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PC T/1B00/ 00286 Field O The Invention The present invention r gk ajgsso
t he use of ,ce resorcinol derivati ves as skin Ilghtenl NGp AL

Backgr ound“@‘JOEf eOQI nvention The ternms "lightening agent” gp bidozss
"depi gnentation agent"” are used inter chang%eabl y thr oughout this docunent.
Skin color in hunans apses froma conpl ex'series of cellular processes that
are carried o h| n a uni que popul ation of cells called rrelmmmwm

Mel ano \\ “\ﬁ\ ated in 10 the lower part of the epiderms mm"””m
functi %\m ynt hesi ze a pi grrentg mel anin, which protects the body,
t he danfgl ngsoe¥ ects of ul travi oREBORGIMNOL: PERIVAFWES skin is exposed to

ul travi oI et radiation, such as thaFiefpof Bienaderdtidnsunl i ght, nel anocyt es
increase their syntheS|s of nelanin. MeTanin i s deposited in nel anosones,
whi ch are vesicl esn% GRSAMWIYENP {HRieL fhe ‘15|‘?e°fn‘éqnﬁﬁ IEBFEEC AT VRNET IS r om
the cell andightentaragemsl to the surface of the skin by keratinocytes, which
internalize the nel anin-contai ni nel anasqnes end result is that the
visible | ayers of the skin exhi M@Lﬁ%l cally known as a

"tan". The dar kne3ise agirmt Hegheolngragetd’ emds &gpigmenthorségent’i e psapotetdhamgeaelyt O
t he am)unt of r&elo%rt]{hls YL hﬁSl zed by nel anocytes and transferred to the
ker ati nocyt R T by which skin pignmentation is formned,

nel anogenesi s, i sSparcliocw awmajnsmwe&)frphe@(cqﬁd%eﬁ@m|C€wlarwr@wvmswe& arhe
fol I ow ng mal 2Pt XLRabeﬂﬁopulam'p@ caRRAAMTEMNRy fes. mgraﬁmgg%re il AR! NS
The first two reactions IS series are catalyzed by the enzY
tyrosi nas® THe loet pat phthe EPiggHS eRAYET fuaciingfin DASy2e BL'IRN}: Giflapn. which

anel anocyt e &Bt’e&yllr%tdoﬂgfr@rﬁﬁﬁ%a@rngWedtsar}f%ltrfa(holléﬁr‘éalaf@'l ani n eventual l'y
formed as chromatismin the s i shed that a substance

Ki n
has a depi gment i n"&? FER(S |ef‘p‘?5(3d 2% ug@f'glehfa}d@ﬁ?’] ysuﬁ'h 3 et conigined yn SEnlBRe
epi der mal nehéAeyikencdire ahaebyritregie e Siesanmor MEldny) sceapoSteans /naianbéorhds,
interferes with one of t t n s . The agtiyv
compounds. t HAICTE veprb §EaT MIRRTS B o e SR S SO RT FS 8F 37 1
i nvent i otb i niarrisdtto ther nsiana obtharstintbykeratingdytsist woich déern@as@wenreelamm -pontaining
bi osynt hesi S, JOekEmLs st ngsuqﬁwﬂeov.s.agegueﬁs thge s@ma@hm%c&w ior
deposition sites, such as EOS or freck e restored to a nornal
skin col or th*cai'hk@owwmspané@ ahg derkrasy owe&@'em%se@(ﬁel MiEe BPE S RiRPEIoBRte Ao

devel oped ange fHELNOHE rﬁé]%:ﬂ@fﬂﬂ@srzemgrﬁﬁy@; afdiGdhsigpeh eidse %r@tlrﬁ@tesa met hod
wherein vitanmn C L-ascorbic aci d) havi n%ag%q r educi ng? ability ~s

admi rnst ered or al 1N TEFIPAFPEY EOITES PYST HBEWREREIIE Y %isaqaﬁlcﬂ'ﬁ@y i's
adm ni stzr ecoppieent #idal b<y1,en(aﬁt)al|)a ntolves wher dolowagpemani deepssuclyrase—L-

hydr ogen peroxi d (o oxi S p X nd h ich is
believed to Eﬁéa Bf’%a%U% eac ?pﬁﬁﬂgg |%’a§'& efhgnﬁrggtw% §ea§Prﬁt§n’ﬁskere eé"’% (d)
a net hod wheegiyred/byt thereney@edyrospaseeiTheadtisityaed iredisase rsamtohatpd bathk pction qf ke
formof an 2 /) eam
lotion or t he&fﬁgﬁné \i‘mtm gwggoﬁrgg&g or_rz%ybq(aa% 3\7 H halwr3 eggéglﬁ Cg\gn?g%%)%% =
becones so h®Matime imihagkar J‘c%WP'h?%ﬁPQS"@?é'faéW“Pﬁmcethﬁéy‘ CWP'SF’G@‘@Q%E% r'fahges

in odor znd a@t@'dﬂ"éct-;hbr@'the vERFPOURE TpRbieddl dfeidBbiliied BharemathgeNekeadi@afio not
exhibit a satisfactory gnental effect since the devel opnent of the

effect is vEF§s FBQ{P’S'f‘f‘h'@&gﬁ'ﬁét"ﬁWc@? Prreustigst "ugE'=a AN PRRYPRES e AHE as
dep~gnent or S:oraﬁ@ndmtmrdré @H"p&)&ed yle agtidusonehedsdand SorlRsityt VRS , invention

particul arl et hers ur none nononet hyl ether These
conpounds, ¥ véHh' '"%% Hﬁ%ﬁ%’gseme@am t"Osgmes"s)éffects that can be

danger ous H_ydr o_qlT ha@ne a s¥oeg oér_nwm f@hagesnsl that ¢nebletagqared glepestion attéso nuahf as2 %
~s both 3ol r 'sﬁc% bpﬂec‘ﬁl@g, 16 %k OLAYE 1d Qnérnﬁl éﬂ?}l AW C¥bEinis purpose, a variety of agents

and methods have been developed and put on the market. Examples of such methods are (a)

a method wherein vitarmin C (L-ascorbic acid) having good reducing abilty 1s administered
orally in large amounts, (b) a method wherein glutathione 1s administered parenterally; {c) a
method wherein a peroxide, such as hydrogen peroxide, zinc peroxide, sodium peroxide and
35 the like, which 1s believed to have the bleaching action of metamine, 1s administered and (d) a

method wheremn vitamin C or cysteine s administered topically in the form of an ointment,



10 United States Patent 4,526,179 refers to certain hydroqunone fatty .
esters that have good activity and are less irritating and nore (Ot il @02 han
hydr oqunon ese Patent Application No. 27909186 refers

hydr oqui noﬁveooc]f’zsg?d\}ati ves that do not have the drawbacks of h)l; ?gcﬁ]hé}ﬁ({)zﬁée but
that have relatively poor efficacy. United States Patent 5,449,518 refers
to 2, 5-di hydoxyphenyl carboxylic acid 15 derivatives as skin depi gnent ati on
agents. European Patent Appficahon EP 341, 664A1 refers to certain
resorc~nof derirratives as tyrosinase inhibitors and skin depi gnmentation
agents. PCT International Publication WD 99/15148 refers to certain

resorci nol deifaratiotPBSr ¢ g r YeaTHE & NasHA BIPPIBTVIRGSREE! 19 Ry Rthbescmss so

agents 20 Theyd&Bieh wbRREGAMINALHIs@RNhAIQReA@AMaEsd Btihgdaredgpast edibi Chay
and are harm ess is particul arl irable for treati

éde le f ngthefollowin%

regi onal hypePPPGHREAGHEN Bno'¢ats ﬁaﬁcyﬁ@’%n@cw CEMR, a7 REC e FSPIITLgity Chect

i di opat hi ¢ nejiras e deoatismdnngf ted éffeetns daty slog pr egnancy (nmask of pregnancy or
chl oasma) or secondary, to estragen-progestero cont raception; |ocal

yper o Gt at 1 on DEFVRUTISGS BOTTGh HeT o Le Pl TR e o EfF sl Pariculr
proliferati omysghnas &6 dsefetivayeess @embulariyots eihemrsuspes $iyd@agonarentahomethyl
hyper p~gnent gt,~on h t - \esj | L] i S rl

o cor tain RiFhe DR olbel WNESLARRe BAPAELE) Lol Ak BL6A1 ullle |
cannot be r epieggrsuse dydtdqenenes bbueflwhcbrie midd tady earkceryielion efr38e.depptgneiated t o

i mpart a homgepraAgdsc Wihi feefdle to the entire skin Summary of Invention 30
The resorcinol derivatives of fornmula |, which are defi ned bel ow and used

in the , Warious rttedetesptenbipeSi TS Birs i crindYergwReNeAtly astersisaiare m

t he treat mentgosd adulde dnerROGisNGIt=URY SrtAdre iabR! th&aromdidqu@pse. as wel | as ot her
der mat ol ogi cal conditions, sone of wgi c$7 §r§ referred to later in this
document, for whi APGES SABMAAPIGRUPTH YOt £ EROEE RIES: tP&ner fygrogriAng; e atyes
cosneti c pur pesesnotthavd thgbia@badas of redtsgeinbiebyp tignesieatibiorly@bort difcagii N
affected by 35 th ondl,tio L 2 56702 PCT/ | B0Q/ 00286 -3
The resorci nol deﬁnﬁ%‘fidsl’/taet s ggaz%ngrﬁﬁ?)gaé*lla é%g'%alto\s/\?'%gé oﬁxy% gpﬁrﬁaer PPUG 7 dgt

of i nfl armyat deyvatives@s dlin demgrodntadign peemts. asi s) dermatitis and acne, and for

the treatment of ¢andesf pardAphiRYRAIEFOL LR 1 RLONiE ESHafh SOTBAY R ievELETUI 2
| R OHI 5 OH' or a pharnaceutically acceptable salt thereof, wherein R

i s a (C3-C8)&yeansas iehPitars AR i depgmeRtpianadsatskenyl ring, wherein either the

cycloal kyl ring orcayfkmahdsernibhdatidowiosog 1a188 irdfers @6l cdnainBSoréiRol ldBfiRRives as
substituents i ndependent| X{(sel ected fromthe group consisting of cyano;

hal 0: (C, - CoJYAtSigPe ngpiqrs andsXinEePRRERAYRAAASESI kyl ; (C2 10 C9) heteroaryl ,
aryl (C, - @) al kyl - The(te sGhiaCdetiginenhitry bgentsnthaiavh ywdoOxfficacy Gnd &) vdrkipsy s

aryl (C, -C6) al koxy-. (C, -C6)acyl - al kvl ammo-; aryl (C - al kyl anr no-,
o . - o) aPRery  pesreas ML Kesnpgy IS  BEPR pPloorierith Sked By
(Cz- Cs) al kenyielan¢agiic Ggeakdaytyy sychhysd rdmpph€, Oleainkydceyrnng either during pregnancy

(C, -1Co6) al kox ~ 5 = s ) j )
cyano(C, - Co6) g)lga%; Ifj-Fjﬁ )e%*ae{%% %3, Ch%gs)rg%%?%ﬁﬁ g%\?sé@géﬂggisﬁr?ﬁ@ %O;n??(lzelﬁ’g?r(])’ rlr%c{a 'hyl ,
t nf | uor onet hpYPFE'QWa&P'P()FPUS‘,ed {t@, bq!gncgvf@e%ya?ﬁhmﬁr?cuvny and prolferation such as

(C, - C6) aey!| amrmfoC, sehif) abrkyiler, spéts,- GRpaeMaX \WherpiGdRReEYNAKLBO- as  post-lesional

C, C6 | - C, -6 | (C, -C6)al kyl -; ,
(G, o) ol kyt HRHBEERRTLAG R 7% S o e s sropioe whtsepie
- (C, - C6) al kyinjufei2dRm canGbt@eNEeRanented, (the réSimual konles Gf E)iNaRaYIZ areR2¢HNMented to

R~-ON=(C, - C6 | - ~( C, - kyl - - NRZ( OR?) :;
- (G, -E:fs) al k)yﬁpﬁéffﬁﬁz%%%%‘% 9—@5@;8 ‘%/"5'6 j"&) o kyl 2C( 0 (NR-OR2), - S(O) nR~;
28ummparefdoventiom

wherein each R= rs independently ! lom hydr ogen, (C, -C6)alkyl,
aryl, or 3@r yl (C, - ﬁ@ ?és%bélnbli déﬁsg(v@ O forr‘Nﬂl%rl.e'ymlcR aré %e‘:r@dc@@\l %M& us&d le theOT
aryl (C -0C6)al kyl-; RCOO(C -Coalkyl-, RRENC(O-0O, R RSNS(JO)Z-'

R RSNS( O) z( C/aresy qelipds anfy cqmeptRpfy-of 1S JRFRSNETE, Usels) &1 Kipl reatipgil éf Hem i s
0, 1 or 2, afaekghing afeem&ASoqée comditidni ndepandenitnegy &ephasbgeki fdoasménsdrsegrenoor

(C, -C6)atkyl, -C(=N N(R')~); or -(C, - | kyl - C(=NRB) (N(R"') ~) wherein R6
represents d—'@c'g%'e R%%%Foe'la%r g‘«‘é”? g§e ﬁ”hgg') ‘g@‘%%’e%wg;ge&hgttf?agel‘i’edeﬁf"ﬁ/ﬁ%'o

t hat the cycheadikeoytosriengpirsoseatto agroeradi reduoai thdpigimentpticovdf s dKiraaffdstedrnyst
be substit ut‘ﬁ\g Qfémgﬂ | east one of RC(OO, RC(OQC, -C6)al kyl -, R20N=,
RZON=( C, - C6) a ﬁy -, R-ONECR2(C, -0C6)al kyl -, -NR~(OR~), RRSNS(O) ~-,

R RSNS(O) Z(C,-C6)al kyl -, R S(OZRN-, or R S(O ?R5N(C, -C6)al kyl-, 30 with
the proviso that when R is only substituted by one of RZON=, then Rz
cannot be hydrogen



05J Ul 2002 WO 00/56702 PC TI1B00/ 00286 -4Wiere R is a cycl ohexyl or
cycl ohexenyl nng, the nng is preferably substituted at the 3- or(5 JUL 2002
4- posi ti ongogdeyer e preferably at the 4-position Were R igscprgordoseent vl
or cyclopentenyf nng, the nng is preferably substituted at the 3-position.
51n a preferred enbodinment, R is rmnosu}f)strtuted In a further preferred
enbodinent, R is disubstituted. In a preferred enbodinent, R is
substituted by at least one of RC(OO or RCOQC-Co)alkyl-. In a
further preferred enbodinment, R is substituted by at |east one of
R3C(OO. 10 In further preferred trtuted b at

| east one of R C(aT@fde(secﬁg)g?rWl'velsno q:?rﬁ’r“{ ngrarﬁrgrs%rrsgg}ﬂ mef

subst i t ut ed riigmatatdne dsbrdenseswoh dzidrasiR~dENn§tds - ) adriey land err the treatmem of
I‘«>zO\I=CI'~22(C,-d %r kyl-, with the proviso that when R is only substituted by
one of RZON= en RZ cannot be hydrogen 15 In a further preferred

enbodi ment) R i gheulyention thuedrdydeae corepaind@hterodla R2ON=, with the proviso
that when R is only substituted by oe of R20N=, then Rz cannot be
hydrogen. In a further preferred enboti nent, R is substituted by at |east
one of -NR2(ORZ). in a further preferged e@ip.pdi ment, R is substituted by
at |l east one of R RSNS(O) 2-, R RSN ,-C6)al kyl-) R S(O ZRSN-) or

R S(O zRSN(C, -C6)al kyl 20 In a furt preferrgd enbodinent, R is
substituted by at |east one of R S(O2zRSN In a further preferred

enbodi nent, R is substituted by at | ¢ast one of R S(O zRSN(C, C6)al kyl In a
further Qreferred enbodi nrent, R is aODHC3-C8)cycl oal kyl nng or

(CS-CB) cycl oal kenyl rin wherein either the cycl oal kyl ring or

cycl oal kenyf %W&’W‘%cegtﬂﬁgx qceRteRie BRI BRIECTOMIEER(O) O, 25

Rﬁlg{ ?) ng § C RC6) aRkiglar (C,-BpErealkiA2Bble @ @@yarbklyényr rn@QJNér@Wé tﬁ‘ertﬁ@)c?dld%yr ,

R S(O zRSN(®4 663%% é@?"y' ”%'érséég’sﬁ) ‘f-‘é"cbhmz‘ ?? iﬁi’&‘?f’cl 5%"&‘%@ Sa{Bdeas‘quHB)ﬂ SelpRitAt:
with the prfDMhSIﬁle tglrm:b doh@stay Cof cmybke nydio: FKIGQ-CIG)‘BIKVIOtaQa,rGImI heteraupcloatkyl;h(d,he

provi so i fituted b B(Q\é(: not hydr ogen
In a fur(§ 9)%‘3 Y ea@ﬁlecfs’rbttg% kPﬁent Y é(tr_(s a E”(tyg‘e%a'?& odl R é%?' ‘X‘y'
(CS-CB) cycI @k keFrydlkomng(C e eybi (- @r)@lhﬂammheao'yel Ga)blkyammpﬂgm@p(%%)aﬂal kenyl

s sub f . '
rRI g?O) ;RZKI_FE“ ?:t}éFk PL 0. r@ﬂe(@ %?%rrg}(ag)rgcgr e%ag(sgr@l %reéccé )Ql&ﬂﬂ hyd%ﬁﬁz or

provi so tha G)Q”Hé dgcpd%ﬂ“k‘éﬁy'lceﬁr‘fé' i LrfovacyPurat Foalkyl-. 0”'S°J°\@“P(CZ§GE’"°VD
by ?36%5 Rt R oot b ot e 1 Bl o7 Lo o R ek Snbol rEht R
NPT oA Y Sl R B e e SO ARSI R o SRt N
enbodi rrent , Cecyi,S s@m(ad(tucmbym, &340 O | 1iC aCHairidrano(pr-€hetv-ed eqndpdi)ment ,
R oo bty fihd S0 OOl (DR Ied R O i CoslhClomey
R20N=CR2( C,R*OblralRON=(C, ﬂa)ﬁhylt r@%r@ﬁz@ﬁrqsh&w \/\A’i‘e?f(cli’IQ2 i éCsQMtylW@ﬂizby
R20N-=, therb(BxN@a@mt éechmre Fjwubdzp kS éphﬁ h@ﬁer@rﬁeéﬁ:ﬁrﬁd :semaQS’én'&EWy R

is substituted cannot en. In a furth

pref er réd eﬂ?&'&f’ ﬁ‘@m “VdF?ge'r‘ écsﬁﬁé't‘Y't‘ift"eaf B’Y' C R¢@)a- M‘Pfer‘feﬁ Bri&f-erred
enbodi ment CSBIkyI Sargiihs t aryKd &gl )dmy - RIRSOIEHOH 2 csﬁﬂﬁmmﬂ@c@@-almmms (O

RS(0) 25N (S RNC o LYl ol e U5 BF! WREELEE Lef] FIPRLL TNt

i S substi
R* and R® are each independently selected from hydrogen or (C,-Cg)alkyl, -C(=NREYN(R*),);

or -(C,-Cg)alkyl-C(=NR®)(N(R*),) wherein R® represents OR? or R? wherein R? Is defined as
25 above;

with the proviso that the cycloalkenyl ring 1s not aromatic,
with the proviso that R' must be substituted by at least one of R*C(0)0-, R*C(O)O-
(C,-Ce)alkyl-, R2ON=, R2ON=(C,-C¢)alkyl-, RRON=CRZ(C,-C,)alkyl-, -NR*(OR?), R*R*NS(O),-,
R‘RSNS(0),(C,-Ce)alkyl-, R‘S(O),R*N-, or R*S(O),R*N(C,-C,)alkyl-,
30 with the proviso that when R'1s only substituted by one of R?ON=, then R? cannot be

hydrogen



In a further preferred enbodinment, R is substituted by RS(O)ZRSN})C 06%

al kyl The (Cz-C9)heterocycl oal kyl substituent, when present on R D5 &L 2002
pr ef er abl we ogisep of 20 the fornula -N Z ~m wherein mis asprdeiBo@d2sabove,
and Zis CH2, NR2, O S, SO or SO2 For any of the aforenentioned conpounds
of the present invention, R is preferably, a 25 group of the formula co
which is substituted as descrlbed above for R, whereinnis 0, 1, or 2,
wherein the dashed |ine indicates an optional doubl e bond at t hat posi tion.
In a preferred errbodi ment, nis Oor 1 WD 00/56702 -6 0 5J UL 2002

PCT/ 1 B0O0/ 00286 | nv\aq f{e %I)c %r ee]tcxytoha cl&@grgyl rl fh’e rmgfsd) ?fﬁra%@%ug ﬁné%zsgﬂ%d

line represents a p05|t|o preterr
enbodi ment, B drgi-position, @nf motehrrefemblyfat thegdrastbodi nent, R is substituted by

=0, =NCH, CH20H, GRH.SrMe.a afclo?erqwgalcva&sém h%emfa h8 saprfaMFatbt}esrubQﬁLﬁéc?{atr ed

enbodinent, nis O; R is substituted t he dashed 'l i ne
represents a‘“@@cﬂﬂsk-':“”bond at that position. In further preferred enbodi nent,

nis 1; and R i ssapsteredbABoditert R’ ISNQ'IJOSUGHZKQH) 10 or OCH Me or a
conbi nati on thereof. The inventl n furt%er VI deg a conpound sel ected
fromthe group coHsd %’f‘i‘eﬁgﬁ”%‘?’.‘ec’ AR BSHte

4- di hydr oxyphenyl )rcy grlefehres anbswmen Res sclt,'l'xtltuted by at least one of R*C(Q)0- or R*C(0)O-

()-N(3-(2, 4‘5[]((];}/3{ oxyphenyl ) cycl ohexyl ] met hanesul f onam de;
() - O Met hyl Y hydr oxyphenyl ) cycl ohexanone oxi ne,

() - O Benzyl - 3- ( 2, #afuhya pesterEdempolionent, B exsahsngedi areastand 0aR’C(0)O-.
h |1 feil, t }
phar macey i cal 'y %%ﬁx%grﬁlr&eééd EmbdUhERT R Q%u ﬂ}ﬁgég dg’{?@{ E( ‘%r@z@f(@{:@ﬁb%i a

conpound sel ected fro group conS|st|ng 0
4- di hydr oxypfe#ii-) cycl ohexanone oxi ne,

()-4-(3- (Hydroxyam Ba)eer! pphigrdf tmlodmbanzenedistiuted by at least one of R?ON=,
R?ON=(C,-Cg)alkyl-, or R?ON=CR?*C,-C¢)alkyl-, with the prowviso that when R' is only
substituted by one of R°0ON=, then R? cannot be hydrogen

15 In a further preferred embodiment, R' is substituted by at least one of R2ZON=, with the
proviso that when R’ is only substituted by one of R*ON=, then R? cannot be hydrogen.
In a further preferred embodiment, R’ Is substituted by at least one of -NR*(OR?).
in a further preferred embodiment, R' 1s substituted by at least one of R*R*NS(O),-,
R*R3NS(0),(C,-Cg)alkyi-, R*S(O),R°N-, or R*S(O),R°N(C,-C)alky!-
20 In a further preferred embodiment, R' i1s substituted by at least one of R*S(0),R°N-
In a further preferred embodiment, R' 1s substituted by at least one of R*S(0),R*N(C,-
Ce)alkyl-
J In a further preferred embodiment, R'1s a (C;-Cg)cycloalkyl ning or (C4-Cg)cycloalkeny!
ring, wherein either the cycloalky! ring or cycloalkenyl ring 1s substituted by one of R*C(0)0O-,
25 RC(0)0O-(C,-Cealkyl-, R2ON=, R2ON=(C,-Ce)alkyl-, R2ON=CR2(C,-C,)alkyl-, -NR¥OR?),
R‘R3NS(0),-, R‘R®NS(0),(C,-C¢)alkyl-, R*S(O),RN-, or R*S(0),R3N(C,-C,)alkyl-; wherein R?,
R? R*and R® are as defined above;
with the proviso that the cycloalkenyl ring 1s not aromatic;
and with the proviso that when R' i1s substituted by R?ON=, then R? cannot be
30 hydrogen
In a further preferred embodiment, R'1s a (C,-Cg)cycloalkyl ring or (Cs-Cg)cycloalkeny!
ring, wherein either the cycloalky! ring or cycloalkenyl ring i1s substituted by one of R*C(O)O-,
RC(0)O-(C,-Cg)alkyl-, R?ON=, or R*S(0O),R°N-; wherein R?, R®, R and R® are as defined
above;
35 with the proviso that the cycloalkenyi ring 1s not aromatic,



Cps - N- [4 - (2, 4 - D hydroxyphenyl)cycl ohexyl) - 1 - butanesul fonam de;
traps - N- [4 - (2, 4 - Di hydroxyphenyl)cycl ohexyl ] met hanesul f orldimjge:200¢i s
- N - [4 - w8 004672 D hydr oxyphenyl ) cycl ohexyl ] net hanesul f onamicetaBoiéo2ss
traps-4- (2, 4- D hydr oxyphenyl ) cycl ohexyl ) 4-(di nmet hyl am no) benzoate; traps -
4- (2, 4- Di hydroxyphenyl ) cycl ohexyl 4-tent-butyl benzoat e;

traps-4-(2, 4- D hydroxyphenyl )cycl ohexyl 4-fluorobenzoate, traps - 4-(2, 4
- Di hydr oxyphenyl ) cycl ohexyl 4 - tnfluoronethyl benzoate; traps - 4 - (2, 4
- Di hydroxyphenyl)cyclohexyl 4 - nethoxybenzoate; 30 traps - 4 - (2, 4 -
Di hydr oxyphenyl ) cycl Lhylhengoat - - ( 2"

D hydr oxyphenyl )cyclc’ghg%){he ﬂrov'so hi gro gnéo%l gubstntgeg:by- R?N '(t%n % cannot be

Di hydr oxyphengldyaggel ohexyl 3,4 - di net hyl benzoate; traps - 4 - (2, 4 -

D hydr oxyphenyl ) cy 0 C.
[4- (2, 4-D hydr oxypﬁen?ﬁﬂcyc o4g?<;?mbr8r§b‘g§/[[ hg%%?%ﬁatteg b\é\%g@é)@g I %@O(C’
PCT/ | BOO/ 0028@ dPYs /| traps - 4- [4-(hydroxyammo)cycl ohexyl)-1,3 -

benzenedi o , trapSmafénﬂéF@m@a@mmeatcmkeuleddbJ,F@cco jpenzened~ol , and a
phar maceut i caIIy accept abl e salt thereof Baese invention further

provides a topi cal '”ﬁﬁ%\’?@?ﬁ&@f?f’?ﬁ&?“beq}'ﬁﬁ'85| t'F 8YPstiyrediby GheEhPrE - Skelw-or
reduci ng the pi gnentatieApeferrsk kmbsaded UIRBNsUBRBINTRE Dl RIOR=, maNanp@gﬁalky‘lalolry

2 compound of PRFROTE-FARE. dih s SR Pk ST BB o B
salt thereof cammebehydrodén is a (C3-Ce)cycl oaI kyl vng or (CS-Ce)cycl oal kenyl
by one Tt hr ce subacLTULHE R EbaREnt ) L S SREE Y RN e B enrol b
consi sting ofyéysgio; hal o; (C, - CG) al kyl ; aryl (CZ- C9) het erocycl oal kyl ;

(CZC9) heter oaryl ; lﬁ-%“r{hg prQ‘é?r@d Mbommer@ R ng@(;&ne@@% %dﬁ{ﬁaz amo; hydroxy;

(C, -Co6)al koxy; 15 ar koxy-; | kyl anmo-
aryl (C, - C6) al kyl arfrd funrﬁhﬂ‘ﬁ(etﬁed 66’5384’"12'9““ R 1 @Jbsﬁé‘}%’l bydX NHR‘RsNS(O)z(C,
Eg &63 a: tyl @(nm vIORAS dﬁwﬁﬁ)médcgwm (@%ﬂ%‘ﬁ) al kynyl hydr O?y( C, C6) al kyl -
al koxy(C ac ro;

cyano(C, - e6) al ky! ?6;%%(%&"” %ﬂ‘ ‘%t%%g SHE’%"“‘%% %kc‘w)ﬁ Nerif1 uor onet hyl )
trifluoromethyl (Cin Eﬁj)‘ﬁédwéferrec(éﬁntﬁﬁ)nmy|Fammbstltuted by R*S(0),R°N(C,-Cq)
(C -C6)acyl agpu(C, - C6) al kyl -; (C, -C6)al koxy(C, -C6) acyl am no-; ammo(C, 20
C6) acyl -; ammo( C, - C6) acyl (C, - C6) al kyl -; (C, -C6)al kyl am no(C, -C6)acy| -
((C, -C6) al kyl) ~afhe(@;CL8)eneoytioalky Gapsiiuent. Witen mejeat lop|R' GOpRierablyGE @pig B ) z,
-(C -Co) al kyle@AUN(RZ) z; RZONE; RZON=(C, - C6) al kyl -; R2ON=CR-~( C, - C6) al ky! -
-NRz(OR2); -(C, -Co6)al kyl -NR~(ORz); C(O (NRZORZ);
-(C -C6)al kyl -C(O (NR-OR~), -S(O nR-, wherein each R2 is independently
sel ected from hydrogen, (C, -C6)al kyl, —a—rNI orz aryl (C, -C6)al kyl-; RC(OO,
wherein R is (C, 25 C6)al kyl, aryl, or a O§Eﬂ Co6) al kyl -,
R C(OO %L -Co)al kyl -, RRSN-C(O) - O ; RRSNS( ; R RSNS(O) z(C, - C6) al kyl -;
R'S(O ZRSN-; R ( ' erein mis 0, 1 or 2, and R' and RS
are each mdepend%tl I}Egaégt@ar%b%gﬁ r\M(;ro en or (C -GCs)al kyI

- C(=NR6) (N(R ) 2) ; de-‘rC':‘( BRZ G PabRyP-8.= NR6)(N(R )z) wherein R6 represents
ORZ or R~ wher ei nF&Zany%f B hioR@fbriendit@wBountd oninkprdsBRt feRldnS R’ Isfbeéfertanh?a
cycl oal kenyl rin | S, not aromati c, 05J UL 2002 WO 00/ S670
PCT/ | BOO/ 002%8”"% "R proviso that R nust be substituted by at | east
one of RC(O O, R’C(O)O(C Co) al kyl -, Rz
RZON=CRZ( C, - C6) al kyl -, -NR2(ORZ), R RSNS( ) ~-, R RSNS( O 2(C, - CG) al kyl -
R S(O 2R5N-, or R'S(O) 2RSN(C, - C6) al kyl Where is a cycl ohexyl or
cycl ohexenyl nng, the nng is preferably subs |2'ut ed at the ' 5 3- or
4-position, and nore preferably at the 4-pogition. Were R is a
cycl opergdyl or cyclopentenyl rng, the nng preferably substituted at the
3-position. In a phef @rs{,&qtu@ah,@@egamgd atidve k¥ RYDNOsubstituted. I n a further
preferred embodi nent |s di substituted 10 I'n a preferred enbodi nent, R
is substituted by 'éet'e'Péét%q ToWé of RBC(O)O or R3C(O) O (C, -Cs)al kyl -

wherein the dashed Iine indicates an optional double bond at that position.

RZON=( C, - C6) al kyl -

In a preferred embodiment, nis O or 1



In a further preferred enbodinent, R is substituted by at |east one of
RCOO. In afurther preferred embodinent, R is substituted (o gt dopast
one of RSC(J%Q;,;&OZ Co)al kyl 15 In a further preferred enbodi wefRliBodloo2ss
substituted by at | east one of RZON=, RZON=(C, - C6) al kyl -, or
RZON=CRz(C, -C6) al kyl In a further preferreg enbodi nent, R is substituted
by at leasl one of R2Z0ON=. In a further preferred enbodinment, R is
substituted by at |east one of -NRz(ORZ). In a further preferred

enbodi nent, R is substituted by at |east one of RRSNS(O) ~-, 20

R RSNS(O) Z(C, - C6) al kyl -) R S(O) 2R5 or R S(O 2R5N(C, - alkyl In a
further preferred é?r%éﬂ?“ﬁ‘e?ff{e" ewgtcg'ﬂﬂ'g'tri‘ fsué'é%’gﬁ?/e é?ghleggé? '?%%SGBF a double
R S(O ZRSN-. bondatfthat pdesion pref erred enbodi nent, R is substituted by at

| east one of R §{O , | kyl - n further preferred enbodi nent, R
is a (C3-CB)cycl oa?’ﬁ!’;ﬁwﬁ\%&'%?e?é@&%'S"éb‘cT g’a1l kenyl 25 ring, wherein either

t he cycl oal kyl r ng !ro# fugies Iptsddried erbodingnt B' 18 aitstiiutedtbyd Qo FNRHCC E) @,

R C(OO(C -0C8)al kyl -, RZON=, RZON=(C, -CG)? yl -, RZON=CR~(C, - C6) al kyl -)
-NRz(ORZ)) R RSNS{O) 2-, R RSNS(O) 2{C, -CG){%H yl-, R S(O zRSN-, or

RS(O) ?RN(Cg- C6) al kyl -; wherein R2, R, R alW§ R5 are as defined above, with
the proviso that the cycloal kenyl nng is not aromatic 30 In a further
preferred emb8di fRENAleE thergofy (3. CB) cycl oal kyl nng or (CS CB)cycl oal kenyl
nng, wherein eithem 4 urnhe pedidallepboairgnton 1scy (' aadusetiyted BNGNDS!, sndbsikidastiead
by one of RBC(O O, R C - | kyl -, RzON=, or R S(O) zRSN-; wherein
Rz, R, R an e)lf’{%()rS?eé“sa?sd%g?F’?’nrg’aa%ge%;no\?\ﬁth the proviso that the

cycl,oal kenyl nng i & foditer pretemat emb8Ement, misph ehe Rl ecuestihaeld hpRO, =MROH| €H,0OH,
substi t ut egd gé(r RCOO or RC(OO(C -Co)alkylin a further preferred

enbodi nment is substituted by RC(OO WO 00156702 g 05 .1U~ 20D2
pcTnl aoo/ 002s6 fn a further preferred e Hhrent, R is substituted by
RCOO(C-Coalkyl-. In a further prefenped enbodinment, R is substituted

by R20N=, R~-ON=(C, -C6)al kyl -, or RON=CRz(C, ~-C6)al kyl In a further
pref erred enb&di daeibinatds thdréofsubstituted by R2ZON= 5 In a further preferred
enbodi nent, R

iR 15 L TR A R ST i
R'S(O) ZRSN-, or R S(O ZBSNM(fy-4-Ch palitkygtoxyphenyimydanekdrene prieker r ed enbodi nent
R is substituted by RS(QO,? o [ jment, R is
Substi tut oh by R4S(O): %’@%?QV%‘?’?”PPwf@%[?gp’{y@%%@f%é&g‘?g‘gdfc| oal kyl
substituent, when pr esef}-Odvetil-3¢2.4dingdrompewhcycohefzopnaibame,) is preferably
a group of the fornula:, s S 278N, ' j fi bove, and Z is
CH2, NR~-, O S, SO or %&B%gzylkgr(ﬁr‘lg\re@’?ér? L){Bﬂgewé??)gr?ozﬁ)gaﬁto b%ﬁ’gﬁgcorrposi tions of
the present iand@mhamraceicalyfacedptabieoapdera®’ of formula | is preferably a

group of the fornuha |Mﬁt%§6dﬂﬁﬂ%&§feisTa%rﬁ;g)uﬁﬁsﬂﬁl&ffi'cpﬁgwe%b&\é%oﬁggtmgo?:_

wherein nis 0. 1, or 2 erein the dashe I ne indicates an opti onal
doubl e bo® at that posqb-Megwl_-A-(z, 4-dihydroxyphenyl)cyclohexanone oxime,

(x)-4-[3-(Hydroxyarmino)cyciohexyl}-1,3-benzenediol,
cis— N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] = 1 — butanesuifonamide;
trans — N - {4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]methanesulfonamide;
cis—- N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyllmethanesulfonamide;
25 trans-4-(2,4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate;
trans - 4-(2,4-Dihydroxyphenyl)cyclohexy! 4-tert-butylbenzoate;
trans-4-(2,4-Dihydroxyphenyl)cyclohexyl 4-fluorobenzoate,
trans - 4-(2, 4 - Dihydroxypheny!)cyclohexy! 4 ~ tnfluoromethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methoxybenzoate;
30 trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methylbenzoate;
trans - 4 - (2, 4 - Dihydroxyphenyl)cyclohexy! 4 — chlorobenzoate,
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 — dimethylbenzoate;
trans - 4 - (2, 4 - Dihydroxyphenyi)cyclohexyl 3,4 - dichlorobenzoate;



In a further preferred enbodinent, nis O or 1. In a further preferred
enbodi nent, n is 0; and the dashed |ine represents a double bongsa}ULtjmt
position. ko go/d¢d6d her preferred enbodinment, n is 1. 25 I n aptcunBbieeo2
preferred enbodinent, R is substituted by =0 =NOH, CH20H or COH Me or a
conbi nation thereof In a further preferred_enbodinent, nis 0; R is
substituted by =NOH, and the dashed |line represents a double bond at that
posi ti on. WO 00/ 56702 -10 0 5 J U L 2002 PCT/1B00/ 00286 I n further
preferred enmbodinent, nis 1; and R is substituted by =0, =NOH, CHzOH, or
coH Me or a conmbinati 0’]4@"?61% brox3/oh Ichﬁﬁﬁi}ﬁmbl’ﬂ ﬁﬂ{i 4@ urther provides a
topi cal pharmaceutical conpos t|o enlng I'n or reducing the

pi gment ati on of skin ma H@nrarm- l‘bﬁwﬁr@mﬁry@cmﬁa«wﬂdaﬁ bergenrgAidhccept abl e

carver, and a skin-1ightgei ng. @{e,rgk)ggmm@;cloggkyngcgmbage@gdmctl ve anmount of
a corrpound selected fromthe group consisting of: 4-(2

4-Di hydroxypﬁéﬁ’\?P?%V@F%ﬁ‘é%&'éﬁ?ﬁ‘?@tawilsﬁ'bmeffef O Met hyI 4- (2,
4- di hydr oxyphenyl Jray dredeax anemen auitee;préhddenz Wopi¢k! (pharmaceutical composition for

4-di hzdboﬁzgp@%#eﬁ l:noggx%yugﬁmnghg&eerpgimenﬁatlon of skm n a human, comprsing a

3- (2, 4- D hyatmexeupletingtoepiable @hrexraamﬁ’@slmehgm:nmg or pigmentation-reducing amount of
-N-[3 (2 4- | ) cycl ohexyl ] net hanesul f onam de; 15
-4-(3-(Hydr %@éﬂnﬁéy@%q%hex | )-1, 3- benzenedi ol ,

- O Met hyl - 3- (2, 4- di hydr oxyphenyl )cyq:Uohexanone oxi me;
(@
2

1~

- O Benzyl - 3- (2, 4-di hydr oxyphenyl ) cyc|l ohexanone oxi ne;

(2, 4- Di hydr oxyphenyi ) - 2- cycf opent enege ofdHire;

-3-(2, 4- Di hydr oxyphenyl ) cycl opent . oxi me; 20 and a pharnmaceutically
i ny

acceptabl e salt thereof The present vention fdrther provides a topical
phar maceuti cal conposition for |I~ghtenring skin or reducing the pignentation
of skin in a human, conposing a pharndgeutically acceptable carver, and a
skin-1ightening or pignentation-reducing effective amunt of a conpound

sel ected 1§ rogad g rrgac@mawgép'iswer@mereozmr@?&n N- (4- (2 4 -
Di hydr oxyphenyl’) cy¢cl ohex - but anesul fonant de: traps -

(2,

- Di hydroxyphenyl '?@I‘Shé&%ﬂ"?ﬁ'ﬂ'Wﬁ%@%@ﬁﬁeﬁmaﬂ@”y'd}“g WhGNF'” e(”lﬁr the(%cmﬂ'ky'
Di hydr ox%/ghemgl ()rC%yﬁlbﬁlk&?WNﬂlr]gWE'fsbtﬁﬁlﬁ&ﬁdd fyooeaiotiRiee surt])smuents mdgpendently selected
traps-4 : r ox en cl ohe enzo aps -
o (5o a D by diTh Y FRGHBh L TYE TR e S B L Bghelerodyebaliy: (€
traps-4-(2, @de@&@xmﬂ@qyﬂspwycl ebexaGHACE-Crelkgbeamaoat eydrbxyapeC,-CereikoRy: 4 -
Di hydr oxyphe, Tt . 4 -
D hydr oxﬁ;heﬁzlcﬁ) Cd%;&}%? i Céacy'?re %c))y%agﬂ?z?%gét{%&e gﬁg%n"% aaQr?.}o(c Cs)al‘()a
Di hydr oxyphéefyfye %Y&@;g* - s)?ﬁ‘b’ﬁﬂ'ﬂ?é?ﬁoa(?ecs)ﬁ'kafp’é (CoALe)alkypyl; Aydroxy(C,-
Di hydr oxyphegydigyey ¢t 0bsandxy#,-c,)8RNIOT @Rzead8ic, -Ce)alkyl-; mitro; cyano(C,-Cg)alky!l-;

1 halo(C,-Cglalkyl-;  nitro(C,-Cg)alkyl-,  trifluoromethyl,  trifluoromethyl(C,-Cglalkyl-;  (C,-

Celacylamino-; (C,-Cglacylamino(C,-Celalkyl-; (C,-Cglalkoxy(C,-Cg)acylamino-; amino(C,-

20 Cglacyl; amino(C,-C¢)acyl(C,-Cg)alkyl-; (C,-C¢)alkylamino(C,-Cy)acyi-; ((C4-Ce)
alkyl),amino(C,-Cg)acyl-; -CO,R?, -(C,-Ce)alkyl-CO,R?, -C(O)N(R?),, -(C,-C)alkyl-C(O)N(R?),;
RZON=; R?ON=(C,-Cg)alkyl-; RZON=CR¥(C,-C¢)alkyl-, -NR*(OR?); -(C,-C¢)alkyl-NRY(OR?); -
C(O)NR*0OR?); ~(C,-Cq)alkyl-C(O)}(NR?0OR?), -S(0),R? wherein each R? 1s independently
selected from hydrogen, (C,-C¢)alky!, aryl, or aryl(C,-C¢)alkyl-; R*C(O)O-, wherein R® is (C,-

25  Cglalkyl, aryl, or arylC,-Ce)alkyl-, RC(0)O-(C,-Celalkyl-, R*R®N-C(0)-O-1 R‘RNS(O),-;
R*‘R°NS(0),(C,-Cy)atkyl-; R*S(0),R*N-; R*S(0),R*N(C,-C¢)alkyl-; wherein m is 0, 1 or 2, and
R‘ and R® are each independently selected from hydrogen or (C,-Cg)alkyl; -C(=NRE)}N(R*),);
or -(C,-C¢)alkyl-C(=NR®)(N(R*),) wherein R® represents OR? or R? wherein R? 1s defined as
above,

30 with the proviso that the cycloalkenyl ring 1s not aromatic,



WO 001 56702 -11 0 5 J Ul 2002 PCT/1B00/ 00286 traps - 4 - (2, 4 -

Di hydr oxyphenyl ) cycl ohexyl 3,4 - dinethyl benzoate, traps - 4 - (@5 AL-2002
Di hydr oxyphgyat/sstosc! ohexyl 3,4 - di chl orobenzoat e; PCT/1B00/00286
(4- (2, 4- D hydr oxyphenyl ) cycl ohexyl ] met hyl propionate, cis / traps - 4.

[ 4- (hydroxyam no) cycl ohexyl]-1,3 - benzenegliol, 5 traps -

4-[ 4- (met hoxyam no) cycl ohexyl ]-1,3 - benzenediol, and a pharmaceutically
acceptabl e salt thereof In a further preferred enbodi nent, the
skin-1ightening or pignentation-reducing effective amount of a conmpound of

formula 1 of the Rhar@BGRNIGLGRL HEMMRORE LhAlulls e LESAIY ABKSELI @2 (bf-2

xﬂ'@fcpf
tyrosi nase- i nhi bitin ective amount he conpoun present

i nvention fur(Eh€s) a'b&"oﬁzﬁ’é'g BQNTHE cad)altra R EGR( EaPs)ébﬁpdﬁ tqpozh ':T'BrNS(O

i nhi bi ting t y§R|NNBSE LAl URRD),FRIRPRFNS) RNAIGTRGGUE | cal |y accept abI e
carrier, and a tyrosinase- i'nhi bi t |ng ffectl ve anount of a conp

und
sel ected from anoihera&’ sonpisiehery! eicyaRyexsrY rre e 8?%‘%?%%’%%”)5“‘“‘9" at the

phar maceuts ceg,L omgm@htér@r}ﬁor@ retdaagl)pgtaseenbog.tmﬁentl on. The present invention
further provides a nethqd of htem ngloskl n ﬁ{?ﬁ duci n

t he 15 ,
pi gnent ation of sIQN'PFr?ﬁ? & ﬁﬁﬁ‘ﬁ‘?ﬁ’ R ey 'P%P?gn'g pfeéergti)( tHostitied 3
ski n-11i ght enittiegB-pesitwki N pi gnent at i on redum ng effective amount of a
conmpound of fornmula a r caI |y acceptable salt
t hereof, wherein. "I‘-?a prefe"eg_ig'bogéeg{ & 's% %@o%ﬁtﬁ or (CS-Ca)cycl oal kenyl
ong, wherein eithen afurthecpyrefeoed krybodmerthriﬁ l&)ﬂisvziysclquI kenyl ring ~s
substitutgd by on { He I e
o tutgd by ong ggleg%ge%eehng)itﬂgﬁ\tetﬂcﬂ_ AlsSo umfcp@,ngqgst e REGBSFEL Jr'FREYA)BS
( C2- C9) het er ¢e: )iﬁa‘ll kyl; (C2C9) heter oaryl aryl (C C6) al kyl -, =0
=CHO(C, - C6) al kyl , I@Mhehbf%@éd’em&ﬁame@@)@||§<§Ub¥mu@636!/ @Qea'sm‘)eacjf h@@‘( o-.
(C -C6)acyl, (C, -06)al kylam no-, % : ; kyl -
(C, - C8) al koxy- CO G furter Diisyia e P Pagit. RO, Sueeéme%)bé@k'e%ypne i RIGOIHC?
(Cz- C6) al kynyl) amhydroxy(c 25 C6) al kyl -; (C,-C6)al koxy(C, -C6) al kyl -

C -C6 C -C6 | | - . Vi C6)al.kyl -: hal o C, - | -
§1| tro( )CaCéG?)z;%/l((yl In a FF%/ru%r?%\FlFlﬁ‘% [?beg'%%n l(.IRCC;:I’ '8@%%{')}’%?;@ @é)ﬁl%ﬁ%)?f’e- %?)ngﬂ
(C, C6) acyl anRA@N=( C( Cs)a@) acRIGNHARS(QGCL )86y al kyl -

(G SoLal ko (G- G0) peyLafhdheo o ABERG, ) Sa%"r‘#‘#%%f%by AR R - s
al kyl ) zammo( C, yCG)fa%S}dr‘her pf@@)zﬂ-emm@@&”t?@) &I%’PFm@eﬁ Rpat 'ea@(@)el‘q( RBQQORZ)

- (C, - Co) al kyl - C( O\ NG RHhes é%rr&@%odxml\ﬁ( Q s‘u@t)t@ttagﬂf at least one of RR°NS(Q),-,
RAQN-CR(G, - G NR2 (OR2 #ﬁsz NRz(OR-) " &L O) ( NR-ORD)"

(C, - 06) &P kyR: F%E{“@j%h(ﬁ?@f&ﬂ‘y' R&(®) °’vﬁﬁ§ﬁ%ﬁ2%¥‘{é96ﬁs #Y-—s i ndependently 0
5J UL 2002 WO O SfarkhRer d?&%d&ﬁﬂfo@ﬁw’éﬁﬁ R! k2apdtanéeply 5tﬂéal§lﬂo|ﬂ¥df®'§€m)qR5N

S ol e U S MR Pl

RREN- C( O) - O Co)BRENS( O) 2- R'RSNS(O)Z(C c8) al kyl -: RS(O)ZRSN-

R S(O) 2R5N(C, - C8) 7 Ops
|nd(ep)enden'gl y sel) @cét(éghﬁ?r %&Le% &gghé'lr?érgrR ';aq%é%é)ci&%lkﬁr QNEE) C*\gﬂ% E E
or -(C, -&5)al |wf@(&trNR6')ﬁ(rN@R)62§'°%{hérr@9 rPrRB'CPé}BP@ééﬁ‘Ss'S @J@stlwedm Pn
is defined aﬁ (ﬁl@ L6G,-O it 2oRi=0VRBIN( DAt dike, Credparieny! )anwmg Nmsz(mt)

hen R i s s RelSBD RRR e R, ﬁ<h§R&eoe%‘%‘?9am¥ i efaheereran ¥

wherein n i sROR*and r25 ae a8 defweepeoveuch ( C5- CB) cycl oal kyl nng or

L o

- OC( O) phathy| , hal b,a fodher @BYertedyembodiment ROs 206)- @kadloa}ky!—rsmpr (CSONCy@BYkenKly | |
the. EESFGC)B?' 815 O e Mo L ioaihy A P lab e i oEn
tri-substit 3@(60 QM%rCe)qi%Y' i 82%m@clpoﬁ(@>lgﬂ Nomheyan (ﬂﬁe&aeﬁylaw |Rﬁ@fe endefineg i s
preferably saq)gsgltuted at the 3- or 4-position, and nore preferably at the
4-posi tion Were |sacycloe or cclo entenyl nng, the nng is
preferably substl‘f"lJ"t'Bﬁ PEvsp et Be ‘}él?at”ieBH 96 N 2Pi'ef erred embodi ment, R
i s nonosdbstitut ed al mefarrédjérhﬂf:Eirmqmn ' &y subsitetad o g RABICHO- dRR*C(D)OH S UD3aIkyl- ut ed

0 2Pl err e e by B o RCEPRUE Bl Fpgppod 1S Subst] tutec
RzON=(C, - C6) al kyl -) RZON=CR2(C, C6) al kyl -, -NR-(ORz), RRSNS(O)2-,
R'RSNS(O) 2(C, - G8) al kyl -, RS(O)ZRSN-, or R S(0O)zRSN(C, 25 C8)al kyl



In a further preferred enbodi nent, R of the conpound of the nethod is
substituted by at |east one of RCOO or RCOOC(C -C6)alkylg39yCopal kyl
In a furthgyopsséesred enbodinent, R is substituted by at | gastis00/6028
RC(OO. In a further preferred enbodinent, R is substituted by at |east
one of RC(OO(C In a further preferred gnpbodinent, R of the conpound of
the method is substituted by ai |east one of R20N=, R20N=(C, - Cb)al kyl -, or
RzON=CR~( C, - C6) al kyl 05 J UL 2002 WO 001 56702 PCT/1B00/ 00286 -131n a
further preferred enbodinent, R of the conpound of the nethod ~s

substiuled by ot |egsl. gngutle SR B UL pLEIGEISE ST rent,
51n a further preﬂ@ﬁﬁmeenﬁb@dﬁmwodimenbﬁ 'esh@bétdntp@mnd?z@ﬂ 1 RAONTEE Hablkys,
substituted by, g; RF Kkpf RRSNS( Q) 2-, R'RSNS(O) 2(C, - G6) al kyl -

R'S( O 2RSN-, or R'S( Z.URS C G)alkyl in a further preferred enbodl ment, R
of the compound of 't dBrhEPHIers @%ﬂqnhﬁ@di“sﬁmlé?d ¥BNone of R S(O)ZRSN

10 In a fusther pref2fngs ppabad dmisbment, FOfs aubﬁumemowmﬁ the rret hod is
substituted by at |east one of R'S(O zRSN(C, - CG)

preferred enbodi mefft?3 Yheelples ARSI B s4hs 'W?Pr?éicﬁ ﬁé"%@bsﬁ ’Bﬁ’tséﬂ)zﬁy at
| east one of byak@wxXR{IO),LN-pbrkyELO) ka’nca, Cfsl)ml»tyhel’ preferred enbodinent, R is

a (C3-Ce)cycl oal ky n ein either the
cycl oal kyl nng or 1{%{‘18’{;{1% erdﬁﬂg ﬁ'?en |S¥h?t'i"§ ({)Vr%%a‘\%%kﬁ (OO0,

R3C( O O (C, - Cs) al kil a furtiZ OhdterreB20 80 IQenCGE) alskyétnutemms(mﬂsﬁc @5 )atiyky| -
-NR2(CR2) RRSNS(

RS(O) ~RsN %, - C6) alo)lﬁ'%? (© %verif‘%%%"%@é& ngggt&‘éﬁyd” g B AR of 8L comp 9“e”d| A a
further pref efermade bmdﬁrﬁ'elmp oraRP qf&f'eéor(T@?- C8) cycl oal kyl nng or

(CS-Ce) cycl oal kenyl 20 nng, wherein either _r_%g cycl oal kyl nng or

cycl oal kenyl nng ~s substituted by one of R ) O, R3C(O O (C, -Co)al kyl -
RZON=, or R S(O) zRSN-; wherein R2) R3, MRS are as defined above In a
preferred enbodinent, R is substituted b rTpf RCOO or R3C(OO(C,
C6)al kyl 25 In a further preferred enbodi rrent R is substituted by one of
R C(OO. In a furwieeen priebedefodd alpdyedangent , R is substituted by one of
R3C(O O (C, -Co) al I URt rred enbodiment, R is substituted by
one of RZONE, Rzol\lzil(sc?hégff'fz EF Og{r%flgfﬂ\lzCRZ(C cs)al kyl in a further
preferr ed'Serbodi meer, anR of tge s’ﬁlﬁ@"f‘?rﬂm‘%‘ﬂ cppPestieniof HIEOREESED Mveniien (it t ¢fethe
preferred entb@ﬁ'ubmtoffdﬁnulb%s%@&bblpﬁfg%hpm(th@ﬂ@rnﬂfa -NR~(OR2) In a further
preferred enbodinent, R is substituted by one of RRSNS(O) 2-,

R RSNS(O) ?(C, - C6) al kyI , R S(OQZRSN-, or K ZRSN(C, -C6) al kyl-. In a
further preferred enbodinent, R is substilftuted by one of RS(OzRSN in a
further preferred embodi nent, R ~s substitytef)by one of R S(O ?R5N(C, 35
C6) al kyl - . WO 001 56702 -14

which 1s substituted as described above for R';
wheremnnis 0, 1, or 2,
20 wherein the dashed line indicates an optional double bond at that position.
Iin a further preferred embodiment, nis 0 or 1.
In a further preferred embodiment, n 1s 0; and the dashed line represents a double
bond at that position.
In a further preferred embodiment, nis 1.
25 In a further preferred embodiment, R is substituted by =O, =NOH, CH,OH or
<OH
Me '
or a combination thereof
in a further preferred embodiment, n is 0; R’ 1s substituted by =NOH, and the dashed

line represents a double bond at that position.



