A PROCESS FOR THE PREPARATI ON O F THE APOPTCSI S PROMOTER ABT- 263 FI ELD OF
THE | NVENTI ON The present invention relates to, anong other things, novel
conpoundswendossaishet i ¢ processes, including those usef BCTfuseonmki7ng
N-acyl sul f onam de apoptosis pronoters. BACKGROUND OF THE | NVENTI ON Novel
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Pat ent Publication US2005/0159427Alhgtloe$. Patent 7,390,799 B2 (referred to

herei nafter as the '"799 Patent") and el sewhere. Synthetic routes for the
preparation of N-acyl sul fonam de apoptosis pronoters are described in
the' 799 Patent and K Ding, et al. (Synthesis, 2008, 15, 2398-2404).
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One aspect of this invention pertains to a process for making N-(4-(4-((2-(4-
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-

20 3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

(a) reacting 4,4-dimethylcyclohexanone, an alkyl formate and a first base to
provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or not isolating
the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

25 (b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone, a second
base and a first silyl ether protecting group reagent to provide a first protected (2E)-2-
(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or not isolating the first
protected (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

() reacting the first protected (2E)-2-(hydroxymethylene)-4,4-

30  dimethylcyclohexanone and 4-chlorophenyl magnesium bromide to provide the first
protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-4,4-dimethylcyclohexanol; and
isolating or not isolating the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
4,4-dimethylcyclohexanol; and
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20
Another aspect of this invention pertains to a process for making N-(4-(4-((2-(4-
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-
3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:
25 (a) reacting 4,4-dimethylcyclohexanone, an alkyl formate and a first base to

provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or not isolating
the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone, a second
base and a first silyl ether protecting group reagent to provide a first protected (2E)-2-

30  (hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or not isolating the first

protected (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

() reacting the first protected (2E)-2-(hydroxymethylene)-4,4-
dimethylcyclohexanone and 4-chlorophenyl magnesium bromide to provide the first

protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-4,4-dimethylcyclohexanol; and
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20  isolating or not isolating the 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene;

(o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and a

25  first NHj; source to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and
isolating or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide;

(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and a sixth base to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
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(d) reacting the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
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25  dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-ene-1-carbaldehyde;

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
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Another aspect of this invention pertains to a process for making N-(4-(4-((2-(4-

25  chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-
3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

(a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium tert-
butoxide to provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or

30  notisolating the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-



i sol ating the

N-(4-(4-((2-(4-chl orophenyl)-5, 5-di net hyl - I cycl ohex-1-en-1yl)

met hyl ) piwena®/13538s- y| ) benzoyl ) - 4- (( (1 R) -3 - (nor phol i n- 2€¥IUS2002/047723
((phenyl sul fanyl ) met hyl ) propyl ) am no) - 3- ((t rifluoromethyl)sulfonyl)benzenes

R A I S S
1-yl) Weéulfgntd)lﬁm%ﬁyljbein&hm@@amwd)m&hﬁ@c1&%@@110%1@(%rlm]lﬂgrbrﬁovI ) -

1- ((phenyl sul fan am no

((trif I1spjatu@thh9213)54144ﬂunqthylbbﬁ(i@mmﬁymﬁpaémedmm@%’pmexa@am (@Bet i ng

o ovi e LIt R B SR Rt S B R s B Ry Py SHEREASHE nd 1 ol at i ng
or Rot Blﬁﬁ(cﬁﬁbﬂhgl)hg%&%ﬁﬁetﬁyléﬁebd!M}fﬂ@hﬁi @biekadorft; di met hyl cycl ohexanone;
(b) reacting the hﬂoxyrret hyl ene) - 4, 4- di net hyl cycl ohexanone,

triet hyI am re) andewtlinﬁélﬂﬂ)z VofiosithdRe, tert-butyl chl or odi met hyl si | ane, or

SO ORI S RO R T L R 2

(
(2E)-4 (G(ﬂdmamzl‘syyl)&ey()ﬁléﬂﬂyleﬁe)chbBetxlanbr)@nyQZEtzhc((tame) cycl ohexanone, or

7 ot ot P thesy ey oo et iy e BRI e dehoraPhesst at i ng or

not

(e o e Hfmide to provide (QE)-Lct-chlorophonyli-d 4 gimethyls2- 1 ooxanone, (28 -
4, 4- di r(e(myd)prap;(l@(;ﬂymmawlsnd)wc)maml (amer(é)omynbpﬁmxbmwmm@hyl 2-

(2E) - 2-

di neth é&?@V@ﬂ&%’é@?ﬁ%@ﬂ@cyﬁoﬁexﬁp%P’h@ﬁéQCQ(G%Xanone (c) reacting the
(2E)-4 %tﬂ(d?ﬁ%my )515,1)0(5(?&;1&@1%9@10(%@51!0;611313%)3@ Eﬂ%ﬁrﬂé@h?l&?él@ﬂ&iaﬁ@leéﬁd‘one

(2E) - 4, 4-di nmet i met Kyl si [yl ) oxy) et hyl enej cycl ohexanone, or
( 2E) 2 1Qc(1@mrgqrtm)1t yblating the (2E)-1-(4-chlorophenyl)-4,4- dlrnethyl 2-

h | d h | 4-chl henyl
e e o R R P R P R B S SRR T it o5 e
(1 (( 51 ri L(F(@@rh@tﬁylsﬂ%rlf)&lz))ﬁ&m}ﬂ&éjﬁy&IBH&)aﬁMC bp@@)@n@dtm (2E) -
e @E{ﬁy Rl Ienss gk shirerbensi< érdimatylzclohpwask but y1 (
di net hyl |y )- 4, 4-di net hy| | oh | :
aln(rtlrel sgl Zits: ng L%ﬁ%@?% ?%éh]t%ﬁ((éﬁf%’k gr4o¥ﬁ]% orophen;/lrr;e 4y4célcmce)t ﬁ??ng

