobutyl-3-(4-0x0-2-(2-
o ) . . X
N (trifluoromethyl)phenylamino)-
/N,,:g_/‘ﬂ 387.4 | 388 _ , DD
NS ° 4,5-dihydrothiazol-5-
CF : MM
yl)propanamide
o 3-(4-0x0-2-(2~ x
N (trifluoromethyl)phenylamino)-
)é’\«”"@ 407.4 | 408 _ y_)p ylamino) DD
N 0 4,5-dihydrothiazol-5-yl)-N-
Fa MM
phenylpropanamide
0 5-(3-ox0-3-(piperidin-1- X
N
| o} yDpropyl)-2-(2-
Q\N%Jsg—\_( 994 | 400 | thpf)) vengtaminoyt | 2P
H N uorome: enylamino
wt O Vi s
hiazol-4(5H)-one
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AA /O 4-yl)thiazol-4(5H-one 4 H-N S N~~0o__ N-(4-(4-(2-((1S,4R)- L H'"~(

y~('~N o bicycl o[ 2. 2. 1] heptan-2 ~~ X 468.6 469 yl ani no) - 5- et hyl - 4- oxo- 4, 5-
AA  NH di Wai2008/ni680201 - 5-yl ) pi peri di ne- MM ~ 1-carbonyl )ptiEagiopsesdsim de H H
2-((1S,25,4R) NNL Hbicyclo[2.2.1]heptan-2- X HN 425.6 426

yl am no) - 5-nmet hyl -5-(1-(2 AA phenyl acetyl)piperidin-4 MM

yl)thiazol -4(5H)-one 161 WO 2005/ 116002 PCTI US2005/ 018081 Ml Mass Met hods

of Structure Nane W. Spec Prep. HQ 2-((1S52S 4R)- | HHSsS

bi cycl p[ 2. 2. 1] hept an- 2- X Mdl4.|6MeB9 | ami no)-5-(1-(4 i 1 AA | Methods of
f 1 uor obRWEIBYE) pi per i di n-b- g- F 5f et hyl t hi&m®¢ - 4( 5H) - on¢ 25 ((1

S,2S,4R) SH _ o. bicycllo[2"2.]1PREptlan-2-" L V' 507.6 508 Tep-
yl am nO) S-MetiyT-5-(1- (- (4 (tri Tuog_ég&torg&o)h% nﬁl | propan AA

1Y%

oyl ) pi perl di ng yI)thlazd)I- MM| CF3 4 X
/LS Y 4334 | 434 | oxopropyh)-2-(2- . DD
CF3 %) (trifluoromethyl)phenylamino)t MM
hiazol-4(5H)-one
2-((1S,2S,4R)-
M

ylamino)-5-methyl-5-(pyridin- X
4-yl)thiazol-4(5H)-one

5-methyl-5-(pyridin-4-yl)-2-(2- M
Q A 351.4 352 -| (trifluvoromethyl)phenylamino)t

H H
N N N
éb( T =0 bicyclo[2.2.1]heptan-2-
H S 3014 | 302
H S
. | =N

S X
F4C CHg , hiazol-4(5H)-one
o ~Z IN 2-(2-chlorophenylamino)-5- M
Q A 317.8 | 318 | methyl-5-(pyridin-4-yl)thiazol-
8" cH X
3 4(5H)-one
- 2-(2-fluorophenylamino)-5- M
/L 301.3 | 302 | methyl-5-(pyridin-4-yl)thiazol-
SR X
3 4(5H)-one
o oK 2-((1S,2S,4R)-
éb:N\s(/N 0 bicyclo{2.2.1Jheptan-2- X
H lamino)-5-((1-(furan-4-
4156 | 416 4 N )1)('( ('d' A AA
carbonyl)piperidin-4-
) )meth lyspp hylthiazol MM
i) -3-met -
O)\Clo yDmethyl)-5-methylthiazo
4(5H)-one
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2-((1 S,25,4R) 4H H bicyclo[2.2.1] heptan-2- L H N S~DN

ylam no)-5-nethyl -5-(1- X o0 417.6 418 (thi ophene-4- AA

car bonyl ) piQu2ep$/theme24- yl ) t hi azol - MM  4(5H) - one 2- (( 1S, 2CFAS2005/018081

bi cycl o[ 2. 2. 1] heptan-2- X 453.6 454 yl ammp) - 5-net hyl -5-(1- (4 AA

phenyl but anoyl ) pi peridin-4 MM yl)thiazol -4(5H)-one 2-((1S,2S5,4R)- v' 0 o
bicyclo[2.2.1] heptan-2- L ( fir" 517.7 518 Ylam no)-5-nethyl-5-(1-(3-(4- X
(met hyl sul f onyl ) phenyl )propan AA _A-0, oyl)piperidin-4-yl)thiazol- MV

4(5H) - one 162 WO 200511160040oPCT/M830(05/ 018081 _Mdl Mass Met HoMetlofds of
Struct (SEUSEE W . Spec Pregl -|§ -((1S,2S, 4RNamg S L H s {o p
bi cycl [ 2. 2. 1] hept an- 2- X 37. 6 yl am no)-5-(1 AA Tep.
ci nnampyT |_\|-peﬁ|\?|Nn-4-y1) -5 MM fret hyl Ier?—%(l)ll)flﬂ(ﬁ?{i-&?g,ZSAR)-
Cj X ¥ =0
H s bicyclo[2.2.1]heptan-2-
ylamino)-5-methyl-4-0x0-4,5- X
N 506.7 507 dihydrothiazol-5- AA
o 4 yl)methyl)piperidin-1-yl)-2- MM
Oi() methyl-1-oxopropan-2-
>< ylcarbamate
H 1 5-((1-(2-amino-2-
ébg \S(’N 0 methylpropanoyl)piperidin-4- X
H
)methyl)-2-((1S,2S,4R)-
406 407 yb' | [;2 i(]h 2) AA
1cyclo|2.2.1 |heptan-2-
N Y P . MM
ylamino)-5-methylthiazol-
°
2 4(5H)-one
O AN 2-(cyclohexylamino)-5-methyl- M
O\ /E ~ 2894 | 290 5-(pyridin-4-yl)thiazol-4(5H)-
N s X
one
0 2-(Adamantan-1-ylamino)-5- M
@\ WUOAS' | 3415 | 342 | methyl-5-pyridin--y)-thiazol-
NS X
H 4-one
O &« {‘1 2-(cyclohexylmethylamino)-5- M
N
A = 303.4 | 304 | methyl-5-(pyridin-4-yl)thiazol- .
O/\“ 4(5H)-one
H H 2-((1S,2S,4R)-
—_ _N__N
éb( ¥ =0 bicyclo[2.2.1]heptan-2- M
H S 301.4 | 302 . 1
H | X | ylamino)-5-methyl-5-(pyridin- X
2N 3-yl)thiazol-4(5H)-one
o N | 2-(2-chlorophenylamino)-5- M
‘ Q /NQ ~~ | 317.8 | 318 | methyl-5-(pyridin-3-yl)thiazol- <
Cl h! S 4(5H)-one
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H NN 2-(bicyclo[2.2.1] heptan-1- M O ~~~JJ S 301.4 302
yl am no) -5-nethyl -5-(pyridin X 4-yl)thiazol-4(5H)-one 0 2-((S)-1-(4- O

329. 4 330Wa wos/tish@enyl ) et hyl am no) -5- M net hyl - 5- (pyr i dPCF/US2005/018081z0i - X
4(5H)-one O 2-((S)-1-(2- fluorophenyl)ethylam no)-5- 329.4 330 M HNS \

met hyl - 5- (pyridi n-4-yl)thiazol N 4(5H)-one x O 5-nethyl-5-(pyridin-4-yl)-2-
NO ((S)-1-(2- 379.4 380 M1 " H S bN (trifluoronethyl)phenyl)ethyla CFa

m no)thiazol -4(5H)-one x e 0 HO/ , 5-Ethyl-2-(3-hydroxy- N X L " S 308.4
309 adamant an- 1-yl am no)-5-Mol N Meaéshyl -t hi azol -4-one 2-((1 S, Rtk of | NYN
o bi cyqlStfuetuge 1] heptan-2-| X__H BN 0 377.6 378 yNameno)-5-(1

i sobut yryl pi peri di n-4-yl)F5¥tef hPhil azol - 4( 5H) - one MM Prep.
z 0 N= 2-(2-chlorophenylamino)-5- M
A XN | 317.8 | 318 | methyl-5-(pyridin-2-ylythiazol- <
N~ 'S
H

4(5H)-one

Cl
H H 2-((1S,2S,4R)-

S N N
Ab( ¥ =0 bicyclo[2.2.1]heptan-2- M

H s 301.4 | 302 , -

H i AN ylamino)-5-methyl-5-(pyridin- X
N# 2-yl)thiazol-4(5H)-one
5-((1-(1,2,3-thiadiazole-4-

H H
4&( N\(’N 0 carbonyl)piperidin-4- X
H s
H )methyl)-2-((1S,285,4R)-
4336 | 434 Y)_ -2 ) AA
bicyclo[2.2.1]heptan-2-
N MM
O}\{;\f‘, : ylamino)-5-methylthiazol-
4(5H)-one
H o , 2-((1S,2S,4R)-
ébg s/N o) bicyclo[2.2.1]heptan-2- X
H :
: lamino)-5-methyl-5-((1-(5-
430.6 | 431 Y ) -3 AA
N methylisoxazole-3-
N. Y MM
g carbonyl)piperidin-4-

yDmethyl)thiazol-4(5H)-one
2-((1S,2S,4R)-

Lﬁ(ﬁ gy bicyclo[2.2.1]heptan-2-
g RS ° ylamino)-5-((1-(3,5- X
4446 | 445 dimethylisoxazole-4- AA
N o carbonyl)piperidin-4- MM
O )= yl)methyl)-5-methylthiazol-
4(5H)-one
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163 WD 2005/ 116002 PCT/ US2005/018081 Mol Mass Methods of Structure Name
W. Spec Prep. 2-((1 S, 25 4R) 14 L AYH bicyclo[2.2.1]]heptan-2 X " " s NoO
417.5 418wW9Ql20081160025- net hyl -5-(1-(3,3,3 AA CF3 PCT/US2005/018081
trifluoropropanoyl)piperidin-4 M yl)thiazol-4(5H)-one 2-((1 S,2S,4R) HH
bicyclo[2.2. 1] heptan-2- L NY_ ]Jamno 5-1 X HHs o 375.5 376 y ) (
(cycl opr opanecar bonyl ) pi peridi AA n-4-yl)-5-nethylthiazol-4(5H- MM one
2-((1S,2S,4R)- HH N bicyclo[2.2.1] heptan-2- L Jamno-5 s N 389.6 390 y )
-(1- XY (cycrobutanecar bpnyfoi Pl pefaksd[n- AA 4-yT)-5-nmethyltn "Mélfxo&( VM
one 2-|(StuctureS, 4R) H H L| NTN |bicycl|o[2.2. 1] héeygnen-2 H H 1SN o 395.5 396
yl am o) - 5- (1- (2-f | uor o- - W&. J}nﬁpﬁyl propanoy] ) pi peri di n-4- F MWrep.

one 2-((18,28,4R)-
bicyclo[2.2.1]heptan-2- X
lamino)-5-((1-(isoxazole-5-
416.5 |. 417 Y b) 1()(( i AA
carbonyl)piperidin-4-
N pP1p . MM
Omn yDmethyl)-5-methylthiazol-
4(5H)-one
oy ' 2-((18,2S,4R)-
' “ =0 icyclo[2.2.1]heptan-2-
HN\S‘/N bicyclo[2.2.1]heptan-2 .
H .
lamino)-5-methyl-5-((1-(1-
429.6 | 430 Y ) AR AA
N methyl-1H-imidazole-4-
N L MM
g \ Z carbonyl)piperidin-4-
N yl)methyl)thiazol-4(5H)-one
H N 5-((1-(1H-indole-3-
) N /N
L,bﬁ \g ° carbonyl)piperidin-4- X
H
D)methyl)-2-((1S,2S,4R)-
. 464.6 | 465 ™ -2 ) AA
N bicyclo[2.2.1]heptan-2-

7 NH MM
o | ylamino)-5-methylthiazol- |
4(5H)-one

5-((1-(1H-indole-2-

H H
Lb(NYN 0 carbonyl)piperidin-4- X
H §
H : Dmethyl)-2-((18S,2S,4R)-
464.6 | 465 yg. ly[;_z ﬁh , 2) AA
icyclo[2.2.1]heptan-2-
o . " MM
& N ylamino)-5-methylthiazol-
4(SH)-one
tert-butyl 4-(2-((1S,28,4R)-
H nYN bicyclo[2.2.1]heptan-2- L
Ql 7 7 =0
T~h s \_ o \é 407.6 408 ylamino)-5-methyl-4-0xo0-4,5- X
\\g dihydrothiazol-5-yl)piperidine- AA

1-carboxylate
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2-((1 S,25,4R) L ~H _H N bicyclo[2.2.1] heptan-2- x H HsN 363.5 364

yl am no) - 5- net hyl - 5- (1 propi onyl pi peridin-4-yl)thiazol MM M 4(5H)-one 164
WO 2005/ 1WaDIas/P6ee2JS2005/ 018081  Structure Mol Mass Nanechesivosieisodr W .
Spec Prep. 2-((1 S,25,4R) HHL NN= bicyclo[2.2.1]heptan-2- HS o 399.5
400 ylamno)-5-(1-(2,2- XHAA F F difl uoropropanoyl ) pi peridin-4 MW

yl ) -5-net hyl t hi azol - 4(5H) - one 2- ((1 S, 2S,4R)-H ~; H NYN

bi cycl o[22 1] heptan-2- | ~-]1="=1 0.0 331 4 ’%3?

yl am nog 2- met hoxypyr i d|M01 )< Massl S H1 i N 4-yl)-5-net hyl tMethed$ of4( 5H) -
AA  onpStrest €((S)-1-(4 O N& Ilé%rﬁgphenyl)et hyN&lRf no) -5 NLS 329P4 330|M H
N net hyl - 5(pyridin-2-y|)t I"azol Xl 4(5H)-one o i 2-((9S) 4r ‘O N

f | uor ophenyl) et hyl am no) 2-((18,2S,4R)-

L
H H i -2-
d N\(/ N bicyclo{2.2.1]heptan-2 X
hos o 307.2 | 308 ylamino)-5-methyl-5-
4 NH (piperidin-4-yl)thiazol-4(5H) AR
iperidin-4-yl)thiazol- -
Y MM(a)
one
5-(1-acetylpiperidin-4-yl)-2- I
f.H HY/N . ((1S8,25,4R)- X
g='H S7EC\ 349.5 350 bicyclo[2.2.1Theptan-2-
N\\( _ AA
o) ylamino)-5-methylthiazol- MM
4(5H)-one
2-((1S,2S,4R)- L
H HYN . . bicyclo[2.2.1]heptan-2- X
4&% s \ )| 4015 | 402 lamino)-5-(1-(furan-4-
K| 7EC‘N\(L/7 ylamino)-5-(1-(fur AA
o carbonyl)piperidin-4-yl)-5- MM

methylthiazol-4(5H)-one
2-((1S,28,4R)-
bicyclo[2.2.1Theptan-2-

‘ L
.‘H n N X
V¥ =0 /N .
H 8 Y1 412.6 413 lamino)-5-(1-
LF O {Q yiamino)-5-( A
o]
: MM

isonicotinoylpiperidin-4-yl)-S-
methylthiazol-4(5H)-one
2-((1S,25,4R)-

L
H bicyclo[2.2.1]heptan-2-
Lb(n\rﬂ° & 3 ly‘[s ]hp151 X
H 8 4126 | 41 amino)-5-methyl-5-(1-
] 7KCN <~ y ) | yI-5+( AA
nicotinoylpiperidin-4-
0 yipip MM
yl)thiazol-4(5H)-one
2-((1S,25,4R)- L
H H
SN N .
> bicyclo[2.2.1]heptan-2- X
ﬁbﬁ T OV 4126 | an3 _
N ' ylamino)-5-methyl-5-(1- AA
o
picolinoylpiperidin-4- MM
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Ns 329.4 330 M H nethyl-5-(pyridin-3-yl)thiazol x 4(5H)-one

2-((1R 2S,4R)-5,5- Q Fr N N o difluorobicyclo[2.2.1] heptan-2- 0 ~J~/ HH
337. 4 338W¥B 2pDsA1400RI vyl ami no) - 5- et hyl -5- (pyridin- M 4- WortN86@1808¢ 5H) - one
X O 2-((cycl ohexyl nethyl)amno)- P rNS 280.4 281 1-this-3-azaspiro]
.5]dec-2-en- X H 4-one 0 2-(cycl ohexyl nethylam no)-5- N P NS off 270.1 271
(2- hydroxyethyl)-5 X H nmethylthiazol-4(5H)-one 165 WD 2005/ 116002

PCTI US2005/ 018081 Structure Mol Mass Nane Met hods of W. Spec Prep. N O
2- (bijcycl o[ 2. 2. 1] hept an} 2M¥ - IL~1VQB§3. 4 239 yl am no) -5, 5- di nef hydthédsago] - X H
S 4(5Htrughe O 5- ( 2- hydf oxyet hyl)-2-| ~9DS OH 28net 295

(tridyclo[3.3.1.1-3, 7-] Hec¢tl- PSREC Ky ylam no)-1, 3-thi azol -4 5H)P1Qihe G
2- (trpecyctof 3731 1=3, 7 Tdecy =P S—304 5 305 vhs T o) =t=thira=3=—t— ) gN
azasqi r o[ 4. 4] non- 2- en- 4t one X ‘Srlé)?hli%?-mﬁi-bﬁe

2-((18,2S,4R)-
Lb”(“\rf” ) bic?'clo[2.2.1]heptan-2- X
1+~ 375() O 4266 | 427 | ylamino)-5-methyl-5-(1-(2-
© (pyridin-4-yl)acetyl)piperidin-
4-yhthiazol-4(5H)-one
2-((18,2S,4R)-

LIBH(HYN . bicyclo[2.2.1]heptan-2- X
h S;CN ) 4266 | 427 | ylamino)-5-methyl-5-(1-(2- "
° (pyridin-3-yl)acetyl)piperidin-
4-yl)thiazol-4(SH)-one MM
2-((18,25,4R)-
bicyclo[2.2.1)heptan-2-
{‘J%Enf;fé a 406 | a4 ylamino)—S-ITle'thyl-S-(l-(3- X
N ( (pyridin-3- AA
yl)propanoyl)piperidin-4- MM
yl)thiazol-4(5H)-one
2-((15,28,4R)-
‘g ‘ bicyclof2.2.1]heptan-2- L
{‘bﬁ Y;FC jp 403.6 | 404 yiamino)-3-(1- o X
N (cyclopentanecarbonyl)piperidi AA
° n-4-yl)-5-methylthiazol-4(SH)- MM
one
2-((1S,2S,4R)- L

bicyclo[2.2.1]heptan-2-

Pl X
F =0 .
T~/ s7Z‘CN 439.6 | 440 | ylamino)-5-methyl-5-(1-(3-

o phenylpropanoyl)piperidin-4-
yDthiazol-4(5SH)-one
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H JO 2-((cycl ohexylmethyl)amno)- P | /~rN'S 266.4 267
1-thi a-3-azaspiro[4.4]non-2-en- L H 4-one x N 2-(bicyclo[2.2.1]heptan-2 H
S H 254. /wWp3803/11a002n0) - 5- (2- X OH hydroxyet hyl )t hi azol -pT3iF§20esmasesti N O
2-(Bicyclo[2.2.1] heptan-2 H S 268.4 279 yl am no)-S-(2-hydroxyethyl)-5- X OH
met hyl t hi azol -4(5H)-one H N O 8-acetyl-2-bicyclo[2.2.1]hept-2 NN{ L 321.4
322 ylamno)-1-thia-3,8 N/O |I1" diazaspiro[4.5]dec-2-en-4-one 0 240.4 241
2-(cycl oheptylanm no)-5,5- P N dinethylthiazol-4(5H-one x H O a CH
2-(cyq| oheptyl am no) -5- (R-M»dl $ Blaés 4 257 hydroxyet hyl )t hi azpMeth&dd)ofone x
H 166 \i®0®E/ 116002 PCTf US2005/ Q18081 Mol Madmet hods of [Struycture |Name
W. Spec Prep. Q 2-(cycl|offptyl 8Fnqg)-5-(2-P 270.4 271 Prep.
hydr ox] et hytthyazor— X H a3, =SS G5 #& 5&Ryne O oH
5- (2- Hydr oxyet hyl ) - 5- net hyl ‘ﬂ(ﬁ,%‘;ﬁ?
H HY/N . bicyclo[2.2.1]heptan-2- X
ﬂb DOy 3756 | 376 ylamino)-5-(1-
H N\O L AA
cyclopentylpiperidin-4-yl)-5- 1
methylthiazol-4(5SH)-one
Cl H
N?M=0 tert-butyl 4-(2-(2-
S chlorophenylamino)-4-0xo0-4,5- L
409.9 | 408 ) )
dihydrothiazol-5-yl)piperidine- X
1-carboxylate
HO 2-(3-Hydroxy-adamantan-1- o
357.5 | 358 | ylamino)-5-methyl-5-pyridin-4- M
yl-thiazol-4-one X
5-(1-benzoylpiperidin-4-yl)-2- L
HH ((1S,25,4R)-
MNTN 7 4116 | 412 bicyclo[2.2.1]heptan-2 X
X %Np . icyclo[2.2.1}heptan-2- AA
0 ylamino)-5-methylthiazol-
MM
4(5H)-one
2-((18S,2S,4R)-
HH bicyclo[2.2.1]heptan-2-
A7 e ¢ | X
7 s7fCN ()| 4186 | 419 ylamino)-5-methyl-5-(1- "
o (thiazole-4-carbonyl)piperidin-
' yDpip MM
4-ylhthiazol-4(SH)-one
2-((1S,4R)-
bicyclo[2.2.1}heptan-2-
YR
~ " .0 ylamino)-5-methyl-5-(1-(5-
ﬁbﬁ 1/7K°C\ N | 4165 | 417 ->
N methylisoxazole-3- AA
(o}
carbonyl)piperidin-4-yl)thiazol- MM
4(5H)-one
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azasp
(phen

~/ 1 N 308.4 309 2-(tricyclo[3.3.1.1--3,7-]dec-1 N S x
yl am no) -1, 3-t hi azol - 4(5H) - one
(tricycl o¥0.28051116003, 7 -] dec- 1 -

i ro[ 2. 4] hept - 5-en-7-one
yl am no) et hyl ) t hi azol -

P 1-N 369.5 370 4(5H)-one x
6-(tricyclo[3.3.1.1-3,7-]dec-1 P

H
1-methyl -5 j~/1/vlJ P 290.4 291
L LLNXS yl am no) - 4- t hi a-P&T/052003/018081
2- (1- adamant yl am no) -5-(2- xo
Hs JJ O
\ 290.4 291 ylam no)-5-thia-7 I1~-S X H

azaspiro[ 3.4]oct-6-en-8-one O N 6-(cycl oheptyl am no)-5-thia-7- P 252.4 253
~ NS azaspiro[ 3. 4] oct - b6-8fvl8-{oMasx | H O N 2-(cycl ohept yl ammehodsdl a-3- P
280. 4 SBLtie S azaspi ro[ #. 5] deg- 2- en-|4-one x  HNdne
2-(trficyclo[3.3.1.1-3, 7] d¥-1 Bpeg)| P ~f1 \\ 318.5 319 yl ani Asyp.1-t hi a- 3
NYS X—H—=azasptrot4-—5id FL-A(TET —=on 2-(1S 4R)-
bicyclo[2.2.1]heptan-2-
I Hon F :
- lamino)-5-(1-(3-(4- X
ﬁbﬁ \sr7f°c {\/@ 457.6 | 458 iamin)-5-(1- G-
N ( fluorophenyl)propanoyl)piperid AA
in-4-yl)-5-methylthiazol-4(5H)- MM
| one
N-(3-(4-(2-((1S,4R)- y
H bicyclo[2.2.1]heptan-2-
A7 s - X
T+~ s7fc @u 468.6 | 469 | ylamino)-5-methyl-4-oxo-4,5-
N AA
° dihydrothiazol-5-yl)piperidine-
PP MM
1-carbonyl)phenyl)acetamide
H
t HY/N . 2-((1S,4R)-
— bicyclo[2.2.1]heptan-2-
VA 317.4 | 318 _ P X
N ylamino)-5-(2-methoxypyridin- AA
/O 4-yl)thiazol-4(5H)-one
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,\ S 278.4 279 (tricyclo[3.3.1.0.3,7-]non-3- X Nr
- 5- (1- met hPCa&{Upgo0502808D Nr S

yl am no) -1, 3-thi azol - 4(5H) - one AA (7R)-2-(( I S,254R) ~;H,NNO
bicyclo[2.2. 1] hept-2-ylamno)- L 4l~I~" 308.4 309 X HHS O
\II nw\-1 thia-3 Q7ngr TA l§'|r| c=-2-en-4-gne 46 N=-N_0O 2- ((1QQ§
309 bi cycl of 2. 2. 1] Mﬁb‘t 21\945§rr no) - 5?} lﬁérret hyl oxy) - Methaiisof
r%‘[’% Fdec- 2- en- 4- (”QV N (cyclohe fREt hyl ) ami no) - B P-~E
P83 8-oxa-|-thia- 34 azaspl ro[4 5] dec- 2-en-4-one EE O P:
hyl oxy)-2- B (tricyclo[3.[3.1.1-13,7- Jdec-1 N g 348.5 349 Lp H
D) - hi s azaspi ro[{4. 5] dec24cwiloiex9hgind)/SeMk1-8005/ 116002
o 18041 2404 | 241 4eptlo 9 Frbelti) L
N7 S methylthiazol-4(5H)-one
H X
H -bi 2. -2-
E N\(,N 0 2-bicyclo[2.2.1]heptan-2 L
H S 252.4 | 253 ylamino)-5-ethyl-5- X
methylthiazol-4(5H)-one
H
N7¢N 5-ethyl-5-methyl-2- P
S o 2924 | 293 (tricyclo[3.3.1.1~3,7~]dec-1-
ylamino)-1,3-thiazol-4(5H)-one X
O .
\ 2-(cyclohexylmethylamino)-5- P
\ /[S 2544 | 255 ethyl-5-methylthiazol-4(5H)-
O/\ H one X
2-((18,2S,4R)-
SR N0 bicyclo[2.2.1]hept-2-ylamino) t
4 icyclo[2.2.1]hept-2-ylamino)-
Y \(S 2644 | 265 _ ) prEy
H 1-thia-3-azaspiro[4.4]non-2-en-
4-one
o 2-(cycloheptylamino)-5- P
Q /’l 268.4 | 269 isopropyl-5-methylthiazol- X
N~ S 4(5H)-one AA
o 0
2-(cyclooctylamino)-1-thia-3-
Q /I\;L 280.4 | 281 " L
N~ S azaspiro[4.4]non-2-en-4-one
H X
H 2-((1R,2R,4S)- L
‘ SH N O bicyclo[2.2.1]hept-2-ylamino)-
4&“\(/ 264.4 | 265 clol2.2.1hep X
H o H S 1-thia-3-azaspiro[4.4]non-2-en-
4-one
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azaspi r o[w@aaoosniend2 one

311 8- (rmethyl oxy)- |

-t hi

Structure Nanme W. Spec Prep.
(tricyclo[3.3.1.0-3,7-]non-3 N~S 334.5 335 L ylamno)-1-this-3-

~NH X

O- 0 8-(nethyloxy)-2 0

N--.~N 0 2-((cycl ohexyl net hyl ) 2cTAHR005/018081 310. 5

a-3 -

L O azaspiro[4.5]dec-2-en-4-one x |

2- (cycl ohexylam no)-8- P C S 296.4 297 (nethyloxy)-1-thin-3- L O

azaspi ro[ 4. 5] dec- 2- en- 4-one X

(et hyl

oxv)-1-thia-3- L

p_azas

N./iN O

NON O 2-(cycl oheptylam no)-8- P S 310.5 311

irol4. 5]dec-2-en-4-one X NYN O

7- (met hyl oxy)-2-((2- L Jddl 4| Adsssnet hyl phenyl ) am no) - 1-t hijaMzthdds of
azaspi I ofacEldec- 2- en- 4- oneg, N~N % | 2-(cycl ohe mno)-7- B 0_296.4
(met hylloxy)-1-this-3- L dza%pi r p[2P%] dec- 2-en-4-one x ~N N Q 2 Prep.
((cycl ghexyl maghyiN‘) ar’r&)no) = P ST 0 310 5 311 7-(methytoxy)=3~thrs=3=
N\(/ 2-(cyclooctylamino)-5-methyl- 0O
O S 322.4 | 323 | 5-(2,2,2-trifluoroethyl)thiazol- L
F
I F 4(5H)-one X
2-((1S,2S,4R)-
\H H N O . ) X
: ~ bicyclo[2.2.1]hept-2-ylamino)-
S 278.4 279
d H 1-thia-3-azaspiro[4.5]dec-2-en-
4-one
H
4&” 2-((1R,2R,4S)-
=N . .
- cicyclo[2.2.1]hept-2-ylamino)- X
Hol PN, | 284 | 279 | VL2 HRept2yiamino)
S 1-thia-3-azaspiro[4.5]dec-2-en-
4-one
HON_O 0
N—¢ ‘ 6-(cyclooctylamino)-5-thia-7-
\(S 2664 | 267 (cy ) Y ) X
azaspiro[3.4]oct-6-en-8-one
H N_O :
Lb/N\(/ 2-(bicyclo[2.2.1]heptan-2- «
S .
H 1 5 -5-(2-
ylamino)-5-methyl-5-(2
335.5 336 o Y ) JJ
N (piperidin-1-yl)ethyl)thiazol-
O 4(5H)-one
E 4 \(/N o 2-(bicyclo[2.2.1Theptan-2- X
H oS ylamino)-5-methyl-5-(2-(3-
F | 411.5 412 i JJ
HN J<:: (trifluoromethyl)phenylamino)e
thyl)thiazol-4(5H)-one
HoN_O 2-(bicyclo[2.2.1]heptan-2-
A7 Smmsae |
H ylamino)-5-(2-(3-
3779 | 378 _ JJ
HN cl chlorophenylamino)ethyl)-5-
\©/ methylthiazol-4(5H)-one
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azaspiro[ 4. 5] dec- 2-en-4-one X

HNO I

311 (nmethyloxy)-1-thia-3- L azaspiro[4.5]dec-2-en-4-one X

2005111600Q 2685MA16082005/ 018081

Mbl Mass ©Met hods of

Prep. H N O 2-(cyclooctylamno)-7- 0 ON~g O 324.5 325
(methyl oxy)-1-thia-3- L azaspiro[4.5]dec-2-en-4-one x H

2-(bicyclo[2.2. 1] hept-2- N Os yl am no) - 5- net hyl -

2- (cycl ohepyl am no) - 7-

176 WO

P CO0O 310.5

St r BCTAIS2008AR8VY . Spec

5-(2-((6- X H N 374.5 375

(methyloxy)-3- 11 /N q inyl) mrm\Ja'rh\/I\-L&_thleu | - 4(5H) - one N\ N
o 2-(bi cyclo[2 2. 1] hept -|2 -Mxl Mass| [s ammino 5 2 4 H N 394.[5Mgg®dyof |( ( JJ
I\ i $SHUSHE i nyl ani no)qthwl 5|_$\I~c met hyl - 1, 3- Nﬁ{“&zm 4(5H) -lone, H
2- bi cycl 0[2 2. 1] hept - 2- koN I$HSC~{ o 3084 309 Tep.
yl am hy oxy}) %-thl a-| X 3-azaspiro[4.5]dec-2-en-4-jone O
- (( N O bigyclof 2. 2b1(’9r°e?&16[2?1}ﬂeﬁ{5hf20 N S 346. 4 347
6-flu d| h piro[4H| X F 7 \, O 1-benzopyran-4,5'|(4' HX
t hi az( ylamino)-5-methyl-5-(2-
337.5 | 338 ) _ JI
morpholinoethyl)thiazol-4(5H)-
one
O
- H
N\(/N 0
! S 2-(bicyclo[2.2.1]heptan-2-
ylamino)-5-(2-(4- X
3535 | 354 L oA
N fluoropiperidin-1-yl)ethyl)-5- 33
Q methylthiazol-4(5H)-one
F
H
N\(/N 0 |
S 2-(bicyclo[2.2.1]heptan-2-
H ‘
: ylamino)-5-(2-(4,4- X
3715 | 372 _ o
N ' difluoropiperidin-1-yl)ethyl)-5- JJ
methylthiazol-4(5H)-one
F F .
P i \(/N 0 2-(2-(bicyclo[2.2.11heptan-2-
H S ylamino)-5-methyl-4-0x0-4,5- X
~~n| 3735 | 374 ) _
o, A dihydrothiazol-5-yl)ethyl
o isonicotinate
H N_oO :
Lb/N\(/ 2-(bicyclo[2.2.1]heptan-2-
S .
H lamino)-5-(2-(3- X
3535 | 354 y- o (
N fluoropiperidin-1-yl)ethyl)-5- 3
l)\ methylthiazol-4(5H)-one
F
H
H AN 8)-2-((18,2S,4R)-
L N~ z (8)-2-(( ) L
o STI g | 3064 | 307 bicyclo[2.2.1]heptan-2- X
H = .
\ﬁF ylamino)-5-methyl-5-(2,2,2-
F
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2'-((1 S,25, 4R Nt N O bicyclo[2.21] hept an-2-yl am no-
5 6-chloro-2, 3-di hydro-spiro[4H X C

5 (4'H)-

t hi azo] - /0 2008/116092 WO 2005/ 116002 PCT/ US2005/ 018081 MoPCRES2005B18081ds Of
Structure Name W . Spec Prep.
di fl uorobi cycl o[ 2. 2. 1] heptan-2 0 yl am no)-5-i sopropyl thiazol- 4(5H)-one/
F~F 288.4 289 X 2-(6,6- NH (r }-~~~JJJ rN difluorobicyclo[2.2.1]heptan-2- O
yl am no) - 5-i sopropyl thiazol - 4(5H -one H F 2-(5,5- NF -0O

FNH 2-(5,5- F ~

di fl ugrobi cycl o[ 2. 2. 1] hept Bv124{ Masdnino) - 5-i sopropyl -5- 302. ¥ N3&8ods of
met hyl|{t3thehwe - 4(5H) - one/ | X F 24(6, 6- {AA F HN NWame
di f I udrobi cycl o[ 2. 2. 1] hept AL 2|~Spgq |[~JJ SI O yl am no) - 5-1i sobropﬂitp-S-
met hylthirazot=4(5H~omeHF NpdrfHtyqrehrcysti otz 23t hept=—2r—FF+—%%
y1)anilno) - 1-thi a3 Hrifluorotthyhtiazol-4{5H)-one
H kll N0 (R)-2-((15,25,4R)-
éb( ~ - bicyelo[2.2.1]heptan-2- L
ho S £ | 3064 | 307 '
H £ ylamino)-5-methyl-5-(2,2,2- X
F trifluoroethyl)thiazol-4(5H)-one
hHOONO (5)-2-((15,25,4R)-
> N\(/ . '
bicyclo[2.2.1]heptan-2- L
éblf si 2664 | 267 yelol2.2-Lnep
H ‘\\ ylamino)-5-methyl-5- X
propylthiazol-4(5H)-one
R)-2-((15,25,4R)-
WU N_O ®-2-((152548)
: \( bicyclo[2.2.1]heptan-2- L
H S 1" 266.4 267 .
H ‘ ylamino)-5-methyl-5- X
propylthiazol-4(5H)-one
N-/° .
P H < 2-(bicyclo[2.2.1]heptan-2-
S .
H lamino)-5-(2-(3,3- X
3715 | 372 ) y _)‘ @
N difluoropiperidin-1-yl)ethyl)-5- JJ
[/\I(;F methylthiazol-4(5H)-one
Hv{’N o 2-(bicyclof2.2.1]heptan-2-
L(X\\/! S lamino)-5-methyl-5-(2- X
H 357.5 |- 358 g ) Y ( _
_N (methyl(phenyl)amino)ethyl)thi II
O azol-4(5H)-one
0 2-(bicyclo[2.2.1]heptan-2-
H N '
Lb/”‘( ylamino)-5-methyl-5-(2-(2,2,2- X
H S 3494 | 350 ) ) )
\/L trifluoroethylamino)ethyl)thiazo JJ
N
H F 1-4(5H)-one
¢ H ~N_o 2-(2-chlorophenylamino)-5-
N~¢ awans| 2 phenylamino) L
S 282.80 s methyl-5-propylthiazol-4(5H)- X
one
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L azaspiro[4.4]non-2-en-4-one/ F 300.4 301 X FtN 2-((6,6- -N

di fl uorobi cycl o[ 2. 2. 1] hept-2- S~O yl )am no)-1-t hi a- 3-

azaspi r o[wo4apesone®en- 4-one 2-((IR 2S,4R)-5,5 H NN O ®CT/US2005/018081

di fl uorobi cyclo[ 2. 2. 1] heptan-2- HH F g 288.4 289 X

yl am no) - 5-i sopropyl t hi azol - FH 4(5H)-one 178 WD 2005/ 116002

PCT/ US2005/ 018081 Mol Mass Met hods of Structure Nane W. Spec Prep. Hp
NN O 2-(cycl oheptylam no)-5 g 254.4 255 X isopropylthiazol-4(5H)-one H
(R-2-[(T"R254R-55 H N@ . AM&QB di fTuorobicyclo[ 2. 2.T] ]qu%@lladgof D X
F FH H gtracvireo) - 5- i sopropyl -5 mef hyl t hi azoNam¢5H) - one ($)-2-((1

R 2S,4R) -5,5 , HN .61 O d|WIudrcS®ie@ycI 0[2 2 1] heptan-2- Q \\ _P.reﬁoz.ﬁ 303
X F (w1

11 wlooed e o) [t it a=zal AL CLN oRe A A
T yl a.nTgU}-a l_bwpl U‘pyT =51 LITyITII'FaLUI o0t

)\D 6~(tricyclo[3.3.1.0~3,7~]non-3-

?/S 276.4 277 ylamino)-5-thia-7-

_ X
@/NH azaspiro[3.4]oct-6-en-8-one
0
)\D 2-(tricyclo[3.3.1.0~3,7~]non-3- 0
N

o ¢

7\/8 2904 | 291 ylamino)-1-thia-3- L

@/NH azaspiro[4.4]non-2-en-4-one X
(6]

H\/ 5-ethyl-5-methyl-2- 0

N7\,s 278.4 | 279 | (tricyclo[3.3.1.0~3,7~]non-3- L

@/NH ylamino)-1,3-thiazol-4(5H)-one X
O

W 5-methyl-5-propyl-2- 0

Nys 2924 | 293 | (tricyclo[3.3.1.0~3,7~]non-3- L

@/NH ylamino)-1,3-thiazol-4(5H)-one X

O v

5,5-diethyl-2- o)

N)\/s 292.4 | 293 | (tricyclo[3.3.1.0~3,7~]non-3- L

@/NH ylamino)-1,3-thiazol-4(5H)-one X
E KL(/N 0 2-(bicyclo[2.2.1]heptan-2- «
s{ :

436/43 ylamino)-5-(2-((3-
436.4 , 3
/N\Q 8 bromophenyl)(methyl)amino)et

hyl)-5-methylthiazol-4(5H)-one

(3R)-ethyl 3-(2-(2-
Lb( N\g (bicyclo[2.2.1]heptan-2- X
o~/ | 4355 | 436 | ylamino)-5-methyl-4-0x0-4,5- 73
AF dihydrothiazol-5-
yl)ethylamino)-4,4,4-
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2-((1S, 2S, 4R) -
F(