05 J UL 2002 PCT/1B00/00286 In a further preferred enbodi nent, R of the
conpound of the nethod rs substituted by one of hydroxy(C, - C6)gabkyl-2002The
(CZ- C9) hetyep@oxehpal kyl substituent, when present on R of theE/sowpersed of
formula I, is preferably a group of the formula -NZ ~ ( )mwherein mis as .
defined above, and Zis CH2, NR2, 0, S, SO or S02 For any of the

af orenenti oned nethods of the present invention, R of the conpound of
formula | is preferably a group of the forrmula. 10 which rs substituted as
descri bed above for R, wherein nrs 0, 1, or 2, wherein the dashed Irne

i ndi cates an opti gnal dou POSi4r wA h I red
enbodi nent, n is 8 ?nhirpi erFecpemq?dOdﬁeﬁ hfad’;t')Pen(%ajrér e'%g%rrbﬂc?% d ﬁl'blr-gc‘SJSH

t he dashed |ione represents a double bond at that positron. In a further
preferred enbodinent, nis 1 In a further preferred enbodinent) R is
substituted by =0 =NOH, CHZOH or OCH I\/B<98-40r a conbination thereof. in a
further preferred enbodinent, nis 0: R substituted by =NOH, and the
dashed Irne represents a doubl e bond at t hat posriron. In further preferred
embodi nent, A" # SCMYN4AYNRESS s substituted by =O =NOH, CHzOH, or 25 OOH Me
or a conbg natl on Uh@rtﬁéﬁent anerﬁloril fhhHer Zﬁ@/ﬂjem leﬁﬁw&makEutEﬁdenﬁfb@ﬁl&OZ&ﬁ I n

a preferred esent _inven

admm-st er ny FQrFP E’ﬁﬁﬁ* éecjg‘i(rfgrrﬁ? P'&FP{E rgtﬁtfoﬂgo(?a‘?n B At onapr's'ng(?tfg'nynga C%Y‘Fglc‘ft i ve
amount of a emepvablaobasrfet eatded s‘krrmghteheg gqrq:mnemmtm sdiunnp effedivd 2mount of a

4- Di hydr oxyp - Di hydr oxyphenyl ) cycl ohexanone
oxime; O vet R o&)wf%e%cﬁe%ﬁ%&qug cgﬁ)g/h cycl ohexanone oxi nme, O Benzyl -4-(2,
4- di hydr oxyphenyl ) cycl dﬁé%a@ttmeowww cyclohexanone oxime;

3- (2 4- dl‘é'ly_dr oxyphenyl )O'rﬁ tﬁ}fgl(gk@&%&xyﬂ% l)cyclohexanone oxime;
()-3-(2, 4- D hydr oxyphen ycl ohexanoneg; 6

3- (2, 4- Di hydr oxyphenyl X}t‘}t(Bt‘I‘eS%'BYPr%VB'?f@Y'WF'ﬁ@XaW”e oxime;
()-3-(2,4-D hydrOXyphelyiagy@h@hwﬁ&m@c@%hmn 1-one oxime;
()-4-[3-(1-Pi perazi nyl)c cl ohex Og benzenedi ol ;

()-N-[3- (2, 4- Di hydr oxy r@xf‘)%@%[ Yf&‘éw' RN XHCEE PY BRani de:
()-4-[3-(Hydroxynet hyl )Q—Y\ﬁ[b@iﬂﬁmy}jmiyp’&eii}e)ﬁﬂcﬁihéiyl]ﬁtleihaﬁésulfonamlde
()-4-[3-(Hydroxyamo) c cI ohexy 6%? 3-benzenediol; cis

i rans- 4- {54 (Hydr oxymet RytiEsr éWP?)C)f'°PSXVBér?z%‘?TéE!?et9I°" cis /
frans-4- (4 Hydr oxy- 4- nﬁl)@M&M@JBQDQWHy}imiyp&eW)Bid&im%r@hé oxime:
()-O Met hyl -3-(2, 4-di hydr oxyphe cycl ohexanone oxi

()-3-(2, 4- D| hydr oxyphef% %Zﬁéf(ﬁﬁr%%t%}%‘f%md°“zéanone oxime;
()-O Benzyl -3-(2, 4-di hs@amwp&ewhémd@bﬁmmaﬂe O EE,
3-(2,4-Di hydr oxyphenyl cI opent eno

() - 3-(2, 4- Di hydr oxyphekn F’)‘% Oy ré’ﬁ’fpéﬁ?%rbéyc"pema”"”e OoXime;

20 and a pharmaceutically acceptable salt thereof
The present invention further provides a topical pharmaceutical composition for
fightening skin or reducing the pigmentation of skin In a human, comprising a pharmaceutically
acceptable carrier, and a skin-lightening or pigmentation-reducing effective amount of a
compound selected from the group consisting of:
25 cis~ N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] — 1 — butanesulfonamide;
trans - N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl)methanesulfonamide;
cis— N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyl)methanesulfonamide;
trans-4-(2.4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate;
trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-tert-butylbenzoate,
30 trans-4-(2.4-Dihydroxyphenyl)cyclohexyl 4-fluorobenzoate;
trans - 4-(2, 4 - Dihydroxyphenyl)cyclohexyl 4 ~ trifluoromethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methoxybenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methylbenzoate,
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — chlorobenzoale;



()-3-(2, 4- D hydr oxyphenyl ) cycl opent anone oxi ne, and a pharmaceutically
acceptable salt thereof 25 In a further preferred enbodi nent) Orbe J e 08bd of
t he pr esenty o gysdbz-on conprises adm nistering to a human a slkicrabbgesni ng
or pignmentation-reducing effectwe anount of a conpound selected fromthe
group consisting of 4 - (2, 4 - D hydroxyphenyl} - 3 - cyclohexen - 1 -
one; cis | trans - N- [4 - (2, 4 - Di hydroxyphenyl)cycl ohexyl]acetam de;
30 crs - N- (4 - (2, 4 - Dihydroxyphenyl)cycl ohexyl] - 1 -

but anesul fonam de; trans - N- (4 - (2, 4 -

Di hydr oxyphenyl ) cycl ohgxyd 1 mezzhan%yart)%aéﬂyq@ycao%@n 34N amblyiber8ate4 -
D hydr oxyphenyl ) cycl ohexyl ] met hanesul f ona 4 4

Hydr oxyphenyl ) cyci ohexyB¥ =4 1(2. 4~ D'“M@Hﬁ@ﬂ%‘&i)ﬂicmﬁ’fy&gﬁt‘rdé%‘é"”?be%‘iaﬁ?l [4 -

(i hydr oxyphonyl ) sycl ohexu] L acer ot m oo eome e S e 6702 - 16 ci s -
I hydr oxyphenyl ) cycl ohexy cet 7 -16 cis -
Methyl [4 - (2, 4 - di K54 @n@rﬁrwamwﬁ‘éx%qea@ﬁ? ét ebenf?rgﬁ'g' [4 - (2, 4
- Di hydroxyphenyl)cycl @b@xw[]aamembxyammnbycla@ﬁ//n BOOQ/RO28@BdorS - [4 - (2, 4 -

[
Di hyd h t t S (4 - (2, 4 -
D et oy oA 3 et Segtsde BlfereS o LraPS 1412

4- Dr hydr oxyphenyl ncgcluahee xprefeaed teomiotimente the rsinfighteaps or  digmentation-reducing
E)A' 22 (éméﬂ)e[,;[ e{i%\{,ééégril/ogj él((:%mgy L&lﬁ flp@gﬁ.g%ﬁggt?éozrharmaceuncal composition of the present
()-3-(2, 4- D|nnmﬂ@xry@mernwa)swwbdmﬁé&?émwm%ﬁacompound

()-3-(2, 45 D hydrowéofa?éayrh}.nwnwﬂmmrc]mb,eéﬁa@sear ParREEAReal Mmposttion for
()-3-(2, 4-Di hydroxyphenyl ) - N et hyl cycl ohexanecar boxam de,

()-4-[3- Hy ‘8529‘“’39 éFﬂf@P?ﬁ(&’/‘n%PH’W’) ﬁ&p%@(9lq‘aﬁn?§eﬁ‘é’ﬁ%¥eﬁ%P@P'e carrier, and a
()-I\F[Z?1 E ,%@blhyﬁr@mmmﬁwétm@mb@hh@xybwramhg@bcéaﬁd from amon% the compounds of /
traps-4- e clo i met am no) benzoate; cis
rabe - e (oA SRR P e O ARSI PBORYRY & oReT Averigr

traps-4-(2, 4-Di hydfeowmemyér)noymlrmbremhdest ayhetradbetnighening skin or reducing the
f 4- |
rans- Df% cﬁ@ypﬂ&?é?’%kn"\en riL]J%g & %ﬁé’llpﬁ Q%r% 9?%@%%@&1%%‘\% sk n- I%R%nmg or

4-(2, 4- heny! ex

traps-4-(2, ¢*Dnmywn@mvph@nwpy&wabﬁ@%yld@i@ma@mébéhzm&ab traps - 4-(2, 4 -
D hydr oxyphenyl ) cycl ohexyl 4 - triflugpronethyl benzoate; 20 frans - 4 - (2,
4 - Di hydroxyphenyl)cycl ohexyl 4 - nmethoxybenzoate; traps - 4 - (2, 4 -

D hydr oxyphenyl ) cycl ohexyl 4 - nmethyl penzogte; traps - 4 - (2, 4 -

Di hydr oxyphenyl ) cycl ohexyl 4 - chl orjobeRyoate; traps - 4 - (2, 4 -

Di hydr oxyphenyl ) cycl ohexyl 3,4 - di pe benzogte; traps - 4 - (2, 4 -

D hydr oxyphenyl ) cycl ohexyl 3,4 - di chlsrobenzoate; 25

traps-4-[ 4- (Phenyl sul fanyl ) cycl ohexyl ]|-1, 3-benzenedrol, traps - 4-[4 -
(Phenylsulfonyl)cyclohexyl] - 1, 3 - P¥hzenediol,

[4-(2,4-D hydro hen C roplonate ethyl 4 - (2, 4 -
d|hydroxyphéﬁ9F¢¥gaT’ akV%F 9@?%?%? g%@ ®®% boxyl ate; cis | traps - 4-

[ 4- (hydroxyam no)Rfyscda hex el dledkyBring dédzenadioakenyBlind, map@in-either the cycloalky!
4-1 4-( ho | )~ - I y
accept abte Lpd BRABHERPREY Lickyded ohRERDAIE sooiiln® SAREIRAR ER] ¥,

pi gnent at i orﬁwmetﬂecﬁrn@ ednsistng obcmg-um!o.oﬂc ﬁe)@ﬂwﬂp@mhd@fcgihh@rqmlmw o(\Cz‘t he

present i nvepjhk@bah® ank¥ OShikASe=0,nNaERbIE M)aikyl, amino: hydroxy, (C,-Cg)alkoxy;
aryl(C,-C¢)alkoxy-, (C,-Cg)acy!, (C,-Cglalkylamino-, aryl(C,-C¢)alkylamino-; amino(C,-C¢)alkyl-;
(C,-Cs)alkoxy-CO-NH-; (C,-C¢)alkylamino-CO-; (C,-Celalkenyl; (C,-Ce)alkynyl, hydroxy(C,-

25  Cealkyl-; (C,-Cglalkoxy(C,-Cqg)alkyl-, (C,-Cg)acyloxy(C,-Ce)alkyl-; nitro, cyano(C,-Ce)alkyl-;
halo(C,-Cg)alkyl-;  nitro(C,-C¢)alkyl-,  trifluoromethyl,  tnfluoromethyl(C,-C)atkyl-, (C,-

Ce)acylamino-, (C,-Cg)acylamino(C,-Cg)alkyl-; (C,-Cg)alkoxy(C,-C¢)acylamino-, amino(C,-
Celacy!l-, amino(C,-C;)acyl(C,-Cg)alkyl-, (C,-Cg)alkylamino(C,-C¢)acyl-; ((C4-Cs)
alkyl),amino(C,-C¢)acyl-, -CO,R?, -(C,-Ce)alkyl-CO,R?; -C(OIN(R?),; -(C,-Cq)alkyl-C(O)N(R?),;
30 RON=, R?*ON=(C,-Cqlalkyl-, R?ON=CR¥*C,-Cglalkyl-; -NR*(OR?): -(C,-Cglalkyl-NR¥(OR?); -
C(O)NR?OR?), -(C,-C¢)alkyi-C(O)}NR?OR?). -S(0),R?, wherein each R? i1s independently



effective anount of the conpound. WO 00156702 _17 0 5 J UL 2002

PCT/ | BOO/ 00286 The present invention further provides a method of 09 JUL 2002

i nhi bi ti ngwoyossTlase m a hunan m need of said treatnent, conmpCr8Be00286

adm nistering to said human a tyrosmase-inhibiting effective anount of a
conpound sel ected from anong the conpounds.used m any of the aforenmenti oned
nmet hods of the present invention. 5 The present invention further provides
a topical or transdermal pharnmaceutical conposition for the treatnent of an
i nfl ammatory di sorder such as psoriasis, dermatitis or acne, or for the
treat ment of sclardrishf hydﬂag%n hwwwgmkgpa@r lo$Iaa/gcacglaapnmewmcaftrlebéuaﬁe:ep
carrier, and_an ampun 85% of formula har maceutica

accept abl e e haVe ‘?’ aﬁggd 5¥Jiy %F(‘PP%(%TCG E’é‘ﬁ‘ent |48H\é§(%}%r rﬁaBé‘ﬂﬁ(Pé?al
conposi t i ONSREFNI (G (QrEIHI-; RIBY@HRINGNRSAD),BIN(CO Caamuntwheinahfiect1 ¥e2,i dhd

treating su r r [ es i onf i des
a met hod of C%Irag‘a?? na ° eac?' m?r%agaenwae'e%%gfég@% groé%n as(‘?;msclé)ra 'lkés:eé Nn%i‘”ﬁ%&\{tl S
or acne, Sor @- f@e’cqmdkyldf (=NRBEN( Rﬁg wheneln &F frepresents BRfan R prn|R§|mgeﬂned as
admi ni steri rgg’f sai d human an amount of a compound of formula t or a

phar maceut i cal y acceptable salt thereof, used in any of the aforenentioned
met hods of the prwdhg Ponseive] tom CyciTsIkgRY! ERS BIFSLACMaYC.ef f ective in treati ng

such disorder or v@mn@tbt;&r&nso Hae w%ﬁSF@an A m&e@teﬁmafkwmberor RiHRN | gheR ﬁ ese of
any of the conpounds used in an\éo“ t he af orenenti oned nethods of the
gy

present i nvénicveerkegy! raaphayng e Apsiifdseused in any of the

af orenenti oned pharnaceutical conpositiag of the present invention, to
prepare a nedi canent useful in lightenfng Skin or reducing pignentation of
skin in a human. 20 The term "al kyl ", d herein, unless otherw se

i ndi cat ed, includes saturated nonoval entx ocar bon radi cal s havi ng
straight, branched or cyclic noieties or |conbinations thereof. Any
substituents or functional groups on th | kyl group, as indicated herein,

can be substjbiiediseh eSS, %e?eh&cﬁl(&/b gfcfbléﬁ)(yl ngskﬁ{cmc )gydclalkﬁnggmgqu

herein, refers to phenyl or tlona it é ne or

more subst i Ststiuted bp!rhé?'éﬁal@ ycss)‘?“éﬂafh@Wgcr%)%'\?m‘ysuﬁﬁq))(%e’-‘niaﬁQ" il Opriifent | y
sel ected fremalRal ogeim)pidy!, (Helo: €6 )k, aéﬁf,c@)an@l kooty, s(zmrng alk?/l aryl(C,-

(¢, aviaman, q (G colaliylhiamo: Mira, ngepd%?csacg}c;agﬂ.@gg.ggﬁﬁ hyl

her ei n, 16antiedCsafsicichikemdrsgryvhee - onmtsluestmtydi group The term "one or
more subsht uentsv\)he%s used

r e
that equals from oK o eg%ex?'l A r?Y(SEOh%BenryF ”rfg '? ﬁrgr?faég'ps é%'l@?yataﬁ%ed
on t he nunb@rordfpoaiien, Iaa@merelmnfdtabg aslhedsposihe haI 0", as used herein,

refers to hal ogeguapdr: W1 &%@p&{tﬁ%r \e@c‘i%eh{&qynq%eﬁre rln'a% Hrgﬁeﬁabﬁmu%tﬂut Bla\‘or 0,

bronob and iodo The term "acyl”, as used herein, unleSs otherw se |n I cat ed,
i ncl udes a I4dRCa1°df the 35 general fornula RCO wher ei n Ris alkyl,

al koxy, 2aryl, ary aprttred oimbeiiniém] reyé Mssosabshititbe terms "al kyl " or "aryl”
are as defi ned a 00/ 36702 18 PCT/ |1 BOO/ 00286 The

term "acyl oxy", E‘OVHQ'&E pFFi?reqdﬁmlq ﬁ'gleﬂtdgo's =l f/‘ft“tﬁ?oups wherein "acyl" is as

defi ned In a preferred embodiment, R' of the compound of the method 15 substituted by at
least one of R3C(0)O-, R3C(0)0O-(C,-Cylalkyl-, R?ON=, R?ON=(C,-C;)alkyl-, RZON=CR?*(C,-
Co)alkyl-, -NR(OR?), R‘RSNS(O),-, R'RSNS(O),(C,-Cg)alkyl-, R*S(O),RN-, or R*S(0),R*N(C,-

25  Cg)alkyl-

In a further preferred embodiment, R’ of the compound of the method I1s substituted
by at least one of R*C(0)0- or R3C(0)0-(C,-C¢)alkyl-
In a further preferred embodiment, R' 1s substituted by at least one of R*C(O)O-.
In a further preferred embodiment, R' is substituted by at least one of R’C(O)O-(C,-
30 Cgalkyl-
In a further preferred embodiment, R' of the compound of the method s substituted
by at least one of R?ON=, R?ON=(C,-Cs)alkyl-, or RZON=CR?(C,-C,)alkyl-



above (Cz-C9)Heterocycl oal kyl, when used herein, refers to pyrrolidnyl,

t et rahydr of uranyl, di hydrof uranyl, tetrahydropyranyl pyranyl , tmgquqgnyl
azi ndi nyl , “axmmanmﬂ nethylenedloxyl 5 chronenyl, |soxazolldcmybowmu86
1,3-oxazoI|d|n 3-yl, |soth|azoI|d|nyI 1, 3- thlazohdln 3-yl,

1, 2pyrazol i dm 2-yl, 1,3-pyrazo|idin-1-y|“19rperidinyl, thionDrphohnyI,

1, 2-tetrahydrot hiazrn-2-yl, 1, 3tetrahydrothiazin-3-yl,

t et rahydr ot hi adi azi nyl, norpholinyl, 1,2-tetrahydrodiazin-2-yl, 1,3
tetrahydrodi azi n-1-yl, tetrahydroazepnyl, piperazinyl, chromanyl, etc One
of ordinary skill ,jfuhe @berrid bibstdERSRaBtnt hatpd 8 of PRNASIOR sOfsuaRicd
(C2- C9) heterocycl oal kyl ring can be through a 10 carbon atom or through a
ni trogen het @f@)‘é‘iaéh‘i’r\ﬂ?éﬁeo'b‘osm bl e. (C~-C9)Heteroaryl, when used herein,
refers to furyl, thd mﬂyér,pr&fbnraﬂ@rhyddnmwr Rz oA yik commbroamlnydmodqxamh,wked

i soxazol yl, r roI r tetrazolyl, imdazolyl, 1,3, 5-o0oxadiazolyl,
1, 2, 4oxadi az ?}I'eas °”f°§3 "@@i gzol 1, 3, 5-t hi adi azol yI ,

1, 2, 3-t himdi azol yin)a mnﬁer%éfbnredderalzaﬂnryém Byof’ toy compmound it txbylmetrpmnazdmytluted
pyri dazi nyl, 124tna2| 5 3 Lyl [3,4
15 b] pyndi ny étch%srtlone OIf w%tNes}ogl %/fq Nﬁaﬁ? él“%ﬁ §d§ ﬁ?é ,\P f Rgﬁ’%ﬂg
benzo[ b] t hi ocpmw 5) 6, 7, 8- tetrahydro qum)l in-3-yl, benzoxazol yl,
benzot hi azol yl, bﬁ%zﬂuﬁl“?ér ﬁépédyémbcﬁ?ﬁﬁ'&hsﬁxémé YompdRB0E t'ﬂla%}r%y% substituted

t hi anapht henyl, isothi anapnt hen benzof ur anyl, ‘i sobenzof urany

i soi ndol yl, QYrﬂ@PVIO”ePhﬁéK@hRIWI i ndazol yl, isoquinolyl, quinol yI

pht hal azm/l qui nn%afhnwér préwréaaezﬁﬂddmyém dzwecnzwa&ﬁadund 8t the nfHRdq s&kﬁbt@ary
skill mthe art will und &‘3‘\ t he connection of said (Cz 2

C9) het er ocyé%yc?é|eﬁ§}l°”?9h%§(%) NK)% ?%{igh a carbon atom or thr ough a

ni trogen het er oatmmWerqw&aldmhmmn@]mmd& admdoandrtd the metidY 1 UBERLEd
chiral cent E q the efore rrg |exll st in different enanboneric and

di ast er eome 81 PRe PHIYE oM (&rbeR Vel ates to al |l optical isomers,

st er eoi soners andn b aurthemefsrrexf erntbteilrmtrﬁi‘jmdscadie dycparkpt and or éada)mcbobmr%

t her eof ), a“q.nb rdin GmheP R gé}&ﬁ%&zkr EMH%%M M?QPE s 1tu%}__%%qg OPI?:’CE(E)?t ment

defi ned above that contaln respective
defi ned aboWC(QAPLE -Frekide’’ s(G. rﬁaﬁ’!*ﬁybalePH =R GCdrvpi-c t-BBABRD. f or

the fact thagrezgORr, ane(dsoyd;r-eg)amw B IDIRAL, RRIGO)REVBRCAERY: GRLRRGE, DY
i sotopes thereof. may be useful as research and di agnostic
t ool s m net ﬁarﬁ@é‘%p’s@“"gﬂ? nﬁ?fé’(ﬂ?PYf’etl c studies and in binding assays The
present inventionmn ahﬁtaerr;eéfa:tr&serhmadﬁriwmtﬁkl‘af mmt)dyelaélkyyn@c&eo; e,bclyeloaeérdl
additiogand base sa &. @ ‘ Wf Orcafor ITEII’I;[IO e&%e gﬁ%u %C(g

| . The &Ci d&"% Harh? *u Stﬁy? 3 B’rérfc?a INal" IR SRS °888e “A81%: aC| d
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and di scussmn that follow are as defined above /56702 -20 0 5 ~ U |
2002 PCI? | BOO/ 0oYgsfurther preferred embodiment, R' 1s substituted by one of -NR?*(OR?)

In a further preferred embodiment, R' is substituted by one of R'R’NS(O),-,
R*R®NS(0O),(C,-Cq)alkyl-, R*S(O),R*N-, or R*S(0),R*N(C,-C¢)alky!-.
In a further preferred embodiment, R is substituted by one of R*S(O),R°N-
in a further preferred embodiment, R' 1s substituted by one of R*S(O),RSN(C,
35  Cglalkyl-.
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in a further preferred embodiment, R' of the compound of the method 1s substituted
by one of hydroxy(C,-C¢)alkyl-.
The (C,-Co)heterocycloalkyl substituent, when present on R' of the compound of

formula |, 1s preferably a group of the formula

wheremn mis as defined above, and
Zis CH,, NR?, 0, S, SO, or SO,
) For any of the aforementioned methods of the present invention, R' of the compound

of formula | is preferabily a group of the formula.

10
which 1s substituted as described above for R,

whereinnis 0, 1, or 2,
wherein the dashed line indicates an optional double bond at that position.
in a further preferred embodiment, n is 0 or 1
15 In a further preferred embodiment, n 1s 0, and the dashed line represents a doubie
bond at that position.
) in a further preferred embodiment, n s 1
in a further preferred embodiment, R' 1s substituted by =O, =NOH, CH,OH or
<OH
Me .
20  or a combination thereof.
in a further preferred embodiment, n1s 0; R' 1s substituted by =NOH, and the dashed
Iine represents a double bond at that position.
In further preferred embodiment, n1s 1, and R' I1s substituted by =0, =NOH, CH,OH,

or

OH

<
25 Me '

or 2 combination thereof
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in a preferred embodiment, the method of the present iInvention comprises administering
to a human a skin-lightening or pigmentation-reducing effective amount of a compound selected
from the group conststing of
4-(2, 4-Dihydroxyphenyl)cyclohexanone;
5 4-(2, 4-Dihydroxyphenyl)cyclohexanone oxime;
O-Methyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime,
O-Benzyl-4-(2, 4-dihydroxyphenyl)cyciohexanone oxime,
3-(2,4-dihydroxyphenyl)-2-cyclohexen-1-one,
(%)-3-(2,4-Dihydroxyphenyl)cyclohexanone;

10 3-(2,4-Dihydroxyphenyl)-2-cyclohexen-1-one oxime;

(+)-3-(2,4-Dihydroxypheny!)cyclohexanone oxime;
(£)-4-[3-(1-Piperazinyl)cyclohexyl]-1,3-benzenediol,
(£)-N-[3-(2,4-Dihydroxyphenyl)cyclohexyljmethanesulfonamide;
(x)-4-[3-(Hydroxymethyl)cyclohexyl]-1,3-benzenediol;

15 (*)-4-[3-(Hydroxyamino)cyclohexyl}-1,3-benzenediol;
cis / trans-4-[4-(Hydroxymethyl)cyclohexyl]-1,3-benzenediol,
cis / trans-4-(4-Hydroxy-4-methylcyclohexyl)-1,3-benzenediol,
(%)-O-Methyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
(+)-3-(2,4-Dihydroxyphenyi)-1-methylcyciohexanol;

20 (z)-O-Benzyl-3-(2,4-dihydroxyphenyl)cyciohexanone oxime,
3-(2,4-Dihydroxyphenyl)-2-cyclopentenone oxime,
(£)-3-(2,4-Dihydroxyphenyl)cyclopentanone,
(£)-3-(2,4-Dihydroxyphenyl)cyclopentanone oxime,

and a pharmaceutically acceptable salt thereof

25 In a further preferred embodiment, the method of the present mvention comprises
administering to a human a skin-hghtening or pigmentation-reducing effective amount of a
compound selected from the group consisting of

4 - (2, 4 - Dihydroxyphenyl) — 3 — cyclohexen — 1 - one;

cis/trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl)acetamide:;

30 cis— N-{4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] - 1 — butanesulfonamide;
trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyljmethanesulfonamide;
cis~ N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyllmethanesulfonamide;

4 - {4 - (4 - Hydroxyphenyl)cyclohexyl] - 1, 3 — benzenediol,

cis / trans - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyl)acetate,

35 trans - Methy! [4 - (2, 4 - dihydroxyphenyl)cyclohexyljacetate,
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cis - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyl]acelate,
trans-[4-(2.4 - Dihydroxyphenyl)cyciohexyllacetic acid,
cis-[4-(2,4- Dihydroxyphenyl)cyclohexyllacetic acid,
cis/trans -[4-(2, 4 - Dlhyfiroxyphenyl)cyclohexyl]acetlc acid,
cis /trans - [4-(2, 4-Dihydroxyphenyl)cyclohexyljacetonitrile;
cis / trans - 4 - [4-(2-Aminoethyl)cyclohexyl]-1 .3-benzenediol,

(

+)-4-(3,3-Difluorocyclohexyl)-1,3-benzenediol;
()
*)-
+)-

-(
3-(2,4-D1hydroxyphenyl)cyciohexanecarboxamide.
~(

( 2.4-Dihydroxyphenyl)-N-hydroxycyclohexanecarboxamide,

(
(i)-4-[3-Hydroxy-B-(hydroxymethyl)cyclohexyl]-1 ,3-benzenediol,

4
3
3-(2,4-Dihydroxyphenyl)-N-ethylcyclohexanecarboxamide,

(+)-N-[3-(2 4-dihydroxyphenyl)cyclohexyllacetamide;

trans-4-(2 4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate;
cis / trans - 4-(2.4-Dihydroxyphenyl)cyclohexanecarboxylic acid;
trans-4-(2,4-D|hydroxyphenyl)cyclohexyl ethylcarbamate;
trans-4-(2,4-Dihydroxyphenyl)cyclohexyl cyclohexylcarbamate,

trans - 4-(2,4-Dihydroxyphenyl)cyclohexy! 4-tert-butylbenzoate;
trans-4-(2,4-Dihydroxyphenyl)cyclohexy! 4-fluorobenzoate,

trans - 4-(2, 4 - Dihydroxyphenyl)cyclohexy! 4 — trifluoromethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methoxybenzoate,
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methylbenzoate;

trans - 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — chlorobenzoate;

trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexy! 3,4 — dimethylbenzoate,
trans - 4 - (2, 4 - Dihydroxyphenyl)cyciohexyl 3,4 — dichlorobenzoate;
trans-4-[4-(Phenyisulfanyl)cyclohexyl}-1,3-benzenediol,

trans - 4-[4 - (Phenylsulfonyl)cyclohexyl] - 1, 3 — benzenediol,
[4-(2.4-Dihydroxyphenyl)cyclohexyljmethyl propionate;

ethyl 4 - (2, 4 - dihydroxyphenyl) - 1 ~ hydroxycyclohexane carboxylate;
cis / trans - 4- [4-(hydroxyamino)cyclohexyl}-1,3 — benzenediol;

trans - 4-[4-(methoxyamino)cyciohexyl!}-1,3 — benzenediol;

and a pharmaceutically acceptable salt thereof
In a preferred embodiment, the skin-ightening or pigmentation-reducing effective

amount of a compound of the method of the present invention I1s a tyrosinase-inhibiting

effective amount of the compound.
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The present invention further provides a method of inhibiting tyrosinase in a human in
need of said treatment, comprising adminisiering to said human a tyrosinase-inhibiting effective
amount of a compound selected from among the compounds used m any of the
aforementioned methods of the present inve‘ntion.

5 The present invention further provides a topical or transdermal pharmaceutical
composition for the treatment of an inflammatory disorder such as psoriasis, dermatitis or acne,
or for the treatment of dandruff, in a human, comprising a pharmaceutically acceptable carrier,
and an amount of a compound of formula |, or a pharmaceutically acceptable salt thereof, used
in any of the aforementioned pharmaceutical compositions of the present invention, which

10  amount is effective in treating such disorder or condition.

The present invention further provides a method of treating inflammatory disorders, such
as psoriasts, dermatitis or acne, or a method of treating dandruff, in @ human, comprising
administering to sad human an amount of @ compound of formula | or a pharmaceutically
acceptable salt thereof, used in any of the aforementioned methods of the present invention,

15 which amount is effective in treating such disorder or condition.

The present invention further provides a use of any of the compounds used in any of
the aforementioned methods of the present invention, or any of the compounds used in any of
the aforementioned pharmaceutical compositions of the present invention, to prepare a
medicament useful in lightening skin or reducing pigmentation of skin in a human.

20 The term "alkyl", as used herein, unless otherwise Indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
thereof. Any substituents or functional groups on the alkyl group, as indicated herein, can be

) substituted anywhere on the alkyl group.

The term “aryl”, as used herein, refers to phenyl or naphthyl optionally substituted with

25 one or more substituents, preferably from zero to two substituents, independently selected
from haiogen, OH, (C,-Cglalkyl, {C,-C¢) alkoxy, amuno, (C,-Cgatkylamino, di-({(C,-
Cs)alkyl)yamino, nitro, cyano and trifluoromethyl. Any substituents or functional groups on the
aryl group, as indicated herein, can be substituted anywhere on the aryl group.

The term "one or more substituents”, as used herein, refers to a number of substituents

30 that equals from one to the maximum number of substituents possible based on the number of
available bonding sites.

The “halo”, as used herein, refers to halogen and, unless otherwise indicated, includes
chloro, fluoro, bromo and iodo

The term “acyl”, as used herein, unless otherwise indicated, includes a radical of the

35  general formula RCO wherein R is alkyl, alkoxy. aryl, arylalkyl, or arylalkyloxy and the terms

“alkyl" or “aryl" are as defined above
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dihydrofuranyl, tetrahydropyranyl, pyranyli thiopyranyl, azindinyl, oxiranyl, methylenedioxyl,
5 chromenyl, isoxazohdinyl, 1,3-oxazohdin-3-yl, isothiazolidinyl, 1,3-thiazohidin-3-yl, 1,2-
pyrazolidin-2-yl, 1,3-pyrazoldin-1-yl, piperidinyl, thiomorphoiinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-
tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yl, 1,3-
tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc One of ordinary skill in
the art will understand that the connection of said (C,-Cg)heterocycloalky! ring can be through a
10  carbon atom or through a mtrogen heteroatom where possible.
(C,-Cq)Heteroaryl, when used herein, refers to furyl, thienyl, thiazolyl, pyrazolyl,
1sothiazolyl, oxazolyl, 1soxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,3-oxadiazolyl, 1.3,5-thiadiazolyl, 1,2,3-thiadiazolyl, 1.2,4-thiadiazolyl, pyridyl,
pynmudyl, pyrazinyl, pyndazinyl, 1,2,4-tnazinyl, 1,2,3-tniazinyl, 1,3,5-tnazinyl, pyrazolo[3,4-
15 blpynidinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]}pyridinyl, benzo[b)thiophenyl, 5, 6, 7,
8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzottuazolyl, benzisothiazolyl, benzisoxazolyi,
benzimidazolyl, thianaphthenyl, isottianaphthenyl, benzofuranyl, 1sobenzofuranyi, isoindolyl,
indoly!, indolizinyl, indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl,
benzoxazinyl, etc. One of ordinary skill in the art will understand that the connection of said (C,-
20 C,)heterocycioalkyl rings can be through a carbon atom or through a nitrogen heteroatom
where possible.
Compounds of formula | may contain chiral centers and therefore may exist in different
) enanifiomeric and diastereomerc forms This invention relates to all optical isomers,
stereoisomers and tautomers of the compounds of formula |, and mixtures thereof, and to al!
25  pharmaceutical compositions and methods of treatment defined above that contain or employ
them, respectively.
Formuia 1, as defined above, also includes compounds identical to those depicted but
for the fact that one or more hydrogen, carbon or other atoms are replaced by isotopes thereof.
Such compounds may be useful as research and diagnostic tools n metabolism
30  pharmacokinetic studies and in binding assays
The present invention also relates to the pharmaceutically acceptable acid addition and
base salts of any of the aforementioned compounds of formula I. The acids which are used to
prepare the pharmaceutically acceptable acid addition salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition salts, i.e., saits
35 contaming pharmacologically acceptable anions, such as the hydrochlonide, hydrobromide,

hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate. citrate, acid



conpounds of formula | PG refers to a protecting group. 5 Referring to
Scheme 1, conpounds of forrmula (2) can be fornmed by protecting cQfnENCI® |y
avai | abl e sorcinol (1) A suitable protecting group
nethoxynetﬁ”&ﬁg%ﬁkf can be introduced by conventi onal nethodzHgﬂgﬁagpg6mell
known to those skilled ~n the art For exanple, alkylation of

4- bronoresorci nol can occur wth two equiVal ents of nethoxynethyl chloride
in the presence of dirsopropytanm ne ma hal ogenated 10 sol vent at about 0C
to roomtenperature ' Conpounds of general formula (3) can be obtained
usi ng conventional nethods. For exanpl e, the reaction of conpounds of
formula (2) GHfaten ‘ARGt )Prtzlarf@tﬁ' SHCInAtet HTéalf:‘ﬁ]lee Brﬁmarélteofgluconate saccharate, benzoate,

N, N, N, N -t ehétearetnghé hath@rediondid, NSenkéheluiBtiate Aplduepadubritiie SHE Padate (1e

tetrahydrofuran f ol enchin h trusopropyl borate and
hydr ol ysi ng Nﬁ?‘mﬁﬁﬁ@ﬁ%§H3@¥H9§@5W“V? &a%% conpounds of fornula (3)

Conmpounds of general formula Dé&nmﬂmeﬂmmobmafnednusmnq conventi ona

net hods. [For exanpl.e he tr t;

t nphenyl p{osphl ner%an P%nr#snog?%rﬁﬁg cnI?u yor |6r.f§é)é#§éj éscfr OrvrnHlt'?e &) C}Vf"@ eS%Bunds
of fornul a (sE)emeSmEmgainagdssiat) Whessethestise fidsgieden dnaﬂﬂ R .Rart, a'ﬁobm $tAlctiraich,
M-I waukee, Vé!rmu.lgwmz%a%mumés Mo J.&ngmhémuowe Q@dapwa&%g by reacting
conpounds of fornul a h conpounds of formula under Suzuk~
coupling conditions. For exanple t he Suzuki reactlon can be carried out
using palladiumtetrakis (triphenyl phosphi ne)palladium (five nole percent),
sodi um carbonate (two equwal ents) and heating m a suitable solvent system
(e.qg., dinethoxyethanelwater) at about 80C. Conversion of conpounds of
formula (6) to 25 conpounds of formula (8) can occur under standard
reduci ng conditions, such as, e.g., hydrogen gas and a netal catalyst such
as rhodiumon alum na, at about roomtenperature and atnospheric pressure.
Deprotection of conpounds of forrmula (6) or (8) under suitable conditions,
e.g., where the protecting group is MOM heating at 50C in nethanol wth
aci di c Dowex, gives conpounds of fornula | where R is substituted with =0
(7), (9) Compounds of 30 fornmula (7) or (9) can be further derivatised
under standard conditions to yield resorcnols of formula | where R is
substituted with =NORz For exanple, heating conpounds of fornula (7) in a
suitabl e solvent (e.g., ethanol) at about 80C with the required

hydr oxyi am ne hydrochl oride salt and tnethylam ne yields the anal ogues of
formula |I. Conpounds of formula | where R is substituted with NHORZ can be
prepared from conpounds of fornmula | where R 35 is substituted with =NOR2
by a reduction under standard reaction conditions, e.g , sodium

cyanobor ohydride macetic acid at or about roomtenperature 05J UL
2002 WO 00/56702 -29 PCT/1B00/ 00286 Conpounds of forrmula (8) can be further
derivahsed under standard conditions to yield resorcinols of formula |
wherk R is disubstituted with fluoro. For exanpl e, treating conpounds of
formula (8) with diethylamnosulfur tnfluoride in a suitable solvent, e.g.
di met hoxyet hane, after suitable deprotection, would give anal ogues of
formula I. 5 Referring to Schene 2, conpounds of the general formula (10)
are well known and can be obtai ned using conventional nethods (see, e.g.,
Cronbie et al., 1982, J Chem Soc. Perkm Trans |, 1485). Conpounds of
formula (11) can be obtained fromthe reaction of conpounds of forrmula (2)
with n-butyllithrummthe presence of N,N, N, N tetranethyl et hyl enedi am ne
in an ethereal solvent, followed by the addition of a conpound of 10
formula (10) Dehydration of conmpounds of fornula (11 ) under standard
conditions, e.g., heating conpounds of formula (11 ) at about 110Cin a
Dean- St ark apparatus in the presence of canphor sulfonic acid ma suitable
solvent (e.g., toluene), yields conpounds of fornula (12). Hydrogenation
under standard conditions, e.g., using hydrogen gas and pal |l adi um on
charcoal in ethanol, yields conpounds of the general fornula (13).
Deprotection under 15 suitable conditions yields resorcinols of formula I
where R is substituted with =0 (14). Conpounds of formula (14) can be
further denvati sed under standard conditions to yield resorcinols of
formula | where R is substituted with =NORM For exanpl e, heating
conpounds of fornmula (14) in a suitable solvent (e.g., ethanol) at about
80C with the required hydroxyl am ne hydrochloride salt and triethyl am ne

yi el ds anal ogues of fornula I. Further 20 reduction under standard
conditions would yield conpounds of forrmula I, where R is substituted with
NHOR~ Compounds of fornula (14) can also be reprotected with a suitable
protectlng group such as tert butyldlnethyIS|IyI under standard reaction
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to those with skill in the art For exanple, conditions to forn1a§%d$ﬂaﬂmy
i nvol ve treating 5 conpounds of forrmula (18) with rso-butyl chl or of e
and triet hywawi/m@om a chl ori nated sol vent at about O0OC, foll ored/1bgo/ed2es
addition of a suitable am ne. Deprotection under suitable conditions wll
yi el d conpounds of fornmula | where R is _ggibstituted with an am de.
Deprotection of conpounds of formula (16), (17) and (18) under standard
conditions al so provides conpounds of fornmula | where R is substituted
wi th et hyl ene, hydroxyl nethyl or a 10 carboxylic acid, respectively.
Referring to Scheme 3, conpounds of forggHbme G20) can be prepared starting
wi th conmpound (19), which is comrerci alTy avail abl e. Conversion to
conpounds of formula (20Re&h occur understafdard conditi (¢ as, for
exanpl e, where the prng group is corgerrsat i an occur
bet ween conpound (1A~ and” benzyl al cedwl 't horde renweal ObpPwat er usi ng
a Dean- Stark apparatus in conjunction wt@ well known net hagslol ogy.
Condensati on of conpounds of formula (20) with conpounds of forrmula (10)
can occur using standard techniqueg, for exanple,(§reatnent of conpounds of
formula (20) with a base such as |jfjthium diisopropyl am de m an etherea
sol vent followed by the addition_ei~a conpound o rmul a (j10) woul d give
conpounds of formula (21 ). Treaf of—tompoun { f la (21 ) 20 with
a suitabl e reagent such as N bpéhdstiéci ni m depnra "ori natied sol vent at
about roomtenperature can give cepounds of formga (22) npounds of
formula (23) can then be gengrated from conpounds of formula (22) under
sui tabl e conditrons. SuchNe@ﬁditions can invglve treating conpounds of
formula (22) with a base guch as 1, 8-di azobi §ycl o[ 5. 4. 0] undec 7-Bne m a
sui tabl e sol vent such as~ N\ di et hyl f or margdey, at about 140C. g
ettrandl , yiel ds

25 conpounds of form to standard h . 0.
Y dnof the
shen t he™prot ec g/group i $benzyl pounds of

hydr ogen gas and pg
general formula

fornula (14) caf®then b&"obtai ned BY treat PHg compoune®of>f orerg a (24) to
aci di ¢ conditions Cdnversion of conpouﬁd@ of formula (14) ®b conpounds of
formula | nmay involve the 30 need to use protecting groups,that will be
obvious to those of skill in,the art Some exanpl es of such#conpounds of

formula | are iIIustratedNHWEChene 3. Converg on of conpoupds ofy fornul a
(15) to conpounds of for
noi ety under standard cg

Further derivit~satj 2 gceur, e. chem stry descr b | sewher e
~n this docunent, we conpounds of la | where 35 fray ~be "al kyl ,
acyl or a carb 5% exanpl es where ecting ps have been used,
sui tabl e deprotection wll be requifed tg fﬁéld conpgﬁﬁﬁs of ormula | 0
5 J UL 200? WD 00/ 56702 PCT/ 1B00/ 00286 31Al ternati vel y, ®onpounds of
forrula (15) can be jmani pul ated to gwe conpounds of fornmula | where R is

substituted with anjam de ojg?sul fonam de Treatnment of conppunds of fornula
(15) with benzyl am e und®t reductwe amination conditions,|e. g.,Fone

equi val ent of sodi um t nacgt oxyborohydride in a suitable solven
(di chl oroet hane) foll owe y 5 hydrogenol ysis under standard c
e.g , palladi umon-thg J» hydrogen gas, ethanol, provides cogpolnds of
formula (25) Synt @ of conmpounds of fornmula | can be 1@ ned usi ng
conventi onal neidiods” Fow exanpl e, conpounds of fornmulka(2%) ean react with
sul fonyl chlorides and acid chlorides in a chlorinated solvyent in the
presence of a base (e.g triethylam ne) at about room tenperature
Deprotection using suitable reaction 10 conditions provides conpounds of
formula | where Y is a sulfonam de or am de group. Referring to Schene 4,
conpounds of formula {26) can be synthesized using standard nethods For
exanpl e, conpounds of formula (6) or (8) can be honol ogated using a Wttig
reaction and further mani pul ated as descri bed above to yield conpounds of
formula i. Conpounds of formula (26) or (16) from Schenme 2 can al so undergo
di hydroxyl ati on under 15 standard conditions, e.g. catalytic osm um
tetroxi de and N-nethyl norpholine man ethereal solvent, and after suitable
deprot ecUon yield conmpounds of fornula | where R is substituted with
-(OH) (CHzOH). Referring to Scheme 5, conpounds of formula (29) can be
obt ai ned by reacting conpounds (6) or (8) as described above ~n Schene 3.
Compounds of fornulae (29) and 20 (25) can also be derivatised by treating
with an al kyl atng agent, e.g., an alkyl iodide ma chlorinated solvent in
t he presence of tnethylam ne at about roomtenperature, to give conpound
(30) prior to sulfonylation or am de bond formati on and deprotection, to