( ( (tri L(lﬁ(ﬂmsmﬁyﬂ)ﬁsll}yjo)@)méthﬁbﬂm})b}@:m@)e&ym’dl(ﬂiE)(—&F(@lthc(r@lﬂienyl) -4,4-dimethyl-2-
4-chl or ophe

((( ri %&WP@NSW&WQW%&‘D’WFEM@P]&WP%%&%ﬂ (@ert-( 2E) - 2- (((tertbutyl (

butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol and
hydrochloric acid to provide 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde
and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde;

25 () reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride and isolating or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

30  yDmethyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not
isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoic acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-

6



di met hyl ) si |l yl ) oxy) nmet hyl ene) -1 - (4-chl orophenyl ) - 4, 4-di net hyl cycl ohexanol ;
(d) reacting (2E)-I-(4-chl orophenyl) -4, 4-di net hyl - 2-
(((triisopoapstSMml)oxy)nethylene)cyclohexanol, (2E) - PCT/US2009/047723
1-(4-ch|oropheny|)-4 4- di met hyl -

i ret TRy Gy B PP s %M%&%ﬁ@gm&ﬂwﬁ%&éﬁ&é&%@% Fohexano
and hydgeqhy. ﬁtddﬁn@tﬁ%ﬁnﬁ&)ﬁfo?w)%rbodurmde hydrochloride, and

2- (4-chl or ophenyl) -di'met hyl cycl ohex-1"-ene-1-car bal dehyde and i sol ating
or not 4- émleahylatrglnppgldlne and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-

2. (- CRIBFORCRYHPEE Bt rEbRymaEwgner: 1SRG T LRaRRuph Gy 55 ' 0

4- pIsper1ae(pmeﬂyisyllfb@nyrﬁ@thﬂ)@69ylmhymJ((thﬁ@&bﬁléml@gmm@[)b@&eaéwfbﬁﬁh@teI ng or

not isolating the et
4-(4-((2-(4- chlorophenyl) 5, 5- dlnethylcyclohex | -en-1yl) nethyl)piperazin-

)b
a1 (2 Ca Sy riphERGT R EL b perins 04 pinegs formakipg N-(4-(4--(4-

met hyl )dbiqeeptaaniy-3,5-dimdeylzioagotolardl - aqm@tb)msetlsﬂﬁnpmﬁfydt;d)bedmyl)am@((llspl ating
or not |solat|ng | or ophenyl ) -5 , 5-di met hyl cycl ohex-

o e 1 fgrabely j"pﬁl)plsrn(@gl?%’ﬁSuifanyll)l}lﬁ@ﬁ%ﬁoeyla%fpﬂlo) FI N
4- (16 (((gtrlﬁﬂoﬁ)lﬁ{e fﬂgﬁ?%ﬁj ib]e_ggei%gﬂf%ﬁﬁxﬁ}q C¥&£ -en-lyl) nethyl)piperazin-

1-yl') benzoi c aci mor phol T n-4-yl -
1- (( phenyl t Hap) metdyin grb piphclaytcyodghel8anone, ethyl formate and potassium tert-

trif.l t h | b | i de,  1- . .
ol R il e e S e | A it aloerangps e isalgting or
4- di et . h
N (e e BT R (08 DA, ?‘?@ﬂé‘%&a@“ ARGy lcF AL 1S
1 yl ) et hyl )(p) pe rraaqtlmg the 2 [E)J@e(ﬂlzdﬂy)bcymdﬂly(e@ehm -Bm¢thplephloh¢yandngy| ) -

| f. I f t hyl | f )b
es Pt ontkaEm A BRI BBt R R bbb RTREO S A pr ocess for
makl ng tNrs6? §mﬁ(o%sﬁléne@mrm1@@bm)y4Hﬁn&hﬂmet hyl - 1-cycl ohex- 1-en-
1-yl) net hyl) pi perazi n- benzoyl) - 4- (( 1R)- 3-(norpholin-4-yl)-
1- ((phéf@mlﬁwmﬂmlmymtﬁmwm )-4,4-dimethyl-2-

trifl t
(T o O kom LOEDemesL et oy om0 () reacti
prOVIdGn@ﬂ&hm@%&bmﬂﬂﬁxyﬁﬁﬁhwhﬁﬂeb44uﬂdﬂﬂﬁﬁﬂ&¥kﬁMﬁthﬁXﬁmﬂﬁ@(ﬁmdtISolatlng
or not isolatin he %ggﬁh§hé8&droxyne Ien %14 4-di net hyl cycl ochexanone;

( by2Vr ededlptiftg e 1%)2423 HIOPERAY e&}Yﬁ%FWP]@P@Fa@ﬁ@%é%Ehe

4,4-dimethyl-2- (((trlrnethylsﬂyl)oxy)rnethylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

() reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-

25  (((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
magnesium bromide to provide ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-