NON O bi cycl o[ 2. 2. 1] hept an- 2-
trifluoronethyl)thiazol-4(5H)-
\/ } \'S PVOQesn1e®z yl am no) - 5- met hyl - 5- (
trifluoroethyl)thiazol-4(5H)-one x
f | uor ophenyl ) et hyl am no) - |
X one FO2-((S-1-(4 O

one

0

N - i
2,2, F
(S)-

X
o)
2-
2-(1-(4 O N

L
2- (1-

H SF 278.3 279 ylamno)-5 HF
2- (bicyclo[2.2. 1] heptan-1 -
F PCT/US2005/018081

S

'S 292.4 293 L H thia-3-azaspiro[4.4]non-2-en-4-

F fl uorophenyl)ethylam no)-5- \ N~s F 334.3 335 L

Hmethyl-5-(2.2 2- X E trifluorgethyl}thiazol-4(5H)-0one 179 WD 2005/116002
PCT/ US2Q05/ 018081 Mol MissMREt hddassof Struct urﬁI Nane W . SpgeMetiadgof |0
5- et hyl| 2260 - 1- (4- 0 N Néft 2B0g 4,281 f1 uor oph@f¥i ) et hyl am|no) p5- L |F H
nmet hyl ¢ hi azol - 4(5H) - one X 5- soppro Dyl -5-nmet hyl -2 268.4 269 (tﬁl gphe -2- Z
H S yl et hyl am no) t hi azol|- 4( 5H) trifluorobutanoate
e]
5-(1-methylethyl)-2- 0]
N7\,s 2784 | 279 | (tricyclo[3.3.1.0~3,7~]non-3- X
@/N H ylamino)-1,3-thiazol-4(5H)-one
¢}
H\< 5-methyl-5-(1-methylethyl)-2-
N s 2924 | 293 | (tricyclo[3.3.1.0~3,7~]non-3- X
@/NH ylamino)-1,3-thiazol-4(5H)-one AA
(7R)-2-((18,2S,4R)-
H H\(/N o bicyclo[2.2.1]hept-2-ylamino) -
N 2. -2- ino)-
Qb( 5 d | 3084 | 309 _ X
A 7-(methyloxy)-1-thia-3-
| azaspiro[4.5]dec-2-en-4-one
H - -
H N\(N o) - 2-((15,28,4R) L
bicyclo[2.2.1]hept-2-ylamino)-
AX\\IHI S 3084 | 309 4 Jhept-2-ylamino) X
H 8-(methyloxy)-1-thia-3-
O .
[ azaspiro[4.5]dec-2-en-4-one
}r;li N0 2-((cyclohexylmethyl)amino)- P
S 282.4 283 8-oxa-1-thia-3-
o azaspiro[4.5]dec-2-en-4-one EE
o} o< 8-(methyloxy)-2- p
(tricyclo[3.3.1.1~3,7~]dec-1-
Ny s 348.5 | 349 [ _ . L
ylamino)-1-thia-3-
NH , X
azaspiro[4.5]dec-2-en~-4-one
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\ one O 5-isopropyl-5-nmethyl-2- N (pyridin-2 263.4 264 Z N

yl met hyl am no) t hi azol -4(5H)- ' H one 0 5-isopropyl-5-nethyl-2- (pyridin-3- H
S 263. 4 286 2xoyi16®zhyl am no)t hi azol -4(5H) C" N one 0 PCT/US2005/018081
5-isopropyl -5-methyl-2- 1 (pyridin-4- 263.4 264 Z H

yl met hyl am no) t hi azol -4(5H) one 0 5-isopropyl-2-(pyridin-4- 249.3 N S

yl met hyl am no) t hi azol -4(5H)- Z H one 0 5-isopropyl-2-(pyridin-2- 249.3 250
yl met hyl ami no)thiazol-4(5H)- z H S one C N 180 WD 2005/116002

PCT/ US2005/ 018081 Mol NMadolMat Mads |of Structure Name W. Bpdeth&isgf | O N~
285. 4 $t8&1ge| sopropyl - 24 (i.soqui polin-5 N 11 HN#a@i no) t hi az bl - 5H) -oHe z O
- w94 e
5-i sopr opyl - 5- net hyl - 2- { 1-Wt pe cp.
O~
o 8-(methyloxy)-2- o
(tricyclo[3.3.1.0~3,7~]non-3-
No s 3345 | 335 . ) L
b ylamino)-1-thia-3-
NH azaspiro[4.5]dec-2-en-4-one
B N_O :
N—¢ : 2-((cyclohexylmethyl)amino)- P
S 310.5 311 8-(methyloxy)-1-thia-3- L
0O azaspiro[4.5]dec-2-en-4-one
l
N Lo
~¢ 2-(cyclohexylamino)-8- p
Q S 296.4 297 (methyloxy)-1-thia-3- L
. ? : azaspiro[4.5]dec-2-en-4-one X
N.__.O
N\(/ ‘ 2-(cycloheptylamino)-8- P
O S 310.5 311 (methyloxy)-1-thia-3- L
ci) azaspiro[4.5]dec-2-en-4-one X
',:{\(/N o 7-(methyloxy)-2-((2-
S / 3044 | 305 | methylphenyl)amino)-1-thia-3- X
: O azaspiro[4.5)dec-2-en-4-one
H - ino)-7-
N\(/N o) I 2-(cyclohexylamino)-7 P
O S O | 2964 | 297 (methyloxy)-1-thia-3- L
azaspiro[4.5]dec-2-en-4-one X
O\/H\(/N 0 ) 2-((cyclohexylmethyl)amino)- P
3—6/0 310.5 | 31t 7-(methyloxy)-1-thia-3- L
azaspiro[4.5]dec-2-en-4-one X
H\«N o) l 2-(cycloheptylamino)-7- P
O s o | 3105 | 311 (methyloxy)-1-thia-3- L
azaspiro[4.5]dec-2-en-4-one X
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1 (pyridin-2 277.4 278 z

5-1 sopropyl

- 5- et hyl
yl) et hyl 30 2eHH K608 ol

-2-(1-

-4(5H) on

yl) et hyl am no)t hi azol
(pyridin-4 277.4 278 Z NH S
N 2- (1-azabi cycl o[ 2. 2. PEHIS2095/0TB08ICN S N 0

e

-4(5H)- Ca H S one

0

279.4 280 ylam no)-1-thia-3- X azaspiro[4.4]non-2-en-4-one N
5-1i sopropyl -

trlnethylblcyclo[z 2.1l heptan- X 2-ylam no)thiazol -4(5H)-one H
5-i sot thyle2 O NN((IR2R 4R} -1 7 7 H S 0 308.5 309_
trine E €IC cIo[2 2. 1] Hep¥igh-| Mass_{/| am no) t hj azol - 4( 5H) - ondMANOdFDN
5-i sop %B 5- met hyl - 2-(4~%£‘ 0§%éaoa 351 pentyMBfcycl of 2. 2. q@%ﬁn 14 X
ylan11o)th|azol 4(5H) one AA 11 2005/ 116002 PCT/ US2005/018 Mpt Mass
Met hofls of IBtryc Nane W .| Spec Prepy.(cwdictafmimvl-2- (4- (4o N NIV Y o
(et hyl s yl@ nylpblcyclo (e ARl
324.5 325 (methyloxy)-1-thia-3- L
azaspiro[4.5]dec-2-en-4-one X
y 2-(bicyclo[2.2.1]hept-2-
N0
Lb/N\ng ylamino)-5-methyl-5-(2-((6- X
" il 3745 | 375 (methyloxy)-3- 5
N
(- pyridinyl)amino)ethyl)-1,3-
o/
thiazol-4(SH)-one
n\(;N_EO 2-(bilcycilo[§.:2s. gh:t-} X
lk;' amino)-5-(2-(4-
" H 045 | 305 | O by
. N : 1soquinolinylamino)ethyl)-5-
N~ methyl-1,3-thiazol-4(5H)-one
-\H
ébﬁ . 2-bicyclo[2.2.1]hept-2- L
H 4 24 o 3084 | 309 | ylamino)-7-(methyloxy)-1-thia- X
’ 3-azaspiro[4.5]dec-2-en-4-one
/ ‘
0
| 2°~((1S,2S,4R)-
HN N_O : .
| N N\(/ bicyclo[2.21]heptan-2-ylamino- N
QEH s 346.4 | 347 | 6-fluoro-2,3-dihydro-spiro[4H- X
. © 1-benzopyran-4;5’(4’H)—
thiazo]-4’-one
2°-((18,2S,4R)-
H H N0 bicyclo[2.21]heptan-2-ylamino- N
éb( \<S 363/36 o ,
A H 362.9 s 6-chloro-2,3-dihydro-spiro[4H- X
o © 1-benzopyran-4,5’(4'H)-
thiazo]-4’-one

2-((1R 2R, 4R) -

SVN1p 294 4

205 1,7,7- 0 Hg
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S- 420.6 421 0 o0 [2.2.2]octan-|l-ylam no)thiazol- X 4(5H)-one NS N O
2-((1S,2S,4R) 461 Y H bicyclo[2.2.1] heptan-2- LL 377.6 378 ylam no)-5-((1
13(b) Nweoetstysop2 peri di n-4-yl) methyl) 5-nethylthi azol pe¢gaidpeosnesosi -r MV a)
H NYN 5-((1l-acetylpiperidin-4 HH S yl)nmethyl)-2-((1S,2S,4R)- Y 363.5 364
bi cycl o[ 2. 2. 1] heptan-2- LL ylam no)-5-nethylthiazol- MM N 4(5H)-one HH
2-((1S,25,4R) S 0 bicyclo[2.2.1]heptan-2- Y H 322.5 323 yl am no)-5-nethyl -5

LL ((tetrahydro-2H pyran-4 0 yl)nethyl)thiazol-4(5H) -one H H 2-((1S,2S, 4R
H S 0 |bi cycl o[ 2. 2. 1] hept anMolH LMas5383 5 384 yl am no) - 5- ( 2- (| vethods ofnt 2- yI )
N O 2- H§1 ) - 5- net hyl t hi_azoll- h) 4(5H) - WMYO(b) 182/ WD_2005/ 1116002
PCT/ U2005/ 018081 bl ~ Mass" et h§8§° af Structure Name W. Spec HfRp.
F. NH 2-(5,5-
S>=N difluorobicyclo[2.2.1]heptan-2-
(@] . .
ylamino)-5-isopropylthiazol-
4(SH)-one/
F 288.4 | 289 X

F 2-(6,6-
ZD/NS{—:N difluorobicyclo[2.2.1]heptan-2-
S)fo ylamino)-5-isopropylthiazol-
. 4(5H)-one

oy 26s
S difluorobicyclo[2.2.1]heptan-2-
' ylamino)-5-isopropyl-5-
methylthiazol-4(5H)-one/ X
3024 | 303
2-(6,6- AA

difluorobicyclo[2.2.1]heptan-2-
ylamino)-5-isopropyl-5-
methylthiazol-4(5H)-one

2-((5,5-
difluorobicyclo[2.2.1]hept-2-
yl)amino)-1-thia-3-

R

azaspiro[4.4]non-2-en-4-one/

300.4 301 X
2-((6,6-

difluorobicyclo[2.2.1]hept-2-

yDamino)-1-thia-3-

"’1

azaspiro[4.4]non-2-en-4-one
2-((1R,2S,4R)-5,5-
difluorobicyclo[2.2.1]heptan-2-

o

288.4 | 289

>

SO
Lo
¥os
Oy
v

ylamino)-5-isopropylthiazol-
4(SH)-one
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H~NN2-((1S,25,4R) "~Iliv7j H S bicyclo[2.2.1]heptan-2 HY
ylam no)-5-.((1- 417.6 418 LL (cycl opentanecarbonyl)piperidi N MV
n- 4-yl ) mwanydosass002t hyl t hi azol 4(511)-one 11 Ny N O 2PCTUS2@S01831 H H S
bicyclo[2.2.1]]heptan-2 Y ]Jamno 51 2 406.6 408 v ) (( ( LL

(di net hyl am no) acetyl )piperidi N MM f n-4-yl)nethyl)-5-methylthiazol O
4(511)-one NH'" HY NOb5-((1-(1Hpyrrole-2- LNL H S carbonyl)piperidin-4 H
Y 414.6 415 yl)nethyl)-2-((l S, 2S, 4R - LL bicyclo[2.2.1]heptan-2 MM H N
yl am no) -5 nethyl thi azol | ~MoD 4(®fhdg jone H ~N N 2- ((15, 2S, 4RMetHodd ol S

bi cyclidt@ctird] hept an- 2 Name
y Cﬂ: ] P Wt. Spec Prep.

NN P
¢ =0 2-(cycloheptylamino)-5-
S 254.4 | 255 _ ) X
isopropylithiazol-4(5H)-one
(R)-2-((1R,25,4R)-5,5~
difluorobicyclo[2.2.1Theptan-2-

3024 | 303

.n
I
I.’I
t
g
-EO
P AV ]

ylamino)-5-isopropyl-5-
methylthiazol-4(5H)-one
(S)-2-((1R,2S,4R)-5,5-

H H\(N © difluorobicyclo[2.2.1]heptan-2 Q
F\ébr S.l\i 302.4 | 303 o X
H
H

z ylamino)-5-isopropyl-5-

methylthiazol-4(5H)-one
2-((1S,2S,4R)-

H K}\«N 0o ~ bicyclo[2.2.1]heptan-2- X
Qb}: s—\gi e | 2783 | 279 ylamino)-5-

FF (trifluoromethyl)thiazol-4(5H)-
one
H
N\(N o 2-(bicyclo[2.2.1]heptan-1- S
@ S E 3064 | 307 ylamino)-5-methyl-5-(2,2,2- L
F trifluoroethyl)thiazol-4(5H)-one X

o 2- (8)-2-(1-(4- o
z NJgO fluorophenyl)ethylamino)-1-
P 2024 | 293 PO L

/©/\ N thia-3-azaspiro[4.4]non-2-en-4- <
F one

0 ' 2-((S)-1-(4-

0
: N F fluorophenyl)ethylamino)-5-
: )LJ§</€F 3343 | 335

g y F methyl-5-(2,2,2- .

F trifluoroethyl)thiazol-4(5SH)-one

o
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Y ylamno)-5-((1 426.6 427 LL isonicotinoyl piperidin-4- N

yl)met hyl ) -5-nmet hyl t hi azol - MM O 4(511)-one 183 WD 2005/116002

PCT/ US20850 2ib8a@8sho2 Mol Mass Met hods of Structure Name WT/USp®S/Oof30gp. H N N
S 0 5-((1-benzoyl piperidin-4 Hyl)nmethyl)-2-((1S,2S,4R)- Y 425.6 426

bi cycl o[ 2. 2. 1] heptan-2- LL N ylam no)-5-nethylthiazol- MM 0 4(5H)-one 4 S
O 2-((1S,2S,4R)- N H bicyclo[2.2.1] heptan-2- Y 426.6 427

yl am no)-5-nmet hyl -5-((1- LL N nicotinoyl piperidin-4- MM O

yl ) metrhytthiazot=2¢5H—= Y S 2S5 AR~=—11TO+HHS
bi Cycll@ie@rd) hept an- 2- "Mpho| 61 Tyl am no) " st hyl - 5- ( (1 MR oy
(pyridin-4-yl)acetyl)pi perwdi ny 8fidc N~ 4-yl) net hyl)thi azol - 4( SHprgne O
2-((11S,.25 4R)-_ SN YT- o hicyclof[2}2 1lheptan-2 HY Iam'nk_g':.1 4
. P 5-ethyl-2-((S)-1-(4- 0
: N/”\S 280.4 | 281 fluorophenyl)ethylamino)-5- L
F/©/\ H methylthiazol-4(5H)-one X
0 5-isopropyl-5-methyl-2-
N (thiophen-2-
M 2684 | 269 ] . Z
C,/\u S ylmethylamino)thiazol-4(5H)-
8 ' one
0 S-isopropyl-5-methyl-2-
N idin-2-
P 2634 | 264 (p,yn , z
X N~ S ylmethylamino)thiazol-4(5H)-
l ~N
one
o) 5-isopropyl-5-methyl-2-
N 1din-3-
M 263.4 | 264 (p,yn _ z
l A lNi S , ylmethylamino)thiazol-4(5H)-
N one |
0 5-isopropyl-5-methyl-2-
N idin-4-
M 263.4 | 264 (p_yn _ A Z
oS N s ylmethylamino)thiazol-4(5H)-
N one
0 . . q-
N 5-isopropyl-2-(pyridin-4-
! 249.3 - Imethylamino)thiazol-4(5H)- Z
B NJ\S 9 . ylmethylamino)thiazol-4(5H)
N H one
O . ‘1.
N 5-isopropyl-2-(pyridin-2-
N /&& 2493 | 250 | ylmethylamino)thiazol-4(5H)- Z
N
| N H one
~

180



434.6 435 vy )
di n-4-yl) et hyl)-5- nethylthiazol-4(5H)-one
PCT/ US20 &0 2ib8afsbo2 Mol

(C (

LL

(di met hyl am no) but anoyl ) pi peri
184 WD 2005/ 116002

Mass Met hods of Structure Nane WT/USR®BS/0RB0SIP.

N MM

N(4-(4-((2-((1 S,25,4R)-H N N N o bicyclo[2.2. 1] heptan-2- HY
yl am no) - 5- met hyl - 4-oxo0-4,5 448.6 449 LL N di hydrothiazol-5- 0'),

yl ) met hyl ) pi peridin-1-yl)-4- MM O oxobutyl)acetam de

2-((1S, 2S, 4R) -

s NO bicyclo[2.2.1]heptan-2- Y Hlanino 51 2 393.5 394 vy ) ((_ (LL
met hoXyacet yl ) pi peri di n-4-Mudl N| yMesetihyl ) - 5- net hyl t hi azol - MVIM&hdls of
4( 5H) -|dmcture H 2- (( 1S, 2S, 4)@ P|N.S 0 |bi cycl o[ 2Nan®| hept an-2-| Y H ~H
ylamno)-5-((1-(4- 441. 6| 442 LL Sll’lﬁ'sfadroxybenzoyl ) pi peridin-4 (MM Peep.
yl) netthyt)y=S5=-methytghiazpt
N 5-isopropyl-2-(isoquinolin-5-
M 2854 | 286 p_ P , 1 Z
I = 'I:l' S ylamino)thiazol-4(5H)-one
Nz
0 5-isopropyl-5-methyl-2-(1-
N ‘ idin-2-
PR 2774 | 278 (p,yn y4
| N tl' S yDethylamino)thiazol-4(5H)-
2N
one
0o S-isopropyl-5-methyl-2-(1-
N idin-4-
P& 2774 | 278 (p,yn . z
| X u S yl)ethylamino)thiazol-4(5H)-
N~
one
N o 2-(1-azabicyclo[2.2.2]oct-3- 0
In \’S/ O | 2794 | 280 ylamino)-1-thia-3- X
azaspiro[4.4]non-2-en-4-one
5-isopropyl-2-((1R,2R,4R)-
1,7,7- 0

294.4 | 295 )
trimethylbicyclo[2.2.1]heptan- X
2-ylamino)thiazol-4(5H)-one

5-isopropyl-5-methyl-2- o
((1R,2R,4R)-1,7,7-

308.5 | 309 ) i X
trimethylbicyclo[2.2.1]heptan- AA
2-ylamino)thiazol-4(5H)-one '

5-isopropyl-5-methyl-2-(4-

350.5 351 pentylbicyclo[2.2.2]octan-1- X

ylamino)thiazol-4(5H)-one AA
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off 4(5H)-one 4-~"H NYN 2-((1S,2S,4R) Hs O bicyclo[2.2.1] heptan-2- Y 419.6

420 yl am no)-5-nmethyl -5-((l -((R)- LL tetrahydrofuran-2 N MV

car bonyl o pesithooe 4- 00 yl ) nethyl)thiazol -4(5H) -one 1B&T/V620880f808116002

PCTI US20051018081 Mol Mass Met hods of Structure Nane W. Spec Prep. ~:'H
N N 2-((1S,2S,4R) H g bicyclo[2.2.1]heptan-2 HY 419.6 420

yl am no) - 5-net hyl -5- ((1-((S)- LL tetrahydrofuran-2 N MM o~

carbonyl)pl peridin-4- Oyl)nethyl)thiazol-4(5H -one H N N 2-((lS,2S, 4R) -

[~""/+Y o Hg bicyclo[2. Md] hepas-R HY 419.6 420 Methods of

yl am pBjyrudureet hyl - 5- ((1- LL (tet rahP/drof ur an-NameMM cazbonyl )gr peridin-4-

00 vyl rret hyI )thi azol 4(5H)W6nq RPEYN| 2- ((I'S, 2S,4R) s O ] hepta €

yl am poy=5=(1= \I uram=25 4156416t

S-isopropyl-2-(4-(4-

A%
methylsulfonyl)phenyl)bicyclo

420.6 421 ( Y yhp ) ¥ _ y 0
[2.2.2]octan-1-ylamino)thiazol-

4(5H)-one %
E’H i
G 0 2-((18,25,4R)-

HoH S bicyclo[2.2.1]heptan-2- LYL
377.6 | 378 | yl'amx.nc.))-S-((] - 1)
N isobutylpiperidin-4-yl)methyl)- MM(a)

K( 5-methylthiazol-4(5H)-6ne

H H

bN N 5-(1-acetylpiperidin-4-
r H 8 ylmethyl)-2-((1S,2S,4R)- Y
363.5 | 364 bicyclo[2.2.1]heptan-2- LL
ylamino)-5-methylthiazol- MM

4(5H)-one

N
o)
HoH N 2-((185,25,4R)-
Ab; S}S; bicyclo[2.2.1]heptan-2- y
3225 | 323 ylamino)-5-methyl-5- .
((tetrahydro-2H-pyran-4-
o) yDmethyl)thiazol-4(5H)-one

H 2-((18,2S,4R)-

H
b o Y
icyclo[2.2. -2-
L S{ bicyclo[2.2.1]heptan-2 .

383.5 384 lamino)-5-(2-(isoindolin-2-yl)- .
y )-3-(2-( yl) DD()

N" "0 2-oxoethyl)-5-methylthiazol-
00(b)
4(5H)-one
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N car bonyl ) pi peridin-4- MM yl)nethyl)-5-methylthiazol -
N(2-(3-(4-((2-((1 S, 2S,4R) -

00/

'"s H bicyclo[2.2.1]heptan-2 H

4(5H) - one

yl am no) WO 286180024 - oxo-4,5- Y H 526.7 527 di hydr ot hi aRGT/US200%/018081

yl ) met hyl ) pi peri di ne-1- MM carbonyl ) phenoxy)ethyl)acetamH ide 186 WO
2005/ 116002 PCT/ US2005/018081 Mol Mass Met hods of Structure Nane W. Spec
Prep. HH2-((1S,2S,4R) HS N O bicyclo[2.2.1]heptan-2- y ~! 306.5 307
ylam no)-5 LL (cycl ohexyl net hyl)thiazol 4(5H) -one HH 2-((1S,2S,4R) ~ N S
N O bifcyclTo[ 2. 2. I]heptanf 2mal | Mad99. 6 407 ylam no)-5,5-brs (Nqa;,g@snyfd o LL
2H pyremruétuyé) met hyl )thi jazol © 4(5H)|-one 1 NWdme- ((1S,2S, 4R)- HS H
bi cycl 0[2 1] hept an-2- Y V&77. 653618 yl am no) - 5- net hyl - 5- ((1} LIPrepN
pr Opl |1yT pl HUFI eH-n=—4=—V ’yi )rrt t ||y| }T ht-azot -4( SH) ofre—N¥N
5= ((1+( ol Q\r 4- 2-((18,2S,4R)-
0
r H S bicyclo[2.2.1]heptan-2- v
lamino)-5-((1-
4176 | 418 Y e LL
(cyclopentanecarbonyl)piperidi
N . MM
n-4-yl)methyl)-5-methylthiazol-
O/g o 4(5H)-one
H H
bn N, 2-((18,25,4R)-
i H S bicyclo[2.2.1}heptan-2- v
lamino)-5-((1-(2-
406.6 | 408 _ Y _) (1 L LL
(dimethylamino)acetyl)piperidi
N MM
'/& n-4-y)methyl)-5-methylthiazol-
e 4(5H)-one
PN
H H
S NO N 5-((1-(1H-pyrrole-2-
[l ) - o
X H S carbonyl)piperidin-4- v
Dmethyl)-2-((1S,2S,4R)-
414.6 | 415 yz_ ly[iz ﬁh . 2) LL
icyclo[2.2.1]heptan-2-
N d P MM
n ylamino)-5-methylthiazol-
LT ° 4(5H)-one
H H
IE N._N o 2-((1S,2S,4R)-
H H S . bicyclo{2.2.1]heptan-2- ¥
lamino)-5-((1-
4266 | 427 .y ) i (_ ) LL
isonicotinoylpiperidin-4-
N ) MM
yl)methyl)-5-methylthiazol-
D 4(5H
No (5H)-one
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G /~ OHHS carbonyl)piperidin-4 y 415.6 416 yl)nmethyl)-2-((I S, 2S, 4R) -
LL bicyclo[2.2.1 Jheptan-2 N MM O yl am no)-5-net hylthiazol - HN 4(5H)-one
N 187 WOWDDWSH/1166@02 PCT/ US2005/ 018081 Mol Mass Met hodRCHUS805018881r e Nane
W. Spec Prep. NY NOS5-((1-(2-(1Htetrazol-1- HS Hyl)acetyl)piperidin-4
Y yl)methyl)-2-((1 S, 2S,4R) 432.6 432 LL N bicyclo[2.2.1] heptan-2- MM O
yl am no) - 5-net hyl t hi azol - N 4(5H)-one > NN N 5-((1-(1Him dazole-2_ H
/ I/ HHHS carbonyl)piperidin-4- Y 415.6 416 yl)nethyl)-2-((1S,2S,4R)- LL

bi cyclio[ 2. 2. 1] hept an- 2 NO Mbhn| idjss5{ net hyl t hi azol - MM N 4([5Myetimde of |~N
2- ((1$Sscr) Name
Wt. Spec Prep.
H H
> N /N
ébg \S( 0 5-((1-benzoylpiperidin-4-
H yl)methyl)-2-((18,2S,4R)- Y
425.6 | 426 bicyclo[2.2.1]heptan-2- LL

ylamino)-5-methylthiazol- MM

N
©/go 4(5H)-one
A H
éb( "o
Lol 2-((18,28,4R)-

H bicyclo[2.2.1]heptan-2- Y
426.6 | 427 ylamino)-5-methyl-5-((1- LL
N nicotinoylpiperidin-4- MM
| N o , yDmethyl)thiazol-4(5H)-one
z
N

440.6 | 441 ylamino)-5-methyl-5-((1-(2- LL
(pyridin-4-yl)acetyl)piperidin- MM
4-yl)methyl)thiazol-4(5H)-one

T
éb(N N 2((1S,25,4R)- \
X H 872 bicyclo[2.2.1]heptan-2- Y
N
O

2-((1S,2S,4R)-

H H
bN N bicyclo[2.2.1]heptan-2- y
H s .
H lamino)-5-((1-(4-
4346 | 435 ) Y -1 o LL
) (dimethylamino)butanoyl)piperi
\ ! din-4-yhmethyl)-5 MM
O)\/\/N\ -4-y )me y)_ -

methylthiazol-4(5H)-one
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H S O bicyclo[2.2.1] heptan-2 H ylamno)-5-niethyl-5-((I-(2- Y 497.6 498
methyl -5- LL N (trifluoronethyl)furan-4- MM O carbonyl)piperidin-4 0 CF3
yl ) met hyWQ 200826P024( 5H) - one  4bCNYN O 2-((1 S, 2S, 4R) - SPE/E2005/018081
bicyclo[2.2. 1] heptan-2- Y 431.5 432 ylam no)-5-nethyl-5-((1-(3,3,3- LL N
trifluoropropanoyl)piperidin-4- M ('--0O yl)nethyl)thiazol-4(5H)-one CF3
188 WD 2005/ 116002 PCT/ US2005/018081 Mol Mass Met hods of Structure Nane

W . pec Prep. H2-(hicyclo[2 2 1]lheptan-|- Nl~~LlJ/ | SO 224 3 22
yl ani nf - 5- et hyl t hi azol - Mol A(M%SS one tert- 4- ((2 H | Methods of
(bi cylc ~ -] #21.6

) (p
422 N Q + di hydrot hi azol - thyl)pip eridine- I car boxx})rSHe H

2- (bijcyclo[ 2. 2. 1T hept an; NI yﬁlm no) No(IRLfY (¢15;284RE 3215 322 ~NH
(Pi peri i,h1-',;|4\-(xl met hyl ) t hi azol -| LL
Z =0

U9 1] hept an- | ; ?,{\I (?o - 5- et hy|™ %x 4,5- Y
-"L
|

bicyclo[2.2.1]heptan-2-

H s Y
ylamino)-5-methyl-4-0x0-4,5-
448.6 | 449 LL
N : dihydrothiazol-5- MM
H
gAY yl)methyl)piperidin-1-y1)-4-
0
oxobutyl)acetamide

2-((1S,2S,4R)-

H H
SN
éb( N 0 bicyclo[2.2.1]heptan-2-
H 8§ Y

" 3935 | 394 glamm?'ls)'(_(l'(j , LL
methoxyacetyl)piperidin-4-
j‘\/ yl)methyl)-5-methylthiazol- MM
O 4(5H)-one
QBHVH N 2-((1S,2S,4R)-
7~ s 0 bicyclo[2.2.1]heptan-2- v

ylamino)-5-({1-(4~
441.6 | 442 o LL
hydroxybenzoyl)piperidin-4-

) _ MM
o)\©\ yl)methyl)-5-methylthiazol-
OH 4(5H)-one
\(72
S

ébH(n _N 2-((1S,2S,4R)-
H H ° bicyclo[2.2.1]heptan-2-

lamino)-5-methyl-5-((1-((R)-
419.6 420 Y ) YES--®) LL

tetrahydrofuran-2-
MM

N .
carbonyl)piperidin-4-
0
)\‘Q yDmethyl)thiazol-4(5H)-one
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MM a) 4(5H)-one NYN 2-(bicyclo[2.2.1] heptan-I- ylam no)-5-((1-(furan-3- Y
415.6 416 carbonyl )piperidin-4- LL N yl)nmethyl)-5-nethylthiazol- M o\ O
4( 5H) - onwONDS/B60021- acet yl pi peri din-4- o IS yl) met hyl )JRPCI/US200%E8088 364
(bicyclo[2.2.1] heptan-1- LL N ylam no)-5-nethylthiazol- MM 0 4(51-1)-one
189 WD 2005/ 116002 PCTI US20051018081 Mol Mass Methods of Structure Name
W. Spec Prep. HNs No 2- (b| cyclo[2 2.1l heptan-1 Y 431.5 432

y| am ne—-5 mnfhul 5 /(1 |fJJ_£lllﬁrnnl"ﬁnQDD\ll\nlD ridin-4 MM p

7 >4

yI)rret%l“hlazol 42;5H)-3n Okf- Maﬁﬁ -((1-(1H gyrrol e-2- N t| Mehods of

car bor ridin- Y | ykgfreth -4- 414.6 4 n|1_q_ (bicycl of 2. ] hept an-
| N NM WiTe] Nepac Prep.
Y 2-((18,2S,4R)-
ébH ! \S( © bicyclo[2.2.1]heptan-2- .
lamino)-5-methyl-5-((1-((S)-
419.6 420 Y ) Y-3H18) LL
tetrahydrofuran-2-
N L MM
o ¢|, carbonyl)piperidin-4-
OO yl)methyl)thiazol-4(SH)-one

(tetrahydrofuran-2-
carbonyl)piperidin-4-

PR 2-((18,2S,4R)-
ébg S/ ° bicyclo[2.2.1]heptan-2- v
4196 | 420 ylamino)-5-methyl-5-((1- L
N
O)\O
o)

yl)methyl)thiazol-4(5H)-one

carbonyl)piperidin-4-
yDpip _ MM
yl)methyl)-5-methylthiazol-
4(5H)-one
N-(2-(3-(4-((2-((18,2S,4R)-
H
ijgn\(/" o bicyclo[2.2.1)heptan-2-
ylamino)-5-methyl-4-0x0-4,5- Y
N 526.7 527 dihydrothiazol-5- LL

OA\Q yl)methyl)piperidine-1- MM

carbonyl)phenoxy)ethyl)acetam

E.»HH N ‘ 2-(1S,2S,4R)- |
H s © bicyclo[2.2.1]heptan-2- v
H :
ylamino)-5-((1-(furan-2-
4156 | 416 - LL
N
07 F .
g

ide
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yl am no) - 5- et hyl t hi azol - ~ HN 4(5H) - one
| am no) t hi azol -
PYOSHESAPRM no) -5 met hyl - 4-ox0-4,5- Y q NXo~ BET/U§2005018081
di hydr ot hi azol -5- LL yl)nethyl)piperidine-|I

fl uor ophen
fl uorophéﬁ‘é

Y

~JJ 4(5H)-one

tert-butyl

car boxyl at e

FH2-(2\ NSN-0210.2 211
4-((2-((S)-1 -(4-

fl uorophenyl)ethylam no)-5 NH 349.5 350 LL nethyl-5-(piperidin-4-

yl met hyl )t hi azol -4(5H)-one MM a) 2-((S)-1-(4 Y

!/, ~~N 3.5 444 1] F"ﬁ( 1-(f||ran-’{-r‘arhnnyl)pi ppridi n-
4-yl) rg%l - 5- et hyl t hi pzMiol MMasoQ WO 2005/ 116002 PCT/ US20d5stios @S 1
Mass Iyett © of Structurew\gan}é %g dpec Prep. H) - one Pr
5-((1-jacetyl pi peridin-4 ~sN 391. %o’ yl)ymethyl)-2-((S)-1-(4- L P |
f1 uor gphenyly eghyl am no)t5- MM nethyl t hi azol i 2srpne 2- ((S) - 1- (4-
= N N
QFE\/( ¥ =0 bicyclo[2.2.1]heptan-2- v
H S
H 306.5 | 307 ylamino)-5- .
(cyclohexylmethyl)thiazol-
4(5H)-one
H H 2-((1S,2S,4R)-
bNYN 0 bicyclo[2.2.1]heptan-2
icyclo[2.2.1]heptan-2-
H S .y ) P Y
H 406.6 | 407 | ylamino)-5,5-bis((tetrahydro- .
© 2H-pyran-4-yl)methyl)thiazol-
o) 4(5H)-one
HH
éb( N_o 2-((18,2S 4R)-
WooHs bicyclo[2.2.1]heptan-2- Y
3776 | 378 ylamino)-5-methyl-5-((1- LL
| N - propionylpiperidin-4- MM
(Ko yl)methyl)thiazol-4(5H)-one
H H
éb(N N 5-((1-(1H-pyrazole-4-
H H s carbonyl)piperidin-4- v
)methyl)-2-((18S,2S,4R)-
415.6 | 416 yb' , [; 5 1(]h n. LL
icyclo[2.2.1]heptan-2-
N Y P MM
ylamino)-5-methylthiazol-
~¢ SO
HN 4(5H)-one
N
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| uorophenyl’) et hyl am no)-5- Y NVF F 459.5 460 nethyl-5-((1-(3,3,3- LL F
rifl uoropropanoyl)piperidin-4- MM yl)nethyl)thiazol -4(5H)-one
(1- (1WQp3003/0168022- car bonyl ) pi peridin-4- Y ' 442.6 448CT/US2005/018081
methyl )-2-((S)-1-(4- LL F fluorophenyl)ethylam no)-5- MM

hyl t hi azol - 4(5H)-one ~NN 0 2-(Bicyclo[2.2. 1] hept-2 g6 Y 335.5 336

yl am no) - 8-isobutyl-I-this-3,8 N~ LL diaza-spiro[4.5]dec-2-en-4-one ~NY s
N O 8- Adanmant an- 2- yl-2- (bicyclo[2.2.11hept-2-ylanmino)- Y 413.6 414 N,

1-t hi @- 3, 8-di aza-spi ro[ 4. \dect Mbss Jv~9 2-en-4-one Methods of
2-((2\)St1bctm;a:lo[22l]hetanZHNY H S 268. Namg9
yl ani no) - 5- ( 1- hydr oxyet Hyl')ViS FFSPECH| net hyl t hi azol - 4(5H) -oné 19Rrepo
2005/ ¥16662,PCTHUS2605/ 1808t T Mol Mass—Methods—of —Structure—Nanme—W—-| Spec
Prep. { 0 {&s( E ]N(4 N {f | uor ophenyl ) et hyl am no)-5-(1- X N|[296.4 297 |H OH
hydr o) y e | t Hi azol -{ FF 5-((1-(2-(1H-tetrazol-1-
H S
yl)acetyl)piperidin-4- v
Dmethyl)-2-((1S,2S,4R)-
432.6 | 432 Y b) _ ly[; ) f(]h 2) LL
N 1Icyclo|2.2.1 |heptan-2-
: : MM
0 ylamino)-5-methylthiazol-
N“N/ 4(5H)-one
-N
]E:‘H H\VN 5-((1-(1H-imidazole-2-
el O -
X H s carbonyl)piperidin-4- v
ylmethyl)-2-((1S,2S,4R)-
415.6 | 416 bicyclo[2.2. 1Jheptan-2 LL
icyclo[2.2.1]heptan-2-
N - P ) MM
n\,/\% ylamino)-5-methylthiazol-
0
Q\JN 4(5H)-one
H H - -
$Ron 2-((1S,2S,4R)
HoS 0 bicyclo[2.2.1]heptan-2-
H ylamino)-5-methyl-5-((1~(2- Y
4976 | 498 methyl-5- LL
N (trifluoromethyl)furan-4- MM
*(/\/I(& O carbonyl)piperidin-4-
0™ “cr, yDmethyl)thiazol-4(5H)-one
B
éb( N=0 2-((1S,28,4R)-
H S
H bicyclo[2.2.1]heptan-2- Y
431.5 | 432 | ylamino)-5-methyl-5-((1-(3,3,3- LL
N trifluoropropanoyl)piperidin-4- MM
(\*o yl)methyl)thiazol-4(5H)-one
CF,
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F 4(5H)-one N 5-acetyl-2-((2S)- N1 O 266.4 267 bicyclo[2.2.1] heptan-2- FF
yl am no)-5-nethyl thiazol- 0 JJ(a) 4(5H) -one O 5-acetyl-2-{(S)-1-(4- X NS
294. 4 29wWd l00dtwpizenyl ) et hyl ami no)-5- FF F / O net hyl t RGEHBS2087/BBY810ne JJI(a)
X HNN2-((2S)-bicyclo[2.2.1]heptan-2 FF Y H g 288.4 289

yl am no)-5-(1, 1-di fluoroethyl) JJ(a) F F 5-nethylthiazol-4(5H)-one GG O
5-(1,1-difluoroethyl)-2-((S)-1 FF N 316.4 317 (4-fluorophenyl)ethylam no)-5
JJ(a) FE HEFF nethylthiazol-4(5H) -one GG 0 5, 5-dinethyl-2 N 278.4 279
(tricylclo[3.3.1.1---3,7-]1ddoll{ Mas9l N S H yl ami no) - 1, 3-t hi pMdéthddssd) + one

0 2- (cly¥russBeyl ani no) -5, b- Véll ii| 254.4 255 X diNamtyl-1,3-th azciJ -4(5H) - one
C Nl-ds < H 1. pec rep.