1 Y Y D Y R 17 N\ 7™ 7~ 11 I L




5 Referring to schene 9, conpounds of fornmula (15), (6) or (8) ﬁggﬂ&?mﬂ
further derivatised to yield conpounds of formula (34) using st

Wttig or -Emons chenistry, followed by suitable depqy i
Conpounds gﬁgpgééﬂfa (34) can be reduced using standard hydrogengﬁggkggs
descri bed above to yield conpounds where ? is OH @Qalkyl, or an am noal kyl .
St andard Wadwort hs- Enmons chenistry can a Lo yi el d conpounds 10 of formula
(35). Reduction under suitable conditions will yield conpounds of formula
(36), ' which can be further derivatised usin standard chem st described 9
ry previously in this docunent to givesﬁg oynds where NY'Y" is an am de,
sul fonam de, or am noal kyl. Referring t me 10, conpounds of formula
(10) can be converted into conpounds of forrmula (37) using standg

al kyl ati on procedures. For exanple, conpdund 15 (10) can be t »gg>mjth a

sui t abl e base such as Iithiun1dusogropylo.'°de in a suitable edt such
as tetrahydrofuran at a tenpe yf € bgt We -78C and 0C, gl gdl by t he
addition of a suitable al kyta g agent gh), al kytating tCS-i are wel |
known to those of skill im®Gbhe~ari@PGnd c¥n 1 nclude ghhoro? ypno, or

] & %
i odoal kyl conpounds; epoxides; (@Al dehydes; caziri di nes; a, (3junsaturated
esters, ketones or am des; acyl chloridegjgel ectrophilic sources of oxygen
such as 20 Mo(CO) S. pyridine (Crimons, M T et al., 1992, J. Am Chem
Soc., 114:5445); or electrophilic sources of nitrogen sucl] as
2,4, 6-trusopropyl benzene sul fonyl azide (EvaRs,\P. A et dl. 2,
Tetrahedron Lett 33:6959) ~guch al kyl ati ng agent s are conmerg
avai |l abl e or can be preparged by stand 1 ures well hose of
skill in the art. gompour
usi ng net hodol ogy gi gl ar t0~25 t hat!descri bed &above. Fg st ance,
al kyl ati on of cHRpoundstof fornulPEC(37) udfer condi tP@ns of KPfetic
deprotonation (see;(®)g., Kopka, | and3Rathke, MW, 198%12J. O g. Chem
46: 3771 ), followed by al kylation as previously described, would yield
compounds of formula (38). Alternatively, alkylation of conpounds of
formula (37) under conditions o her nodynam c¢ deprotonati on (Kopka and
Rat hke, 1981, above),, followed by kyl ati on g2 30 previously descri bed,
woul d yield conmpounds of fornula (45) Further !al kylation or functional
group mani pul ati on knowp R hose of skil A the art and, as-d i
foll oned b pmal of the car
group under standa

d=g0Nd Urons, e. F U
0C to 50C, would vy d conpounds of ul ae (40)7(46) 35
Conpounds of f®s@ul & (3¥P5 can al s'tP be pr &ect ed wi t hHa s ¥ e protecting
group, e. g , ethyl@®edithio ketal, ahd after renoval of the ketal
protecting group undfr standard WO 00/ 56702 PCT/I1B ~/ 0~~~6~~~~ -33

rotecting
at about

reaction conditions,| e.g.) aqueous hydrochloric acid at about 0C to 50C,
woul'd al l ow further {unctionalisaUon of the cycloal kyl ring usingthe

nmet hodol ogy descri bed apowe
Scheme 11, conpounds of

o0 yield conpounds_oft fornula (44) Referring to
%rfron1conp SHof

formul a (10) usingkng t hodol ogy ( Adam 1989,
Tetrahedron Left. B0:§497) (TFs—=-tosyl da+g—+unct

mani pul ati on yiPeRds Conpgunds of feearul™a (98% and ( Kivgpe ring

cl eavage by an ani n€8yiel ds conpounds df)fornula (517). 4dternatively, acid

al cohol to a |l eaving group such as paraqtol uenesul f onyl uld allow the 10
nucl eophi Uc di spl acenent with a range of nucl eophil es under standard,

wel | - known conditions Such nucl eophil es'may include am n€s, t 'ol;égs,

al koxi des, and car bon-based nucl eophiles s

commercially avail abl e or prepared by
those of skill in the art. Conpounds and (49) can be
prepared using the above-described L : ggs or oth erho known in the
art such that substituents on R are as,defined above.” Regferting to Schenes
10 and 11, ketones of fornulae (37), (Bé), (40), (42), (43), (44), (45),
(46)) (47), (49), (51), (54), (55), and (57) can be further mani pul ated as
described in Schenmes 1-9 above, and converted into conmpounds of fornula I
as described in Schenes 2 and 3. 20 Referring to Schene 12, conpounds of
formula I can al so be prepared using the nethodol ogy described above
Compounds of fornula (58) can be converted into conpounds of fornula !
using the chem stry as described in Schenes 1-11 above It will be

appreci ated by those of skill in the art that in the processes described
above, 1 the functional groups of internediate conpounds may need to be

T Y I . B - N —— B .

hydrol ysi s yields conpounds of forrmula (52) Conversion ogéthe correspondi ng




metal and al kaline earth netal salts and) particularly, the sodi§g1 ng@m
potassium salts. These salts can be prepared by conventional tec n@&

The chénic &ﬁ%'é that are used as reagents to prepare the T/IBOO/
pharnaceutlca cceptabl e base salts of this invention are BT B80PRA
form non-toxic base salts with the acidic conpounds of formula I Such
non-toxic base salts 10 include those derided from such pharmaceutically
accept abl e canons as sodi um potassium calcium and magneswmn etc These
salts can easily be prepared by treating the correspondi ng aci di c conpounds
wi th an aqueous sol ution containing the desired pharmaceutically acceptable
canons, and then evaporating the resul t$¥#8™ead uti on to dryness, preferably
under reduced pressure. Alternatively, they can als e prepared by m xing

| ower al kanolic solutions of the 15 acidic conpou apd the desired al kal
nmet al al koxi de together, and then evaporating th olting solution to
dryness, as described above In either case, stgi hetric quantitigﬁﬂgf
reagents are preferably enployed in ordér to ensuyygy conpl et eness

reaction and maxi mumyields of the desired final p oducts Co ndg, Bf
formula | and their rmaceuti cal | y‘pt abl e safts (herei %"he 20
active conpounds us thls |n$% tran Y .are useful int t ment of

rﬁ#?e ennﬁl nes

di sorders of humdl? pj.gmefit ati on, |nclﬁﬂ|ng sol ar and si
(i ncl udi ng agel nver é ots), mel asma/ cPbasma and posnnflarnnéﬁéry
hyper pi gnment anon. Such conpounds reduce skin nelanin | evels by inhibiting
the production of nelanin, whether the latter is produced constitunvely or
in response to W irradiation (such as sun exposure). Thus, the aclive 25
conmpounds used in this invention can be used to reduce skln mel arj n cont ent
i n non pat hol ogi cal stat2§ So as to induce a fL%:ter skin toneoa;% desired
n Q

by the user, or to pr ‘;Enlanln accumul ati®nN n skin that een
. ! . . . 0
exposed to WV irradi at ey can al so be e i n conbi nation w

§hgl ycol i ¢ acj '

peeling agents (i ok
to lighten skin t and prewent—repi

=
=
n
Z
-

dose

regi nen, the 380amgunOHof each doxeoaddi niost ered, and speC| e\ nterval s
bet ween doses of Q ? active conpound %Q% depend upon thefﬁaré!cglar active
conmpound enpl oyed, ,the condition of the patient being treaté and the

nature and seventy|of the disorder or condition being treated. Preferably,
the active conpound is adm nistered in an anount and at an interval that
results in the des 2 extent in the dISO degp_or

i nventi on

reg

can al so be used pihation with g 3 otkers) to
prevent repi gnpa t o prot&ct aoii’.t sun 6r WO ( 6702 -35 0 a J U
L 2002 Prrnsoo/ 002s6 UV-i nduced st¥% oar k&fitng or to Hoharfceotheir ability
to reduce skin nel@#in and their skin(bheaching action. An active conpound
used rn the present inventh;g/cén al so be used in conbination with retinoic
acid or its derivatives or 4ny conpounds that interact wwth retinoic acid
receptors and accel erg .enhance the inventivon's ability to reduce skin
ing action, or e e the invention's ability to
prevent the accu[ 2 {of skin el api active conmpound used in the
present inve # Q_gan_al so™be used i bi nati on with 4-hydroxyani sol e The
active conpo s usedPi% this invet®i oif c&h al so be used in conbination
with ascorbic aci@ its derivatives and ascorbic-acid based products (such
as magnesi um 10 ascorbate) or other products with an anti-oxidant nmechani sm
(such as resveratrol) which accelerate or enhance their ability to reduce
skin nelanin and their skin bleaching action. This invention relates both
to methods of lightening or reducing the pignmentation of skin in which the
conpound of forrmula I, or pharmaceutically acceptable salt thereof, and one
or nore of the other active ingredients referred to above are adm ni stered
toget her, as pan of the 15 sanme pharmaceutical conposition, as well as

met hods in which they are adm ni stered separately as part of an appropriate
dose regi men designed to obtain the benefits of the conbination therapy.
The appropriate dose regi nen, the anount of each dose adm ni stered, and
specific intervals between doses of each active agent will depend upon the
specific conbination of active agents enployed, the condition of the
patient being treated, and the nature 20 and seventy of the disorder or
condition being treated. Such additional active ingredients wll




generally be adm nistered in anounts | ess than or equal to those B h%mgh@h
they are effective as single topical therapeutic agents The FDA a gr
dosages for ? tive agents that have received FDA approv
adrrinistrat‘ivéﬁ8 %ﬁﬁunans are publicly available The active cgﬁg%gﬂ%gm%? t he
present invention are generally adm nistejgd in the form25 of

phar maceuti cal conpositions conprising at |east one of the conpounds of
formula (1), together with a pharmaceutically acceptable vehicle or diluent
Such conpositions are generally formulated in a conventional manner
utilizing solid or liquid vehicles or dilygoys as appropriate for topical
admnistration, in the formof solutions;, gets, creans, Tellies, pastes,

| otions, ointnents, salves, aerosols and the tike 30 Exanples of veRrcles
for application of the active conpounds of this invention include|an
aqueous or water-al cohol solution, an emul sion of the oil-mwate
water-in-oil type, an emulsified gel) or a two-phase system Pr s
t he conpositions according to the invention are in the forp %s,
creans, ml ks, gels, masks, mcrospheres or nanospheres, o

di spersions. In the case of vesicul ar dispersions) the khopi obrwhi ch t he
vesicles 35 are nmade can be of the ionic or nonionic type, aor a mxture

t her eof WO 00/ 56702 -36 0 ~J Ut 2002 rcrnBOO 002s6 As usged herein, a
"skin-lightening or pignentation reducing anount of a conpound of
", and the like, nmeans af anount or concentrafion of the conpound capable
of detectably |ighteningX8Kkin or reducing pigme
determ ned by any standa ssay. The active
adm ni stered m a pbhagngc Y

xal 5 conpositie 5 V%0 bhse of
treatnment that pr -@ t he desired re of skin_depi gne ion. As used
herein, a "tyrpsitase~+pghibiting ebEg e . S dopg fornul a
1", and the Iike,<gﬁgps an amount or copggntration of the q@gpound capabl e
of detectably inhibiting tyrosinase activity in a human, as d@ternined by

any standard assay 10 As used herern, an "anount of a conpo%nd of formula l
capabl e of treating an inflanmmtery disorder .such, as psoriagis, . derpatitis
or acne, or treating dandpdffH' ,“and the Iike,YS o t P e

venting the progr on of, any synyg
‘ h ger or conditi
n the depignenti

ans an anou

el i mnating, slow ng,
condition associ ated w
human, as determ :
conpositions acco jvesti on, “the ctonce
active conpoundiodf “¥he dmvention is 'eneral | $Hbet ween RED1 2
preferably between ®.1 and 10% relative Yo the total meigﬁ of the
conposition The conpositions of this invention can optionally also contain
a noi stener, a 20 surfactant, keratolytic, an anti-inflammtory agent, a
conpl exi ng agent, an antioxidant, a preservative) a fragrance, or a
sunscreen. The ability of conpounds of forrmula | to inhibit tyrosinase nmay
be determ ned using any of the follow ng procedures. 1. Tyrosi nase (DOPA
oxi dase) assay using cell lysate 25 Human nel anonma cell |ine, SKMEL 188
(l'icensed from Menorial Sloan-Kettering), is used in the cell |ysate assay
and the screen. In the assay, conpounds and L-d~hydroxyphenyl al ani ne
(L-DOPA) (100 Nglm) are incubated with the cell |ysates containing human
tyrosinase for 8 hrs before the plates are read at 405 rim Potency of the
conpounds m DOPA oxi dase assay is correlated very well with that in
tyrosi ne hydroxyl ase assay using 30 3H-tyrosine as a substrate Mst of the
conpounds of formula | that were tested in this assay exhibited an I CS of

| ess than 10 ~M For exanple, the conpound of Exanple 23, i.e.,

()-3(2, 4- D hydroxyphenyl ) cycf opent anone oxine, had an ICS in this assay of
about 2 Nm 2 Melanin assay in human prinmary nel anocytes: Conpounds are

i ncubated with human primary nel anocytes in the presence of a35 nel anocyte
stinmulating hornmone (a-MsH) for 2-3 days Cells are then |ysed with sodwm
hydr oxi de and sodi um dodecyl sulfate (SDS) and nelanin signals are read at
405 rim 05 J UL 2002 WO 00156702 PCT/1 0O/ 8 ~~ ,PN~ (102 -37
Alternatively, '~C-DOPA is added to the cells in conbination with

tyrosi nase inhibitors and acrd-resoluble "C-nelanin is quantitated by a
scintillation counter 1Cso's reflect the inhibitory potency of the
conpounds mthe new nel anin syntheses that was stinulated by a-MsSH 3.
Tyrosi ne knase assay (TK): 5 TK assays can be perforned using purified
tyrosi ne knmase donmains of c-net, erb-B2, or 1@ =-r A specific antibody
agai nst phosphoryl ated tyrosine residue rs used in the assay Col onnetnc
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4 Human skin equival ent nodel: 10 A m xture of human &glgﬁoc tes and
keratinocytes is grown in an air-liquid i interphaégﬁnﬁhwgn§ ssue culture
forms a three dinmensional structure that histologrcally and m croscopically
resenbl es the human skin epiderm s Test conpounds are added on top of the
cells to mmc topical drug application. After incubation with the
conpounds (10 uM for 3 days, the gells are washed extensively and |ysed
fo%gggﬁﬁnmkidase assay. 15 5. | L--% assay (Interleukin-1 assay). An IL-1a

ELI assay (R&D systenm) can be used to evaluate the effect of conpounds on
IL-1 secretion ma human skin equivalent nodel. IL-1 ars a
pro-inflammatory cytokine and plays agole rn U-induced skin inflammation.
6. In vivo study 20 Stack or dar&< gui nea pi gs w t h"onogeneous skin

color can be used in this study. A solu#t,ion of the test cgrpound of fornula
t (5% m et hanol . propylene glycol, 70:30) and the vehiclef{.control are
applied to the aninmal § tw ce daily, s per week for 4<8 eks. Using
t hi s assay, depi gnentation can be det cneQJEX subt ing the |ight
refl ectance of untreag )skin from i ght~Tefl ectance . Qf. treated skin.
25 The present inyen s illu§trated by the folp xamples. It wll
be under st ood, weler, that the~NwX&aPfon rs not linmited to the specific
details of these) exanpbgs. M#34 ng points are uncorrected. Proton nucl ear
magneti c resgpance spectra (400 *H NVR), wer e neasuredﬂiq&/solutions in
db DVSO, CDCI ~, qg(m,-NECH, and peak positRons are expressediin parts per
mllion (ppm domn}ield fromtetranet hysy | ane (TMS). The pgakwshapes are
denoted 30 as follows: s, srnglet: do et, t, triplet; o artet, m
multiplet, b, broad. The followi ng exany are illustratjye~enl'y, and are
not intended to limt the scope of the p At 1 nventi €£§i9 5J UL 2002
WO 00/ 56702 -38 EXAMPLES Intnrmarli 2 'CT/L560700283\<; or
1- Brono- 2, 4- bi s( met hoxymet hoxy) benzg An_qven driedyw50 m round bottoned
flask equi pped with magnetic stirrer>~unf€r an 5 argon athosphere, was
| oaded with 4-broit|oresorcino|‘f§{4§gg, 50 mol ) and CHzClz (50 m). The
stirred suspension was cooled to OC and diisopropylamne (19.1 m, 110
nol ) was added in one portion vra syringe. Stirring of the red solution
was continued for a further ten mnutes before nethyl chloronethyl ether
(10.7 m, 120 nmmol ) was added dropw se, via syringe, ensuring the internal
tenperature did not exceed 10C. The resulting yellow solution 10 was then
allowed to warmto roomtenperature overni ght. Amoni um hydroxi de sol ution
(50 nL, 50% was poured Into the reaction vesgel and stirring ywas continued
for one hrg The m xture was poured into sh rating funp@l ARd the phases
separated. The aqueous phase was then extracted wth CH2d x30 m) and
> Rydrous

magnesi um sul phate, filtered and concentrated in vacuo _af Hny 15 an
orange oil. Purification was achi py flash col u omat ogr aphy,
(Si 02, ethyl acetate/petrol eum etheg YW1, v/v), furn gt he title

product (10.7 g, 779% as a pale
{1 H d, 6.64 (1 H dd), 5.2
(3H, s). Intornorliato 7 20
8-[2,4-Bis(nethoxynethoxyfﬁﬁbnyl -%wﬂndﬁékaspiro[4.5]decan-8-of A round
bottoned fl ask, equi pped m&@h&n& 'etic stirrer, under an argon atnosphere
was | oaded with 1-brono-2, 4-brs(nmet hoxynet hoxy) benzene (2.00 g, 7.2 nmol)
and THF (50 nmL). N, N, N; N = Tetranethyl ethyl ene dramne (2.3 m, 15.2
nmol ) was added in one portion via syringe and the stirred sol ution was
cooled to -78C. n-Butyl lithium (9.5 m, 15.2 muol, 25 1.6Min hexane) was
added dropwi se via syringe. The resulting yellow solution was stirred for 1
hr at -78C and 1, 4-cycl ohexanedi one nonoet hyl ene ketal (1.35 g, 8.7 nmol)
was added as a solution in THF (25 m) slowy, vra syringe The resulting
solution was stirred al-78C for 1 hr and then allowed to warmto room
tenperature overni ght. Hydrochloric acrd (20 m, 2M

«l Tow oi | ~ 8" (CDGh3)~7.42 {1 H, d), 6.88
). 515 {2H ), 3.53 (3H 5), 3.48
0



was added and the rgg%g%gﬂahixture stirred vigorously for 15 mn. Ethyl

acetate (100 m) was 30 added and the m xture poured into a separating

funnel . The phases were separated and the aqueous phase was extracted W§h ULﬂMZ
ethyl acetate (3x20 m) The conbi ned organics were washed with brinep é 2

m ), dried over anhydrous magneswm sul phate, filt&red and concentrate Bo
af fording an orange oil which was purified by flash col um chromat ography
(Si O-, ethyl acetatel petroleumether, 45:55, v/v) The title product (1.42
g, 56% was Isolated 35 as a colourless oil. mz (ES) 337 (M- Hz0 + H),
8H (CDCl,) 1.61 - 1.64(2H, m, 2.00 0 5 J Bcherzp2 WO 00l 56702
PCT/ | BOO/ 00286 -392.18(6H, m, 3.44(3H, s), 3.48(3H s), 3 90 - 3 97(4H,
m, 5.11(2H, s). 5.24(2H, s), 6.64(1H dd), 6.82(1 H, d), 7.20(1 H d).
Intnromr i ~+n 2 .
8-[2,4-Bis(nethoxynethoxy)phenwb]-1,4-dioxaspirovifgydec-Y-ene 5

8-[ 2, 4- Bi s(met hoxynet hoxy) pheny] ) - 1, 4- dr oxaspi r o[4. 5) decan- 8- of 1 40

3.95 mmol ) was placed rn a 50l yound bottoned flask equi pped mnth naqggiyc
- Wwas added, foll owed

was then heat ed ur -er

0/0028¢6

stirrer and Dean-Stark
canphor sul phonic acid ng)>
reflux for 1 hr, cdbedarnt sat ur ated aqug \ \
(10 m) ,added. The nixture W& pour ed ént eparatlng f unnel
phases separated The a&%@bus phase waCext b 0
m ) and the conbi ned organics were washed th brlne (15 m
anhydr ous nmagnesi um sul phate, filtered andﬁphen concentrated)ln vacu

yi el ding an orange oil which was purified by flash col um chromgt ography
(Si 02, ethyl acetate/petroleumether, 45:55, v/v) to afford the title
product (0.94 g) as a colourless oil. 8H (CDCI3) 1.84 (2H, t), 2.41 - 2.43
(2H, m) 2.56 15 2.62 (2H, m, 3 47 (6H§§g%ng§ 98 - 4.02 (4H, m, 5.13
(4H, s), 5.58 - 563 (1 H m, 6.64 (iH 78 (1 H d)) 7.08 (1 H d).
| n+ermm i ~+n w 8-[ 2, 4- Bi s(net hoxymet hoxy) phenyl ) -1, 4- di oxaspi ro[ 4. 5] decane
8-[ 2, 4- Bi s(met hoxynmet hoxyxphegy! ] - 1, 4- d

Tol uene (30 m
fhe stirred sol

2.83 20 mmol) and palla (200 ng % on carbon) were stirrednder an
at nrosphere of hydr d@n 5hr The nj are was then filtered ough a
plug of Celite, mashlng y t hO8thyl acetete. ~The-filtrate

evaporated to dryness, ord|n Wh@ de5|red product (Q 00% as a
colourless oil. 8" (CDCI3) 1.67 - 1.8B2(8H, m. 2.46C : E%’ H m, 3 46
(3H, s), 3.48 (3H, | s). 3.97 (4H, s)) 5.12 (2H, s), 5. k& (2HGs), 6.65 (1

H, dd), 8. 78 (1 H d, 7.122 (1 H d). 25 Internediate 5 4 -[2, 4 -

Bi s met hoxymet hoxy) phenyl ] cycl ohexanone A round bottoned fl ask equi pped
with magnetic stirrer was charged mntgg323§42) 4 bi s(met hoxymnet hoxy) phenyl ]
- 1, 4 - dioxaspiro(4.5]decane (3.20 g mol ) and met hanol (50 m).
Over a 20m n period, ~aguepus hydrochloric acid (50 n, 1.00M was added to
the 30 stirred at roomtenperature and the reaction mxture

stirred for_1. ~ Softrd sodi um b car as added until the reaction
m xt ure wadGRUL bﬁ d and—+he g ; fis g enoved under d ced,pressure
The residue masupprtl i oned ba.u---‘ethyl

acetate (30 d Wwater (10

m ), and the aqueous | ayer was eﬁ%éad@éd wi t h ethyl 6320 m). The
conbi ned organi¢ | ayers were was w th bane (18om dried over nmagnesi um
sul fate, 35 filfered and concentrated mvacuo The cr
purified via flla

-ether, 1 4, v/
-40 PCT/ |1 BOO/
(2H, m, 2id3

wde “Br oduct was

sh_eg] chromat ography (Si 02, ethyl acetate J petrol eum
rdCNg the title corrpound 05J UL 2002 W 00I 56702
m20 g, 60@@ as ra whan{ enpowder . sH( CDC13) %m85 - 1.96
46

éz 59(4Hf|ﬂ, 3 39 H t&) 3.49 (3H,
s), 3.52 (3F13§) 16 (2H, i *y'm

(2H) s), 6. , 6.85
(1H m. 7 08°71H d) |nter’f‘r%d| of
3-[ 2, 4- bi s( et hoxynet hoxy) phen§fjji- 2- cycl ohexerHd= Aqueous sodi um
carbonate (2 m of a 6M solution) and 2, 4bi s( met hoxynBtHhoxy) phenyl boroni ¢
acid (120 ng) rn ethanol (2 m) were added to a solution of palladium
t etraki s(t nphenyl phosphi ne) (57 ng) and 3-bronp-2-cycl ohexen-1-one (87 ng)
i n di net hoxyethane (3 nl) and the m xture was heated under reflux After 6
hr, the m xture was 10 partitioned between water (50 m) and ethyl acetate
(100 M ). The organic layer was dried over nmagnesium sul fate and evapor at ed
in vacuo to furnish an oil that was purified by flash col um chromatography
(Si Oz, ethyl acetate/petroleumether, 1:3, vlv) to furnish the title
conpound as an oil (120 ng) 83%. 8" (CDCI3) 2.10 (2H, quintet), 2 47 (2H,
t), 2.74 (2H, m, 3.476 (3H, s), 3.484 (3H, s), 5.185 (2H, s), 5.190 (2H,
s) 6.21 (1 H m, 6.71 (1 H dd), 6.85 15 (1 H, d), 7.16 (1 H d).
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AV IAL
(1-3-12. 4- Bi sf nmet ho~r met hoxy) phenyl | cycl ohexanone A susﬁ%nsk Qe Of
3-[2, 4- bi s(met hoxynet hoxy) phenyl ] - 2- cyci ohexen- 1- one v((ﬁ@@“ﬁ‘n ég) and
pal | adi um catal yst (50 nmg, 10% pal | adi um on carbon) m et hanol was stirred
at anbient 20 tenperature under 1 atnosphere of hydrogen. After 16 hr, the
m xture was filtered through celite and the filtrate was evaporated ~n
-vacqgolmsﬂ%koduct was di ssol ved i n-28t chl oronet hane (15 m). Celite and
pyridrnium chl orochromate (430 ng) were added and the m xture was stirred
at roomtenperature. After 3 hr, the mxture was filtered through a pad of
silica and eluted with petrol eumetherlethyl acetate (10:3, vlv), then
purified by flash colum 25 chrorgmne hy (Si Oz, petrol eum et herl et hyl
acetate 4:1 vlv) to furnish the title conmpound as an oil (20Q ng, 70% 8H
(cocl,) 1.7-1.9 (2H, overlapping m, 2.05 (1H, pi\ 2. 15 (1H,On), 2.35-2.60
(4H, overlapping m, 3 37 (1 H m,~3,490 (3H, g5),5 3.492 ¢3 ), 5.15 (2H,
s), 5.20 (2H, s)) 6.70 H dd), &. (1 Hd Inlnromrli ~n
R 30 3-(2, 4- D met hoxyret hpxypheny| )2 cycl ohex n
3-[2, 4- Bi s(net hoxynet hg henyl ] - 2- cytl ehexen-A: o b (200Ymg) )\
hydr oxyl ani ne hydrochl ori de 72-Trg)\addt net i1 ami ne (0 14 nl ) were heated
under reflux in ethano O m). , the ©@ool ed react4n mxture
was partitioned betwee er and et ¥yl acetate. (#he organic layer was
dried over magnesium st fate and evapayated in vacuo to furnish the title
35 conpound as an oil ( ng, 99% mz (ES) 308 (MtH)' D5J UI 2002
WO 00/ 56702 PCT/ | BOO/ 00288 -41 Internediate 9 \
(1-1-{3-f2, 4-Bi sLmet hoxymet hoxy) phenyl | cycl ohexyl ] ~pi perazi ne y*
()-3-[2, 4-Bi s(net hoxynet hpxy) phenyl ] cycl ohexanone (80 ng) and pijperazi ne
(24 mg) were dissolved in\dichloroethage (5 m) ano sthredYﬁ i ent
tenperature for 1 hr undeu 5 argon. net hylangon~dm
t nacet oxybor ohydride (79 1g) yas atfde d stired pnt 1 nued uny argon
After 16 hr, addjtional perty azine (24~wg) and 0
tetramet hyl a t nacet bor ohydnde 9 ng) wer@ added and sbrnng
continued. Aft furthe ir, gl acial SQcetic aci\dwas added d#8bwi se
until a solutio s obt ayned, and st~kﬁﬁg conti nued®t anbient tenperature
After a furthero16Phr, the_rteaction m x@8e was | 10 partitioned between
sodiun1hydrogen\eérbonate (0 M of a saturated solution) and et hyl
acetate. The aquéBus | ayer Wgs extracted with ethyl acetate (3x20 m), and

the conbi ned organic extractis were dried over magnesi umsul fate and
evaporated rn vacuo. The cruge residue was purified by §l ash celu Y
chromat ogr aphy chromat ography (Si 02) di ch@ogonet hane/ ¥anol , 9 y) to

furnish the title conpound a§ an of f it 15—5é@a

m xture of diastereogfsoners; Y (ES') M-E-—1 n pdi ate 10
()-3-(2. 4- Bi s(met t hox hen—r=tyc Xyt ani ne Mgkel chloride
hexahydrate (77 nfg) and-sudi Bor ohydr i 4 ng) weye/added to agirred

solution of ()-3H >~ s( ynethoxyghn¢nlecyclong%anone oxime (50 ny)
in 20 net hanol (2 ) After hr, water was added until effervescence

ceased, the reacti of nixture Was filtered, and the residue was washed
thoroughly with methgnol . The combined filtrate and washings were
evaporated rn vacuo and the crude residue was purified by flash col um
chromat ography (Si O-, dichl oronet hanel net hanol, 9'1 vliv) to furnish the
title conpound as a colourless od (31 ng, 65% and a m xture of

di astereoi soners; mz (ES') 295 25 (M+tH)' Internedi ate 91

()-N~3-12, 4- Bi sl net ho~net hoxy) phenyl | cycl ohexyl ) net hanesul f onam de
Triethylamne (0.014 n) and met hanesul fonyl chloride (8 ~I) were added to
a solution of ()-3-[2,4-bis(nmethoxynethoxy) phenyl]cycl ohexylam ne (27 np)
in dichloromethane (1 m), 30 and the m xture was stirred under argon at
anbi ent tenperature After 1 hr, the m xture was partitioned between et hyl
acetate (20 m) and sodi um hydrogen carbonate (20 m of a saturated aqueous
sol ution) The aqueous | ayer was extracted with ethyl acetate (2x20 m), and
t he conbi ned organic extracts were dried over magnesi um sul fate and
evaporated in vacuo to furnish the title conpound as an oil and a m xture
of d~astereoisoners; mz (ES) 374 35 (MtH)' 05~ a ~ 2002 WO 00/56702
PGT/ | BOO/ 00286 -42 Internedi ate 12

-2, 4- Bi s( et hoxynet hoxy) - 1- ( 3- net hyl enecycl ohexyl | benzene Pot assi um
tert-butoxide (50 ng) was added fo a suspension of

met hyl t ri phenyl phosphonwm brom de mtetrahydrofuran (4 nl) at 0C. After 0.5
hr, a solution 5 of ()-3-[2,4-bis(nmethoxynet hoxy) phenyl ]cycl ohexanone (100
ng) mtetrahydrofuran (1 m) was added, and the m xture was allowed to warm
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WO 00/567,
reaction m xture was partitioned between ammonwn chloride (30 Ml of a
satur ated aqueous solution) and ethyl acetate The aqueous | ayer was
extracted with further ethyl acetate (2x 30 m), and the conbi ned organig} Jul 20
extracts were washed with brine (30 m), dried oyer 10 magnesi um sul Pef; 00
and evaporated in vacuo. The crude residue was purified by flash col um 00286
chromat ography (Si 02, ethyl acetate/petrol, 4:1 v/v) to furnish the title
conpound as pale yellow oil (80 ng, 81 % bH (CDbC13) 1.50 (2H, m, 1.90

(2H, M, 2.05 (1L H m, 2.16 (HH m, a,,g;;,, r?) 2.44 (1 H m, 2.97
(1 H m, 344 (3H s), 3.48 (3H, s) 464( 4.69 (1 H s), 5.13
(2H, s), 5 17 (2H, s), 6.68 My 6.77Q1 H ), 7.12 (1 H d). 15

aglenyl ] cy& ohexyl, } met hanol

on I n tetr dr,\%uran) was

Internediate 13 (1-13-f2, 4-Bis(met hoxynetho
9- Bor abi cycl ononane (2.7 n o »0. 5M so

added to a stirred solution®f o ),

() -2, 4- bi s( met hoxynet hoxy) - 1L€/3 met hyl emécycl ohexyl )b ne (-8@4rg) Nyy:
tetrahydrofuran (2 M) at 0d5Under argorl_After 1 hr ," t he reac 5|

m xture was allowed 20 to wa¥kmto arrblerm)terrperatur stirring o
continued. After 2 hr, the reaction m xture was cool to 0C and waper (0.1

m) was added. After the ef flervescence had subsi ded, hydrogen per égde (1
m of a ,30% w v SO|QI'[IOW)e and sodi um hydroxi de (1 m of a 2M sol utlen) wer e
added and the nixtidre wass ."'o to warmto anbient tenperature After a
further 16 hr, t i cooled to OC Saturated agueous
sodi um net abi sul g) ne, HOXI dant ¢oul d be del ected by
starch i odi de pgpe ture was extracted wthyethyl
acetate (3x30 m) ' : w&Shed with/water (20
m ), deed over r@gnem umisyl fate, apd vaporat ed FC ua._The ey
residue was purifi‘ed by fgpash col umj crorratograB ('Si Oz, et
acetate/petrol) 1:1 v/v) tofurnish e title corpé ofhd as a pal trown Oi |
(46 mg, 54%: mMz (ES) 311 (MtH)' é I nt er medi at

& é)Xl me Hydr oxﬁ ame

()-3-~2.4-Bi s(net hoxynet hoxy)phenyflcyctohexanon
hydr ochl oride (71 , triethylame ( m) and
()-3-[2, 4brs( et hoxnet hoxy)phenyl]cy anone (200 ng) were heated under
reflux methanol (8l ) After O 75 hr, Ot he reaction m xture was evapor at ed
rn vacuo and the due was 35 partlt onepl bet ween et hyl acetate ( 100 m)
and water ( 100 mN.4he aqueous | aye 0 5J UI_200x"WD 00/56702 -4 3

PCT/ 1B00/ 00286 extjacted with ethyl Qcef/ate (2x100 m‘j the conbi ned
organi ¢ extract s fexe QPG ed over magngsi Um sulfate and ¢ brated rn vacuo.
The crude residu as purified by flash chromat o ohy (Si 02, ethyl

acetate/petrol, 1¥YT vlv) to furnis i Ie conpound ag a pale yellow oil

(197 ng, 94%; mM@ed ES) 310 (MH)' Interrrediate 15 .6 dg; L2. 4-Bi s
12 m of a 1M
Myti'on of

nmet hoxynet hoxyl phgny, cycl ohex~rl) hyd oxyt am ne Borane
()-3-[2, 4- brs(nmet hoxynet hoxy)phenyié ycl ohe anone oxi rre 85 ng) in
1

solution in tetrahydrofuran) was ad to a stirred so
teirahydrofuran (2 nl) at OC under @argon Aft 2 hr, ’E(JQ‘;C acid (1 m) was
added and the m xture was all owed to warmt arrbl en enperature. After
16 hr, sodium hydrogen carbonate (20 mMl of a saturated aqueous sol ution)
was added) the m xture was extracted wth ethyl acetat¥ (3x20 m) and the

conbi ned organic extracts wereydri gd over nagnesi u fate and evaporat ed
in vacuo The crude residue was pu ied by flash col chr omat ogr aphy
(Si Oz) dichl oronet hane/ met hanol viv) to furnis conmpounds as cl ear

guns which were 15 identifi ed as “pitdst er eoi somers of Yhe"title conpound:

traps-isonmer (12 ny, 14% mz (ES)

g

OpPg OPG
(60) (61)

OPG =\~ OPG
<



312 (MtH)'; cis-isonmer (0.017 g, 2099 mz (ES) 312 (M:H)' Inter t2
4-(2,4-Bis{[tert-butyl (dinmethyl)silyl]oxy,}phenyl)cycl ohexanone 002
4- (2, 4- D hyas edvygbenyl ) cycl ohexanone (400 ng) was di ssol ved mcdrlmm% 20
formam de (3m) with stirring. tent-Butyldi nethylsdyl chloride (704 npg),

i m dazole (660 ng) and 4-di nel hyl am nopyrigme (3 ng) were added
sequentially. After 4 hr, the solvent was renoved in vacuo and the residue
partitioned between ethyl acetate (20 ml) and water (5 m). The aqueous
phase was extracted with ethyl acetate (2x10 m ), and the conbi ned or ganl C
phases were washedy,w,i R Qmwme.n(tn;%cﬁéaes Hol £ 4GV Rl ARBNAY QLS edBRANGH 4

sul phate, and 25 concentrated under reduced pressure to give a brown o
Purificati on wanaus suastiuentd afh asisiebiingtabgreaphyy JPSPTRSs 8IPIRFTA wit h et hyl

acet at el petrol eum ﬂé&'ﬁ'én §ch9m¥4 vy tf1kbru§lh S@dllufsf?@et drloBs Casmedsnds asninBikifg

fl akes (750 nyg, ? cg é{ 20 (6H, s), 0.97 (9H, s),
1.03 (9H, s),comPeyn sOifOS"?“'%QHP fﬁfersfi °‘e°‘£‘9f’?°”€2H . 2.42 - 2 48 (4H,
m, 3 33 61H, tt),R&eBdg (td Schertd ,1, @odPoundis Hf fatohnia @) 9:4n 6k tdrmed) by mrlediEd )

435 (M+l )'. 30 Internedi

t ent - But yl [ 3-P[&A¢2 'BUF%”% r%?rﬁ PIESPIeRP] dQy ) - SANB ¢ OPEREC FEHR DI Fhhen
oxy] di net hyl nséthampeethe @) a'anetﬂe suspens by gonentianet mythodsi qnhtearympehckspuhmm um
brom de (329 m.anh ou of_as

tert - but oxi de'%%)fosg'”eé])ry&n %ﬁelwe{%%lw%%@%tgry\@%r@%gﬁ'gmp | E8?13 W'th two

sol ution of M@'Qalﬂmbpérﬁ"?memneﬁwt WQF@Pn@thhwfgsgmeﬂf)dyﬁqp}qmierwie)ln ey\ebgﬁ@t@mone
(200 mo) 4hn THEeA:3t Mok RS, AldeEmpbSFeaction mxture was stirred for a 0
5J UL 2 02 WO 00} 5Gr02 PGI/1B00/ 00286 -44further 30 mmal OC, and

saturat ed aqueous GAMRPERASAHOEMrEorawIasE) AN DEIPLEIST e friventvadidnetigs) Agier s

were separ at edadifg, hbaeaAbe ot orhEdRls K toraah a2) Wit B-vetylundeeihatpreseRde Bf

m The co ani c ses were wash with brine (2 ed over
an%ydrous ma n’em@ 'B‘ﬁ@f"ghﬁeé‘ﬁa'a@&fﬁd%ﬁtsf'gfbgedsqjvﬁ"(/%‘f?h@.s téﬁ’%?"fr?@é’ﬁ %’h

flash coI urrnbgzhmmrfatumggrvamhynis(oﬁro@;i Boreleuna ghyarotylingli withh whuesubedcid, pezinr gielaum
et her, /vr}] fur nlfsped ‘tﬁg title conpound as a colourless oil (135 ng,
68%) . ? nRQUNGS QIoTOBYE %y 0. 24 (6H, s), 0.97 (9H, s), 1.03 (9H, s),
1.41 (2H dqg), 1. &bmpoldnd3df gerdral igrmul (3)caf 2elob@ineg usin@Gonveriod megidds.njor
3.01 (1 H t&)ampz}e t(e%'ﬁ‘ner?‘f))ﬁﬁo p%gn&]of%rmggﬁ) \Aﬁh%&)hé%ldﬁos&% an@bt%‘r]hr(elmg

d Intermediate 1 Ccis
%4 (2, 4- Bi s¢PeErtedpsaiyant dY"hﬁ'FHyF‘)’%F?q“Wsj 8k {prpHan(A-) cHRTRIMBL \(#)] WRSrRAFTDI s
tent - Butyl [Scdr{ame@rahwé%héumm,bwlﬁamabvde]Mx}&ﬁd (4-met hyl enecycl ohexyl ) pheno

11 T ngtina cool EATPORBLOTGA IERL b PO TS ORB AR S Sy
THF) was addesmgoanghef sdrmokae@) siobert Barukaoa:pbriyecoregiohd. | Fgr re@arorle, Othe nurukir €
Sayor Coby 1Rk S GRS B Y1 Sl (PO PRDANEBE 0clr?
30% aqueous reskeant) sediuranarbgwaté (we lepdragittand eating @Msai@@cn@yewﬁb'ﬁ!?mdn)g The
reaction mXxgmefo¥fhaAbMWAWRAdaf QbYG! BYEO ERAMRLENMA Abobndd b ihbib! (g Goover

1 hr, cooled to O and sat'urated aqueous sodi um net abr sul phat e sol uti on
(30 ) Was GAMROUNISTRkformyeH8) GR CQ pRAel HRNRMt alHEN: GREHIGES. | sygie @S, €.
extracted wiRydrdleRybs as@hatedal (CSos@@t $Uch asTﬁtﬂluﬁﬂéﬁ)blﬂmﬁa%t%ﬂut&o&h&&ﬁ)%ré&@ée 20

Concent r at ecPoA R Blapft (e BRCET 2 FPARh e PURNan Uikt Bgrap g e o-

el uting wt fcopetiorel egmvaiehethe @rceedtuyg geubherMOB: i&atmg af scmironneltemot vith deigicr ed

%, OB Oyt o PRl 005 AL ik
1.43 - B061 f()rmqlla () or (9) £7n be furthar gatp.qatrsmi under g@ndarg coitongto ygld regompo(squ
d), 25 3.70 tfrndid | $here R 3Esupshurd viuth dRoRD Foﬁe;?la?np‘le @eé‘th(c&mbbunm of frida -

6.97 (1 H, Internediate 19 t
-4-(2, 4-Bi sr{p{kéhabiwt9pleoﬁofveelhgﬁqs.effg?n?'bﬁy)a%%rﬁ?f‘% Wb niBe e Ihgpraxyemne
4-(2, 4- B~s(fr@ambmbrydeckrarreh@Wemwaw.wwe)laﬂheerydl@aeé ehemmneo(#é&magbf joRfula

Chrort uel 5o v 8Lkt ler\ah sl R Seite lBrrelbign ot Fres Luie &,

m Xt ur e 3&l | ewedbstitutedawtn ENORDOMat enpaivatunde sandardseaction rogndives, €g daysum The
reaction m r t c ( 10 M, 0.5M and

et hyl acet a;&%yrz %ﬁmﬁ?@ i&%&gggggpcgﬁ\;}g@’?%@gtugg%@% ed with et hyl acetate
(2x10 m) and the conbi ned organi c phases were washed wi th saturated
aqueous sodi um bi carbonate solution (10 rnl), brine (10 mM), and then dried
over anhydrous magnesi um 35 sul phate Renoval of the sol vent under reduced
pressure afforded an oil which was purified via flash colum chromat ogr aphy
(Si02 eluting with ethyl acetate. petrol eum ether 1 "4 vflfv) 0 5 J Ul
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bH (CDC13). 0.19 (6H, s), 0.23 (6H, s), 0.97 (9H, s), 1.02 (9H, S)[]Sn’jvzg
(1.5H, s), 132(15H s), 1.36 - 182 (84, m, 2.73 - 2.91 ( 1 H L @0
- 6.31 (1 -6.42 (1H m, fi.80 (0.5H d), 7. ). 5
| nt er nedi at%b?@‘sf7pép cis - Reanbonbast
4-(2,4-Bi s{[tert-butyl (d| met hyl ) si |yl ] oxy}phenyl)cycl ohexyl am ne

4-[2, 4-8i s(tent-butyl di nethyl silyl oxy) phenyl Jcycl ohexanone oxine (120 ng)
was di ssol ved m anhydrous nethanol (10 m) with stirring The sol ution was
cooled to -40C, and nickel chloride hexahydrate (133 ng) was added.

Stirring was cont 14 r I y S
added m one porti on%ﬁiﬁr%%gr ( QEQSr@éJTQ\AEZ%gHAF%%AMF Qé%%?% Eéh%ﬂgﬂg g
and wat er (0y®&ldmeporamgis @d@lﬁ@ulaﬁh\ehqfeé’ctli grutftisetedr withnbupra| Fewedmnts. \Av&ﬁmgt 0
room t enper aithneoinbd Mo Sbinfuld 18- widk IJ&@a@rﬁlosm tﬁﬁmﬁge and gm@buéoéafv%m e.g.

renoved i n vacuo. Purlflcatlon via fla col umm chromat o

:
eluting wt hdW@P‘W‘WWFPWD'GE&pfgtﬁ’c'ﬁ’”v‘f"?/‘)'d ar¢ Inarsyes ‘I’fg‘"B’HE‘l red pr oduct

as a patesbrown OiRefdi@? t8Bchdhe %) cangbudsndihel héneed f&ﬁutdl(wtaﬁ‘é el a@dmfsnd 8H
(CD30D): 0.22 (6H, 24 1.40

(1H m), ia”4bf °b‘i’}‘%d7”5('“91°‘1glve'?%°5‘g' ”1’31“& S<ef 88" )E*%”llﬁ’ Ef‘r H"’BziJ ﬁhe”‘ P90 (4
H m), 1.99perkid. Tdng 111445). r’r)C,omEoMs of 20r@8la( (11)Hcannde obtair&d fror# thé) rdattidi, ofim) ,
6.3 (1 H dlpgutds (§ Mokl 104,60 Shluyfbhun 40 60 Hlseflls 1 2wRBS - 430
-N-[4-(2, 4- 8tes'{arhetbylethblamtgdha('rdmermtalnyel")em&' sdjeox ydlipweh§y the yadditidneot yal doanpetratofde
traps | S

4- (2, 4- BI?%{ (ttogrr\] la 10) l[??ﬂydrau Sg?rrlwpoui\ds of fo mula ‘312:ny8 %rhséaxnd rd condn{% ng% Was
di ssol ved i nhgpjng QWUOQF ot f?ﬁ")J‘aAéHt%}' Pb%’hi‘ ‘d’rﬁ:déa P63“=$'}3rka3tﬁdaf a'US in the presence

4- di et hyl anbmp?yhb.dmoﬁ@ aHE)m wesruaa@éida@lamayewweaé y.epagl@oﬁs&na%fsfdnﬁma
m xture stirred he sol vent was renpved in vacuo and the residue

partitioned J&tweEkoRiAn ‘5’6’%“[ SRR BP9 § - WSINE Y ErogsR §as aﬂ‘?é’aﬂ@? ‘Y Q8ous
phase was exéHaabeth whadvl, ehdiyd coapduatie of meSgéﬁe)al asrehutah @31 O Mzbrtsttio @aderC

hases e nhydr.ous esiu
g ul phat \é\% mé@%&?ﬁ? {’ogtsé’de’?s reéor 'rms rfg%u 0| " eﬁuﬁ Syé‘éﬁsr‘aﬁgs‘% f@a@ﬁ‘)'
col utm chr on@¢rogpuagh pf (Bn@= (e4)u¢ann@e Wirthér edrivgtised ootert sarpetdr aindtionsetohyield 7: 3

viv) affor der@s&rgﬁolg ' 5f| @rr?l&%gqggwer@sRals bﬁs@tu&%l {Ngw (%\%{ga Fég%}(%ﬁgg ?%éﬂ'!ét ure

of di astereoil soners.