30  butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol; and
isolating or not isolating the (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol;



triethylamne and trinethyl chlorosilane, tert-butyl chl orodi nethyl sil ane, or
triisopropylchlorosilane to provide (2E)-4, 4-di net hyl - 2-
(((triisopoapyssisgl ) oxy) net hyl ene) cycl ohexanone, (2E) - 2C#Ausovotolyms 2-
(((trinmethylsilyl)oxy)nethyl ene)cycl ohexanone, or (2E)-2-(((tertbutyl(

gggefgg:;f:IyI)ogy&gﬁéQ¥é)lechbnn)egﬁ)gylﬁﬁwﬂlpgxanone and isolating or

(2E) -4, (ﬁ}ﬁkéﬁ%ﬁwﬂﬁ) (febchit %%EW&M&I' exRLhaRe) el afiexanone. (26)-

4, 4-di |nethy ene ) cycl ohexanone, or
(2E) - 2- (((([Iﬁmeuhylsuyly(b)(y)methylene)cyclohexanol or (2E) 2-(((tert-

(28 - 4.0l e hg P LR Vo k) G Do) FREROPeREs ebetohEREnone,

(2E}p- 4, k?@ﬁhcmtr{rwcr&ro ped il 2R Aksphbiy1)-826ydirREHYYd R Bk eY cdnehiexabpaachyder
(2B)-2-(((tertbut

di net hwn}issqlqnn)gmylph@@lmn@ﬂ@)l @-ehleropemyt Ty climeiaxlsredaecxahdnetlchl or ophenyl
nagne3|&ﬁgﬁﬂgﬁ de to provide ((2E)-I-(4-chlorophenyl)-4,4-dinmethyl -
(((trllsoprop9¢§|IyI)oxy)nethyIene)cyclohexanol (2E) -

1- (4-chlor O}:(b)‘:‘nylr):admé 2didratll drgphedyl)-5,5- dlrnethylcyclohex 1-ene-1-carbaldehyde,
(((trlnethyIS|I Lneth | ene) cy cl ohexanol éZE -2-(((tertbutyl (

di met hyathd 4 rmpﬁrazépjlmél T @Pd sqdlemtemeé@tyﬂ@ﬁ@byfh)l %amwlﬁmgq%Wm ohexanol ;

TR AL oL 88 o lalogeni )£ 4-c ety -2
(1(E:1r icﬁfylé?r;}@}nﬁﬁiyér)m@l@lbhemdwl o ohe ertbuty

di et hyl )siyl )&%ﬁ%’éﬁ%@lﬂé@ﬁ {420 PGP %Pa e%%d}métt%EPcéﬁglﬁé‘%’h@/ CByc| ohexanol
(d) r eaﬁ}ﬂlaﬂylﬁg@raim-ﬁé‘ylmh%a@@ ko s%dﬁﬂnﬂﬁ;tf&}&ld@ a)nd isolating or not

(((trii'sopropylsilyl)oxy)nethyl ene)cycl ohexanol ,
1-( 4- chsdatapgfénﬂlr(}l-(ﬁz @-chlowphgiyl 25,5- dlrnethylcyclohex 1- en I-yl)methyl)piperazin-1-

((( |SI| l,) oxy) met hyl ene) cycl ohexanol , or (2E)-2-(((tertbuty|(
&éthﬁi#@ﬁ‘??? y)nethylene) 1- (4-chl orophenyl) - 4, 4- di et hyl cycl ohexanol

and hydr ochl i ¢ r@@dtﬁg&oﬂwr@b/dn@@lesulfonyl chloride, and tetra-n-butylammonium
2-(4- chlorophenyl di met hyl cycl ohex-1 -ene-| - carbal dehyde and i sol ati ng
or not flussidgte p,@vtdqe? -fluorobenzenesulfonyl fluoride and isolating or not isolating the 2-

2-(4- c I thylcyclohex | - ene- | carbal dehyde; (e) reacting
2-(4- Ch1§}@%:§%%l¥ﬂ§@?§9@ﬂ? met hyl cycl ohex- 1-ene-1-carbal dehyde, ethyl

4- pi per azi n-(hy yl bemmgtﬂ@e 2afidombdehzeredut foaglelidb R @ipeets s idegean (CHSICHRL) ng or
not_ i sol tlng the eth

4- CR- ( (2dtus( m%ﬁa}éﬁﬂwuﬁow@ difluerotymetzisdicate-tp peryidsy | fluprortry | ) pi per azi n-
1-yl)b q&ﬁﬂﬁ&%methyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-

((trifluoromethyl)sulfonyl)benzene;

(0) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating

25  or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide;

30 (@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-



(f) reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dinethyl cycl ohex-1-en-1yl)
nmet hyl ) pi perazi n-1 -yl )benzoate and aqueous sodi um hydr oxi de, and isol ating
or not i swbavivigsishe 4-(4-((2-(4-chlorophenyl)-5 |, 5-di meCmyusesooloatrex-

1-en- 1-yl ) met hyl) pi perazi n- 1- yI)benzoi c acid; (m reacting

2-fl uorobenzen | f | chl ori tetranbutylarrrmnlumfluorldeto
provi dé9P ?]Hbﬁé’g'éré&%‘/?é@ﬁli“PBﬁ?}ﬁyl?Rr RNk i sol ating or not isolating the
2- fl ug(tgg %mjs{lg&wl)ge&g%mﬁm&m@ Lepcting the 2-fluorobenzenesul f onyl
fluori Ruppert™ s redgent (CH3Si CF3), and tris(dimethyl am no)sul foni um

di fluorotri rfg) hylrsadtlmgailt(é ((b(ﬁbpkﬂvroqbéemylf IS,leIi'IIILte-YICYCtheX 1-en-1-

trifl h f b | t i | ati th
A RSIRE LA A DEEEE ) LSRN g anot [ solating the
- '5“°r@ll%n%l@ﬁléJrﬁétmmﬁammlhm t(ﬁfﬁ‘ﬂ'ﬁ&f@@&h?nﬁllfoﬁﬁlgb&ﬁ%ﬁﬁsﬁiﬁ“@ﬁa&ﬂaé g-acid to

provid uoro-3-((trifluoronet onyl%benzenesulfonyl chlori de and
i sol at @t,l@d@ﬂ%@@mg:t@ﬂam@q}gropﬁ]é carbodurmde hydroch oride, and