Kll N 2-(bicyclo[2.2.1]heptan-1-
@/ W:\ko 2243 | 225 ylamino)-5-methylthiazol- Y
4(5H)-one
tert-butyl 4-((2-
(bicyclo[2.2.1]heptan-1-

RN _
@/ T o ylamino)-5-methyl-4-oxo0-4,5- Y
S 0 421.6 | 422
N—< _.<.
o)

dihydrothiazol-5- LL
yl)methyl)piperidine-1-

carboxylate
H N 2-(bicyc':lo[2.2.l]heptan-l- v
@/ f ° 3215 | 322 , yl?r_uno)-s'methyl'sf LL
{CNH (piperidin-4-ylmethyl)thiazol- MM()
4(5H)-one
Nen 2-(bicyclo[2.2.1]heptan-1-
@/ \Sr ° ylamino)-5-((1-(furan-3- Y
, 4156 | 416 carbonyl)piperidin-4- LL
N yD)methyl)-5-methylthiazol- MM

O%Q 4(5H)-one

5-((1-acetylpiperidin-4-

H
NN
T Y=o
S yl)methyl)-2- Y
363.5 364 (bicyclo[2.2.1]}heptan-1- LL
N, ylamino)-5-methylthiazol- MM

4(5H)-one
5 (SH)
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0 et hyl

5-nmethyl -4-o0x0-2 J 1 0'/ 336.5 337 (tricyclo[3.3.1.1-3,7-]dec-1- X

H yl am no) - 4, 5-di hydro-1, 3- 192 WO 2005/116002 PCT/ US2005/018081 Mol WMass
Met hods &¥O Ziosmedonr e Nane W . Spec Prep. thiazol e- 5- cacbhusyloshsosk
5-(1-nmethylethyl)-2- N 292.4 293 (tricyclo[3.3.1.1-"3,7-]dec-1- X /gLN S H
yl am no) 1, 3-thiazol-4(SH)-one 0 5-phenyl-2- 326.5 327
(tricyclo[3.3.1.1-3,7-]dec-1- X S Hylamno)-1, 3-thiazol-4(5H-one O
5-(1-nmethyl ethyl)-5- N (nmethyloxy)-2 O 322.5 323 Il NxS
(tricyclTo[3.73.1.1-3, 7-Tdegudt Hmhgnm no) - I, 3-Thi azol - 4(5H) - GNiebde ofat hyl - 2
N S 26&trictdficb (tricyclo[(3.3.1.{1-3,7-{] dec-1- XNaeNJ H
yl am no) - 1, 3-t hi azol - 4(§H) Wdne| 3pesl 5- (1- net hyl et hyl ) - 2-(3- |O 2Bf&p3 236
pyri diJ.“TLyL!—aﬁT_Im“e‘ +-3-th-azot—X—4H-5Here-—NN-2—(-(4—eyel-ehexyrHphenry4m no) -
316.5(3 N(Inmet hyl et Ryl) -1, B-thi azol - X 4(5H)-one O 5-ndt hyl - 5- phenyl - 2-
340.5 (try cysbo[3.3./1. 1- 3, /-] decy 1- 22bicyclo[2.2.1]heptan-1- v
lamino)-5-methyl-5-((1-(3,3,3-
431.5 | 432 Y ) Y314 LL
N trifluoropropanoyl)piperidin-4- MM
O)\)r yl)methyl)thiazol-4(5H)-one
2%
H 5-((1-(1H-pyrrole-2-
@/NYN o carbonyl)piperidin-4- v
S
1)methyl)-2-
4146 | 415 b yl) - lyl)1 , LL
icyclo[2.2. tan-1-
N (bicyclo{2.2.1]heptan MM
O)\H(;j ylamino)-5-methylthiazol-
, 4(5H)-one
Fooy 2-(2-
N\(/fro 210.2 | 211 | fluorophenylamino)thiazol- Y
S 4(5H)-one
tert-butyl 4-((2-((S)-1-(4-
fluorophenyl)ethylamino)-5-
- methyl-4-0x0-4,5- Y
LA NP~ 449.6 | 450 _ i
o Y dihydrothiazol-5- LL
yl)methyl)piperidine-1-
carboxylate
2-((S)-1-(4-
) ()1 v
: N fluorophenyl)ethylamino)-5-
: N,Lé(\CNH 349.5 | 350 PREIYVETYAT ) LL
/©/\ N methyl-5-(piperidin-4-
F ) MM(a)
ylmethyl)thiazol-4(5H)-one
2-((S)-1-(4- ¥
o] .
: = fluorophenyl)ethylamino)-5-
i )’iﬁ(\@@° 4435 | 444 P . LL
F,©/\ A 3 ((1-(furan-3-carbonyl)piperidin- MM
4-yl)methyl)-5-methylthiazol-
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NxS yl am no) -1, 3-thiazol -4(5H)-one H O 5-(1-nethylethyl)-2-((2- 264.3 265
(met hyl oxy) phenyl )am no)-1,3- X S O H thiazol-4(5H)-one \ 193 WO
2005/ 116006 26008M16462005/ 018081 Mol Mass Met hods of  Str petrrrsgoosdigsit . Spec

Prep. O 5-neth |-5-(1 _ _ y pyrrolidinyl)-2 N 333.5 334
(tricyclo[3.3.1.1-3,7-]dec-1- Il ~NYS ylam no)-1, 3-thiazol -4(5H)-one O
5-(nmethylam no)-5-(1 N~ T nethylethyl)-2 /- 321.5 322
(tricycIoLS.S.1.1L3,7Lj‘ec 1- 1l Hylam no)-1,3-thiazol -4(5H)-one NN

5-(1-npet hyl et hyl ) - 2- ( 2- ®R6s pyridinyl am no) - 1, 3-t hi azoletheds ¥
4( 5H) - cS1mct1m5{N2((4qu V\? yl)amno)-5- S 2&#ne3 253

(1-net hyI et hyI )-1,3- th| agol EPQF(”H) one NYN 5- (1- met hyl et hy¥gp-2- (4- N
S- 235-3—2367pyrtdinyt=a ITU)-J.,o-‘rlli 4 Bogge— N N
2-((2,/4-difluorophenyl)amno)- |FF S "70 3 271 (é ?f-nﬁet hyl et hyl ) - 1, 3-t hj azol -
X 4(5H)-one 5-((1-acetylpiperidin-4-

Y

O
: Dmethyl)-2-((S)-1-(4-
/@(iuf'é@@{ 3015 | 3sp | RGN LL
F (o}

fluorophenyl)ethylamino)-5- MM
methylthiazol-4(5H)-one

()1

o ‘ fluorophenyl)ethylamino)-5- Y
@Aﬂj\s \ ﬁf; 459.5 | 460 methyl-5-((1-(3,3,3 LL
F trifluoropropanoyl)piperidin-4- MM

ylmethyl)thiazol-4(5H)-one
5-((1-(1H-pyrrole-2-

0 carbonyl)piperidin-4- Y
OAH,"&?CQ lg 4426 | 443 yl)methyl)-2-((S)-1-(4- LL
F (¢}

fluorophenyl)ethylamino)-5- MM
methylthiazol-4(5SH)-one

H .
N\(/N;Eo 2-(Bicyclo[2.2.1hept-2-
S Y
N \_—<

335.5 336 | ylamino)-8-isobutyl-1-thia-3,8- L

diaza-spiro{4.5]dec-2-en-4-one

H
&fN\(/N o 8-Adamantan-2-yl-2-
56 (bicyclo[2.2.1 Jhept-2-ylamino)- Y
N

413.6 | 414 , .
1-thia-3,8-diaza-spiro[4.5]dec- LL
2-en-4-one
ﬂ\(/N 5 2-((2S)-bicyelo[2.2.1]heptan-2- N
H 268.4 | 269 | ylamino)-5-(1-hydroxyethyl)-5- -
OH methylthiazol-4(5H)-one
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NY, N 5-(1-nmet hyl ethyl)-2-((2- 248.4 249 net hyl phenyl)am no)-1,3- X 7
thiazol -4(5H)-one 0 1 5 methyl-5-(nmethyloxy)-2- X -"~ N m~ 294.4 295
(tricycl oyG20s5h1d002 3, 7- -] dec-1- LLNXS yl am no) - 1, 3-t hi apeirktdsiisese |1 194
WO 2005/ 116002 PCT/ US2005/ 018081 Mol Mass Met hods of Structure Nane W.
Spec Prep. CF3 F H5-(1-nethylethyl)-2-((2 302.3 303
(trifluoronethyl)phenyl)am no) X -1,3-thiazol-4(5H)-one H 2-((5-chloro-2-

NYN 283 net hyl phenyl )am no)-5-(1 C S p 282.8 nethylethyl)-1, 3-thi azol - 4(5H) -

X d [one~ F NN Z-((Z-T] UQpp elmg;)am no)-1I S 264. 3 265 Method

t hi a- 3-Sa@mpé r o[ 4. 4Jnon 2-en 4 one N aNgame cthods of

N2- (1K i ndazol - 5-yl am no)) - B#( 1 J4 275 met hyl et hyl ) - 1, 3-it hi @zepl. - 4(5H) -
'\n\_l;

H one NYNL._ 2. / 1 l—L] nrlnl \lL:\m G—243—4 274

TN TN

met hyl|et hyl ) - 1 3-thpazol -4(5H) X H one a 27}((9(%1 @' | -

cycl ohexyl et hgl ) o) - 5 (1- j-( Zq%u%roﬁlggylﬁthylammo)-5-(1- Y
s 296.4 | 297 ,
/@ N 9 hydroxyethyl)-5-methylthiazol- FF
F " 4(5H)-one

5-acetyl-2-((2S)-

H\(/N o bicyclo[2.2.1 Theptan-2 !
v S7</ 266.4 | 267 T . FF

ylamino)-5-methylthiazol-

JJ(a
© 4(SH)-one @
0
. N 5-acetyl-2-((S)-1-(4- Y
: N/&S 294.4 | 295 | fluorophenyl)ethylamino)-5- FF
Fg H O methylthiazol-4(5H)-one 13(a)
H , Y
N N 2-((2S)-bicyclo[2.2.1]heptan-2- -
A \8/7:(0 288.4 | 289 | ylamino)-5-(1,1-diflucroethyl)- .
a
F 5-methylthiazol-4(5H)-one
F y (5H) GG
0 : Y
. N 5-(1,1-difluoroethyl)-2-((S)-1- FF
: . /&S 316.4 | 317 | (4-fluorophenyl)ethylamino)-5- 1)
a
g h FF methylthiazol-4(5H)-one
F GG
o 5,5-dimethyl-2-
W | 2784 | 279 | (tricyclo[3.3.1.1~3,7~]dec-1- X
s
@\ N ylamino)-1,3-thiazol-4(5H)-one
0
2-(cyclooctylamino)-5,5-
)NL 2544 | 255 | ey Y ) X
N dimethyl-1,3-thiazol-4(5H)-one
H
0 ethyl 5-methyl-4-ox0-2-

@\ S\\%O\/ 336.5 | 337 (tricyclo[3.3.1.1~3,7~]dec-1- X
N o}
H

ylamino)-4,5-dihydro-1,3-
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H S nmethylethyl)-1,3-thiazol-4(5H)- one p N S cyclohexylethyl)am no)-5-(1
)--(\ 268.4 269 X H nethylethyl)-1, 3-thiazol-4(5H)- one 195 WD 2005/116002
PCT/ US200& 0006284002 M| Mass Met hods of Structure Nanme \MCT/SRe6s/018@P.
2-(cyclooctylam no)-5-(1 Q 268.4 269 nethylethyl)-1,3-thiazol-4(5H- X NS
H one H 2-((5-fluoro-2- NYN 266.3 267 net hyl phenyl )am no)-5-(1- X S

nmet hyl ethyl)-1, 3-thiazol -4(5H - F one H N NJ5 (1-nethylethyl)-2-((3-nethyl
NS O 249.3 250 2-pyridinyl)anino)-1,3-thiazol- X 4(5H)-one O 5-nethyl-5-
O, 308.4 309 ((nethyloxy) mdbhy| )M2ss AMA m ) | XS Methods of
(tri cy(FlSDthur}:. 1.1-3,7--1dec-1- [/~~~~]/ H yl ani Neel, 3-t hi azql -4%5H) -one F
H N 2-((2-fl uorophenyl)ani n¥)-5 SREC266. 3 267 net hyl - 5- (1- nmet/hyl €f%Ryl ) -1, 3-
AA thi = = S—(T-merhytethyt 52z Gl S 240~ 4243
1,2,2-4rinet hyl propyl )anmno)- X thiazole-S-carboxyldte
O

5-(1-methylethyl)-2-
@\ W 2924 | 293 (tricyclo[3.3.1.1~3,7~]dec-1- X
N
H

S
ylamino)-1,3-thiazol-4(5H)-one

ylamino)-1,3-thiazol-4(5H)-one

5-phenyl-2- ~
@\ BLJS/@ 326.5 | 327 (tricyclo[3.3.1.1~3,7~]dec-1- X
N
H

5-(1-methylethyl)-5-

O
(methyloxy)-2-
5‘\\% 3225 | 323 Y i

S |, (tricyclo{3.3.1.1~3,7~]dec-1-
ylamino)-1,3-thiazol-4(5H)-one

2 5-methyl-2-
51\:/?/ 264.4 265 (tricyclo[3.3.1.1~3,7~]dec-1- X
'le{ ylamino)-1,3-thiazol-4(5H)-one
H
5-(1-methylethyl)-2-(3-
-~ N\r/N o (. y yD-2+(
N7 S 235.3 236 pyridinylamino)-1,3-thiazol- X

4(5H)-one

2-((4-cyclohexylphenyl)amino)-

_N
\S( ° 316.5 317 5-(1-methylethyl)-1,3-thiazol- X
4(5H)-one

0 5-methyl-5-phenyl-2-

Bk\ 3405 | 341 (tricyclo[3.3.1.1~3,7~]dec-1- X
S
Koy

H

ylamino)-1,3-thiazol-4(5H)-one

5-(1-methylethyl)-2-((2-

N
Q\ /&S 264.3 265 | (methyloxy)phenyl)amino)-1,3- X
N

O H thiazol-4(5H)-one
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>H s 1,3-thiazol -4(5H)-one O 5-(1-nethylethyl)-2-(((1R)- }-_( 242.4 243
1,2,2-trinmethyl propyl)amno)- X H 1,3-thiazol-4(5H-one HN

5- et hyl -wWoQtesmsdopl et hyl )-2 S 262.4 263 ((2- et hyl phenPCTArR2005)019088- AA

t hi azol -4(5H)-one 196 WD 20051116002 PCT/ US20051018081 Ml W©Mass Met hods of
Structure Name W. Spec Prep. H 5-ethyl-2-((2- 0 N 252.3 253

fl uorophenyl )am no)-5-nethyl- X 1, 3-thiazol-4(5H)-one CF3 ~N IN
5-ethyl-5-nethyl-2-((2 S 0 302.3 303 (trifluoronethyl)phenyl)amno) X

-1, 3-tjhi azol - 4(5H) -one |F Mof SJB)MBSS( 2 N N fluorophenyl)am noMdhdiebliy] SAO
266. 3 | Bdmcre 5- (1-nethyl ethyl })-1,3 {thiazo | 2agi)-one F H (5I§) 2- ((|2-

f 1 uor dphenyl ) ani no) - 5- net hWt: ~| NSP¢cO| 266. 3 267 AA rep.

p

5-(1-1 =3k (54 onmeCR3HS5=methyt=5=(jI=nethytetihyl ) - 2
S N N|O 316.4 3179({2-) AA (trifl uor gneinherhylshEnyyrretiding)-2-
-1, 3-t/hi azol - 4( - F H NN|O 2-((2-f|uorophenyl)amno)-5
)\\ 3335 334 (tricyclo[3.3.1.1~3,7~]dec-1- I
@\ﬁ S ylamino)-1,3-thiazol-4(5SH)-one
0\ 5-(methylamino)-5-(1-
NN\ methylethyl)-2-

\ 321.5 322 _ ‘ I
@\N)‘S (tricyclo[3.3.1.1~3,7~]dec-1-
H

ylamino)-1,3-thiazol-4(5H)-one

H
N N\r’N o 5-(1-methylethyl)-2—(2:
L NS 2353 | 236 | pyridinylamino)-1,3-thiazol- X
4(5H)-one
“ N 2-((4-fluorophenyl)amino)-5-
c \sr ° 252.3 253 (1-methylethyl)-1,3-thiazol- X
4(5H)-one
~ HY’N . 5-(1-methylethyl)-2-(4-
No S 2353 | 236 pyridinylamino)-1,3-thiazol- X
4(5H)-one
S 2-((2,4-difluorophenyl)amino)-
/ .
/O: \S( © 2703 271 5-(1-methylethyl)-1,3-thiazol- X
F F
4(5H)-one
S 5-(1-methylethyl)-2-((2-

\S/\;O 2484 | 249 |  methylphenyl)amino)-1,3- X

thiazol-4(5H)-one

5-methyl-5-(methyloxy)-2-

‘ 0]
}:%{ 2944 | 295 | (tricyclo[3.3.1.1~3,7~]dec-1-
Hhy
H

ylamino)-1,3-thiazol-4(5H)-one

I
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300.4 301 nethyl-5-phenyl -1, 3-thiazol- X 4(5H)-one F H
2-((2,5-difluorophenyl)am no)- S 270.3 271 5-(1-nmethylethyl)-1,3-thiazol- X
F 4(51-))woreostago0a0 2005/ 116002 PCTI US2005/ 018081 Mol HHYES2MN 11883 of
Structure Name W. Spec Prep. H NH 2-((1S, 2S,4R) SN O 224.3 225

bi cycl o[ 2. 2. 1] hept-2-ylam no)- X H 5-nethyl-1, 3-thiazol-4(5H-one HH
2-((1S,2S,4R) S 300.4 301 bicyclo[2.2.1] hept-2-ylamno)- X HH

5- met hyl - 5- phenyl - 1, 3-t hi azol - 4(5H)-one H 2-((3-chloro-2 cl NYN 282.8 283
met hyl phenyl’)yam no) - 5- (1- >MoI§ il €t hyl) -1, 3-thi azol - 4(5H)|- Mefdds of
2- ((1S] 8gudiye H N~N bi cylcl o . 1] hept-2-ylamiName H S O 2%} 269
h}l-5 AA H O ((netjhy éxy rﬁxeny )-1,3- thiazol-4(5H)-one Prep
nnnnnnnnnn L2900 o N POWP P QU S Sawrl BAY 3 I T ) V4)

t
2-((2- ncnyl;ou‘n rru; 526813269 (Z=hydaroxyethy)=—5S—rethyt—3—Kk N
th

| 4zl - CSH - one 5-(1-methylethyl)-2-((2-
\S\i 302.3 | 303 | (trifluoromethyl)phenyl)amino) X

-1,3-thiazol-4(5H)-one

2~((5-chloro-2-
N N .
= methylphenyl)amino)-5-(1-
T PO | ass | 28 yiphenylamino)-3-( X
methylethyl)-1,3-thiazol-4(5H)-

one

2-((2-fluorophenyl)amino)-1-

H
N _N
\g >§° 264.3 | 265 | thia-3-azaspiro[4.4]non-2-en-4- X

! one

NN 2-(1H-indazol-5-ylamino)-5-(1-
/4 d
N\N \S/ ° 2744 | 275 | methylethyl)-1,3-thiazol-4(5H)- X
’ one
NN 2-(1H-indol-4-ylamino)-5-(1-
4 ¥ =0 .
N S 2734 | 274 | methylethyl)-1,3-thiazol-4(SH)- X
H one
0 2-(((18)-1-
= N cyclohexylethyl)amino)-5-(1-
PR 2684 | 269 Y yiethy) o X
O/\” s \ methylethyl)-1,3-thiazol-4(5H)-
one
o 2-((IR)-1-
N cyclohexylethyl)amino)-5-(1-
PR 268.4 | 269 4 Y _ X
” S methylethyl)-1,3-thiazol-4(5H)-
‘one
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5-(I-methylethyl)-2-(((2R)- CN O ~ tetrahydro-2- 0 HN-{ 242.3 243 X S
furanyl methyl)am no)-1, 3 thiazol-4(5H) -one Nr N 5-(1-nmethylethyl)-2-((3 S
264. 4 265wiombavisongy) phenyl )ami no)-1,3- X 10O thiazol - 4(&dhesyiesoig@®3 WO
2005/ 116002 PCT/ US2005/018081 Mol Mass Met hods of Structure Nane W. Spec
Prep. d C N 2-((2-chlorophenyl)amno)-5 S O 268.8 269
(1-methylethyl)-1,3-thiazol- X 4(5H)-one NN

5-(1-methyl ethyl)-2-((2-nethyl S 278.4 279 5- (nethyl oxy)phenyl)am ng)- X O
1, 3-thjazol -4(5H) -one N N Mol ( p,Masgi mst hyl phenx}l )ani no) S 2§2MetiEs of |
5- (1- meShyetetehy| ) - 1, 3-t hilazgl.- X . 4(5H) - one
2- ((2-¢hl or ophenyl )am no)l- 5" d 2WEL8| 283 net hyl -5-(1- met hyI at hyF5eP, 3. Aa
t hi azol=#(SH=ome S-(T-methyrefhytr)=2-( T—=17s
377.5 378 mmy phol i I) thyl ) oxy) phenyl) 5?6%?9@@@% 1azol -4(5H) ong d
H NYN © @\chﬁlgr Nyl 268T4NP) 269 31 Gadtnyldthy TR NMlia1 B0HRY || 1. 3xL hi azol - X
one
H 2-((5-fluoro-2-
N.__N .
= methylphenyl)amino)-5-(1-
TP | 2663 | 267 yiphenyl)amino)->- X
methylethyl)-1,3-thiazol-4(5H)- :
F one
N “\(/N 5-(1-methylethyl)-2-((3-methyl-
| & S 7% | 2493 | 250 | 2-pyridinyl)amino)-1,3-thiazol- X
4(5H)-one
o 5-methyl-5-

N S (tricyclof3.3.1.1~3,7~]dec-1-
H ylamino)-1,3-thiazol-4(5H)-one

¥ N 2-((2-fluorophenyl)amino)-5-
©/ \ifgo 266.3 | 267 | methyl-5-(1-methylethyl)-1,3- AA

methyloxy)methyl)-2-
@\ E\\Mo\ 308.4 | 309 (methyloxy)methyl) AA

thiazol-4(5H)-one
0 5-(1-methylethyl)-2-(((15)-

fﬁ{ 2424 | 243 | 12,2-trimethylpropyl)amino)- X

>(\N s 1,3-thiazol-4(5H)-one

Y 5-(1-methylethyl)-2-(((1R)-
>,/L /I\IILJ&-{ 2424 243 1,2,2-trimethylpropyl)amino)- X
N~ °8

1,3-thiazol-4(SH)-one

H
NN 5-methyl-5-(1-methylethyl)-2-

\SV \;O 262.4 | 263 | ((2-methylphenyl)amino)-1,3- AA

thiazol-4(5H)-one
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4(5H)-one O p N N 2-((2-chlorophenyl)amno)-1 S 6 O 280.8 281

t hi s- 3-azaspiro[ 4. 4] non-2-en-4- X one 199 WO 2005/116002 PCT/ US2005/ 018081
Mol Mass Wbtbesdg6@R Structure Nane W. Spec Prep. N PCT/US2005/018081
5-(1-nmethylethyl)-2-((2-nmethyl- S 278.4 279 3- (et hyl oxy) phenyl ) am no) -

1, 3-thiazol-4(5H)-one d (It;cN N 2((2, 6-dichl orophenyl)am no) S 303.2 304
5-(1-nethylethyl)-1,3-thiazol- X C 4(5H)-one NYN
2-((2-chlorophenyl)amno)-5-_Cl S O 298.8 299 nethyl-5-(2-(nethyl oxy)ethyl)-
AA O [, 3-thiazol - 4(5H) - dneMolO 2-M4s2- chl or ophenyl ) am no) - 5- N ¥8tho8s 881

met hy SB’u‘(t(Uf@et hyl oxy) net{h \&) A%Q’?S Cl H 1, 3-t%ﬁ@20| -4(5H) -one _H
2-((3tchloro-2- C NYN C 6.8 Cnet hyl phenyl ) ami no) - 5- et hylprﬁﬁ

5-(1- [leFPTﬂyl) 1, 3=thiazot ﬂ(tﬂ-‘if— pne . H Z-((4-TTuoro-2- | NYN O 280.4 -
net hy phe% AN ) - 5- ngt hyl - |AA F 5] (1-net ﬁyqﬂéxll'%r(@ 1, 3-thilazol  4(5H) - one
N N 23 ((

\Sﬁ) 0 hi 53’250[ 22573 | Qﬁg oprl]lenyl)ammo) 5-methyl- X
1,3-thiazol-4(5H)-one

CF
* K \ 5-ethyl-5-methyl-2-((2-
\g O 13023 | 303 | (trifluoromethyl)phenyl)amino) X
-1,3-thiazol-4(5H)-one
Fooy (55)-2-((2-

N =N ' fluorophenyl)amino)-5-methyl- |
[j \Vfo 266.3 | 267 phenybamino)-3-methy AA
S~ 5-(1-methylethyl)-1,3-thiazol-

N\ 4(5H)-one
F L (5R)-2-(2-
N =N fluorophenyl)amino)-5-methyl-
(\:f T =0 | 2663 | 267 phenyDamino) g AA
S~/ 5-(1-methylethyl)-1,3-thiazol-
4(5H)-one
CF3 5-methyl-5-(1-methylethyl)-2-

N \(/ N o ((2-
S 316.4 | 317 _ 1 AA
(trifluoromethyl)phenyl)amino)

-1,3-thiazol-4(5H)-one

@HYN o 2-((2-fluorophenyl)amino)-5-
S 300.4 | 301 methyl-5-phenyl-1,3-thiazol- X
4(5H)-one
T H N 2-((2,5-difluorophenyl)amino)-
\g O | 2703 | 271 | 5-(1-methylethyl)-1,3-thiazol- X
£ 4(5H)-one
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326.5 - ylamno)-5-(2-(2- AA nethoxyethoxy) ethyl)-5- nethylthiazol
4(SH)-one A1 200 WD 20051116002 PCT/ US2005/018081 Ml WMass Met hods of

St r uct ur ewbanes/M6002Spec Prep. C H NYN (5S)-2-((2- 316.PETAIS2005/018081

chl orophenyl )am no) -5-nmet hyl - X O 5-phenyl -1, 3-thi azol -4(5H)-one C H NYN
(5R)-2-((2- / S 316.8 317 chl orophenyl)am no)-5-nethyl- X /

5-phenyl -1, 3-t hi azol -4(5H)-one A H (5R)-2-((2 NN

chl orophenyl)am no)-5-nethyl- / (0O 282.8 283 X

5- (1- net hyI ethyl)-1,3-thijanél 4(Bssone C ~N ~N 2 ((2 Methodsof
chl or ophierspiczani no) -5 SAD 282. 8 ép t hyl - 5- ( IN#me hyl et hyl ) 3Per X
thi azof -4(5H) -one F H 29 (( Lf 8oh nyl)amno) 5 NN (1-nmefhyl®efhyl )15 S O

N

296. 4 P97 rre1 hytoxy)ymethyfr ) -1, 3F njsagg ‘ﬁ} -one O NN
2-((2, 8- d| Io phﬁnyl)am no) § O 303 2 304 ylethyl)-1, 3-thiarol - X

G 4(5H 2243 | 225 | bicyclo[2.2.1]hept-2-ylamino)- X
5-methyl-1,3-thiazol-4(5H)-one
H H 2-((1S,2S,4R)-
- N . .
/ ’ 7( = bicyclo[2.2.1]hept-2-ylamino)-
H \'s/ O 13004 | 301 yelol Py : X
H 5-methyl-5-phenyl-1,3-thiazol-
4(5H)-one
H 2-((3-chloro-2-
Ci N N .
= methylphenyl)amino)-5-(1-
\ﬁj/ \Sr © 282.8 | 283 ypheny) ( X
methylethyl)-1,3-thiazol-4(5H)-
, one
o 2-((1S,2S,4R)-
H H
: NYN bicyclo[2.2.1]hept-2-ylamino)-
Hod 7?0 268.4 | 269 5-methyl-5- AA

((methyloxy)methyl)-1,3-
thiazol-4(5H)-one

H 2-((2-fluorophenyl)amino)-5-
NN
©/ \(/7@ 268.3 269 | (2-hydroxyethyl)-5-methyl-1,3- KK
S
OH ;

thiazol-4(5SH)-one

5-(1-methylethyl)-2-(((ZR)-

O
L/>'—\ :N -2-
HN—C tetrahydro-2

2423 | 243 ) X
S furanylmethyl)amino)-1,3-

thiazol-4(5H)-one

5-(1-methylethyl)-2-((3-

N
©/ \sr ° 264.4 | 265 | (methyloxy)phenyl)amino)-1,3- X
thiazol-4(5H)-one
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H 2-((1R 2R 4S)- N N bicyclo[2.2. 1] hept-2-ylamno) HH S O 280.4 281 EE
8- oxa-1-thia-3- O azaspiro[4.5]dec-2-en-4-one 201 WO 2005/ 116002
PCT/ US200%i03:b8)86002M01  Mass Met hods of  Structure Name Wer/&2e6sdees. HH H
2-((1S,2S,4R) NNY O bicyclo[2.2.1] hept-2-ylam no) S 280.4 281 EE H
8-oxa-1-thia-3- O azaspiro[4.5]dec-2-en-4-one HN N 2-((1S,2S,4R)- ~~/1/ Y O
bi cycl o[ 2. 2. 1] hept-2-ylam no) H S 294.4 295 EE 7-(nethyl oxy)-1-thia-3-
azaspiro[ 4. 4] non-2-en-4-one C H NYN 2-((2-chl orophenyl)anm no)-7- S 310.8
311 (nethyloxy)-1-thia-3{ Bl qOMzsas Di r o[ 4. 4] non- 2- en- 4- one | MeiNylk of
2- (( 2- pBtrhgtlrel, 3- benzot hijazol - | S 30b. 4 306 5-Maman no)-5-(1-net hyl et hyl) -
X N 1| 3-thi azol - 4(5H) - one Wt N EPecN 5- (1 net hyl et hyl )-2-((4 O Prep- 326.4
327 (p .cny'réf‘xﬁ phenytammo)=1; F’% A—thtrazot=4(5H~=ome—b*%
H

2-((2-chlorophenyl)amino)-5-

N /N
\Sr O | 2688 | 269 | (1-methylethyl)-1,3-thiazol- X
4(5H)-one
H\V/N 5-(1-methylethyl)-2-((2-methyl-
L 79 | 2184 279 | S<methyloxy)pheny)amino)- X
o 1,3-thiazol-4(5H)-one
_
HYN 2-((2,5-dimethylphenyl)amino)-
L 7O | 2624 | 263 | 5-(1-methylethyl)-1,3-thiazol- X
4(5H)-one
Cl

2-((2-chlorophenyl)amino)-5-

Y
\i({o 282.8 | 283 | methyl-5-(1-methylethyl)-1,3- AA

thiazol-4(5H)-one

5-(1-methylethyl)-2-((2-methyl-

N 5-((2-(4- T
@q\/\oﬁj \EN{° 3775 | 378 (20

morpholinyl)ethyl)oxy)phenyl)a z
mino)-1,3-thiazol-4(5H)-one

Cl
©/HYN o 2-((2-chlorophenyl)amino)-5-
S 316.8 | 317 methyl-5-phenyl-1,3-thiazol- X
4(5H)-one
7 H N 2-((2-chlorophenyl)amino)-1-
\g/go 280.8 281 | thia-3-azaspiro{4.4]non-2-en-4- X
one '
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C ~N 2-((2-chloro-4 O 294.8 295 net hyl phenyl )am no)-1-thia-3- X
azaspiro[ 4. 4] non-2-en-4-one H H 2-((1S,2S,4R) N N O bicyclo[2.2. 1

] hept - 2- yWweareesai6@2308. 4 309 KK H H 7, 7- di net hyl - 8- oxa-HCIVFH28058)18§081
azaspiro[ 4. 5] dec- 2-en-4-one 202 WD 2005/116002 PCT/US2005/018081 Mol WMass
Met hods of Structure Name W. Spec Prep. Br ~N N

2- ((2-bronmophenyl)am no)-5 S OM 362.3 363 nethYl-5-(4-PYndinYl)-1 3 i S N
t hi azol -4(5H)-one H H (5R)-2-((1S,2S,4R)- N S O 308.4 309
bi cyclpf 22 Tiheptr-2-yla . 7, 7-di met hyl=8-0oXa- I - T NiNdaRad s
azaspi rsz{-&uﬁ];dec-z-en%- Jng@-l IHKi(ﬁasﬁ 2-((1 S, 29y - NNY Metiods's
bi cycljo[ 2. 2 I]hept 2-yl am W) - 583@8 4 309 KK HH Prep.

7,7-d| ML| fhl 2 N chr}ll' r,L R‘IJ‘IM 2—en—4 nnn_j H-

v‘v‘\.l.“

2-((2,14-dj ch orﬁphenyl )a‘n no) NYN O N(Is @S&e&y&'ﬁﬁyﬁgm iheihﬁ— 1 PYndinY1)1, 3
Cli S 5
| FL(27|;)4 One279 3-(methyloxy)phenyl)amino)- X

1,3-thiazol-4(5H)-one

N 2-((2,6-dichlorophenyi)amino)-
\S\// o 303.2 304 5-(1-methylethyl)-1,3-thiazol- X
4(5H)-one

Cl
H
@(NYN o 2-((2-chlorophenyl)amino)-5-
ci S\,EL 298.8 | 299 | methyl-5-(2-(methyloxy)ethyl)- AA
O
\

1,3-thiazol-4(5H)-one

o 2-((2-chlorophenyl)amino)-5-
N 7
/IL;ZS(\O | 2848 | 285 | methyl-5-((methyloxy)methyl)- AA
N

1,3-thiazol-4(5H)-one

2-((3-chloro-2-

H '
Cl N. _N .
= methylphenyl)amino)-5-methyl-
\g O 12968 | 297 _ AA
5-(1-methylethyl)-1,3-thiazol-
4(5H)-one
H 2-((4-fluoro-2-
N _N .
= methylphenyl)amino)-5-methyl-
\g © 280.4 - vipheny ) . Y AA
E 5-(1-methylethyl)-1,3-thiazol-

4(5H)-one

H i }
E N\FN 2-((18,28,4R)
H 7{0 bicyclo[2.2.1Theptan-2-

S
H
326.5 - ylamino)-5-(2-(2- AA
Ol\ methoxyethoxy)ethyl)-5-
O methylthiazol-4(5H)-one
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G H 2-((2-chloro-4 NN nethyl phenyl ) am no) - 5- net hyI
5-(4-pyridinyl)-1,3-thiazol - 1
bi cycl o] 2w@.2bd3mapdo22- yl am no) Y O 236.3 237 AA H H S
4-thi s-6-azaspiro[ 2. 4] hept-5-en 7-one

X

N 4(5H) - one

M

5-(( 2S, 4R)

2-((1 S, 2S,4R) N yN

p 331.8 332 g

N N

PCT/US2005/018081

bi cycl o[ 2. 2. 1] hept-2-ylam no) H 278.4 279 EE H 6-nethyl-1-this-3-
azaspi ro[ 4. 4] non- 2- en- 4-one 203 WO 2005/ 116002 PCT/ U82005/ 018081 Mol
Structure Nane W. Spec Prep.

Met hods of

2-((1 S, 2S 4R) H

NYNO

Mass

bi cycl
6, 6-di
283 AA
chl org

this-3-

of Z-Z I hept-2-yl am

Rhfewlre 7- oxa- | - t hi
Hb5 |sopropyl

M TMehds)-

-3 o
i

LS
=TT

aspi rd
hBperol

2
=

-~~~ ~=~

294747295 NN
[ 4. 4] non- Nagie 4-one O
4(5H) one 0 2-(((4-

GrOI

Vi|
4

Mtthods of
2-((S)-1
Prep.

2

82.5

2- en- 4-

316.8

317

(58)-2-((2-
chlorophenyl)amino)-5-methyl-
5-phenyl-1,3-thiazol-4(5H)-one

316.3

317

(5R)-2-((2-
chlorophenyl)amino)-5-methyl-
5-phenyl-1,3-thiazol-4(5H)-one

282.8

283

(SR)-2+(2-
chlorophenyl)amino)-5-methyl-
5-(1-methylethyl)-1,3-thiazol-
4(5H)-one

282.8

283

2-((2-chlorophenyl)amino)-5-
methyl-5-(1-methylethyl)-1,3-
thiazol-4(5H)-one

296.4

297

2-((2-fluorophenyl)amino)-5-
(1-methylethyl)-5-
((methyloxy)methyl)—l,3-
thiazol-4(5H)-one

303.2

304

2-((2,4-dichlorophenyl)amino)-
5-(1-methylethyl)-1,3-thiazol-
4(5H)-one

280.4

281

2-((1R,2R 4S)-
bicyclo[2.2.1Thept-2-ylamino)-
8-oxa-1-thia-3-

azaspiro[4.5]dec-2-en-4-one

EE
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a one 2-(((1S)-1-phenylethyl)amno)- H 274.4 275

1-thi a-3-azaspiro[4. 4] non-2-en- X 4-one 0 2-((2-chlorophenyl)amno)-7,7- N
5 324.8 3R0 wosmkboel - 8- oxa-|-thia-3- KK C P~H azaspi r dci/éd20esm01808en- 4- one
O 2-((2-(2- chlorophenyl)cyclopropyl)amn U HAS 308.8 309
0)-5-(1-nethylethyl)-1,3- 0 Cl thiazol-4(5H-0one x O 2-((1-(2- 1

chl or ophenyl ) cycl opropyl )am n HAS 322.9 323 0)-5-net hyl -5-(1- net hyl et hyl ) -
a 1, 3- thi azoI 4(5H) one 204 WD 2005/116002 PCT/ US2005/018081 Ml Mass

Met hods—ef—St+te f 1 A o (¢ +S52S AR~ L | [2 5
1 ke no) - e 11 Mol B0k 1 (1 hygo-| ety ORI e

¢
F met h t hi azol - 4(5H) vone | 8péd 1 S, 2S, 4R) NYN O 46m 8 2B2. @83 FF H
OH 5- (thdraxv-l-neLhyint_Lj\dg 5-_nmethyl- | 3-thi azol-4(5H) -one H N
2- ((1S 2-((1S,28,4R)-

8-oxa-1-thia-3-

254R N
. \(/ o bicyclo[2.2.1]hept-2-ylamino)-
%bH/ 55 280.4 | 281 Y Py EE
0

azaspiro[4.5]dec-2-en-4-one

R 2-((18,2S,4R)-
- =
[;‘} 7f \( 0 bicyclo[2.2.1]hept-2-ylamino)-
WoH 35 2944 | 295 g Jnept-2-y EE
0
l

7-(methyloxy)-1-thia-3-

azaspiro[4.4]noh-2-en—4-one

H
N\(/N o 2-((2-chlorophenyl)amino)-7-
Sg\ 310.8 311 - (methyloxy)-1-thia-3- EE
azaspiro[4.4]non-2-en-4-one

o 2-((2-methyl-1,3-benzothiazol-
] 305.4 306 | S-yl)amino)-5-(1-methylethyl)- X
§:N ‘ 1,3-thiazol-4(5H)-one

H
N
/©/ \r/N o) 5-(1-methylethyl)-2-((4-
0 S‘; 326.4 | 327 i

(phenyloxy)phenyl)amino)- 1,3~ X
thiazol-4(5H)-one

H 2-((2-chloro-4-

\Sr/ 7}5 o 294.8 | 295 | methylphenyl)amino)-1-thia-3- X

azaspiro[4.4]non-2-en-4-one

2-((1S,2S 4R)-

H H
N N N
- o] bicyclo[2.2.1]hept-2-ylamino)-
éb}-;/ \S(& 308.4 { 309 [ Jnep KK
0]

7,7-dimethyl-8-oxa-1-thia-3-

azaspiro[4.5]dec-2-en-4-one
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"rJI~70 H g bicyclo[2.2.1]hept-2-ylam no)- H O N 355.5 356

7-phenyl -1 -thia-3,7- X diazaspiro[4.4]non-2-ene-4,6- dione 0 2-((3- F
fluorotriwpebey@eé®21. 1-3, 7-]dec- 310.4 311 GG 111 NS PCT/US2005/018081
1-yl)am no)-5-(1-methylethyl)- H 1, 3-thiazol-4(5H)-one 2-((3 2 O
fluorotricyclo[3.3.1.1-3,7-]dec- 324.4 325 1-yl)am no)-5-nethyl-5-(1- GG
)-H nmethylethyl)-1,3-thiazol-4(SH) one H 2-(bicyclo[2.2.1]hept-I- N O

yl am no) -7, 7-di net hyl - 8- oxa-1- 308.4 309 KK Chi a- 3-azaspiro[4.5]dec-2-en-4
0 one| H NYN (5S)-2-((15, 28c4R] -MasH |3 284. 4 285 bicycl o [ 2. 2Méthddshep
t-2-yll@mwetye FF GG F B-(1-fluoro-Ii-met hyl et Name 5 205 WO 2005/ 116002
PCTI U§52005/018081 Mol Mas®tVelheRRS of Structure Name W. Ypec Pratep.

met hyl= AITB%L-—H“IIr azot—=4{5Hrone

2-((2-bromophenyl)amino)-5-

" H

N._N

¥ =0 o M

. | 3623 | 363 | methyiS-(d-pyridiny)-1.3- N
l thiazol-4(5H)-one
=N ‘

E.f' N

7~

(5R)-2-((1S,2S,4R)-

‘ bicyclo[2.2.1]hept-2-ylamino)-

308.4 | 309 Y .[ Ihept-2-y ) KK

7,7-dimethyl-8-o0xa-1-thia-3-

azaspiro[4.5]dec-2-en-4-one
(55)-2-((1S,25,4R)-

bicyclof2.2.1}hept-2-ylamino)-
308.4 309 yelol Jhept-2-y ) KK

H 7,7-dimethyl-8-oxa-1-thia-3-
azaspiro[4.5]dec-2-en-4-one
Ci . .
H N 2-((2,4-dichlorophenyl)amino)- v
\SF © 13522 | 353 | 5-methyl-5-(4-pyridinyl)-1,3-
c X X
|\ | thiazol-4(5H)-one
oy 2-((2-chloro-4-
N__N .
= methylphenyl)amino)-5-methyl- M
T 0 |31 | 332 phenylamino) d
| x 5-(4-pyridinyl)-1,3-thiazol- X
=N 4(5H)-one

] 5-((15.28,4R)-
H

~ NN bicyclo[2.2.11hept-2-ylamino)-
b/\(/o.ms yg7 | Develolz2lneplaminoy |

H S 4-thia-6-azaspiro[2.4]hept-5-en-

7-one
2((1S,2S 4R)-

H H
N N __N . .
z bicyclo[2.2.1]hept-2-ylamino)-
éb,h \%}) 2784 | 279 pey EE
H

6-methyl-1-thia-3-

azaspiro[4.4)non-2-en-4-one
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(5R) -2-((1S,2S,4R) ~NN bicyclo[2.2. 1] hept-2-ylam no)- FF H S 284.4 285
5-(1-fluoro-1-nethylethyl)-5- GG nethyl-1, 3-thiazol -4(5H)-one

2- (1S, 2Swéfhod 100Gy bi cycl o[ 2. 2. 1] hept - 2-yl anino)- 1 H 5>dT/t;ﬂs%os401&%5

5- (4- hydroxytetrahydro-2H FF H OHO pyran-4-yl)-5-nethyl -1,

t hi azol -4(5H)-one 2-((1 S, 2S,4R) H NY N bicyclo[2.2.1]hept- 2 ylamno) H 'S
326.4 327 5-(4-fluorotetrahydro-2H GG F O pyran-4-yl)-5-nethyl-1, 3-

t hi azol -4(5H)-one 0 2-(((1S)-1-(4- fluorophenyl)ethyl)amno)-7,7- \ Ns

336. ﬁ 337 RK T H di met hypdg- quaggt 'a-3 F ~ azaspiro[ 4. 5] 0egetBo®isidt one O
oH dthueqairephenyl ) et hyl ) am nq) 5- 310.4 311 ManhS

1- hydr oxy- | - met hyl et hy| ) VW& nethsd -|1, 3 thi azol - 4(5H) one H HEPzef.(1S| 2S, 4R

N YN O_b‘} %JQ_! 9{2.37}} he'\f 7_’)4\1 m-nal 4 A0Q7__CC,
5

TG ety - 1. 2F8 4307 (51 - ohe

(3,6-di hydrckliZH'-\lpyranA yl')4 5-netihyl
éb/ \r/ o) : bicyclo[2.2.1]hept-2~ylamino)-
H S 2944 | 295 NN
H
)

6,6-dimethyl-7-oxa-1-thia-3-
azaspiro[4.4]non-2-en-4-one

o) 2-((5)-1-

= N cyclohexylethylamino)-5-
B IJSQ\ 282.5 | 283 AA
U\ {_\rLS isopropyl-5-methylthiazol-
4(5H)-one
o 2'(((4'

N chlorophenyl)methyl)amino)-1-
’ZSG 2048 | 205 | T y.) yhamino) X
thia-3-azaspiro{4.4]non-2-en-4-

one

2-(((1S)-1-phenylethyl)amino)-
2744 | 275 | 1-thia-3-azaspiro[4.4]non-2-en- X

B )
e :
H 4-one

N 0 2-((2-chlorophenyl)amino)-7,7—
J,\S 0 324.8 | 325 dimethyl-8-oxa-1-thia-3- KK
N .