0.22 (3H, S)con@gur@;ﬁsg{gfq@ﬂa (‘54)) n qsmgtgblegplwergjegletwm) atjabppt E(OQ(HWIUMhe requiygd -
1.54 (2H, ”)hydgongmMelhyZI%ctﬁlgriﬂe $Bt, and- tgghylarﬁlngge(dgHmaﬂhueslofgérrrmh 5H:ur§99r
200(15HsgﬂC H m, OHS i m. 5

(0.5H, diC gegustion minder signdgrg cgydiuggs Hgould gieldgcompoundsypf fosmalg 1. “6‘92{313( 1'S
m, 6.93 (0.subbttetgq wih BBORD. Ebhapﬁl)n,dsmfbrréLES(’l)tt) éa_fBaléd\rﬂ)ei-reﬂ:ro)ected vith = sbithbié
?00? wo 00i s6~0z Prr~rB ooz

3 [ 2, 4- Bi s( R'RE mgrPE?lf‘?OX |D]UfYE’§FJleQrB/|?sM qeu(?\l d&r sqindzard reaction conditions to yield

3-Br s( met rorppetds ok ipyrada Urﬁbrmbenzene (1. 0 g) was di ssolved in THF (20 nml)
and cooled to - 78&)rHMﬁ55 aF g&'nmlaN(Mr) |\cl,am Nwe T%Erag%‘:vgb(éegt MAerQQnﬂr@%MON\aS

added foll owed by 5 dropw se addition of n-BuLi ) sol ution
in hexarf®s) S0EHONE0 Rer RXEMPT. RENWSNRHGT YR'TA" 2PPERENIFIE Wittio el vigld §ePRRUNEH ©bf

3- met hoxy- 2texel=0pe)! ere- tlea@ﬂ@m(&Oﬁem)nphéhyw&pﬁ&nm)brm.aeadmesotséswdx yi- The
reacti on m xtur e

HCI
(501w SHAEE ™ SrGioP CETerL b o T PHEITS & RReroukc peear s oGt iy
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toluene (450 M), p - toluenesul fonic 25 acid nmonohydrate (1.35 g, 5.20
mmol ) and benzyl al cohol (52.6 g, 487 mol). The resulting



solution was heated to reflux tenperature for |2hr. The reaction m xture
was cool ed to roomtenperature and then washed with saturated afdetlls20?
sodi um carwonaserosol uti on (2x100 m). The organic | ayer was RG®IBO0AS1Ssd

wi th bane (100 m ), dried over magneswm sul fate, filtered and concentrated
in vacuo, affording a brown oil (94.9 g)-3hich crystallised upon standing
for 30 17hr. The crude crystalline material was slurped misopropyl ether
(20 mM) The m xture was filtered and the crystalline nmaterial was washed
with ice cold isopropyl ether (3x30 m), then with cold petrol eum et her
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70y 'z (ES TTYREN SRRy ent R o0 i A8, RLPB R ¥ el
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(benzyl oxy) Bepzotect:oycok otrepa@nds oflfoprnme16050 7Dagd (P8 8inderntandaess cardiieds ag;oa
solution in anh f e MAL
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was allowed to cool to roomtenperature and nost of e solvent was renoved
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resi dual N, upéd: suliabte dbyrbtecionaiibe eeqlined orygahcanppbadseof vasuaashed wi t h bri ne
(20 m ), deed over mmgnesiumsulfate, filtered and concentrated in vacuo to
afford a browmn oily solid, which was adsorbed onto silica gel. 10
Purification via flesh columm chromat ography (Si Oz) ethyl acetate /

petrol eum ether, 1:1, v/v} furnished the desired product (7.1 g, 66% as a
white solid. nmlz (ES) 339(MtH*). Internediate 28 4 - (1, 4 -

D| oxaspl ro[4 5] dec - - yl) - 1, 3 - benzenediol A round bottomed fl ask
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15 (benzyloxy) - 2 - (1, 4 - dioxaspiro[4.5]dec - 7 - en - 8 - yl)phenol
(6.90 g, 20.4 mmol), ethanol (300 ml) and palladium (2.00 g, 10%{bhJul 2007
activated wanbestp2 The reaction vessel was then evacuated arrRCTiBacecsender
a hydrogen atnosphere. This process was repeated 15 tines before stirring
vigorously for 64 hr under a hydrogen at®bsphere. The reaction m xture was
filtered through a celite plug, washing with ethyl acetate. The filtrate
was concentrated in 20 vacuo, furnishing the title conpound (5.10 g) 100%
as a solid. mz(ES*} 251(M+H*). Internediate 29 cis - N Benzyl - N [4 -
(2) 4 - bis{[fertAternpiyel| camanepss ohieimua [k ¢mhe MANPSREEIREME] PTRAVIE of0 a
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Tet r amet hy| atiaoe perides aompovadb of GirypdadeS)( 25ytegs of toBpawnd pf faesulad dedbe n
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stirrer was addeﬂefémﬁ@ to Schdnsd Bt 86rhpounds of formula (29) can be obtained by reacting

butyl (d th |y h | oh
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g) , d)4 555 g é H dReferAnd® $chelle d)oorrgi&hs(o‘l fimuth) (e) 6(8511;r (9)1(1H) odqlfbs) cen 98 (1
: : e
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dried over “magneswn alt Srﬁ’ﬂ ated in vacuo to give a yellow oil
Purification vi &Refdramghtocirhema 8C koropaindg capenerdl $oroRja B8Jydn ae ebwmined lusing

petrol eym eLRRNuondl AISE  #oH ek @Roit!SihBGedcin o cofpobfMNor3fofmuy’ (%) wikTni shed

butylithium in the presence of N,N,N’ N'-tetramethylethylenediamine in a suitable solvent such



30 the desired product as a creamcoloured solid (2.09 g, 54% 8H&CDC13
0.01 (6H) s), 0.05 (6H s), 0.80 (9H, s), 0.85 (9H, s), 1 18 (4H, V&JUl1llele
(2H, m, 1. , 2.19 (1 H rn), 2.68 (1H M, 6 12 (i

(1H, dd), \%?6%%2 d), 7 17 (5H m. Internediate 32 traps-l_hcf/hzofgo%%-
Bis{[tert - butyl (dinethyl)silyl]oxy}phenylspcycl ohexyl am ne 35 To a round
bottom flask was added irans - N - benzyl - N- [4 - (2, 4 - bis{(ten
butyl (di met hyl )silyl]oxy) phenyl) cycl ohexyl)anme (500 ng, 0 95 nmol) and
et hanol (20 m) 05J UL 2002 " WO 00/56702 PCT/|B00/ 00286 -50To the

stared sol uti QR wRshyarslesh, Ralolasibynuendiitég WutNVk@!&;n@-C('Bk)V@B@@eQ:WIPQoallaglg(}rdm
0.19 mmol ) as a slurry m et hanol The reaction vessel was evacuat ed,

then placed uftfFPhyaIogeRe'ys1g E’%Iaé‘é’?gulshéc'? e 5% IYEIP (FPRPYHES Vs feimyia dd3)-

vi gorously unctehctaﬁaladrbﬂbsrﬁb@ﬂhﬂht@iﬁ aby:dmmg@wn Satemb8 N7 and I3eRenhd B tiinegiolbiniugh
a celite plug, nmet han (100 mM). The 5 solvent was renoved in

vacuo af f or di ﬁﬂ“??‘?és ‘ggng%@dﬁ?fé‘Hﬁ‘é’a'( 402 my, 97% as a col ourl ess oil.
8H(CDCI 3) 6. 01 ( 6HRefdrond) ScHebie, 9 Fompoings (@Horms)a (05)826)( SHJE) en He ABte2H,
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hottom flask ggu e@ﬁalarwhwog@ﬁ%t é§d§§chf>écﬁ5bd°@$o @@%egonqdoﬁnds Mer benzh
- [4 - (2) 4 - bis{[fen - i met hyl )silyl}oxy}phenyl exIJamne
(700 ng, 1. 33a'hﬂn?’)”h?fﬂ'”‘é%‘ﬂhn%‘?”‘{ag‘bv‘fﬂdww -ERABoRY FWWS‘EPGSPdH'dv@@pam@d

pal I adi umy§ 10%p L 35)C tHevad 66l uﬁé’ér@ﬁable?%dﬂ?gns Quidfeid@BhdoRSs 8 fimlid Y3é)N
et hanol (5 M%S}]&The reaction vessel was evagéat ed then placed under

hydrogen (10 ®YED &&p . derfisthere SetVPBE I nySIRY PN GRIS %‘FWSF%odeiS”t\?F FEPEYSY yin uthger
an at nospher edwuwbydb@@emomwunaﬁwﬁuremeﬂusfanlatnedeedmtolnﬁxaug horam@hikyie pl ug,

washi ng wi th net hapo 10 Th soI nt rLenpve n_vacuo_af fordi ng
t he desired producg teg i @c%ef%qo oﬁ‘%’&r feéosrm(lﬁal Oéi P89 PsH,

s), 0.04 (6H ca)Rouads7 &f f@lsma &Y) u@wgeaaoomﬂd akylatioh, mcedu@ss&o( &t}dﬂ)pler.r):pmamﬁ'ld (1
H m, 3- éoﬂanrge’ tregleqi ’\l’Vftg % sbﬁab@t)as@ Sg(% f!sjmr'h':m t%propyl %ﬁm o@ln ysuntgg)le sglgent

| nt er medi at e
Bi s{[t ent - but SHC[ @ r*\‘?étaﬁwf?fgiar‘ﬂ 3 &@Wﬁ%ﬁ%)"@?& FEh e P°Grdeliewpe btk edditen ¢fi n

i A round bot} enmeiefd %lﬁngﬁg%hppﬁﬁh%ﬁyﬁhﬁqig@mslﬁe Sell kfidwn M@%s@hﬁ&@ﬁﬁ'tﬁ@'érﬁ
cis - 4 - (2, 4 - bis{[ten di met hyl ) sdyl ] oxy} phenyl ) cycl ohexyl anme

(47 ng, 0. 1088%ﬁ§r')"ca+ﬁ‘a °i‘°'°2b’29°o‘?'d‘|’ﬂ°6|kéﬁ'étoﬁ‘8ﬁ‘é‘déABPr?f")jeS ?HeMQS Eiidipesy o.p-

?glout : onovvgg @@Q@Qté&%&'@ﬂ@cé@h%sﬁﬂéhd&ﬁl Yy aﬁmeés((D e[ékt}odﬂ;h&%dﬂ&ﬂ@'o) exygé}eédw lagnre
u an i | ytjic anpunt

sol ution & W@’ﬁ”f’@? %7‘"’ %/h@ ﬁa?%/ ? Eﬁggd e‘h’ *BqutSus ?1§5’66\ﬂi or

hydr oxi de (5 aldctrophilk\ouaresl odnvtcbueorsmmtahdm% (rlﬁopmpylbe‘ﬁheweaqmmszummmmm

extracted wt hi )

vere washed vitf Bansors Hgiag) £68 SheoRhC LG8, SRS TEBRIL SynRid,

concent r at ed aVﬁ'lamcqmarrhepr@P%ré@bxpﬂ@@nm PiReesiuEed s\ theevronttipss iof skdfap helbrtand

purified via flashcGabdinbs efhsmt@gr@&we f(me%anepm}éd Lﬁﬁstn%?odbm@ﬁ&.t ﬁ%r%lm

et her, gradient elution using 14, then 1:3, v/v gzl ve e tit
conpound 239 ) desarpd ﬁﬂ’ﬁ"&h’:%’d'l‘ﬁ‘?ﬂcﬁ %W'%‘ﬁ“ gt BRPCHY's dtrepei ) UO"‘*IW’(‘UH"S s),
0.23 (6H, s) ,of kifefic (d@photomhtionlise® éSH Kcﬁ))(&l Il 353 Kaliirke, ﬂ@ wl 1681 4HorgMGheln. 94
(2Hr’r) 285( r% @gf 519[ %% 8 (1
H, 35 6. 453 1” fol v\(ﬁdz by63 ?fleri a's_l p’r%'jously ?qs 51 y! cgmpounds 2>f formu%a
(38). Alternatlvely alkylation of compounds of formula (37) under conditions of
thermodynamic deprotonation (Kopka and Rathke, 1981, above), followed by alkylation as
30 previously described, would yield compounds of formula (45) Further alkylation or functional
group manipulation known 1o those of skill in the art and, as described elsewhere in this
document, followed by removal of the carbony! protecting group under standard conditions,
e.g., aqueous hydrochlonc acid at about 0°C to 50°C, would yield compounds of formulae
(40), (46), and (49)
35 Compounds of formula (37) can also be protected with a suitable protecting group,

e.g. ethylenedithio ketal, and after removal of the ketal protecting group under standard



Internediate 35 0 5 J UL 2002 PCT/1B00/00286 traps - N- [4 - (2, 4 -

6i s{[tert-butyl (di nethyl)silyl]oxy)phenyl)cyclohexyl] methane sul[&mg @?
To a roundWMsvwsad f| ask equi pped with magnetic stirrer wasP&daBey gp

4 - (2, 4 5 brs((tert - butyl (dinethyl)silyl]oxy}phenyl)cycl ohexyl am ne
(248 mg, 0 57 mol ) and 1, 2 dichloroetharn€ (25 m) To the stared solution
was added triethylamre (191 NI, 1.37 nmol) followed by methanesuifonyl
chloride (53 pl, 0.68 mmul) and three crystals of 4d| met hyl am nopyri dme The
resulting sol ution S stirred at roomtenperature dth
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wi t h di chl or gnet The conbi ned organi ¢ phases were washed
with brine (%‘5” np%ﬁ % Ormggg'“er magneswm sul fate, filtered and concentrated
rn vacuo affordi ngefeteg td Sctt\emedﬂrpmtrmua@ ¢f fgralu (p8) ¢aovbedpimed3RMn canpolBYy) |
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sodi um persul fite(3Qe r@%}ptgm-ghﬁtgr %%hés‘%ng" é&déFcﬁndNaté frel LRIBAL AVaRtidd, | freat e

was adjusted to pH 4 drochloric acid solution and the aqueous

vol ume was nBfEehifgtien ohie ﬁF"Ve'm@p%tﬁ‘Gé’éd%e IN¥SPEPN (ageneidly ewesn \Rnoﬂharé’ttﬁ/t’
acetate (3x &@fe?db)y,bet\/&utn@qrmunem @ragmwneemtara@iga omeeome@dt@d with brine 20
(20 M), dried ove %‘nes um at e v o The residue

nd evapor
was purified by fl '?fsﬁ° BPHRS & ‘%ﬁd‘?vﬁaﬁe{bﬁﬁn (c%lgfﬁa ly eafsﬁ)yforg%'étaat"éc)m???rg?ve
the titl @0 cospiactact, aeraaalymlandar(tiaaﬂarrgr;atm%geatncé conmilexingr &geof, an antioxidant, a
di ast ereoi so I nternedi ate 52
L), -N-{3-(2. ‘541% a'glétzahféa én): %%(f/"%n&/genyl | cycl ohexyl ~acet am de 25
Tri et hyl anmi ne (15T'tﬁl E)b“'a/mi meft? chferipel | wentaOyabiasgaay baddednines ysingtanyr ed
sol ution of {nedollodr pRicedurdt hoxyrret hoxy) phenyl ) cycl ohexyl amme (29 ng) -~n
anhydrous 1, 2 dichl oroet hane 2 ) at roomterrperature After 0.5 hr, the
reaction mixture %as paYresinase (AP A exdasehass 2 MEBE and et hyl acet at e
(50 M) amnd the aHMﬁQUﬁtelcheWaSe @KIME!.C‘tBBdthnEéU fedni Mlema 62 tSRizn- r(e?teorngzusrﬂ)
The conbi ned organlfg: ex @ tls were dri d Quer nmagnegwm wm sul fate 30 % d
evaporated im ®Jaliuds & B ¥ HESH (8 ISnPSERE as"a"EolPPHY( 22 MY and
a m xture oflL-dhastgpemysianee &-DOPA) ( QCEB,JQ/mBQE‘e 10dvibERed with YWe @0 /ySétéd BontaBing
I nt er nedi at
traps. 4. (2, 4B T S B R RS es Ty ey 1oyt Shisgsappoonds
cis-4-(2,4- Bl‘m”t”e?it'daﬁﬁ??ﬁa(/& ??E’F‘IQW)@WI‘V‘F hvj ‘Pﬁh@MWW&‘PWﬂﬁ%ﬁn@ﬁsaE&W%m

bor ohydngte (:HogrobiEe awsu&m@d Mo§ R trBtdoFripB6hds @F tbrh@B | Bt Werk feteddh #i{ b&vay 5)

but yl (di met hyl ) si | yIJ phenyl )CXAC| ohexanone (1.57 g) in ethanol (50 m
at 0C. Aft er&xibjgd ap ICs of Iess than 10 For example, the compound of Example 23, i.e.. (+)-3-

(2,4-Dihydroxyphenyl)cyclopentanone oxime, had an IC,, in this assay of about 2 um.

2 Melanin assay in human primary melanocytes:

Compounds are incubated with human primary melanocytes In the presence of a-
35 melanocyte stimulating hormone (a-MSH) for 2-3 days Cells are then lysed with sodium

hydroxide and sodium dodecy! sulfate (SDS) and melanin signals are read at 405 nm



0C and then 18 hr at roomtenperature, the reaction mxture was partitioned
between 2M HCl (20 ml), water (40 m) and ethyl acetate (50 m) and)§ gl 2002
aqueous | ay¥P Wa&702 e-extracted with ethyl acetate (2 x 50nil) Ty (g )
organi c extracts were washed wi th bane (4( 7[ri), dried over magnesi um

sul fate and evaporated in vacuo. The residue was purified using flash 10
col um chromat ography (Si 02, ethyl acetatel petrol, 3:17 vlv) to give the
traps-title conmpound as a white solid (546 ng, 35%, and the cis-title

gorzrrz)Ol(Jga,s S)S S\prglgse?)gl_lpé éng\is 6%@@ /gesfells legmbmitlc%Z% M)os%ase in(hgxdbrs gfid84

(3H, m, 2.00acid-2sdlible( 2Eimetgnin 12 quBititated G (cjlntletlonjc,ou@erGOCso s3effd@t (i idhibitoly,

S) 280( %ZH( Ga);ioée)ncy 8f té%cmgg%s)m nﬁ\ﬁﬁ]éﬁj’m sg'%wthe%ég%rt \S/vaisuféu % %&i; Ws 124( _6H’
1.92 (2H, m, 2.70.- 2.3Bfodrk Kaserpssad(M: (1 H, bs), 6.28 (1 H d), 6.40 (1
H, dd), 7.02 (1H, t ; . i
traps-4-(2, 4- Hi s{ (-ﬁ%e?s’tsg% (fa ﬁ?%ﬁ%ﬁﬁg? F‘ix’ifﬁef’)Qy sﬁ?leeﬂneis)eg%]ﬁmﬁg%/fnet' erb-B2,

4- (di met _hyI argr eh-r 26 Slgeﬁ&(b%ﬂ“éOdVr@PW‘I famsw@rl('@ed birysineqregidae tshydedri thepasaame

( Ca: al yt hc allt%t _?lmetr@r@gtn%lsdé EW&@J'BP%%%ESE bleRyxiddse, (@\th'g)cowf@éﬁecﬁ%dﬁg to
a stirred solution of ras

bi s{[teri - butdfiqdymet hyl }SI | yl ] oxy} phenyl ) cycl ohexanol (30 nmg) in dry

di chl oronet hane (2 M) @mdnaRMchePeitaiodele under argon. After 24 hr, the
sol vent was renoved under fr%duced ressure 55 and the residue was
partitiondd betwedh WHEr ° PETA Y EBIRCEER AN 2 KEEUIPEYIED S YWD T Ao BHiBKIS

| ayer was extrtaphazd. iHishtisstdglituec ras @ thie Aendignadndudtire tmmmtm@ﬁhaw @Aafi C
gé;rpg:‘:tatse\é\er ﬁnlc\:’}@sscg gall\*mﬁéesglmg%:’] (:)huvr\rlxaasr;q1 e)kln &)fuc!eg 1soul%r\ ggrﬂa er?c}suarpe% daénetog%
chr omat ogr apthe qeli ©mimettbgital alwetaamheﬁtpet Adier, mqubzmon/wm thté@Ofgpwds h‘@ HNI Xt fbre3
conpound as @aygn{hte%eg\koéré fadnt8 eRiEnsiaRAnd yEed dr BOPA abmsk M) -

I nternedi ate 56 ci s

4-(2,4-Bi'§{jtert-Butyl ('_ktl_ﬁﬁi_&lgﬂlfﬁiﬂ_;ﬂq_éﬁéﬁ.ﬁghenyl ) cycl ohexanecar boxylic acid
fyndl ni um di chr omahey (AAELY) Y85 @ABLdydtém A cak | e @ledd @ WvhiRe Othe Céfiec! of
raps -
[ 4- (2, 4bi s{[ FRPRAUBLR 97 (Ll PRSESYPD Y's§ PYTIDRY) BHBYRA™ EPErohebey s EnrrpdamMalono
ng) m N, N-di bt rRpREh e hluvihdudl skip@ifeheaRet.at ure under argon. After
24 hr, the reacti n m xture was 35 partitioned between water (20 nl) and
di et hyI ether (30°m) w—%@g&rs wer e separated and the aqueous | ayer was
extractedowi th di etabylor edrk efown2guned(bigdl WithT henagembowreskirD @@ dag be Web inl this
2002 WD 00/ 5 / 0 86. 5 tr n
sul fate and ‘gt\l/jgypoEgT @ Q %s‘ cm?ﬁgtmdegf 'ﬁ@i%gﬁ;% gbanogprﬁg/y ?r]ea%% FS’%
chr omat ogr ap#nd theivecle eQdfryll araem“em o theeniglals twicg dallw)ﬁ daps prweek fre 4t8 wéaks.
conpound as ggik4 m&g%lg @%n:@yon Ah%Be défé#nu(e%sb% sé&ﬁéct%h& gtk "cﬁﬁ&% Bt e
57 5 traps-4-(2, 4-Bi si tent- but%/ (di met hyl ) si | yl'] oxy) phenyl)Cyct ohexy
et hyl car banatreReRistdp fremhedish) ' er?&?”&?ﬁ’fﬁ[éaa{ef%mpl ) and ethyl isocyanate (90
ul') werezmdded t oTige plebdnt @dlerftioh Wt ihated by the follownng examples. It will be understood,

traps-4-(2,4-bis di net h | J cl ohe 50
By oh spsarh A B el PR e A R e S o bt or
m xt ure was d!realmdretcted40€rdﬁanr nucReh m@neiucvmsorm\cdz |sbemedom)emmeeﬂ1 NiaRE wefeb 0

m d ethy h
e T
extracts wer@"drp%'a'"@vémmwg'ﬂ dremdtetrdreateyisiene @WMEpomhe pebkisharescumdenpled

resi due y@s &uauotqgesds.pgfezf& e&mewltwm & QMR QA ARRY b(?bsF . et hyl
acetatel petrol, 1:2 give the title conpound as a solid ES

vl v ny,
95%; R (et hyI al# a’f%"@eﬁxP@P'es grefiugirghive @nig5and gie aptipigndeddo gt ths scope of
traps-4- (2, 4an8beérit exentbnt yl (di met hyl ) si |l yl ] oxy} phenyl) cycl ohexyl

cycl ohexyl carbamate N, N-Di i sopropyl et hyl amre (199 pl) and cycl ohexyl

i socyanate (128 ul) were added to a stirred solution of
4-(2,4-bis{[tert-butyl (di methyl)silyl)oxy}phenyl)cycl ohexanol (50ng) in dry
di chl oroethane (1 nl) at roomtenperature under argon. The reaction m xture
was heated to 40C for 120 h, and was partitioned between water (50 m) and
ethyl acetate (50 m) The 20 | ayers were separated and the aqueous | ayer
was extracted with ethyl acetate (2x50 nml). The conbi ned organrc extracts
were dried over magneswm sul fate and evaporated rn vacuo. The residue was
purified by flash colum chromatography (Si 02, ethyl acetate/petrol, 1:2
v/iv) to give the title conmpound as a pale yellow solid (30 ng, 47%: sH
(cbCl3) 0.12 (6H, s), 0.18 (6H, s), 0.90 (9H, s), 0.95 (9H, s) 1.00 - 2.10
(18H, m, 2.70 - 2 80 (1 H m, 3 36 - 3.50 (1 H 25 n) 4.40 - 4 48 (1 H,

A . ~ o~ ~ NN Y ~ NS ~ N~




by ethyl acetate (20 ml), was added, and the organic phase renpved and
washed with brine (15 m), deed over anhydrous nmagnesi um sul phat €,5 JUL 200 -
filtered) and t concentrated in vacuo. The residue was pu flash
col um chr‘é’f?a@b%?ogphy (Si 0?, ethyl acetatel petroi eum ether, éb‘}ﬁg&/&a}(

afford the title conpound ( 14 ng, 78% ) ag. a white solid. 8" (CD, OD) 35 1 )
38-1.56 (4H, nm), 1.85-1 88 (2H, m, 2.04 - 2 07 (2H, m, 2.80 (1 H, tt),
3.58 - 3.65 (1 H m, 6 24-6.29 (2H, m, 6 90 (1 H d), mMz (ES) 267
((MFACOH) - 1) (¢t 51 f 1 1. 700? WO 00/56702 -60 Intermedi ate 60

PCT/ 1 BOO/ 00286 ci s - EXAMPLES

4-(2,4-Bi s{[tent-Butyl (di methyl)silyl]oxyyphenyl)cycl ohexyl

met hanesul f onate To a round bottomflm&im ng

crs-4-(2,4-bas{[fert-butyl (d1mﬁbﬂaa|g(mb&1exm@h@wﬂehza1@cl ohexanol (200 ny,
0.46 nmmol ) was added di chl oronet hane triethylam ne

(96 NI, 0.69 nmol P 8" drsfetRyY éﬂ%’o‘iﬂﬁ‘f’m? ﬂésk(eaa*emw' h‘hf‘y’ef T’ﬁ@e'fﬁ
was purgegi WlatglanarngﬁanaadwamddmamwsuLﬁrmﬁyrbsmhhanrgcbeg (553nnw ard. 39 cynsy r)1|)vvas
added with SH’J Lr . Stirring was, con QJ., urtt]g?%”rﬁlpoandthe

reaction nix s*Y58¢°¢ t%’o{ﬁgt%r o eXtPa 8?'3?5"”6 e hl MBI ¥ Ene
(4 x 20 m). ad’chae it ombporech o# gainge. StitrngeX thewed eclut@s ned comtinhedoifor adyrther tead

I t i j | ash
Cur 30 e SR SORSRORRIA LR 3500 Bh Y bl i 72
title conpousdngs eawrmslthe(lmsmal teﬁgeraslze/&'d ngt exce103§. Dhelgsyifingryeliey solmlonz
( 6H, S) 1(9 9\7/3& 91'6‘!\ aﬁnﬁ)djto Q;rn( t%'?borﬁ )lempgergtgre ovérn%ﬁl (A%Hnonmn h f(@(%e SOﬂ:!tlJlﬁﬁ?lbélH

6 50 (10 (1H d) mL65 A \vaspowen mtwfheoeqqﬂpn vggse! Pt SR T Go e o7 one . Th

[4-(2, 4- EI Sg HDxlﬁfré ?/E.Ubéﬂré@lnfmat Supbdatihg ydnhaw)mrkbemkaso%éﬁéreitaexymé BRidays  phase

ropi onat e me nopyr.i i C_apou ri e
BI )pand pr opV&hien Eﬁf%’?qdd@?'y &l Q? :\%é%ia%% &fo'in %\yg%’?r?“f‘se‘ﬁa §8¥thnhr|‘l‘eo
[4h(§rg bi 3{ ni(j;th Fmbdm\'f%"g(f@ﬁmﬁ d%ygr)@luhykl]lmaye}e ﬁ@nﬁ%d)cwmkraﬂeewbz}dmetag??mlrg I1 g
an u [ ;
hr, yt he ?Seac?l g%n%g%flurgur\'/fvé%on v)r %‘f%‘%gg]% ﬁg\%/gec?ijva\bt %“lr""ﬂ’?%g'gw én82 e?t 20
acetat e (20 adejate/mdrolcupyesnes, wm\év sé:pmmge@jeamjpfpﬁ@t éﬂ@de@dg"/d)ay@rpaiﬁabellow
extracted wish Cidiye, a5ab ahe o 2.8 @R 8] 5ol cOTBLARE, 85,00 Grexl § 888 ver o

dri ed over magne evaporated I n vacuo The'residue Wwas
purified by i’f)l 2¢h(CEoplim chromat ography (Si Oz, ethyl acetatelpetrol, 1.19
viv) to give the title corrpound as a yfdrmediaid and a m xture of

di ast ereoi soners (114 L ; bH (CDCEBT_O“M 6F )y 0.02 I(6H s),

0.96 (9HO9s), 1.00 242 ol ( 9H, m))
2.24 - 2.40 (2H, R¥ound. bBﬁomedZﬂaQ?. e(qlu poed mth n%gﬁe‘hc(sﬁrréil-hnddb an érg&aﬁa(nﬁbs&héred)

2328 g;—t Sr eo@%sonﬁ%d g \Agaﬁ H'[Jrﬁw )sz bis Wthoaymaﬁox&gbfnzengz_.od nt7e.'£ %‘% 3 gg.H@Z(sgnd
but yl (di met hyl)) siININ‘OXy]qrameinlylethyiehe kipdirex9.8yd.| 1612ewasipeas dxoky inane piom

d bott
Lot rahydr of (ragge S Rt oS st Bhe P B 4T FRAYIGRAA P 102 mmat
to -78C & sol-8Mindiexarde)was PdQ?QtdyQP“Ilﬁet‘fﬁ sitingel e resplting xgliow sgluamyyas S&lﬁ%d fatded
dropwi se and M .7gk@gkd QhJCQéWQxér%dfo‘%@%nQQh)(IJﬂQ(efai (é}%ls B niRbILA Jedg 8t

this terrperature until_the vﬂ | ow col our been di scharged before
bei ng re- cod $RipbeR inTHF 25 mikgie ¥|\65h5361ngg{ The(rgsumnp[splépqn was stirred at -78°C for 1

but yl( ( dlm rr;st h¢lahs mgeﬁgaluewyc} @h@af;ﬁl td r&dm Garerdeadiens anerAght( Zmrdefgon@acﬁ@(mm M) N
THF (4 was ro act i c

not (b, R RS OB e y Byt o 1S iy 5y )
2002 WO 0156186 andbthe RBHNE BOXELO0RE86 sapatatgngtioraet eTcﬂ!ewhashasdwe&t baplaragddhand tHhd x
10 m). The 9&9}5 gsé)w%?%&t ac?é&t&.%%ﬁa e%t"‘ﬁf& %J%%ﬁve ?g‘s’a‘ﬁl'cg"cgére
magneswm sul ate and concentrated cuo E"I' e was di's o| ved I n
met hanol (40vashgd witbobere (P 7B Q‘!'e&n@vﬁz@mﬁws d)@é@éwfpaslémtet hitetegh anthe

sol ution forcoa&nmd AlfoRingt 4 éraaweu m%hewgse&ﬁm&zemagfe@éomrﬁ‘mewr%a%asﬁ,ssI ng
oxygen thro he solution 5 reacti on m xt owed to warmto

room t enper égiﬂeee’%ac‘%fﬁtﬁ’(?%wer“&i%'ﬂe ASvacto ﬁﬁ‘?i’“lelpé%’t‘i’tdﬁ“%igaf’?’f’)a‘éﬁﬁ RN
chr omat agr aphys écuddss & ik (B9t adrelnpetH,ol+ H. §)catiprdad § ba2ki k), .00 -
conmpounds. First eluted d~astereo~soner (31 ng, 11 %, 8H (CDC13) 0.18 (6H,
s), 0.25 (6H) s), 0.97 (9H, s), 1.02 (9H, s), 1.30 (3H, t), 1.80 - 1.95
(8H, m, 2.82 - 2.95 (2H, m, 4.23 (2H, ), 6.28 (1 H d), 6.42 (1 H, dd),
7.05 (1 H d). Second eluted diastereoisoner (32 ng, 12%; 8H ) 10 (CDC13)
0.20 (6H, s), 0.25 (6H, s), 0.95 (9H, s), 1.00 (9H, s), 1.36 (3H t), 1.62
- 1.85 (6H, m,



2.10 - 2.22 (2H, m, 2.87 - 2.98 (2H, m, 4.28 (2H, 0q), 6.28(1|-[¥ % %42
(1 H dd), 697§1H d). Intermediate 64 4-{2, 4-Bis 5 JUL 2002
[tert- butyl‘(v ml )si |yl oxy] phenyl cycl ohexanone oxinme 15 TS 504046
bottoned fl ask equi pped with nagnetic stirrer was added 4-{2, 4-bis
[tertbutyl (di net hyl)silyl oxy] phenyl cyclohexanone (100 ng, 0.23 nmmol) and
ethanol (5 m). To the stirred suspension was added hydroxyl anr ne

hydrochl oride (32 ng, 0 46 mmvl) and tnethylame (103 ~I, 0.74 mmol), then
t he solution ea e Xt e te.f

was al | owed t%’?@gﬂ ﬁ%dM ms§'e3r'4€8fe!?}gt Ursgéq)hé%t/ vap 3)?§at1i%f§‘t ;[nes Oéé{}(
vacuo. The re@d)cm&(wasd)phm(ltﬁtmed bet ween et hyl acet ate (20 m) and vvater
(10 M) and the |ayers separated The ggueRdsialedyer was extracted with ethyl
acetate (3x20 nl) and the corrbl ned org‘am—c—r‘ay'e‘rs vvashed vvlth bane (10 m),
dried over magnesium® t RAtROKY R MY ] God| L Xa%pls Jegciu®PeThe titl e

conpound w@s i sol ag. @ﬂs@ﬁetﬁ@(yméﬂgx%he ﬁ4%x£@tro[8|ﬂ]o(em -3 1Q0 93 §551|ﬁ|mo )
0.24 (6H, s), 0.95 (9 i (2H m . i H
‘?ﬂ“'ppﬁd kt’é“ FagrREtE Stirer ‘?PP D%ﬁ’“ﬁsa”é, 15

25 ), 1.93- WEPpeEy '”r?)f’(}mé f‘i‘é‘“é"’&ﬁ”‘?"tﬁ
(619;, ( ?H, g 4ebpadrabld. (Toiddne 190, mh.wal ddddd) f&il))wecﬁéﬁ) cérpthor dalphon a6 ((1@|r'hg) b'T)‘ne

one A round b%'fr?‘gg%ﬂt'ctﬂlvéasgléh%huﬁab%elﬂ’ i ')éﬂ mﬁéﬁé‘ep CO%‘t P?Cfeart”r\%ég aE‘FFz’ng%FWt h
8 - [2, 4 3bdshaetdotuynyDdnoxaddptieiid fixturd wasipeureali 1ot asyepara(ing. f&]rdemdtha-

1.50, 0
R i e e T
to reflux terpebaedragdnis wers Washag twin sl (figmo dr'@bmtfeﬁﬁﬁwﬁ’a%msnes'um

saturated aqugpRHste SididdMnBittArBRERSteb aﬂvdzeba y.wamg ad@qu@emwt.aewgey@méd by
separated The aqueous | ayer was extracted wt ?% acet at e x20

an
t he conbi ned 8% 6‘?'6‘8%%”[’59‘&@“*7\/&%’9@0“%‘ taﬁe‘?}fe/pﬁ@' ethey 45é§eﬂv)69éﬁ°"d)"he

magnesi um sult.tnabeduémb begyegs @aslomese.nt 5@@3@!3'5711 waqzm theu r.emd (sznS.) Qi dg Was
punf~ed via flash

D01 56702 BCTABABTOBRA - B o dhTnbt) Thek FoftSuh Sofiers 5118, iR (s,
afford the tiddl 6.76qma)Wos@Had)yel | ow solid (323 ng, 37% mz (ES ) 203

(MH), 8H(CD-OD) 2.62 (2H, t), 286(%H§ ﬁat§04(2H m, 5.78 (1 H,

mM,6.28 (1 H n,6.32 (I H m,6.96{i le 2a 5 4-(2)
4- Di hydr oxyphenyl )cycﬁéhé-ﬁaatmnmwmem_dxmg)wﬂm with

magnetic stirrer vyas Jaade thoxy)phenyi}-1,4-dioxaspiro[4.5]dec-7- 0950 o 283
8-[2, 4br s(net hoxyvr?g(t hox &ﬂloxymi Oxyﬁ) |y(%xas |Xra(§ 7! ?%%Ccaﬁree fL

mol ) anéomet"tt%nt)o-'tnd(p@tbta m (298 rftghéo% €8 GWPP'HQ‘“esﬁt?‘F'P@d”%?ﬁﬁ"&ﬁp’w&%d ereaen
aqueous HCl ¢dkasm , Tr;le Mtumwgmeﬁmrtérwmmt@ﬁ talugSéfi der.tenqatfmg \mmeetm addtatb OOM

tenperature the_aci uenched b sat ur at ed cous 8&
bi cabonat e sdlaf'idf "(afdh q‘i"aP?&F%P é’t’”‘?sft %8 19487 BErErS pt°8t’° i‘b ) V\g;’s
reaction m xtwbRuM@as dir apgdoey) ad7t-01.67 @epanad.ong 2bannelmpnds the sphiasqsH,

e arb: nodtbe SR SRR R PR ol he el p SRR 0 ™

evaporated. To the slightly wet crude! _,rlbgrowuate&/as added net hanol (30 m)
and acidi c ion exchange 4 63| N_ s (@btnbREmbHS L oAb xgnms heated 15
under reflux, with stir lug of Celite,
washi ng with et hylA reed m*@meﬁcﬂﬁt’bwpw Witk RPEEHICHRIrreoVasetherden with Suol2. 4 -
afforded an Qifs@fmx?htlethoPy')HHehMFaﬁ |-ﬂndtb%sf)1|r<§$b]d6&lnb| @2@@§Qw%9m&haﬁ§l 02)

et hyl acet atel petro eum et her i f urni shed he title co ound as a
white powder (PINELYY BHFN PRIS. (”E§°)’SE droghie .acy ?0 i 1.0QhHawS) adPed jo they,
ddd), 2. 36 - st@red3oluddh, anjometerﬂaﬂzeré&l'é ardtthe re%cﬁ‘n't\ r(nitul-el stitrpd fo? .16853hr( Sollbl soﬂx):m
6.24 (1 H d 1 ) > : e 4 - , -
Di hydr oxypheﬁ%/?r?%rifcﬁl %@xa?ﬁ’(e)%eun &'Sufﬁgg S '5tr‘#3edwla % é‘&@az’g% a"%g’éed SW%‘% wa%
magneti c st i remevedvander realnersicbredsute AThe rQs@e whs grikersgibetwedn Bihgecetated30 mj)l ) -
1, 3 - benzeged), r VAGRE er— (.50
m) To the sti rrgexclejr séjmﬁag'ﬁ tﬁig&fmp Ig}e y\?%d%)ﬁ?ﬁﬁ(tg %ﬁ@ [Fk? %%r%%sé??mq n 1.14
g, 4.52 nmol fomiinegn@rop 1aveis wera waseed é’%tbi”a?t (1R mudesdnaver tnmsnemee'éatq 0

refl ux tespeni@tddr end %nc%nhéted Ab teudl 1ol &god hﬁadﬁ@aﬁtg %nnfr@dXt,yrfesﬁ QoRRl to
roomt errper atu he acet one in vacuo and

renai ni ng m?&ﬂ?@o%/éghyp(g’r‘q?r EYReEe 15 PR m@ﬁ””éteh‘f/' 1acé/t’étag°'f"2®6‘en‘1"? CQ’HEPLwater
(50 m) The aqueous | ayer was extracted with ethyl acetate (3x50 m ) and

t he 30 conbi ned organic | ayers were washed with brine (30 m), dried over
magnesi um sul fate, filtered and concentrated under reduced pressure to
afford an off white powder After washing the powder wi th dichl oronethane
(100 mM) and renoval of excess solvent under reduced pressure, the desired
product (9 30 g) 100°/c) was obt ai ned ~as an off-white V\/mte povvder m z (ES)
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WO 00/ 56702 -63 PCT/1B00/ 00286 Exanple 3 4-(2,

4- Di hydr oxyphenyl ) cycl ohexanone oxine To a round bottoned flaskﬂ5 éH'unzq%ed
wi th magnetic stl rrer was added 4-(2, 4 dihydroxyphenyl)cycl (100
mg, 0.49 myd? $¥Mhydrous ethanol (5 nl)) triethylamme 5 (10%3%?&2@28

hydr oxyl am ne hydrochl oride (51 ng, 0.73 %DI) The reaction m xture was
heat ed under reflux for 3 hr, then evaporated mvacuo The resulting sold
was purified by flash col unm chromat ography, (Si02, ethyl acetatel petroleum
ether, 35:65, v/v), furn~shng the title corrpound as short white needles

(107 nmg, 1009 8H (CD, OD) 1.44 - 1. , 1 94
2,00 (2H, r:%%-mzﬂ?-fé%%sz? é‘}'ﬂé(%wﬁ?“ %1“?8’59& 8P T 1%861@6 "‘é% 2%3116&(“59 ?14&

10 3.38 (1 H, 215p (4-6.nB23 39 @H2B), BHOKIBH.NY), 3.62 B, 61l 5H6 (di, 5)6584 (2H, &)&667(—16I-7I1
m, mz (EI I yl -4-(2, 4-dihydroxyphenyl)cycl ohexanone
oxinme To a roﬁ@‘zgﬂ)gt@tggmrgfl Meé)gw pped with magnetic stirrer was added
4- (2, 4 di hydroxyphenyl)cycl ohexanone_'l_zuﬂyzt_e_é 10 mmol ), anhydrous et hanol
(3 m), sogium 15 acet ata 24 )fs(Fthd} ,%chmab)\eﬂjﬂ:@dmtéuhhyweoxw amme
hydrochl oride (9 rTR ted under
reflux for 6 hr, tA@EOWar SPIFBneErBRERlReei’ etPyl Ohcdt at¥ ( S29NIR)) 219d Ref er

( 10 m). Theblaﬁ@@qakﬁqekr@yﬁbhewsordﬁ.b@etdromrm@nhmawsz ﬁﬁt)l»céru@u&al 8 Rdofution
filtered and evalPorat ed rn vacuo furni ?@ go ourless o Puri fication
LR ang

via flash col mATCHPIRERKSHFRISAYPIOEPHEE) R APSRFEE'P Ert‘JFn%? HErma)in 1|
viv), affor de&iméth@(ybthérieﬂBG?Ofﬁ?ﬂliﬁdm&&r&@aﬁh%dL&\dSDﬂeﬂtd( (Affer 8Yr, tKe/ fHixtuddwas

ESDaODzj t)l 83 saghol 21 é(eiqufl‘e'#f@ ‘?6"]?"3%' 'gt?e'#%t% ;(T?ooé%l%g?f'tn%ﬁjga .)cuiygr T Y

(1 H m, 6 26/e( hbpnedim sBIBS add yapdietednin ¥agueSd Yur@iSil an ol ek avap bparifled by flash
o ggﬂzy'eqﬁl I(O Scé, %nder{ga/rﬂmgqslypﬁxpggbsq ) gg«g'rgﬁamgumt%%gs, TR %o 1GHRA RLihomed
di hydr oxypherspmpeynsiasiae i fiAeg 83%h: CREWIFIP Y2H, anme&or BUE (25, WaBdH (2H8 i ) |
sodwm acet at 47%7(3%1), DagdlaAD) b 1885 ¢hHOsh eyl By dh oy vh 4 Nk, Bwr ﬂffh&o?r Hf
(18 ng, 0.21 mol he reaction m xture was heated under rteflux fo r,
then parti%i died) He‘ts\/(é'érf’ ethyl acetate (10 m) and water (10 m). The
organi c |l ayer was dried over anhydr ougmtdregiatem sul phate, 30 filtered and
evaporated rn vacuo fur anh|2n a pal e pi I’th 0|I Wh'I ch was pur|f| ed by flash
col uim chromat ogr aphy ( $H62 £ : B EHRERONe - 1 v/v) to
afford the title @oamurmbnaa ﬁ[Z@Gblﬂmreihe&Bnemdxy)bﬂénym cydidiéxen-tsone (360 m q)
CDC13) 1 47

(DR at). 2 98pgbE ey b5 gt oFepPom b g e Sy d afprenty 7
(1 H s),204. 8@nr(elattlrdp usder 16at@bsphe@. G Myfroged. Afjer 16 BIhe nBixt@é wak fiteredithrogro4

(Lo A T &ue ggn(%emag?’g J{Bfgé: ?h) vatdd T &%36%93 218 U

L 9n02 PCT/ | oxypheny cycto exen- 1 one
3-(2, 4- Bi s(rr@tchm@ywﬁ‘{ah@%?)ﬂﬁhé-?ﬁMe]aﬂQPW%ﬂ'%é’%@ﬁChIO@ﬁé (43onghvsre addedigedthed t o

50C i n met harﬁ(bltur@@a%ﬁrré@%ﬁo@hﬂbﬂﬁer@ﬁfed|A}te? Qﬂr M@@g@waﬁmiemd(tmggmbad of ter
2 hr) the mxture was 5 filtered ate was evaporated in vacuo

and purifiedSHy ?qda%ﬂe%81‘mwr°@H o‘%ﬁ’&ﬁ‘?’ a?)cﬁﬁ?te( {épé‘?‘” Vét"?fé'rﬂ“ﬂ@etdr?ﬁ fashealmer |
9:1, vl vp5st ochiamaioglapiy(Sid,| fidtelecorredntlyiasetateyel Lionodohist tHeditle tgmpdbifas 8"

(D60 1,95 Lot St Shly 2 FDA3H b o S5l ) 2@2&9&%@ i B
Mz (ES~) 4072(32me|e|)(aHEwammbeg7n)1@37 (1H, m), 3490 (3H, s), 3.492 (3H, s), 5.15 (2H, s), 5.20
(+_-~-3-12, 4 Q %WB %%ﬁ)’%i ohgxanqpe

()-3-[2, 4- Bi s rre oxyrret oxy henyl ] cycl ohexanone (35 mg) in nethanol (4
i) Intermediate 8
30 3-{2,4-Dimethoxymethoxypheny!)-2-cyclohexen-1-one oxime

3-[2,4-Bis(methoxymethoxy)phenyl]-2-cyciohexen-1-one (200 mg), hydroxylamine
hydrochloride (72 mg) and triethylamine (0 14 ml) were heated under reflux in ethano! (10 ml).
After 3 hr, the cooled reaction mixture was partitioned between water and ethyl acetate. The
organic layer was dried over magnesium sulfate and evaporated in vacuo to furnish the title
35  compound as an oil (206 mg, 99%)} m/z (ES’) 308 (M+H)"



containing acidic ton exchange resin (300 ng) was stirred at 50C for 6 hr,
and then at anbient tenperature for 16 hr. The m xture was evapgral ﬂ?
vacuo and the residue was redi ssolved in acetone (4 m) cont % fg (2
drops) andV9PPP¢8l at 50C for 8 hr, then at 15 anbient terrpepa"laxm.ﬁ'}’g’0 P 64
hr The m xture was filtered through celiye and purified by flash col um
chromat ography (Si O-, petroleumether/ethyl acetate 1:1 v/v) to furnish the
title conpound as a white solid containing an equilibriumm xture of
cyclized and uncyclized forns (31 ng) 76% 8H (DMSO) 1.1 - 2.3 (8H,
overlapping m, 3.0 (1 H m, 6.08 (QuathedPieg 6-16 (1 H, bd), 6.25 (0.5H,
bs), 6.53 (0.5H, bs), 6 75 (0 5H d)—6“'89—(‘0—5H b), 8 98 (0 5H, bs)) 9.02
20 (0.5H, bs), 9.17 (£R1-H3-2.40Bis S i : : azing

3-(2, 4- D hydr oxyph

312, 4 Br o{met howyroloss "‘FGKMXW?WP“’WEY;%E%SEJOxrgrrea“d PperEpIg {24
heated to 50®)|W¢f€h@’éﬁ?alﬁéiﬂ C('@'Wﬁ)(haeerfﬁ fai)ﬁn%gf'reﬁﬂairambre@hteeraewwr@@rﬁ@sumﬂe(ro 3

9). Afters 4hpqont hererrbeﬁtmr@m%én.Mvastntéétax%&dh@ndetrh@ ﬁqgﬁwswaadewaattﬁ%u%bh
anmoni a sol utron 50 M) Filtrate and was %&?s wer e conbi ned, evaporated m

vacuo and p¢PMYTUedl usger PSR cAfiemne clr GREHING HAPRPNE SPICpiPer@EiAg (24 mg) and

aCﬂ ate/ p?t gataertém %Hﬂrﬂj’munﬁmgcetdﬂ/bb}oriyﬂrr(feqvglh@blwbﬁé}'addbﬁ bed SPAYULRShLRE. Ater
ye Oow SOl |

m ture of stereor SOners 2H,
m major), (g“@h‘irzq—th'gﬁ'acﬁt ﬁ/%ﬂ‘f aciy was %dfl('ifj RPYWIREH YR 2 splujign yag £b E?Zﬂ-?drrﬁf’%(
2H mi nor, owmrh@pmtngeMt arfibidrh témpROat(r8 H Aty a@r futth&H 636r, then@ictiod weikiuappbaa g

rr),685695 + 2 n . 1 H. bs,
mhjor) 4 39aphonte elMeflsql S b RN e TP LI ) sl iy o e

m nor), 10. &getpte. Hhe aquerundaye) waextGted Withsthyrapetate; (3x30zmi) EHd) thd 3gmbigsd H) '
0 5 ‘] U l n 2 I Vi v in vacuo,

~+ )-3-(2, g%[] 'E\S"E%Egg’zgnd'ré%c%ﬁo g)%;ﬁos#gatgxarnﬁee a&T /a tIedBOr(S/ 8((:)286The crude
()-3-(2, 4- DFWPOW%?heWM%yéYONE%@anEM‘éW( 13hiegEtogmally o aromateasaphy  (SiO,,
hydrochl ori d@hr(QOQQ\@ﬁe/gr)erhaﬁdwb 1 ¥iab lﬂyrhus’v}nh@%ué démptuhd WE R oR AAEShIBlsBRE, N
DMF (3 ml) After react ion 21]5%5 s, partitioned between et hyl

acet at e 1énd59\ét%frdrﬁ*ﬁ’€'ecﬂf6§ﬁtte@°ts%®%? Wa W)t h brine, dried over
magnesi um sul fate, and evapor at ed r interacaditatd he resi due was purified by
flash col um chromat ogy apl Si02 Qetrgle m et er/eIh acet ate 3:2 vlv)
to furnish the title €8H (CD30D) 1. 4-
2.0 (6H, overl appickeg aoride2hek@nydbateH7 ng) an@ sadjur@@oﬁiﬁydrrrae (22 Mgbwere. dsidied 1) ,