4-f | uor 0 rJ

reacti nﬁa%] %3&%1#1%10@%%{@5@Gélﬁg}ﬁégﬂﬁqt %ﬁb@n@e/(kegﬁi: O%O%enc’ﬁ or| de,
and aq Lt&ma&yammalbum nyeel £ IGyl)ldethprl}péﬂzmdByF}béﬂzupll)-@t-(3(1R) 3-(morpholin-4-yl)-
((trifluoromet h )sul fonyl ) benzenesul f gnam de and i sol ating

i sol at i ngPhovelsa fﬁmﬂbﬁﬁhﬁgpfemlﬁmm%?6%ﬂWP¥@@W¥)éIH§QWBé%ﬂ%§PF%W§ﬁ1 de;
(q)joreacting 4-fluoro-3-((trifluoronethyl)sulfonyl)benzenesul fonam de,
(IR -3- norpholin-4-yl-I-((phenylthio)nmethyl)propylamne and triethyl am ne
to provi de dAfdtidrRypt ofrthisphodntionspesthins to a process for making N-(4-(4-((2-(4-

1- he | - 3- . .
(1 RO b b enc -+ ot g e SrehberepF R
i sol at 'ﬁgnérﬁﬁolﬂl 464 BX(pﬁeﬂWzﬂ@ﬁﬁ&l’)lﬂet‘ﬁ ¥bropyl)amino)-3-
1- ((phenyl t hi o) met hyl §

((trif I((tUﬂODﬂ@mﬁyh}blBulf@l@ﬂ)}ﬂem@nz@fwsmideommng and (g) reacting

48 ((2- (=gl or 0phenvl) a2 ATl IRLANL S el ANt b 803k bR P! per a2i n-

( ( phenydutdai®) togirbwitd pzy aroxiye e(né ﬂl4tdﬁ@ﬂ@|r@uwb)aﬁ1@hé enyisphenzenesul f o
nam de, u1- letﬂ&?{r- -(3-(di Gn%,t hXI@arr:hé’}) ;ropy;?h car bodi i m de hydrsochl %I’I de,
Y

and 4- dlowplrﬂymaﬁhq{é Wr(&wdf@xmathvl@m kpelohesehend:ng t he
" ;(/|4) et gn(/lz)(gfper S Q@%ﬁ@ B am -4 %}“e)ﬁz)ﬁ Y@%ﬁg%ﬁ%f“?’%}lﬂ? Y1) -
triethylamine and trlrnethylchlorosﬂane, tert-butylchlorodirnethylsilane, or

20  triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-

25  4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

() reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-

30 butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
magnesium bromide to provide ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol; and



| - ((phenyl sul fanyl ) nmet hyl ) propyl )am no)-3-((trifluoronethyl)sul fonyl)benzen
esul f onam de. Anot her aspect of this invention pertains to a process for
maki ng N-W0-20eb/15686( 4- chl orophenyl ) -5, 5-di met hyl - 1- cy®CoNS200904503

1-yl) et hyl) pi perazi n- 1-yl)benzoyl)-4-((( 1R - 3-(norpholin-4-yl)-

1(§$Ppﬁ %gﬁ%%an h%EE ﬁ%%?ggﬁyl)gg%&ﬁ%hgghﬁééqﬁwﬁh%sing (a) reacting
4, 4-di f(?(fnlﬁxéﬁ 219} %ﬂj&%pﬁﬂ&h @ﬁéjwcl(m&gﬁm e(zﬁgtd (@thi’o%é%ﬁéﬁyf)ﬁlrzt Bishaxjide to

provi de (2E)- yl ene) - 4, 4- di met hyl cycl ohexanone and 7 sol ati ng
or not(ﬂ@mmamyhbe@eO@@EykmékhvdhmwyabDh&ﬁhﬁb@@@i4 di met hyl cycl ohexanone;

{1 et gl B A SR R e TR e kBT r ORI S REt byl <1 | ane. or
triissopropyl@hl orr@@dulngra,@E; a(ﬁbmthﬁeﬁﬂf)t Addifirethiynet hyl - 2-
(((triisopropylsilyl)oxy)nme | ene) cycl ohexanone, (2E) - 4, 4-di met hyl - 2-

(((tri rfé(ﬁrwwmmpx}mbd)ow}mthypm)@)céq}@wm»@ﬁbﬁe(4 cblorppiEnyb=44- elm@qthﬁtic&w (
d'”Ethyk%%h&%&@ﬁgﬁ&ﬁﬁﬁﬁ%&ﬁﬂ@%yéoﬁeﬁhg?BP%&SX&&&Q%Xa”O“e and isolating or

not | SO

(2E)-4 ‘tﬁrt}d(dimbﬁhyl)sﬁleo(x@rﬁd:thﬁl@]}iH’)Olpyll &ilbry)!ph@?yy))mtdﬁmbt(hmeycmbémhemmne ( 2E) -
4, 4-di net hyl - 2 -(( trlnethyIS|IK oxy) nmet hyl ene) cycl ohexanone,
( 2E) - 2_1{}@&0@ ljlﬂqt() providé 2-(4-chlorophenyl)-5,5-dimethyl¢yclohex-1-ene-1- carbaldehyde

di rygt hy, a!nhgédlé{ hbt %1?%{11;{1@2. -é&ﬂ&llogﬁ%rg Ox%lngatﬁgg?agg X_{g?‘ .feacting the