& H | azaspiro[4.5)dec-2-en-4-one
o) 2-((1-(2- U
J"f\ 308.8 309 chlorophenyl)cyclopropyl)amin o
dz N S ' 0)-5-(1-methylethyl)-1,3- X
Ct thiazol-4(5H)-one
0 2-((1-2-
N chlorophenyl)cyclopropyl)amin
A 3229 | 323 AA
©\EZ N S 0)-5-methyl-5-(1-methylethyl)-
Cl 1,3-thiazol-4(5H)-one
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(5S, 7R)-2-(cyclooctylamno)- O IN 324.5 325 7-(met hyl oxy)-1-this-3-azaspiro
L 206 WD 2005/116002 PCTI US2005/018081 Ml Mass Methods of Structure Nane
W . Spec woems/116025] dec-2-en-4-one x [0817] The fol | ®@TAFH2e50p98Nds ar e
enconpassed by the present invention and are prepared by one of the

met hodol ogi es descri bed herein. / HH NNONNHHSHSO HH/,HNYNN

0 ~" TTNHHSHHS- [08181 207 WD 2005/ 116002 PCT/ US2005/ 018081
MOLSTRUCTURE 5 H _-CH S " G kd ci ONs 208 WO 2005/116002
PCT/ US2005/ 018081 MOLSTRUBI&JRE Mdass Methods of
Structure Name
Wt. Spec Prep.

o H 2-((1S,2S 4R)-
N N\(/N o bicyclo[2.2.1]hept-2-ylamino)- FF
s 284.4 | 285
H 5-(1-fluoro-1-methylethyl)-5- GG
F
methyl-1,3-thiazol-4(5H)-one
2-((1S,2S,4R)-

H H
N N N . .
= bicyclo[2.2.1]hept-2-ylamino)-
éb/ T 70 | 2824 | 283 [ g FF
J H 5-(1-hydroxy-1-methylethyl)-5-
OH

methyl-1,3-thiazol-4(5H)-one

2-((1S,2S,4R)- .

H
.‘H N\(/N o
l % bicyclo[2.2.1]hept-2-ylamino)-
H
0]
N

355.5 | 356 7-phenyl-1-thia-3,7- X

diazaspiro[4.4]non-2-ene-4,6-
dione

2+((3-

o)
F N : fluorotricyclo[3.3.1.1~3,7~]dec-
@ )\\S 3104 | 311 GG
N
H

1-yl)amino)-5-(1-methylethyl)-
1,3-thiazol-4(5H)-one
2-((3-

F Q fluorotricyclo[3.3.1.1~3,7~]dec- |
@\ Bl\\ 3244 | 325 l-yl)dmino)-S-methyl-S—( 1- GG
N S
H

methylethyl)-1,3-thiazol-4(5H)-
one

2-(bicyclo[2.2.1]hept-1-

H
N __N
\(/ 0 ylamino)-7,7-dimethyl-8-oxa-1-
] 308.4 309 KK
0

thia-3-azaspiro[4.5]dec-2-en-4-

one

(5S)-2-((18,25,4R)-

H H
- N\(/N 0 . FF
S\; 284.4 | 285 | bicyclo[2.2.1]hept-2-ylamino)-
Th s GG
< TF

5-(1-fluoro-1-methylethyl)-5-
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CCHy HaC OH 5ctij
PCT/ 1J52005/ 018081 MOLSTRUCTUR F F gqC o P, j

O c~p+,

NbwFF Ct 209 WO 2005/ 116002
O8RF CFl1~-HCFI 0O HCH

CH H S FPwé2003/11400 WO 2005/ 116002 PCT/ US2005/ 018081 MECINRAWPOREOSHS 6 F

C~k

O. KFF~

Structure

Mol
Wt.

Mass
Spec

Name

Methods of
Prep.

methyl-1,3-thiazol-4(5H)-one

H

H B N
47 |95

H S/,
<

284.4

285

(5R)-2-((1S,2S,4R)-
bicyclo[2.2.1]hept-2-ylamino)-
5-(1-fluoro-1-methylethyl)-5-
methyl-1,3-thiazol-4(5H)-one

FF
GG

3244

325

2-((1S,2S,4R)-
bicyclo[2.2.1]hept-2-ylamino)-
5-(4-hydroxytetrahydro-2H-
pyran-4-yl)-5-methyl-1,3~
thiazol-4(5H)-one )

FF

326.4

327

2-((18,2S,4R)-
bicyclo[2.2.1]hept-2-ylamino)-
5-(4-fluorotetrahydro-2H-
pyran-4-yl)-S-methyl-1,3-
thiazol-4(5H)-one

GG

336.4

337

2-(((1S)-1-(4-
fluorophenyl)ethyl)amino)-7,7-
dimethyl-8-oxa-1-thia-3-

azaspiro[4.5]dec-2-en-4-one

3104

311

2-(((18)-1-(2-
fluorophenyl)ethyl)amino)-5-
(1-hydroxy-1-methylethyl)-5-
methyl-1,3-thiazol-4(5H)-one

FF

306.4

307

2-((1S,2S,4R)-
bicyclo[2.2.1]hept-2-ylamino)-
5-(3,6-dihydro-2H-pyran-4-yl)-
5-methyl-1,3-thiazol-4(5H)-one

GG

3245

325

(58S, 7R)-2-(cyclooctylamino)-
7-(methyloxy)-1-thia-3-azaspiro
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H GGxe~r ~ 0 jATrJ~-

r p 04 211 WO 2005/116002 PCT/ US2005/ 018081
MOL51RUCTURE 4 s Ns n, 1
S
8

~s ¢ HC ctH GFHs F FF ~9 FF FMoy (~
212 WD 2005/ 116002 PCT/ US2005Y/03280%5%18081
SCH OFF HHSCHF HIHHS 213 W

F~f , gWor2Pey11$002 N O
H

+
MOLSTRUCTURE OF F -F H H
2005/ 116002 PCT/ US2005/ 018081 MOLSTRUCTURE F K,
Mol Mass Methods of
Structure Name
Wt. Spec Prep.
[4.5] dec-2-en-4-one X

[0817] The following compounds are encompassed by the present invention and are

prepared by one of the methodologies described herein:

[0818]
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6 WO 2005/ 116002 PCT/ US2005/ 018081 MOLSTRUCTURE O S .

N~~

Hg~ CH

F CH,

F s

~0 {\H
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~F CH,
MpH- N

WO 208b/28056006002 PCT/ US2005/ 018081  MOLSTRUCTURE  Cr Wpd17us2065/0a808H, ¢ F O
CH3 218

MOLSTRUCTURE
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H O H r}o
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G OH

o]
-
& ([&"QLO/Q”;
NS e
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S
H
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WD 2005/ 116002 PCT[ US2005/ 018081 GENERAL METHODOLOG ES QQ YY METHOD QQ S O

/' ~O RNNH + Br-6NH --- RNL ~~NHz Hz HOO R NS HAR, H[0819] Ieq.
of 3- br onoppro@/iision- 2- one (J. Med. Chem 1987, 30, 1995- 19€8/Us2005l048088, H.
Shirota, S. Kobayashi, Y. Yamagashi, K. Yanada, |. Yamatsu, K Katayam) and

1.0 eq. of the appropriate thiourea were dissolved in acetone and heated to
reflux for 8h. The reaction m xture was cooled to RT, NaHCO3 (sat.

sol ution) was added and the aqueous phase extracted with DCM The organic
phase was separated and concentrated in vacuo to give the crude product.
The obtained crude product was dissolved in pyridine and a few drops of DW
wer e added foll owed by the a oride (3.0 eg.) and the
reaction m xture was shaken{ at RTF %;1 was added and the m xture

extracted with DCM The or gahi c ph concentirated i n vaccum
Purification was perfornmed ulsing prepar e HPLC} Exanple

161-N-{2-[ 2-(bicycl o] 2. 2. 1] hept - 5- en- 2- yl am no) - 4-foxo- 4, 5-di hydro- 1, 3-t hi azo
| - 5-yl]ethyl}-6-chloronicot)j nam deF NOHO 41} SHNGOC [0820]

5- (2- am noet hyl ) - 2- (bi cycl o[R. 2. 1] he 2-ylarino)-1, 3-thiazol -4(5H) -
one (0.050 g, 0.199 mol) wafs suspended Hio {I\/ECI\I (3 m). 6-chloronicotinoyl
chloride (0.140 g, 0.796 mpl)—dissetlved+r—MCN{(1 M) was added and the
reaction mxture was shaken| at room.t kat ure for 18 h. Sol vents were
renoved in vacuo. Purificatipn was@g d usi g preparative HPLC (System
A, 20-40% MeCN over 5 mn). 08211 500 , Solvent) 1.44-1.79 (m 5
H 2.12-2.28 (m 1 H) 2.40-|2_u)49 (m 1 2843 2 (m 2 H 3.56-3.65 (in,

2 H) 3.76 (d, J=7.54 Hz, | 4. 37- 4,,,‘:47»(@% 6.02-6.11 (m 1 H
6.19-6.24 (m 1 H) 7.52-7.56 1 58.20 (M 1 H).

.;x,r“
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219 WD 2005/ 116002 PCT/ US2005
(System A, 10-97% MeCN over 3

/018081
mn),

92 % RT =

[0822] HPLC-Ms: 93 %
1.60 mn (System B, 10-97%

RT 1.74 mn

MeCN overw® 20osii6§od8231 M5 (ESI +) for CL8HLONAO2S nr/z FEA/{Yeb0g)0480sWVETHOD RR

O ISII NI~-NHZ + OO0 R N~OH

appropriate thiourea and nmal eic anhydride (1.0 eq.) were
Evaporation in vacuo afforded

in acetone for 5 h, yielding

RHHO RN NFR

a white emul sion.

H R 10824] 1.0 eq.

of the
heated to refl ux

a white solid. The product was triturated with DCM collected on a filter

and air-dried giving
The carboxylic acid (1.0 eq).

the carboxylic acid product as a white powder.

and 2-chl oro- | - net hyl

[ 0825]
pyridiniumiodide (1.2

eq.), or simlar coupling ag

wemeLsTrRucegre N DCM

for 10 m nutes before the

amine (1.0 eq.) was added fd
was stirred at RT for 16 h. Th
Hydromatri x columm (pretreatg
eluted with DCM The obt ai ned
Exanpl e

162- 2-{2-[ (cycl ohexyl net hyl ) g
(cycl opropyl net hyl ) - N- propyl g
Cycl ohexyl net hyl thi ourea (0,{850, 4, 924mmoty—and mat
4. 94mmol ) were refl uxed over

concentrated and triturated

off-white solid. M5 mz 271 (

Ilomed byagkiﬁ;%é 5 eg
ure

d an M HCO ) =sand tk

crude product was put

M noj - |hydr

ceta N{l

night 11 %n aceti
Wit h é&?‘ we the
M+H) } 2005/116

i Nj;\ ‘CH.
A

I.). The reaction m xture
Vas poured onto a

)e crude product was
ified by reverse phase.
0-1, 3-thi azol -5-yl }-

HS ~N O [0826]

857, 4, 94tmoty—and matiei ¢ anhydri de (4. 8g,

c acid. The reaction was
P product as a pure

p002 PCTI US2005/ 018081

(é?lwﬁﬁﬂﬂf

£ F
b /
o
I
A
ﬁhﬁ‘r :
B
o™,

e,
. mz;g“

%ng’"ﬂ H,U\\,:«
& °
@bf\ u’zj"':g *
H,
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To a suspensi on of

{2-] (cycl ohexyl nmet hyl ) am no] - 4- oxo- 4, 5-di hydro-1, 3-thi azol -5-yl }acetic acid
i n DCM 5mowags/acmed t hi onyl chloride 1.5eq and the rea®Orars2edsiongesd f or 30
m nutes. The secondary am ne (3eq) was added and the reaction stirred
overni ght. Concentration and purification by reverse phase chromatography
yi el ded the desired product. 111171 'H NMR (400 MHz, CHLORCFORM D) S ppm

0.26 (m J=3.8, 1.10 Hz, 2 H 0.54 (m J=8.1, 1.22 Hz, 1 H 0.65 (m J=7.3
Hz, I H 0.93 (m 6 H 1.25(m 3 H 1.71 (m 8 H 2.82 (m J=12.2 Hz, 1 H)
311 (m 1 H 3.23 (m J=6.5 Hz, 2H)329(m2H)3.42(m1H)3.54(m
1 H 4.44 (m J=10.4, 1.7 HA__1 H vBEBWIcIuREG6 (IVIFH) + [ 0828] HPLC 100%
RT=3,15 -mn (System A 10-97% MeCN ove mn), 3100% RT=1,60m n (System B.
2-95% MeCN over 2 min). Method S H,syntresis of oxazol one

anal ogues was carried out uging p oc"edume det ailed in the schene bel ow.
Oi) NCOHii) HOOC CH iii) Rl)R2R1xR2RI AiIB C 00 EtOOC XR2 iv) H~

"RLV) R3, IGRL zNO R2 N(O R DEH [0830] The oxazol ones (F) were
prepared according to the rdacti @s&;ﬂ@gﬁﬁve firom comercial ly avail abl e
ket ones (A), a-hydroxy acidg (C,~®r a- hydr y estfers (D). [0831] i) To a
m xt ureof ketone (A) (1 eq) N RKCNT{I T &gy Tm H2O at 0 C was added 40%
H2SO4 over 40 min. After stifrring the reaction fof an additional I h at
anbient tenperature, diethyl ether and Owere eﬁdded. The phases were

separated, and the aqueous | ayer Wa%fej\t ted wilt h diethyl ether. The

combi ned organi c phases wer ¢ wash ¥h Sq: dri ed over MyS04, and
concentrated in vacuo to yigl d cya dri ne (B) L0832] ii) The cyanohydri ne
(B) was dissolved in concentjrated HCO and the m xtiure was stirred under

heating for 8-48 h. The sol Vv )/ d the residue was dried
in vacuo to give the crude acid (C) ., [D3&3], iii) To a solution of the
a- hydroxy acid (C) in ethang was @é‘e@k d catdlyst, and the m xture was

stirred under reflux for 1-3 days.“~®he soFVent wag renoved to give
a- hydroxy ester (D). 221
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WD 2005/ 116002 PCT[ 1JS2005/ 018081

(D) (1 eq) and guani di ne (1-

over ni ghtwohies/sgbggent was r
recrystalization fromwater/

chromat ography) to give 2-am nooxazol one (E)

2- am nooxazol one (E) (1 eq)
heated in m crowave oven for

[0834] iv) A m
3 eq) in ethanol was stirred under
enoved, and the residue was pdayisbi
ethyl acetate (alternatively silica gel

and amne (2.5-3 eq) i

xture of a-hydroxy ester
refl ux

S sBY
flash

[0835] v) A m xture of

n 99.5% ethanol was

20-120 mn at 160-180 C. The sol vent was
removed, and the residue was purified by reverse-phase preparative HPLC to

gi ve oxazolone (F). OOO JIN~ rIN~/~J/N R3.HO tN--/P wvi) R3,HAO>( NH
vii) RBNAtNNRA N F G ~/ H [ G838t Smirsmaicheer drmesi(H) were obtained fromF
(synthesized fromthe corrdsponding one A) ac¢ording to the schene
above. [0837] vi) To a solut|lion of the(Penzyl profected internediate (F) in
2- met hoxyet hanol was added |[catal ytic &fpunts of $% Pd/ C and the mixture was
exposed to H2 (50-60 psi) flor 5- 24 h. '‘GBlite was{added to the reaction

m xture, and after filtratidn and of theLsoIvent crude

spi ropi peridine G was obtained. [083 ﬁ§§§|) To a g$ol ution of spiropiperidine
G (1 eq) and al dehyde (1 eq) |n di chl t hane més added sodi um

triacet oxyborohydride (1.4 a“u~rnbf1bae¥feﬂ~. xture was stirred at
25-50 C overnight. The naterlal was purified by r?verse-phase preparative
HPLC to give the product H. |Exanpl es 163-

2- Hydr oxy- 2, 3- di met hyl but andni tri | »OSZ’L%SQ] To mixture of

3-net hyl but an-2-one (4.71 g,| 54.7, KCN (% 92 g, 60.2 nmol) in H20
(10 nmL) was dropw se added 40% H28o1 (‘10 Hi over |40 mn. The tenperature
was raised to anbient, and after stirring the reag¢tion for 1 h, diethyl

ether (25 nlL) and H20 (15 n
with diethyl ether (25 nl),
with brine (10 nL) and dried
the product as a colorless

Exanpl e 1 64-2-Hydroxy-2, 3-d
of 2-hydroxy-2, 3-di net hyl but

) were added. The aqtieous | ayer was extracted

over MSOH. Evapor af
iquid. 22 VW)QQ 05/ 11¢
|neth é§ s aci (
anenifriwes (£ g, 54.

and the conbi ned orga

ni c phases were washed

ion of the solvent yielded

002 PCT/ US2005/ 018081
HOOC OH 108401 A sol ution
7 mmol) in

e O

r\é/ n}’- o
we' od

&
5z
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concentrated HO was stirred at 75 C for 5 h and then under

The sol vent was
sol i d. Exwaoples/ligso2Et hyl

a solution of 2-hydroxy-2, 3-di nethyl butanoic acid (5.53 g,
(200 m.) was added 2 M HCG

99. 5% et hanol
m xture was stirred under r
renoved to give the crude a-
166- 2- Am no- 5-1i sopr opyl
A m xture of ethyl

- 5- net hyl
2- hydr oxy- 2, 3-di net hyl but anoate (2.92 g,

eflux for 3 days. The

i n diethyl

reflux for 8 h.

renoved to give the crude title conpound as an off-white
2- hydr oxy- 2, 3- di net hyl but anoat epc$3085/66bsi 08411 To

41.8 mol ) in
ether (8 nL) and the
sol vent was carefully

hydroxy ester as a pale yellow |liquid. Exanple

-1, 3-o0xazo

guani di ne hydrochl oride (1.

0, L WoLSTRUGHORE, and |

- 4(5B) -

one O Nill H2N O 10842]
18.2 mol ),

2003 (2.52 g, 18.2 nmol)

in 99.5% ethanol (40 nL) wg
renoved, and the residue we
(et hyl acetate/nmethanol 9:1)
167-2- (Cycl ooctyl am no) - 5-i g

N'j, HOJ[0843] A solutig
2-am no- 5-1i sopropyl - 5- met hyl|
cycl ooctylam ne (147 L, 1.0

to give t
opr opyl
n of
-1, 3- oxaZob54(5H) - one

mmol) in 9%.5% et han

pr oduct

3- ¢

-5-net hyl -

s stirreéadypder refl uj
S purifiedEﬁZ silica ¢

for 20 h. The sol vent was
el flash chromat ography
as a white solid. Exanple
bxazol -4(570-one O N /
(55.7 ng, 0.357 mmvl) and
bl (1 nL) was heated 223

WD 2005/ 116002 PCT/ US2005/ 01
mn at 180 C. The sol vent wg
preparative reverse-phase HH
white solid. [0844] HPLC 10
100% RT= 1.47 mn (System
MHz, DMSO-d5) 5 0.77-0.79 (n
maj or rotaner), 1.31 (s, 0.9

808t T mmcrsowave—ov
srem)véoF dthe r4
PLC chr Taphy to
% 56 (Systen1A
B, 2 95@6

over
N 3 H) 0‘@3 (m
7 (Jn

yi el d the product

bn i n a seal ed tube for 40
bsi due was purified by

as a
10-97% MeCN over 3 mn),
pin). [08451 'H NMR (400

3 H, 1.29 (s, 2.1 H,
1140-1.80 (m 14 H),

maj or

1.84-1.94 (m | H
N

, 3.67-3.
i sonmer), 8.95 (d = 7.9 Hz,

0. 3 H nlnor

8 67 (d
i soner

J=7.9 Hz, 0.7 H,
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[0846] M5 (ESI+) for CL5H26N202 miz 267 (M+H)'.
JNNO -

RRNNH2 + S-N O, NNANH2 R H |
and R arwolovsdiesz al kyl ene and forma 3-8 nenbered ri ngmid2d005/digos1ni t rogen

to which they are attached.

~. RR SR

METHOD TT [0847] S 0 \\ R

R K [0848] R

[ 0849] The thiazal ones K were prepared accordi ng

to the reaction schene above fromcomrercially avail able hydrazines. To a
m xture of hydrazine I (1 eq) in DCM (5 nUmol am ne) was added
et hoxycar bonyl i socyanate (1.1 eq) and the mxture stirred for Ih at anbient

foll owed by addition of 5Maq NaOH (5 nL/nmol am ne) and

t enper at ur e,
1-2h at 65C. The cool ed solution was extracted twice with DCM

heating for

then the conbined organic | T hvely with saturated aq

NaHCO3, water and brine, and Tinaljsy,concentrated to give the thiourea J.
Thiourea J (1 eq) was reacted withd:h&r" ppropri atie a-bronvester (1 eq) in
t he presence of diisopropylethylamnheswfi¢? eq) in|EtOH (5 nl/mmol) in the
m crowave oven for 1-2h 150-{155C, or by thernmal hgating at 95-140C for 224

WO 2005/ 116002 PCTI US2005/ 018081
absence of base. Concentratifon fol
gave the thiazal one K Exanpl e
168- 2- (A. zepan- 1-yl am no) - 5-f}-se ~3 thi-azel4(5H) - one
~SJ [ 08501 N- (Honopi peri di ne

Fﬁipé)ur I $ preparedq by stirring a m xture of
am nopi peridine (1.0 g, 8.8 jmmol) and . xycar bonyl i socyanate (1.1 m., 9.7
mmol) in DCM (50 nL) for |h, foll owed *addition of 5Mag NaOH (50 nmL) and
heating for 2h at P
95?2’%
b\ci\;&r
dig

S ral eglays in|dioxane (1 nL/nmol) in the
2‘&& chr ongt ogr aphic purification
R

CH.

romsmd -1
UP] L}

H NNG/NO

$ige,

A oy
e

¥y,
g

He H
A
H ",
F n Chirel
1 0
e £ =0
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65C, during which tinme DCM evaporates. The cool ed sol ution was extracted
twce with DCM then the conbined organic | ayers washed consecutively with
sat ur at edwaQdAHIEO2, water and brine, and finally concealvés2ees01p@8511 Thi s
thiourea (150 ng, 0.87 mmol) was then reacted with ethyl 2- bronoisoval erate
(150L, 0.87 mml) in the presence of Hunigs base (diisopropylethylam ne,
160L, 0.96 mmol) in EtOH (4 nL.) in the mcrowave for I h 15 mn at 150C.
Concentration foll owed by purification by reversed-phase HPLC, then nade
basic wth ag NaHCO3, gave the product as a white solid. 'H NVR (400 MHz,
DVSO-D6) S ppm 0.74 (d, h=6.59 FE, 3 H 0.91 (d, J=6.84 Hz, 3 H 1.52 (d,

J=2.20 Hz, 4 H) 1.60 (s, 4 H et 3.03 Hz, 1 H) 2.80 - 2.86
(m 4 H 3.95- 4.00 (m | H. I\/B(ESI $or CL2H2ANBOS mz 256 (MH). NMETHOD
U [0852] RNNOiii RN-NOiv RNNO"SSBr gx( 1Y R R R a=1-4L M

N R2 = alkyl or aryl, R=fycloalkyl, X =0or N, Y=C 0 or N[08531 The
t hi azal ones were prepared accor di M. o the reacti qn schene above from L (L
was prepared according to Mt hod A): To a Sﬁ| ution of L (1 eq) in CCl4
(12 m/rmol L) was added N-fronogycci n| m% 1.5}eq) and warmed to 60-70C
for I'h. The 225 WD 2005/116002 PCTF 005/018081 warm m xture was filtered
and the filtrate concentrated to- rne bronmo internmediate M (iv)
Reaction of Mwith an al coho] (10- #n THE or |neat) at anbient tenp -
70C for 2- 24h gave, after cpncent rEt ORY] d°*~pur|f| cation, the ethers N (X=0
Y=C, O . Reaction of M wth chl or oal cohdl (20 eq in THF) at 60C for 3-24h
gave, after concentration an i cation, the ghl oroether internedi ates.
Ami nati on was perforned by rmm ion of [the chloroether (1 eq) in
THE (0.3 L/ mmol chloroether) with & °‘€'*0.3 ML/ mmol  chl oroether) and a
crystal of Nat either ther )r in the mcrowave oven

180C | h. Concentration and purifi caNg4 the gm noethers N (X=0 Y=N).
Reaction of Mwth an amnej (1 HE, or rjeat) at anbient tenp for
10-30 nin gave, after conceptration and pukificatlion, the am nes N (X=N

Y=C,N). Exanple _ cHy )
169- 2- (Bi cycl o 2. 2. 1] hept - 2- I ang;@é}rﬁce@ 3;45-(q- nor phol i n-4-yl propoxy) -

F ™ N\( <CH3
F S CH CH,

F

N O
; e
F s “cH, CHs

N. o)
ad) N—</s H
O E r—CH3
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1, 3-thiazol-4(5H)-one 0 0O H [0854] To a solution of the thiazol one (150 ny,
0.67 mmol ) in CCl4 (5 nL), was added N bronobsuccinimde (143 ng, 0.80 mmol)
and war mewd mo§Goo2After 1 h, the mxture was filtered vwadFFrsdagseeegent r at ed
to yield 244 ng of the product as a yellow solid. THE (3 nL) and

3-chl oropropanol (2.2 nmL, 26.8 mmol) were added and the solution warnmed to
60C overnight. The resulting solution was concentrated and the product was
purified by reversed- phase HPLC, then nmade basic with ag NaHCO3, to yield
the chloroether as a colourless oil. [0855] Mrpholine (3 nL) and THE (3 nlL)
were added and the solution was allowed to stir at 80C for 4h. The

resul ting solution was conceptratetommidtoee produgt was  purified by

rever sed- phase HPLC, then nade basic wthpag NaHCO3, to yield the product as
a white solid. 'H NWR (400 jVHz, G} S ppm 1.106 - 1.18 (m 3 H) 1.36 -
1.48 (m 4 H 1.58 - 1.64 (lin, 2 166 - 1.71 jm 3 H 2.19 - 2.30
(m8H)3.09-3.17 (m2H)3.37-3{45 (m I H 3.48 - 3.57 (m 4 H), 3.80 (m
0.5H 4.05 (m O.5H). MS(ESI) for CL8H29NB03S niz| 368 (M+H). 226 WD

2005/ 116002 PCT/ US2005/ 018081 Exanpke* i »=
170-2- (Bicyclo[ 2. 2. 1] hept - 2-yl am n 6roxa | -t hi a-}3- azaspi r o[ 4. 4] non- 2- en- 4-
one YN _,~ONNO ~ OH NgN-O—3-BF68561+Fo—4g continuously N2-fl ushed
sol ution of the thiazol one (56T +95 mol) in dry THE (10 nL) was added
lithiumdiisopropylamde (1.p nL of a 2M solutionlin THF/ heptane/ et hyl
benzene, 3.8 mml) at -78C. |The resultln sglution was allowed to
stir Ih at this tenperature g@f %D%{t‘?%

(3- bronmopr opoxy) tert-butyl difrethyl s i“ane (0.6 nL,} 2.6 mmol) was added and
the solution allowed to warn t g 3. 5h) The redction was quenched with 6
m, 2/1 McOH HOAc fol | owed b} [ 1] & dted solution of aq

NaHCO3. The silyl-protected product (50@6conver5|cn according to HPLC) was
extracted with EtOAc and the resulting solution Jas concentrated and the

product was purified by reversed-p RHRLEZ” Durilng purification, the
al cohol function was deprotegcted e
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free al cohol. [08571 To the free alcohol (0.17 mmol) in DCM (5 nL) was added
Br2 (10L, 0.17 wmol) and a drop HBr (48% aqueous) and warnmed to 60C ] h. The
resul t i ngweabesyitegv2was quenched with ag NaS2O4 and ext rreavestoys/diosPCM  The
product was purified by reversed- phase HPLC, then nade basic with aq
NaHCO3, to yield the product as a white solid. IH NWR (400 Mz,
CHLOROFORMD) 8 ppm1.09 - 1.19 (m 2 H 1.21 - 1.30 (m 2 H 1.49 - 1.59
(in, 2 H 1.70 - 1.77 (m 1 H 1.93 (d, J=2.93 Hz, 1 H 1.99 - 2.10 (m | H)
2.22 - 2.32 (m1H 2.36-2.48 (m 3H)2.66(dt,J=9.22, 4.55

Hz, 1H) 3.30-3.36(in, 1H4.04-4.14 (m 1 H 4.15 - 4.23 (m 1 H. MS(ES]) for
C13H18N202S mfz 267 (MrH) . NEHHEB- G RRlssThe—+Foehl owi ng exanpl es serve to
illustrate the preparative procegyr€ enployed fof the synthesis of

t hi azol one anal ogues cont ai ni r@’%@er ocyclic sige-chain at the

5-position. 227 WO 2005/116Q02 PCT/ US2005/ 018081 | Exanpl e

171- N (2- Am nophenyl ) -2-(2-4ni |l ino- A (0)'(0) e'j"%ﬁg&khydr o-1, 3-thi azol - 5-
yl)acetanmide NN OO H 9 HIN dh

N- ( 2- Am nophenyl ) - 2- (2- ani | ijno- 4- oxp 4, 5-di hydro-1, 3-thi azol -5-yl)acetic
acid, prepared using nethod was dissolved in a

m xture of DCM DMF (2 nL/2 - ' di-am ne (15 ng, 1.1 eq), and
1-[ 3- (di met hyl am no) propyl ] -3- et hyI car i m' de hydrochl oride (EDC, 30 ng,

1.3 eq) were then added seqyenti ction m xture was stirred 40 C
for 2 h. Separated between qx:M a theﬂsorganl c layer concentrated to

gi ve a crude orange brown oijl used d| rectly |n the next step: HPLC 43% RT=

P

0.93 mn (System B, 2-95% MgCN over MHH + mlz = 341. Exanple
172-2- Ani | i no- 5- (1f benzi m dgzol - 3 t hi azol -4(511)-one HN H N
1 N~ [0860] N-(2-Am nophenyl)-2-¥2-ani I i no* -oxo 4, 5-di hydro- 1, 3-t hi azol - 5-

yl )acetam de (40.8 ng, 1 eq) was take n HOAC (2 m), transferred to a
m cr o-tube and M/@H

,c"°"’

c’\/\@/ . °

H

3 m:
M
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run at 100 C for 600 s. The reaction m xture was evaporated to give 42 ng,
as a crude brown qil. Purified by HP-LCMS, to the pooled fractions was
added NaOMOZRY16%2pH=14, the MeCN was evaporated and tR(E/ B0 ay er
extracted with DCM H20 (9:1), dried and evaporated to give the title
compound as an off-white powder: HPLC 99% RT = 2.02 mn (SystemA, 10-97%

MeCN over 3 min), 99% MeCN over 2 mn); 1H
NVR (400 MHz, NETHANC]_% W@B@S?@ éQggézm 1H 4.70 (in, 1 H
702(m|H)717(m3 7.32 (m 7.50 (m 2 H 7.62 (in, 1H)I\/S
[ MtH veHeD G833 228 WD 2005/ 116002 PCT/ U820051018081 METHOD WWIIT N O R
NINH2 + Br )AXOY RNHR R' HSR R Y= H alkyl [0861] The thiourea (1.0

eq.) and the a-bronogster / a-bronoacid (1 ® eq.) were dissolved in acetone
(alternatiSvely water,| 1, 4-di oxane, THF, ropanol or MeCN) and heated at

60- 140|€~|,|JLﬁhsealBé gy or_hy gi crqya pmg\s adr ?n for 15 - 72 hours. The
ifed by c

sol vent enoved. d the product ystallization from MeOH
or preparative reverse-phase HPLC. nple
173-2-(Bidycl o[ 2. 2. 1] hept - 2-yl am no) - 1- t hi a- 3- araspi r o[4. 4] non- 2-en-4-one O
N aN J'/ H NJ[0862] A solution of N-bicyclo[& .l]heptjgmélthiourea (73.9

mg, 0.434 mmol) and nethyl 1-broseeyst opent ane nia (89.9 ng,  0.434
mmol) in 1, 4-dioxane (600 L) was stirred gt Cinf sealed tube for 20 h
The sol vent mas renoved, and the residue was purified by silica gel flash
chr omat ogr 3@ PR @f%@n%ﬁmo@dﬂ'ﬁ-%oﬁé‘g T, AR EREm COOTaB0) [395.10bRGH | ons wer e
pool ed, the sol'vent was removed sequent purification of the residue

by pr dbutaalﬁl Shirata\S Kobapdshs & . MRinGgaste] Kelambda, pr Batoatsu,d6. Katayantad asd! i d

0863 PLC 100% RT= 2.9 0-97% MeCN
|95 W eq S DieapbeoP TR Saug R WPt Oy oot Goriong e PR KTty Shd e OO )
S 1 04edetibA rﬁlﬂurg’w'ig coo]lc@‘fl) RT Waﬁ@l)é‘ﬂsafbso]un%nﬁ@aslada%dﬁﬂa the dd)xeoujs p%gsel 99 (m

4 , 2.08-2 H, m nor 1soner)
extracted W1th DCM The orgamc phase was separated and concentrated in vacuo to give the

crude product. The obtained crude product was dissolved in pyridine and a few drops of DMF
were added followed by the appropriate benzoyl chloride (3.0 eq.) and the reaction mixture
was shaken at RT. 10% HCI was added and the mixture extracted with DCM. The organic

phase was concentrated in vaccum. Purification was performed using preparative HPLC.

Example 161-N-{2-[2-(bicyclo[2.2.1]hept-5-en-2-ylamino)-4-0x0-4,5-dihydro-1,3-thiazol-

5-yl]ethyl}-6-chloronicotinamide
Q1 g
| Z el

[0820] 5-(2-aminoethyl)-2-(bicyclo[2.2.1]hept-5-en-2-ylamino)-1,3-thiazol-4(5H)-
one (0.050 g, 0.199 mmol) was suspended in MeCN (1 ml). 6-chloronicotinoyl chloride
(0.140 g, 0.796 mmol) dissolved in MeCN (1 ml) was added and the reaction mixture was
shaken at room temperature for 18 h. Solvents were removed in vacuo. Purification was
performed using preparative HPLC (System A, 20-40% MeCN over 5 min).

08211 1y NMR (500 MHz, Solvent) 1.44-1.79 (m, 5 H) 2.12-2.28 (m, 1 H) 2.40-2.49
(m, 1 H) 2.84-3.02 (m, 2 H) 3.56-3.65 (m, 2 H) 3.76 (d, /=7.54 Hz, 1 H) 4.37-4.47 (m, 1 H)
6.02-6.11 (m, 1 H) 6.19-6.24 (m, 1 H) 7.52-7.56 (m, 1 H) 8.15-8.20 (m, 1 H).
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3.77 (in, 0.7 H major isoner), 9.01 (d, J= 6.7 Hz, 0.7 H rmajor isoner),
9.68 (s br, 0.3 H mnor isoner). [0865] M5 (ESI+) for C)4H2ON2OS m z 265
(MtH) *.  wa2008@1&005/ 116002 PCT/ US2005/ 018081 METHOD X¥cChN2060s5/0h8081 , 3
LINNPr)2 RRSLI R R RXNNRO ~/ SR[0866] R [0867] According to
t he above synthetic schene, X of R'X is halogen. [0868] 5-nonosubstituted

t hi azol ones may al so be further alkylated at the 5-position via the

| iathiated anion. The followi ng exanples illustrate how this methodol ogy can
be enpl oy4o822) iHRLOMSEeIN U, BRTCo K exingSyktern 28110507 %=MaGN 6ver 3 min), 92

174-5- (4-Br ormbut_ylé)é’- 2- (cycl oheptyl am no) - 5-net hyl -1, 3-thi azol -4(5H)-one H
G\t FLBb, RT 5de) miro(SysteanBi Hi81% MeCNayshdanigbl uti on of

2- (cycl ohe m\nQ)wai hyl 3l 34 L > 41) - one hydr obrom de (500 ng,
2.2 mmol) ﬁhﬁjﬁy “@%éﬁ%*ﬁ?&?“&é@?&%é’h’%ﬁﬂ%ﬁ} di i sopropyl ani de (4.4 nlL of
a 2M sol ution in THF/ heptane/ et hyl benzene, 8.8 mml) at - 78C. The :
resul tMEEﬂPB\WSOI ution was allfowed to stir Ih at this tenperature after
which tinme-1, 4-di bromobutane (2.1 ni, 17.7 mmol) was added and the sol ution
allowed tg warmto -30C. After Ih at thisQengerature, the reaction was
quenched 'th_? P OH HOAc and al 6&2{\\9 stir overnight at rt. A

sat ur at RHUt i on ag. Na‘FICOE\Nas‘?igAeg tRE product was extracted
with Et ®c and then purified on Si02 radient 4/1 - 1/1 hex/ EtOAc) to give
the bromde as a white solid. Yield 227 ng. HPLG,100% RT=2. 34 mn (System B,
10- 97% MeCN over 3 min), 100% Ri =2.41 mn (Sysyéma@, 10-97% MeCN over 3
mn). "H NWR (400 MHz, DVSO D6) S ppm 1.15 ( CIJS%QLORS.GG Hz, 1 H 1.35 -
1.65 (m 14 H 1.68 - 1.79 (m 4 H 1.8ZN-1>81 (M H 3.49 (t, J=6.59
Hz, 2 H 3.95 (dd, J=8.30, 3.91 Hz, 1 H R

[0824] 1.0 eq. of the appropriate thiourea and maleic anhydride (1.0 eq.) were
heated to reflux in acetone for 5 h, yielding a white emulsion. Evaporation in vacuo afforded
a white solid. The product was triturated with DCM, collected on a filter and air-dried giving
the carboxylic acid product as a white powder.