(1'% verl el ool 5 (R RUSH BRIl i

() - 4-f 320 1- Pethenal 42 my) ) &fter @haxwaterlwd- daded eyt etidrvescerfde uapaeett dte ceagtiord
salt ()-1- {.%,xtt?re evaﬁrﬁérgeetanewr@tmasmxb )rwmgﬂg%w.whmr aFhd Eorhbrmed D)
was heat ed under retl ux m net hanol contalnlng acidic ion exch ange resin
(0.3 g) forfikaip@Nd FRENNGSHQ'F GHEPPERIGH RIVAFUE FRESIDE icTuderresdueanzs Ruided By flashwas

washed wi t hccrmtrhaﬂnﬂimaad@elapaqutems dwmwmeaaanam@tﬁmr combipetd frirhish athe aed
washi ngs were concentrat ed 'H§1 The crude resi due was urr fi e c?g%
14

prepar at i ve“4IBo%e" 6ST69'?H"§FF? f"rgtt?se( )EBABIURY e dastegiorsomATst BV G

"nmg, 38%@5 SwHHAMeCH) 1.7 - 1.9 (6H, overlapping m) 2.05 (1 H m, 2.20 (1
H, , 31 - 3.5 (10H, | H, | 6.94 (1 H,
d); m)mrz (ES') 277((M+H) ngtr) Ef:plrrgrg m"""gd%@e(? overlapping m, (
(1-N-[3-(2,4-D K P Binipe ; PR gAnangsuifonamide

N-{3-[2.4-B t f i . (34
%) wgs Leat edrﬁ{rt er w?ﬁy@?ﬁ%ﬂ }]g%gljﬂq?mé@ﬁtqgr ﬂ?d%? %Hcﬁegpoag]sg&&
exchange r edi(#)- 1([243blg)neﬂtoxynfﬁtmxy prengl)ayelalogxylemine (RYMIwwldrometearEdﬁaﬁdi t he
resin Wap VEARNRLmM:L WaPLORAhae Bach AT BnBRH: rplislid 5@%%09 M@ﬁm@gwﬁre
n e cru Si

evaporated rn vacuo a ere ue was ur| reparative HPLC
t o furrnsh REMioRed petween @ihuk pestateil2d mbr én%FOQ'Pﬂ? Wdtqgen m?rhmemd(2ﬁsmb°fbal e

ink solid n 1, 2.07
E)lH n. 2 séa%ﬂat@@ aquedil sdiutlon| dre R (Edus hy%pwséaxt%g%eﬁ Wikh &Yﬁ%&é&%ﬂ@om)

S) n,
3.30 (0.5H, a”ﬁ) §or§b|(|g Srﬂanrﬁ)extga@tszwereang% over mggm)up BU"JS*F 0 S‘F’Ipor&)ed 8 89
(0.5H, d); wuskizo pHBnhish BHB4iti€ ddnifound as an oil and a mixture of diastereocisomers; m/z (ES*) 374

35  {(M+H)




30 Exanple 12 ().4-[3-(Hydroxynet~l)cycl ohexyl|-1. 3-benzenedi ol 0 1
(}-{3-[2, 4-Bi s( et hoxynet hoxy) phenyl ] cycl ohexyl ) net hanol (35 %‘B\ﬁfa’éj hzg[gt ed
at 50C in WOXM&AWP (3 5 nl) containing acidic ion exchange r# Q04192861y) .
After 6 hr, the mxture was filtered, the resin was washed wi th ethyl

acet at e, and the conbined filtrate and 35%%iashi ngs were evaporated rn vacuo
The crude residue was purified by flash col um 05 J UL 2002 WO 00/56702
PC f/1B00/ 00286 -66chromatography (SiO, ethyl acetate/petrol, 1:1 v/v) to
furnish a m xture of diastereo~soners of the title conpound as a white
solid (2 ny, 8%. 8H (d4-MeOH) 0.9 - lateumedizde 13y er| apping n), 2.80 (0.5H,
m, 2.90 (0.5H, rr) ZQ Blsr&eﬁfbx((mdthdwmjraﬂ@t;ﬂ@ri&ycr&ne&ﬁ)t{e%lzbnm, 6 80

(0.5H, d), 6.85 %P (6582t § Exanpl e 13
| ) - 4- f 3- (HYdr oxya tﬁﬁs)‘LES‘/cI’B’HBW 3% befPen&df ol 349F 1 | Gor BactsBE 98, Of
Crs-N-{3-[2, Anelnprs.(anﬁymw.mbmh\emw}aﬁy@rbmwIn}rhardmxyhamr(Qs&&ﬁ'bng)

was heated under ref ux ~ 5) gif?ﬂc l%ngc ont ai né({]?, i c i.on exchange
resin (0.3 gff E&5F1&AF meﬁ?éywa?ﬁy RORMYRCXTUPEARRRE (199 et E’dtetr%ﬂmmf%%“ fedlh
was washed V\médﬁacaiquemusmammne avaardtiod€ wevdimniol andraht tdiecandi lA&d’ fa hd rr&t e
and washi ngs re cqncentrat acuo. The cru purified
by prepar at i FE“BPIEYS “faﬁrpﬁn??'un tdhrbé3 SR "&%"“’%ﬁnar'da% Béjin o?? S?NHFa °d 0K
(0.005 g, 468Gutio®'anf@ihyMeeld)e TThgmquedlsbye( \413‘.5 extraetel appiutyerrgty! dceBite (2k 34,

bd 2.02 (1H 2. 2 | i : 3.36.(1 H

6. )221 (1 H (d'é’S?', Q%" i Hm&?“d)°?g%§%§ﬂ%f@%r@5) “%?}1'%)‘“’3j é”é%wﬁ””g)z‘ﬁo (’R}iHj"se.d f%erm
Exanpl e 10} me@emmhywaémeoqerapnw ip vacue- Dbmewde isisiue Wes pulied by tashoniuom
fluoride (239, %@@ Ff"r TW a%eﬁa‘ié/ééu%ﬂ 4spws It&mrmgh Eﬁrarruebeambl)ur[ﬁ? s pale

{(tert-butyl (d| met | enecycl ohexyl ) phenox |sopropy
| ) di met hyl si Yedeveo{ #0 rm:;)“%h e drﬁS‘f(@r‘a’ﬁ (120, @il 2ra5ditt mhBelbd tr @),

After 24 hr zésurmhar 224(2 ﬁﬁtrﬁ)abgtvyharmjogwrad sy ardeder (9% 64 hHass aslghd ) and
after 2 hr the sol ven educed pressure The resi due was
partitioned btiEeh @\éﬁ @ﬁ f2@6?d1)"' gHOG HH Imaderza(ﬂ@ 920 M) The layers were
separ at et and the aqueous |ayer was Bv(érﬁﬁﬁta&mwth ethyl acetate (2x ) 20
m ) The conbi ned organj ¢ extracts were washed V\iith bane, deed over nagneswm

sulfate and evapor at di3424:Rislmethoxvmethoxyiohenxlicyclahexylimethanol o5 ¢ol um

chr omat ogr aphy 259-85iabeyci@iohyre (aaemabred patr wlutio irBteVrahyHrofBar) Weastdieed td & e

d
177501 52 FaH saion 3l ghe b fnpsgd Loz ke hanbagend i 1
tt), 3.20 ( ]Ietl-ab,hydn’):fprafﬂ\ (581I)(326+C @)der ﬁrgduﬁ) Aftdd 1106 a( @ld, thereacBon/Bix{ule Whs ﬁll)r)wem 7
E ng)s i 4 rrn'b )Exé?rr% %n? te)rgpe?’(?ur a%dls]hrnEg §orl\)t|érH%denéﬁ r2 hr,C llhg raactlon mixture was
traps-(4-(2, CdalBi @{q"@end battey40(1dnlr)rmahyﬂq®r |Aftied tbﬁy}fghmydcpmyd safseted ] Hydeigeanol
24 | 12
( ”U) was p%h%@? Y&f o F”aE?F }({/5 Bl ukion)24Hd éo?%fnapwr%! GTTOR! 4 5%%‘8&&&1@ e

, 1.OMin was ad The Tesul'tin tton was stirre
t errpér at ur e agggd apg the mixtyee Wareoyed tqwar@rr@amb'et\fvre'@nerétvmIAﬂarc%tuab@r 1620, th¢ )

and water (Z2q4d, an m.In,?e FELLRBILE 1PBRS eséraae%arara& Q8 &’rﬁ nrerarbraﬁnﬁ%w&s a%?&; afn.?

(3x20 m) and the conbi ned orsganl c phases were washed rine -
~ a ~ 20T Wosdzm5pg9 bpCTeriedoy e@modléeimef e tagiregetiop naﬁwydre@ﬁtracted

magnesi um switp laapreacea&ctamnﬁre ntrrea&oacb.rrea oVRBI@x P fviie a0y Mrnavétérasd mpol umMm
chr omat ogr aphgqjé uti et hp%gaé%}get at e: petrol eum et her v/ V)

oo hoar Rt bR MegSestin, Blal. bR RiAboiasl P Beds. HRE g S dreatre REASHY 0. o5
- 1.06 (0 5 ifashmjojumib. cBromatdgr&By (DO Hihyhgetate/ddrot, 111 B0 t¢ fikhishithe title. doghpourdd 83

4H, o 3.56 (1 H d), 611 - 6 17
EZH m), 6. %apa'gmz””( ‘ﬁ 5354,%,%9(%%()%1%4} o1 +(60)' E2<arrple 16 cis /
trans- 43(34 Hydr oxy- 4- met hyl cycl ohexylptermediatecdz enedi ol

cisllrans-4-(2,4-Br silg ﬁgt“ Qﬂwe'ﬂ(&f@ﬁ#ﬂ@; %ﬁ%g%gg%%l&ﬂg net hyl cycl ohe

xanol (29 ng) was di ium fluoride
(0 14 m, 1.0M i Hydmerylamioe werdragtidede i (A1 ome). poethilemingi (O 7s ity renagl)-BHa4-
resul ting sdsuﬁémymaﬁo@ dah@méycﬁd(?rex%nbrmwgr»b@r@ heatB@lhdet rEHh Qﬁéﬁd??é"

et hyl acetate (30 he aqueous ase was extracted
with ethyl Vet é?%f( fo the yeackeny 'ﬁ'ﬁ\éfec%%?r?@efaé?dgernr@uwagése Visidyedwas t h
brine (26 npinudded @dmdeer ety Byelito USOOTRANESS Wales Y dqohdh e, TranshueQiRCRSrT waed N
vacuo. Purification via flash colum chronmat ography (SiOQz eluting with
ethyl acetate:petroleumether, 1: i 9 v/v gradually 15 increasing polarity
to 3:7 vlv) afforded the title product as the nmdw dual 1,4-crs (5 ng, 36%
and 1,4-traps (9 ngy, 64% diastereoisoners (white solids). Cs isoner. 8H
(CD30D): 1.30 (3H, s), 1.50 - 1.66 (4H, m, 1.69 - 1.77 (4H, m, 2.74 -
2.82 (1 H m, 6.20 - 6.26 (2H m, 6.89 (1H d) mz (ES') 251 (M- 1 +60)
Traps |sorrer 8H (CD30D) : 1 22 (3H, s) 1.46 - 1.60 (4H nm, 1 69 - 1 82
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tetrahydrofuran). The resulting solution was stirred for 3 hr USJUL 2007
Tetra-n- butyl anmoni um fl uoride (90 ~I, 90 ~nol, 1.0M sol ution

t et r ahydr of s added and the solution stirred for a fur r.
Sat ur at ed aﬁé@%ﬁ@od. um bi carbonate solution (3 m) was addeﬁh’d’%#@é

sol vents renoved in vacuo The residue was_gartitioned between ethyl acetate
(20 M) and 30 water (5 m) and the aqueous | ayer extracted wth ethyl
acetate (3x10 nml) The conbi ned organic |ayers were washed with bane (10
m), dried over magnesium sulfate, filtered and concentrated rn vacuo.

Purification e\ﬂréctéd @ﬁm th?ll é&%t&@&%@%rﬁﬂhé‘ corbi @d orggrt barelcis! were dried over
di chl oronet hane, 1:9, vlv) afforded an 0|I¥h50| ng) which was a

m xture of i GAABPHUBPURNMRRTLAEPRAICR (T YA e a fb?f“‘iﬁrfés‘ﬁm_@saf?‘frﬁ?qj@d‘aﬁ'héo“ﬂmfﬂ | e
conpound (0. %hsw«atc@%phﬁs@ néth Ue@aefpeBds, ﬂihaW)%’ RPhSORRtlle 20Mpeune As QUEAIESS
oil mz (ES) M1+6O%gceta}!ﬁé‘#?1 &%‘ .41 - 05J UL 2002 W
00/ 56702 PCT/VF'E’d‘b?"dé%%’ ) np/z 0¢ (1 H M, 1.70 (2H, m, 1.83
(1H m, 587 (1 H m, 1. 93 (1 H nintdin®Qiagd1s5H, ), 2.04 (1 5H, n)) 2.05
Eé?i—l r?ja)z 229(71( H_i 3. Q 5H r‘r‘l 4 %en (e cIHhex h grox Iagnme , 6.92
L) - O Met hyl - 3- (2, éBodadey(dmm(mphfemWﬁolymrDlhee«mhMe‘ummwra!sadded to a stirred solution
()-3-

(

) - {24D|h I net h chI i de
3 me) and Sol oA Seer iy ASY r g PR for ket B Xl BRI arabior 4 ¢ or
6 hr, furthemmeohoxydeaaigose ABS 2ﬂ'g)a®l’lda®d)d1l mtrwas:edidseti@nciﬁﬁz rﬁgt)Jrewe’ars%ndeﬁd
and the xture_heat ed un X r .1 hr
m xt ure V\q/gs gjvévﬁg? géeadn Hiel v%"c’:%eégdérlr%d %é 1§eir &nﬁtl@ydmgen 5?%’??%)&% "Bé’tf een
et hyl acet at eat(ra@drdqueeuscsoldio®rwas28idatl) the muraqw@wsa_adtaywnh wihg dcetetet (Beast ed
with ethyl aglalsd dtthelloloanRBlrbdle weR el 80er GBAR Gn SHF AL T Sedll ©
over magnesi um sul fate and evaporated rn vacuo e crude residt
purified by ¥3%8h cﬁ%ﬁﬁ“@hr’@?&ﬁo@@épﬁy”@ﬁ 02, "%f‘h?‘l"”’&@e?@?@ﬁ‘s@?myl (S'le
\(//C\E/))C 15 ;) f1 ug nbx&ﬂlorbﬁ@thbh&/h@thﬁﬁﬁm@mﬂd’ as fﬁrn@h%b‘rc@m@éud@%?E&I&r(gl&sr%lcﬂ@& 8H
overl a
2.92 (0.5y, 'Hf”"f%d %edaetesqq'sow?g %9%?'“9%" %"? Fﬁ'”srff‘ar?‘%‘ %&"{911%@ mE)(ES:é 88
(1.5H, s), 53¥AM+BI)SHs-idaser (00149, @6z (BS) 31BN~ 6. 42 (2H, overl appi ng
m, 6.86 (0.5H, bs), 6.98 (1H, ), H..bs); mlz (ES-) 46s (2M1 )’
Exanmple 19 ()-3-L2, 4- D hydr oxyphenyl )@Lﬂﬁédr'%ﬂlgycl ohexanol 20 Met hyl
magnesi um chl ori de ( Gi-(R32Bis{[tent-byipditnettiyhsdyd]lonylipbenyiicyeibhedapdnof ur an) was
added to a sol Ut'@”z 25 r(ybroaiyg(n ?j)cwmédé%pr%yl%@y%é%het?ﬁ?s%%fy&fgdﬂgw

tetrahydrofuran (3 er ar ter ute oric

acid (1) W”ﬁ%é’ﬂ"'aw@bﬁﬁ@@ alfd- %@d'mé%lﬂ%ﬁﬂ?ﬁdﬁt(mﬂe%smﬁamq {669 st
bet ween et hydndaﬁ&h%lrﬁlaﬁﬁ(bpmd)nea(ﬂdn@)r wee 4da8d @bc)uent-ﬁh)e &fﬂblrefi)lhs the ¥ @VenV\Ads

extracted with é‘{% acet g ? agqtﬁ) 83@% nbi ned anic extracts
25 were dri MRS r’fﬁ‘d‘rﬁ’eaé‘ PR E R ﬁ%}edfeyéa%‘ﬁeé%oc'a anerpedP (ke
resi'due was Theradueed phaspmepaxaddtecewitPeBylt axefater aushml)hend thiel ;cemboeap oigatic as a

over L appi ng s el SyhERD . 3ed Bt Shuorpus Bamnebsddtls. pga
M), 6.1P5 Eop@ntratd under feshesicneresgure 4o Be gL bqundn)ﬂ ﬁbrzﬁceEzs y:a Aggh EoltmB0- H

)" 30 EXarfp'cﬁro%%tcldrad?rﬁéi@z)éidnng’:w(tﬂe&ydlaé‘é(éié/@é%?é&ﬁﬂé’thé&ﬂé‘@vﬂqm%’&%%hﬁ
()-3-(2,4-D hydrody phenyl ) cycl ohexanone @&% benz dr oxyl am ne

hydr ochl or | #8Mpag rﬁ)w’ﬁﬁﬂa’%dﬁﬁ’rﬁ"%@@f@t & 18(Bii es) H. 8In@8F (SHefl ux m
et hanol (3 niga (9Af §)e1.726 1hgr.2t he), baact2 onewi xﬂ; uzr@ \agg W?@{)ﬁ?ﬁi”' ff), §.8£UO0

and the resi reit e acetate and bane
(50 m) The ﬁg&é\%@g 82&%&” %Ng‘gﬁg‘x?)r E@%{%’e&d}’?ﬁ {hy 05J Ul 2002 WO
001 567030PCT/ | BOO/ 00286 69acet ate (Bné&thediate 1and t he conbi ned organl C
extracts vvertgn%rdt .

crude resid wars—pt et 49 e
geonetric isoners of the title corrpoundsamean off V\/m te soI i d (12 ng, 26%
8H (d, MeOH) 1.42 T, 6 p 0.5H,
o (G e st 3, 3 Qﬁree 's‘hsSQX%H P n’n@tgélmpher@!aplgs n{ngn @ﬁo‘%%’ﬁ ?32%2mé) p
6.27 (2H, o¢&Md awﬂrf{f H)O m'Ba'g%C Via%adqﬁ’ pofﬁswm tert-BA0XIgEH 10 ) NS ARGIOR) -
Mz (ES3p 3bfed Mutdhg kxaopl &uindla 3sdidioh- or hé/da"OEMPQ@BMWd:r%etﬁWéh@B@I}BrﬁHﬁﬁe

oxime 3-[2,4- nmet hg netho 2-C ent en one

heat ed at 500 g‘?fﬁ’”ﬁ/é T {% Mﬁ 'R é@ﬁ ’ePB‘f?”éR'é‘Hé?n\j?é %f@gﬂ fPrLoo
ng) for 3 hr. The reaction nlxture was filtered and the resin washed with
ethyl acetate (20 m). The filtrate was concentrated in vacuo and the
residue purified by flash colum chronat ography (Si Oz, ethyl
acetate/petrol, 7:3 v/v) to furnish

3 (2 4 d|hydroxyphenyl) 2- cyclopenten 1- -one (11 g, 799@.

e I T




Exampl e 22 j~-3-(2. 4-Di hydroxYphenyl ) cycl opent anone 25 i
()-3-[2, 4- Brs(met hoxymet hoxy) phenyl | cycl opent anone (8 ng) was headdJt 108bc
in MeOH (3WdPo/sgn ai ni ng aci dic ion exchange resin (0.1 g) fRIT/IB0KO0ZEhe
reaction mxture was filtered and the resin washed with ethyl acetate (20
m). The filtrate was concentrated in vacutf-and the residue punf ~ed by
flash col um chronmat ography (Si 02, ethyl acet ate) to furnish the tale
conpound as a white solid (3.8 ng, 70% (d4 I\/EC]—I) 252213(1H r’r).
30 2.26-2.48 (4H, overlacﬂgln%nb 55-3. 61 (1

6.29 (1 H, ddiurthes383np pL§C, @Yo sapiraed fqrﬁwsdam ?ﬂ"ﬂ“&'@@'%e sz@&ort@mmi madf
Exampl e 23 () 7/ (a?eréwaehs}éﬁhfr@led'éh’tﬁmé(lahmhﬁmé’rtéimﬁcnaj Wi é’t&yl acetate (3x20 mi). The

()-3-(2,4-D-h dro phe cIo ent ( 'n

hydr ochl ori deX‘( ﬁgﬁ%’)‘}hg 3 T T &R é"rﬁhnbé'n%?c}ﬁ ”ew@yer e%c{?%“& THE'CR (4
m ) under ref i;ujphaieorana chceftrmed evawﬁLdom Pubfidatign Ualflag2h GRIuM® dd8intebatdaphy (S10,
PCT/ 1 BOO/ 0028 and
water (20 i) R At faNEReRath LB WREINRER: e ARERD 2 Bplhcks)"
and the conbi mle(dmmgaﬁiﬁ%j phm )vieteebitash@d4 H k). l@éSﬁ'dQI(I 1s0. @3 (SHd &) ed 1 ¢Aer
magnesi um sul §at a centr,at c r § S
purified by (Ifj(g aéoqﬁbﬁﬁgﬂh'ﬁ)g%é?égﬁa&ﬂ 2\6? u:g_a4 et HBI ygget'—g?te%%:et %[ ,S)' 2‘25?
v/iv) to furnl@h’ ¢heb 40 1t ¢b. %%@Uu‘ﬁd as a vvhlte SO|Id and a m xture of
isomers (3.8 ng, 71 %9 bH (d' - MeOH) 11n803mbdl& {sl H, overlappl ng rr)
2.05-2.20 (0.5H m, 2.39:2 55 (3t overlapping m, 2. 68-

over | appi By m), 180 4-B4 utyl(dimethylisilylioxy '.| Ly tha polg 4
(0.5H, d), 6. 96 (Oteﬁlauwé ([temnaty(aae&ayuys@ﬁ]omha(ﬁrﬁ&hw&%cycloﬁémh@m%d.mtr@l S -

Found bot § oeti®71 QR B HFDBERVRR IR T 6 P vl Sis etesrocrac! 9. °
(2, 4 bis{[tzmnabdyibsly thameber(d. Y3saly [0)5K in) THIFE rwes) axided ad e \siaed s&tut{ohSdhdnbe

8 :738' m: g Z‘H'g Lﬂunﬂ ?Q.J]tl Jl'n?([u?e %lﬂ%ﬁ?éog\?a a t%é%ﬂ%%ﬁ%ggﬁg %\r/ér%thh%bgmen stlr(rt-:*06foi;)I

t enper at ute. Mdaysnﬂowganﬂrfbwy$ fatiowrs l(seadﬂrtbyspéh@yognasvewddem andB0¥saguegus

m xture stirregibgrank/sddlum Mk&%%Srﬁﬂlzwflaéuédﬁsoéblgﬁoﬁo'ﬂte'r@é'cuéﬁn Hlire Faét0

was added and the m xture stirred fo | ayers were partltloned
and the aquedileVehipevarpale resep ﬂeé‘&&eéﬁi”'ﬁn"f"ﬁ %ﬂ'f’tﬁ‘ﬁl%?’oh@f Hf2Aled (oL 8°Griand spiygated

conbi ned or gau6olsABBH M¥bRUWASE e6lutint(Bo BBRR:s @dd&d. Mk laydFd Wéle Q¥ SHratBBEAES WM
sul fate, filtered and concentrat soljid was then

dinyv
i ssol ved | n VPG BHEHHE TRy B 0 Y LT orys ofpRyc PpTReR wers
tetra-n 20 bwtashehwitburi (20 oty didke! dved prattyero(8 Ggnesiund sdiptmate land wasceatieked.in The
t d t
T and wat ero{is n frsERR LA ST Sl bibmdediony 188, Pl IR Pt
aqueous | ayerethﬂagleé\xlt gtiert B wivl #ﬂoeqeldyihe dewredtperd(dtOasnd yellowhe (€d iyl B29). o
organi ¢ | ayergpwer ¢ 4ashed 944 Brbansof 1) 1oslded) QR mRgRESI UM, ufat e,

filtered and condentrated’in vacuo an Purification via flash

col utm 25 chrlei?e0&ts aphy43(-st é?}“"ét"l’iyﬂ 7éce1t%t(é"’/ Mhet ot 8§k Ei.HBY 3.47:(14. €hen
1:1, vlv)sf Ur3m08(hﬁCh)td%I$Izé HC RRINCE MQHWB) 63 6.95 (18, hM&I te solid. mz
(ES') 326 (M- H), 8H(CD, 0D 095(3H t),. L 45-155( n, 1.55 -
1.95 (10H, m), 2 80 - 2.90 (1 H m, iat 0(2Hn‘)365(1H, ,
6.22 - 6.26 (ZI-&anr)/c:sﬁ-AQm-@]s{hlen-d):tyl(mwl)e||ﬂﬁ:x3n:rtemps metileydichexafd, 4 -
D hydr oxyphe und, bot{o S
e tgwg@%ngtegg% a@ﬁaﬂa&gﬁ%g@mh@%nme & 2‘% 285508 TrdoldPsth
brs{[ t en- but yammrmtw ()1@¢w1 3nskgPolsHamPry. cwmmmes]wmmnme@alnmowmvde i 320
ng, 0.57 30 hraRgs éddeadfab&@é QrﬁdJ@uIe F@aeﬁon(rﬁQaumame@ mm% tohG8mp&hiiid Rith Vas

added trifluoroacetic acid m) and water (20 he stirred reaction
m xture was GHERI KRt 2 H%Snd fleé‘f“PEnE""I“Bﬁe w35 Pﬁ”"%e%ﬁéweh@ﬁqmﬁ dt11(80 MYom

t enper at ur e. ow)taaaem(/ﬂ&eme)mm atdedusid phdte ol e48Bdted RRPYAE dcBlalea@KD
Met hanol (50 was then added to the residue and the sol vent renoved

under 5 a?’tﬁb‘? CRBPBELLB0S PRaspy WD/ NEd et SR alsde 83 FOHS THPEUM
resul ti ng 0| bicamsngiel rsofuiiend (10i ral).f braeh(10 o nandc neo naied govap BxhydBuezmagiesiym

Bt e eblBhal TREOG o e Javeh el Alel olesi{bashel, h 0 Sk s Ll

1.52 (4H) m) vialflagm colpfp chjpmapgrephy mipz AptingowgDelhy! adetatypetrdle00 €8s, 19) YVI3. 28
(LH m, 6.27 (L H d), 6.29 (1 H dd), 6.92 (1 H d) 5 Exanple 26




cis - N- 1[4 - (2, 4 - D hydroxyphenyl)cycl ohexyl ] nmet hanesul fonam de To a
round bottomed flask equi pped with magnetic stirrer was added ci 95 JIN 200 4
- (2, 4 -

bi s{[teri-BUPYPEF et hyl ) sdyl ) oxy} phenyl ) cycl ohexy! Jret hanes IFERAHPHES ( 44
my, 100 ~rnol) and 1, 2-dichloroeihane (4,4l). To the stirred solution was
added net hanesul fonyl chloride 10 ( 10 ~. ~I, 120 Nrnol), triethylame (28
f.A 200 ~rnol) and three crystals of 4dinethylamopyridine, The reaction
m xture was then left stirring for 17 hr. The reaction m xture was then
partitioned b ide 4 f 56%

di chl or onet ha"?ﬁav}?@n? W%ﬁg‘ﬁgﬂﬁgd’g@ @ﬁgé@)%v'\}as e'gltugga%togac?mmsﬁﬁ% ﬁ? mrgo 6/hane
(2x5 nl) and &HEDENDI1hEH. of §2Ai(EH. shAESOley el fatHred). ii2BH1.bri 1et .37 (1H, s
dried over s |5 28 €5 of |- £ 8%oANEls LARE BN 34 €6 4b 1Y 3G ULgS énve
a gum Thi smﬁ%@m\{\gﬁéﬁi{sﬁ 2\f/7(aesd ?n QI ch?ororret haﬂe ﬂg n?é hen \;\%/gt er m )
and triquordﬁc?a?Q@fJabﬂd (3 M) were added and the mxture left fo stlr for
17 hr The geaction mxture was dil ut gdie¢nbdliateddouene (15 n) and the

sol vents were rem)ved rn vacuo. Mor e tmuene| (15 rrt) wasl added and

evapor at ed under ¥¥HJYEE . digrt-b ) phenyi)c ine

trifluoroacetic aci-g, w\as(teata‘uemredhm.nplbxyaﬂneﬁﬁtchcawxaﬁ@eg|oxemea (gznm g waes .
The resi due ol(d%dsso ved in

ol
t hen wat 'Htafh@hod’sﬂeﬂfalnﬁ'd?oa"ggv‘t" P’éctg T?%sch%t onv\/@l§ £°%t 40 %h@”d
r eact i on m Xtrugke! ctm:deshexahﬁdatat(tascmgm wasngaktedit Shreing ovasGéntmued Foe 1Deantb|emne
m xture sdllut t din
vacuo l\/b\rl\‘z3 tooﬂ'err?e { %5”% JMZt rgé)%%cf’ dggém(rjg n)ee\fgﬁ'g? a'?gﬁ%ﬁg&%%%ﬁ%%d&ﬂggsZur e
Azeot ropi c r ey far 20fmiv @,fsiwda;ﬁil(o 6ml)fWa§cﬁdda¢:e'B@ rqastn 2xtupgyvas fafleveaddd warm o
met hanol to gy e%ture (vztﬁ A?E)ng\’\/%&g QU 2P Yhibdd eﬁid Yﬂeﬁ‘stJeﬂﬁ RerfeRbd M vacuo.

chr omat ogr aph ](S ¥‘ acefate petrol eum et radi ent el ution
usi ng 1: 3, 1:%’)’ Gk Ve ﬂasvl G9lumy %‘fq’&'%rﬁﬂ% Q2 é'”&’éﬁ'rﬁ‘d nEHCGAMeRHNEWOH. a5
g \ggl Ei SHO| I di4:50162/\) BForde 260 dedel praduBRsCDR Drovn ol (ESHg, M%) %HSQ?TgRJT% S;Tg

7.01 (1H,'5d) d%‘eﬁ%?ﬁé?rﬂ@ ét%QD%D[LO i tﬁg ﬂfdr(géyﬂ éﬁ?ﬁ?@féﬂo%@fit b2 =

benzenedi ol Toogimatya.abotitsIned, ), ask -eqas peeh),vi. 1h- NBgNEH,ing), $.09 F7 (\ms

added tent-buty

b1 5 met hoy 0L ORI BY APBRed SN RS Tabte” R4 E8Mhg) 1%
mol ), et har@bH.(dkOmrd (ESar8e ei1dli c DovvexO resin (500 ng) The reaction

m xture was healed to 35 refl ux tenpmoeatgg{ 5 hr then cooled to room
tenperature and fUtered through a ce "ug—washl ng vvlth eth I acetate
The filt Rt e wHansYEisHNdr(2.418is{[teftibutyl{dumgthy|lsHyl phenyl)cycio A $E16 ide

| 200x WO 00/ 56702:'35)@/&1:BOQ(M@@@MELK&W&:Q&HWQ:lMBRﬁHMn?E}Hy@IBWyIQﬁ!n@Z(Q? ehmia

acet ate / petrol eum et her, t‘% eﬁtﬂ’ i ch
s pur ified weaptsmedb@/pxlret‘e(o %H@ cpiig cht%%bfuh'a %é dre%hya”éwé%d"ae 9o
i (i)| l( 2H( 1% ngwegeg%eﬂtéquérﬁshy) and8ide (eM:tldn )ntxt&e(sWB) 24 h52The sbivai@ wae Hamﬁ\)ed 2
, an
o ey i Ve B i Pty Pyher Gegvoer discibte @pTiy baTbal) 12 By Prret

Met hyl [25- @Q)eods phade lwyadtemqumdemtynle)twyw@dne@ds]rata;ebmte cbonbaed otgaoic lpoa:tasrred

flask equipp tirr [2,
4 - bis(net hg’g?\rlruféattsﬂ Xyg'lrtﬁ‘g% )(/1%14(‘:'{/ dF exy g@gsf gt'tagne(si%%%aten?ry%lncérﬁrated
10 net hanol {2@verp)browrhel. sPyrificalignsin lashoiPumischiemeledraply P4 Qj;{tlngewﬁeetaylur e

and aqueous écéw@lba&muﬂréutera;cs dv)(azf@rdea Inekitdhrov@s aaedede ba.dqlts fngos/)(aﬂaérm)
at 10 mmintervals. After 2 hr action m xt led to room

t enper at ur e W'%St%?saﬁt'%%tﬁﬁecﬁuécggdl Qnir? SN Bdﬁa(?'é S(SQJZH:*)" 8l Bréd (3Hise
reacti onami xbgs @IS 1R ) i 1160 aza:eptaﬁatn 380 § sanah, womnkainisg2eihyli.eo

acetate (100 n 0 T rs p t th 5
e e (100 Tk AR EAE T 0 Hob TH ks Y SRR St B b
organi c | aye589veste dyetisteeds W (OI5HOH), A6 AR M, milre.38d- 6 e(1HegEes3 (0r6H, d),

sul fate) fil n dyin vacuo to grve a white solid.
Purificati ongglgg)q?'ﬁgg &%e&rég,h tography (Si 02, ethyl acetate |

petrol eum ether, 1:2, viv) afforded the title corrpound (0.51 g, 69% as a
m xture of di astereoi soners. mz (ES') 265 (M+H ), 8H(CD30D) 1.33-1.91 (9H,
m, 2.30 (2H, m, 2.79 20 (1 H m) 3.72 (3H, s), 6.28 (2H m, 6.95 (1 H
m. Exanple 29 traps - Methyl [4 - (2, 4 -

di hydr oxyphenyl ) cycl ohexyl ] acetate ) cis | traps - Methyl [4 - (2, 4 -

di hydr oxyphenyl ) cycl ohexyl ]acetate (25 ng) was purified vra HPLC
(acetonitrile | water, 30.70 - 80:20, 20 mn isocratic) to afford the title
25 compound as a white solid. mz(ES') 265 (MtH ), 8H(CD~-OD) 1.21 (2H, m,
147 (2H m, 1.64 (1 H m, 1.88 (4H m, 2.29 (2H d), 2.79 (1 H nm, 3




Exanple 31 traps - [4 - (2, 4 - D hydroxyphenyl)cycl ohexyl]acetl c aC| d ﬁ
To a round 25ml bottoned flask containing traps - nethyl ééT L 2007

di hydr oxypNéR995€9%%| ohexyl ] acetate (60 ng. 0.23 mmol) and vvatP ”(B&"’Pr‘fz)“was
added sodium 0 5 JU 2002 WD 00/56702 PCT/IBOO/ 00286 - 73hydroxi de (32 ny,
0.78 mol ) and the solution heated to 40C “or 1 hr The solution was pour ed
into a separating funnel containing ethyl acetate ( 15 m) and water ( 10
m ) To the aqueous | ayer was then added aqueous hydrochloric acid ( 10 m,
1.0M) and ethyl acetate (20 m). Th ayer.s, wWer e separated and t he aqueous
| ayer extracted with ethyl acetate (gﬂ—%é—ﬁg—f——\,@ The conbi ned organic
extracts were washed w3-j2,do8iaendtdoxyniethoxi)precy2aryciopgmesiitonesul f at e,

50 ‘s a ol | d i g EephBati R Bl Rl LN ol i SrSRIBR (23T
m, 1.89 (4Hcoawd, tozms (n2éd arghn, /2NSI M- Iﬂrarmthymhmeme(dzammmws &ided foligwhd by .
Exanpl e 3¢ 1@ n@v@e adoct%n tonof gu%uu%u#ohx@rmwmnw A&m&%wbl@&eté{@ r 8fthtly |

To a round 2 | ask contalning cis -
di hydr oxypheﬁ‘yﬁ@cﬁ/@r éﬁ@)@/”f"&éﬂé@?b@ -gefhpgy- ﬁ@ryc'@%?@eﬁﬁﬁ‘le)(e%’ﬂgwﬂtwf (B anihwys was

added sodi Uma(mégrs@%lydel'h(ﬁeélﬁ%n RuxdkBe WED kg —vére 1801 Hi heddle Kk!%ﬂrﬁ.ﬁ@ltot@&(m for
1 hr The sol uti on was poured into a serfaratl ng funnel containi ng et

acetate (15 RP)CEAY was ¥ided BRI AN 10rEn HE ™PEUERSE2FeS with GiRY acpials éb@ed
aqueous hydr @ghltes cempitédorgdiic phased wehd wasrddaninytirinag®l at)edriedbvel hagnEsem

Payer s e arat d and the aqueous wyer extract ed w ace
(ar30°m T S HBRL AT efctrtar: & A0 acl® Shrd RARHL 5w R ok et ol
dri ed over negoresograpryybiCatethyl bedtate/petcbl antvigptadentsh dteditle icompand as gélfoaradi ng

the title co %8%3@/5}25;%(’5%?5%?% q)solld mz (ES') 251 (M+H ); 8H(CD30D)

1.61 - 1.77 2.49 (2H, d), 2.84 (1 H 20 m, 6.27
(2H m, 6.96 (1 H d). Exanple 33 cn'ﬂiﬂlﬂﬂﬂﬂé_- [4 - (2, 4 -
Di hydr oxyphenyl ) cycl ohexy} @ggt;g ,q:‘e@,glx mafho Labb B ddl ask equi pped

wi th magnetic stirrer was
di hydr ox¥phenyl ] c3yE?L"oﬁ'émﬁfﬁoeiérﬁ@}‘%meEY'h%:FHmeswemj-one (3Qmeang paltedua (i&nol

( 15 ). Tongh@w2én sérbdsrn%r@@d.rkétdl@aemam&@r@a rh@ddg@mf&%trﬁtl Yrhé migreunt ,
10% on activated c rbonh1 i n one gPLESII’te he reaction vessel was_evacuat ed

and then pl a&d"Eh éﬁ"*da rORESPIH h‘%ﬁh{ﬁ‘ée‘?’fm §HY' acqigte. PRY g Uikpte dies
tines and t I‘tfbﬁcaftratéﬁ ed/atmf hé rbmduen@hsrpuaﬁdroyuj/rfmgteaolahmpﬂneubgraarﬁy (S ethyl

t enperat ure The rea ter dthr hte Iu hi ng
wi t h et hanol ce‘ﬂ'? e 'r vgvévﬂﬁ%f”ksgﬁ%@ Cf)rr?p(\)/uaglfg atcgoal ?/sé of' m?'l ﬁ @54%%3
(50ng, 3@ 1018%(2!\asl\a ‘pale yellowod mz (ES') 251 (M+H ), b"(CD30D) 1.33 -
191 (9H m) 2.30 (2H, m, 2.81 (1H (finedfitdds (2H m, 6.94 (1H m
Exanple 34 cis | traps - [4-(2, 4-Di yl )cycl ohexyl ] acetonitrile
To a round bottoned fl ask ehnﬂﬂﬂw)rﬂnzﬂﬁﬁﬁﬁh?’?e”ﬂ P8¢ was added {4-[2,

435 bi s( et hoxy nPffofH%MﬂthhﬂtBMled a5kl cabppad Witengdre6etipRt bid b&an(-488« Wpardtusd
rrrml) and net ha The resuI86| ng_sol ut on was heated to refl ux

t enper ature “é?ﬁ@g%ifu%(?u SOYROBPGREA'YIEi (BO-0 9953 BmEy)lolsens ) By &5 JRienesfonic
pc~r nBOQ500286 mawohydirgtd ¢1.38 g, s120MMmolvasd adrdz@dalcdﬁoE(SSﬁngMBDmmms Theadsadng or 1
hr then cool i n solu n

added The msggﬂoiewa v?/asﬁaet:alré %é ?eﬂu@%%%gﬁai{rg ?‘9 15 b'h\%ara%:)&e)' r?%n%“ i@’@ 'ecgﬂég@v(élt er
(20 M) and leraiwa@oq@eha@ehed/\m@ %@tturmétae@iecwﬁtshdlw hydbowesaut@n((mmmﬂ ).
The conbi nedhebgRREL faybAYR! tRe\BEP YRR BHnN1BO mPadRd 0o rﬁég%nes:gﬁgglfa%/%ﬁeréd

magnesi um sulfate, filtered and concentrated ~n vacuo affording an oil To a
50 M round 2B FYGRRIERIET i YROUSGRITOpHRRIE RIMWR TS el whish Fwtélf*smoraaa%nqﬁoude

[4-(2, 4di hydhoxyieaeia lyewmhdRaeybiviRn]raseh owptdpyd@h&%@ mﬁ24nm.xt&e 28s
nmol ) and e adi um

(ot nl gt o HEHREnd G st Meltapctr AP SR it el BaTPROAneHER bRt FEh
vessel was esmbacelabechlantdethérgaxiol mnednmruﬂelrlngapdra;adrcagead tQsalinosqit &ae driddi S

process was t I Lur
hydr ogen at ﬁ%eggﬁ'ﬂ u%ger\lf%dﬁdeﬂﬁ esQ, um's'%ar\?@alhg%gtﬁ{??ednﬁrogc%(g%n% 7ﬁ/°51 t"f%ﬁﬁ]e
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m) 2.07 2 19(2Hrr)262-269(11=r,n),:5u0- 09(1H rr?,620-
6.28 (2H, n), 6. 89-3(Be i AR ' aer 838l -2 -

i (J-3-i2,4-Di hydr oxy~~heny| ) - N- hydr @ Mogésg;nohexanecar boxam de

()-3-[2, 4- 8~ ~s( et hoxynet hoxy) phen J‘gwm—r‘)’rr_efhanol (25 ng), nethanol
(2 m) and acidic ToA '@R%Qﬁ‘é@etdeas/q sk %SBWW‘“V@?@G%%@B "ﬁ’ﬁc?é’Peq armYgsevs or

4 hr The r@a%ﬂrémdmuxatm@o WASnk Id|,§dche9lnaam\d (we M ESi2MMGS MRSNeEH WidiBn was
nmet hanol . The conbi ned l[trate re evaporated jn vacuo

and
and the crudeopigdianié’ Cm%&d ’buPP‘V'i IeRyuBy’ 16%5?5? F\Wv,\ﬁﬁlﬁl_“’b“tc cloneyanes hwas 3ddeg
conpound as air§hdedid SyritBe In20%%.poftidng. CD)eCE);ulﬂng%&llew Boldtdn (WKl stirfdd, for23508in -at

220 0 5H, 2,78 . 94 3.60 - 6..20 . 28 (2H,
P 80 " 6 B CCER,E 1 Peioy T PR~ e Sy s mafed

() 3- (2. 4- D hypait@rnraneydydus-thi-aty trpfuearc|10h exlandeasohdx@mwesietirred for 1 hr prior to the
3-[12, 4- ] ,

i el T ARG B M ohe Mofdebdnéiis B Ba 1R MRKAEE £ 5ol 1Y)

refl ux for 4 dnhydrqheetlahvé'a&ltﬁf‘dﬂOWt the SWHQPTT Vg glired fef2dhrieh & 8@ dhan allqwed

washed wi th WFRQ%QIMWS rmnrbeﬂamrblowrai ﬁr agstuMa i JEsus WRirfonEMAGRSRE Q8L | N
vacuo and the crude residue was purif Y@Blr %jgatlve 25 HPLC to furnish

the title cor?ﬁbﬁ?ﬁja%dafowqdcpy(‘Ecrﬁﬂom‘fﬁ%e grje mxiee passtire)until npp

#) 603( 112 M) ,sollds 7fenrainkd 94 Thé Heyerd ,weds %5parat%d3§no( IheHaquibls Ph8sk extdcd ilh H,

Exanpl e 4 ()d'cﬁP f@%?é@?&)oéw hyd]ﬁo%wgfﬂffqagﬂfc?ﬁﬁ%g@'lelWafh%E‘B'g{EQﬁzﬁé %‘T

()-3-[2, 4 Bi si(némb\kwxr)ageednmywalmem}dnJeomee(ritryawldouyamOhyTrmguoh@hmeaamtmézelmg)
th I 0 h ted d

ret anol (2 o) ol LAELEHANNG o) ok RTRE, 180 rggfnemz“mz;hed

with methanol The conbined filtrate aﬂ!i.mé.‘lﬂlm& were evaporated rn vacuo

and the crudeg,y£sighiisviy & 5

conpound as a cream So

PCT/ 1 B00/290286 -761.20 - 200(8H e A ett) 3.61 (1 H d), 3.69
(1H d), 620 - G Zfind kol na@k%u(p;eamq)magnezc Rk w3 TorbMebwin EXDI €
41 ()-Nf312, 4-di hydr oxy ) cycl ohexyl | acet ami de 5

()- N—{3 [ 2, 41953 hBx grethh X phény?j”iﬂ?&‘f%élﬁw}récé‘ﬂ am decehereny) !, — one
met hlanol (2 l(l7l8)4 armhgaamdu) @nd @RhIBXEIEIREE <5<msmn (mﬁe%'&)ed/‘&ihﬁorhﬁlai addadgnder

reflux for 3 hr |on xtur was f| d d the r shed
it st anoPromRiEETER faols e 2 Fain A58 potioh TSR syt PR GORE AR
and the @budé dresd, de% :wmborp))uvneﬁlredn@y splvderpmaateldve heliresGitib@ sdlutonivel stitnexd atl t |l e

CoTmeLe, 5 gl obReh 4 Pan B ARO orydRerty bl 489, 10
6.26 (2H, mme@bgu}ﬁtg sga@ztn@rg_HSOrml ) apg zilcplggn)ett@g’(@%i:q)) {hgyéﬁppﬂuena’lzlas 'shaken
traps-4-(2, 4vghrby. wné}ewwarexgwaeammén(gijhmﬁyhammw@mmmb ml),

m xture of tra S-4- bi s er but di net sdyl ] oxy} phen cl ohexyl
e o bty DA e Vet ROarTaed ropciss TR LT P e
resin (0386 g)wtrV\B\EmanII(5GOede)atforﬂ@d)metcE§m1r@:tmn’oend @2.24 dar.) Bhe whtaabiidonm/z

m xture was ed iIltrate was evaporat ed in vacuo. The residue
was purified éog)t‘ﬁ% QH‘@%% mﬁ' Er orrat ography (Si Oz, ethyl acetate/petrol,
2:3 vliv) to give the title corrpound dosteemediate€7sol id (8 ng, 73% . 8H
(CD30D) 1.56 - 1 79_(4 1,8 : _ - tg—,1r7)280
- 2.90 (1 H m, 3 ; ' 6. 92
(1 H d), 7.62 (2Hroufid; bomrzeC(ESk)Nassaarg%Wh (ﬂampbmyw&)m%- brompap% {1, 4
4-{2, 4- Dbbydl 9?63(5%'{”!?6'[)('5 d@&’@sohﬁ?(-aae-(?&"a!ﬂ@){:‘)’d(i§2f?:EIaF| Tﬁt B@HB!&' ammwand

fluoride ( was' ad to a stirred solutio

4- (2, 4bi s{ [ t er?hf/dfsa% M Nar rﬁ’E‘E‘%W‘)’@‘EI"W*] b‘)ﬁ‘9}'ﬁ'l’1eﬁ§?l‘5‘%9&'1'?%%%@'&15 136984 #.c8 aci d

(22 mg) in tetrahydrofuran 25 (1 m) at roomtenperature under argon After

24 hr, the reaction mxture was partitioned between ethyl acetate (30 nl)

and water (30 nl). The | ayers were separated and the aqueous | ayer was

extracted with ethyl acetate (2 x 30 m ). The conbi ned organic extracts
were drled over nagnesmn1su|fate and evaporated ~N vacuo. The resi due was




~n vacuo. The residue was purified by flash colum chromatography (Si Gz

ethyl acetatelpetrol, 1:3 v/v) to give the title conpound as a V\AQ5téULsZﬂﬂ2d
(24 ny, 7%00@567(’@30@ 1.10 (3H, t), 1.40 - 1.60 (4H n), FCFFBO0/§02§6
(2H, m, 2.00 - 2.10 (2H, m, 2.72 - 2.80 (1H, 5 n), 3.10 (2H, t)) 4.50 -
4.60 (1 H m, 6.20 - 6.26 (2H, nm, 6.88 (4'H, d; mz (ES') 280 (MtH)'
Exanpl e 45 traps-4-(2, 4-D hydroxyphenyl)cycl ohexyl cycl ohexyl carbamate A
m xt ure of

Cyel ohexyl carGERBPEIRIbA SHEec Trbr FARM 94 Th BRIy AR ARAETYEL THF AOMYTELPES 1
(0.3 g) were d]afk s:towr-\rned:omt;r o atedprer abslitreenf mgatettohr40°J i@ fZGBJCWItN)ngmmE ure
B e e e bR B R oo A OB Bl B
vliv) to give sphenttwaSI r@mmq)mmdredsced mmsuee sohd ebn(aﬁnrmgoxl B&NHgrit®hed @EJM@) 1
%(ZJH- ﬁ) 1265( 1%|ﬁlg/l Haetatg 5& ml gncﬁ\gatérl(sbb rrg%theﬂ lﬁlélayeré\n@pe %}eépra’aéltedgr gég%%gtéeo 9 30
Pr eparati on PB?SGE‘XW‘E@GQGW‘B:?*W ?CG@I‘RJI(C“ES%Q ﬂ‘t‘)m ?ﬂea@ﬁ’béﬁmowe@ Igpetrshwerei hﬁcér
barl \)Nasdchﬁlr Qﬁgadﬁ%d:] Butth rw%gbg %x&)zml?dé h&ﬁd\@xy@h@awgauzuﬂvoh?mo If?rﬁ%%errg Thé
mo i chl or omet hane riet ne mo
4- di met hyl amOFR?fiS?th&F?lévaEd’QF%%%/‘f"i“bbr df'ﬁ' PPRERINGIS M TEEd Greth 289 gon
and the appr @Bfﬁdeatrﬁe@(hb Gagllol @Ldffd&i éﬁarmmgay aﬁidedmdmpw Sd%okMeB ongd bHiéd @gl

was then set asi acti

The reaction 20 or e
was then '8 1 &¢ Bf(fnbﬁr} Ka gaﬂhﬁ%ﬁ&%’f ‘Jeqr?p%?ﬁb? a@ﬁﬁt Beté Ebgtgiar g] y &} th
hydrpochloric mmstcéd(tﬂé)déﬁ:rembromcﬂmmqﬁmms es\m:tetspm)m/mm mB:m(reeH’aqueous

sodi um hydrogen carbonate (10 m), ht@ﬁ {hSe¥s) , dried over magnesium

sul fate and evaporated m vacuo The r si due was suspended m a

m xture of tetrahydrof -ail. 4 20iaxhipicaf4iSidee hBrall) £ 5 3 bermadedialswm car bonat e
(685 ng, 25 2.1 m){o'rc)unm W%F\Ed (ﬁgskmeamﬁﬁ%% @W%g{ggﬁc E@r?eqt\bé%ncﬁgr&ouw

war med at 50C until TLC anal ysis i ndicated ete conversion to tne title
conmpound.!S Th&epa4ey! orf sél dt T e'ﬁxm'sol‘célﬁ%fenﬂrate@d § o YAPpIne(E1PAt % |12P-‘omenol).

quarter its eihhgd (Edo M@bwpaua@lmm@ﬂgwotb/horvva&taéteewrbaﬁ)) THE FeRNbr d&dsBidvad t h
et hyl acet at %ggrg@gl C extr cts were washed with

b 1 ne) | a0 SYHBIHCRTE RACRS PG & TEPEE | THeRATE WehaeReEBrdlie
was puri fi eduroed tmjorB&tnffrlhgmboromlwnn‘ﬁmnmdMajwwqyey a(nﬁlsﬁli’ere eTHwyreaction mlxture
acetate/ petrg le 4 raps. - 4- 4- Dy xyph | ) cycel ohe
4-tert-butyl gé%@%a%%%ﬁ% ??‘f“l‘ee‘ﬂ%oﬁﬁ%rﬁn d‘%\t/'\}aesul;g%I Eéﬁ&{? eﬁg%ﬁp%{%%o#m{cfg ted '"
49% , as2@esedubddrnishing itre tge pemrabndE. 10rop ¢tk & atvbe emBIET I251NE-CH). 1 34 (9H,
s), 154 - 171 (4H m, 1.87 - 1 94,,(,2,1;,1,“@823 14 05J Ul 2002 W
001 56702 PCT/IBOOI 00286 : 78 2 21 86

6.24 (1H, dd)issW, el 1— P 2 i 1 ’
(ES') 369 (M+tH)' Exanple 47 traps 4- (2 4nﬁ3|..hydr oxyphenyl )cycl ohexyl
4-fl uor obenzoat e The t as a olid 3
o doos T ne ecc o el s AROHAIPRT R AR R B TR B e Ry S

1. 72 (4H5 m)huti(d8tethyl)silydsxyfrbehyl)ogcjoh@xah8ne (2.2209( Zt36 mymol2. 8BnHybirdds ) ,2-4. 96

E %HH n)”) ) n16 34]5%&3 %d@% m_)as«%es dééd 'énF (EQ Eg@i%&d ngtIB'h v&% éedlgen(z% mnn@(o Qg 06

Di hydr oxyphenlyppeé yenarasasolugon intly 2- ﬂ'FM@P@*ﬁM%?pb@hMY@ddeﬂep 144 roelepaInd

was isol at eds.a%saww gsé ﬁ&élé&aéa’z%d NBle f@%c@on %tﬂ@sﬁﬁr’ep%dr&séh?orgg@efwal
procedure above. 54 - 1. m

Ve OH)
2.16 - 2.24 Yezfﬂme}?y'a"‘f‘%a'"rffcwxyw°h€”6a <?( o B 1‘% mngolpway gddad "éid’)‘e PgTIeR (1
H d), | 6301 dndl the redhktion/mik@ird gired W@é 646 BY rc(oEHerrFﬁ}a.ratUr]]‘é Z AgEsouy sedidm (Hyrdkide 15
Exanpl e 49 tr - r ox clo X nzoat e
The title cosrcr’g”gungﬁ " gwb‘fv%st %8 AN |Uts Y"'% j X?Pdm %HE ﬂ?'%ag
descri bed mnkieregeaethat figaretvougte caito weshimg' W(t'dﬁvcwaﬂ)athéné(hoe m’l) Tthe( B¥rs m

613_ gg ( 11H:% d»ﬁd%?%“ %;Kgrate% fﬂrﬁme d%)ugoélsg%@r Wi foté %ﬁyﬁ&'} gol_é(xkaﬁ)me n?an@%g){sé Jﬁ} Ep?ﬁ
nm; mz (ESCcSPTB8ed ORgaA|c PhaB{Sa\mw @/ag@dtvylﬁ)ptyme (400 mj)2dneq over magnesium sulfate,

Di hydr oxagphenbokg Baé Qbrec?éﬂratéd mn WMOWQ@E@dIIB%dL&t | e GQRABP VB ha¥¥R Solumn
i sol ated as a white so 3%, as described mthe general procedure

above 8" f\ﬂsm)gfap'\zés'ox "7@7 Qﬁ-'f“e fpetrofeusy ether, gegslien pjutigny Using 19, 14othem o5
(2H,rr),240(3Hs)286(1Hn)498(1Hrr)625(2Hn)692(1
H d), 7.25 (2H, m, 7.90 (2H) m; mMz (ES ) 653 (2MtH)'. Exanple 51 traps
- 4 - (2, 4 - Dihydroxyphenyl)cycl ohexyl 4 - chlorobenzoate The title
conmpound was isolated as a white solid (230 ng, 67%, as described in the
30 general procedure above. bH (d'-MeOH) 1.54 - 1.75 (4H, nm), 1.88 - 1.97
(2H, m, 2.15 - 2.24




(2H, m. 2.87 (1 H mM, 4.98 (1 H n, 6.22 - 6.29 (2H, n), 6.92 (&@I-jmdmz
7 49 (2H, d), 8.00 (2H, d); mz (ES') 347 (MtH)' 05J UL ?2Q0?