(2E)-4,4 11 sopropyl ytf ene) cycl ohexanone,
( 2E) - 4(ﬁﬂﬂmhﬁyﬁyl- - (((trinmethylsilyl)oxy)nmethyl ene)cycl ohexanone, or
(2E)-2-(((tertbut

di net hyl ) si 1§l )o Wf?&g RyPeshlgronheny B Js s tRy ey dplsalionfs | <A lR¥ir opheny |
magnesi 4y Qtﬁﬁéﬂﬁnh IBERhAend @%ﬁm 1At SpBFM PH&&W And 1‘@101&&1?@ SEtdpy! - 2-

(((triisopropylsilyl)oxy)nethylene)cycl ohéxano
1- ( 4- chbdatopntbaygthyl 4- (M@r@‘i’e@hmrbpl@nyl) -5,5- dlrnethylcyclohex 1 -en-1-

r 0 ne) cycl ohexanol, or (2E)-2- tertbutyl
((( tlhy‘/ii%‘%{@ P)%%{é:jﬂé) a)? )1 )(/4 chl )c()r opheny! )(4 21 di ﬁn(eg hyl cygl)c/)h((axanol
andl sol ati ngﬁ)or n@&ctﬂngtathtyu ung-(Ihel- &@&thm(yﬂybed@rh@tﬁgﬁwbheﬂl 4Andinet hyl - 2-

(((trllsoprop silyl)oxy)nethyl ene) cycl ohexanol
1- ( 4- c il empdryzia; 14yl ﬁqeﬁmaqumdzaqueous sodium hydr0x1de and isolating or not

gfﬁéghy § 4%fk%§%§¥§%g'ylenéﬁgﬁkf%gLlpgﬁg%ﬁgﬁg %ﬁﬁl ﬁn&%&bﬁgyc ohexanol
(d) readibengpif 2&);- | - (4- chl or ophenyl ) - 4, 4- di net hyl -

20 () reacting sodium trifluoromethanesulfinate, bis-(2-fluorophenyl)iodonium
tetrafluoroborate and copper(I) oxide to provide 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene;

(o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic

25  acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide;

(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
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((triisopropylsilyl)oxy)nethylene)cycl ohexanol, (2E)-

- (4-chl orophenyl) - 4, 4-di net hyl - 2-

((trinmetwol2eednpb3sexy) met hyl ene) cycl ohexanol , or (2E) - 2PC(usesovlout7gs (

i met hyl) silyl)oxy)nethylene)- 1-(4-chlorophenyl)-4,4-dinethyl cycl ohexanol

and hydrochl ori c c to ovi .

2- ( 4- CHP@PB%W%ﬁQﬂ% q?“ﬁhﬁﬁ?ﬁ?ﬁ@ﬂﬁPEﬂEﬁmpok%é-I-carbaldehyde and isol ating
or not (5@ %ﬂ%}tlﬂﬁlfonyl)benzenesulfonarmde and _
2-(4- chlorophen 1)~5, 5-°di met hyl cycl ohex- | - ene-| car bal dehyde; (e) reacting
2-(4-chlor op(gbnyIr)eacﬁlngﬂw(dr(@(%yhloymMOMéXS Sidimwthyicyclmhbedll hshlde, et hyl
ﬁbflrgéﬁ§%¥%%h¥h%g%ﬁﬁgt (ﬁg&cggrly?& j§$§ﬁ8ﬁxpg_gn¥grlde and isolating or

4-(4- (((@I{eﬁylﬂﬁb}hﬁ&]ﬂ)}hﬁﬂé@ﬂ)a%lﬁo)d} «mﬂwrgmgﬂhg)baﬂfdnygﬁeﬂzyhasumatﬂmhé pi-per azi n-

1-yl)benzoate; (f) reacting e

4- ( 4- ((Phyl- 6md@ﬂ@ibh@mmq)P®PBL)GﬁFb@ﬂhW®}mdm?@mdeefﬁldl yl)

nmet hyl ) | at i ng
or ot T BRAR R RO R AL G RS RS N Y PEL GRS

1- en- 1-dilptigt-hyclylphpet ani 1ny1)riaethyl)ﬁnlpeﬂazm GyBbéretpyl)4) (RS mitgplscﬂdi 4y )-
trifluoronethanesul fmate, bis-(2- quorloen Izlodonlun1tetraf|uoroborate
and Coplpg(pl(lqn)y S@;fp@é)r{l@hﬂbmgpﬂ@mmﬂ réitatlgaromethyl)sulfonyl)benzenesulfonamide