[0825] The carboxylic acid (1.0 eq). and 2-chloro-1-methylpyridinium iodide (1.2
€q.), or similar coupling agent, were mixed in DCM for 10 minutes before the amine (1.0 eq.)

. was added followed by Et;N (1.5 eq.). The reaction mixture was stirred at RT for 16 h. The
reaction mixture was poured onto a Hydromatrix column (pretreated with 1 M HCl) and the
crude product was eluted with DCM. The obtained crude product was purified by reverse

phase.

Example 162-2-{2-[(cyclohexylmethyl)amino]-4-0x0-4,5-dihydro-1,3-thiazol-5-yl}-N-
(cyclopropylmethyl)-N-propylacetamide

O og?

[0826] Cyclohexylmethyl thiourea (0,85g, 4,94mmol) and maleic anhydride (4.8g,
4.94mmol) were refluxed over night at 110°C in acetic acid. The reaction was concentrated
and triturated with EtOAc to give the product as a pure off-white solid. MS m/z 271 (M+H)"
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H 9.10 (d, JJ7.57 Hz, 1 H. MS(ESI) for C 5H25BrN2CS mlz 361 (MtH). 230 WO

2005/ 116002 PCT/ US2005/ 018081 Exanpl e

175- 2- ( Cywioaesstigdeni no) - 5- met hyl - 5- (4- nor phol i n- 4- yl butpdyudoeds/éiBegazol -

4(5H) -one HN Cfl -Rco 10870] The brom de internediate

5- (4-Bronobutyl)-2-(cycl oheptyl am no)-5- nethyl -1, 3-thi azol -4(5H)-one (52
0.14 mmol ), described above, was dissolved in THE (3 nL), norpholine

(0.84 mmol ) added and warned to 80C over the weekend. Purification by

pr epr atTovesuspirGSicnd {2eldeychatekglnvathyl)aatgndadHaxs-4, Sgdivpdriohls 3 phiazhlc-ylascesc

386&“355 i DG sl Aeeg Hony <BIRvik ARE S00 Hosehation streg ARt mus e
oo 1 s Rebaaty %@z‘e (o) ag aflediarding reiich Sl 4%4@%@%?2%%““%%% 05 (s,

| H o. ;m&ﬁcktlonsby feibrse pﬁsEﬁh:)onﬁatogrﬁiﬂ&l—ﬁBlNB@ﬂﬁ desireBEddEedH) .  METHOD YY
Exanpl e [0827]

176- 5- [ (di met hyl EANVR (#&OrMﬁz, SHHQRQFOBM-P) 5/ppmh§-26 §8nyt3-Bk. HoHza2 B)

Eg.?fg@#@g«)@q ?ﬁ& %@?Zﬁqh@%}%go 'O?%ﬁ%—l)l%(m 3H)1.71 (m, 8

1, 3-t higyng2 ﬁnyJ=}laQeHZ c1 HyBd 1((&e )H)i 3123L(m, .ﬁ%@ﬁﬂ,@ MRs.29q86d H) 3.42 (m, 1
N, N- di net héA met hé‘ﬂenel mnium chloride (2eq) and the resulting mXxture
heat ed H)3-34 §Bal By4iddrm, vnlGé4nl & Hrnh¥D M8 awe 366 M+H)50C for 5 minutes. The

puri 11 cati oftEaslo apLe aPol ey B 88 niy [ AN o R MRENY Vs linf 3008, STS,
(s, 3 W= 60&1ﬁ§$ys?drﬂB22&5%klﬁeCI@bl)er22m§J (d, J=14.0Hz, 11-1) 2. 70 (d,
J=14.0Hz, 111) 3.30 (s, 3H) 6.83 (d, J=7.5Hz, 1H) 7.03 (t, J=7.5Hz, 1H)

7.15 (tMeﬁtﬂﬂ. , 1H 7.21 (d, J=7.SHz, 1H); MS(ESI) for Cl4H,9N30S mz 278
(MrH), 231 2793 5{3%160912?&58 LYS2005/ 018081 - 10873, The £ oll owing, table of

conmpounds OF?‘FQ owﬁg%qsoﬁsc dl%’ié‘ﬁ‘ 5612% RELE 2
Struct Ltfe@ail@@'ir?th'é&@hdﬁ%‘@elbﬁﬁe Met hod of
i) NC OH i) HOOC OH iii)
/U\ R1 R2 R1 R2
B C
0
BIOOG OH ) _ _K<R1 N~§<
__..___> / R1
R1>LR2 /ko R2 Rs‘H/ko R2
D

[0830] The oxazolones (F) were prepared according to the reaction scheme above
from commercially available ketones (A), oc-hydroxy acids (C), or a-hydroxy esters (D).

[0831] 1) To a mixture of ketone (A) (1 eq) and KCN (1.1 eq) in H,0 at 0 °C was
added 40% H,SO4 over 40 min. After stirring the reaction for an additional 1 h at ambient
temperature, diethyl ether and H,O were added. The phases were separated, and the aqueous
layer was extracted with diethyl ether. The combined organic phases were washed with brine,
dried over MgSQys, and concentrated in vacuo to yield cyanohydrine (B).

[0832] ii) The cyanohydrine (B) was dissolved in concentrated HCI and the mixture
was stirred under heating for 848 h. The solvent was evaporated, and the residue was dried
in vacuo to give the crude acid (C).

[0833] iii) To a solution of the a-hydroxy acid (C) in ethanol was added acid
catalyst, and the mixture was stirred under reflux for 1-3 days. The solvent was removed to

give a-hydroxy ester (D).
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nono mass Prep. mass 391 N-{2-[2- QQ o (bicyclo[2.2.1] hept- H HH
5-en-2-ylarmo) 4 / C OXO- 4, 5-di hydr0O 1, 3-thiazol -5- vyl

chl or oni C¥O2MIHIEE2311. 1667 311, 1654 N-{2-[2- QQ O I fﬂwa}n no)- H
4- ox0-4,5-di hydro 1, 3-thiazol -5- yl]ethyl}acetam de tri fI uoroacet ate
375.0808 375.0809 2-[2- RR O (bicyclo[2.2.1]hept- r - 5-en-2-ylam no)-4- H
H G oxo-4, 5-di hydro- 1, 3- thi azol 5-ylI]-N- (2 chl orophenyl)aceta m de 366

N-(2 chl orophenKI RR. 2-[ (cycl ok}ggél am no) - 4-o0xo-4, 5-di hydro-
1, 3-t hi azol {8834 yv)]é@@wﬁ? a@a ha(dthwfesm @gheed ggapdine (1-3'eq)in ~ -

ethanol was stirred under reflux overnight. The solvent was removed, and the residue was
purified by recrystalization from water/ethyl acetate (alternatively silica gel flash
chromatography) to give 2-aminooxazolone (E).

[0835] v) A mixture of 2-aminooxazolone (E) (1 eq) and amine (2.5-3 eq) in 99.5%
ethanol was heated in microwave oven for 20120 min at 160-180 °C. The solvent was

removed, and the residue was purified by reverse-phase preparative HPLC to give oxazolone

®.

N N
R3\N/Q N-—/ " ) R3.. A‘ﬁC _v \N/Q;§<:>N—R4
N

F H

[0836] Spiropiperidines (H) were obtained from F’ (synthesized from the
corresponding ketone A) according to the scheme above.

[0837] vi) To a solution of the benzyl protected intermediate (F’) in 2-
methoxyethanol was added catalytic amounts of 5% Pd/C and the mixture was exposed to H,
(5060 psi) for 524 h. Celite was added to the reaction mixture, and after filtration and
removal of the solvent crude spiropiperidine G was obtained.

[0838] vii) To a solution of spiropiperidine G (1 eq) and aidehyde (1eg)in
dichloroethane was added‘sodium triacetoxyborohydride (1.4 eq) and the reaction mixture
was stirred at 25-50 °C overnight. The material was purified by reverse-phase preparative

HPLC to give the product H.

Examples 163- 2-Hydroxy-2,3-dimethylbutanenitrile

NC OH

[0839] To mixture of 3-methylbutan-2-one (4.71 g, 54.7 mmo]) and KCN (3.92 g,
60.2 mmol) in H,O (10 mL) was dropwise added 40% H>SO, (10 mL) over 40 min. The
temperature was raised to ambient, and after stirring the reaction for 1 h, diethyl ether (25
mL) and H,O (15 mL) were added. The aqueous layer was extracted with diethyl ether (25
mL), and the combined organic phases were washed with brine (10 mL) and dried over

MgSO,. Evaporation of the solvent yielded the product as a colorless liquid.
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WD 2005/ 116002 PCT/ US2005/ 018081 Structure Cal e Exp nono Name Met hod of
nono mass Prep. mass 359. 1667 359. 1662 2-[2- RR o wW- |y 4 -o0x0-4,5-dihi
Sydro- SMWO20058168%%bdi h- 1, 3-thiazol -5-yl]-N (2,6 di net ﬁ?%@ﬁé‘ﬂ?/ﬂ’)s&%’et ani de
0 359.1667 359.1664 2-[2- RR (cycl ohexylam no)- 4-oxo 4,5-di hydro H
1,3-thiazol-5 -yl]-N (2,5 dinethyl phenyl)acet am de 359.1667 359. 1664
2-[2- RR 0 a 4-o0xo0-4,5-didi mhydro- oxo- 1,3-thiazol-5-yl]-N (2,4

di met h Ipheny acet am de 399. 0575 399.582 2-[2- RR 0 (cycl ohexyl am no)- |
NH H 4Example 42 Hydrexy-2,33dimgthylhutancje acif. (2, 5

HOOC OH

[0840] A solution of 2-hydroxy-2,3-dimethylbutanenitrile (4.71 g, 54.7 mmol) in
concentrated HC] was stirred at 75 °C for 5 h and then under reflux for 8 h. The solvent was
removed to give the crude title compound as an off-white solid.

Example 165-Ethyl 2-hydroxy-2,3-dimethylbutanoate

EtOOC OH

[0841] To a solution of 2-hydroxy-2,3-dimethylbutanoic acid (5.53 g, 41.8 mmol) in
99.5% ethanol (200 mL) was added 2 M HCl in diethyl ether (8 mL) and the mixture was

stirred under reflux for 3 days. The solvent was carefully removed to give the crude o-

hydroxy ester as a pale yellow liquid.

Example 166-2-Amino-5-isopropyl-5-methyl-1,3-oxazol-4(5 H)-one

0
|
HZN/LO

[0842] A mixture of ethyl 2-hydroxy-2,3-dimethylbutanoate (2.92 g, 18.2 mmol),
guanidine hydrochloride (1.74 g, 18.2 mmol), and K,;CO; (2.52 g, 18.2 mmol) in 99.5%
ethanol (40 mL) was stirred under reflux for 20 h. The solvent was removed, and the residue
was purified by silica gel flash chromatography (ethyl acetate/methanol 9:1) to give the

product as a white solid.

Example 167-2-(Cyclooctylamino)-5-isopropyl-5-methyl-1,3-oxazol-4(5 H)-one

/L%/
[0843] A solution of 2-amino-5-isopropyl-5-methyl-1,3-oxazol-4(SH)-one (55.7 mg,

0.357 mmol) and cyclooctylamine (147 uL, 1.07 mmol) in 99.5% ethanol (1 mL) was heated
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di chl orophenyl )acet am de 345.1511 345.1552 2-[2- RR o0 o (cycl ohexyl am no)
1 1 11 NH 4-o0x0-4,5-di hydro- H1,3-thiazol-5-yl] N (2 nethyl phenyl)aceta
m de 233 W@2030960016002 PCT/ US2005/ 018081 Structure CalpcTHspossprgasiName

Met hod of nmono mass Prep. nmass 365.2137 365.2141 2-{2- RR NN (

[ (cycl ohexyl nethyl) am no]-4-o0x0-4,5- dihydro-1,3-thiazol- 5-yl)-N

(cycl opropyl methyl) -N-propylacetam de 386 2- RR [(cycl ohexyl nethyl)

am no] -5-(2-(3,4- dihydroquinolin- 1(2H)-yl)-2- oxoethyl]-1, 3-

t hi azol mBHwayeeVves 81 4 Feded3BBe 07610 n2in aRR0 PC. The DIwdnamianodmdvef, ard th¢ 2- ( 3-

(3 hydltegf&}/lg I\xpase {)Lgher:]& %y greparative reverse-phase HPLC chromatography to yield the product

as a white solid.

[0844] HPLC 100%, Rr=2.56 (System A, 10-97% MeCN over 3 min), 100%, Rr=
1.47 min (System B, 2-95% MeCN over 2 min).

108451 'H NMR (400 MHz, DMSO-dg) 8 0.77-0.79 (m, 3 H), 0.90-0.93 (m, 3 H), 1.29
(s, 2.1 H, major rotamer), 1.31 (s, 0.9 H, minor rotamer), 1.40-1.80 (m, 14 H), 1.84-1.94 (m,
1 H), 3.67-3.77 (m, 1 H), 8.67 (d, /= 7.9 Hz, 0.7 H, major isomer), 8.95 (d, J=7.9 Hz, 0.3
H, minor isomer).

[0846] MS (ESI+) for C1sHpsN,0, m/z 267 (M+H)'.

METHOD TT )
[0847]
O s S
R
. " . X
RRNNH2 + S_——N RI/N\” NH2
' J
H
N
N fo
—— R\N \(/ "
B \' S
R Rm
K

[0848] R and R’ are bivalent alkylene and form a 3-8 membered ring with the
nitrogen to which they are attached.

[0849] The thiazalones K were prepared according to the reaction scheme above

~ from commercially available hydrazines. To a mixture of hydrazine I (1 eq) in DCM (5

ml/mmol amine) was added ethoxycarbonylisocyanate (1.1 eq) and the mixture stirred for 1h
at ambient temperature, followed by addition of SM aqg NaOH (5 mL/mmol amine) and
heating for 1-2h at 65°C. The cooled solution was extracted twice with DCM, then the
combined organic layers washed consecutively with saturated aq NaHCO;, water and brine,
and finally concentrated to give the thiourea J. Thiourea J (1 eq) was reacted with the
appropriate a-bromoester (1 eq) in the presence of diisopropylethylamine (1.1 eq) in EtOH (5
mlL/mmol) in the microwave oven for 1-2h 150-155°C, or by thermal heating at 95-140°C for
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yl)-2-oxoethyl]-1,3- thiazol-4(5H)-one 339.1617 339.1611 2- RR H G\ (
(cycl oheptylam no)- (~. JI s o 5-(2-norpholin-4- 0 7 yl-2-oxoethyl)-1,3- 0
t hi azol -AYéIZBOSGh@Mo 349. 1824 349.1818 5-(2-azepan- 1-yl| PET/USRE05/18081
(bicyccyclo[2[2.2 .2.1]hept- H 2-ylam no)-1, 3- thiazol.4(5H)-one 234 WD
2005/ 116002 PCT/ US2005/ 018081 Structure Calc Exp nono Name Met hod of nono
mass Prep. mass 359. 0262 359.0263 N-(2,3- RR 1i dichlorophenyl)-2- i~

[ 4- ox0-2- 0 ci (propyl am no)-4,5- dihydro-1, 3-thiazol- 5-yl]acetanmde 0 0
425. 118évefa dajslindiokand (L hldmema?) in-thdddsefce fbase varsttfaeion foHowddd 2

cycl ohexyl am ng)- a,4-oxo-4, 5-di hydro- _1, 3-thi azol - 5-
(cy cho¥natograp?1)1c purification gave the t}t]lzzalone K.

Example 168-2-(Azepan-1-ylamino)-5-isopropyl-1,3-thiazol-4(5SH)-one

[0850] N-(Homopiperidine)thiourea was prepared by stirring a mixture of
aminopiperidine (1.0 g, 8.8 mmol) and ethoxycarbonylisocyanate (1.1 mL, 9.7 mmol) in
DCM (50 mL) for 1h, followed by addition of 5M ag NaOH (50 mL) and heating for 2h at
65°C, during which time DCM evaporates. The cooled solution was extracted twice with
DCM, then the combined organic layers washed consecutively with saturated aq NaHCO;,
water and brine, and finally concentrated.

[0851] This thiourea (150 mg, 0.87 mmol) was then reacted with ethyl 2-
bromoisovalerate (150uL, 0.87 mmol) in the presence of Hunigs base
(diisopropylethylamine, 160uL, 0.96 mmol) in EtOH (4 mL) in the microwave for 1h 15 min
at 150°C. Concentration followed by purification by reversed-phase HPLC, then made basic
with aq NaHCOs, gave the product as a white solid. 'H NMR (400 MHz, DMSO-Ds) 8 ppm
0.74 (d, J/=6.59 Hz, 3 H) 0.91 (d, /=6.84 Hz, 3 H) 1.52 (d, /=2.20 Hz, 4 H) 1.60 (s, 4 H) 2.26
(td, J=6.53, 4.03 Hz, 1 H) 2.80 - 2.86 (m, 4 H) 3.95 - 4.00 (m, 1 H). MS(ESI) for

C12H21N3OS m/z 256 (M+H)
METHOD UU
[0852]
H N i H N - NN
N 0 /N /4 o v /N /2 o)
S SJ S \L,]-Y
R' R 4 R' a
a=1-4
L M N

R'2 = alkyl or aryl, R = cycloalkyl, X=0orN,Y=C,OorN
[0853] The thiazalones were prepared according to the reaction scheme above from
L (L was prepared according to Method A). (iii) To a solution of L (1eq) in CCls (12
mL/mmol L) was added N-bromosuccinimide (1.5 eq) and warmed to 60-70°C for 1h. The
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yl ] acet am de 345. 1511 345. 1514 2 [2- RR 0 O (cyclohexylam no)- Ivj\ H

4- 0x0-4, 5-di hydro- 1, 3-thiazol-5-yl]-N (4 nethyl phenyl)aceta m de 409.0419
409. 0413 weavs/1kée020 11~~) O (b| cycl o[ 2. 2. 1] hept - 5- en- PcHlEI3DISIR1

0Xx0-4, 5-di hydro- 1, 3-thiazol-5-yl]-N (4 chlorophenyl)aceta mde 409.0419
4009. 0413 2-[2- RR a (bicyclo[2.2.1] hept- 5-en-2-ylam no)-4-

0Xx0- 4, 5-di hydro- a 1, 3-thiazol-5-yl]-N (2,5 dichlorophenyl)acet 235 WO
2005/ 116002 PCT/ US2005/ 018081 Structure Calc Exp nono Name Met hod of nono

Mass Phepm mixhRe waliftered23d tHe/ ARradBnddmrated to Wve the bromo intermediate M.
(iv) Reaction of M with an alcohol (10-40 eq in THF or neat) at ambient temp - 70°C for 2-
24h gave, after concentration and purification, the ethers N (X=0 Y=C,0). Reaction of M
with a chloroalcohol (20 eq in THF) at 60°C for 3-24h gave, after concentration and
purification, the chloroether intermediates. Amination was performed by warming a solution
of the chloroether (1 eq) in THF (0.3 mL/mmol chloroether) with an amine (0.3 mL/mmol
chloroether) and a crystal of Nal either thermally at 80°C for 4-24h or in the microwave oven
180°C 1h. Concentration and purification gave the aminoethers N (X=0 Y=N). Reaction of
M with an amine (10-40 eq in THF or neat) at ambient temp for 10-30 min gave, after
concentration and purification, the amines N (X=N Y=C,N).

Example 169-2-(Bicyclo[2.2.1]hept-2-ylamino)-5-methyl-5-(3-morpholin-4-ylpropoxy)-
1,3-thiazol-4(5SH)-one

[0854] To a solution of the thiazolone (150 mg, 0.67‘mmol) in CCly (5 mL), was
added N-bromosuccinimide (143 mg, 0.80 mmol) and warmed to 60°C. After 1h, the mixture
was filtered warm and concentrated to yield 244 mg of the product as a yellow solid. THF (3
mL) and 3-chloropropanol (2.2 mL, 26.8 mmol) were added and the solution warmed to 60°C
overnight. The resulting solution was concentrated and the product was purified by reversed-
phase HPLC, then made basic with aq NaHCOs;, to yield the chloroether as a colourless oil.

[0855] Morpholine (3 mL) and THF (3 mL) were added and the solution was
allowed to stir at 80°C for 4h. The resulting solution was concentrated and the product was
purified by reversed-phase HPLC, then made basic with aq NaHCO;, to yield the product as a
white solid. '"H NMR (400 MHz, DMSO-Dg) & ppm 1.06 - 1.18 (m, 3 H) 1.36 - 1.48 (m, 4 H)
1.58-1.64 (m,2 H) 1.66-1.71 (m,3 H) 2,19-2.30 (m, 8 H) 3.09 - 3.17 (m, 2 H) 3.37- 345
(m, 1 H) 3.48 - 3.57 (m, 4 H), 3.80 (m, 0.5H) 4.05 (m, 0.5H). MS(ESI) for C,sH20N303S m/z
368 (M+H).
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H O (cycl ooctyl am no)- S~/ 5-(di nethylam no)- 5-nethyl-I, 3-

t hi azol - 4(5H) - one H 309. 1875 309. 1877 2- W (cycloheptylam no)- _u

5- met hyl VO RLQSI1peX02 di n- 1-yl -1, 3- thiazol-4(5H)-one 297PCINB203/0180868 2- UU
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yl propyl )am no] - 1, 3-thiazol -4(5H)- one 424. 2508 424. 2503 tert-butyl 4-{[ 2-
Ww ~/~o0 h -4m Ir\ J~) 0 5-netmethyl 0 -oxo-4,5- dihydro-1, 3-thiazol - 5-
yl]am 'Ear‘aﬂi&ll@l‘VGinlIBicdemlzhqx?\’%ﬂt-?laﬁﬁﬁo)\l@oim%ﬂ@%ﬁsﬁﬂhmﬂeﬂlﬁo81

Structure | e EXp nono Nane thod of nono mass Prep, mass qx-// 277
. 12488 0B87. 126 5- yy

- R

[0856] To a continuously N»-flushed solution of the thiazolone (200 mg, 0.95
mmol) in dry THF (10 mL) was added lithium diisopropylamide (1.9 mL of a 2M solution in
THF/heptane/ethyl benzene, 3.8 mmol) at -78°C. The resulting brown solution was allowed
to stir 1h at this temperature after which time (3-bromopropoxy)zerz-butyldimethylsilane (0.6
mL, 2.6 mmol) was added and the solution allowed to warm to 5°C (2.5h). The reaction was
quenched with 6 mL 2/1 MeOH/HOACc followed by addition of a saturated solution of aq
NaHCO;. The silyl-prbtected product (50% conversion according to HPLC) was extracted
with EtOAc and the resulting solution was concentrated and the product was purified by
reversed-phase HPLC. During purification, the alcohol function was deprotected to give the
free alcohol.

[0857] To the free alcohol‘(0.17 mmol) in DCM (5 mL) was added Br, (10pL, 0.17
mmol) and a drop HBr (48% aqueous) and warmed to 60°C 1h. The resulting solution was
quenched with aq NaS,04 and extracted with DCM. The product was purified by reversed-
phase HPLC, then made basic with aq NaHCOs3, to yield the product as a white solid. 'H
NMR (400 MHz, CHLOROFORM-D) & ppm 1.09 - 1.19 (m, 2 H) 1.21 - 1.30 (m, 2 H) 1.49 -
1.59 (m,2H) 1.70- 1.77 (m, 1 H) 1.93 (d, /=2.93 Hz, 1 H) 1.99 - 2.10 (m, 1 H) 2.22 - 2.32
(ni, 1 H)2.36-2.48 (m, 3 H) 2.66 (dt, /=9.22,4.55 Hz, 1 H) 3.30-3.36 (m, 1 H) 4.04 - 4.14
(m, 1 H) 4.15 - 4.23 (m, 1 H). MS(ESI) for C;3H,sN,0,S m/z 267 (M+H).

METHOD VV

[0858] The following examples serve to illustrate the preparative procedure
employed for the synthesis of thiazolone analogues containing a heterocyclic side-chain at the
5-position.
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2 [(dinethylam no)nme " thy]]-5-nethyl-2 [(2- nethyl phenyl) am no
]-1,3-thiazol-4(5H) - one _ 345.15109 345.15 2-anilino-5-(2- RR \ 0 7
azepan- 1-wob 205/1082 oxoet hyl ) - 5- met hyl 1, 3-t hi azol - 4( 5H) PCoUS2®681808D79
365. 119 2-anilino-5-[2-(1,3- RR 0 7 dihydro-2H O isoindol-2-yl)-2- ~!
oxoet hyl ] -5-nethyl - 1,3-thiazol-4(5H)- one _ 379.13544 379. 136
2-anilino-5-[2-(3,4- RR 0 7 dihydroisoquinolin- H2(lI H-yl)-2

oxoet hyl]-5-net hyl - 1, 3-thiazol -4(5H)- one 365.2129 365. 213697

5- ( 2- aEspmplell B+ NA2-ARinapheayh)y2-(2-2nilibe-dr d@oM55-dihydtari  B-ahiazelt 31y | - 1-

t hi azol 4(%4—% one 385.1835 385.182397 2- RR (cycloheptylamno)- " 4 i
5-[ 2- (![l,)?ic- Wro 2H i soi ndol - 2-yl ) -2- oxoethyl ]-5-nethyl -

. H\(,N 0

SR,

H,N
[0859] N-(2-Aminophenyl)-2-(2-anilino-4-0x0-4,5-dihydro-1,3-thiazol-5-yl)acetic

acid, prepared using method 2 above, (30 mg, 1 eq) was dissolved in a mixture of DCM/DMF
(2 mL/2 mL) and O-phenylendiamine (15 mg, 1.1 eq), and 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (EDC, 30 mg, 1.3 eq) were then added sequentially. The
reaction mixture was stirred 40 °C for 2 h. Separated between DCM and H,0, the organic
layer concentrated to give a crude orange brown oil used directly in the next step: HPLC
43%, Rr=0.93 min (System B, 2-95% MeCN over 2 min); MS [M+H]" m/z = 341.

Example 172-2-Anilino-5-(1 H-benzimidazol-2-ylmethyl)-1,3-thiazol-4(5 H)-one

NN 0
8¢
(7 A
.9
. N
[0860] N-(2-Aminophenyl)-2-(2-anilino-4-oxo0-4,5-dihydro-1,3-thiazol-5-
ylacetamide (40.8 mg, 1 eq) was taken up in HOAc (2 mL), transferred to a micro-tube and
run at 100 °C for 600 s. The reaction mixture was evaporated to give 42 mg, as a crude brown
‘oil. Purified by HP-LCMS, to the pooled fractions was added NaOH (1M) to pH=14, the
MeCN was evaporated and the aqueous layer extracted with DCM/H,0 (9:1), dried and
evaporated to give the title compound as an off-white powder: HPLC 99%, Rt=2.02 min
(System A, 10-97% MeCN over 3 min), 99%, Rr= 0.96 min (System B, 2-95% MeCN over
2 min); '"H NMR (400 MHz, METHANOL-D4) & ppm 3.23 (m, 1 H) 3.80 (m, 1 H) 4.70 (m, 1
H) 7.02 (m, 1 H) 7.17 (m, 3 H) 7.32 (m, 2 H) 7.50 (m, 2 H) 7.62 (m, 1 H); MS [M+H]" m/z =
323.
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1, 3-thiazol -4(5H) - 237 WD 2005/ 116002 PCT/ US2005/018081 Structure Calc Exp
nono Nanme Met hod of nono mass Prep. mass one 399.1995 399.198047 2- RR
(cycl ohepwol 208/116002NN 5-[ 2- (3, 4- 1 di hydr oi soqui nol i n- /20058018081

oxoet hyl ] -5-nmethyl - 1, 3-thiazol-4(5H) - one Q 379.2275 379. 229347
5-(2-azepan-1-yl-2- RR oxoethyl)-2- N HN amno)- 5 -nethylethyl-1, 3-

t hi azol - 4(5H) - one Q 336. 1049 336.10445 2- RR (cycl ooctyl am no) -

5-12-(1, 3-di hydro- 2H i soi ndol -2-yl)-2- oxoethyl]-5-nethyl -

, 3-t i MEATHOPSWW one 413. 2138 413. 213697 2- RR (cycl ooctyl am no) -
-[2-(3,4- dihydroquinolin- 1(2H)-yl)-2- oxoethyl]-5-nethyl-

, 3-thi azolg 4(5H) - 0 0

N
. R ,

Rl R" H Rll

1
5
1

Y= H, alkyl
[0861] The thiourea (1.0 eq.) and the a-bromoester / a-bromoacid (1.0 eq.) were
dissolved in acetone (alternatively water, 1,4-dioxane, THF, 2-propanol or MeCN) and
heated at 60-140°C in a sealed tube or by microwave irradiation for 15 - 72 hours. The
solvent was removed. And the product purified by crystallization from MeOH or preparative
reverse-phase HPLC.

Example 173-2-(Bidyclo[2.2.1]hept-2-ylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one

0
@ﬁj@

[0862] A solution of N-bicyclo[2.2.1]hept-2-ylthiourea (73.9 mg, 0.434 mmol) and
methyl 1-bromocyclopentanecarboxylate (89.9 mg, 0.434 mmol) in 1,4-dioxane (600 pL)
was stirred at 95 °C in a sealed tube for 20 h. The solvent was removed, and the residue was
purified by silica gel flash chromatography (pentane/EtOAc, 6:4). The product-containing
fractions were pooled, and the solvent was removed. Subsequent purification of the residue
by preparative reverse-phase HPLC yielded the product as a white solid.

[0863] HPLC 100%, Rr=2.98 (System A, 10-97% MeCN over 3 min), 100%, Rr=
1.45 min (System B, 2-95% MeCN over 2 min).

10864 11y NMR (400 MHz, DMSO-ds) 8 1.04-1.19 (m, 3 H), 1.34-1.51 (m, 4 H),
1.59-1.73 (m, 3 H), 1.78-1.99 (m, 4 H), 2.08-2.25 (m, 4 H), 3.18 (m, 0.3 H, minor isomer),
3.77 (m, 0.7 H, major isomer), 9.01 (d, J= 6.7 Hz, 0.7 H, major isomer), 9.68 (s br, 0.3 H,
minor isomer). '

[0865] MS (ESI+) for Cy4HzoN20S m/z 265 (M+H)".

229



one 238 WO 20051116002 PCT/US2005/018081 Structure Calc Exp nono Narre
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“%f LN

RI

R \(/‘\go
S
[0866] | R
[0867] According to the above synthetic scheme, X of R”’X is halogen.
[0868] S5-monosubstituted thiazolones may also be further alkylated at the 5-position

via the liathiated anion. The following examples illustrate how this methodology can be

employed to introduce more complex side-chains.

Example 174-5-(4-Bromobutyl)-2-(éycloheptylamino)-5-methyl-1,3-thiazol-4(5H)-one

o

[0869] To a continuous N-flushed solution of 2-(cycloheptylamino)-5-methyl-1,3-
thiazol-4(5H)-one hydrobromide (500 mg, 2.2 mmol) in dry THF (50 mL) was added lithium
diisopropylamide (4.4 mL of a 2M solution in THF/heptane/ethyl benzene, 8.8 mmol) at -
78°C. The resulting brown solution was allowed to stir 1h at this temperature after which

‘time 1,4-dibromobutane (2.1 mL, 17.7 mmol) was added and the solution allowed to warm to
-30°C. After 1h at this temperature, the reaction was quenched with 6 mL 2/1 MeOH/HOAc
and allowed to stir overnight at rt. A saturated solution of ag. NaHCOQO3; was added and the
product was extracted with EtOAc and then purified on SiO; (gradient 4/1 — 1/1 hex/EtOAc)
to give the bromide as a white solid. Yield 227 mg. HPLC 100% R1=2.34 min (System B, 10-
97% MeCN over 3 min), 100% R1=2.41 min (System A, 10-97% MeCN over 3 min). 'H
NMR (400 MHz, DMSO-D6) § ppm 1.15 (td, J/=7.20, 3.66 Hz, 1 H) 1.35 - 1.65 (m, 14 H)
1.68 - 1.79 (m, 4 H) 1.82 - 1.91 (m, 2 H) 3.49 (t, J=6.59 Hz, 2 H) 3.95 (dd, J/=8.30, 3.91 Hz, 1
H) 9.10 (d, J=7.57 Hz, 1 H). MS(ESI) for C;sH2sBrN,OS m/z 361 (M+H).
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[0870) The bromide intermediate 5-(4-Bromobutyl)-2-(cycloheptylamino)-5-
methyl-1,3-thiazol-4(5H)-one (52 mg, 0.14 mmol), described above, was dissolved in THF (3
mL), morpholine (0.84 mmol) added and warmed to 80°C over the weekend. Purification by
preprative HPLC and made basic with ag NaHCO;, gave the product as a colourless oil.
HPLC 100% R=1.45 min (System B, 10-97% MeCN over 3 min), 100% R=1.63 min
(System A, 10-97% MeCN over 3 min). "H NMR (400 MHz, DMSO-D6) & ppm 0.96 - 1.08
(m, 1H) 1.34-1.60 (m, 18 H) 1.82 - 1.90 (m, 2 H) 2.18 (t, J=6.96 Hz, 2 H) 2.24 - 232 (m, 4
H) 3.52 (m, 4 H) 3.95 (s, 1 H) 9.08 (br s, 1H). MS(ESI) for C,oH33N3;0,S m/z 368 (M+H).

METHOD YY

Example 176-5-[(dimethylamino)methyl]-5-methyl-2-[(2-methylphenyl)amino]-1,3-

thiazol-4(5H)-one
0
IN—

[0871] To a solution of {2—[(3-chloro-2-methylphenyl)amino]-4-oxo-4,5-dihydro-
1,3-thiazol-5-yl} acetic acid (1eq) in 1,4-dioxane was added N,N-dimethylmethyleneiminium
chloride (2eq) and the resulting mixture heated in a sealed tube in a microwave reactor at
150°C for 5 minutes. The desired product was then isolated after removal of solvent in vacuo
and purification by preperative HPLC.

198721 'H NMR (400 MHz, DMSO-D6) & ppm 1.42 (s, 3 H) 2.12 (s, 2H) 2.2.3 (s, 6H)
2.57 (d, J=14.0Hz, 1H) 2.70 (d, J=14.0Hz, 1H) 3.30 (s, 3H) 6.83 (d, J=7.5Hz, 1H) 7.03 (4,
J=1.5Hz, 1H) 7.15 (t, J=7.5Hz, 1H) 7.21 (d, J=7.5Hz, 1H); MS(ESI) for C;sH;sN;0S m/z
278 M+H).
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Structure Calc Exp mono Name Method of
Mono mass Prep.
mass
- 391 N-{2-[2- QQ
@\ d ° 9 ' (bicyclo[2.2.1]hept-
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1,3-thiazol-5-
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ol - 4(5H) - one

yl -5-nethyl- H 1, 3-thi

azol - 4(5H) -

yl am no5, 5- diethyl-1, 3-thiazol- 4(5H)-one
PCT/ US2005/ 018081 Structure Calc Exp nono Nane Method of nono nass Prep.

nassS.
t hi az
(tric
254. 1

282.1766 282. 1758 2-

MV 0 (cycl oocty

7

241 WO 2005/ 116002

ani no) -

5,5-diethyl -1, 3-

ol - 4( 5H) Soware 292, 160!
vcl0[3.3.1.0--3,7 ~r)
453 254. 1454 5-et hyl - !