00/ 56702 RET/, 400286 _79_ Exanple 52 traps - 4 - (2, 4 -

Di hydr oxyp‘génb}?%gycl ohexyl 3,4 - dinethyl benzoate The title %%T#pBgﬂlg(gS&as
isolated as a white solid (84 ng, 25%, aggdescribed in the general
procedure above. EH (d"-MeOH) 1.55 - 1.72 ?4H, nm, 1.88 - 1.95 (2H, ,
2.14 - 2.21 5 (2H, m, 2. 32 (3H, s), 2.33 (3H, s), 2.85 (1 H m, 4.95 (1
H m, 6.22 - 6.28 (2H, , 6.92 (1 H d). 721 (1H d), 7.75 (1H d), 7.79

(1H s); Mz (ES) L - A o 4, =

D hydr oxyphenyl 75?8 fur%%ﬁ Mﬁ*ge e VFJC%I (‘gf’(% %Q% Zk/fhov‘( 5" (gCDC’II'S of (gH\Msls

i sol at ed as & Oattet.e).J0l7 ﬁH(QOHSWQH 80% 1 %bde‘séﬂi {4bleah).irb2t(Aig. leXM@'@(ﬂé‘IaI
procedure ab ( 2H n, 2.12
PSS (oH %@ 12@@ ?73@@%%1’%@1H&>5§3(1¢I"Ud)@84%—5@ 71%(%&4@ o (1
H d), 7.64 (1 H d), 7.92 (1 H, d) 'ntewemﬂﬁ%s) mz (ES-) 379 (MH)-
Exanpl e 54 trapsgdniy: hF i R i

round bottom fTas g
fluoride (44 ng, 0.29 mmol) and N, N-di formam de (3 nI) was war nmed at
40 C for 1 hr. ToTbhisuwastiamleebseie§uipped with magnetic stirrer was added 4-(2, 4-bis{[tert-

4-(2,4-b thyl )sil.yl I I I

et hanesul | oRAVITAB oSG, PRERY YL e ( A MyOing

t he reacti onduehigboethast (30 eth wes 5@leC Iblbcrweli8bmbenz‘y'llaeun|ee(ac8t2| on 7ri2xtonok; ands
qi

ot 1 et 0w FAVAPAUR hAGEPLS SO AE, W RARG, S ROUES Su el iabiBu for P

washed with b*anéimrpoomﬁﬂ)anedﬁﬁ)@@j we%pdwgﬁ@bthameg@'pm a‘nléur&n@w@dnbf@nm aelted i n

vacuo. Puri fMgﬁﬁdf%thvéléngrbrﬁ&nar%qlsb'mI‘ Cmmt9%§9Me£t%t&21n J%Ezljg Lttording the

acet at e/ pet rol forded the title I conmpound (23 ng as an
of f-white soWSﬂe%PIOGEICUI\@UI)BG% apayelpwyl (844D 0.18, (8, s). .20GH 91H0 98Y9H.2. 04

- 2.16 (2H, 1 3 9 6 1
e (25 72%102&@4)1&# 11, m); 17"—231(»11nH,263§2rI5n1 2212?&282(%%{9 m) 3%8 (

i o 85 (Bpth 3220t . BRI MRt 2 ey Y ok ko kS o
A round bott@m inh.ask containing traps-4-[4-(phenylsul fanyl)cycl ohexyl]-1,3
benzenedi ol (18 ny, 0.06 mml) and di th [ Bpane (2 M) was cooled to 0 C

and neta 30 chl oroperbenzoic acid (56 , 0.24 mol) was added with
stirring. After t730s N+ Benzyht & -t[é rat bisttertrebytpladimeti!)silyio pour ed
into saturated sodiumthiosulfate sQlubhefnamidd ) and partiti oned bet ween

sat urated aqueous sodi um hydrogen c m ) and di chl oronet hane (10

m) The #Queous phaséupddoramadiBrk eauRrae wal mMapraic direh wep eAtadnanderzy! xN10
m) and the [aoI}io|4neﬁk{[wrg@ntyczd.ﬁhétnpuﬁmmxmﬁ@\ymanhe&ywehaarha.e@4 odlg, lm r@M@II

magneswm 35 sul fate and concentrat ication vra {asrloécol um

chr omat ogr ap®i? {78Y49Ys EfrApOralEat éﬂBQI"ﬂéf"rJ'B‘I’ed @OaW?rO‘e’ﬁ fmsihaed (14%mp
conpbund (6 soytioB0RS aasedasvdfnf bordhytreles0l1B6d. 3@5 nfrtbl) and the thaklioh rAR0R2 SiBed

00/ 56702 PCT/ | BOQ/ 0

2.05 - 2.13 '/2&09 %g%ffg‘?‘w%% e Yot Q’i‘f 1%'“‘%“& dn‘%'m 8‘“623%’%06”%@'?‘?5{#@%3

6. 82 ( 1234) @)ﬂmm7hygﬂ;o>@®|-(40ﬂ')ml 7 4lyiy m(as]_aqqed mAfte7 sgong o, 10ngrm, Iﬂezla(quvger@,33
(MrH) " . Exanpbsraf@ analifls dcedisDafty Sk reRNGm choYdhedRE Y1 BB HY HThReRbReat € A

t f
[n4x( Sri CB)I s{T9XVF PPRTSF| vereneHgr ) €N PIMoxXys FHengIef cONer dRR8OSF Y RetYpte and
pr opi otnat e ((jébﬂ;&bnﬁgﬂed ,n%mn@{g.\(elg yallo)u7a.nd p&ﬁt&ewdnyag tnfaéme&mrd:e chdfialdalaght J)
were stirre at ur r reactl on
Tl fered | gt et Ep ) S aeiCoba okfin sdasbEe i PRe ez velttmised i o
by fl as IBcr:oItuam%amrmﬂ;agsmb&%f‘mﬁ&m%@h dkOg, c52ed) ad, et mai)r ob1 (dr, %)ve.95 to

Da g, 700g g BRGS0 ] ST B0k 3Rk sl e L3S R 288
(2H, q), 2.64H-MR680 ({H. d}6.2%)(1H31dRE.77A16H). T)7(54. @D (0 4H, d), 5.10 - 5.24

2H, m), 6.28 - 6.33 (i H n), 6.36 i 6. 98 1Hdd m
EES‘)H)279(M+H)' (i m mtdiméfialelsdt M. ( ), mz

trans—4 - (2, 4 - Bis{[tert - butyl(dimethyl)silylJoxy}phenyl)cyclohexylamine

35 To a round bottom flask was added trans — N — benzyl — N - [4 - (2, 4 - bis{[tert -
butyl(dimethyl)silylloxy} phenyl) cyclohexyllammne (500 mg, 0 95 mmol) and ethano! {20 mt)



Exanpl es 57 and 58 15 Di astereoi soners of ethyl 4 - (2) 4 -
di hydroxyphenyl} - 1 - hydroxycycl ohexane carboxylate A sol ution 9f5 m 002

i soner of (2, 4 - bis{[fert - butyl (dimethyl)silyl })

1 - hydr ox&gé? /8?13§<anecar boxylate (25 ng, 0.05 mmol) m net ha]rll) Q&WJ’
stirred rapidly with Anberlyst A-26 (100 ng) for 18 hr After this tine the
reaction mxture was 20 filtered. The resi'n was then stirred rapidly for 1
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2.18) - 2|195 (2H, m°2% b°|1°§‘ ‘%é}‘ ?qi"‘iﬂe" Wi]"‘ ’“z?g’ﬁ'c (55’@' Gy | agg‘*dﬁs (i" H 5
6.15 (1 H, dWN —6[47( 2( 3§ -Hp/s{dyrt -nbuyl(CESsthy)2iRGoxyMhEhy!)cydiohBxyjatdine (Z00 Tng, B3
00/ 56702 Pcr/rgnﬁg?/agﬁ%ﬁﬁgml Q%E%@”p'r@ e s cf%oTol%ﬁ%s ad%ed ﬁladlum (10% vyrt/w40n_

(hydr oxyam no) cycl o benzene a sti rre sol uti
(2, 4 - di hy@ctegsirempn) 8y o Rex amerikasox ey p3thang!, (50"1)41an9¢9"0¢1 Me%ﬁ@bwa%

acid (3 ) wRscaddedes Qbéﬁ%ﬁ&'&@q% Rigeh Y sk 'cQ@estgTﬁ@weaQtléHsnmg)wé@ QbFed
portion After stirrin fgurther portion of sod

cyanobor dﬁydr"igé?é’“E'Z@”%ﬁj)a”vﬁ@o%f’d'ﬁ’@dofam’ﬁr%?? (i ¥grrctben f"*ﬁﬁéj(:lmlr%?gha? felite Re. 48
hr. The reactiz8Ringiwkh dethaM@$1G00HNN €T h Bbi0erd wasXErdbwedOh vaRIcesffoldindTihk ddaied

et hyl acetate (25 rred for in The lutio r
and the aqueBEféd“F'a‘ggmﬁ @91’%@?8&'??%@? Bg%\?&%h BWI(g'aCsétoa{;"e&?‘S E% 7@ (hﬁ")s The
combi ned orgarasc(SHy\e)r azmst‘ﬁsmwtd‘i) b@nad1ki,1b), 13105, (1dr inp @. 10VeH, apgrRegidnd),
sul fate and %?f g ntrat ed in vacuo. Purification by HPLC af forded the
nd as a

title conpou pale pink solid (62 ng, 68%. (CD30D) 1.57 - 1.77
(3H, m,22.78 - 1.84 (1 H m, 1.90 Jntgr.mﬂls{tg% n) 2. 27 - 2.12 (2H, m,
2.87 (0.6 H M gis3 PFa( 4 ] §in{e dnfiRyEBné ’mgﬂ\an@' 25 -

6.32 (2H, m, 6792 (06 9 ‘ S=) 2272 j anpl e
60 15 Traps - 4 - [4 - (rret hoxyam no)éyﬁwﬁig/l] 1, 3, benzenedl oi To a
stirked sol ution afro@rdrﬂat«wéméskéc&.ppédw.wlmlagrdam@wﬁ&a%ybaacig/éal»mmea@nan@z axi me

18 0. 076 t dd b hydri d
(25 5. 0 4 AR E R R DT P BRG0P GhiCk RTIEARE o1
m xture 2mS pPighibickihamed e Modenstiad edslut(oﬂn@aﬁiaajdeanﬁietﬁddaydlfoa,aehla:ncfe (@acan rml1)2
Th | t ed
(he conbi ned™BIgakF EUBRAE 0 HhdF . TEGHEL Sielth Sititoar e -dsapbi FoUPDgaRe

car bonat e sobaltticnrnwas E@reaifgr,17 dr ihedl partemedrbgesi agvesusl soati@ rgrdxice r&:mntorzazt)ed

P y i | h h
heet at o pet r 19 BEARORRRAN (5\ AP RO bTBLE HATRLE ARG bl PeqGdiong s g
(CDCl,) 1.13mi) andige ¢mamnegjorgamcagyers wem&yva(sm with) brmr "o, diedgver ZMgNAFUM 1. 90
- 2. 00 (2, mlﬁatezar%concg'ltr&%d(ul vbﬂuom Thezcrgge pro%u&%ésladéorb@ ’on% dika( 3dangd)
25 6 19 (1 H, d), 4 (1 dd), d); f 9 (MHCH3CN)'
Al patents, p‘ﬁé‘f’%ﬁ’fa E‘ﬁﬁblcP't‘@f’|Q9F%“at%ﬂﬁ%{’hﬁdﬁlq2c%‘f‘¥'cﬁ?§‘a& 8@'%’6‘/@'“&? egradient

i ncor por at edelbgnaisimgbiys, 1 af @\él@ﬁ@ev/k/)’ltotd'b%l tﬁe etrbtdoﬁ@byndeae 1% 8 35‘%mvh|lcn‘éslmiﬂe6n is
not to be limted in sc speci f nts descr

which are i n?réﬁﬁg‘éi“%é**(gpﬁb ) & 1-’I(F"dsﬁ)r ae? (S‘H% %fo? (ﬁ"\vﬁbll]eﬂo @@p@cf’s”%?”t'ﬁé 30

invention, andi{amed))cgaabhymenes v, ent2.9eBROGS3 20A HC ANAEIANHS)AE.28 H, [@),N
t he scop:g5 of E?fe] '_1 ggeﬁ%mﬂ |d~?| ndeed, various nodifications of the invention,
OSe

m addition to d described herein will becone apparent to
those skilled in the art fromthe foregoing description Such nodifications
are intended to fall within the scope of the appended cl ai ns. 0 ~ (lu

2002 A2 Wiat is clained is: 1. A conpound of formula 1: R OH OH or a
pharmaceutically acceptable salt thereof, wherein:



5.R is a (&3-CB)cycloal kyl ring or (C3-Ce)cycloal kenyl rng, wherein either
the cycloal kyl ring or cycloal kenyl nng is substituted by one t & 3 W00
subst i t uenWP Poigdendent | y sel ected fromthe group consi sti nNBCHABIKPARES;

hal o; (C, -C6)al kyl; aryl; (Cz-C9)heterocycloal kyl; (C~C9)heteroaryl;

aryl (C, -C6)al kyl -; =0; =CHQ(C, - Co6) al kyl ; -am no; hydroxy; (C, -C6)al koxy;
aryl (C, - C6) al koxy-; (C,-C6)acyl; (C, -Co6)alkylam no-;

aryl (C, -C6)al kyl am no-; am no(C, -CE,)al kyl-; 10 (C, -C6) al koxy- CO- NH-;

(C -C6)al kyl am no- CO-; (Cz-C6)al kenyl ; (Cz-C6)al kynyl; hydroxy(C, C6)al kyl -
(C, -C6)al koxy(C, -Co6)al kyl -; (C, - C6) adnteunedile 366) al kyl -; vitro;

cyano( G - Cb) ﬁ'y :sans - 80 3 Ityud ﬂekﬁﬁeﬁlro@wemcycuohw;j HEhgAEt hyl
(C, - C6) acyl amo( C, - Cb) al kyl - ; (C - ca)él_liaﬁsm_és C6) acyl ami no-;

am no( C, C6) acyl , B8 RO bottsB Ptakk E&apped Wath Kbnetic stirrer was added trans 4 (2,4-

G o S e D}t S L . B FARR e

R~ON=( C, - C6) Qildﬁ)bkoeihal?e‘m*f&he@&@d btron waNBaémn)et,hylamme (191 pl 1.37 mmoI)

- (G, - 08) al kyl - é ) C(B%&Nw é &) :
wher ei n each ‘F#—QWF’ BYn JERERBRYARYY Cg@f%ect< A Ky rﬁshi'é'F d 'tee (§6>)5éﬂ‘sk)ﬂ )4
aryl, or aryldﬁrﬁethﬁﬁauﬁdpkwm TRe GdtRY solivanesstuired thro(JrG t@ﬁbéﬂatlﬁw fbr € til ancor

R )IQS(Ng( O o gl £ oppatses TabR oSMeinisn G TRRRAed ]88 Ry P WaelZ0 H) o i

0, 1 or 20 amﬂeHyeramérd%f‘eoamedead:fmemnuhquentmntelxyacsmi \emtmdnldromambrwin@@eml)or
(C -GCs)al kyl ; ,{gﬁ@) ) I\Iggm n R6
represents ge%m v%%(’elglpﬁ; s%ere d£?1I ne Wi Eoygﬁﬂgegn)e?%ws‘sﬁat? ‘hat

t he cycl oal kétgred ?ﬁm@n%@trﬁ@@ '@Y@mﬁﬁf%dmgzweﬂ'ﬁ hommnprae\?lw steHIQw olR(32Gusg. be
substituted hy,at 5|e88t) RBGe01s) R BUQ) (s 'Iﬂé H,

R-ON=( C, - 0B) al k I 2SR O T BN 3 1”9 gq?(m ,1.70 (2H,

R RSNS(O) ’>(Crrl 069%I2Hyml26ﬁ1$t0) %NIIH %r3 F&I@@)mWI\S{?cﬁH@B)%IikgﬁIHd iRl he
provi so tigat gwhere R+, bp only substituted by one of R-ON=, then R2 cannot be
hydr ogen 05J UL 2002 .s~. 2 The conpound of claiml, wherein R is a
cycl ohexyl or cycl ohexenyl ring subsintermediatedt 1 he 3- or 4- pos~iion, or a

cycl opentyl or cycl open(ﬂmbnrBa(ueuuhsﬁyl)ku;tlpdyﬁhehhﬁ:yaloﬁesariohen 3 The

conpound of clai m, Wne reLn R nosub uted. 5 4 The co
claim1, -wherei nnEo %"otm uﬁaéc‘é CEIPPP ewézhor?]pa "ﬁtﬂf SI'rr%rI &P Ijmh%?el n
R is substi hydrexy) ynycbﬂclbiwsrtoner(momq‘; FECHOpIDicoomeRi Gy GviaDE, ch@G)\IaIlddyland 6.

The conp nd i
R~ONF) N:? 'ch j“%“em‘%*‘asé’oégg“&%‘ i i?ﬁu&% “?ats% dg%ﬁré“ %gg‘rﬁgéﬁ% of
claim1, wheBeih m§‘°§uU§’I’ Petytcipetpy)sid  Flalgrge é90f9 NFS( arpl)  @nd TiHe
conpound of gkt a%InoM@rnel(d%:éﬁt.c bﬁo&HPSfHetrbléc@Qn RYxt@t WagagtedBE1DHr at room
RRSNS(O) 2-. RRNS Ol) 2RSN- or RS (O zRSNéC C6) al kyl - .
O The bormolF SIS P50 T, DM ae RIS it ST Eca Byt TSt aas] 15
RS( O ~RSN-  opariRB(&) bﬁﬁéd(n@thyCﬁdeﬁté(woe miYldhd weine (smpoundams WéraiseparatetMaad ei n
is a ) I | i r n er
the cycl ggﬁkgﬁ% ﬁé’e%u??%é‘s% aE c%d vﬁt%magcxfséteb(g%l tu?‘ EF\% gﬁblwde?rgémc IgyérgI
RC(OO(C - ﬁgr)eadfakquad \)mrmm:dnemmrzmepne@@waﬂumr fi "eﬁd@mn(:@tra@@)lalwaywo
-NRZ(OR' ), RRSN BRING I r
R S(O) zRsN(C, - %tg)‘zvf e 1@%@%‘3@%% oéfm)?lagé t%@g%mﬁ it elher. 2,3, V)
( C3- CB) cycl o@ﬁ‘@ald 'mﬁw‘g'eépmvqus@:éb%%lfBéS%I RefPie Helgw smhe rieiGPCe) tOn‘eGr(GHh@ 0 %
cycl oal kyl 1igpgs)of s£)H, ARl2kdmmh, MinBlad GHS K Sztggt iy f H,
RC(OO(C, - (nggl)ga)lok I WFI %IO\I:Q ornﬂF\’ (@) p Gﬂ%@g?g%}ﬁggl}nog (gf dC)I ai m 10,
wher ei n is substituted by R C(O)dﬁEc“—ﬂélﬁalkyl . 25 13. The conpound of
claim 10, whered Y[ - BEtygUiaRtiy)S IR x P hBrN=1 - 2 ONB{s{methB) Bh&)ibxy) phknyl]
R~ON=CR~(C, - C6) al kyl -. 14. The corrpoundl gf [0 fau m 10, wherein R 1s
substituted by R~-ON=. 15 The corrpouné’leﬁ—g—a*—m 10, wherein R is
substituted by - NReuORbItlome flaskreguipperpoinmeegoeticcdtirenwdsOchargee math n-biRvma-8,4-
substituted h ) )
R S( O) “RSN( C (@gwﬁ(e@oxy)beég%égﬁi%gg Jﬁ(&%?\g@ aﬁ!ﬂ l%\‘nkydrsﬁs(e@rﬁg%furarpfs ml)
substit u%fed e WSGQ)}NIQBI\I-W%ICOM ©)-28ENIng, N%)’&I Ny‘letfamqlswqfhséewmwm@ 82
fcI ai mI 1, wheneiznoth@ol was G8AabiiWas 65| Pawiae! adtiles tdr LIS 1tHun® (BELHP Dho t he
or mul a.




05 ~a~ ZooT -8a -NZ ~~ ~mwherein mis 0, 1 or 2, and Zis CHz, NR-, O
S, SO or S2. 19 The conpound of claim 1l selected fromthe groypy Jul 2[][]2
consi sti ngvwd oiBsBenzyl - 4- (2, 4-di hydroxyphenyl) cycl ohexanone REXAiIBN&00286
()-N-[3-(2, 4- D hydroxyphenyl ) cycl ohexyl ] net hanesul f onam de;

() - O Met hyl - 3- (2, 4-di hydr oxyphenyl ) cycl oh®@®anone oxi me;

()-p-genzyl - 3- (2, 4-di hydr oxyphenyl ) cycl ohexanone oxi ne; and a
pharmaceutically acceptable salt thereof. 20. The conpound of claim1
selected fromthe group consisting of: O Methyl-4-(2,

4- di hydr Oxyph@WI%w&F@H@@dﬁm@'OWPﬁ@ The resuiting solution was stirred for 40 min at -
()-4-[3- (|‘|ydr78°©/ﬂ=f§hQQ)(@yﬂ}e?h%>&¥l ilsmémg’»nmyb&?)?sawIcycssmaﬁon%l 304[,49 1do2mm6:

Di hydr oxyphenyl ) cycl ohex t anesul t onam de; ( 4
_ Di hydr oxypM@R?A§esy ¢f SHEESI 95 &SP HIRTeS (AP YHAYS tféfahtfi'%furanr@ "('Mand !(‘2 fe@:ﬁ"on
Di hydr oxyphemyt)re ¥ateatienaol rhiret trarnestikh amarddewarm to room temperature over 3 hr. The

[4- (2, 4- Dihydroxyphenyl ) cyc exyl h |on 4-

(4- (hydronafﬁaﬁ{%‘c %‘f%’ﬁ%d] tu}’ Xue)oﬂﬁth Xrﬁgg %1 aciq ?%5@ 81&“” thenourea info 2
4- (4- (et hoxyeparanog cyrmedDb@naihihg Bl achatnziéned) ahd vener gophir rrmeeluy*zereaabelrg/
acceptable salt th t

| i ght eni ng sﬁeparagerderedum n‘be@ﬁs BPASEant gt&? g@ﬁ e?ﬂi kalcﬁtaf;n a hlﬁnﬂ%Ie co%’(r)'gcl’ ng
a phar maceut pahit Jayers cegse a\t@IS'eeObaﬂfne'tme dAdnia dsled rovei g‘ﬁgramnungswate filtered and

pi gnent at | On&ﬁguekaagn @Mntl'hgfres@mﬁ@gp\gw&rmgd (/%rrEFﬂw Boll frn crq?éat\t}\% r'éy (%%92

-85 R or a pharmaceutically acceptable her o
is a (C33Q:B) ey 1ageiptey IPepiAY™ Gihe(. G cé\))éveisblag kenitle qqmgunw white gqngnw t he

cycl pal kyl 1} gopsef) aw%lreatu@ecsw.asréréwsohersslstxszblciavtcﬁﬂg BY, 906.95 foH, 1, eﬁss (2H,
substituents i nde endent Ia/e(sel ected 5 189 o consi stin yano:
vyl

hal 0; (C, - coTal'iéf <2Ha'i"9f|1 @5 0o) het %Wc?&%l (%Bdawh@t%ﬂgéﬁls) 3.85
aryl (C, - CE) al1kiyby; 5.15@H, sCHQuC2HGE) @bk yiH, dayrere <2rknydjr@85/ 1H( &, 706 2 k933
aryl (C, - CG)a >Sy- (C -C6)acyl; (C -C6)alkyl am no-;

aryl (C, - CG)a Ey?am no-; am no(C Co) al kyl -, (C, - CG)aI koxy- CO- NH- ;

(C, -C6)atkyl am no- CO, (Cz C6) aI kenyllntln&d-uﬁﬁ)ial kynyl ; hydr oxy(C C6) al kyl -
(C, -Co6)al koxy(,¢ i (, X I k

cyano(C, - C6) al+ v

Irifluoronethyl; trifl uororret hyI (C - @M&Iﬂi,_ﬂe (C CG)acyI am no-:

(C -C6)acyl am no(ﬁrou%))@tltdf%!d fiask gqun%@i @JltKQﬁ%(\QIC SRLAGY B with 4 - (4 - {[tert

C, C6 yl -
?rg n(c):g3 ot ki/fi;wyﬁe,(%my%y]%wpheny( (‘C‘ &)4 all)l%me)h?ém'lﬁa@@) plrgny ieygiphexanaht 23
R(Z(C):N:EIECS) zdcgglﬁml SQ@Rﬂmol-) QOGNSR 1} and( BrtolGéneaduifyihic &EiDMEnRR)drate [R2EWSTals). The
a

-(C,-C8)al kyFaﬁﬁg&(W ¥ Wa%‘%{f’ﬁ) %Gilﬁfa’kﬂhy{e”*peiag’e éﬁmé)okﬂﬂ'” Y CRREAR ) room

-S(O nMR~; V\henneeratueamlfnrazdd:sg is atd eypeinaterbdsys@ielne bicetohiateo 6 hny)d I‘T(Dug%yers were

C, - C6) al kyl R
E C. G6) )a?ky?/ se 9’5 1128(? fhaer %c%g ?%ME%¥tLacte& \&g@%@(a&et\'\{rég% II(EmI}:\y The comblned
R RSN- C( O) - roaniy 'R&T\B(N@)ezWHShRU RGNS H{CmCaYed Ryer ma@@@ﬁzl%flltered and
R S( O ~RaN( Gondehkrabé va:curymﬁﬁeehtré c,roﬂwpb§noowaslls&5t)eg 7wnﬁ9lq fﬁheaﬂlﬂmgﬁloﬁ%g aﬁ% h

i ndependently sel ected from hydrogen or (C $"v\,ﬁ£
or -(G, - Ca)dlM&me. @P*“‘I‘XIRBWN(‘W")BPJ d’ﬁﬂéﬁ‘*@?ﬁ“ﬁe Pelfy rPc"sQ(@RS‘ 0995R49 ﬁé*f‘n R~
is defined 6($Habm2©o (NHER), e @HOW) S044 (284 nf)hese Y oh aa), KaBysH, rd Nngad &,HWQJ)

t t ha b tituted b t t
&S o "Rt ¥ St AR ao B 2R R R wesfih g
-NR (OR~) . RIRSNS{O) , 25 R RSNS(O)z(C C6) al kyI , RS(O zRSN-, or
RS( O z C, - Co) al kyI . 22 The corrpos;nwrﬁgd%{ 54 aim2l, wherein R of the

conmpound rs a cycl ohexyl or cycl oh ubstituted at the 3- or

4-posi tron, deraBept(4pdni|4 -dis(metiorpmathonyiphe hyijeysiohetyilipbesmaky pdimetiey!

3-position 23. The conposition of clai mygle Wherein R of the conpound is

30 nonosubstrtuted. 24 The conposition of—claim2l, wherein R of the
corrpound i s di sud8taeundpptiomed flask equipped with magnetic stirrer was added tert — butyl (4 -

{4 - [2, 4-bis(methoxymethoxy)phenyl]-3-cyclohexen-1-yl}phenoxy) dimethylsitane (118 mg,

35 0.24 mmol) and ethanol (15 mi) To the stirred solution, palladium (catalytic amount, 10% on

activated carbon) was added In one porlion The reaction vessel was then evacuated and



0.5 J UL 2002 -as 25. The conposition of claim?21l, wherein R of tshf
conpound is substituted by al least one of RC(OO or 05 JuL 2002
R C(O O (CYOom®ysaTRyi -. 26 The conposition of ctairn 21, wher BERIFR0/09286] he
conmpound i s substituted by at |east one of R ON=, R-ON=(C, -C6) al kyl -, or
R~ON=CR (C,-C6)al kyl 5 27. The conpositiorPdof claim?2l, wherein R of the
conpound is substituted by of |east one of -NR~(OR~). 28. The conposition
of claim2l, wherein R of the conmpound is substituted by ai |east one of

R RSNS(O) 2-, R'RSNS(O ?(C, -C6)al kyl-, R'5(0 zRSN-, or

R' S( O) ZRSN( G, P'@8yainkg Foatmpprieteopfy8iopson e PEICasMvasLepgiiest € A0 Ryclest bafere
conpound is SHQﬁﬂd Jri&te@g hpdfog%'n alrgosfpﬂ@f@t 188 PeRtioRmmt R} WESbrre@Nigorously for 17 hr

R S(O ?RSN(C, - al conposition of claim?21, wherein' R of the
conpound s a“‘E Gég/ E’)?W%%ﬂ“'l?ywast“i’”ﬁid""liF"Ky@eﬁﬁﬁ ci f&‘éﬁ“k‘é?ﬁﬁ"”?‘?“ﬁ@‘edme?‘%'Pn

ei ther the cysoamigkyle mng compeyal aalkenplrgssngl i($16s ulastiobul edby mRerOfof

MNR-(OR) 8 RSy ster kBRe] B (6 D) 5 K1-5) RSP0 IRGRS okt (2

R S(0) 2RSN( C,mC8)aal () m), 233.anT RS0 OO 2184 GMAGK0(1 B ), 3(38 ambesraeuBHR) ®kot he

comound | s 3.(GICa) el oAkl 1 0% @GS Bl oxch eatkeny) i pgy er e

either the c oal'kK ring or cyc oa en ny is subs

R3C(O O (C, - OGQ%\(IZHyrIn) 7.RA0N) or R S(O; RSN- 32. The corrp05| t| on of claim
30, wherein R of the compound is submér;n%gqi Ry 20 RC(OO (C -C6)atkyt-.
33. The conposition of claim 30, er'rT—R"—U?—t he corrpound is substituted
by RZON=, 10R~ON=( ClzltibthyIK4 4 .ukl NEXOR 2 Aidefd)acetataposi ti on

of claim 30, wherej %Jﬁd QJnanQ@ ﬂEBUB&H;FHEd' With® H%F\ét%ugtﬁgr s D wi dthSO%EJm The

conmposition of claim30 wherein R he conpound I's su stltut

NRz( ORZ). 36."vme (889190§|19 . &P%cq%efﬂoeon ”w»?é?'a'hwwh WS W%ée%w'fh)!éﬁm&ums

SR' u g?tOl) t lIEI{tSﬁ(j CQW&SR (BINSHHD) Z-The RxBRRASH Wb, e6b) &#aky%movéasg(o@vﬁaﬁ%d %Fessure h
[ ositjaon of claim erein e

conpound i s &B%‘%'?Lisu%gﬁ‘yﬂﬂ}’z‘@ﬁ‘ QS%C’%W??S?\& egrangteq &g seution \Ciﬁ%ﬂq&?l to °°§8

The conposi t|mmemfy1pﬁd>@hmo%@tatweseemn 5t1bam(na7~@) mwrd&@w@bw kwuhge and the

substi t uent g gr ou dgrrr%ta Né \{\,h g . and

05J Ul 2083 gl Wed g wakm tesepom, lempgi? Ui oet 'Eo:%%%‘l"{”i’f‘owaﬁfméﬁ i m

21, conpnsny tcaota)mrpomwtde sedntfmtoeel -f[2.6m dh@Enagicoypetboxydnhebyijregelafexanbné 21.00 g,

4-Di hydr oxyp A 0 -G R

_ di hydr oxypﬁgﬁ +%@§g% g%gl;égtﬁoﬁgetgﬁ %urap(%éeahn?y g_p%%,yellow mixture was heated to
-di hydr oxprpwtgﬁé@(&ﬂéﬁ@ thsa qﬂa@led to room temperature and partitioned between ethyl
( 4- Didpy drediehesy )y Aottt A6e%kvds QR dRXi Brilonde solution (30 ml). The layers

(2 4- Di hydr ox hen I@% cl ohexanone oxi
3° (2, 4 M hSEHEERSD R o) Sy BRSNS 1M PR I P ofiaicgegte (3330 mi. Te
[ 3- (I—Iydrcomyuammbgey.eh@,la&xybr]a -vlgsBed stz evnadi (80 ,ml drled over magnesium sulfate,

SN
-4-
hyl - h h
8 Met hy s%rid En dlcﬁy%FP XIXP tne Q/X?Lg ng?rglﬁgig&glp E’Etmcatlon via flash column
2,

genzyl - 3- xyphenyf)tycl'o
4-Di hydpmoyuphpgmph)) (&Qﬁymyl(ggetmeérmngemwﬁEr 1 2 v/v furnished the title compound

-3-(2, h I
accep§ abl8 sa%l M&IP@% y#)ﬁ)ogg nb@tglnffg)r(ﬁgb( ﬁgﬂ% ng "l ﬁg?ﬁ@hﬁ% (Zh,
conpound sel éﬁt%%ﬁ fiHom)t3A8 @roup3-eoidsh 8k PrAd (3f..s)d & RHN)- 57@"4 (2H, $)25.73 (1H,

Dlhydroxypheeyb)sméﬁb@fegm]d?sa@.(mwtﬂd’muléonam de; irans - N- [4 - (2, 4
- Di hydroxyphenyl ) cycl ohexyl'] net hanesul fonamide; cis - N- [4 - (2, 4 -

Di hydr oxyphenyl ) cyci ohexyl | met hanesul'M87R5Hize 41
[ 4- (2, 4- Di hydr oxgipheans )wm}l@hepzyﬂmewethownwhmrﬁnqurdyaohb@macetaﬂe

4- ( hyd | ohex
o) B UL P sk e B RGBS Atres w3h PR UmPEN

acceptabl e sH # -thigmemdbxymethoxy)phenyljcyclohexylidene)acetate (1.13 g, 3.23 mmol) and ethanol

AL i |

(60 ml) To the stirred solution was added palladium (catalytic amount, 10% on activated
carbon) in one portion The reaction vessel was evacuated and placed under an atmosphere
of hydrogen This process was repeated for 10 cycles before leaving under a hydrogen
35 atmosphere and then stirred vigorously for 17 hr. The reaction mixture was filtered through

celite, washing with ethanol and the filtrate was evaporated to dryness, furnishing the titie



05J UI 2002 -&8 41 The conposition of claim21, wherein the
skin-li.ghteni ng or pignentat~onreducng effective anount of a coﬁBbé%Hzmﬁ
formul a | iwoaokyosnmase-i nhibiting effective amount , of thecorgionomes?2
Use of a compound of formula I: ' " " " " R OHIl OH or a pharmaceutically
acceptabl e salt thereof, wherein: Rl is a-4£3-CB)cycl oal kyl ring or
(C5-CB) cycl oal kenyl ring, wherein either the cycloal kyl ring or

cycl oal kenyl ring is substituted by one to three substituents independently
selected fromthe group consisting of cyano; halo; (C, -C6)al kyl; aryl;

(Cz- C9) het er ogyo0ad kiyi3 g, (9@90@3 BedorAess Wil; andrayhkiGre §5%) 3 lekatisomerO; 5,,(CD,0D)

(G o) ™ Y e SR B i B SIS 8T . 2

am no( C, - C6) adriiyd. 72 (3HCHCH ) @bridob i7- (CB: NHB 22 @ 5.C3 J24d, Ky b.aérambe €EX tH, d), 6.79 and

(C2-Cfi)al ke : - : droxy(C, Cs) al kyl -;
(C -Co)al kox%é&@&%&?%?%y égmcg%/acyl oxy(C~-Co6) al kyl -; vitro;
cyano(C, - €6) al kyl -; hal o( C~- CG) al kyl - lntquaﬁte“?- C6) al kyl -; trifluoronethyl;
trifluoromet hyl (C~' Qn llcyclohexylidene acetic acid
(C~-C6) acyl am no( C - ~- acyl am no-;
am no( CyCs) acyl - "ggn ﬁo(r@ndcgytmd( daslmygtp:kgﬂd with” magnetic stirer  was  added
(C~-GCs)al kyl Q%&Q%zgﬂyrd@?t) ¥4 mno@é&ereca@)osafhkwéﬁa%m nﬁy%}agylerrahyd@&&
- (C~-Cs) al kyl @\%) Rz 2, -(C-C6 aI kyl - RZON=;
R20N=( C~- Cs) 42@91[) TJhRZ G:@(l@ wmoﬁegw O rp%z W;Haum (1 80 ml, 3.83 mmol, 2.2M
- (G, - C6) alokylin MitdHeRenes) WahdduBZbise, g Vet mia( OTHNBEENZA) rixturd WabR2;
wher ein qucl)ch "?:22 is i ndees endent | y sel'seect eagssrf;gm h drrgg 1_,(C~-Cs)gixf< |,
e

aryl, or aryl¥ienedcdy d’I"?(?’I 5'°‘”‘F?3‘@:( PO (FELSEHYEI R3A t"'%@’(
Cs) aI kyl, ar )H/s) methoRnydtiidiy ke ityeydhexanBd K S0(r)), 2B5;mrbI REMNSEdded-via syringe as

RRSNS( O 2(C, - | kyl 4

0, 1 (()r) 2,( affd’ j'oréﬁ'atﬁﬂgﬁfrsé eagﬁ?\b"ﬁde&g{g g %%Nggaf O%ja%"%ﬂ‘)a}ﬁr %gréé;crtfmolrs
(C~-C6) al kyI mixt@eNRs pYUN(RNIP Z) seperating (Dnﬂ@‘eaoalakv'b -aQedNRG P4 N@R)yﬂyoxmaomtlm Rs
represents FM 18% Wﬂ@r it FadtR I%@Eé 0RA d?e?hyﬁ&ﬁé/re(no%)t hmet Q&eBLQYdl_yaleB?at

t he cycloalken ring not aroma provi so t

(C5-Ce) cycl O&F'Eyﬁ?d PY ﬁ@d'”Q)Fo”ﬁﬁérﬁ‘emhYdé°°&'°('“°'€é)°c’§/‘BI'B%ﬂ k’@"ﬁ?tled MR glietax ierkg' t he
foll owi ng stsiebuhg: Thd clmblndd érggrQQ?ay'e&gWéﬂeW%Héd NyimSwher (10 n#), Wried. m)é'her €
such (C5- Oe) f%%l oal kyl ring i s substit

| oal k t
hydr oxy, SEEB RYIE, T BO-RGBT LRy vociefRpe e iy &PRgpund (482 ma
-0C( O aryl (Csm)aékrybu 5+(C0EQ) plseaH, m)habo,—z(ﬁ 4Kk ky [2H, m), 3 19 (1H, m), 3.48

Y L0 B 6 T S b Y s B AP ERL g, By 798

or the (C5- Oe‘DH:yRcIoaI kenyl ring rrust be d|- or tr| substituted, in the
preparation of a medicanment for |ightgnihgqiskisa or inhibiting t he
production of skin pi gmsntatlon 43 ‘ﬁl‘ﬂﬁe—use—o'? cl ai m42 ~wherein R of the
corrp(bund is a cycl ohexf}-4 i chigkiidenelpeeticaacid he 3- or

4- pos! t! on, or a (AyliaLerjg %%L? ﬁHsk% %)&Qj%{herﬂgdn c'ﬁu?e%ﬁ&é&ekimoﬁ -(Sttt-r[§.4-
3-position. 44. The use o wherel n he conmpound i
monosubsgdt uPlé(ﬂnet?mymmexmt@n)dﬁyctqharmer@)aqmmca R5Rig. of umwé agigrPrioweY resin

di substit ut ngS rﬂ? -andReths8! (94 mﬁltﬁén@tlﬂ'gd aV‘é@thr@ R TRE retabt%nq'ﬂlmwwgs hlﬁared
substi t ut ed | east one of The

use of clai rﬁhﬂ"z’ghwbé?’é‘? RluR washing H’é’%@ﬁiﬁ'@ﬁﬂd The %’L’Sgtt W%ﬁjf“é‘??"ﬁ?/ L@Pe'l @QE?e%ne

of R20N=, F\’Z%{Lﬁ‘eﬁ@)@b K/Idllow olQli 5 R%Wﬁ@R&(a@“pu%}iaalyl‘bYéparaué@TLd-h@hylsaﬁzeﬁfe /
ound i s .substit | east one

claim42, wherein

ENRZ( o) . 4SO B0 G S B Rl P FoRoE €S o ou alEs
substitused 830 @+Heast one of R'RSNS(O) 2-, R'RSNS(O) 2(C~-Cs)al kyh)

R S(O) ZRSN-, or R4S(0O) ZRSN( C~- Cs) al k¥AtgrméSOQatere use of claim42) wherein
R of the corrpound IS substltut ed by at—teast une of R' S(O)zRSN— or

R' S(0) zRSN( C, - CB) al(k)
conmpound is a (C3y rsy&'b%%r#éfdnas

d(\gi:tr?i @&%@tﬁ@rl r%]deé

ei ther the Cég oal E% ri n%wzr cyc{( @&f%e ri ngﬁl S substitut eg&gumwggrrﬁl "

R3C( O) O ( C~- @8)mg9. 1342 ek d'ﬁRZ@Qﬂ('(’:”l"ﬂ%?'a‘r"ky er wweﬁzr(oewzmrwww'th
-NR2(OR235  RédrMatrQither (2k30RSNMHQ i eSs sdfha vy temov&D(rfdb7 REbked &'éssure 1, 2-
R'S(O zRSN(C, C6)al kyl-. 52. The use of claim51) wherein R t he
conmpound is a (C3-Ce)cycloal kyl ring or (C5-Ce)cycloal kenyl r| ng wherein
either the cycloal kyl ring or cycloal kenyl ring is substituted by one of
R3C(O) O (C~-Cs)al kyl -, RzON=, or R'S(O zRSN-. 53. The use of claimb51,
wherein R of the conpound is substituted by R3C(O O (C, -C6)al kyl-. 54. The
use of claimb51, wherein R of the compound is substituted by RzON=,

R20N=( C~- C6) al kyl -, or RZON=CRZ(C, - C6) al kyl -



05J UL 2002 9p_ 55. The use of claim51, wherein R of the corrpoug&Lzl
substituted by R2Z0N=. 56. The use of claim51, wherein R of thel 2

is substit NRz(ORz). 57. The use of claimb51, wherei /mﬁﬂ@
conpound " S fpBhoi [ by RARENS(O) z-. RAR5NS(O) 2(C. - C6)a |k$|c?”"9‘f
RAS( O ZRSN- or R'S(O 2R~-N(C~-C6) al kyl -. 58;. The use of cIa|n151 wherein R
of the conpound is substituted by RAS(G 2REN- or RS(O) ZRSN( C, - C6) al kyl -.