((tpi fl uoronet hyl ) sul fonyl ) benzene and isolating or not isolating the

I -fI uoro-2- ((trifluoronethyl)sulfonyl)benzene; (0) reacting

| -fl uoro-2- Q%mﬁh&kwmxmnﬁmthyamkmqmthb&nzmmemm&mdndhhgbb@h«ﬂ@h{@-acid to
Provi 06 L heaLf: 53%.g§r;qt¢3ﬁ'.gﬂm SRV T4 SRR o iy £ Pl e an

i sol ati

4. 11 orndoi 0T FRLIMAH hapm Y pengaagsY)fonyl chl ori de; (p)

reactlng 4-11 uor o- 3- rifl uoromnet hyl) onyl ) benzenesul fonyl chlori de,
and aq détu@gommn&mllsmfmd)’ooxz@esulfmnpmcdm oica phdringeguoicdly acceptable salt thereof,
((tri fl uor omet hyI ) sul fonyl ) benzenesul f onam de and isol ating or not
i sdPat iYW REE4. £ 1 uoro-3- ((trifluoromethyl)sul fonyl)benzenesul f onani de;
(q) reacti nge#- f|r@&U‘cﬁF@ - (Uldhorbp @k DB -Aithdtb L § Qohdx) Remz enreguldepydm de,
(IR -3- norpholin-4-y ((phenyl t hi o) met hyl ) propyl am ne and tri et hyl am ne
t o prowitld 4apipgrerig)l- glbelmg{aﬁgw@[i iaflrgt-rpucing agent and isolating or not isolating the

1- h
(O R SRS e ATRE o cltier-deema Py PS8 o
i sol at iytipehhmated- (((I R) - 3 nmor phol i n- 4-yl -

1- h [ thi t hyl i - 3- )
(P D ey by e BT e el ophe g 5-dimefhylcyclohex- 1-cn-1-

yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating

(
1
(
d

the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic
acid; and
(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

25  ylmethyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and a
first coupling reagent with or without a fourth base and with or without an auxiliary coupling
reagent, and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-

30  ((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

Another aspect of this invention pertains to a process for making N-(4-(4-((2-(4-
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-
3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
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(g) reacting 4-(4-((2-(4-chlorophenyl)-5,5-di net hyl cycl ohex-1|-en-1yl)

net hyl ) pi perazi n- 1-yl)benzoic acid, 4-((( 1R)-3-norpholin-4-yl- 1-

( ( phenyl twoapeetshzsh ) pr opyl ) am no) - 3- ((tri fl uor onet hyl ) secrarsgéoploerrzenesul f o
nam de, 1- ethyl 3- (3- (di net hyl am no) propyl ) - carbodi i m de -hydrochl ori de,

ﬁ-ll-’u(j44( ?{I(t g0 @egﬂqﬁﬁ%ﬁygl n]%e%gg% 030' ?f{?{ 1934} Plj_al‘glg%qulgﬁgdya}lc‘!fe}gﬁble salt thereof,
1-yl ) mefhpkpioper azi n- 1-yl ) benzoyl)-4- ((( 1R)-3-(norphol i n-4-yl)

I-((phenylsulganyl)nethyl)propyl)anlno)-3-((trif|uoronethyl)sulfonyl)benzen
esul f onam ddge) Anotinging as(@edhioropheniyl)sd, 51due¢thj'19)’¥31@l@7<thbm%l{0@rbaldphﬂtﬁess for

e sk i oS BB NS B e b RS AR Snhy T

1- ( Gpheagyihisiyl thaei )mnmLﬁhmeﬁ@m)rm <dfnethylcyclohex-1-en-1-
((trifluoronethyl)sul fonyl)benzenesul fonam de, or a pharmaceutically

acceptaﬁﬁ@ﬁ@ﬁhﬂp@h@néoﬂﬂmﬁémﬁ@|S|ng (e) reacting 2-(4-chlorophenyl)-5

o dLmethy! Gyl oexsinkcBPadaqer balislagiian ot BXimdnDlcbaRARL iely) benzoat e

and a first ‘vreducing i SO € et hyl

4-(4-( (}Z}rﬁefthyﬂbﬁlpe’rﬁmﬂﬂny/lbt)m%a,téardi fﬂpbcbl)d saylﬁllnol‘ilyiifomde and 1solat1ng or not
l-en-1-y hyl ) plggraz n- benzoat e; reacti ng

I
4- (4- ((@letmgcth 6r(6r§ Hy?l)lo@PBQIHX p ezl casﬁlekeﬂ 1eR=1- ylptjlethyl)plperazm 1-
metayl | ) benzoat e and an aqueous third base, and isolating or
noghis3ng%?%gg% g %M(4 ((2-(4-chl orophenyl)-5 ,5-di net hyl cycl ohex- 1-en-

1-yl) et hyl )(g) perrazatmg 434w ) e nkzloraphearcy g5, Sachme(lg')cylcbhex-ﬂmg 1-

et ot e B kg s G R Y ARl f B o ol e gyl - 1o

( ( phenyldHehon Mlﬁfr@ﬁ’)}r{ {ahafd D511(’tﬁ%fluoromethyl)sulfonyl benzenesulfonarmde
((trlfluoronet yl )sulfonyl)benzenesulfonanl e an first coupling reagent

with orlWmvhbﬂi(@Hﬁﬁwhmmnbﬁm@%éh@ﬁmﬂnmubﬂwﬂﬂmhbmmeandaUX|Ilary coupl i ng

N (4T By BnShy R el b AR R Ahe Naest- G dsphlorophenyD-5.5-

(1( ylh) m&fulim Pil RYEIBAEN - eﬂ; wmﬂﬁ@ﬂhgzgylb):raé}mu §1)84Rz090)-UaR IR BL inforfhdtn-4-y =
phenyl su

I grmthl yl)am no) -
-((trifl- ((nh@wtu o 3)1§0¢thbl§wppﬂmleﬂ)e%mﬂflﬂwm@yl)sudfmwﬁb%@w@bf@nmld@ his
invention pertains to a process for nmaking N-(4-(4-((2-(4-
chl or ophenyl ) -5, 5-di net hyl - 1-cycl ohex- 1l-en- 1-yl)nethyl)piperazin-
1-yl') benzoyl Ancthdr(abpctRdf this invention pertains to a compound, or a pharmaceutically

20  acceptable salt thereof, chosen from (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, and (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone.