) 20%c 162 Extpndod

/ 1:56B- 3 Y183 no
b- met hyl+2- w w
mass

et hyNage WV
ti 1,3-thig

Method of

120l pAf 5H) ;

359.1667 | 359.1662

2-[2-
(cyclohexylamino)-
4-0x0-4,5-dihydro-
1,3-thiazol-5-y1]-N-
2,6-
dimethylphenyl)acet

amide

RR

359.1667 | 359.1664

2-[2-
(cyclohexylamino)-
4-0x0-4,5-dihydro-
1,3-thiazol-5-yl]-N-
(2,5-
dimethylphenyl)acet

amide

359.1667 | 359.1664

2-[2-
(cyclohexylamino)-
4-oxo0-4,5-dihydro-
1,3-thiazol-5-yl]-N-
(2.4-
dimethylphenyl)acet

amide

399.0575 399.582

2-[2-
(cyclohexylamino)-
4-ox0-4,5-dihydro-
1,3-thiazol-5-yl]-N-
(2,5-
dichlorophenyl)acet

amide

345.1511 | 345.1552

2-2-
(cyclohexylamino)-
4-ox0-4,5-dihydro-
1,3-thiazol-5-yI}-N-
(2-
methylphenyl)aceta

mide
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268. 1609 268.1601 2- WV O (cycl ooctyl am no) MAN
one 292.1609 292.1614
__N@CTAUS2005/008081
yl am no) -, 5- ept -

2

one



0 RI- n nethyl cycl ohexyl)a H nto]-1,3-thiazol- 4(5H)-one trifluoroacetate
268. 1609 268. 1609 5-nethyl-2-[(1- WV 0 nethylcyclohexyl)a v "N

m noj - 5- pWORYIS/116®2 H t hi azol - 4(5H)-one trifl uoroacet at ®CTAB2006AFW8L54. 1442
5-ethyl -5-nethyl-2- WW O [(4 nethyl cycl ohexyl)a mnoino]-1, 3-thiazthiazol -
H 4(5H)-one 282.1766 282.1766 5-ethyl-5-nethyl-2- WV 0 [(3,3,5 "N f
trimethylcycl ohexyl H )amno]-1,3-thiazol- 4(5H)-one 242 WD 2005/ 116002
PCT/ US2005/ 018081 Structure Calc Exp nono Nane Method of npno nmass Prep.
mass 264. 1296 3@g4uwe291 5, 5-di riichy||-Expmgngy | 0 (tNamgycl o[ 3. Bethodof3, 7
-]non43-ylam no) H I, 3-thi agohpdd SH) - age [252. 1296 252.(128%,g; WY O
( bi cycTI o[2.2.1] hept- “/JIf ~~ 7n;a¥sl arfi no) - 5- gt hyl -

0 365.2137 365.2141 | 2-{2- RR
N. .
: HN——(’S [(cyclohexylmethyl)

. amino]-4-oxo-4,5-
’) dihydro-1,3-thiazol-
5-y1}-N-

(cyclopropylmethyl)
-N-propylacetamide
386 2- RR

O_\m_{{ [(cyclohexylmethyl)

amino]-5-[2-(3,4-
[ 1 ° dihydroquinolin-
1(2H)-y)-2-

oxoethyl]-1,3-
thiazol-4(5H)-one

353.1773 | 353.1768 | 2- RR
n\( o (cycloheptylamino)-
O/ %0 5-[2-(3-
hydroxypiperidin-1-
G—m yl)-2-oxoethyl]-1,3-
thiazol-4(5H)-one _
339.1617 | 339.1611 | 2- RR

O N\s(@o (cycloheptylamino)-

5-(2-morpholin-4-
@ yi-2-oxoethyl)-1,3-
thiazol-4(5H)-one
349.1824 | 349.1818 | 5-(2-azepan-1-yl-2- RR

oxoethyl)-2-
®\ N/Lwo (bicyclo[2.2.1]hept-
H

2-ylamino)-1,3-

thiazol-4(5H)-one
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H 5-nmethyl -1, 3 thiazol -4(5H)-one 266. 1453 266. 1459 2- WV 7 -yla ino)- H

met hj hept- ~ yl-5 nethyl-5-pro propyl- 1,3-thiazol-4(5H)- one 254. 1453
254. 1444 W®B)05216000V 5-et hyl -5-nethyl - 2N 1 H S |, 3-t hPEEHS2095/818081 one
254. 1453 254. 1445 (5R)-2- WwW O El1. / 5-ethyl H 1S

|, 3-thiazoozol -4(5H 4(SH)- one 266.1453 266. 144 2- WN o
(bicyclo[2.2.1] hept- 7-ylam no)-5,5- diethyl-1,3-thiazol- 4(5H)-one 243 WO
2005/ 116002 PCT/ US2005/018081 Structure Calc Exp nono Name Met hod of nono

mass
1-yl a

rep.
mno)-5,5

megsch@66. 1453 7

66 Cild45
mono

mass

Fxp o (

mass

(bi o¥amk o[ 2. 4

. Ijaeqatof
Prep.

s
g

359.0262

359.0263

N-(2,3-
dichlorophenyl)-2-
[4-oxo0-2-
(propylamino)-4,5-
dihydro-1,3-thiazol-
S-ylJacetamide

RR

425.1176

425.1194

N-(4-chloro-2,5-
dimethoxyphenyl)-
2-[2-
(cyclohexylamino)-
4-ox0-4,5-dihydro-
1,3-thiazol-5-
yljacetamide

345.1511

345.1514

2-[2-
(cyclohexylamino)-
4-0x0-4,5-dihydro-
1,3-thiazol-5-yl]-N-
(4
methylphenyl)aceta

mide

409.0419

409.0413

2-[2-
(bicyclo[2.2.1]hept-
5-en-2-ylamino)-4-
oxo0-4,5-dihydro-
1,3-thiazol-5-y1]-N-
4
chlorophenyl)aceta

mide

409.0419

409.0413

2-[2-
(bicyclo{2.2.1Thept-
5-en-2-ylamino)-4-
oxo-4,5-dihydro-
1,3-thiazol-5-yl]-N-
2,5-

dichlorophenyl)acet
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Fi diethyl-1,3-thiazol- 4(5H)-one 266.1453 266. 1445 2- WN O (bi cyc. 1] hepF-
y dno) H net hylyl-5-pro propyl- 1,3-thiazol-4(5H)- one 360.0871 360. 0867
5- (4- br orm@eosi1red2 XX (cycl oheptylamno)- 5 | (1,3 thi RE®IUS2005/018081 SH) - one
Br 381.2814 381.281 2- XX (cycloheptylam no)- N 5-[4 (diethylam no)butyl]
-5-propyl -1, 3- thiazol -4(5H) -one 367.2293 367.2294 2- XX

(cycl oheptyl am no)- NH~y 5-nethyl-5-(4 norpholin-4- ylbutyl)-1,3-thiazol -
4(5H) -one 380. 261 380.2612 2- XX (cycl oheptyl am no)- NN~ 5-nethyl -5-[4-(4
met hyll pi per aziStudure y| ) but yl|] - TaB- { Hixamoho 4( 51{ )Naowe 244 MEhad5/{116002
PCT/ Up20051018081 Structurle (ale ExppppnoiNanme Met hod of

Prep.
mass

amide

283.1718 | 283.1731 | 2- uu

n\(:io (cyclooctylamino)-
5-(dimethylamino)-
@ /\ 5-methyl-1,3-
thiazol-4(5H)-one
" 309.1875 | 309.1877 | 2- uu
N\(l;io (cycloheptylamino)-
O ON 5-methyl-5-

piperidin-1-yi-1,3-

thiazol-4(5H)-one
297.1875 | 297.1868 | 2- uu
?_, ‘ (cyclooctylamino)-
N)I\ N~ 5-isopropyl-5-
H ‘ (methylamino)-1,3-
thiazol-4(5H)-one
. . 368.2246 | 368.2252 | 2- uu
O’ k‘i,_:f (cycloheptylamino)-
7\ 5-methyl-5-[(3-
Q morpholin-4-

) ylpropyl)amino]-
1,3-thiazol-4(5H)-
one
4242508 | 424.2503 | tert-butyl 4-{[2- uu

ﬂ\( 0 (cycloheptylamino)-
O N/z 5-methyl-4-o0xo0-4,5-
0/)4 ’ dihydro-1,3-thiazol-

5.

yllamino}piperidine

-1-carboxylate
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nono mass prep. mass 466. 2978 466. 2992 tert-butyl 4-{4-[2- XX 2

(cycl oheptylam no)- N O 5-nethyl 4-oxo 4,5 o di hydro-1, 3-thiazol- 5-

yl ] but yl }WwOpersazémoe- 1-car boxyl ate 351. 198 351.1977 2- )%T/dgmosm}gbgpt 2

yl am | am nono)- 5- H methyl-5-(3- O norpholin-4 ylpropyl)-

t hi azol . 4(5H)-one 266. 1453 266. 1458 2-[ (IS, 2S,4R)- WV O b| cycI o[ 2. 2. 1] hept -
2-ylamno)-5,5- Hdiethyl-1,3-thiazol 4(5H)-one 270.1402 270.1401 2- W OH
N N~\/~O (cycl ooctyl am no)- ~~// oxy-t O nmethylethyl-I,3-thiazol 4(5H)-one

270.
1, 3-t

402 270.Sk3&n2- UU  (cC
hi azol - 4(5H) - one 284

ycl@bept

138, 284

mass

VE@hioh®)
- 1r8 2

- 5- etdaexy- 5-

uJ H

e Meihba of
Prep.

o

N
I

277.12488
2

277.126

5-
{(dimethylamino)me
thyl]-5-methyl-2-
[(2-
methylphenyl)amino
}-1,3-thiazol-4(5H)-

one

YY

345.15109
7

345.15

2-anilino-5-(2-
azepan-1-yl-2-
oxoethyl)-5-methyl-
1,3-thiazol-4(SH)-

one

365.11979
7

365.119

2-anilino-5-[2-(1,3-
dihydro-2H-
isoindol-2-y})-2-
oxoethyl]-5-methyl-
1,3-thiazol-4(5H)-

one

379.13544
7

379.136

2-anilino-5-[2-(3,4-
dibydroisoquinolin-
2(1H)-yh-2- -
oxoethyl]-5-methyl-
1,3-thiazol-4(5H)-

one

365.2129

365.213697

5-(2-azepan-1-yl-2-
oxoethyl)-2-
(cycloheptylamino)-
5-methyl-1,3-
thiazol-4(5H)-one

385.1835

385.182397

2-
(cycloheptylamino)-
5-{2~(1,3-dihydro-
2H-isoindol-2-y1)-2-
oxocthyl]-5-methyl-
1,3-thiazol-4(5H)-

237



lr~ S (cycl oheptyl am no)- J~)

5-i sopropoxy-5- nethyl-1, 3-thiazol -

4(5H) - one

245 WD 2005/ 116002 PCT/ US2005/018081 Structure Calc Exp nono Nane Mt hod of
nono massver@s/1600Bss 298. 1715 298. 172 5- but oxy-2- UU RCTmgedoshars08y| an no) -

5-nmet hyl -1, 3 thiazol -4(5H)-one

298. 1715 298.1712 2- UU (cycl ooctyl am no) -

5-i sopropyl -5- nethoxy-1, 3- thiazol -4(5H)-one 374.2028 374. 2034 5-but oxy- 2-

uJ H
300. 15

(cycl ooctyl am no) -

0 5-phenyl -1, 3- thiazol.4(5H)-one
2- W) (cyclobheptylamng)- ~J o (3

ydr oxypr opox

)-5- CFl

met hyl
2-yl an

-1, 3-t hi 8tusfure 4(5H) - 0
1no)-5- /\\ butoxy-5-

Metdbdb

e Caog,

mass

mass

1588mang 6|

1558Ngme \/ ( b

cyMthof of 2
Prep.

one

399.1995 | 399.198047

2-
(cycloheptylamino)-
5-12-(3,4-
dihydroisoquinolin-
2(1H)-yD)-2-
oxoethyl]-5-methyl-
1,3-thiazol-4(5H)-

one

379.2275 | 379.229347

5-(2-azepan-1-yl-2-
oxoethyl)-2-
(cyclooctylamino)-
5-methyl-1,3-
thiazoi-4(5H)-one

336.1049 | 336.10445

2-
(cyclooctylamino)-
5-[2-(1,3-dihydro-
2H-isoindol-2-yl)-2-
oxoethyl]-5-methyl-
1,3-thiazol-4(5H)-

one

413.2138 | 413.213697

2-
(cyclooctylamino)-
5-[2-(3,4-
dihydroquinolin-
1(2H)-yl)-2-
oxoethyl]-5-methyl-
1,3-thiazol-4(5H)-

one

238
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1, 3-thiazol -4(5H) - one 326.2028 326 2036 5-butoxy-2- W C -/

(cycl oheptyl am no)- s 5-propyl - - thiazol-4(5H) -one 246 WD 2005/ 116002
PCT/ US20683 2008085002 St r uct ur e Cal c Exp mono Name Met hod BET/HSHWS/AB prep.
mass 284. 1558 284.1547 2- WU 5N C 5-neth -5-m no) net hoxyxY 5
propyl -1, 3-thiazol - 4(5H)-one 367.193 367.1934 2- UWUW H O
(bicyclo[2.2.1] hept- 2- yI am no) 5- nmethyl-5-(3 |/ norpholin-4-

yl pr Op \L\l\ 1, 2 th a-ln! _r\ 5} ona ’2%5 2137 365 ')Nl’-?/l 2. U o

(bi cycl of 2.2 1FWBYE 0 2-yI ani 18 - 5| SARERSI | 5- (3NBF per i i Avgthod of |
yl proppxy) -1, 3- thiazol -4(5H) -reme 466.8644 #166. 2619 tert{but Plp.4- (3-{[2- UU
~a. Yo [ bi cycl o[ 2. 2. 1] hept -

mass

379.1352 | 379.135447 | 2-anilino-5-[2-(3,4- RR

0 dihydroquinolin-

MN:F/(OJ\ 1(2H)-yl)-2-
@ oxoethyl]-5-methyl-

1,3-thiazol-4(5H)-

one

264.1296 264.1307 | 2- ww
0 (bicyclo[2.2.1]hept-
@\ % 2-ylamino)-1-thia-3-
”/k azaspiro[4.4]non-2-
en-4-one
266.1453 | 266.1442 | 2- : WwW

, o _ (cycloheptylamino)-

Q\ N/( 1-thia-3-
‘ azaspiro[4.4]non-2-

en-4-one
‘ 280.1609 | 280.1611 | 2- ww
0 (cyclooctylamino)-

O\ N/Zj@ ‘ 1-thia-3-
N azaspiro[4.4]Jnon-2-

en-4-one

266.1453 | 266.1445 | 2-[(2,2,3,3- WwW

tetramethylcyclopro
N/( pyl)amino]-1-thia-3-
N _ azaspiro[4.4]non-2-

en-4-one
266.1453 266.146 | 2- WW
(bicyclo[2.2.]1]hept-
2-ylamino)-5-
@\ N//Zj</\ methyl-5-propyl-

H 1,3-thiazol-4(5H)-

one

239



2-yl am no) - 5- net hyl -4-o0xo0-4,5- dihydro-1, 3-thiazol 5 yl]oxy)propyl)piper
azi ne-1-carboxylate 326.1664 326. 1666 2- UU (cycl oheptyl am no)- 5-nethyl -5-
(t et r ahyWofR00sane®2 yl met hoxy) -1, 3- thiazol -4(5H)-one 2¢T/080309§081 16002
PCT/ US2005/ 018081 Structure Calc Exp nono Nane Met hod of nono mass Prep.
mass 358.1926 358.1917 2- W ~(H\ (cycl oheptylamno) (~J) s-[2-(2- o~0

et hoxyet hoxy) et hox vy]-5-nethyl-1,3- thiazol-4(5H)-one 312.1508 312. 1503 2-
Wo (cycl oheptylam no)- f~1) O 5-nmethyl-5- f -o(l (tetrahydrofuran-3

yl oxy) - 1, 3-t h$mmzwade- 4( 5H) - pneCalc364. BpobndG2. 16 /8amt- W (LY aletbést vyl am no) -
5-netlhyl - 5- (2- phenoxyet hoky)- 1, 3-thjazol|-4(5H)- one

Prep.
mass
268.1609 | 268.1618 | 2- WwW
0 ) (cycloheptylamino)-
Q\ N/zj</\ 5-methyl-5-propyl-
N 1,3-thiazol-4(5H)-
one
282,1766 | 282.1774 | 2- wwW
0 (cyclooctylamino)-
O\ N/&/\ 5-methyl-5-propyl-
N 1,3-thiazol-4(5H)-
one
268.1609 | 268.1609 | 5-methyl-5-propyl- wWwW

0 2-[(2,2,3,3-
;:f</\ tetramethylcyclopro
N/Q pylamino]-1,3-
7 thiazol-4(5H)-one
252.1296 | 252.1288 | 2- WW

0 (bicyclo[2.2.1Thept-
@\ N/&/ 2-ylamino)-5-ethyl-
) 5-methyl-1,3-

" thiazol-4(5H)-one
254.1453 254.1448 | 2- WwW
O (cycloheptylamino)-
Q\ N/zj</ 5-ethyl-5-methyl-
N 1,3-thiazol-4(5H)-
one
254.1453 254.1443 | 5-ethyl-5-methyl-2- wWwW

[(2,2,3,3-
N/Zj</ tetramethylcyclopro
' pyl)aminoj-1,3-

thiazol-4(5H)-one
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324.1871 324.1869 2- W HO (cyci oheptylam no)- 0 5-(cycl ohexyl oxy) -

5-net hyl -1, 3- thiazol-4(5H)-one 266. 1089 266. 1076 2- W Hp

(bi cycl o[WRo2o0ds)hempk- 2-yl am no) - 6- oxa- 1- thia-3 azaspir ec4kkoasighs: €n- 4- one
323 2-anilino-5-(1H W benzimdazol-2- ~N~ ylnethyl)-1,3 thiazol-4(5H)-one
H 248 WD 2005/ 116002 PCT/ US2005/018081 Structure Cale Exp nono Nane Met hod
of nono mass Prep. mass 343. 5-(1 H vv Dbereimdazol-2- ylnmethyl)-2-

[ (cycl ohexyl nmethyl) am no]-1,3-thiazol- 4(5H)-one 336.1049 336. 1045
2-anill 1 no-5-[ $teruddV et hyl - | €klc H [bBxpzhdib daz ol - Hand ) Mt Ny Methbd of
thi azol - 4(5H)-one  255. 1405 255 1397 2-(azepan-1- TT 0 soplger‘- S
mass
278.1453 278.1459 | 5-ethyl-5-methyl-2- wWWwW
0 (tricyclo[3.3.1.0~3,7
E\ N/<V§</ ~Inon-3-ylamino)-
H 1,3-thiazol-4(SH)-
one
280.1245 278.0941 | 2-[(1S,2S,4R)- wWwW
N O ’ bicyclo[2.2.1]hept-
,,, /&AKC : 2-ylamino]-8-oxa-1-
m S O thia-3-
azaspiro[4.5]dec-2-
en-4-one
252.1296 | 252.1296 | 2- WW
o (bicyclo[2.2.1]hept-
®\N/£—j</ 1-ylamino)-5-ethyl-
H 5-methyl-1,3-
thiazol-4(5H)-one
268.1609 268.1601 | 2- WwW
0 (cyclooctylamino)-
N/Zj</ 5-ethyl-5-methyl-
N 1,3-thiazol-4(5H)-
one
292.1609 | 292.1614 | 5-methyl-5-propyl- WW
0 2-
@\ ,’\:f</\ (tricyclo[3.3.1.0~3,7
'l:li/k ~]non-3-ylamino)-
1,3-thiazol-4(5H)-
ane
266.1453 266.1443 | 2- wwW
o (bicyclof2.2.1Jhept-
@\ N/( 2-ylamino)-5,5-
N diethyl-1,3-thiazol-
4(5H)-one
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\I~N' N }~f zsoPropypYl-1,3- HSS// ~\ thiazol-4(5H)-one 255.1405 255. 1401
2-(azepan-1- TT Oyl-1,3-ethyl- - N,, nmeth nethy-thiazol H 4(5H)-one

267. 1405 w6 2005896002- et hyl -2- TT O (hexahydrocycl open t at@hig200203d081 -

ylam no)-5 nr lamno-nmeth ethyl- H 1, 3-thiazol-4(5H)- one 269. 1562 269. 157
2- (azepan-1- TT Oylamno)-5,5- N diethyl-1,3-thiazol-1TS H 4(5H)-one 249
WO 2005/ 116002 PCT/ US2005/ 018081 Structure Cal c Exp nono Nanme Met hod of
nono mass Prep. mass 281. 1562 281. 1569 5,5-diethyl-2- TT O
(hexfhydrocyghaes ta[C) PYr oak- Z2{ BB mokd Y1 am Mame L, 3 (NI pé@daof( 9H) - one
271. 1354 271.1344 5-isopragpyl-2- TT 0 {[(2R)-2- N-S (net hg;(egrret hyl ) pyr

mono mass

mass
282.1766 | 282.1758 | 2- Ww

o
(cyclooctylamino)-
N/( 5,5-diethyl-1,3-
H

thiazol-4(5H)-one

202.1609 | 292.1622 | 5,5-diethyl-2- WW
o (tricyclo[3.3.1.0~3,7

E\ N/{ ~Inon-3-ylamino)-
1,3-thiazol-4(5H)-
one

254.1453 254.1454 5-ethyl-5-methyl-2- WwW
0 [(1-

O< ‘\;X methylcyclohexyl)a
N/L mino}-1,3-thiazol-
4(5H)-one

trifluoroacetate

268.1609 | 268.1609 | S5-methyl-2-[(1- WW

methy]cyciohexyl)a
O</ﬂ\ mino]-5-propyl-1,3-
thiazol-4(SH)-one

trifluoroacetate

254.1453 | 254.1442 | 5-ethyl-5-methyl-2- WW
2 [4-

\O\ ",’ég methylcyclohexyl)a
N/k mino]-1,3-thiazol-
4(SH)-one

2821766 | 282.1766 | S-ethyl-5-methyl-2- ww

° | [(3,3.5-
";§</ trimethylcyclohexyl
g/k Yamino}-1,3-thiazol-

4(5H)-one
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rolid

I n-1-ylJam no} -

&, wd~ rolidin-|I-

1, 3-thiazol -4(5H)- one 271.1354 271.1342
5-isopropyl-2-{[2- TT 0 (nethoxynethyl)pyr
H 1, 3-t hve 200541693 - one 243.1041 243.1049 5-i sopropyl - PCTA§200§

Xllsl)i?lm noi no} -

(morpholin-4- ~N- Ylamino)-1.3- H SS// thiazol-4(5H)-one 269. 1562 269. 1553

2-1(2

,6- TT

t O di net hyl pi peridin-l- yl)am no}-5-

I sop

ropyl -1, 3-

t hi azol - 4(5H) - one 253. 1249 253. 1249 5-ethyl-2- TT 0 (hexahydrocycl open

talc)PYsol -2(1H) Hylamno)-1 3- thiazol-4(5H) -one 250 WD 2005/116002
PCT/ US2005/ 01808 Struct ufe €3 e |[ER¥p mA0 NaneNweet hod pf Menéoass Prep.
mass |258. 1368 258. 136 2-(2|2-mea® |di masd hyl pyrrolidin- F.-yl l)réé' phrﬁ,nyl -1, 3-
oxazgl - 4(5H) - one 222. 1368 222rha]§s:.373 2- SS
264.1296 | 264.1291 | 5,5-dimethyl-2- ww
0 (tricyclo[3.3.1.0~3,7
E\ N/Zj< ~Inon-3-ylamino)-
H 1,3-thiazol-4(5H)-
one
252,1296 | 252.1289 | 2- ww
0 (bicyclo[2.2.1]hept-
A N/[j</ 7-ylamino)-5-ethyl-
H 5-methyl-1,3-
thiazol-4(5H)-one
266.1453 | 266.1459 | 2- wWw
/0 (bicyclo[2.2.1]hept-
A N/Z-j</\ 7-ylamino)-5-
N methyl-5-propyl-
1,3-thiazol-4(5H)-
one
254.1453 | 254.1444 | (5S)-2- wWwW
0 (cycloheptylamino)-
O\ /E‘g/ 5-ethyl-5-methyl-
N s 1,3-thiazol-4(5H)-
one
254.1453 | 254.1445 | (5R)-2- WW
O (cycloheptylamino)-
Q\ /E o 5-ethyl-5-methyl-
’I:J’ S 1,3-thiazol-4(5H)-
one
266.1453 266.144 | 2- WwW
(bicyclo[2.2.1]hept-
A N/< 7-ylamino)-5,5-
H diethyl-1,3-thiazol-
4(5H)-one

243



0 (bi

cycl o[ 2. 2. 1] hept -

2-ylam no)-5,5 H dinethyl -1, 3- oxazol - 4(5H) - one

270. 1368 270,1356 2- SS o (bicyclo[2.2.1)hept- w 2-ylam no)-5- H1 /
281. 1164 281. 1163 5- phenyl POT/US2005/61§081p

phenyl - 1 W0 2008214002} ( 5H) - one
pyridin-2- ylethyl)amno]-1,3- H oxazol-4(5H)-one 284. 1525 284. 1513

5-benzyl -2- SS 0 Ir (bicyclo[2.2.1] hept-
300. 1838 300. 1843 5-benzyl-2- SS o (cycl ooctyl am no) -

251
mono
5-iso
adana

2005/ 116002 PCT/ US2005/0180

1 Stru

2-ylam no) -1, 3- oxazol -4(5H)-one

1, 3-oxazol - 4( SH) -
ture Calc FExj

nono Na

mass Prepfctfass 252.
propYl-1,3 Fi
ptyl amno)-5 ~/ N (7

8382952

oxazol - 4( Shfmoon

Im%QSH

. Egmmono
e 2R90.1

-one -0

5SS

xazol -

( &9®¢ ooct

094 290. 1986 2- (1lpreSS

| dritied pt

266.1453

266.1445

2-
(bicyclo[2.2.1]hept-
1-ylamino)-5,5-
diethyl-1,3-thiazol-
4(5H)-one

wWwW

266.1453

266.1445

2-
(bicyclo[2.2.1]hept-
1-ylamino)-5-
methyl-5-propyl-
1,3-thiazol-4(5H)-

one

ww

360.0871

360.0867

5-(4-bromobutyl)-2-
(cycloheptylamino)-
5-methyl-1,3-
thiazol-4(5H)-one

381.2814

381.281

2
(cycloheptylamino)-
5-[4-
(diethylamino)butyl]
-5-propyl-1,3-
thiazol-4(5H)-one

XX

367.2293

367.2294

2-
(cycloheptylamino)-
5-methyl-5-(4-
morpholin-4-
ylbutyl)-1,3-thiazol-
4(5H)-one

XX

[e]

380.261

380.2612

2.
(cycloheptylamino)-
5-methyl-5-[4-(4-
methylpiperazin-1-
yDbutyl]-1,3-
thiazol-4(5H)-one

XX

244

one
Met hod of



Fi  4(SH)one
oxazol - zol 4(54( SH) one

266. 1994 266 2- SS 0 (cyc)oocty)am no)- oxal,

MAY H -
286. 1681 286.1672 2- SS / 5-phenyl-1,3- fo

H

oxazol - 4pEDoosms00310. 1681 310, 169 2-(1- SS adanantyl aREHE$2085/018081

phenyl - 1, 3- oxazol - 4(5H)-one 324. 1838 324. 1827 2-(
4(5H) - one

~~ henzyl-1, 3 oxazol

Structure Calc Exp nono Nane Met hod of nono mass Prep.

276. 1844 _5-isobutv] -2-

SS_F'"71 0 (

iic‘yr‘ln 3.3.1.0-37

1- SS adamantyl am no) - 5-
252 WD 2005/ 116002 PCTI US20051018081

mass 276. 1838

1, 3-ox
di et hy

e 252. 1¢
oxazol -

bzl - 4( SEctuEn
-1, 3 NNN'"'" ~~"

338C85 )
4 (1bddp- O

mass

1 &3mmeno 5g gNaps 5 |
ne m266. 1994 266. 1991

1 arigthesof 5.
2- B%.

SIS
s‘?\/\/«’\/){%

466.2978

466.2992 | tert-butyl 4-{4-[2-
(cycloheptylamino)-
5-methyl-4-ox0-4,5-
dihydro-1,3-thiazol-
5-

ylbutyl}piperazine-

1-carboxylate

XX

351.198

3511977 | 2-
(bicyclo[2.2.1]hept-
2-ylamino)-5-
methyl-5-(3-
morpholin-4-
ylpropyl)-1,3-
thiazol-4(5H)-one

266.1453

266.1458 | 2-[(1S,25,4R)-
bicyclo[2.2.1]hept-
2-ylamino]-5,5-
diethyl-1,3-thiazol-

4(5H)-one

WWwW

270.1402

270.1401 | 2-
(cyclooctylamino)-
5-methoxy-5-
methyl-1,3-thiazol-

4(5H)-one

270.1402

270.139 | 2-
(cycloheptylamino)-
5-ethoxy-5-methyl-
1,3-thiazol-4(5H)-

one

284.1558

284.156 2.
(cycloheptylamino)-
5-isopropoxy-5-
methyl-1,3-thiazol-

4(SH)-one

245

-]1non- 3- yl ani no)

dieth



0 (cycl ooctylam no) 5,5-diethyl-I,3- oxazol-4(5H)-one 250.1681 250.1677 2-
SS 0 (bicyclo[2.2.1] hept- 2-ylam no)-5,5- diethyl-1,3-oxazol- 4(5H)-one
276. 1838WAYEI04/8B0&, 5-di et hyl -2- SS 0 (tricycl o[ 3. 3. 1. OPGI/¥S2005/018081

-] non-3-ylam no) Fl 1, 3oxazol-4(5H)- one 290.1994 290.1987 2-(1- SS O
adamantyl am no)- 5,5-diethyl-1,3- oxazol-4(5H)-one 253 WO 2005/116002

PCT/ US2005/ 018081 Structure Calc Exp nono Nane Method of nono nass Prep.
mass 262. 1681 262, 1675 5-isopropyl-2- SS O (.tricyclo[3.3.1.0-3,7

--]1ngn- 3-yl anPtrere 1, 3- oxarzol Caq 5H) Exponamo 278, 198ame278. 198 Method &S
(cycliooctyl ami no) - 1-oxa-3} agaspi|r ofhsd] dec- 2- en-4-onge tﬂsrLJ_l uor oacet at e
276. 1838 276.1839 2-(1- SS| o adanmantyl am|no) - 5-

mass

298.1715 298.172 | 5-butoxy-2- Uu

ﬁo : (cycloheptylamino)-
[ 5 7 v

5-methyl-1,3-
g thiazol-4(5H)-one

298.1715 | 298.1712 | 2- uu
o (cyclooctylamino)-
Q N/H\ o~ S-isopropyl-5-
H methoxy-1,3-

thiazol-4(5H)-one
374.2028 374.2034 | S5-butoxy-2- uu

RN
N\(/ 0 (cyclooctylamino)-
@ o\___\- 5-phenyl-1,3-

thiazol-4(5H)-one

300.1508 | 300.1517 | 2- 1818}

n\( o (cycloheptylamino)-
SR
\___\_—CH

hydroxypropoxy)-5-
methyl-1,3-thiazol-

4(5H)-one
296.1558 296.1558 | 2- uu
®/ n\{i\Co (bicyclo[2.2.1]hept-
- ° 2-ylamino)-5-

butoxy-S5-methyl-
1,3-thiazol-4(5H)-
one

326.2028 | 326.2036 | S-butoxy-2- uu
(cycloheptylamino)-
é S-propyl-1,3-

thiazol-4(5H)-one

246



~' oxazol - 4H oxazol 4(5(SH) -one 276.1838 276.1832 2-(2- SS

adamant yl am no - isoproPY!-1,3 ti oxazol-4(5H)-one 292.1787 292.1774

2- [ ( 3- hy dW&p2 /116@8 CH adanmantyl ) ami no] - 5-i sopropyl - 1,PET/§S2005/018081

oxazol - 4(5H)-one 290. 1994 290. 1995 2-(2- SS O adamantyl 5,5-diethyl-1, 3-
oxazol - 4(5H)-one 254 WD 2005/ 116002 PCT/ US2005/018081 Structure Calc Exp
nono Nanme Met hod of nono mass Prep. mass 306. 1943 306. 1953

5,5-d| Dfl’nﬂ-');J'fQ‘ SS—a—o-—-dan—\v-1-a r‘l:\n‘nn)l\:\m —H-1 3~oxazol-4( |—i)|—|)_ one

302. 1994 302. 1398 (2. SS | 0X°HS a-|nEREPAN no) N™oxa. hz AEfPdof

piro[ 4. 5] dec-2- H en-4-one mono mass Prep.
mass
284.1558 | 284.1547 | 2- Uy
H\(/N 0 (cycloheptylamino)-
s-: 5-methoxy-5- '
O /O propyl-1,3-thiazol-
4(5H)-one
" 367.193 367.1934 | 2- 8]8]
:_t" (bicyclo[2.2.1]hept-
M o 2-ylamino)-5-
} methyl-5-(3-
morpholin-4-

N
¢ _> ylpropoxy)-1,3-

thiazol-4(5H)-one

” 365.2137 | 365.2134 | 2- 1818}
®/\(;t° . (bicyclo[2.2.1]hept-
2-ylamino)-5-
methyl-5-(3-
piperidin-1-

?
< > ylpropoxy)-1,3-

thiazol-4(5H)-one

" 466.2614 | 466.2619 | tert-butyl 4-(3-{[2- uuU
N\(/N Lo} .
(bicyclo[2.2.1]hept-
¥ .
. 2-ylamino)-5-
? methyl-4-ox0-4,5-

Q dihydro-1,3-thiazol-
IR | g

ylloxy}propyl)piper
azine-1-carboxylate
" 326.1664 | 326.1666 | 2- [8]8]
d \g/N_to ' (cycloheptylamino)-
0 5-methyl-5-
b (tetrahydrofuran-2-

ylmethoxy)-1,3-
thiazol-4(5H)-one

247



288. 1838 288.1833 2-(2- SS o0 O xaa-nantylamno) 1 H az H azaspi

pi ro[ 4. 4] non-2- en-4-one 341.2103 341.2113 8-benzyl-2- SS o

(cycl ohewo zoos/mmpe2 di a 3,8- ~ o~J H/ \ iazaspiro[ 4.5 BEHUSZ0EMIA8IoNne

248. 1525 248.1519 2- SS O (bicyclo[2.2.1] hept- /~ azaino)-1-0 H ~(~J)
azaspiriro[ 4. 4] non-2- en-4-one 264.1838 264.1826 2- SS O (cycl ooctyl am no) -
3- azaspi zaspiro[4.4]non-2 H en-4-one 255 WO 2005/116002

PCTI US2005/018081 Structure Calc Exp nmono Name Method of nono mass Prep.
mass PR74. 1681 SRyre 679 2- $S Cgc (tf Eeymdno[ B. n- Nemo 3. 7 |f/Method of

-] nont 3-yl am no) - 1- mono mass Prep.
mass
358.1926 | 358.1917 | 2- Uu
n\(/zﬂ (cycloheptylamino)-
ofi i fors
o—\__0 ethoxyethoxy)ethox
p—

y]-5-methyl-1,3-
thiazol-4(5H)-one

y 312,1508 | 312.1503 | 2- Uy
ON\(/ io (cycloheptylamino)-
) 5-methyl-5-

Cé (tetrahydrofuran-3-

yloxy)-1,3-thiazol-

4(5H)-one
: 362.1664 | 362.1675 | 2- uu
O}l\qo ‘ _ (cycloheptylamino)- '
¢ 5-methyl-5-(2-

phenoxyethoxy)-
1,3-thiazol-4(5H)-
one

324.1871 324.186%9 | 2- 918}

H
¢ to (cycloheptylamino)-
( 5 o

5-(cyclohexyloxy)-
5-methyl-1,3-

thiazol-4(5H)-one
266.1089 | 266.1076 | 2- Uu
o] (bicyclo[2.2.1]hept-

N\(/
@ o) . 2-ylamino)-6-oxa-1-
thia-3-

azaspiro[4.4]non-2-

en-4-one

323 2-anilino-5-(1H- \'A%
Q o benzimidazol-2-
HN—{W ylmethyl)-1,3-
thiazol-4(5H)-one

248




H oxa- 3- azaspiro[4. 4] non-2- en-4-one 288.1838 288.1825 2-(1- SS O

adamantyl anri no)-1- a azaspi pi

ro[ 4. 4] non- 2-

en-4-one 304.1787 304.1778

2-[ (3-hydv@z005i116085 CH O adani antyl)am no]- 3- H azaspP@EYSRM0EPBI non- 2-

as en-4-one

benzyl - | - oxa- 3, 8- di azaspiro[ 4. 5] dec-
adamantyl am no)-5- F nethyl-5- 0O HF F (trifluoronethyl)-
one 327.1947 327.1941 8-benzyl-2- 38 0 Jl

393. 2416 393.2406 2-(2- SS 0 adamantyl am no)-8- 1~0 /
2-en-4-one 316.1399 316.139 2-(2- 35

1, 3-oxazol - 4(5H) -

(cycl opentylamno)- ~//~a 11

di azaspi r o r o0 Structure Calc
mono

mass

Exp mono

mass

Name

Method of
Prep.

343.

5-(1H-
benzimidazol-2-
ylmethyt)-2-
[(cyclohexylmethyl)
amino]-1,3-thiazol-
4(5H)-one

\'A"

336.1049

336.1045

2-anilino-5-[(1-
methyl-1H-
benzimidazol-2-
yl)methyl}-1,3-
thiazol-4(5H)-one

\'A"

255.1405

255.1397

2-(azepan-1-
ylamino)-5-
isopropyl-1,3-
thiazol-4(5H)-one

255.1405

255.1401

2-(azepan-1-
ylamino)-5-ethyl-5-
methyl-1,3-thiazol-
4(5H)-one

267.1405

267.1399

5-ethyl-2-
(hexahydrocyclopen
ta{c]pyrrol-2(1H)-
ylamino)-5-methyl-
1,3-thiazol-4(5H)-

one

269.1562

269.157

2-(azepan-1-
ylamino)-5,5-
diethyl-1,3-thiazol-
4(5H)-one

249



di az[ 4. 5] dec-
Cal e Exp nono Nane Met hod of nono nmass Prep.

2-en-4-one

256 WO 2005/ 116002 PCT/ US2005/ 018081 Structure
mass 315.1947 315.1945

8- benzyl -WolbeyrticoodS O butylam no)-1l-oxa- \ t 0 38 H dipgaasporsmigesb] dec-
292. 1399 292.1397 2- SS 0 (cyclooctylam no)- -F 5-nethyl-5- HF

2-en-4-one
(trifluoronethyl)-
O (tricyclo[3.3.1.0-3,7
1, 3-oxazol -4(5H)- one 335. 1634 335.1628 2-anilino-8-benzyl -

SS a

di azai
adanal

raspl r o 1Stdréte 5| dec-
t yl am no) - 8-

[ 2-an- 4

mono

mass

HXE mod.

mass

2134 Nahi8. 214

- 2MEtéod 0PSO
Prep.

e

281.1562

281.1569

5,5-diethyl-2-
(hexahydrocyclopen
ta[cipyrrol-2(1H)-
ylamino)-1,3-
thiazol-4(5H)-one

TT

P

271.1354

271.1344

S-isopropyl-2-
{{2R)-2-
(methoxymethyl)pyr
rolidin-1-yljamino}-
1,3-thiazol-4(5H)-

one

i

271.1354

271.1342

5-isopropyl-2-{[2-
(methoxymethyl)pyr

rolidin-1-ylJamino}- -

1,3-thiazol-4(SH)-

one

(0]

O

H

243.1041

243.1049

5-isopropyl-2-
(morpholin-4-
ylamino)-1,3-
thia;ol-4(5H)—one

269.1562

269.1553

2-[(2,6-
dimethylpiperidin-1-
yl)amino}-5-
isopropyl-1,3-
thiazol-4(5H)-one

253.1249

253.1249

5-ethyl-2-
{hexahydrocyclopen
ta[cjpyrrol-2(1H)-
ylamino)-1,3-
thiazol-4(5H)-one

250

F 1, 3-oxazol -4(5H)- one 302. 1242 302. 1246 5-net hyl -2- SS
f JNF -"]Jnon-3-ylamno)-5 HF (trifluoronethyl)-

0
0

F



(3,3,3 Ftrifluoropropyl)-1- oxa-3,8 diazaspiro[4.5]dec- 2-en-4-one 257 WO
2005/ 116002 PCT/ US2005/018081 The follow ng tables of conmpounds are
enconpassgg 20¢/11&p82 Present invention and may be prepar edThis200301881 t he
above net hodol ogi es. [0874] Conpound [08751 Nane [08771

(S)-2-((1R 2R 4R)-5- NH N ~Zo hydroxybi cycl o[ 2. 2. 1] hept an- 2-yl am no)-5- H

i sopropyl - 5-met hyl t hi azol - 4(5H)-one-ML H H [0876] H [0879]

(S)-2-((1R 2S,4R)-5 NH N hydroxybi cycl o[ 2. 2. 1] hept an- 2-yl am no) 5-

| sopr PPyt 5= TetTykd T azot = 4 SElic ONEEWmods’ b OH NS 781 TH MORa L
(S)- 2} ((1S, 2S, 4R)- 6 Ho NHN|hydr oxypi cycl o[ R. 2. 1] hept an- 2- yI ami no) {5-

i soprppyl - 5- net hyl t hi azol -4(5’91)“°on S HH 5 10880] [08&2;»31 U9--2- (( 1S, 2S, 4R)
41 NHN bi cycl o[ 2 2.1 ] hept m Rasy | glm no)-5-{(R)-1-
Fa | + b + by o Irn

3seRE 5-'(202, e ii—1-8%8

|_\

h

(S)-ZL((ls 2S, 4R)
dimethylpyrrolidin-

4
N/< 1-yl)-5-phenyl-1,3-

oxazol-4(5H)-one

}-gH08851

o"JL'|

222.1368 | 222.1373 | 2- SS
0 | (bicyclof2.2.1}hept-
N/Zj( 2-ylamino)-5,5-
dimethyl-1,3-
oxazo}-4(SH)-one
270.1368 | 270.1356 | 2- SS
@ O (bicyclo[2.2.1}hept-
N/< 2-ylamino)-5-
phenyl-1,3-oxazol-

4(5H)-one
281.1164 | 281.1163 | S-phenyl-2-{(2- SS

N / pyridin-2-
/ ylethyl)amino]-1,3-
H oxazol-4(5H)-one .
284.1525 | 284.1513 | 5-benzyl-2- SS

! i 2 [0}
A (bicyclo[2.2.1]hept-

H 2-ylamino)-1,3-

oxazol-4(5H)-one

300.1838 | 300.1843 | 5-benzyl-2- sS
QV( ° (cyclooctylamino)-
4 1,3-0xazol-4(5H)-

one

251



oa~ H NH N o bicycl o[ 2.2. 1] hept an-2-yl ani no)-5-((S)-1-
H s one-M [0884] Ho- \ 258 WO

hydr oxypr opan- 2-yl ) - 5- net hyl t hi azol -
2005/ 116683 2fitshh1sé92005/ 018081
(S)-2-((1S,2S,4R) NH N o bicycl o[ 2. 2. 1] hept an- 2-yl am no) - 5-
hydr oxypr opan- 2-yl ) - 5- et hyl t hi azol -

(S)-2-((1S,2S,4R NH-N o bicycl o[ 2. 2.