59. The use of claim42) wherein the (C2-C9)heterocycl oal kyl substituent is
a group of the formula: -N Z ~mwherein mis 0) 1 or 2) and Z is CH2, NRz,
O S SO or | & % Bolgh %41R-©f |
formula: ~n V\/r%%ﬁh?@gema%sp?tsrﬁl ngs;a'gg% ﬁéhe}tﬂ% (E‘f §P8£n?'b ce?le| n n C?s %%}ﬁyl,
or 2; and whecgromegipatssheadtel (102 ul, BdScame's wan adgpad dnaaviseloUE eedndord matture hat
position. 61. e of, ¢ (yWhET Qb({r}n Rienerdiie oop0sIng i g_
substituted b?EQC»H§§EH‘°cﬁ§dﬁ5§@CH or erTR)elrnatlon thereB %% The
use of clai m 88 m%m@ﬁthotyme&b)&qyeimﬁia”%‘es@?(éé‘tged-) §& sma) hé‘a'@r"lﬁﬁpa@@ﬁsﬁssﬁl ng

of: 4-(2, 4- DEQMWnQKVFf‘@H’)é %Yt 3B @XARO R tHJe‘ »(e%ctlon mixture stirred for 17 hr at room
4- Di hydr oxyphenyl) ohexanone oxi ne; O Me 4-

4~ di Dyl oy phETASYE1 SRRoEROREEPNES ROIEEATY P S#3ing funnel contaring water (50
4- di hydr oxyphainydnh Getypaeaso re) Ovﬁerﬁ?y,ers were separated and the aqueous phase extracted

\ f :2,)1 ?édh?gwﬁa% '%-/Flé’gfy%%%g"'gﬂ a%) gae ofgachay%rs vytlare 2WQ?(.Q.h-l-ed-wﬁl'n brine (20 ml),
(2, 4- Di hydr oqupdwenmhgneammmlmé\efm;aa Andomcenmated, in vacuo, to give an ol Purification

P3p£:r2aézll1§1);/ P}'fg@% E’)%n%?/ a@gﬁ%ﬁigggggﬁﬂcg&e /(&efréllé&rﬁ 'e(her, 1:2, viv) afforded the
(30 (2, 4 Didaotponngphényio) 0576 aotverat Jelketohahe@RI0DInAAT e, 70 (2H, m), 2.02 -
E drgwg%; %'2)&&’% 95‘52%’5-1; f]eoeh PW@B?W@' 324 (1H, m), 3.47 (3H, 5), 3.52

|_|y

Hydroxy ) cycl ohe 3-benzénedr ol

4- ( Hpdth @)b(?ﬁiéfﬂ*rw)) 5,9&2 hoxg/33 (i, 9. Befpnsifelh (dH dc6§3I1H d). 7.08 (1H. d
4- Hydr oxy- 4- net hyl cycl ohexy! hhekmedinfeegdzenedi ol ; 10

yl-3-(2, 4- d|hydroxy henyl ) cycl ohexanone oxi ne,
15 hydr Oxyphen 4 (] Ildene acetonitrile

yl-3-(2, 4T6"ahXQf&WtBP\%B‘MEQkCyéEﬁ:&B@WQrﬂa%n@t?é' $Brer was added (+)4{4-[2, 4-
2, hydr oxyp eny )-2- CE}/?F!YO pent enone

3- 4-Di he/ Wy)e Qfgélﬁteeéhl@ﬁ%e}ac)égammle 141 mg, 0.45 mmol) and methanol
()-3- (2b|4 Di h(?ﬁdﬁlw)r(]YlﬁHﬁQBMlo?@Mﬂhr@ﬁﬁats&m&]?e@ﬂuﬁn&ewaﬁﬁ%vﬁd mh@nMﬁmuénamad an
acceptable salt t i 3. e of ¢ 2 erein t ou dis
Sl oot od fromREGhERENEtn R E Ry TDF Vps SR il LEIRERA CHERTROMES

cycl ohexez0 - dnd- thgmeqctnon mixture was allowed to cool to room temperature prior to the addmon of

2,
r
N-[ 3-
4-[ 3-
4-( 3-
aps-
aps-
D
O

(
(
4-(
4- (
Met h
3-(2,4
nz
Di

I~~~ 1

3
()
3-
()
1-
()-
()-
() -
tr
tr
()-
()-
()
3-
()

(2
Be
4-

(2

saturated aqueous sodium bicarbonate solulion (12 ml) The reaction mixture was then
partitioned between ethyl acetate (30 mil) and water (10 ml) The aqueous layer was
extracted with ethyl acetate (3x15 mi) and the combined organic layers washed with brine (20
ml), dried over magnesium sulfate, filtered and concentrated in vacuo The residue was

25  purified via flash column chromatography (S10,, ethy! acetate / petroleum ether, 1:1, v/v) to
afford the title compound as a white sold (90 mg, 88%) m/z (ES’) 228 (M-H*); §,,(CD,0OD)
1.56 — 1.68 (2H, m}), 2.02 — 2 14 (2H, m), 2 33 - 2.48 (2H, m), 2.57 (14, m), 3.01 (1H, m), 3 14
(1H, m), 5.31 (1H, s), 6.26 and 6.28 (1H, d), 6.32 (1H, d}, 6.80 (1H, d)

Intermediate 46

30 (+)-1-(3,3-Difluorocyclohexyl}-2.4-bis{methoxymethoxy)benzene

Diethylaminosulfur trifiuoride (34 ul) was added to a stirred solution of (¥)-3-[2.4-
bis(methoxymethoxy)phenyljcyclohexanone (40 mg) in anhydrous 1,2-dimethoxyethane at
room temperature under argon After 1 hr further diethylaminosulfur trifluonde (170 ul) was
added After 48 hr, the reaction mixture was partitioned between water (20 ml) and ethyl

35 acetate (20 ml) The aqueous layer was extracted with ethyl acetate (2 x 20 ml) and the
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[4 - (4 - Hydroxyphenyl)cycl ohexyl] - 1, 3s- benzenediol; 25 cis /traps -
Methyl (4 - (2, 4 - drhydroxyphenyl)cyclohexyljacet at e; traps - Methyl [4 -
(2, 4 - dihydroxyphenyl)cycl ohexyl]acetate, cis - Methyl [4 - (2, 4 -

di hydr oxyphenyl ) cycl ohexyl ] acetate, traps - [4 - (2, 4 -
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V] cMaV] ca] c”a] ca] caV] ca] caV] ca] ca] ca] ca] c”a

V] c”a] c”a] ca] ca] ca] ca] ca] ca] cal] ca] ca] caVix®a] caV] ca] cawww/ xy yyzU[{{{]| 0}}};
~[ ~b~~*]1s} 9l MY[ {upj d] Wd~*] ca]] c”a U] c*a] cha] c”a] caV]ca] ca]ca]ca

U c*al] ca] ca] ca\/] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca[]
_jInpt$6QCcszsnf” YS{upjd]Wd*]]cra Ucral]cra U cra]cha U cra]c”a]ca

U] c~a] caU] ca] ca] ca] caV] ca] ca] ca] caiﬂlﬁﬂfﬁﬁ#ig-ﬂﬁiﬂ cra] cha U chal cha

U Cﬁa] Cﬁa U Cﬁa )-"( :rénd-h}w‘ms@([‘{mut‘iﬁ{numtw”sww@]pﬁ{éaylu}yemaéﬁ’hal U c’\?] c’\A
ﬂ g,\g% g,\g ﬂ g,\g% gi‘;’] &ﬁ';:g? 5 %ﬂdﬁe@ ﬁhﬂﬁb@&iﬁgm egy@t}yc qﬁféanolg] g]alCJ] 2!31]0 ca
U c”a] c™a U] c”a] c"mdhj]nc’bar]onMdU] t6ahg) avakl| aitied ¢d @ sthred asplofi@ of 4-(2.4-bis{(ten-

U c”al Ca\/]sc ] b%@%l(r:naelhgﬁsl‘lﬂllfo%}%ﬁlenyl)cyclohexanéne (1.57 g) in ethanol (50 mi) at 0°C. After 2 hr at

0°C and then 18 hr at room temperature, the reaction mixture was partitioned between 2M HCI

(20 mt), water (40 ml) and ethyl acetate (50 ml) and the aqueous layer was re-extracted with
ethyl acetate (2 x 50ml) The combined organic extracts were washed with brine (40 ml),
dried over magnesium sulfate and evaporated in vacuo. The residue was purified using flash
10  column chromatography (SiO,, ethyl acetate/petrol, 3:17 v/v) to give the frans-title compound
) as a white sohd (546 mg, 35%), and the cis-title compounds as a white solid (83 mg, 5%).
trans - &, (CDCI;) 0.18 (6H, s), 0.22 (6H, s), 0.98 (9H, s), 1.02 (9H, s), 1.18 — 1.22
(4H, m), 1.80 — 1.84 (3H, m), 2.00 — 2.05 (2H, m}, 2.78 - 2 86 (1H, m), 3.60 — 3.70 (1H, m),
6.28 (1H, d), 6.39 (1H, dd), 6.94 (1H, d).
15 cs - &, (CDCly) 0.18 (6H, s), 0.22 (6H, s), 0.98 (9H, s), 1.02 (9H, s), 1.58 — 1.78 (6H,
m), 1.84 — 1.92 (2H, m), 2.70 - 2.80 (1H, m), 4.12 (1H, bs), 6.28 (1H, d), 6.40 (1H, dd), 7.02
(1H, d).
Intermediate 55
trans-4-(2,4-Bis{[tert-butyl(dimethyl)silylJoxy}phenylicyclohexy! 4-(dimethylamino)
20 benzoate

Triethylamine (20 pul), 4-dmethylaminopyridine (catalytic amount) and 4-
dimethylammobenzoy! chioride (26 mg) were added to a stirred solution of trans-4-(2,4-
bis{[tert-butyl(dimethyl}sityljoxy}phenyl)cyclohexanol (30 mg) in dry dichioromethane (2 ml) at
room temperature under argon. After 24 hr, the solvent was removed under reduced pressure

25 and the residue was partiioned between water (10 ml) and ethyl acetate (20 ml). The
aqueous layer was extracted with ethyl acetate (2x 20 ml) and the combined organic extracts
were washed with brine (10 ml), dried over magnesium sulfate and evaporated in vacuo. The
residue was purified by flash column chromatography (SiO,, ethyl acetate/petrol, 1:24 viv) to
give the title compound as a white solid (18 mg, 45%); m/z (ES*) 585 (M+H)".

30 intermediate 56

cis / trans - 4-(2,4-Bis{[tert-butyi(dimethyl})silyljoxy}phenyl)cyciohexanecarboxylic acid

Pyndinium dichromate (146 mg) was added to a stirred solution of cis / trans - [4-(2,4-
bis{[tert-butyl(dimethyl)silylJoxy}phenyl)cyclohexyllmethano! (50 mg) in N,N-dimethylform-
amide (1 ml) at room temperature under argon. After 24 hr, the reaction mixture was

35 partitoned between water (20 ml) and diethyl ether (30 ml) The layers were separated and

the aqueous layer was exlracted with diethyl ether (2 x 30 ml) The combined organic
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]ca] ca] caV]ca]calU ca U c”a V]craUv] craf AQ # y(w24DEV{ vpke [ VUU
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U]l c™a] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] caV]ca] cal]c”™a V] cra
\li]] CAa} ca] i:a] ]c‘ea%cﬁal».@a%@ﬁ%@} mbg&s]uwubhnmeca.dd\/&mb@&]dca] walc ajrea hsakoas
cMa]c™a] cal] cal ca calca ca

V] c~a] c*a] cal b"é%eéj @‘4 }”B% Erﬁ}"@ér&?h\a @g F}h%' LRI EAY R § Ve tiec na
Ul c”a] cna compound as a cream solid (23 mg, 44%); m/z (ES’) 465 (M+H)*
\lj]] gaﬂ;] gi:a@\fjuis]zﬁﬂgg]n::g\fjﬁ:_a] cal ca] qn@}rp‘g{;,g@]ﬁ a] cal] ca] ca] ca] ca] caV]ca] ca
U] ] cal] capca] caleai-é4 U 3% g ca] c"a
gl cad E]ag:gg}ﬂcgvahg?%@ply@%mca& i Mnd%tkﬂgoc&%@ @.aYTUwerul gdd@d to a
V] cralV] c”a] etveddes]ubal ebgnedi( ééib@él]edaHUU&Wéﬁ']/M}”l?xb}Pb%{]YHWéPbWP@a(PQ,a"v] tha] ca
V] ca] caV] caffh feniid didd (£inh Wt oga\tMM%re@L@a:]a %LG@M sahgaM walfzaiical ¢
aV] ca] ca] c*a U cha] c”a U] c”a] ca U] cna] ca] ca ca ca U] ca] ca] caV]cal ca] ca
U] cha2P\ agW8 ¥5F den \RQU&DFW&&I"&%WP@&]“@&T (‘9’5 FB%\P'@Z{]‘?GE‘Q'G (50 mi). The
Ul c”*a] caliga] eablkGadr€ 3bsd16R bk Galdnal GabcRad bardaled Vath ethyl acetate (2 x 50 mi).

)

The combined organic extracts were dried over magnesium sulfate and evaporated in vacuo.
The residue was purified by flash column chromatography (SiO,, ethyl acetate/petrol, 1:2 viv)
to give the title compound as a solid (55 mg, 85%); R, (ethyl acetate/petrol, 1.2 viv) 0.65.

Intermediate 58

15 trans-4-(2,4-Bis{{tert-butyl{dimethyl)silylJoxy}phenyl)cyclohexyl cyclohexyicarbamate
N,N-Diisopropylethylamine (199 ul) and cyclohexy! 1socyanate (128 pl) were added to
a stirred solution of 4-(2,4-bis{[tert-butyl(dimethyl)silyljoxy}phenyl)cyclohexanol (50mg) in dry

dichloroethane (1 ml) at room temperature under argon. The reaction mixture was heated to

40°C for 120 h, and was partitioned between water (50 ml) and ethyl acetate (50 mt) The
20 layers were separated and the aqueous layer was extracted with ethyl acetate (2x50 mi). The
combined organic extracts were dned over magnesium sulfate and evaporated i vacuo. The
residue was purified by flash column chromatography (SiO,, ethyl acetate/petrol, 1:2 v/v) to
) give the title compound as a pale yellow sohd (30 mg, 47%); 6, (CDCl;) 0.12 (6H, s), 0.18
(6H, s), 0.90 (9H, s), 0.95 (9H, s) 1.00 — 2.10 (18H, m), 2.70 — 2.80 (1H, m), 3.36 — 3.50 (1H,

25 m), 4.40-4.48 (1H, m), 4.50 -4 62 (1H, m), 6.20 (1H, d), 6.32 (1H, dd), 6.86 (1H. d)

Intermediate 59

trans-4-(2,4-Dihydroxyphenyl)cyclohexanol

4-(2,4-Dihydroxyphenyl)cyclohexanone (18 mg) was placed in a round-bottomed flask

equipped with magnetic stirer. Ethanol (5 mi) was added, followed by sodium borohydride

30 (3.3 mg), and the reaction mixture was stirred for 16 hr  Aqueous HCI (20 ml, 1M), followed

by ethyl acetate (20 ml), was added, and the organic phase removed and washed with brine

(15 ml), dried over anhydrous magnesium sulphate, filtered, and then concentrated in vacuo.

The residue was purified by flash column chromatography (SiQO,, ethyl acetate/petroleum

ether, 60:40, v/v) to afford the titie compound (14 mg, 78%) as a white sold. §,, (CD,OD)

35 138-1.56 (4H, m), 1.85-1 88 (2H, m), 2.04 — 2 07 (2H, m), 2.80 (1H, tt), 3.58 — 3.65 (1H, m),
6 24-6.29 (2H, m), 6 90 (1H, d), m/z (ES’) 267 ((M+AcOH) - 1)
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Ul c*a] cal] ca] eég%z%w hj‘]a(j @(Jicqu)rpﬁthal‘r{la é4 )5,]2§:m%1-#l'§%$g}nta@/@mm ?xér)aj:ts were washed with

brine, dried over magnesium sulfate and concentrated in vacuo. Punfication via flash column

10 chromatography (SiO,, ethy! acetate/petrol, 1:9) afforded the title compound as an oil (194
) mg, 82%). &, (CDCI,) 0.19 (6H, s), 0.22 (6H, s), 0.97 (9H, s), 1.01 (9H, s), 1.20 - 1.35 (2H,
m), 1.65 -~ 1.78 (4H, m), 2 15 - 2.22 (2H, m), 2.85 — 2.95 (1H, m), 3.02 (3H, s), 5.06 (1H, s),

6.30 (1H, d), 6.43 (1H, dd), 7.00 (1H, d).
Intermediate 61

15 [4-(2,4-Bis{[tert-butyl{dimethyl)silylJoxy}phenyl)cyclohexyllmethyl propionate

4-Dimethylaminopyridine (catalytic amount), triethylamine (68 pnl) and propiony!

chloride (42 pl) were added to a stirred solution of [4-(2,4-bis{{tert-butyl(dimethyl)silyljoxy}

phenyl) cyclohexyljmethanol in anhydrous dichloromethane (3 ml) at room temperature under

argon. After 16 hr, the reaction mixture was partitioned between water (10 ml) and ethyl
20 acetate (20 ml). The layers were separated and the aqueous layer was extracted with ethyl

acetate (2 x 20 ml) The combined organic extracts were dried over magnesium sulfate and

evaporated in vacuo The residue was purnified by flash column chromatography (SiO,, ethyl

acetate/petrol, 1.19 viv) to give the title compound as a yellow ol and a muxture of

diastereoisomers (114 mg, 92%); 6. (CDCI;) ~0.04 (6H, s), 0.02 (6H, s), 0.96 (9H, s), 1.00
25 (9H,s), 1.08 = 1.18 (3H, m), 1.20 - 2.10 ( SH, m), 2.24 - 2.40 (2H, m), 2.76 — 2.92 (1H, m),

3.94 (0.6H, d), 4.18 (0 4H, d), 6.26 (1H, m), 6.40 (1H, dd), 6.94 - 6.98 (1H, m).

Intermediates 62 and 63
Diastereoisomers of ethyl 4 — (2, 4 - bis{[tert — butyl(dimethyl)silyljoxy}phenyl) -~ 1 -
hydroxycyclohexanecarboxylate

30 A round bottom flask equipped with stirrer bar was charged with tetrahydrofuran (6
mil}, ethyl vinyl ether (0.28 ml, 2.92 mmol) and cooled to —78°C A solution of tert-butyl lithium
(1 ml, 1.7 M, 1.7 mmol) was added dropwise and the flask allowed to reach 0°C. The flask
was maintained at this temperature until the brnight yellow colour had been discharged before
being re-cooled to -78 °C A solution of 4 - (4 - {[tert - butyl(dimethyl)silyljoxy}phenyl)
35 cyclohexanone (250 mg, 0 58 mmol) in THF (4 mi) was added dropwise. After 30 min the

reaction was quenched with wet THF (0.5 ml water in 5 ml of THF), poured into water (10 ml)
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Intermediate 64

4-{2, 4-Bis [tert-butyl(dimethyl)silyloxylphenyl cyclohexanone oxime

15 To a round bottomed flask equipped with magnetic stirrer was added 4-{2, 4-bis [tert-
butyl(dimethyl)silyloxy]pheny! cyclohexanone (100 mg, 0.23 mmol) and ethanol (5 ml). To the
stired suspension was added hydroxylamine hydrochlonde (32 mg, 046 mmol) and
triethylamine (103 ul, 0.74 mmol), then the solution was heated under reflux temperature for
2.5 hr. The solution was allowed to cool to room temperature then evaporated to dryness in

20 vacuo. The residue was partitioned between ethyl acetate (20 ml) and water (10 ml) and the
layers separated The aqueous layer was extracted with ethyl acetate (3x20 ml) and the
combined organic layers washed with bnine (10 ml), dried over magnesium sulfate, filtered
and concentrated in vacuo The title compound was isolated (103 mg, 100 %) as a white. 5,
(CDCl,) 0.19 (6H, s), 0.24 (6H, s), 0.95 (SH, s), 1.02 (9H, s), 1 43-1.62 (2H, m), 1.77-1.87 (1H,

25 m), 1.93-2.04 (2H, m), 2 18-2 24 (1H, m), 2.46-2.53 (1H, m), 3.05-3.15 (1H, m), 3.41-3.50 (1H,
m), 6.30 (1H, d), 6 40 (1H, dd), 6 79 (1H, br), .92 (1H, d)

Example 1
4 - (2, 4 - Dihydroxyphenyl) - 3 — cyclohexen - 1 - one

A round bottomed flask equipped with magnetic strrer was charged with 8 — {2, 4 -

30  bis(methaxymethoxy)phenyl] - 1, 4 — dioxaspiro[4.5]dec - 7- ene (1.50 g, 4.24 mmol) and
methanol (30 ml) To the stirred solution was added aqueous hydrochloric acid (30 ml, 1.0M)

and the solution was heated to reflux temperature for 1.5 hr After cooling to room
temperature, saturated aqueous sodium bicarbonate (20 ml) was added and the layers
separated The aqueous layer was extracted with ethyl acetate (4x20 mi) and the combined

35 organic layers washed with brine (20 mi), dned over magnesium sulfate, filtered and

concentrated in vacuo The resulting ol was purihied via flash column chromatography (S10,,
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A round bottomed flask equipped with magnetic stirrer was loaded 8-[2,4-

bis(methoxymethoxy)phenyl}-1,4-dioxaspiro[4.5)decane (1.30 g, 3.9 mmol) and methanol (15
ml) To the resulting stirred solution was added agueous HCI (15 ml, 1M) in one portion.
After stirring for one hr at room temperature the acid was gquenched by adding saturated
10  aqueous sodium bicasbonate solution (10 ml). After stirring vigorously for 10 min, the reaction
mixture was transferred to a separating funnel and the phases separated and the aqueous
phase was extracted with ethyl acetate (3x20 ml) The combined organic phases were
washed with brine and the soivent evaporated. To the shightly wet crude product was added
methanol (30 m!) and acidic 1on exchange resin (4 g) The resulting mixture was heated
15 under reflux, with stirnng, for 5 hr. Filtering through a plug of Celite, washing with ethyl
acetate, followed by removal of solvent in vacuo afforded an orange oil. Purification by flash
column chromatography, (SiO,, ethyl acetate/petroleum ether, 1:1, v/v) furnished the titie
compound as a white powder (0.54 g, 68%). m/z (ES’) 411 (2M - 1); 8, (CD,0D) 1.94 (2H,
ddd), 2.16 — 2.23 (2H, m), 2.41 (2H, dt), 2.62 (1H, 1), 2.63 (1H, t), 6.24 (1H, dd), 6.31 (1H, d),
20 6.92 (1H, d).

Example 2b
— (2, 4 — Dihydroxyphenyl)cyclohexanone

! A round bottomed flask equipped with magnetic stirrer was charged with 4 — (1, 4 —
dioxaspiro[4.5]dec — 8 — yl) — 1, 3 ~ benzenediol (11.3 g, 45.2 mmol), acetone (250 ml) and
25 water (50 ml) To the stirred solution was added pyridinium p — toluenesulfonate (1.14 g, 4.52
mmol) in one portion and the reaction mixture was then heated to reflux temperature for 8 hr.
After allowing the reaction mixture to cool to room temperature, most of the acetone was
removed in vacuo and the remaining mixture was partiioned between ethy! acetate (200 ml)
and water (50 ml) The aqueous layer was extracted with ethyl acetate (3x50 ml) and the
30 combined organic layers were washed with brine (30 ml), dned over magnesium sulfate,
filtered and concentrated under reduced pressure to afford an off white powder After washing
the powder with dichioromethane (100 mi) and removal of excess solvent under reduced
pressure, the desired product (9.30 g, 100%) was obtained as an off-white white powder. m/z
(ES*) 207 (M+H"); 54(CD,0OD) 1.84 —~ 1.97 (2H, m), 2.15 — 2.23 (2H, m), 2.36 ~ 2.45 (2H, m),

35 2.58-2.68(2H, m), 3.39 (1H, tt), 6.26 (1H, dd}, 6.34 (1H, d}, 6.86 (1H, d)
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Ul c~a] ca] cay e;ay_qr%yﬁlﬁanyl)cyglpmpwlﬂw? é)a_AJQCraijj @’\‘%3]"6“‘5 ethanol (5 ml), tnethylamine
U c*a] caV] sa] eab ¢aj sren\&fdadwahi}rféa]ymb&l@rw]eqaU]nmlocn\/r]nﬁﬂ])cah&l}ﬁéadrcm\&ﬁ@wéa] ca
Ucra Ucnal CaJated nder] re%ux Ior e{hr the evaporapgz n vacJ 'Ft;\earesumng solid was purified by
flash column chromatography, {SiO,, ethyl acetate/petroleum ether, 35:65, v/v), furnishing the
title compound as short white needles (107 mg, 100%). §, (CD,OD) 1.44 - 1.61 (2H, m), 1.81
~1.88 (1H, m), 1.94 — 2.00 (2H, m), 2.19 — 2.27 (1H, m), 2.43 (1H, d), 3.04 - 3.10 (1H, m),
10  3.38(1H, m), 6.22 - 6.25 (1H, m}, 6.28 (1H, d), 6.84 ~ 6.86 (1H, m), m/z (EI') 220.
Example 4
O-Methyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime

To a round bottomed flask, equipped with magnetic stirrer was added 4-(2, 4-
dihydroxyphenyljcyclohexanone (21 mg, 0.10 mmol!), anhydrous ethanol (3 mi), sodium
15  acetate (16 mg, 0.20 mmol) and O-methylhydroxylamine hydrochloride (9 mg, 0.22 mmol).
The reaction mixture was heated under reflux for 6 hr, then partitioned between ethy! acetate
(10 mi) and water (10 ml). The organic layer was dried over anhydrous calcium sulphate,
filtered and evaporated n vacuo furnishing a colourless ail. Purification via flash column
chromatography (SiO,, ethyl acetate/petroleum ether, 1:1, v/v), afforded the title compound as
20 awhitesolid (11 mg, 47%) §,(CD,OD) 1.43 - 1.63 (2H, m), 1.81-1.92 (2H, m), 1.83 - 2.20
(2H, m), 2.24 (1H, dt), 2.38 — 2.44 (1H, m), 3.07 (1H, tt), 378 (3H, s), 6.20 - 6.23 (1H, m),

6.26 (1H, d), 6.85 (1H, d); m/z (ES’) 234

Example 5
0O-Benzyl-4-(2, 4-dihydroxyphenyljcyclohexanone oxime

25 To a round bottomed flask, equipped with magnetic stirrer, was added 4-(2,4-
dihydroxyphenyl)cyciohexanone (21 mg, 0 10 mmol), anhydrous ethanol (3 mi), sodium
acetate (17 mg, 0.21 mmol) and O-benzylhydroxylamme hydrochlonde (18 mg, 0.21 mmol).
The reaction mixture was heated under reflux for 6 hr, then paritioned between ethyl acetate
(10 ml) and water (10 ml). The organic layer was dried over anhydrous calcium sulphate,

30 filtered and evaporated /n vacuo furnishing a pale pink oil which was purified by flash column
chromatography (SiO,, ethyl acetate/petroleum ether, 1:1, v/v) to afford the title compound as
a colourless oil (11 mg, 32%). &, (400, CDCI;) 147 - 1.68 (2H, m), 1.86 — 1.85 (1H, m), 1.97
—2.08 (2H, m), 2.25 (1H, dt), 249 - 257 (1H, m), 3.02 (1H, tt), 3.42 - 3.50 (1H. m), 4.78 (1H,
s), 4.89 (1H, s), 6 25 - 6.29 (1H, m), 6 33 - 6 37 (1H, m), 6.94 (1H, d), 7.26 — 7.39 (SH, m);

35 m/z (ES’) 310.
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3-[2,4-Bis(methoxymethoxy)phenyl]-2-cyclohexen-1-one (60 m g) was heated to 50°C
in methanol (4 mi) containing acidic 1on exchange resin (500 mg). After 2 hr, the mixture was

5 filtered and the filtrate was evaporated in v‘acuo and purified by flash column chromatography
(SiQ,, ether/petroleum ether, 9:1, viv) to furmish the title compound as a yellow solid (31 mg,
76%). 6, (DMSQ) 1.95 (2H, quintet), 2.30 (2H, t), 2.69 (2H, t), 6.26 (2H, overlapping m), 6.35
(1H, m), 7.10 (1H, d), 9.67 (1H, bs), 9.86 (1H, bs), m/z (ES") 407 (2M-HY

Example 7
10 {+)-3-(2,4-Dihydroxyphenyl)cyclohexanone

! ()-3-[2,4-Bis(methoxymethoxy)phenyljcyclohexanone (35 mg) in methanol (4 mi)
containing acidic 1on exchange resin (300 mg) was stirred at 50°C for 6 hr, and then at
ambient temperature for 16 hr. The mixture was evaporated in vacuo and the residue was
redissolved in acetone (4 ml) containing water (2 drops) and stirred at 50°C for 8 hr, then at

15  ambient temperature for 64 hr The mixture was filtered through celite and purified by flash
column chromatography (SiO,, petroleum ether/ethyl acetate 1:1 v/v) to fumish the title
compound as a white solid containing an equilibnum mixture of cyclized and uncyclized forms
(31 mg, 76%) &, (DMSO) 1.1 — 2.3 (8H, overlapping m), 3.0 (1H, m), 6.08 (0.5H, bs), 6.16
(1H, bd), 6.25 (0.5H, bs), 6.53 (0.5H, bs), 6 75 (0.5H, d), 6.89 (0.5H, b), 8.98 (0.5H, bs), 9.02

20 (0.5H, bs), 9.17 (0.5H, bs); m/z (ES") 205 (M-H) .

Example 8
3-(2,4-Dihydroxyphenyl)-2-cyclohexen-1-one oxime

) 3-[2,4-Bis(methoxymethoxy )phenyl]-2-cyciohexen-1-one oxime (0.1 g) was heated to
50°C in methanol (5 ml) containing acidic 1on exchange resin (0.3 g). After 4hr, the mixture
25 was filtered and the resin was washed with ammonia solution (50 ml) Filtrate and washings
were combined, evaporated mn vacuo and punfied by flash column chromatography (SiO,,
ethyl acetate/petroleum ether, 3.2, v/v) to furmish the title compound as a yellow solid (0.058
g, 81%) &, (DMSO) (mixture of stereoisomers) 1.68 (2H, m, major), 1.76 (2H, m, minor), 2.26
(2H, m, minor), 2 40-2.54 (4H major + 2H mnor, overlapping m), 6.15-6.30 (3H major + 2H
30 mnor, overiapping m), 6 85-6.95 (1H major + 2H minor, overiapping m), 9.26 (11, bs, major),
9.32 (1H, bs, mnor), 9.35 (1H, bs, major), 940 (1H, bs, mnor), 10.17 (1H, s, munor),
10 49(1H, s, major); m/z (ES") 437 (2M-HY
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preparative HPLC to furmish a mixture of diastereoisomers of the tille compound as a pale
pink solid (10 mg, 38%) &y (d,-MeOH) 1.20 — 2.00 (7H, overlapping m), 2.07 (1H, m), 2.90
(0.5H, m), 2.93 (1.5H, s), 2.97 (1.5H, s), 3 13 (0.5H, m}, 3.30 (0.5H, m), 3.80(0.5H, m), 6.21 —
6.26 (1H, dd), 6.87 (0.5H, d), 6.89 (0.5H, d); m/z (ES’) 284 (M-H)".

30 Example 12
(£)-4-[3-(Hydroxymethyl)cyclohexyil-1.3-benzenediol

(+)-{3-[2.4-Bis(methoxymethoxy)phenyljcyclohexylimethano! (35 mg) was heated at
50°C in methanol (3 5 ml) containing acidic ton exchange resin (350 mg). After 6 hr, the
mixture was filtered, the resin was washed with ethy! acetate, and the combined filtrate and

35 washings were evaporated mn vacuo The crude residue was purified by flash column
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8w (CD,OD) 1.25 ~ 1.40 (2H, m), 1.75 — 1.82 (2H, m), 2.04 — 2.15 (2H, m), 2.22 - 2.30 (2H,
m), 2.86 (1H, tt), 3.20 (1H, m), 4.50 (2H, s), 6 10 ~ 6.16 (2H, m), 6.72 (1H, d); m/z (ES") 205
(M+HY’

Example 15
30 cis / trans-4-[4-(Hydroxymethyl)cyclohexyl}-1,3-benzenediol

cis / trans-[4-(2 4-Bis{[tert-butyl(dimethyl)silylJoxy}phenyl)cyclohexyl)methanol (24
mg) was dissolved in THF (5 ml), and tetrabutylammonium fluonde (0.12 ml, 1.0M in THF)
was added The resulling solution was stirred at room temperature for 15 hr and then
partitioned between ethyl acetate (20 ml) and water (2 ml). The agqueous phase was extracted

35  with ethyl acetate (3x20 ml) and the combined organic phases were washed with brine (20
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and 1,4- trans (9 mg, 64%) diastereoisomers (white solids). Cis isomer. 6, (CD,0OD): 1.30

(3H, s), 1.50 - 1.66 (4H, m), 1.69 — 1.77 (4H, m), 2.74 — 2.82 (1H, m), 6.20 - 6.26 (2H, m),

6.89 (1H, d); miz (ES’) 281 (M — 1 +60) Trans isomer: §,, (CD,OD): 1.22 (3H, s), 1.46 — 1.60

(4H, m), 1.69 -~ 1.82 (4H, m), 2.75 (1H, tt), 6.22 — 6.26 (2H, m), 6.93 (1H, d), m/z (ES’) 281 (M
20 —-1+60)

Example 17
cis/trans— N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]acetamide

) To a round bottomed flask equipped with magnetic stirrer was added cis / trans — N -
[4 - (2, 4 - bis{[tert-butyl(dimethyl)siiylJoxy}phenyi)cyclohexyl] acetamide (15 mg, 31 umol),

25  tetrahydrofuran (3 ml) and tetra-n-butylammonium fluoride (93 pl, 93 umol, 1.0M solution in
tetrahydrofuran). The resulting solution was stirred for 3 hr Tetra-n-butylammonium fluornde

{90 ul, 80 pumol, 1.0M solution In tetrahydrofuran) was added and the solution stirred for a
further 64 hr. Saturated agueous sodium bicarbonate solution (3 mi) was added and the
solvents removed in vacuo The residue was partitioned between ethyl acetate (20 ml) and

30 water (5 ml) and the aqueous layer extracted with ethyi acetate (3x10 mi}) The combined
organic layers were washed with brine (10 m!), dned over magnesium sulfate, filtered and
concentrated in vacuo. Punfication via flash column chromatography (S10,, methano! /
dichloromethane, 1:9, v/v) afforded an oily solid (6 mg) which was a mixture of 1somers by
NMR Further purification via HPLC afforded the title compound (0.5 mg, 6%) as a mixiure of

35 diastereoisomers and a colourless oil m/z (ES’) 308 (M-1+60({acetate}), 5,(CD,0OD) 1.41
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extracted with ethyl acetate (2x20 ml), and the combined organic extracts were dried over
magnesium sulfate and evaporated mn vacuo. The crude residue was purified by flash column
chromatography (SiO,, ethyl acetate/petrol, 1:1 v/v) to furnish the title compound as a mixture
of isomers (18 mg, 72%) &, (CDCl,) 1.5 = 2.2 (6H, overlapping m), 2.42 (0.5H, bd), 2.69
15 (0.5H, bd), 2.92 (0.5H, m), 3.06 (0.5H, m), 3.24 — 3.38 (1H, m), 3.81 (1.5H, s), 3.88 (1.5H, s),
5.42 (0.5H, bs), 5.47 (0.5H, bs), 6.28 - 6.42 (2H, overlapping m), 6.86 (0.5H, bs), 6.98 (1H,
my), 7.06 (0.5H, bs); m/z (ES-) 469 (2M-1)
Example 19
{+)-3-(2,4-Dihydroxyphenyl}-1-methylcyclohexanol

20 Methy! magnesium chioride (0.132 mi of a 22% w/w solution in tetrahydrofuran) was
added to a solution of (£)-3-(2,4-dihydroxyphenyl)cyclohexanone (20 mg) in tetrahydrofuran (3
ml) at 0°C under argon After 16 hr, dilute hydrochloric acid (1 ml) was added dropwise and
) the reaction mixture was partitioned between ethyl acetate (50 ml) and brine (50 mil). The
aqueous layer was extracted with ethyl acetate (2x50 mi), and the combined organic extracts
25  were dned over magnesium sulfate and evaporated in vacuo. The crude residue was purified
by preparative HPLC to furmish the title compound as a white solid (6 mg, 28%). &, (d.-
MeOH) 1.20 (3H, s), 1.22 — 1.39 (2H, overlapping m), 146 (1H, t). 1.54 -~ 1.87 (5H,
overlapping m), 3.22 (1H, m), 6.19 — 6.25 (2H, overlapping m), 6.86 91H, d), m/z (ES") 281
(M+60-HYy
30 Example 20
{+)-O-Benzyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime

(x)-3-(2.4-Dihydroxyphenyl)cyclohexanone (30  mg), O-benzylhydroxylamine
hydrochloride (46 mg) and sodium acetate (24 mg) were heated under reflux in ethanol (3 ml).
After 16 hr, the reaction mixture was evaporated jn vacuo and the residue was partittoned

35 between ethyl acetate (50 mi) and brine (50 ml) The aqueous layer was extracted with ethyl



10Z1099&' () - 10947& () - %d0%& ()- 100 100 100Sy;
& 10908 ()-! DBf #109%008' () - @*}"?~_@ 10 05 JuL 2000
. 10S[ ! 1098 &y gorssih0%T & () - 3!, - #10%e& ()-$!, - #10%& () - $f s! 1096 %iHobndsk@YT & (
_ @10 10# 10% ()- '\ # 10%PP& ()- fmlO%& ()-L10%& ()- 10T 10T
10T@109%& () - Eruwl3_ @ 1! #10%& ()- (!0  _go.
CH#1098$& () - (! #109& ()- (! #10%& ()-(!y #10%me& ()- (! #10% & ()-( wWYL?2
1101010, *100& ()- & “#10%& ()- (! K ~#10W@H?H& ()- (! #1004 *& ()- (1Y
“#109KMe& () - (', 5CGa?L?2 110!°3 10%& ()- !'3  109%& ()-
y10%& () - Yl@cé@% gz)xsdﬁ%%%d(zhe JOHESr dahic elidtd WaHKGheovhdRbdrtoh QL bhd
PS10% & ()-!4=S10% O O& () - | nP10%u&' () - & 10%4##&" () - & 10% g:) &z X6L?2
110! aG 10%1h%2’a€5’faiego'§,1‘6% (D¢ cufp Ipgichie yas @i’tf)‘%‘b()pfﬁpf@*m | 'Poygrsh) 2
WU3L?2 1! PLOYRI of debRURBRohbrs o ind 06 dopblind A0UESH Wit tsold (1DME] Boh) -5, (&-

T2 105 () - INEOTOIE A B DAETRE T 18 KBNS 50 T 5O 9. 346
T et ek e e

0?0/ 0/R' abco 0,
11090 () - %‘3@? E’XE”@H‘“%}}@% (F%Jjg/ﬁl@(ﬁ(l 111v10% G 08 ()-!xY 10%& ()-! 10%
& ()-14 10%30& ) - 10008 () - 10908’ () - wE&#hple 21

hy TLO¥EER ()- o100 () - 32088 drbsy ohAA -l o p FhOMe kil 0% RHRE! () - 9 di ww

3-[2.4-Bis(methoxymethoxy)phenyl)-2-cyclopenten-1-one (20 mg) was heated at 50°C
10 1n MeOH (4 ml) containing acidic 1on exchange resin (100 mg) for 3 hr. The reaction mixture
was filtered and the resin washed with ethyl acetate (20 mi). The filtrate was concentrated in
vacuo and the residue purified by flash column chromatography (SiO,, ethyl acetate/petrol,
7:3 viv) to furnish 3-(2,4-dihydroxyphenyl)-2-cyclopenten-1-one (11 mg, 79%). 3-(2.4-
Dihydroxyphenyl)-2-cyclopenten-1-one (6 mg), hydroxylamine hydrochloride (3.3 mg) and
15  triethylamine (6.6 pl) were heated in ethano! (3 ml) under reflux for 3 hr The reaction mixture
was partitioned between ethyl acetate (20 ml) and water (20 mi). The aqueous phase was
extracted with ethyl acetate (10 mi), and the combined organic phases were washed with
brine (10 ml), dned over magnesium sulfate, and concentrated in vacuo The crude residue
was purified by flash column chromatography (SiO,, ethyl acetate/petrol, 1:1 v/v) to furnish the
20 title compound as a yellow solid and as one major isomer (4 mg, 62%). Data reported for the
major 1Isomer 8, (d*-MeOH) 2.74-2.77 (2H, m), 2.96-2.99 (2H, m), 6.34 (1H, dd), 6.38 (1H, d),
6.96 (1H, t), 7.22 (1H, d), m/z (ES") 204 (M-H)".
) Example 22
(+)-3-(2.4-Dihydroxyphenyl)cyclopentanone
25 (+)-3-[2,4-Bis(methoxymethoxy)phenyl]cyclopentanone (8 mg) was heated at 50°C in
MeOH (3 ml) containing acidic 1on exchange resin (0.1 g) for 3 hr The reaction mixture was
filtered and the resin washed with ethy! acetate (20 ml). The filtrate was concentrated in
vacuo and the residue punfied by flash column chromatography (SiIO,, ethy! acetate) to
furnish the title compound as a white sold (3.8 mg, 70%). &, (d*-MeOH) 2.52-2 13 (1H, m),
30  2.26-2.48 (4H, overlapping m), 2.53-2.60 (1H, m), 3.55-3 61 (1H, m), 6.29 (1H, dd), 6.33 (1H,
d), 6.96 (1H, d). m/z (ES’) 251 ((M + 60)-1).
Example 23
()-3-(2,4-Dihydroxyphenyl)cyclopentanone oxime

(+)-3-(2.4-Dthydroxyphenyljcyclopentanone (6 mg), hydroxylamine hydrochloride (2.7
35 mg) and triethylamine (5 4uM) were heated in EtOH (4 ml) under refiux for 3 hr  The reaction
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109 () - Lnﬂv?a(ys%ltréa)téd\ \I'lﬁ;l\é:l‘r%/%té ?1'0@1;,%%%%@&5&%6 @g[aﬂlla%hases were washed with
brine (10 ml), dned over magnesium sulfate, and concentrated in vacuo. The crude residue
was purified by flash column chromatography (SiO,, ethy! acetate/petrol, 41 v/v) to furnish the

5  title compound as a white solid and a mixture of isomers (3.8 mg, 71%) &, (d*-MeOH) 1.80-
1.83 (1H, overlapping m), 2.05-2.20 (0.5H, m), 2.39-2.55 (3H, overlapping m), 2.68-2.74 (1H,
overlapping m), 2.94 (0.5H, br dd), 6.26-6.33 (2H, overlapping m), 6.94 (0.5H, d), 6.96 (0.5H,
d); m/z (ES’) 266 ((M + 60)-1).

Example 24
10 cis — N-[4 - (2, 4 - Dihydroxyphenyl)cyciohexyl] — 1 — butanesulfonamide

) To a round bottomed flask equipped with magnetic stirrer charged with cis -4 - (2, 4 -
bis{|tert-butyl(dimethyl)silyl]Joxy}phenyl)cyclohexylamine (150 mg, 0.34 mmol) and 1, 2-
dichloroethane (8 mi), was added triethylamine (96 ul, 0.70 mmol) and n-butyisulfonyl chloride
(55 pl, 0 40 mmol) at room temperature. 4-Dimethylaminopyridine (3 crystals) was added and

15  the mixture stirred for 17 hr. Aqueous sodium hydroxide solution (15 ml, 0.40M) was added
and the mixture stirred for 10 min.  The layers were partitioned and the aqueous layer was
extracted with dichloromethane (15 ml). The combined organic layers were washed with brine
(15 ml), dried over magnesium sulfate, fitered and concentrated in vacuo. The resuiting solid
was then dissolved in tetrahydrofuran (10 ml) and acetic acid (0.15 ml), then tetra-n-

20  butylammonium fluoride hydrate (360 mg, 1.4 mmol) was added. The mixture was stirred at
room temperature for 1 hr, then ethy! acetate (10 ml) and water (15 ml) were added. The
layers were partiioned and the aqueous layer was extracted with ethyl acetate (10 ml). The

) combined organic layers were washed with brine (10 ml), dned over magnesium sulfate,
fitered and concentrated in vacuo to leave an oill.  Purification via flash column

25  chromatography (S10,, ethyt acetate / petroleum ether, 1:10 then 1:1, v/v) furnished the titie
compound (40 mg, 35%) as a white solid. m/z (ES’) 326 (M - H*), §,(CD,0OD) 0.95 (3H, t),
1.45 - 1.55 (2H, m), 1.55 — 1.95 (10H, m), 2 80 — 2.90 (1H, m), 3.00 — 3.20 (2H, m), 3.65 (1H,
m), 6.22 - 6.26 (2H, m), 6.96 (1H, d).

Example 25
30 trans - N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexylimethanesulfonamide

To a round bottomed flask equipped with magnetic stirrer was added trans - N - [4 -

(2, 4 - bis{[tert-butyl(dimethyl)silylJoxy}phenyl)cyciohexyl] methanesulfonamide (320 mg, 0.57
mmol) and 1, 2-dichloroethane (50 ml). To the stirred solution was added trifluoroacetic acid

(20 ml) and water (20 m!) The stirred reaction mixture was then heated under reflux for 18 hr

35  and then cooled to room temperature. Toluene (70 ml) was added and the solvent removed in

vacuo Methanol (50 ml) was then added to the residue and the solvent removed under
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Examgle 26
cis — N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyllmethanesulfonamide
To a round bottomed flask equipped with magnetic stirrer was added cis —= N - [4 - (2,

4 - bis{[tert-butyl(dimethy!)silyljoxy}phenyl)cycliohexyllmethanesulfonamide (44 mg, 100 mol)
and 1, 2-dichloroethane (4 ml). To the stirred solution was added methanesulfony! chloride
(10 4, 120 pmol), tnethylamine (28 44, 200 pmol) and three crystals of 4-
dimethylaminopynidine. The reaction mixture was then left stirnng for 17 hr. The reaction
mixture was then partitioned between aqueous sodium hydroxide (5 mi, 0.2M), and
dichloromethane (b ml) The aqueous phase was extracted with dichloromethane (2x5 mi)
and the combimned organic phases were washed with brine (7 ml), dried over magnesium
sulfate, filtered and concentrated in vacuo to give a gum. This gum was dissolved in
dichloromethane (6 ml), then water (3 ml) and trifluoroacetic acid (3 m!) were added and the
mixture left to stir for 17 hr  The reaction mixture was diluted with toluene (15 ml) and the
solvents were removed in vacuo. More toluene (15 ml) was added and evaporated under
reduced pressure. Azeotropic removal of residual frifluoroacetic acid was effected with
methanol to give a gum (38 mg). The residue was dissolved in dichloromethane (4.5 ml) and
methanol (4.5 ml), then water {3 ml) and trifluoroacetic acid (3 ml) were added. The reaction
mixture was stirred at room temperature for 64 hr The reaction mixture was diuted with
toluene (15 ml) and the solvents were removed in vacuo More toluene (15 mi) was added
and evaporated under reduced pressure Azeotropic removal of residual trifluoroacetic acid
was effected with methanol to give an oil (28 mg) which was purified via flash column
chromatography (SiO,, ethyl acetate / petroleum ether, gradient elution using 1:3, 1.2, then
1:1 viv) to afford the title compound (13 mg, 81%) as a white solid. m/z (ES*) 286 (M+H");
5,(CD,0D) 1.71 (6H, m), 1.90 (2H, m), 2.87 (1H, m), 3.00 (3H, s), 3.72 (1H, m), 6.28 (1H, d),
6.30 (1H, dd), 7.01 (1H, d)

Example 27
- [4 - (4 - Hydroxyphenyl)cyclohexyl] - 1, 3 - benzenediol

To a round bottomed flask equipped with magnetic stirrer was added tert-butyl(4 - {4 -
[2, 4 - bis(methoxymethoxy)phenyl]cyclohexyl}phenoxy)dimethylsilane (118 mg, 0.24 mmol),
methanol (10 m!) and acidic Dowex® resin (500 mg) The reaction mixture was healed to
reflux temperature for 5 hr then cooled to room temperature and fitered through a celite plug,

washing with ethyl acetate The filtrate was adsorbed onto siica gel and purified via flash
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1033030 103380 1 of #1 00/63 10% O
& ()-0 ‘g_q)cymetMrm/ Q%Q,\mpCThe stirred solutlon was heated to reﬂux temperature and aqueous

) hydrochloric acid (20 mi, 1M) was added in aliquots (4x5ml) at 10 min intervals. After 2 hr,

the reaction mixture was cooled to room temperature and saturated aqueous sodium
bicarbonate (50 ml) added. The reachon mixture was poured into a separating funnel
containing ethy! acetate (100 ml) and water (30 ml) The layers were separated and the
15  aqueous layer was exiracted with ethyl acetate (3x30 ml). The combined organic layers were
washed with brine (20 ml), dried over magnesium sulfate, fitered and concentrated in vacuo
to give a white solid. Purification via flash column chromatography (SiO,, ethyl acetate /
petroieum ether, 1.2, v/v) afforded the title compound (0.51 g, 69%) as a mixture of
diastereoisomers. m/z (ES") 265 (M+H"), &,(CD,0OD) 1.33-1.91 (9H, m), 2.30 (2H, m), 2.79

20 (1H,m), 3.72 (3H, s), 6.28 (2H, m), 6.95 (1H, m).

Exampie 29
trans - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyl}acetate

cis / trans - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyllacetate (25 mg) was

purified via HPLC (acetonitnile / water, 30.70 — 80:20, 20 min i1socratic) to afford the title
25 compound as a white soiid. m/z(ES*) 265 (M+H"), §,(CD,0D) 1.21 (2H, m), 147 (2H, m),
1.64 (1H, m), 1.88 (4H, m), 2.29 (2H, d), 2.79 (1H, m), 3 70 (3H, s), 6.28 (2H, m), 6.92 (1H, d).
Example 30
cis - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyllacetate

cis / trans - Methyl [4 - (2, 4 - dihydroxyphenyl)cyciohexyllacetate (25 mg) was
30 purified via HPLC (acetonitnle / water, 30.70 — 80:20, 20 min isocratic) to afford the titie
compound as a white solid. m/z(ES~) 265 (M+H"), 5,(CD,OD) 1.60 - 1.79 (8H, m), 2.31 (1H,

m), 2.54 (2H, d), 2.84 (1H, m), 3 71 (3H, s), 6.27 (2H, m), 6.95 (1H, d).