25 Another aspect of this invention pertains to 2-(4-chlorophenyl)-5,5-dimethylcyclohex-

1-ene-1-carbaldehyde or a pharmaceutically acceptable salt thereof.
DETAILED DESCRIPTION OF THE INVENTION

30 Variable moieties are represented by identifiers (capital letters with numerical and/or

alphabetical superscripts) and may be specifically embodied.
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3- (rnmorpholin-4-yl)- 1-((phenyl sul fanyl)nethyl) propyl)am no)-3
-((trifluoronethyl)sul fonyl)benzenesul fonam de, or a pharmaceutically
accept ablwozatw15s3ser eof , conprising: (e) reacting 2-(4-edrarsemasmyk) - 5

, - di met hyl cycl ohex- 1-ene-1-carbal dehyde, ethyl 4-piperazin-I|-ylbenzoate
and sodlun1tr|acetox bor ohydride and isolatin not isolating the ethyl
4- (4- ((2- (4-Enteimpp éﬁl | as-usedsh ?IPWE@H%S&E@IBM]@% fallgih-Gypalkylnkulky).pi per azi n-

1-yl)b t f t t hyl
4- {4)(?§5¥§Y€ﬁmﬁgéﬁ@€ﬂgl;?g,g-dynethylcyclohex-l-en-lyl)

met hyl ) pi perazi n-1 -yl )benzoate and aqueous sodi um hydroxi de, and i sol ating
or not isolating the 4-(4-((2-(4-chlorophenyl)-5 ,5-di nethyl cycl ohex-

1-en-1-yl) metfoybpi-QRER 1’nas&ged3akl)eﬁ%zaah§neﬁfyﬂ; and (g) reacting
4- (4- ((2-(4-chlorophenyl)-5, 5-di met hyl cycl ohéx-1-en-1yl) nethyl)pi perazin-

1-yb) benzoic acid, 4-((( lR) 3-nor phol i n-4-yl - 1-

((phenyl thio nethyl prop | )am no) - 3-((trifluoronethyl)sulfonyl)benzenesul fo
nani de, 1- etHygitersa { ze@w pihyace AETsH), preapy fthelar bodi i m de hydrochl ori de and
4-di net hyl am nopyri dine and isolating or not isolating the

N-(4-(4-((2-(4- chlorophenyl) 5, 5- di net hyl - 1- cyclohex- 1-en-

1-yl t hyl 3
I-{(Lﬂgnyrs) ?E%? % {%ﬁ%%g %énlnoaﬁgé?% %PQEP%P §%§$gﬁb fonyl)benzen

esul f onam de. Another aspect of this invention pertains to a conpound, or a
phar maceutical ly acceptabl e salt thereof, chosen from (2E)-4, 4-di et hyl - 2-

(((Orii sopr o”Bw teinh C)-bbky), rest wspt daks)is yrsianhbitainph but-2-3 ER-methy prored tyjlang-

(((tri ilyl) | ene) cycl ohexanone, and (2E)-2-(((tertbutyl(
dinethgf %V@% %%?ﬁzé%ﬁgTQXe)-4,4-dinethylcyclohexanone. Anot her aspect of
this invention pertains to 2-(4-chlorophenyl)-5, 5-di net hyl cycl ohex- 1-ene-
1- car bal dehyde or a pharmaceutically acceptable salt thereof. DETAILED
DESCRI PTI ON Tk tdirdc“C NVIEMTT 63N1sva e, encans BRidEscthlyBroepryé st @atydy, 2-
identifiers (capital letters with nunerical and/or al phabeti cal

super scnetpyiopt-buvb Zningthisbus ged F-metiyiptd it odtinesdyiie- Erélr Rentall-Ky pent-2a¥l, used

her,ei n Hﬁ?ﬁs al kyl, C2-al kyl, C3-alkyl, C4-alkyl, C5-al kyl, and
1% ka’ 3?%rn1"€1-alkyl," as used herein, means et hyl .

The term “Cg-alkyl,” as used herein, means 2,2-dimethylbut-1-yl, 2,3-dimethylbut-1-
yl, 2,3-dimethylbut-2-yl, 3,3-dimethylbut-1-yl, 3,3-dimethylbut-2-yl, 2-ethylbut-1-yl, hex-1-
yl, hex-2-yl, hex-3-yl, 2-methylpent-1-yl, 2-methylpent-2-yl, 2-methylpent-3-yl, 3-
20  methylpent-1-yl, 3-methylpent-2-yl, 3-methylpent-3-yl, 4-methylpent-1-yl, and 4-
methylpent-2-yl.