4(5H) -

4(5H)

Hs-"

V4

[0874] Conpound [0875] N@@q

<S\2(§0\5}dlt{09§87]

one- M7 TOH [0886] [08891
1 ] hept an-2-yl am no) - 5- net hyl - 5-

(prop-I-en-2-yl)thiazol - 4(5H) one-MB H s [08881 [0891] (9-2-((1R 2S,4R) -5
NH~N |yurmyu 22 IJIIEE o) =5- hod of
i soprppyl - S cy t hi azol -4(5 one-%?f% “Ho s 901 [()89‘31; N the table
whi ch| foll ows, t he vari abl eL nmeng  def | HE§ as 0-8, the varni abFe® R jand R and
R2 are independently defi né}d aasshydrogen, C -C8 alkyl, C -C8 al koxy,
- NR10O| = - - i ap§f| a ’\P\IP| \1I : whnr R1OQ_i nrlnhendent | y
sel ected from hydrogen, Cl- ‘o ?ﬁskw?ﬂdé%u 3: 08 al kyl , Cl C%S al kcpxy,
-S-(C- ! het ocycliyl and pryl; an d(c&d‘k}bc@lahy]b), al koxy, heterocyclyl
or aryl he{ substijtuted wth one g t L S'F ubstji tuents seel ected
fromih od ¢1-C8 al kyl, unst SPEtRit ed C14{C8 al koxy,
unsubstith i oallkoxy anf unsubst peeald@Haenel (€, - C4) al kyll. 259 WO
2005/ 116002 PCT/ U82005 01803051 Mbl pcule Nafre O NI
2-((S)-1-(2-chl orophenyl) eithyl am up) - 5-
290.1994 | 290.1986 | 2-(1- SS
o adamantylamino)-5-
@\ N/Zj\/l\ isobutyl-1,3-oxazol-
N 4(SH)-one
266,1994 266 2- SS
o (cyclooctylamino)-
N/Zj\/k S-isobutyl-1,3-
b oxazol-4(5H)-one
286.1681 | 286.1672 | 2- SS
o (cyclooctylamino)-
Q u/( 5-phenyl-1,3-
oxazol-4(SH)-one
310.1681 | 310.169 | 2-(1- SS
° adamantylamino)-5-
@\ ”/4 phenyl-1,3-oxazol-
4(5H)-one
324.1838 | 324.1827 | 2-(1- S8
° adamantylamino)-S-
@\ N/w benzyl-1,3-0xazol-
H 4(5H)-one

252



HS CFa net hyl

-5-(trifluoronethvl)thiazol
2-((S)-1-(2-bronmophenyl) et hyl am no)-5- \ HS CF3 net hyl
ouor onet RO 200618063 - 4( 5H) -
no)-5- R S F3 net hyl
2-((S)-1-(5-nethyl -
yl am no) et hyl ) benzonitrile

ne

qQ

-4(5H) -

Br O N 2-((9)-1I
-5-(trifluoronethyl)thiazol
-0, 0.5- CN CF3 (Vifluoronethyl}4,5-dihydrothiazol - 2-
-"'NO F 2-((9)-

one O

-4(5H) -

S5 (trifl
- ( 2- et POBYPMOSYIsPEL hy ami

one O

1- (2. 6-difl uorophenyl)ethyl am no)- \ 5/ CF
5- metthyT - 5- (tSuuétreor onet hyfl) tdalcazq Exflh) [T ON&Nam®® (T 7T ~Method of
I N2- (cycl ooct yl am no) - 5- ﬁmo F3_(Lrifiluorometlryl)ithi ege%! - 4(
0 N{2-((S)-1-(2-tert-butyl phenyl yetl'tvl am no) - 5-
et hylj- 5- (trlfl uor omet hyl ) t |hi an2es -4(5H)- ,+SFa mH \ /] / one t-
2- (5 ST S ) SR EROC YL TE0) ~ o ss
o ) (tricyclo[3.3.1.0~3,7
@\ N/Z;ﬁ\/k ~Jnon-3-ylamino)-
N 1,3-oxazol-4(5H)-
one
252.1838 252.1828 | 2- SS
0 (cycloheptylamino)-
Q\ N/( 5,5-diethyl-1,3-
N oxazol-4(5H)-one
266.1994 | 266.1991 | 2- SS
o (cyclooctylamino)-
O\ N/( 5,5-diethyl-1,3-
R oxazol-4(5H)-one
250.1681 | 250.1677 | 2- SS
0 (bicyclo[2.2.1]hept-
@\ N/( 2-ylamino)-5,5-
0 diethyl-1,3-oxazol-
4(5H)-one
276.1838 | 276.183 | 5,5-diethyl-2- SS
o (tricyclo[3.3.1.0~3,7
E\ iy ~]non-3-ylamino)-
”/k 1,3-oxazol-4(5H)-
one
290.1994 | 290.1987 | 2-(1- SS
o adamantylamino)-
@\ N/( 5,5-diethyl-1,3-

oxazol-4(5H)-one
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B3C NI S CFa nethyl-5-(trifluoronethyl)lhiazol-4(5H one 0 N11

2{5, 5-di fl uorocycl ooctyl am no}5-net hyl - F ~S CFa

5-(trifl l}%?a?f’éfliiﬂ’%t hi azol - 4(5H)-one 260 WO 2005/ 116002CHUS200SRRIBY 018081

((//0 NS 2-(cycl ooetyl am noi sopropyl -5- aN;, nethylthiazol-4(5H)-one O

HO'/ ~' ~~ 2-(5-hydroxy-5- F3 ~./ (trifluoronethyl)cyclooctylamno)-5- NS

| sopropyl - 5-net hyl t hi azol -4(5H)-one e O 2(5, 5-difluorocycl ooctylam no)-5- F

N~"S isopropyl -5-nmetityltlriazol-4(5H) -one O~ N 2-((S)-8-fluoro-1,2,3,4 r

OF t et r afugnesnapht hal en- €aly/| anExoens- el hyNamed 3 Method of
i f1uoronet | hyl)thiazol - 445k} dne n O 17 NI~/ Prep.

)-8-chloro-1,2,3,4 N~8 CF tet|rahydronapht hal en-1 -y} ani no) - 5- et hyl - 3

i f1 uoronet hyl )thiazol {4(®¥-aone O N~
-7-chloro- 2, 3- di hydr ¢-26tidsmdenedlt67N~-S-fsbproplyiaan no) 1 5- megshyT-H H 3

| uoronet hyl )t hi azad - 4{5H)-ond Cl O

-7-fl 2, 3ndinydr -1 H-i nden-1 - r WW%%‘&Oﬁ‘7an no) - 5- net hyl -5
@\ N/( ~]non-3-ylamino)-
H 1,3-oxazol-4(5H)-

one

278.1994 | 278.1984 | 2- S8

O : (cyclooctylamino)-
N/( 1-oxa-3-
H (o]

azaspiro[4.5]dec-2-

T

NN = (N (N

en-4-one
trifluoroacetate
276.1838 276.1839 | 2-(1- SS

0 adamantylamino)-5-
N/( isopropyl-1,3-
N oxazol-4(5H)-one
276.1838 | 276.1832 | 2-(2- SS

o adamantylamino)-5-
N/( isopropy!-1,3-

oxazol-4(5H)-one

292.1787 | 292.1774 | 2[(3-hydroxy-1- SS

o adamantyl)amino]-
' h 5-isopropyl-1,3-
'h_‘r/k oxazol-4(5H)-one
290.1994 | 290.1995 | 2-(2- SS

0 adamantylamino)-
N/( 5,5-diethyl-1,3-

N oxazol-4(5H)-one
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H3 (trilluoronethyl)thiazol-4(5Hone F O "~ N~ 2-((S)-1-(2-fluoro-6 "N
4SCF net hyl phenyl ) et hyl am no) -5-nethyl -5- H 3

(trifl uowanmofiviedazhi azol -4(5Hone F O N 2-((S)- 1- ( 2- artouseods/o1BbsTF

met hyl phenyl ) et hyl ami no)-5-nethyl -5 / H 3 (trifluoromethyl)thiazol-4(5H)-one

C O2-((S)-1-(2-chloropltenyl)ethylam no)-5- H
| sopropyl -5-net hyl t hi azol -4(5H)-one CI 261 WO 20051116002 PCT1US20051018081
CN 2- ((S)-I (2 ethynylphenyl)ethylan1no) S- H

| sopr opyt="5-"Treg; trazot=4( S ome xB Hohes N~

Method of

2-((S)
met hy
2-((S
oxa- |

-1-(2-ethyny

fphenyl)e

-5-(trifluoronethyl)t
-1-(2-chl orophenyl ) et

tF h| a Q__azacrn rnl' 4. 51

t hyl am
hi B2 - -
hy kg n

S
one

\ H
7l X

Prep.

2-((S
oxa- |
2-((S
t hi a- {

o

-1-(2- bngnnphenyl)eth

¥ Taron

on- 2- ene- 4-

yl am no

ne- 4- ong¢

S'é dlefﬁlyl -2- [(3-
Bydroxy-1-
§damanty])amjno]-
1,3-oxazol-4(5H)-

one

SS

302.1994

302.1994

2-(2-
adamantylamino)-1-
oxa-3- '
azaspiro[4.5]dec-2-

en-4-one

SS

288.1838

288.1833

2-(2-
adamantylamino)-1-
oxa-3-
azaspiro[4.4]non-2-

en-4-one

S8

341.2103

341.2113

8-benzyl-2-
(cyclohexylamino)-
1-oxa-3,8-
diazaspiro{4.5]dec-

2-en-4-one

SS

248.1525

248.1519

2-

(bicyclof2.2.1]hept-
2-ylamino)-1-ox%a-3-
azaspiro[4.4non-2-

en-4-one

S

264.1838

264.1826

2-
(cyclooctylamino)-
1-oxa-3-
azaspirof4.4]non-2-

en-4-one

SS
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o 1( |

rClr

2-((S)-1-(2-chl orophenyl )eOtylam no))-1- H S
t hi a- 3-azaspi r o[ 4. 4] non- 2- ene- 4- one

Cl

di f | uor oAYQ@JWSA1603 . 0] hexan- 3-yl am no)-5 O PCT/US2005/018081
i sopropyl -5-nethyhliiazol-4(5H)-one NH 2-((15,SR)-6,6- F ~eN
di fl uorobi cycl o[ 3. 1. 0] hexan-3-ylam no)-5 S O
met hyl -5-(trifluoronethyl)thiazol-4(5H - CF3 one F -NH F N
2-(6,6-difluorobicyclo[3.1.0]hexnn-3- ¢
yl aniino) - 1-t t$iraet8e azaspi r q[ 4 Caknon-E2pen® O 4- oeme 262 WO ¥&8&Y01 16002
ESI'{\I-J_SZ{)(%S{:Q;LB\??% |_|H_ T~N O Eof HIHm6E3 |HO TN H N i \Prep.F FH H O
mass
274.1681 | 274.1679 | 2- SS
0 (tricyclo[3.3.1.0~3,7
E\ N/Zj@ ~]non-3-ylamino)-1-
H oxa-3-
azaspiro[4.4]non-2-
en-4-one
288.1838 | 288.1825 | 2-(1- SS
0 adamantylamino)-1-
@\ N/( oxa-3-
N A azaspiro[4.4]non-2-
en-4-one
304.1787 | 304.1778 | 2-[(3-hydroxy-1- SS
H o adamantyl)amino}-
N/&*ﬁg 1-o0xa-3-
N azaspirof4.4]non-2-
en-4-one
o 393.2416 | 393.2406 | 2-(2- SS
MN_@ adamantylamino)-8-
NH benzyl-1-oxa-3,8-
g diazaspiro[4.5]dec-
2-en-4-one
316.1399 316.139 | 2-(2- SS
0 adamantylamino)-5-
i ; j\ NANKF methyl-5-
H A F (trifluoromethyl)-
1,3-oxazol-4(5H)-
one
327.1947 | 327.1941 | 8-benzyl-2- SS
i (cyclopentylamino)-
A\/‘S<_-:\/ 1-oxa-3,8-
Q\Q)\ ° M@ diazaspiro[4.5]dec-
2-en-4-one
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FrH, H ~[rl IHHNO FF HH HNV1NOFHO H HWOHOHSZ HHH NN
HHS S ! H HNNCO O SJv ,-1A.HH 5 -' rin ON O S
263 \/\023’(5@?%6@8‘? PCT/ US2005/ 018081 H ~i F HS—-/~'~P_&/U§%OE§1M(B§I FHHN O
FFH 4HYH H H N~ N O

Structure

Calc
mono

mass

Exp mono Name

mass

Method of
Prep.

315.1947

315.1945 | 8-benzyl-2-(tert-
butylamino)-1-oxa-
3,8-
diazaspiro[4.5]dec-

2-en-4-one

SS

292.1399

292.1397 | 2-
(cyclooctylamino)-
S-methyl-5-
(trifluoromethyl)-
1,3-oxazol-4(5H)-

one

SS

302.1242

302.1246 | S5-methyl-2-
(tricyclo[3.3.1.0~3,7
~]non-3-ylamino)-5-
(trifluoromethyl)-
1,3-oxazol-4(5H)-

one

SS

335.1634

335.1628 | 2-anilino-8-benzyl-
1-oxa-3,8-
diazaspiro[4.5]dec-

2-en-4-one

SS

399.2134

399.2144 | 2-(2-
adamantylamino)-8-
(3,3,3-
trifluoropropyl)-1-
oxa-3,8-
diazaspiro[4.5]dec-

2-en-4-one

SS
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FFHSH FIIl ~~_ O H--fj~"/ FHNcr F6'XH O HHN, ,_ NO F($
..H HHNN FS FHO HHNVO FFHsF Pl HFHSO F F 264 WO
2005/ 116Q0200lk4d32005/ 018081 4H HH N N O H F H3C L@CTHISH0@/01881H S F

The following tables of compounds are encompassed by the present invention and may be

prepared by one of the above methodologies.

[0874] Compound [0875] Name
[0877] (S)-2-((1R,2R,4R)-5-
© | hydroxybicyclo[2.2.1]heptan-2-ylamino)-5-
/ isopropyl-5-methylthiazol-4(5H)-one-M1
& H
[0876] N\
W [0879] (S)-2-((1R,2S,4R)-5-
NH N hydroxybicyclo[2.2.1]heptan-2-ylamino)-5-
. o p y
H \(‘Z isopropyl-5-methylthiazol-4(5H)-one-M2
H §——t
OH H
[0878] N\ |
W [0881] (S)-2-((1S,2S,4R)-6-
HO NH /N o hydroxybicyclo[2.2.1}heptan-2-ylamino)-5-
‘ \(I | isopropyl-5-methylthiazol-4(5SH)-one-M3
. B H- §—f
[0880] N\
W [0883] (S)-2-((1S,2S,4R)- .
\\\\
' NH g 5 bicyclo[2.2.1]heptan-2-ylamino)-5-((R)-1-
\\( ' hydroxypropan-2-yl)-5-methylthiazol-4(5H)-
H §— one-M4
[0882] OH
WH [0885] (S)-2-((1S,2S,4R)-
\\\\
' NH N o bicyclo[2.2.1Theptan-2-ylamino)-5-((S)-1-
\\( hydroxypropan-2-yl)-5-methylthiazol-4(5H)-
H s— one-M6
[0884] -~ wo— N\
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H3CF NO1~ O HHN HHSNIFHBOHFF HiwO HH3CF FFF FI
\' SHSNO FBH FFF FH \ SO HN FSFFF HFHOS F3CO™MH FFF
265 WO 2005085166602 PCT/ US2005/ 018081 H \ PCT/US2005/018081

[0874] Compound [0875] Name
[0887] (S)-2-((1S,25,4R)-
bicyclo[2.2.1]heptan-2-ylamino)-5-(2-

‘\\\\\\H

hydroxypropan-2-yl)-5-methylthiazol-4(5H)-

one-M7
[0886]
[0889] (S)-2-((1S,2S,4R)-
bicyclo[2.2.1]heptan-2-ylamino)-5-methyl-5-
(prop-1-en-2-yl)thiazol-4(5H)-one-M8
[0888]

WH [0891] (S)-2-((1R,2S,4R)-5-
NH, /N ° hydroxybicyclo[2.2.1]heptan-2-ylamino)-5-
- A \{‘Z isopropyl-5-methylthiazol-4(5H)-one-M10
[0890] AN

[0892] In the table which follows, the variable n is defined as 0-8, the variables R
and R, and R; are independently defined as hydrogen, C;-Cs alkyl, C;-Cg alkoxy, -NR'’R'°, -
S-(C;-Cg)alkyl, aryl and heterocyclyl; where R' independently selected from hydrogen, C;-

e

Cs alkyl, aryl-C,-Cg alkyl, C;-Cs alkoxy, -S-(C,-Cs)alkyl, heterocyclyl and aryl; and any alkyl,
alkoxy, heterocyclyl or aryl moiety may be substituted with one to three substituents selected
from -halo, unsubstituted C;-Cg alkyl, unsubstituted C,;-Cs alkoxy, unsubstituted C,-Csg
thioalkoxy and unsubstituted aryl(C,-Cs)alkyl.
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FHSNO FBCFFF NH3 F3 CON HNNS F F3C\
HS O HF3CI
N -</S_ WO205118002 F3C ~ NH5 266

H3C N O 1\

p

r~

WO 2005/ 116002 PCT/REGZ0LPE9 N8 1

Molecule

Name

2-((S)-1-(2-chlorophenyl)ethylamino)-5-

;N . methyl-5-(trifluoromethyl)thiazol-4(5H)-
sanks -
Cl
O
3 r\}/g( 2-((S)-1-(2-bromophenyl)ethylamino)-5-
- N8 R methyl-5-(trifluoromethy!)thiazol-4(5H)-
cor -
Br
O
H /N&JS( 2+((S)-1-(2-methoxyphenyl)ethylamino)-5-
N8 ¢, methyl-5-(triflnoromethyl)thiazol-4(5H)-
5 H one
|
O
/N& 2-((S)-1-(5-methyl-4-0x0-5-
s’ CF, (triflucromethyl)-4, S-dihydrothiazol-2-
H ylamino)ethyl)benzonitrile
Cs,
N
(0]
Fos I\;JS( 2-((8)-1-(2,6-difluorophenyl)ethylamino)-
: N/Ls oF S-methyl-S-(trifluoromethyl)thiazol-4(5H)-
N : one
F
O
N 2-(cyclooctylamino)-5-methyl-5-
N )‘\S CF (trifluoromethyl)thiazol-4(5H)-one
H
(¢}

2-((S)-1-(2-tert-butylphenyl)ethylamino)-5-
methyl-5-(trifluoromethylthiazol-4(5H)-
one

2-(5-hydroxy-5-
(trifluoromethyl)cyclooctylamino)-5-
methyl-5-(trifluoromethyl)thiazol-4(5H)-
one

2-(5,5-difluorocyclooctylamino)-S-methyl-
5-(trifluoromethyl)thiazol-4(5H)-one
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HN1OF-~v S1199 H Ni N</

HNF3COF N NH{ F3C

S OHN
NNH2 HHOcnme SN2 O~HO M F NH2 267 W 2005/116002

PCT/ US200%) 99808902 N 0 M F O Ph NHZ ON S CF

F ~ BCT/US2005/018081

O

2-(cyclooctylamino)-5-isopropyl-5-
methylthiazol-4(5H)-one

o]
HO
FiC )
3 N)\S
H

2-(5-hydroxy-5-
(trifluoromethyl)cyclooctylamino)-5-
isopropyl-5-methylthiazol-4(5H)-one

O
R N
O
O

2-(5,5-difluorocyclooctylamino)-5-
isopropyl-S-methylthiazol-4(5H)-one

2-((S)-8-fluoro-1,2,3,4~
tetrahydronaphthalen- 1-ylamino)-5-methyl-
5-(trifluoromethyi)thiazol-4(5H)-one

2-((S)-8-chloro-1,2,3,4-
tetrahydronaphthalen-1-ylamino)-5-methyl-
S-(trifluoromethyl)thiazol-4(SH)-one

2-((S)-7-chloro-2,3-dihydro-1H-inden-1-
ylamino)-5-methyl- 5-
(trifluoromethyi)thiazol-4(5H)-one

2-((8)-7-fluoro-2,3-dihydro-1H-inden-1-
ylamino)-5-methy}-5-
(trifluoromethyl)thiazol-4(5H)-one

2-((S)-1-(2-fluoro-6-
methylphenyl)ethylamino)-5-methyl-5-
(trifluoromethyl thiazol-4(5H)-one

2-((S)-1-(2-chloro-6-
methylphenyl)ethylamino)-5-methyl-5-
(trifluoromethyl)thiazol-4(5H)-one

2-((S)-1-(2-chlorophenyl)ethylamino)-5-
isopropyl-5-methylthiazol-4(5H)-one
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O N/I | SFs M0 O Nfr /N-, | HSCFs OO NNI1SCFs O ('-CONH2 O
N/r H!ISCFs O N--~~H-SCFs NM O N\-k NN NNEHI ~-N O N | 8
H-S\ ' NW8&BsvfsR@05/ 116002 PCT/ US2005/ 018081 O PCT/US2005/018081

2-((S)-1-(2-ethynylphenyl)ethylamino)-5-
isopropyl-5-methylthiazol-4(5H)-one

2-((S)-1+(2-ethynylphenyl)ethylamino)-5-
methyl-5-(trifluoromethyl)thiazol-4(5H)-
one

2-((S)-1-(2-chlorophenyl)ethylamino))-8-
oxa-1-thia-3-azaspiro[4.5]non-2-ene-4-one

2-((S)-1-(2-bromophenyl)ethylamino))-8-
oxa-1-thia-3-azaspiro[4.5]non-2-ene-4-one

2-((S)-1-(2-bromophenyl)ethylamino))- I-
thia-3-azaspiro[4.4]non-2-ene-4-one

2-((S)-1-(2-chlorophenyl)ethylamino))-1-
thia-3-azaspiro[4.4]non-2-enc-4-one

2-((18,5R)-6,6-
difluorobicyclo[3.1.0]hexan-3-ylamino)-5-
isopropyl-5-methylthiazol-4(5H)-one

2-((18,5R)-6,6-
difluorobicyclo[3.1.0]hexan-3-ylamino)-5-
methyl-5-(trifluoromethyl)thiazol-4(5H)-
one

2-(6,6-difluorobicyclo[3.1.0]hexan-3-
ylamino)-1-thia-3-azaspiro[4.4]non-2-~ene-
4-one

262



N I~Ht\ RR-N~./~ N HS FFIAN CF3 FF/-N CF3 N~ SHS--N NN1
H\ N2 FFN CF3N\ S\ NRR2Z FHO NNRRX ON H F S®NH2 ON
770l yhwe 200sSR3ME 269 WO 2005/ 116002 PCT/ US2005/ 01808pct/dsMos/018081
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H'S F3 WP2003116002
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PCT/US2005/018081
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ONH2 270 WO 2005/116002 PCT/ U52005/018081 Nrl'" \ H O FNH N~ F H5 O
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WD 2005/ 116002 PCT/ US2005/ 018081 C
FTHOH OHOH 281 W 2005/116002 PCT/ US2005/ 018081 PREPARATI ON OF

N S.:

OCH ad ON &3 NO H-</S"*"~N JO O

A PHARMASBUDDIZAIG0@2OVPOSI TI ON EXAMPLE 177: Preparati on afcresdoed/esésigr edi ent s

ny/ t abl et

1. Active conmpound of f

ormula (1) 10.0 2. Cellul ose,

m crocrystalline 57.0 3. Cal cium hydrogen phosphate 15.0 4. Sodi um starch

gl ycol ate

5.0 5. Silicon dioxide,

0.75 [0893] The active ingredient

f or about
resul t ant
formwth
limted i
illustrat

n scope

SE Ut ES.  The magnest
tuge s m xed for abdg
! u i 1§ coating.

enplifie
ons of sin aspects of

0]

]

modi fi cat
becone ap

t he scope

D
and acconpanyj

f the 1nvention In
nt Jt skill ed

nodi fi cations are intended to fal

colloidal 0.25 6. Magnesium stearate

| is mxed with ingredients 2, 3, 4 and 5
um stearate is then added, and the
ut 5 mnutes and conpressed into tabl et

[ 0894] The present invention is not to be
d aspects which are intended as

the invention. Indeed, various
addition to those described herein wll
inthe art fromthe foregoing description
within
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[0895] Al references cited herein are hereby incorporated by reference in
their entirety. 282 Cains 1. A conpound of the general formula (I1I1l1): O
RB N RIWOS00§6M3 wherein: R5 is optionally substi t utP&g/US2005/018081

phenyl - (CR OBR o0a) 1-3-; and wherein Floe is independently selected fromH,
methyl, fluoro or Rl10e and R108 nmay conbi ne togetherto forma
C3-C6-cycloalkyl ring; R6 is selected fromCr7-B al kyl, C7-8-al koxy, C3-10
cycl oal kyl, heterocyclyl, C3-10 cycloal kyl-Cl1 5-al kyl, CN-Cl-e al kyl, aryl,

aryl-C -84& , het- erocyclyl-C}eal kyl and hal oal kyl; R7 is selected from
-NRS8R9, hal 1- - ,_-(CRBR9){, ORB, -S-Cl-Ce al kyl, C3-10-cycl oal kyl,
het erocycliyl , - 19Q-,cygioal kyl - CL 8-al kyl, cyano-Cl-8 al kyl, aryl,

aryl -Cr7-efal kyl, heter 'yI-CI-8-aIkyI, het erocyclyl-C (O-Cl-e al kyl,
het er ocyclhy—Sg2 c7—8-faldat—C7—B-hal oal kyl, R8BRON- C7- 8-al kyl, HO C7-e
al kyl, -Cf 3Clg cy- cloal kyl, |-C(O) -C1l-C5-hal oal kyl

-(CRR9) n- Y- z ocyclyl dnd -(CRBR9), Y-(CRBR9),-C(O-RB (wherein
nis 0-5, |Y i 8§ NR$O, \oVN S); wheriein any aryl, alkyl, heterocyclyl or

cycl oal kyl] residue Fs optionally substituted by one or nore of -Cl-CB
alkyl, -halo, -OH o _-0Cslo Cl-C3-lal kyl-S®2_, -S® aryl, -C(O -(CR8R9),

carbamate,| - O)B}%%Balkyl, _C(0)-CL-CB al kyl, -C(O)-(CR8RI),
C(O - NR8 )@g\@)’% , NRB-C(Q)-Cl-C3-al kyl -C(O - (CR8RY) n- NR8R,
-C(O-C3 ¢ clFoal kyl \=N

F .

H
@(N /N Q =
% ) N

T
7
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-(Q-aryl,
-C(O -hal 0-Cl1-Ce al kyl
cycl oal kWO,2005/116¢k2er ocyct yl
nore Cl1_8 al kyl
, HO- C1- CB- al kyl ,

by one or
hal oal kyl
(C3-Clo)-c

- O (CR8R9),

ycl oal kyl

or

-C(O - (CRBRI) n- heterocycl yl,

-0 - (

,aryl

or 01-08-al kyl

C (O - NRSRO,

- Y- (CR8R9),

-C1- C8 al kyl
-aryl,

-OR,

CRBR9) wherein any aryl, alkyl,

residue i s optionally indeRIRiEs05/018e8st i t ut ed
, hal ogen, - NR1OR10, C1- CB
RBRION- C1- C8- al kyl

, C1-Ce al kyl - OR10, -OR10,
-sul fonyl, -0 (CR8R9)n-heterocyclyl,
NR8-C (O - Cl-Cs-al kyl,

- Y- (CR8RIJ,
RB and R9
al koxy, -
al koxy, he
substitue

p*s

-het erocy

ar 4 eac

ocycly

Iy,

[ aependently

Nt s selected fr ol

wt QA 1

)

O ( CRSH

(N

- (Cl1- C8) ¢

Qr may be
X@halo

Coa

RI), - NRBR9, or Cl1-Ce al kyl- SO2; wherein
gel ected from hydrogen, Cl1-C8 al kyl, Cl-CB
|l kyl , aryl and heterocyclyl; any al kyl,

» substituted with one to three
unsubstituted C1-C8 al kyl, unsubstituted

Cl-C8 al ke
aryl (Cl1- G
Cl- Ceal kyl,
and aryl;

three sub

a

13t

any

unauuatl‘[vt W U \ T = NAAL

,HWQFreln R10 is i

¢
'?Eeienécyclyl

5t tuents selggctel, from 4

kyﬁ

|, Cl1-(

unsubstit
aryl (Clt
thereto, a
or a satuf
wherein t
one or nof
C3- C10- cy¢
-C(O RS,

- NRSO02NR8R9
-S(O Re,

accept ab
optical i
Re=R7=net

H

- G3 al koxy,
al Kyln._qy Re and R7 f

rae

atedﬁ pa t'a

%;

, -NR8

Gl- Ce al kyl ,

unsubs

tially un
unsat ur a

aryl,

—0 =NR8,

. - 000
ar NHC( NHZ

$02R9, -CN and - NOZ;

t hi oal koxy and unsubstituted
ndependent |y sel ected from hydrogen,
8 al koxy, -S-(Ct-C8) alkyl, heterocyclyl
or aryl may be substituted with one to
hal o, un- substituted C1-C8 al kyl,
tituted Cl1-C8 thioal koxy and unsubstituted
orm together with the carbon atom bonded
saturated or unsaturated C3-10-cycl oal kyl
it ed or unsaturated Ca Cl4 heterocyclyl;
ocyclyl may be optionally substituted by
Cl- CB hal oal kyl , aryl -C7-C8-al kyl,
=N-OR8, -NR8R9, -SR -halo, -OC (O RS,
NR8R9, -NRIC(O) R8, -NRBC(O) NRSR9,
) =NH, -NRBC(NH2)=NH, - NHC(NH2) =NRS,
and pharmaceutically
geonetrical isoners, tautoners,
with the proviso that: when
Re=R7=phenyl, then R5

es,
eof,
| or 4-iodophenyl,

is not ph
not n-but
claim1,

yl,
enyl ,

Sk

bstitutetFhhe-

a

i ¢

benzyl f
|onally
nyl) -

ilne to forma cycl opropyl

ring, then R5 is
henyl or naphthyl. 2. The conpound of
substituted phenyl)-(C(CH3)2) -

(optional

Cotrg

(CHCH3) -, or benzyl.

Q;”*m

H

H

A

\(/ O =
% N
FF o~
N F
F o
s |\ ~
=N
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3. A compound of the general fornmula (I11): OR8 NR S HNR5 (n)
wherein: R5 is selected fromCl-C8 al kyl, C3-10cycl oal kyl, C3_10
cycl oal kwio-200s/Bi60M2kyl , aryl, aryl-Cl-8 al kyl, heterocycrgu/ys20esiesosdl oal kyl ;
wherein any aryl, cycloal kyl, or heterocyclyl residue is optionally
i ndependently substituted by one or nore Cl1_8-alkyl, aryl, hal ogen,
hal o- C1- C8- al kyl, HO C1-C8-al kyl, ReRON-Cl-C8-al kyl, Cl1-C8-al kyl -OR10 - OR10,
(C3 C10)-cycl oal kyl or Cl-Ceal kyl -sulfonyl; Re is selected from Cl-C8 al kyl,
C3 C10 cy¢loal kyl, saturated or pgrtially unsaturated heterocyclyl,
het er oary ) g,’}i ¥'R7 is selectled from-NR8R9, halo, Cl.8 -al kyl,
- (CRBR9) , - 7 NS Ryl , C3-j1Q cycl oal kyl, heterocyclyl,
CalO-cycl ¢ vt HC7- 8- a\kyl , cyano-|C7-B-al kyl, aryl, aryl-Cl-8-alkyl,
het er ocycly -6 al kyl, heterocydlyl-C (0)-Cl-e alkyl,
het er ocycl yl g %I kyl, ReRON-Cl1_8-al kyl, HO C1.8-al kyl, -C(O-C3-Clo
cycl oal kyl, { 0\)( hal oal ky{l , - ( CRR9) ~- Y- (CR8R9) n- het er ocycl yI
and- (CR8R§)n Y- ( CR8 O -Re (Wherein nis 0-5, Y is NRIO, O or S); 284
wher ei n any ar\d __al kA" héFerocydl yl or cycloal kyl residue Is optionally
substi tute@;@ne or nore of -CJ-C8-aI kyl, -halo, -OH -ORlo

C(O

Cl- C8-al k Z ryl, - P (CRBR9), carbamate, -C(O-0O Cl-Ce

al kyl, -G alKylN, -C(O -{(CRR9)n C(O) - NReR9,

-C(O)-(CR&BRQ)n Nm%p CB al ky -C(O-(CR3R9), NReR9, -C (0)-C3-C 10
@”*m

cycl o al
\©>/N / o)
‘-,H § =N

Pr NH,
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-(Q-aryl,

-C(O) - hal o- C1- C9- al kyl
cycl oal K¥D,208¥11662er ocycl yl

-C(O-(CRBR9), heteroc
or -C(O-(
resi du

yclyl, -Cl-C8 al kyl -OR,
CROR9), aryl, wherein any aryl, alkyl,
e is optionally inde®Tdey005/018e8dst i t ut ed

by one or nore Cl-s alkyl, aryl, hal ogen, -NRLOR1O, Ci-CB hal oal kyl,

HO Cl - CB al kyl, RRON-C1-CB al kyl, Cl1-C8-al kyl -0R10, -CR10,

(C3-C10) -cycl oal kyl or C1-Ce al kyl -sul fonyl, -0-(CRBR9), -heterocyclyl,
-0-(CRRI)ri C(O)-NReR9, -Y-(CRRI9)n- NR8-C(O) -Cl-Ce al kyl, Y-(CR8R9),

het er ocycl (CR8R9)n NReR9, of Cl-Ce al kyl-SO2; wherein Re and R9 are
each i ndepen ted from hydrogen, Cl1-C8 al kyl, Ci1-C8 al koxy,

- NR1oR10 -S— ryI and heterocyclyl; any al kyl, al koxy,

het er ocyclly \ e substl futed with one to three substituents

sel ected from haI o bstituted C1-C8 al kyl, unsubstituted Cl1-C8 al koxy,
unsubsti t y - C8 t hi oal koxy and| unsubstituted aryl (Cl-C4)alkyl; wherein
R10 is | ngey hydr ogen, C1-C8 al kyl, aryl-Cl-C3 al kyl,
Cl- C8 al kd eterocyclyl and aryl; any al kyl,

het er ocycl

uted with one to three substituents

selected f Cl1-C8 al kyl, unsubstituted Cl-C9 al koxy,
unsubst i tut €1, C8 t hi oal koxy and| unsubstituted aryl (Cl-C4)al kyl; or R6
and R7 form Vi) owith the carbon atom bonded thereto, a saturated,
partially [unsdt] rcensat u- rpted C3-10-cycl oal kyl or a saturated,
partial | y lunsat ur at’ed of unsaturatpd C4-Cl4 heterocyclyl; wherein the

cycl oal kyl—or—the—tetserocyctyt—ray| be optionally substituted by one or nore
of C1-C8-gl kyl, Har} Cl- CB hal oa) kyl, aryl-Cl1-CB al kyl, C3-C1D cycl oal kyl,
-OR6, =0, %@/: B, -NReR9, -SR8, -halo, -OC(O R8, -C(ORS8, -CO2R8,

- CONRBR9, |- 0C(ON -NROC(O) R8) - NR8C(O) NR8R9, -NRB8SO2NR8R9, -N RCOZ2R9,
- NHC( NH2){=NH, - N ) =NH, - NHC(NH2) =NR8, -S(O R8, -5(2 R8, -SO2NR8

R9, - N RBSOPRY,  -CNand -NOZ7 and—phar maceuti cal ly acceptabl e salts,

sol vat es, 1ydr ates, geonetrical isongrs, tautoners, optical isoners and N
oxi des thefle provi so~{ Hat{: when R6=R7=nethyl, then R5 is not
phenyl or #N = 'H'%Jyl dRB=R7= Eg;j:yl, then R5 is not phenyl, and RB and R7
phenyl or ¢lo opyl ring, then R5 is not n-butyl,

cycl ohexyl nz naphghlyl . 4. Theg conpound of claim3, wherein RBis

Cl- Ce al ky Thn rnrmmmd of claim4, wherein R5 is selected from nethyl,
ethyl, n-p conpound sel ected from 2-(bicycl
x[2.2.1 ]h 1, 3-t hi azol - 4(5H) - one;

2-(bicyclo t hyl -1, 3-t hi azol - 4(5H) - one;
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285 2-(b icyclo[2.2.1 ] hept-2-ylam no)-5-phenyl-1,3-thi azol -4(5H)-one;
2-(cycl ohexylamino) -5- ethyl- 1,3-thiaz ol-4(5 H-one; 2-(bicyclo(2.2.1
] hept - 2-WYP28954d%002 | 5- di et hyl - 1, 3-t hi azol - 4(5H) - one;  PCT/US2005/018081
5-1sopropyl -2-(tricyclo[3.3.1.0-3,7-]non-3-ylam no)-1, 3-thi azol-4(5b -one;
6-(tr icyc | 0[3.3.1.0-3, 7-]non-3-ylamno) -5 -t his-7-az asp i ro [3.4]
oct-6-e n-8-one,
2-(Tricyclo[3.3.1.0-3,7-]non-3-ylam no) -1, 3-thiazol -4(5ti 1-one; 6-(Cycl o
octyl amnl 0)-5 -thia-7-az _aspl ro[ 3. 4] oct - 6- en- 8- one;

6- (Cycl oheptylyam o)/ a- z aspg i ro[3.4]oct-6-en-8-one;
6-(Bicyc|o[2ﬁ§.%é'ﬁégt 2- ka 'n -5-tlhl a- 7- azaspi r o[ 3. 4] oct - 6- en- 8- one;
t
t

g

6-[(2,2,3,B-[T
ropyl ) am njo] |- hi a- 7- Za&ﬂer[B 4] ogt - 6- en-8-one;  6-[ (2- Met hyl phe

nyl)am no]t 5 B a7 azaspt—Fof3. 4] gct - 6- en- 8-one; 2-[(cycl o hexyl m et hyl)
amin o]-5r5—d—#—n+e%hy#——473—%h—+az%I-4(5FD - one;

2-[(2-fl uorophenyl)am no] -5-isopropyl{-1, 3-thiazol -4(5H)-one; 2-[(cyclo
hexyl net hyl roxyphe nyl)-1,3-th iazo 1-4(5H)-one;
(5S)-2-(cykl yl -1,3-thi azol -4(5H)-one; (5R) -2-

(cycl oheptly | ,34th iazo I-4(5 H) -one;

2-(cyc|ohept& -t hi-azol - 4(5H) - one;

2- (cycl ohept yl @im no) - 5-1 sopropyll- 1, 34t hi azol - 4(5H) - one;
S-tert-butlyl-2-(cycloheptyl'am no) -1, 3-thi azol - 4(51-0-one;

2- (cycl oocft yl 1t hi agol -4(5M one; 5-isopropyl-2-[(2-isop
ropyl phenyl ) a3 1( 5H) {one;

5-et hyl - 2-[ (2¢ m no] {1, 3-t hi azol - 4(5H) - one;

2-[(2-chlorop I-l,ﬂ- hi azol - 4(5H) - one;

5-ethyl -2-] (2t )] 1, 3-thiazol -4(5H)-one; 5-isopropyl-2-[(2,
2, 3, 3-t et r prrethy-eyetopropyramael—1, 3-t hi azol -4(5H)-one; 2-(bicyclo[2.2.1
] hept - 2-yl jam i .nzyl)-1,3-thiazol-4(5FD-one; 5-[(cyclo
hexyl m et hyl mzaspifr o[ 2. 4] hept - 5- en- 7- one;

2- (cycl ghept dr oxybenzyl)-1, 3-thiazo |-4(5H)-one;

2- (cycl ohept] i dazol -{4-yl met hyl )-1, 3-t hi azol - 4(5H) - one;
2- (cycl ohepty , 3-tthi azol - 4(5H) - one;
2-(cyc|ohepty|an1no) 5 (T W r1ndol -3-yl methyl)-1, 3-thi azol - 4(5H) - one;