Example 31
trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyllacetic acid
35 To a round 25ml bottomed flask contaming trans - methyl [4 - (2, 4 -

dihydroxyphenyl)cyclohexyllacetate (60 mg, 0.23 mmol) and water (4 m!) was added sodium
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Example 32
10 cis - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]lacetic acid

) To a round 25ml bottomed flask containing c¢is - methyl 4 - (2, 4 -
dihydroxyphenyl)cyciohexyljacetate (10 mg, 0.038 mmol) and water (4 mi) was added sodium
hydroxide (5 mg, 0.13 mmol) and the solution heated to 40°C for 1 hr The solution was
poured into a separating funnel contaming ethyl acetate (15 ml) and water (10 ml). To the

15  aqueous layer was then added aqueous hydrochloric acid (10 ml, 1.0M) and ethyl acetate (20
ml). The fayers were separated and the aqueous layer extracted with ethyl acetate (3x10 mi).
The combined organic extracts were washed with brine (15 ml), dried over magnesium
sulfate, filtered and concentrated in vacuo affording the title compound (5 mg, 55%) as a solid.
m/z (ES’) 251 (M+H"); 8,(CD,0D) 1.61 - 1.77 (8H, m), 2 30 (1H, m), 2.49 (2H, d), 2.84 (1H,
20 m), 6.27 (2H, m), 6.96 (1H, d).

Example 33
cis /trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyljacetic acid

) To a round bottomed flask equipped with magnetic stirrer was added {4 - [2, 4 -
dithydroxyphenyllcyclohexylidene}acetic acid (50 mg, 0.20 mmol) and ethanol (15 mi). To the
25 stiured solution was added palladium (catalytic amount, 10% on activated carbon) in one
portion. The reaction vessel was evacuated and then placed under an atmosphere of
hydrogen. This was repeated ten tmes and then strred for 17 hr under a hydrogen
atmosphere at room temperature The reaction mixture was filtered through a celite plug,
washing with ethanol. The solvent was removed in vacuo to give the title compound (50mg,
30 100%) as a pale yellow ol m/z (ES”) 251 (M+H"), 8,(CD,0D) 1.33 - 191 (9H, m), 2.30 (2H,

m), 2.81 (1H, m), 6.28 (2H, m), 6.94 (1H, m)

Example 34
cis / trans - [4-(2, 4-Dihydroxyphenyl)cyclohexyl]acetonitrile

To a round bottomed flask equipped with magnetic stirrer was added {4-[2, 4-
35  bis(methoxymethoxy)phenyilcyclohexylidene}acetonitriie (408 mg, 1.3 mmol) and methanol

(20 ml) The resulting solution was heated to reflux temperature and aqueous hydrochloric
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one porton The reaction vessel was evacuated and then placed under a hydrogen
10  atmosphere. This process was repeated 10 times before leaving the reaction mixture under a
) hydrogen atmosphere. Vigorous stirring was continued for 17 hr, then the reaction mixture
was filtered through celite washing with methanol. The solvent was removed under reduced
pressure and the residue was purified via flash column chromatography (SiQ,, ethyl acetate /
petroleum ether, 1:1, v/v), furnishing the title compound (226 mg, 80% over 2 steps) as a
15  colourless oil. m/z (ES”) 232 (M+H"); 6,(CD,OD) 1.31 (1H, m), 1.52 (1H, m), 1.67 (1H, m),
177 (0.5H, m), 1.83 (1H, m), 1.92 (2H, m), 1.98 (2H, m), 2.22 (0.5H), 2.44 and 2.67 (2H, d),
2.84 (1H, m), 6.28 (2H, m), 6.96 (1H, m).

Example 35
cis / trans - 4 - [4-(2-Aminoethyl)cyclohexyl]-1,3-benzenediol hydrochloride

20 (Cis / trans) - [4-(2, 4-dihydroxyphenyl)cyclohexyljacetonitrile (214 mg, 0.95 mmol),
ethanol (25 mi) and chloroform (1 mi) were placed in a bomb and platinum (1V) oxide (25 mg,
0.11 mmol) was added. The bomb was placed in a2 high pressure hydrogenation apparatus
and shaken for 4 hr at ca 50 pst under a hydrogen atmosphere The reaction mixture was
filtered through a celite plug, washing with methanol (30 mi). The solvents were removed in

25 vacuo and the residue was washed with ethyl acetate (3x10 ml) to yieid the title compound
(161 mg, 64%) as a yellow oil. m/z (ES*) 236 (M+H"), §,(CD,0D) 1.08 — 1.93 (11H, m), 2.79
and 2.97 (1H, m), 2.99 (2H, m), 6.22 (2H, m), 6.88 (1H, m)

Example 36
(+)-4-(3,3-Difluorocyclohexyl}-1,3-benzenedijol

30 A mixture of (+)-1-(3,3-difluorocyclohexyl)-2,4-bis(methoxymethoxy)benzene (30 mg),
methanol (2 ml) and acidic 1on exchange resin (200 mg) was heated under reflux for 4h. The
reaction mixture was filtered and the resin was washed with methano!l The combined fitrate
and washings were evaporated /n vacuo and the crude residue was punfied by preparative
HPLC to give the title compound as a solid (5 mg, 23%) §,, (CD,0D) 1.2 - 2.2 (8H, m), 3.08

35 (1H,m), 6.23 - 6.27 (2H, m), 6.87 (1H, d); m/z (ES") 287 (M-1+AcOH) .
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e’ ()-1[JJ mdLagap}cmon.\pxchgnga reglmd mg) were heated under reflux for 4 hr The reaction
mixture was filtered and the resin was washed with methanol. The combined filtrate and

15  washings were evaporated in vacuo and the crude residue was purified by preparative HPLC
to give the title compound as a solid (5 mg, 27%). 5,, (CD,0OD) 1.28 — 2 40 (8H, m), 2.08 - 2.20
(05H, m), 2.78 — 2.94 (1H, m), 3.60 - 3.72 (2H, m), 6.20 — 6.28 (2H, m), 6.80 — 6.90 (1H, m);
m/z (ES’) 250 (M-HY.

Example 39
20 (+)-3-(2.4-Dihydroxyphenyl)-N-ethylcyclohexanecarboxamide

(+)-3-[2,4-Bis(methoxymethoxy)phenyl]-N-ethylcyclohexanecarboxamide (25 mg),
methanol (2 ml) and acidic 1on exchange resin (300 mg) were heated to reflux for 4 hr. The
reaction mixture was filtered and the resin was washed with methanol The combined filtrate
and washings were evaporated in vacuo and the crude residue was purified by preparative

25 HPLC to furmsh the title compound as a solid (2 mg, 12%). §,, (CD,0D) 1.80 (3H, 1), 1.30 -
1.60 (4H, m), 1.74 — 1.94 (4H, m), 2.26 - 2.36 (1H, m), 2 82 - 2.92 (1H, m), 3.16 (2H, q), 6.21
- 6.26 (2H, m), 6.88 (1H, d); m/z (ES®) 264 (M+H)"
Example 40
(£}-4-[3-Hydroxy-3-(hydroxymethyl)cyclohexyll-1,3-benzenediol

30 (£)-3-[2,4-Bis(methoxymethoxy)phenyl]-1-(hydroxymethyl)cyclohexanol (28  mg),
methanol (2 ml) and acidic 1on exchange resin (300 mg) were heated under reflux for 3 hr.
The reaction mixture was filtered and the resin was washed with methanol The combined
fitrate and washings were evaporated i vacuo and the crude residue was purified by

preparative HPLC to furnish the titie compound as a cream sold (5 mg. 24%) &, (CD,0OD)
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trans-4-(2,4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate

A mixture of trans-4-(2,4-bis{[tert-butyl(dimethyl)silyljoxy}phenyl)cyclohexyl 4-

15  (dimethylamino)benzoate {18 mg), methanol (6 ml) and Amberlyst fluoride resin (0.5 g) were

& ()- 100
Example 42

stirred at room temperature for 24 hr  The reaction mixture was filtered, and the filtrate was

evaporated in vacuo. The residue was purified by flash column chromatagraphy (SiO,, ethyl

acetate/petrol, 2:3 v/v) to give the title compound as a white solid (8 mg, 73%). &, (CD,OD)

1.56 — 1 70 (4H, m), 1.88 - 1.94 (2H, m), 2.16 — 2.20 (2H, m), 2.80 — 2.90 (1H, m), 3.00 (6H,
20 s), 6.20-2.26 (2H, m), 6.70 (2H, d), 6.92 (1H, d), 7.62 (2H, d); m/z (ES") 356 (M+H)".

Example 43
cis / trans - 4-(2,4-Dihydroxyphenyl)cyclohexanecarboxylic acid

) Tetrabutylammonium fluoride (0.12 ml) was added to a stirred soiution of 4-(2,4-
bis{[tert-butyl(dimethyl}silyljoxy}phenyl)cyclohexanecarboxylic acid (22 mg) in tetrahydrofuran
25 (1 ml) at room temperature under argon After 24 hr, the reaction mixture was partitioned
between ethyl acetate (30 ml) and water (30 ml). The layers were separated and the aqueous
layer was extracted with ethyl acetate (2 x 30 ml). The combined organic extracts were dried
over magnesium sulfate and evaporated in vacuo. The residue was purified by ftash column
chromatography (SiO,, ethyl acetate/petrol, 7:1 v/v, <1% acetic acid) to give the title
30 compound as an orange solid (10 mg, 89%). 6, (CD,OD) 140 ~ 165 (4H, m), 1.88 - 1.95
(2H, m), 2.06 ~ 2,14 (2H, m), 2.35 (1H, tt), 2.82 (1H, tt), 6.25 - 6.30 (2H, m), 6.90 (1H, d); m/z

(ES") 235 (M-H).

Example 44
trans-4-(2,4-Dihydroxyphenyl)cyclohexy! ethylcarbamate

35 A mixture of trans-4-(2,4-bis{[tert-butyl(dimethyl)silyljoxy}phenyl)cyclohexyl

ethylcarbamate (18 mg), methanol (10ml) and Amberlyst fluonde resin (0 3 g) were stirred at
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trans-4-{2,4-Dihydroxyphenyl)cycliohexy! cyciohexylcarbamate

A mixture of  trans-4-(2,4-bis{[tert-butyl(dimethyl)silyljoxy}phenyl)cyclohexyl
cyclohexylcarbamate (28 mg), methanol (10 mi) and Amberlyst fluoride resin (0.3 g) were

10  stirred at room temperature for 72 hr. The reaction mixture was filtered and the filtrate was

evaporated in vacuo. The residue was purified by flash column chromatography (SiO,, ethyl
acetate/petrol, 1:3 v/v) to give the title compound as a white solid (6 mg, 36%); &, (CD,0OD)
110 -2.12 (18H, m), 2.70 - 2.82 (1H, m), 4.46 — 4.60 (1H, m), 6.18 — 6.30 (2H, m), 6.80 —
6.92 (1H, m), m/z (ES") 334 (M+HY)

15 General Procedure for Preparation for Examples 46-53

A round bottom flask equipped with stirrer bar was charged with trans-4-(2,4-
dihydroxyphenyl)cyclohexanol (208 mg, 1 mmol), dichloromethane (20 ml), triethylamine (1.4
ml, 10 mmol) and 4-dmethylaminopyridine (catalytic amount). The flask was purged with
argon and the appropriate acid chioride (5 mmol) added dropwise with stirring. The reaction
20  mixture was then set aside for 24 hr The reaction mixture was then diluted with
dichloromethane (20 ml) and washed successively with hydrochloric acid (10 mi of a 2M
aqueous solution), saturated aqueous sodium hydrogen carbonate (10 ml), brine (10 ml),
) dried over magnesium sulfate and evaporated in vacuo The resulting residue was suspended
n a mixture of tetrahydrofuran (20 ml) and methano! (6 ml) and cesium carbonate (685 mg,
25 2.1 mmol) in water (5 ml) was added The reaction mixture was warmed at 50°C until TLC
anaiysis indicated complete conversion to the title compound. The reaction solution was
concentrated to approximately one quarter its onginal volume, diluted with water (10 m!) and
extracted with ethyl acetate (3 x 10 ml). The combined organic extracts were washed with
brine, dried over magnesium sulfate and evaporated in vacuo. The residue was purified using

30  flash column chromatography (S10,, ethyl acetate/petrol).

Example 46
trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-tert-butylbenzoate

The title compound was isolated as an oil (180 mg, 49%), as described in the general

35 procedure above §,, (d*-MeOH) 134 (9H, s), 1 54 — 1 71 (4H, m), 1.87 - 1 94 (2H, m), 2.14 -



1 &10%<<& ()- (1 BLO%<E () - (! XELOY%E<E () - (1" 8L0%& ()- (1 &10%<& ()- (4 &1 Vg |
)-(&6WI [ MG 1 &10%< 107<Z< 10Z<Z< 107<Z<!f &109%Z<Z<& ()- (! &10%& ()Uﬁ! ﬁk 75

0 & ()- (! &h0BHmer8ET)- (1Y} [ONC 1! 3#10U<& () - ! 3#H10%<& () - M 1(PGIRB0p00286

$10%<& () - ! AOYLOYBESES ()-! 940%& ()- z[ IMC

|| #s#10%<& () - 10%& ()- @ 109R2& ()- @ 109& ()-!s810%<& ()-y! @#10%<& ()

CAQ fa?MC 11 # L OgHLO%<& ()-y,, M 10%& () - #LS) z#10%<& ()- @ &

109%& () - T3 Y0%& ()-SHI0%& ()-1'9::<Kirg\= !1' 10%& ()- 10< 10<

10<S3: M 10%<&' ()-! (91 72#10%<&' () --S4" | 10%&' ()-S! L Og#10%<&" ()- KW I/ dEg\ =
|1 S10% & () - '212H0@I8in(. )2-86 (LB OF { FHE OV &4 (IH. VD F2T (6 Hi- BLOYY & H.)) PTHP R, =

11 FOR0% (i (&, ()af bt FOR YL &L +f, 80100 & () - BMLO% & ()-!1 "10%

(& ()-s!i ( g%&%?“&?%)‘ﬁs}?’%&%@:ﬂ Pio fy#l(()?’/( & ()-! §$Ls!(z;#10% ) & ()E 3f

10% & ()-1, S3SH10% (& ()-! 10% & () - F& Examme 41 - y(waBg\ =

LFL 110 & () - y- | 10% & afod skt EOUVH Sioho b dOAG A hiaroBUARA& () - ! h
DA H(& ()- w24DBCArT" 10 [ (T 5 = - 710% & () -f
48! 10% & (5) N @ZS#lTWo{“&? ec)mqopg{\ﬂ /iegate? _am A?sgl A133 g ztO‘V()! gs described In the
#10%:<& () - GhetD%rckebire 8N YE & dl-Mebr) SBYAA%REGEH (), 4 BORLAENSR, £),2.13 - 2.20

(2H, m), 2.86 {1H, m), 4.96 (1H, m), 6.24 (1H, dd}), 6.26 (1H, d), 6.91 (1H, d), 7.18 (2H, m),
8.06 (2H, m); m/z (ES") 331 (M+H)".

Example 48
10 trans - 4-(2, 4 - Dihydroxyphenyl)cyclohexyl 4 — trifluoromethylbenzoate

‘ The title compound was isolated as a white solid (261 mg, 69%), as described in the
general procedure above. &, (d‘-MeOH) 1.54 ~ 1.74 (4H, m), 1.88 — 1.96 (2H, m), 2.16 — 2.24
(2H, m), 2.88 (1H, m), 5.01 (1H, m), 6.25 (1H, dd), 6.28 (1H, d), 6.91 (1H, d), 7.79 (2H, m),

8.17 (2H, m); m/z (ES") 381 (M+H)".

15 Example 49
trans - 4 - (2, 4 - Dihydroxyphenyljcyclohexyl 4 - methoxybenzoate

The title compound was isolated as a white solid (248 mg, 73%), as described in the
general procedure above. &, (d*-MeOH) 1.54 - 1.74 (4H, m), 1.88 ~ 1.96 (2H, m), 2.16 — 2.24
(2H, m), 2.88 (1H, m), 5.01 (1H, m), 6.25 (1H, dd), 6.28 (1H, d), 6.91 (1H, d), 7.79 (2H, m),

20  8.17 (2H, m); m/z (ES") 381 (M+H)".

Example 50
trans - 4 - (2, 4 - Dihydroxyphenylicyclohexyl 4 — methylbenzoate

) The title compound was 1solated as a white solid (75 mg, 23%), as described in the
general procedure above 3§, (d*-MeOH) 1.53- 1.75 (4H, m), 1.89 - 1.96 (2H, m), 2.12 — 2.23
25 (2H, m), 2.40 (3H, s), 2.86 (1H, m), 4.98 (1H, m), 6.25 (2H, m), 6.92 (1H, d), 7.25 (2H, m),

7.90 (2H, m); m/z (ES") 653 (2M+H)".

Example 51
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 —~ chlorobenzoate

The title compound was isolated as a white solid (230 mg, 67%), as described in the
30 general procedure above. &, (d‘-MeOH) 1.54 ~ 1.75 (4H, m), 1.88 - 1.97 (2H, m), 2.15 - 2.24
(2H, m), 2.87 (1H, m), 4,98 (1H, m), 6.22 — 6.29 (2H, m}, 6.92 (1H, d), 7 49 (2H, d), 8.00 (2H,

d); m/z (ES") 347 (M+H)"
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trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 — dichlorobenzoate

)

The title compound was isolated as a white solid (304 mg, 80%), as described in the

10  general procedure above. 8, (d‘-MeOH) 1.56 -~ 1.78 (4H, m), 1.86 — 1.98 (2H, m), 2.12 - 2.23

\' (2H, m), 2.84 (1H, m), 4.99 (1H, m), 6.20 — 6.30 (2H, m), 6.92 (1H, d), 7.64 (1H, d), 7.92 (1H,
d), 8.12 (1H, s); m/z (ES~) 379 (M-H)".

Example 54
trans-4-[4-(Phenylisulfanyl)cyclohexyl}-1,3-benzenediol

15 A round bottom flask containing thiophenol (30 pl, 0.28 mmol), cesium fluoride (44
mg, 0.29 mmol) and N,N-dmethylformamide (3 ml) was warmed at 40 °C for 1 hr. To this was
added cis - 4-(2,4-bis{[tert-butyl(dimethyl})silyljoxy}phenyl)cyclohexy! methanesulfonate (100
mg, 0.18 mmol) in N, N-dimethylformamide (1 ml) and the reaction mixture stirred at 50 °C for
18 hr. The reaction mixture was poured into saturated aqueous sodium hydrogen carbonate

20 (10 ml) and extracted with ethyl acetate (3x 20 ml) The combined organic extracts were
washed with brine (10 ml), dried over magnesium sulfate and concentrated in vacuo.
Purification wvia flash column chromatography (S10,, ethyl acetate/petrol, 1 3) afforded the titie

J compound (23 mg, 40%) as an off-white solid §, (d*-MeOH) 1.40 — 1.57 (4H, m), 1.82 - 1.90
(2H, m), 2.04 — 2.16 (2H, m), 2 80 (1H, m}), 3.13 (1 H, m), 6.19 - 6.28 (2H, m), 6.88 (1H, d),
25 7.23 (1H, m), 7.30 (2H, m), 7 40 (2H, m), m/z (ES") 301 (M+H)".

Example 55
trans - 4-[4 - (Phenyisulfonyl)cyclohexyl] - 1, 3 - benzenediol

A round bottom flask containing trans-4-[4-(phenylsulfanyl)cyclohexyl]-1.3-

benzenediol (18 mg, 0.06 mmol) and dichloromethane (2 mi) was cooled to 0 °C and meta-

30  chloroperbenzoic acid (50-60%, 41 mg. 0.24 mmol) was added with stirring. After 30 min at
this temperature the reaction mixture was poured into saturated sodium thiosulfate solution (5

ml} and partitioned between saturated aqueous sodium hydrogen carbonate (10 m!) and
dichloromethane (10 ml) The aqueous phase was further extracted with dichloromethane (2 x

10 ml) and the combined organic exiracts were washed with brine, dried over magnesium

35 sulfate and concentrated /n vacuo Purnfication via flash column chromatography (SiO,. ethyl

acetate/petrol, 30 70) afforded the ttle compound (6 mg, 30%) as an off-white solid. &,, (d*-
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room temperature for 72 hr The reaction mixture was fiitered, and the filtrate was evaporated

in vacuo  The residue was purified by flash column chromatography (SiO,, ethyl
10  acetate/petrol, 1:2 viv) to give the title compound as a cream solid and a mixture of
diastereotsomers (44 mg, 73%). &y (CDCl,) 1.17 (3H, t), 1.38 - 2.14 (9H, m), 2.34 — 2.40 (2H,
q), 2.64 — 2.80 (1H, m), 3.96 (0.6H, d), 4.20 (0 4H, d), 5.10 — 5.24 (2H, m), 6.28 — 6.33 (1H,
m), 6.36 — 6.40 (1H, m), 6.98 (1H, dd); m/z (ES*) 279 (M+H)".
Examples 57 and 58

15 Diasterecisomers of ethyl 4 — (2, 4 — dihydroxyphenyl} - 1 - hydroxycyclohexane

carboxylate
A solution of one isomer of ethyl 4 - (2, 4 — bis{[tert — butyl(dimethyl)silylJoxy}phenyl)

— 1 — hydroxycyclohexanecarboxylate (25 mg, 0.05 mmol) in methanol (2 m!) was stirred

rapidly with Amberlyst A-26 (100 mg) for 18 hr After this time the reaction mixture was

20 filtered. The resin was then stirred rapidly for 1 hr in a solution of methanol (2 ml) and glacial
acetic acid (5 drops) The reaction mixture was filtered and the combined filtrates
concentrated i vacuo Purification wvia flash column chromatography (SiO,, ethyl

) acetate/petrol, 2:1) afforded the title compound (3 mg, 21%) as a white soiid. §,, (d*-MeOH)
1.29 (3H, t), 1.61 - 1.69 (2H, m), 1.73 — 1.98 (6H, m), 2.81 - 2.90 (1H, m), 4.18 (2H, q), 6.21 -

25  6.27 (2H, m), 6.91 (1H, d); m/z (ES™) 279 (M-H)".

A solution of the other 1somer of ethyl 4 — (2, 4 - bis{[tert — butyl(dimethyl)silyl]
oxy}phenyl) — 1 - hydroxycyclohexanecarboxylate (25 mg, 0.05 mmol) in methano! (2 ml) was
stirred rapidly with Amberlyst A-26 (100 mg) for 18 hr. After this time the reaction mixture was
filtered The resin was then stirred rapidly for 1 hr in a solution of methanol (2 ml) and glacial

30 acetic acid (5 drops) The reaction mixture was filtered and the combined filtrates
concentrated in vacuo Purificaton wa flash column chromatography (SiO,, ethyl
acetate/petrol, 2:1) afforded the title compound (5 mg, 34%) as a white solid. &5, (d*-MeOH)
1.22 (3H, t), 1.40 — 1.54 (4H, m), 1.63 - 1.74 (2H, m), 2.18 - 2.25 (2H, m), 2.68 — 2.78 (1H,
m), 4.14 (2H, q), 6.11 (1H, dd), 6.15 (1H, d), 6.71 (1H, d), m/z (ES") 279 (M=H)"
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~2.12 (2H, m), 2.87 (0.6 H, m), 3.03 (0.4 H, m), 3.58 (0.4 H, m), 3.68 (0.6 H, m), 6.25 — 6.32
(2H, m}), 6.92 (0.6H, d), 6.99 (0.4H, d), m/z (ES™) 222 (M-H)".

Example 60

15 Trans - 4 — [4 — (methoxyamino)cyclohexyl]-1, 3, benzenediol

To a stirred solution of O-methyl-4 -(2, 4 - dihydroxyphenyl)cyclohexanone oxime (18
mg, 0.076 mmol) in acetic acid (1 ml) was added sodium cyanoborohydrnde (25 mg, 0.4 mmol)
in one portton. After stirring overnight the reaction mixture was partitioned between water (10
ml) and ethyt acetate (10 ml). The aqueous layer was further extracted with ethyl acetate (10
20 ml) and the combined organic phases were washed with saturated sodium hydrogen
carbonate solution (10 ml), dried over magneswum sulfate and concentrated in vacuo.
Purification by flash column chromatography (S10,, ethyl acetate/petrot 2.3) afforded the title
) compound as a solid (12 mg, 66%). &, (CDCl,) 1.13 — 1.26 (2H, m), 1.30 — 1.45 (2H, m), 1.80
— 1.89 (2H, m), 1.80 - 2.00 (2H, m), 2.68 — 2 78 (1H, m), 2.80 — 2.90 (1H, m), 349 (3H, s),

25 619 (1H, d), 6.24 (1H, dd), 6.86 (1H, d); m/z (ES") 279 (MH+CH,CN)’
All patents, patent applications, and publications cited above are incorporated herein

by reference in their entirety

The present invention 1s not to be hmited in scope by the specific embodimentis
described herein, which are intended as single illustrations of individual aspects of the
30 nvention, and functionally equivalent methods and components are within the scope of the
nvention. Indeed, various modifications of the nvention, in addition to those shown and
described herein will become apparent to those skiled in the art from the foregoing

description  Such modifications are intended to fall within the scope of the appended claims.
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from the group consisting of cyano: halo; (C,-Cy)alkyl; aryl; (C,-Ce)heterocycloalkyl; (C,-
Co)heteroaryl; aryl(C,-Cglalkyl-; =0; =CHO(C,-Cq)alkyl; amino; hydroxy; (C,-Cg)alkoxy;
aryl(C,-C¢)alkoxy-; (C,-Ce¢)acyl; (C,-C¢)alkylamino-; aryl(C,-Cg)alkylamino-; amino(C,-C,)alkyil-;
10 (C,-C¢)alkoxy-CO-NH-; (C,-Cglalkylamino-CO-; (C,-Cg)alkenyl; (C2-b5)alkynyl; hydroxy(C,-
Cslalkyl-; (C,-Cg)alkoxy(C,-Cg)alkyl-; (C,-Cg)acyloxy(C,-Cq)alkyl-; nitro; cyano(C,-Cg)alkyl-;
halo(C,-C¢)alkyl-;  nitro(C,-C¢)alkyl-;  trifluoromethyl;  trifluoromethyl(C,-C¢lalkyl-;  (C,-
Ce)acylamino-;  (C,-Cglacylamino(C,-Cglalkyl-; (C,-C,)alkoxy(C,-Cylacylamino-; amino(C,-
Celacyl-: amino(C,-Cg)acyl(C,-Cs)alkyl-; (C,-Ce)alkylamino(C,-C¢)acyl-; ((C,-C¢)
15  alkyl),amino(C,-C¢)acyl-; -CO,R?; -(C,-Cg)atkyl-CO,R?; -C(O)N(R?),; -(C,-C¢)alkyl-C{O)N(R?),;
RZON=; R2ON=(C,-C¢lalkyl-; RZON=CR(C,-Cs)alkyl-, -NR*(OR?), -(C,-C,)alkyl-NR}(OR?); -
C(O)(NR2OR?); -(C,-C¢)alkyl-C(O}NR’OR?); -5(0),R? wherein each R? is independently
selected from hydrogen, (C,-Cg)alkyl, aryl, or aryl(C,-Cg)alky!-; R*C(O)O-, wherein R® is (C,-
Celalkyl, aryl, or aryl(C,-C¢)alkyl-; RC(O)O-(C,-Celalkyl-; R'‘RN-C(O)-0-; R'‘R°NS(O),-;
20  R*R5NS(0),(C,-Celalkyl-; R*S(O),R*N-; R*S(0O),R°N(C,-C¢)alkyl-; wherein m is 0, 1 or 2, and
R* and R® are each independently selected from hydrogen or {C,-Cgalkyl; -C(=NRE}N(R*),).

or -(C,-C¢)alkyl-C(=NR®)(N(R*),) wherein R® represents OR? or R? wherein R? 1s defined as

above;
with the proviso that the cycloalkeny! ring 1s not aromatic;
25 with the proviso that R' must be substituted by at least one of R3C(O)0O-
(C,-C¢)alkyl-, R?ON=, R?ON=(C,-Cg)alkyl-, RZON=CR?(C,-C¢)alkyl-, -NR?(OR?), R‘R*NS{O),-,
R*‘R°NS(0),(C,-Ce)alkyl-, R‘S(O),R°N-, or R‘S(O),RbN(C,-CG)alkyl-;

with the proviso that when R' is only substituted by one of R?ON=, then R? cannot be

hydrogen
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10 7. The compound of claim 1, wherein R' is substituted by at least one of -
NR?(OR?).
8. The compound of claim 1, wherem R' is subslituted by at least one of

R'RSNS(0),-. R*R®NS(0),(C,-Cg)alkyl-, R*S(O),R*N-, or R*S(0),R*N(C,-Cy)alkyl-.
9. The compound of claim 1, wheren R' is substituted by at least one of
15 R*S(O),R*N- or R*S(O),R*N(C,-C¢)alky!-.

10. The compound of claim 1, wherein R' is a (C,-C,)cycloalkyl ring or (Cy-
Cs)cycloalkeny! ring, wherein either the cycloalkyl ring or cycloalkenyl ring s substituted by
one of RC(O)0O-(C,-Celalkyl-, R?ON=, R?ON=(C,-C¢)alkyl-, R*ON=CR¥C,-C¢)alkyl-
. -NRZOR?), R*R5NS(O),-, R‘R®NS(O),(C,-Cglalkyl-, R‘S(O),R*N-, or R*S(O),R*N(C,-Cy)alkyl-.

20 11 The compound of ciaim 10, wherein R' is a (C,-Cg)cycloalkyl nng or (C,-
Ce)cycloalkenyl nng, wherein either the cycloalkyl rnng or cycloalkeny! ring 1s substituted by
one of R3C(0)0-(C,-Cg)alkyl-, R°ON=, or R*S(0),R°N-.

y 12. The compound of claim 10, wherein R' is substiuled by

R3C(0)O-(C,-Cq)alkyl-.
25 13. The compound of claim 10, wherein R' s substituted by R?0ON=, R2ON=(C,-

Ce)alkyl-, or R®ON=CR*C,-C¢)alkyl-.
14, The compound of claim 10, wherein R' s substituted by R?ON=,
15 The compound of claim 10, wherein R'is substituted by -NR?*(OR?).
16. The compound of claim 10, wherein R' is subsituted by R*‘R°NS(O),-,
30 R*RSNS(0),(C,-Celalkyl, R*S(O),R*N- or R*S(0);R*N(C -Cy)alkyi-.
17 The compound of claim 1, wherein R' i1s substituted by R'S(O),R*N- or

R‘S(O),R3N(C,-Cg)alkyl-.
18 The compound of claim 1, wherein the (C,-Cg)heterocycloalkyl substituent 1s

a group of the formula.
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(2)-O-Methyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;

(+)-O-Benzyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
and a pharmaceulically acceptable salt thereof.

20. The compound of claim 1 selected from the group consisting of:
O-Methyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime;
(%)-4-[3-(Hydroxyamino)cyclohexyl)-1,3-benzenediol;
cis — N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexy!] — 1 — butanesulfonamide;
trans — N - [4 - (2, 4 - Dihydroxypheny!)cyciohexyljmethanesulfonamide;
cis — N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyl)methanesulfonamide;
[4-(2.4-Dihydroxyphenyl)cyclohexyljmethyl propionate;
cis /trans - 4- [4-(hydroxyamino)cyclohexyl]-1,3 -~ benzenediol:
trans - 4-[4-(methoxyamino)cyclohexyl]-1,3 — benzenediol;

and a pharmaceutically acceptable sall thereof.
21 A topical pharmaceutical composition for hghtening skin or reducing the
pigmentation of skin 1n a human, comprising a pharmaceutically acceptable carrner, and a

skin-hghtening or pigmentation-reducing amount of a compound of formula |
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or a pharmaceutically acceptable salt thereof, wheren:

R'is a (Cy-Cg)cycloalkyt ring or (Cs-Cy)cycloalkenyl ring, wherein either the cycloalkyl

ring or cycloalkenyl ring 1s substituted by one to three substituents independently selected

5 from the group consisting of cyano; halo; (C,-Celalkyl; aryl, (C,-Cg)heterocycloalkyl, (C,-

Cg)heteroaryl; aryl(C,-Ce)alkyl-; =0; =CHO(C,-Cglalkyl; amino; hydroxy, (C,-Cg)alkoxy;

aryl(C,-C;)alkoxy-; (C,-Cs)acyl (C,-Celalkylamino-; aryl(C,-Cs)alkylamino-; amino(C,-Cg)alkyl-,

(C,-Celalkoxy-CO-NH-; (C,-Cqlalkylamino-CO-; (C,-Cglalkenyl; (C,-Cglalkynyl; hydroxy(C,-

Celalkyl-; (C,-Cglalkoxy(C,-C¢lalkyl-; (C,-Cs)acyloxy(C,-Cg)alkyl-; nitro; cyano(C,-Cglatky!-;

10 halo(C,-Cg)alkyl-;  nitro(C,-Celalkyl-;  trifluoromethyl,  trifluoromethyl(C,-C¢)alkyl-;  (C,-

Cglacylamino-; (C,-Cg)acylamino(C,-Celalkyl-;  (C,-Cg)alkoxy(C,-C¢lacylamino-;  amino(C,-

Cg¢)acyl-; amino(C,-Cg)acyl(C,-Celalkyl-, (C,-Celalkylarmino(C,-Cg)acy!-; {{C,-C¢)

alkyl),amino(C,-C¢)acyl-; ~CO,R% -(C,-Cg)alkyl-CO,R? -C(O)IN(R?),; -(C,-Cy)alkyl-C(OIN{R?),;

R20N=; R2ON=(C,-C¢)alkyl-; R?ON=CR*C,-C¢alkyl; -NR*(OR?); -(C,-C¢)alkyl-NR?*(OR?); -

15  C{O)NROR?); -(C,-C.)alkyl-C(O)}NR?OR?), -S(0),R?* wherein each R? is indepencently

selected from hydrogen, (C,-C¢)alkyl, anyl, or aryl(C,-Cg)alkyl-; R*C(O)0O-, wherein R? is (C,-

Celalkyl, aryl, or aryl(C,-Cglalkyl-; RC(O)O-(C,-Cslalkyl-; R'R®N-C(0)-O-; R*‘R®NS(O),-;

R*R5NS(0),(C,-C¢)alkyl-; R*S(0),R*N-, R'S(0),R*N(C,-C¢)alkyl-; wherein mis 0, 1 or 2, and

R* and R® are each independently selected from hydrogen or (C,-Cg)alkyl; -C(=NR®){N(R*),):

20  or -(C,-Cy)alkyl-C(=NR®)(N(R*),) wherein R® represents OR? or R? wherein R? is defined as
above,

with the proviso that the cycloalkenyl! ring is not aromatic;
with the proviso that R' must be substituted by at least one of R3C(0)O-

(C,-Ce)alkyl-, R?ON=, R2ON=(C,-C¢)alkyl-, RRON=CR?(C,-C;)alkyl-, -NR?’(OR?), R'R°NS(O),-,
25  R*RNS(0),(C,-Celalkyl-, R*S(0),R*N-, or R*S(O),R*°N(C,-C¢)alkyl-.
22 The composition of claim 21, wherein R' of the compound 1s a cyclohexyl or

cyclohexenyl ring substituted at the 3- or 4-position, or a cyclopentyl or cyclopentenyi ring

subsiituted at the 3-position
23. The composition of clam 21, wherein R’ of the compound is

30 monosubstiuted.
24 The composthion of claim 21, wherein R' of the compound is disubstituted
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The composilion of claim 21, wherem R of the cornp(ozmd i sugis%g_v/gd by al
10  least one of R*S(O),R°N- or R*S(0),R*N(C,-C¢)alkyl-.
30. The composition of claim 21, wherein R' of the compound is & (Cs

Cs)cycloalkyi ring of (Cs-Cg)cycloalkenyl ring, wherein either the cycloalkyl nng of cycloalkenyl

ring is substituted by one of R’C(0)0-(C4-Cg)alkyl-, R°ON=, R?ON=(C,-Cg)alkyl-,

REON=CR?(C,-Cq)alkyl-, -NR*OR?), R‘R*NS(O);-, RIRNS(0),(C,-Co)alkyl-, R'S(O),R*N-, of
15  R*S{0),R°N(C,-Cg)alkyl-.
31. The composition of claim 30, wherein R' of the compound is @ (Cy

Cg)cycloalkyl ring or (Cs-Ce)cycloalkenyl nng, wherein either the cycloalkyl ring or cycloatkenyl

ring is substituted by one of R>C(0)0-(C,-Cg)alkyl-, R°®ON=, or R*S(0).R°N-.
32. The composition of claim 30, wherein R of the compound is substituted by
20 R3C(0)0-(C,-Ce)alkyl-.
33. The composition of claim 30, wherein R' of the compound is substituted by
R2ON=, RZON=(C,-C¢)alkyl-, of R20ON=CR?(C,-Cg)alkyl-.
34. The composition of claim 30, wherein R' of the compound is substituted Dy
R?’ON=.
25 35. The composition of claim 30 wherein R of the compound is substituted by -
NR?*(OR?).
36. The composition of claim 30, wherein R' of the compound 1s substituled by

RIRSNS(O),, R'R®NS{0),(C,-Ce)alkyl-, R*S(0),R*N- or R*S{O),R*N(C-C;)alkyl-.
37. The composition of claim 30, wherein R' of the compound is substituted by

30  R*S{O),R°N-or R*S(0),R*N(C,-Cq)alkyl-.
38. The composition of claim 21, wheremn the (C,-Cq)heterocycloalkyl substituent

is a group of the formula’

wherem mis 0, 1 or 2, and
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(x)-N-[3-(2,4-Dihydroxyphenyl)cyclohexyllmethanesulionamide,
(+)-4-[3-(Hydroxyamino)cyclohexyl}- 1,3-benzenediol;
(x)-O-Methy!-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
(x)-O-Benzyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
3-(2,4-Dihydroxyphenyl)-2-cyclopentenone oxime;
(+)-3-(2,4-Dihydroxyphenyl)cyclopentanone oxime;
and a pharmaceutically acceptable sall thereof.
40 The composition of claim 21, comprising a compound selected from the group
consisting of:
cis — N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] - 1 — butanesulfonamide;
trans — N - [4 - (2, 4 - Dihydroxyphenyljcyclohexyljmethanesulfonamide;
cis — N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyljmethanesulfonamide;
[4-(2.4-Dihydroxyphenyl)cyclohexylmethyl propionate;
cis /irans - 4- {4-(hydroxyamino)cyclohexyl}-1,3 — benzenediol:
trans - 4-[4-(methoxyamino)cyclohexyl]-1,3 — benzenedio!:

and a pharmaceutically acceptable salt thereof



$10%&' ()-'t9 $10% .& ()-'9 $10%b& ()-!'9 $10% & ()-!9

$10UPP& ()-!$, W 0@ ()-[n(>WU3] =! @) #10%&' ()-@) F fV(iO%&' 95 oL 200
$109&R ()-!'@®. $10%& ()-! (9 $109& ()-!'HI9 $109%B5& ()-H,;~\:1I( "10% J

& ()-1"10%<& ()- 10 10 10@s! 10%& ()-, & #109%&' ()- !, & #109&' () -

~CNWU3~\: 1] #10% & ()-g!' N #109B<B<&4d.)-g! fl #109%&<Z<& ()-g!l

#109%<<& ()-g! T"10%KH<& ()-!"10%& ()-N z[<~\:!y, :10%& ()-sF+10%& ()-! F(%d
09%<<& ()-f!1ll #1099&%& ()-g';| #10% </ <& ()-gl #10% ()-g]| &laB7:! 10<6z
10%<& ()-5'109%& ()-!;

T @SH10% </ <&aA) - Oh&&%/uﬁﬁos(n)onygl/da]ﬁ%& whereinl 03 &ir(-)ghreKing ot OridrOdri0%0 -

' % 0 0< WBK: |
y0L0% LIS P ObaTes Pt S ORI e o bl e edbRedthy Y
%4.0% ( & of )nefchnpbr@d
42 Use of a compound of formula I
R1
OH

OH

or a pharmaceutically acceptable salt thereof, wherein:

R'is a (C3a-Cs)cycloalkyl ring or (Cs-Ce)cycloalkenyl ring, wherein either the cycloatky!
ring or cycloalkenyl ring is substituted by one to three substituents independently selected
from the group consisting of cyano; halo; (C4-Cg)alkyl; aryl; (C,-Cg)heterocycloalkyl; (Ca-
Cg)heteroaryl; aryl(C,-Ce)alkyl-; =O; =CHO(C,-Cg¢)alkyl; amino; hydroxy; (C4-Cg)alkoxy; aryl(Cs-
Ce)alkoxy-; (C-Ce)acyl; (C4-Ce)alkylamino-; aryl(C4-Ce)alkylamino-; ammo(C1 Cslalkyl-; (C4-
Cs)alkoxy-CO-NH-;  (C4-Cs)alkylamino-CO-; (Cz-CG)alkenyl (Cz-Cﬁ)aIkynyI hydroxy(C -
Ce)alkyl-; (C4-Cg)alkoxy(C4-Cgalkyl-; (C4-Ce)acyloxy(C4-Ce)alkyl-; nitro; cyano(C,-Ce)alkyl-;
halo(C,-Celalkyl-;  nitro(C4-Cglalkyl-;  triflucromethyl;  trifluoromethyl{C,-Cgslalkyl-;  (Cq-
Ces)acylamino-; (C,-Cg)acylamino(C4-Ce)alkyl-; (C4-Cs)alkoxy(Cq-Cs)acylamino-; amino{(C,-
Ce)acyl-; amino(C;-Ce)acyl(C4-Cs)alkyl-; (C4-Ce)alkylamino(C4-Cg)acyl-; ((C4-Ce)
alkyl).amino(C,-Cg)acyl-; -CO,R% -(C,-Cs)alkyl-COZRz; -C(ON(R?); -(C1-Cs)alkyl-C(O)N(R2)2;
R?ON=; R?ON=(C,-Ce)alkyl-; R?ON=CR*C;-Ce)alkyl-; -NR*OR?); -(C,-Ce)alkyl-NR*(OR?); -
C(O)(NR?OR?); -(C4-Ce)alkyl-C(O)NR’OR?); -S(0)R% wherein each R? is independently
selected from hydrogen, (C;-Cg)alkyl, aryl, or aryl(C+-Ce)alkyl-; R3C(O)O-(C1-Cs)a|ky|-;

wherein R*is (C,- Cealkyl, aryl, or aryl(C,-Ce)alkyl-; R‘R°N-C(0)-0-; R'R°NS(0).-;

R*R*NS(0),(C1-Ce)alkyl-; R*S(0),R°N-; R*S(0),R*N(C,-Ce)alkyl-; wherein m is 0, 1 or 2, and
R* and R® are each independently selected from hydrogen or (C-Cg)alkyl; -C(=NR®)}(N(R*),);
or -(C,-Cg)alkyl-C(=NR°)(N(R*),) wherein R® represents OR? or R? wherein R? is defined as
above;

with the proviso that the cycloalkeny! ring is not aromatic;

with the proviso that when R' is a (Cs-Cs)cycloalkyl ring, or when R'is a (Cs-
Cs)cycloalkenyl ring having the following structure:
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wherein n s 0, 1, 2 or 3, where such (Cs-Cy)cycloalky! ring or (Cs-Cp)cycloatkenyl ring 1s
substituted by hydroxy, (C,-C¢)alkoxy-, aryl(C,-Ce)alkoxy-, -OC(O)(C,-C)alkyl, -OC(Q)aryl(C,-
Celelkyl, -OC(Ojphenyl, halo, (C,-Cy)alkyl-, aryi(C,-C¢lalkyl-, -SH, -S(C,-Ce)alkyl, aryl(C,-
Ce)alkyl-S-, -NH, -NH(C4-Cg)alkyi, or aryl(Cy-Cg)alkyl-HN-; then the (Cs-Cg)cycloalky! ring or

the (Cs-Cg)cycloalkenyl ring must be di- or tri-substituted,

in the preparation of a medicament for lightening skin or inhibiting the production of

skin pigmentation.
43. The use of claim 42, wherein R' of the compound is a cyclohexy! or

cyclohexenyl ring substituted at the 3- or 4-position, or a cyclopentyl or cyclopentenyl ring

substituted at the 3-position.

44. The use of claim 42, wherein R' of the compound is monosubstituted.

45, The use of claim 42, wherein R’ of the compound is disubstituted.

46. The use of claim 42, wherein R' of the compound is substituted by at least
one of R*C(O)O- or R*C(0)0O-(C,-Cg)alkyl-.

47. The use of claim 42, wherein R' of the compound is substituted by at least
one of R°ON=, R?°ON=(C,-Ce)alkyl-, or RRON=CR?*(C,-Cs)alkyl-. ‘

48. The use of claim 42, wherein R’ of the compound is substituted by at least
one of -NR*(OR?).

49, The use of claim 42 wherein R of the compound is substituted by at least one
of R‘R®°NS(0),-, R*R*NS(0),(C+-Ce)alkyl-, R‘S(0);R°N-, or R*S(0),R°N(C,-Cg)alkyl-.

50. The use of claim 42, wherein R’ of the compound is substituted by at least
one of R*S(0),R°N- or R*S(0),R°*N(C,-Cg)alkyl-.

51. The use of claim 42, wherein R' of the compound is a (C3-Cg)cycloalkyl ring or
(Cs-Cg)cycloalkenyl ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by
one of R’C(O)O-(Cy-Colalkyl-, R*ON=, R?ON=(C,-Cglalkyl-, R?ON=CR*C;-
Co)alkyl-, -NR*(OR?), R*R°NS(0),-, R*R’NS(0);(Cy-Ce)alkyl-, R*S(O),R*N-, or R*S(0),R°*N(C;-
Cslalkyl-.

52. The use of claim 51, wherein R' of the compound is a (Cs-Cs)cycloalkyl ring or
(Cs-Cy)cycloalkenyt ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by
oneof R®C(0)O-(C4-Ce)alkyl-, R?ON=, or R*S(O).R°N-.

53. The use of claim 51, wherein R' of the compound is substituted by

R*C(0)0-(C4-Ce)alkyl-.
54, The use of claim 51, wherein R' of the compound is substituted by RZON=,

R?0N=(C,-Cg)alkyl-, or RZON=CR*C,-C¢)alkyl-.
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. A. dBVK@ %9. The use of claim 42, wherein the (C,-Cg)heterocycloalk

group of the formula:

—N 4
\_ /
Om
wherein mis 0, 1 or 2, and
Zis CH,, NR? O, S, SO, or SO,.
60. The use of claim 46, wherein R! is a group of the formula:

which is substituted according to claim 1;

wherein nis 0, 1, or 2;
and wherein the dashed line indicates an optional double bond at that position.

61. The use of claim 60, wherein R' of the compound is substituted by =0,
=NOH, CH,OH,
OH
<
Me

or a combination thereof.
62. The use of claim 42, wherein the compound is selected from the group

consisting of:
4-(2, 4-Dihydroxyphenyl)cyclohexanone;
4-(2, 4-Dinydroxyphenyl)cyclohexanone oxime;
O-Methyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime;
O-Benzyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime;
3-(2,4-dihydroxyphenyl)-2-cyclohexen-1-one,
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O- (x)-O-Methyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;

(+)-3-(2,4-Dihydroxyphenyl)-1-methylcyclohexanol,
{x)-O-Benzyl-3-(2,4-dihydroxyphenyl)cyciohexanone oxime;
3-(2,4-Dihydroxyphenyl)-2-cyclopentenone oxime;
(x)-3-(2,4-Dihydroxyphenyl)cyclopentanone;

15 (+)-3-(2,4-Dihydroxyphenyl)cyclopentanone oxime;

and a pharmaceutically acceptable salt thereof.
63. The use of claim 42, wherein the compound is selected from the group
consisting of:

4 - (2, 4 — Dihydroxyphenyl) — 3 ~ cyclohexen — 1 - one;

20 cis /trans - N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]acetamide;
cis - N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] — 1 ~ butanesulfonamide;
trans — N - {4 - (2, 4 - Dihydroxyphenyl)cyclohexyllmethanesulfonamide;
cis— N - [4 - (2, 4 - Dihydroxyphenyl)cyctohexylmethanesulfonamide;
4 - [4 - {4 - Hydroxyphenyt)cyclohexyl] - 1, 3 — benzenediol,

25 cis /trans - Methyl {4 - (2, 4 - dihydroxyphenyljcyclohexyilacetate;
trans - Methyl [4 - (2, 4 - dihydroxyphenyi)cyclohexyljacetate,
cis - Methyl (4 - (2, 4 - dihydroxyphenyl)cyclohexyl]acetate,
trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyllacetic acid;
cis - [4 - (2, 4 - Dihydroxyphenyl)cyciohexyl)acetic acid,

30 cs/trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyilacelic acig;
cs /trans - [4-(2, 4-Dihydroxyphenyl)cyclohexyl]acetonirile,
cis /trans - 4 - [4-(2-Aminoethyl)cyclohexyl]-1.3-benzenediol,
{£)-4-(3,3-Difluorocyclohexyl)-1,3-benzenediol,
(1)-3-(2,4-Dihydroxyphenyl)cyclohexanecarboxamide,

35 (2)-3-(2,4-Dihydroxyphenyl)-N-hydroxycyclohexanecarboxamide,
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64. The use of claim 42, wherein the skin-lightening or pigmentation-reducing

effective amount of @ compound of formula | is a tyrosinase-inhibiting effective amount of the
compound. ' ' ' '