2- (cycl oheptylam noj - 5- (4 n droxyben2y|)-1,3-thiazol-4(51-/)-one;

(5R) - 2-(cyE oheptyla -{cycl ohe)xyl net hyl )-1, 3-t hi azol - 4(5b -one;
2-(cyc|oocty|a oxybenzyl ) -1, 3-thi azol - 4(5b -one;
HOII:

F@ SI(
H
N~TJV 0
oa
OH
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(5S)-2-(cycl oheptyl am no) - 5- (cycl ohexyl net hyl ) -1, 3-t hi azol - 4( 5H) - one;
t hi

[ 2- (cycl ohept yl am no) - 4- oxo- 4, 5-di hydro-1, 3-thi azol -5-yl]acetonitrile;

2- (cycl oW@pl"?g/HﬁP%o) -5-(pyridin-3-yl net hyl ) -1, 3-t hi azol PU/B$N055618081
5-1sopropyl - 2-[ (2- met hyl phenyl ) am no] - 1, 3-t hi azol - 4(5M one;

2- (Cycl ooctyl am no) -5, 5-di met hyl - 1, 3-t hi azol - 4(5H) - one;

2- (Cycl ooctyl am no) - 5-i sopropyl -1, 3-thi azol -4(5H)-one; 2-(Bicyclo[2.2.1
] hept - 2-yl am no) - 1-t hi a- 3- azaspi ro[ 4. 5] dec- 2- en- 4- one;

2-(Tricyclio[ 3.3.1.0-3, 7-] non-3-yl am no) - 1- t hi a- 3- azaspi r o[ 4. 5] dec- 2- en- 4- one
;. 2-(Cycl | =f=t hi s- 3-azaspi ro[ 4. 5] dec- 2- en- 4- one;

2- (Cycl oog@ no); 1-Pohi a43-azaspi r [ 4. 5] dec- 2- en- 4-one; 2-

{[1-(4-Chl ;30 cl obytyl ] am noj- 5-i sopropyl -1, 3-thi azol - 4(5br) - one;
6-{[ 1- (4- Chl or ophe | gbut yl ] am

no) - 5-t hi g 7-azaspiro[ é&pct 6- en- 8 one;

2- (cycl ohapt=r ethyl - 1 ? t hi azol - 4(5H) - one;

(5S)-5-isd 2- {[( S) 2- phenylprOpyI]anino)-1,3-thiazoI-4(5FD-one;
(5R) -5-ethyl - b {] pheny ropyl]am no}-1, 3-thiazol -4(5H) - one;
(5S)-5-eth - S) -phenyl | Jam no) - 1, 3-t hi azol - 4( 5H) - one;
(5R) - 5-i sdpropylH 2-S L\%/ Ip opyl ] am no}- 1, 3-t hi azol - 4(5H) - one;
(5S)-5-isapropyl - 2- hényll pf opyl ] am no) - 1, 3-t hi azol - 4(5H) - one;
(5R) - 5-etH AN opy ]ani no) -1, 3-thi azol -4(5 H)-one;
(5S)-5-ethyl 42- ¢ A ] ani no) - 1, 3-t hi azol - 4(5H) - one;

2- Ani | i no-|§ bM one;

5-1sopropy l)am no] -1, 3-thiazol -4(5!1 -one;

2- (Bicycl g hi a- 3-azaspi ro[ 4. 4] non- 2- en- 4- one;

2- (Cycl ohsg o[ 4. 4] non- 2- en- 4-one; 286

2- (Cycl ooc b[ 4. 4] non- 2- en- 4- one;

2-[(2, 2, 3, M noj] - 1-t hi a- 3-azaspiro[ 4. 4] non- 2-en-4-0
ne; 2-[ ( mi n o]-5 -iso propyl-1,3-0 x az o 14
(5 H)-one; -5-1sopropyl -1, 3- oxazol - 4(5H) - one;

5-1 sopropy pt pehdi n- 4-yl )am no] - 1, 3- oxazol - 4(5H) - one
; b-isopr ¢t hyl ) am no] - 1, 3- oxazol - 4(5H) - one; 5-be
nzyl -2-[ (g {1oxazol - 4( 5H) - one;

2- (cycl ohe i1oxazol - 4(5H) -one; 2-(bicyclo[2.2.1

] hept - 2-yl
] hept - 2-yl

zol -4(5H)-one; 2-(bicyclo[2.2.1
-4(5H) - one;
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2- (cycl oheptyl am no) - 5-i sob utyl -1, 3-oxazol - 4( 5H) - one;

5i sobut yl - 2- §2- nmet hyl phenyl ) am no] - 1, 3- oxazol - 4(5H) - one, and

phar maceMQ W8¥14$0Qccept abl e salts, sol vates, hydrates, REHHS2005/618081i somer s,
tautonmers, optical isoners and N-oxides thereof. 7. A pharnaceuti cal
formul ati on conprising a conmpound according to any one of clains 1-6 as
active ingredient, in conbination with a pharnaceutically acceptable
diluent or carrier. 8. The pharmaceutical fornulation of claim?7, wherein

the f i } r %ﬁtﬁgﬂf I I The pharnaceuti cal

for nul()%@g% 0 %q)lglénﬁé{w erei r@ﬂgigﬁéd@gé‘?‘f@gﬁ“?@ in the formof a
tablet. 10. A conpound as clainmed in any one of clains 1 to 6 for use in the
pr ophyEXAMPLE 177eBreparation ofitablets- hydr oxysteroi d dehydrogenase type 1
enzyme- medi at ed di sorder or for achieving i nmuno-nodul ation. 11. The

conpound ack@fediamy 0 cl ai m 10, wher ejqg/thblet di sorder isselected from

di abetes, syndrome X, obesity, 8| aucons, yperlip[dem a, hyperglycem a,
hyper i hsul i Aeivecomppyad o&fyma (Ibst edBBr osi s, denentia, depression, virus

di seas; es, j_.nfl. y di sease 12. The conpound according to claim
10 for2't he ?agui?sr’?eﬁ?&%%@g%’ﬁyl axi s S’F.Oa medi cal condition involving del ayed

or Inpai regawﬁlydjggéﬂm{;pﬂ&e The ¢¢ppound according to claim 12, wherein
t he nedi cal condition involving delayed or inpaired wound healing is

di abetés. 13odimnstasgnplyeslateaccor di ng30o clai m 12, wherein the medi cal
condi tion igvalving. del ayed,or inpai wound healing is caused by

t r eat nent \ﬁlﬁ"‘bﬂ?&?@oﬁ?‘ﬁ/"i‘gﬁlds. 15. Q‘ﬁg conpound according to claim 10 for
the prenotiprgmdsivkuRarakeal i ng in chpgei ¢ wounds, such as diabetic ul cers,

venous ul cers or gr essure ulcers. 16. The conpounds according to claim 10,
wher ei n t hel08A3lunBheractivedngrodients] fsonixedwithingredients 208, anbh firtabovt el ect ed

fromtuberculosis, |epr and psoriasis. ,47. A.conpoynd .as.clainmed in an

one. of Sy 208 pgnes i e Bl s AR AGRE) o e re S BRITROHRS, 8 Bifodflof B " 2

dehydr ogpmasarddddghprdssed EdRblet fornf\WiR BP RitAGutSEheedatidgr om 2- [ 1- (4Fl uor o- phe

nyl ) - et hyl am no] - 5-met hyl - 5- ('t et r ahydr o-%r an-4-yl nethyl)-thi azol 4- one;

S B b G S Shlbo sl R S O
ept- 2:.ylam no),-.5- - -thiazol - : Qne; ,

2R - i Which a3k g5 {Esiations L el BBt i ehiqH dppél bl

PYT an- fodifeRiidhslof tHe BvéhtiodgAladdifion t@tbs@dRcritNerdn (il becdtie apfagett bl 2. 2. 1

] hept - 2-yl ami no) - 5- et hyl - 5-t et r ahydr o- 2H-pyran-4-yl - 1, 3-t hi azol - 4(5H) - one;

2- ((| those skilled in the art from the foregoing description and accompanying drawings. Such

R 2R, 4S) - hi I 2. 2. h -2-vl.am - 8- -l-thia-3s i 4. 5] dec-2-en-
& one. Al RShs e wfenhd RO HIRAA T Bhad o PR appepled g "o { L 4 O deer 2 en
(3-furanyl cryigbsny Al réfepérie8s Litddherdin AR KeYdbly iRcdiBéfAdd byl refedence & their

entirety.
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t hi azol - 4(5H) - one;

2- (1- Cycl ohexyl - et hyl am no) - 5-i sopr opyl - 5- et hyl -t hi azol - 4- one;
2-(5,5-Difluoro-bicyclo[2.2.1 ]

hept -Qaipé am no) - 5-i sopr opyl - 5- net hyl -t hi azol -4-one; 2-(bicyclo(2.2.1

] hept - 2-yl am no) - 5-i sopr opyl - 5- et hyl -t hi azol - 4- one;

2- [ 1-1 2A dampbdnd ot toagetideyl Forpigmiy | ) - et hyl am no] - B- oxa- 1-t hi a- 3-aza- spi ro[ 4. 5] dec
-2-en-4-one; (5R)-2-((1 S,2S,4R)-bicyclo[2.2.1

] hept - 2-yl am no) - 5-net hyl -5-(trifluoromethyl)-1, 3-thiazol -4(5H)-one;
2-(Bicyclo[2.2.1 0

] hept - 2-yl am no) - 5- (1- f| uor o- 1- netlhyl - et hyl ) - 5- net hyl -t hi azol - 4- one;

2-[ 1- (4- Fl uor o- phenyl ) - et hyl ami nol{- 5- nefR8y! - 5- pyri di n- 4-yl -t hi azol - 4- one;

5- Met hyl - 5- pyri di n-4-yl -2-[ 1- (& r OF;;E'[ hyl - phenyl ) - et hyl am no] -t hi azol -

2-[ 1- (2- Fl uor o- phenyl ) - et hyl am\yo] - 5/ net hyl - 5- pyri di n-4-yl -t hi azol - 4- one;
5-(1-Fluoro-1-nethyl-ethyl)-2-] | uor o- phenyl ) - et hyl am no] - 5- et hyl -t hi a
zol - 4- one;

2-[1- (2-FIuoro-phenyl)-ethylagkno]-S-nethyl-S-trifluoronethyl-thiazol-4-one;
5-(1,1-Difluoro-ethyl)-2-[1-(4-X| uoro-phenyl)-ethyl am no] -5-net hyl -t hi azol -4
- one;

2-]1- (2-Ch|oro-phenyl)-ethylanian—S-nEthylaE)trifluoronethyl-thiazol-4-one;
2-[1- (4- Fl uoro- phenyl ) -et hyl am no] -5-nmet hyl -5-trifl uoromnet hyl -t hi azol - 4- one;
2-[ 1- (4- Fl uor o- phenyl ) - et hyl am no] - 5- ( 2- net hoxy- pyri din-4-yl)-5-nethyl -thi az
ol - 4- on¥hereins_(1_

uoro 1 net | -eth

4-f | uor o- phen hyl am no] - 5- et hyl -t hi azol -
gptionall sugstrtute pheskyl (CR10aR10a), 3pandv% rz,ln R1t°alg/ mdependenllyseIectedfroX\ H, methyl,

R 2R 4R) § %IF”%@’ES%FE“ }%&Sf%“bé‘e fl Pé?i"‘? Parye'PrlyLres iR 5 selertrdoB Cretiiy | ¢ hi azo

| - 4(5H) -0 e(;e Y e; oy gy, a(1g_ﬁ¥°'2§‘y4fme AV 103040 3% @IV C1-a-alkyl, het:

[22% i]R?e g% 1 ] Fb r? S(?pra?kelyl(CFgRJrEéR nytCF:IC?sZa%ll CL:‘;SOSFQloalkyI he’terocygcly? 2-((1
]Shggt Z‘g) 2 2 ]aTfil e ro:iyclyl%o2 1815?@:‘(%9 %aﬁ‘?%ﬁﬂ,f :%: VCI t:alilykly §?)e t? éwyc'%?

] hept an- 2-( %2%% a'ki aarRo)x Visr D paneerRsy. §E‘dmsﬁcﬁ)ﬂ RGBT R &IV - one:

(S)-2-((1%GHE"E ycloo

](g)e ptza?(/ier%\ aé\éarxr Ikyghe(tegoc%cdlil h%%ﬁ_l%ﬁ%?&’ugg oprhonally éu%sngte yon holrea &Ol -4(5H) - one;

] hept an- 2- %E"kﬁo) 5- (2- hydr oxypr opan-2-yl)-5-net hytt hi azol - 4(5H) - one;
(S)-2-((1 é R) - bi cycl o[ 22. 1 ] hept an- 2-yl ami no) - 5- et hyl - 5- (pr op- |
-en-2-yl)th |azol 4(5H)-one; (9)-2-((1

R 2S, 4R) - S-Q,ydroxybl cycI o[ 2. 2. 1] hept an- 2-yl am no) - 5-i sopropyl - 5- net hytt hi azo
| - 4(5H) - one;s a|§§h‘% '/ OHOH- ;~ and pharmaceutically acceptable salts,
sol vat es, Qg%ﬁg tes’’ geonetrical isomers, tautoners, optical isoners and
N-oxi des _Ege 9 _ckBamdf, Pr ocess for t he preparation of a conpound of claim
1 or 3, an opg@r @é_‘g, It | cally acceptable salts, solvates, hydrates,

geonetri ca&;o & tautorrers optical isonmers and N-oxides ther eof,

conpri si ngc(to @;Rﬁﬁbb (ggmmgy eaction
-C(O)-(CR8R?),-NR8-C(0)-C,-Cg-alkyl
-C(0)-(CR8R9),-NR8R?,
-C(0)-C5-C,q-cycloalkyi,
-C(O)-aryl,
-C(O)-(CR®R9),-heterocyclyl,
-C,-Cg alkyl-OR8,
-C(O)-halo-C,-Cg-alky! or
-C(O)-(CR8R9),-aryl,

wherein any aryl, alkyl, cycloalkyl, or heterocyclyl residue is optionally independently substituted by one or
more C,_g-alkyl, aryl, halogen, -NR19R10, C,-Cg-haloalkyl, HO-C, -Cq-alkyl, RBRIN-C-Cq-alkyl, C,-Cg-alkyl-
OR1, -OR19, (C5-Cyo)-cycloalkyl or C,-Cg-alkyl-sulfonyl, -O-(CRER®) -heterocyclyl, -O-(CR®R?),-C
(O)-NR8RS, -Y-(CR8R9),-NR8-C (0)-C-Cg-alkyl, -Y-(CRBR9),-heterocyclyl, -O-(CR8RS9)-NRERS, or
C4-Cg-alkyl- SO,;

wherein R8 and RS are each independently selected from hydrogen, C,-Cg alkyl, C4-Cg alkoxy, -NR1°R10,
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schene: 288 p O N NHN chiral base IRS X RR -LGR5 IRS wherein: X sSor0;
and LG is a leaving group. 20. The nethod of claim 19, wherein LGis
selected fromhalide, tosylate, nesylate and triflate. 21. The method of
clai m 19, whex(ei-0y)dilyeahand iwterdogye i s a chiral |ithium base. 22. A conpound
accor di ng t oanylatyi zk6xyf Hatocyicigl or aryl may be substituted with one to three substituents selected from -halo,

2- (Cycl ooct ybemstitape &,-Cy-atkyinapbubstiuted C3-Ch bikoayg odsubbitbttl) € cTyehicarkoxy apdians ubettisd-
tically accepylhiCeakwl t, sol vate, hydrate, geonetrical isomer, tautomner,

opti cal i sonm@hereyrR'Nsipdepehdertyrsieciedirom RBIrogeh, & cyplom ad-Cy Cg BkyHC 1€, atkaxy c$-60, 81)6  t hat
i s 5-et hyl - 2alky, betereeyglyl epharhhenyl ) ami no] - 1, 3-t hi azol - 4(5H) - one or a phar ma-
ceutical |l y aewefsyiaistesocysty] ar arylgedy e substititpd atmone to thyee srbstitients beldcted s -hale, aut oner
optical i someyostiytediq, &y iyl unsphstiteted G4 %ﬂkOXAU@ﬁGWﬁt@Gﬁﬁr%@lﬁ@W@Wﬁ@ ungubetituted AYI18 t hat
is 2-(bicycl éS{@h)z‘ky‘the pt - 2-yl ami no) - 5-i sopropyl - 5- et hyl -t hi azol - 4-one or a
phar maceut i c &l R4eneBtiep, spgeteer Wit the cashgh gtam sond oo @ satyeedrwantialy tisatirgteder |

t aut oner, opié"‘s*etéal'lmeij §13m§¥°‘°6"‘y‘ NaGRPrafed, paiahopsaturatezior unsgtyRtpbeufels BRYEWYH: ng
toclaim 18t h ¥perein the cycloalkyl or the heterocyclyl may be optionally substituted by one or more of C,-Cg-alkyl, aryl,

i () - 2- ((1R02 nm log 2 )Pgﬂq%fo oplig, -Th sBHRL, o Bgnma?ag?--s;@ P6py

5- met hyl t hi a)(zQi l%aﬁfﬁ @8 NRJR Wﬁ@eu’ﬂﬁg &WSX' CEPIRER} AVRESAN F‘%ol vate
hydr at e, geo NN =Ny ANFPEHNER=NH, NG ()=NAS 5N RC rSOrPl xR PAer eof .

289 SOZRQ -CN and NOZ,

and pharmaceutically acceptable salts, solvates, hydrates, geometrical isomers, tautomers, optical isomers and N-
oxides thereof, with the proviso that:

when R6=R7=methyl, then RS is not phenyl or 4-icdophenyl,
R€=R7=pheny|, then RS is not phenyl, and
RS and R7 combine to form & cyclopropyl ring, then RS is not n-buty!, cyclohexyl, benzyl, phenyl or naphthyl.

2. The compound of claim 1, wherein RS is (optionally substituted phenyl)-(C(CHa,),)-, (optionally substituted phe-
nyl)-(CHCHg)-, or benzyl.

3. A compound of the general formula (l1!):

R® ()
wherein:

RS is selected from C,-Cg alkyl, C5.4g-Cycloalkyl, C5.4-cycloalkyl-C,_g-alkyl, aryl, aryl-C,_g-alkyl, heterocyclyl,
and haloalkyl;

wherein any aryl, cycloalkyl, or heterocyclyl residue is optionally independently substituted by one or more
C,.g-alkyl, aryl, halogen, halo-C,-Cg-alkyl, HO-C,-Cg-alkyl, R8RON-C,-Cg-alkyl, C,-Cg-alkyl-OR'0, -OR'0,
(C3-Cp)-cycloalkyl or C4-Cg-alkyl-sulfony;

RS is selected from C,-Cg alkyl, C3-C, cycloalkyl, saturated or partially unsaturated heterocyclyl, heteroaryl
and aryl;

R7 is selected from -NR8RS, halo, C,_g-alkyl, -(CR8R9) -OR8, -S-C,-Cg-alkyl, Cg 4o-Cycloalkyl, heterocyclyl,
Cq.4o-Cycloalkyl-C, g-atkyl, cyano-Cyg-alkyl, aryl, aryl-C,g-alkyl, heterocyclyl-Cyg-alkyl, heterocyelyl-C
(0)-Cy.g-alkyl, heterocyclyl-SO,-Cy.g-alkyl, R8RON-C, g-alkyl, HO-C,g-alkyl, -C(0O)-C5-C,o-cycloalkyl, -C
(0)-C4-Cg-haloalkyl, -(CRER9),-Y-(CRER9),-heterocyclyl and -(CRER®),-Y-(CR3R?),-C(O)-R8 (wherein n is 0-5,
Y is NR10, O or S);
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wherein any aryl, alkyl, heterocyclyl or cycloalkyl residue is optionally substituted by one or more of

-C,-Cg-alkyl,

-halo,

-OH,

-OR10,

C,-Cg-alkyl-SO,-,

-80,-aryl,
-C(O)-(CR8R9),-carbamate,
-C(0)-0-C-Cg-alkyl,
-C(0)-C4-Cg-alkyl,
-C(0)-(CRB8R?),-C(0)-NR8RS,
-C(0)-(CR8R?),-NRE-C(0)-C-Cy-alkyl
-C(0)-(CR8RS®),-NR8R?,
-C(0)-C4-Cyqcycloalkyl,
-C(O)-aryl,
-C(0)-(CR8R9),-heterocycly!,
-C4-Cg alkyl-ORS,
-C(0)-halo-C,-Cg-alky! or
-C(O)-(CR8R9),-aryl,

wherein any aryl, alkyl, cycloalkyl, or heterocyclyl residue is optionally independently substituted by one or more
C,.g-alkyl, aryl, halogen, -NR10R10, C,-Cg-haloalkyl, HO-C,-Cg-alkyl, R8R®N-C,-Cg-alkyl, C,-Cg-alkyl-OR'0, -OR10,
(C4-Cyo)-cycloalkyl or C4-Cg-alkyl-sulfonyl, -O-(CR8R®) -heterocyclyl, -O-(CRER?),-C(0)-NRER?, -Y-(CRER?), -
NR8-C(0)-C,-Cg-alkyl, Y-(CR8R®), -heterocyclyl, -O-(CR8R?),-NR8R®, or C,-Cg-alkyl-SO,;

wherein R8 and R® are each independently selected from hydrogen, C,-Cg alkyl, C4-Cq alkoxy, -NR1OR10,
-3-(C4-Cg)alkyl, aryl and heterocyclyl;

any alkyl, alkoxy, heterocycly! or aryl may be substituted with one to three substituents selected from -halo,
unsubstituted C,-Cg alkyl, unsubstituted C,-Cg4 alkoxy, unsubstituted C,-Cg thioalkoxy and unsubstituted ary!
(C-Cy)alkyl;

wherein R'0 is independently selected from hydrogen, C,-Cg alkyl, aryl-C,-Cg alkyl, C;-Cg alkoxy, -S-(C,-Cg)
alkyl, heterocyclyl and aryl;

any alkyl, heterocyclyl or aryl may be substituted with one to three substituents selected from -halo, unsubstituted
C,-Cg alkyl, unsubstituted C,-Cg alkoxy, unsubstituted C,-Cg thioalkoxy and unsubstituted ary!(C,-C,)alkyl;
or R% and R? form, together with the carbon atom bonded thereto, a saturated, partially unsaturated or unsatu-
rated C5_49-cycloalkyl or a saturated, partially unsaturated or unsaturated C4-C, 4 heterocyclyl;

wherein the cycloalkyl or the heterocyclyl may be optionally substituted by one or more of C,-Cg-alkyl, aryl,
C4-Cg-haloalkyl, aryl-C,-Cg-alkyl, C5-C4o-cycloalkyl, -OR8, =O, =NR8, =N-OR8, -NR8R9, -SR8, -halo, -OC(O)
R8, -C(O)R8, -CO,R8, -CONRBERY, - OC(O)NRBR®, -NROC(O)R8, -NREC(O)NRERY, -NRSSO,NRER?,
-NR8CO,R?, - NHC(NH,)=NH, -NR8C(NH,)=NH, -NHC(NH,)=NR8, -S(O)R8, -SO,R8, -SO,NR8R9,-NR8SO,R?,
-CN and -NO,;

and pharmaceutically acceptable salts, solvates, hydrates, geometrical isomers, tautomers, optical isomers and N-
oxides thereof, with the proviso that:

when R6=R7=methyl, then R® is not phenyl or 4-iodophenyl,

R6=R7=phenyl, then RS is not phenyl, and

RE and R7 phenyl or combine to form a cyclopropyl ring, then R® is not n-butyl, cyclohexyl, benzyl, naphthyl.
The compound of claim 3, wherein RS is C,-Cg alkyl.
The compound of claim 4, wherein RE is selected from methyl, ethyl, n-propyl or iso-propyl.

A compound selected from:

2-(bicyclo[2.2.1]hept-2-ylamino)-5-isopropyl-1,3-thiazol-4(5H)-one;
2-(bicyclo[2.2.1]hept-2-ylamino)-5-ethyl-1,3-thiazol-4(5H)-one;
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2-(bicyclo[2.2.1}hept-2-ylamino)-5-phenyl-1,3-thiazol-4(5H)-one;
2-(cyclohexylamino)-5-ethyl-1,3-thiazol-4(5H)-one;
2-(bicyclo[2.2.1]hept-2-ylamino)-5,5-dimethyl-1,3-thiazol-4(5H)-one;
5-Isopropyl-2-(tricyclo[3.3.1.0~3,7~]non-3-ylamino)-1,3-thiazol-4(5 H)-one;
6-(tricyclo[3.3.1.0~3,7~]non-3-ylamino)-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
2-(Tricyclo[3.3.1.0~3,7~]non-3-ylamino)-1,3-thiazol-4(5 H)-one;
6-(Cyclooctylamino)-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
6-(Cycloheptylamino)-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
6-(Bicyclo[2.2.1]hept-2-ylamino)-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
6-[(2,2,3,3-Tetramethylcyclopropyl)amino]-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
6-[(2-Methylphenyl)amino]-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
2-[(cyclohexylmethyl)amino]-5,5-dimethyl-1,3-thiazol-4(5H)-one;
2-{(2-fluorophenyhamino]-5-isopropyl-1,3-thiazol-4(5H)-one;
2-{(cyclohexylmethyf)amino]-56-(2-hydroxyphenyl)-1,3-thiazol-4(5H)-one;
{58)-2-(cycloheptylamino)-5-methyl-1,3-thiazol-4(5H)-one;
(6R)-2-(cycloheptylamino)-5-methyl-1,3-thiazol-4(6H)-one;
2-(cycloheptylamino)-5-ethyl-1,3-thiazol-4(5H)-one;
2-(cycloheptylamino)-5-isopropyl-1,3-thiazol-4(5H)-one;
5-tert-butyl-2-(cycloheptylamino)-1,3-thiazol-4(5H)-one;
2-(cyclooctylamino)-5-ethyl-1,3-thiazol-4(5H)-one;
5-isopropyl-2-[(2-isopropylphenyl)amino]-1,3-thiazol-4(5H)-one;
5-ethyl-2-[(2-isopropylphenyl)amino]-1,3-thiazol-4(5H)-one;
2-[(2-chlorophenyl)amino]-5-ethyl-1,3-thiazol-4(5H)-one;
5-ethyl-2-[(2-methylphenyl)amino]-1,3-thiazol-4(5H)-one;
5-isopropyl-2-[(2,2,3,3-tetramethylcyclopropyl)amino]-1,3-thiazol-4(5H)-one;
2-(bicyclo[2.2.1]hept-2-ylamino)-5-(4-hydroxybenzyl)-1,3-thiazol-4(5H)-one;
5-[(cyclohexylmethyl)aminol-4-thia-6-azaspiro[2.4]hept-5-en-7-one;
2-(cycloheptylamino)-5-(3,4-dihydroxybenzyl)-1,3-thiazol-4(5H)-one;
2-(cycloheptylamino)-5-(1H-imidazol-4-ylmethyl)-1,3-thiazol-4(5H)-one;
2-(cycloheptylamino)-5-isobutyl-1,3-thiazol-4(5H)-one;
2-(cycloheptylamino)-5-(1H-indol-3-ylmethyl)-1,3-thiazol-4(5H)-one;
2-(cycloheptylamino)-5-(4-hydroxybenzyl)-1,3-thiazol-4(5H)-one;
(6R)-2-(cycloheptylamino)-5-(cyclohexylmethyl)-1,3-thiazol-4(5H)-one;
2-(cyclooctylamino)-5-(4-hydroxybenzyl)-1,3-thiazol-4(SH)-one;
(65)-2-(cycloheptylamino)-5-(cyclohexylmethyl)-1,3-thiazol-4(5H)-one;
[2-(cycloheptylamino)-4-oxo-4,5-dihydro-1,3-thiazol-5-yl)acetonitrile;
2-(cycloheptylamino)-5-(pyridin-3-ylmethyl)-1,3-thiazol-4(5H)-one;
5-Isopropyl-2-[(2-methylphenyl)amino]-1,3-thiazol-4(5H)-one;
2-(Cyclooctylamino)-5,5-dimethyl-1,3-thiazol-4(5H)-one;
2-(Cyclooctylamino)-5-isopropyl-1,3-thiazol-4(5H)-one;
2-(Bicyclo[2.2.1]hept-2-ylamino)-1-thia-3-azaspiro[4.5]dec-2-en-4-one;
2-(Tricyclo[3.3.1.0~3,7~]non-3-ylamino)-1-thia-3-azaspiro[4.5]dec-2-en-4-one;
2-(Cycloheptylamino)-1-thia-3-azaspiro{4.5]dec-2-en-4-one;
2-(Cyclooctylamino)-1-thia-3-azaspiro[4.5]dec-2-en-4-one;

2- {[1-(4-Chlorophenyl)cyclobutyljamino}-5-isopropy!-1,3-thiazol-4(5§ H)-one;
6-{[1-(4-Chlorophenyl)cyclobutyllamino}-5-thia-7-azaspiro[3.4]oct-6-en-8-one;
2-(cycloheptylamino)-5,5-diethyl-1,3-thiazol-4(5H)-one;
(565)-6-isopropy!-2-{[(2S)-2-phenyipropyljaminc}-1,3-thiazol-4(5H)-one;
(6R)-5-ethyl-2- {[(2S)-2-phenylpropyl]lamino}-1,3-thiazol-4(5H)-one;
(58)-5-ethyl-2-{[(2S)-2-phenylpropyl]amino}-1,3-thiazol-4(5H)-one;
(6R)-5-isopropyl-2- {[(2R)-2-phenylpropyllamino}-1,3-thiazol-4(6H)-one;
(58)-5-isopropyl-2- {[(2R)-2-phenylpropyl]amino}-1,3-thiazol-4(5H)-one;
(6R)-5-ethyl-2-{[(2R)-2-phenylpropyllamino}-1,3-thiazol-4(5H)-one;
(58)-5-ethyl-2- {[(2R)-2-phenylpropyflamino}-1,3-thiazol-4(5H)-one;
2-Anilino-5-isopropyl-1,3-thiazol-4(5H)-one;
5-Isopropyl-2-[(2-morpholin-4-ylethyl)amino]-1,3-thiazol-4(5H)-one;
2-(Bicyclo[2.2.1]hept-2-ylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one;
2-(Cycloheptylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one;
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10.

.

12.

13.

14.

15.

16.

17.

18.

2-(Cyclooctylamino)-1-thia-3-azaspiro[4.4]non-2-en-4-one;
2-[(2,2,3,3-Tetramethylcyclopropyl)amino]-1-thia-3-azaspiro[4.4]non-2-en-4-one;
2-[(2-chlorobenzyl)amino}-5-isopropyl-1,3-o0xazol-4(5H)-one;
2-[(4-chlorobenzyl)amino]-5-isopropyl-1,3-oxazol-4(5H)-one;
5-isopropyl-2-{(2,2,6,6-tetramethylpiperidin-4-yl)amino]-1,3-oxazol-4(5H)-one;
5-isopropyl-2-[(2-morpholin-4-ylethyl)amino]-1,3-oxazol-4(5H)-one;
5-benzyl-2-[(cyclohexylmethyl)amino]-1,3-oxazol-4(5H)-one;
2-(cycloheptylamino)-5-isopropyl-1,3-oxazol-4(5H)-one;
2-(bicyclo[2.2.1]hept-2-ylamino)-5-isopropyl-1,3-oxazol-4(5H)-one;
2-(bicyclo[2.2.1]hept-2-ylamino)-5-isobutyl-1,3-0xazol-4(5H)-one;
2-(cycloheptylamino)-5-isobutyl-1,3-oxazol-4(5H)-one;
5-isobutyl-2-[(2-methylphenyl)amino]-1,3-oxazol-4(5H)-one, and

pharmace utically acceptable salts, solvates, hydrates, geometrical isomers, tautomers, opticalisomers and N-oxides
thereof.

A pharmaceutical formulation comprising a compound according to any one of claims 1-6 as active ingredient, in
combination with a pharmaceutically acceptable diluent or carrier.

The pharmaceutical formulation of claim 7, wherein the formulation is formulated for oral delivery.
The pharmaceutical formulation of claim 8, wherein the oral delivery is in the form of a tablet.

A compound as claimed in any one of claims 1 to 6 for use in the prophylaxis or treatment of a 11-B-hydroxysteroid
dehydrogenase type 1 enzyme-mediated disorder or for achieving immuno-modulation.

The compound accordingto claim 10, wherein the disorder is selected from diabetes, syndrome X, obesity, glaucoma,
hyperlipidemia, hyperglycemia, hyperinsulinemia, hypertension, osteoporosis, dementia, depression, virus diseas-
es, and inflammatory diseases.

The compound according to claim 10 for the treatment or prophylaxis of a medical condition involving delayed or
impaired wound healing.

The compound according to claim 12, wherein the medical condition involving delayed or impaired wound healing
is diabetes.

The compound according to claim 12, wherein the medical condition involving delayed or impaired wound healing
is caused by treatment with glucocorticoids.

The compound according to claim 10 for the promotion of wound healing in chronic wounds, such as diabetic ulcers,
venous ulcers or pressure ulcers.

The compounds according to claim 10, wherein the immuno-modulation is for the treatment of a condition selected
from tuberculosis, lepra, and psoriasis.

A compound as claimed in any one of claims 1 to 6 for use in inhibiting a 11-p-hydroxysteroid dehydrogenase type
1 enzyme.

A compound selected from

2-[1-(4-Fluoro-phenyl)-ethylamino]-5-methyl-5- (tetrahydro-pyran-4-yimethyl)-thiazol-4-one;

(6S)- 5-((1- acetyl- 4- piperidinyl) methyl)- 2-((1S, 4R)-bicycle [2.2.1] hept- 2- ytlamino)- 5- methy!- 1,3- thiazol- 4
(5H)-one;

(5R)-2-((1S, 4R)-bicyclo[2.2.1] hept- 2- ylamino)- 5- methyl- 5-(tetrahydro- 2H- pyran- 4- ylmethyl)- 1,3- thiazol- 4
(6H)-one;
(69)-2-({1S,4R)-bicyclo[2.2.1}hept-2-ylamino)-5-methyl-5-tetrahydro-2H-pyran-4-yl-1,3-thiazol-4(5H)-one;
2-((1R,2R,4S)-bicyclo[2.2.1]hept-2-ylamino)-8-oxa-1-thia-3-azaspiro[4.5]dec-2-en-4-one;

(S8)-2-((1S, 4R)-bicyclo[2.2.1}hept- 2- ylamino)- 5-((1-(3-furanylcarbonyl)-4-piperidinyl) methyl)- 5-methyl- 1,3-
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thiazol-4(5H)-one;

2-(1-Cyclohexyi-ethylamino)-5-isopropyl-5-methyl-thiazol-4-one;
2-(5,5-Difluoro-bicyclo[2.2.1]hept-2-ylamino)-5-isopropyl-5-methyl-thiazol-4-one;
2-(bicyclo[2.2.1]hept-2-ylamino)-5-isopropyl-5-methyl-thiazol-4-one;
2-[1-(2-Trifluoromethyl-phenyl)-ethylamino)-8-oxa-1-thia-3-aza-spiro[4.5]dec-2-en-4-one;
(6R)-2-{(18,25,4R)-bicyclo[2.2. 1]hept-2-ylamino)-5-methyi-5- (trifluoromethyl)-1,3-thiazol-4(5H)-one;
2-(Bicyclo[2.2.1]hept-2-ylamino)-5-(1-fluoro-1-methyl-ethyl)-5-methyl-thiazol-4-one;
2-[1-(4-Fluoro-phenyl)-ethylamino]-5-methyl-5-pyridin-4-y}-thiazol-4-one;
5-Methyl-5-pyridin-4-yl-2-[1-(2-trifluoromethyl-phenyl)-ethylamino]-thiazol-4-one;
2{1-(2-Fluoro-phenyl)-ethylamino]-5-methyl-5-pyridin-4-yl-thiazol-4-one;
5-(1-Fluoro-1-methyl-ethyl)-2-[1-(2-fluoro-phenyl)-ethylamino}-5-methyl-thiazol-4-one;
2-1-(2-Fluoro-phenyl)-ethylamino]-5-methyl-5-trifluoromethyl-thiazol-4-one;
5-(1,1-Difluoro-ethyl)-2-[1-(4-fluoro-phenyl)-ethylamino]-5-methyl-thiazol-4-one;
2-[1-(2-Chloro-phenyl)-ethylamino)-5-methyl-5-trifluoromethyl-thiazol-4-one;
2-[1-(4-Fluoro-phenyl)-ethylamino]-5-methyl-5-trifluoromethyl-thiazol-4-one;
2-[1-(4-Fluoro-phenyl)-ethylamino]-5-(2-methoxy-pyridin-4-yl)-5-methyl-thiazol-4-one;
5-(1-Fluoro-1-methyl-ethyl)-2-[1-(4-fluoro-phenyl)-ethylamino)-5-methyl-thiazol-4-one;
(8)-2-((1R,2R,4R)-5-hydroxybicyclo[2.2.1]heptan-2-ylamino)-5-isopropyl-5-methylthiazol-4(5H)-one;

oH
NH N

~

(S)-2-((1R,2S,4R)-5-hydroxybicyclo [2.2.1]heptan-2-ylamino)-5-isopropyl-5-methylthiazol-4(5H)-one-;
(8)-2-((1S,2S,4R)-6-hydroxybicyclo[2.2.1]heptan-2-ylamino)-5-isopropyl-5-methylthiazol-4(5H)-one;
(8)-2-((1S,28,4R)-bicyclof2.2.1]heptan-2-ylamino)-5-((R)-1-hydroxypropan-2-yl)-5-methylthiazol-4(5H)-one;
(8)-2-((1S,2S,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-((S)-1-hydroxypropan-2-yl)-5-methyithiazol-4(5H)-one;
(8)-2-((15,25,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-(2-hydroxypropan-2-yl)-5-methylithiazol-4(5H)-one;
(8)-2-((1S,2S,4R)-bicyclo[2.2.1]heptan-2-ylamino)-5-methy!-5-(prop-1-en-2-yl}thiazol-4(5H)-one;
(8)-2-((1R,2S,4R)-5-hydroxybicyclo[2.2.1]heptan-2-ylamino)-5-isopropyl-5-methyithiazol-4(5H)-one;

n\\‘\\\H

NH, N
Y/
s R

HO H

and

pharmaceutically acceptable salts, solvates, hydrates, geometricalisomers, tautomers, optical isomers and N-oxides
thereof.

19. A process for the preparation of a compound of claim 1 or 3, and pharmaceutically acceptable saits, solvates,
hydrates, geometrical isomers, tautomers, optical isomers and N-oxides thereof, comprising the following reaction
scheme:
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N
———-
HN / .

-/ _ chiral base
RS’ X R*  R'.LG
wherein;

XisSorQ; and

20.

21.

22,

23.

24,

25,

LG is a leaving group.
The method of claim 19, wherein LG is selected from halide, tosylate, mesylate and triflate,
The method of claim 19, wherein the chiral base is a chiral lithium base.

A compound according to claim 6 that is 2-(Cyclooctylamino)-5,5-dimethyl-1,3-thiazol-4(5H)-one or a pharmaceu-
tically acceptable salt, solvate, hydrate, geometrical isomer, tautomer, optical isomer or N-oxide thereof.

A compound according to claim 6 that is 5-ethyl-2-[(2-isopropylphenyl)amina]-1,3-thiazol-4(5H)-one or a pharma-
ceutically acceptable salt, solvate, hydrate, geometrical isomer, tautomer, optical isomer or N-oxide thereof.

A compound according to claim 18 that is 2-(bicyclo[2.2. 1}hept-2-ylamino)-5-isopropyi-5-methyl-thiazol-4-one or a
pharmaceutically acceptable salt, solvate, hydrate, geometrical isomer, tautomer, optical isomer or N-oxide thereof.

A compound according to claim 18 that is (S)-2-((1R,2R,4R)-5-hydroxybicyclo[2.2. 1]heptan-2-ylaminao)-5-isopropyl-

5-methylthiazol-4(56H)-one-M1 ora pharmaceutically acceptable salt, solvate, hydrate, geometricalisomer, tautomer,
optical isomer or N-oxide thereof.
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