The term “alcohol,” as used herein, means methanol, ethanol, isopropanol,
tert-butanol, and the like or a mixture thereof.
25
The term, “bis-(2-fluorophenyl)iodonium alkyl-sulfonate,” as used herein means bis-
(2-fluorophenyl)iodonium methylsulfonate, bis-(2-fluorophenyl)iodonium
hexanesulfonate,bis-(2-fluorophenyl)iodonium dodecanesulfonate, bis-(2-
fluorophenyl)iodonium trifluromethylsulfonate, bis-(2-fluorophenyl)iodonium allylsulfonate,

30  bis-(2-fluorophenyl)iodonium poly(vinyl)sulfonate and the like.
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The term "C2-al kyl ," as used herein, nmeans ethyl. The term "C3-al kyl," as
used herein, neans prop-1l-yl and prop-2-yl (isopropyl). The term

" C4- al kylwO 2009/13838d herei n, means but-1-yl, but-2-yl, 2Pcetusgéogner2s -yl ,
and 2- net hyl prop- 2- yI (tert butyl). The term"Cs-al kyl," as used herein,

means 2, 2-direth (.,neo thxlbut |
- met hyl but - DIyF 1>f'n herlymoﬁ ﬁmryﬂyﬁ%‘%'ﬁatgx el maans Bisnt - 2.y |

d ) 7
2.2 nggtfﬁl"y“phem"aﬁmé’gg.%E%"‘%*y"“ﬁtﬁ? T %"“?“S?ﬂét Pyl but-2- y1

3, 3- di rtelukydsblfonate,\is- (23ﬂ@9rdphmwhsddbmmnzmyipltyl@lfenﬁy,l tosH2- -yl , hex- 1- yl,
hex- 2- thylpent 2-yl,

Y,
D et s ypaonyfiniap iy Rt dag e JREL N PECL 5V
3-mgt hyl pent-3-yl, 4-nethylpent- 1-yl, and 4- nethyl pent - 2. yl. The term

"al cohol ," as used herei n, means nethanol, et hanol , isopropanol,
tert but anol, and the Iike or a mxture thereof. The term

(D1 e (211 oranhenb] adani Al o Sl QAR | S ARROY IBLENO-IEANA. D! o

(2-f1 uorophenyl ona uor ophen oni um
hexanesid- (Dﬂa@mpm@i)(&iohimcmctlﬁaymulfnﬂ@m bnm(ﬂdﬁeﬁ@lhe@ﬂ}lbmrﬁ bi s-( 2-

f1 uor ophen iodoniumtrif| uronethyl sul fonate, bis-(2-fluorophenyl)iodoni um
aIIyIsdD?@%@B@“ﬂﬁmgm@@ ﬂFﬂéﬁbphenyl)lodonlun1po|y(V|nyl)sulfonate and the

|i k- The term "bis-(2-fluorophenyl)iodoniumaryl-sulfonate," as used
herei n neans bis- (2-fluorophenyl)iodoni um benzenesul fonat e,
MS(2Hummmmmbm@mmmmmMﬂWWMWMmeMMWf%mwMMn

bi fl od . | f - . .
71 wor oS P D ORI Y PEL 0B et SRR Hat 7-oropendgpium-2-
"bi s- (2 |d98ﬁ9&{h%@lbhsldzoﬂﬁﬁ}bw@n9bjﬁ>|d8ﬁhh¥ﬁ pSHUIAR S, bas2used herein means

bi s- (2-f1 udr ophenyl )i odoni um cycl opr opyl sul fonat e,

bi s- (2 fluonephepyidingoniiodorfingiSeytfbostetyis-Eiffonabenyiutionhen indeeylsatfmateer m
"b| (2-1,1 ophenyl )i odoni um het erocycl e-sul fonate,"” as used herei n neans
b|§' fPPﬁ@ %ﬁenyl)iodoniun1thiopheny|su|fonate,

bi s- (2 fl uorophenyl )i odoni um 2- pyridyl sul fonate,

bi s- (2-fl uorophenyl)iodoni um 3 -pyridyl sul fonate, bis-(2-

f1 uor opheny | Gqrermsds af thifinvenjionsan Sayasar anorp than opc ppyemnesiselhy | ) i odoni um

I ndonylsﬁHitIt&t@&E%‘oon atoms in the R or S configuration. Compounds having asymmetrically

substituted carbon atoms enriched with one configuration over the other are assigned the

20  configuration which is present in the higher amount, preferably 85% to 95% enrichment,
more preferably 95% to 99% enrichment, and still more preferably greater than 99%
enrichment. Accordingly, compounds of this invention can exist as enantiomers, mixtures of
enantiomers, diastereomers having relative stereochemistry, diastercomers having absolute
stereochemistry, diastereomers having at least one asymmetrically substituted carbon atom

25  which is enriched in one configuration and at least one asymmetrically substituted carbon

atom which is not enriched, and mixtures of the preceding.

Compounds of this invention can also have one or more than one carbon-carbon
double bond or carbon-nitrogen double bond. Accordingly, compounds of this invention can

30  exist as geometric isomers of either Z or E configuration or as mixtures of geometric isomers.

The terms “R”, “S”, “Z”, and “E” are as defined by the [IUPAC 1974
Recommendations for Section E, Fundamental Stereochemistry, Pure Appl. Chem. (1976) 45,
13-10.
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and the |ike. Compounds of this invention can have one or nore than one
asymmetrically substituted carbon atons in the R or S configuration.
Conmpoundswbavimgsmsynmetri cal | y substituted carbon atoneCeEmrse@iad7sth one
configuration over the other are assigned the configuration which is
present in the higher anmount, preferably 85%to 95% enrichnent, nore
preferably 95%to 99%enrichment, and still nore preferably greater than

99% enr i chmm;m o%%ﬁ?&ﬂﬂhwhyentﬁﬁm a@hcill R SitibA VAR PRseCAR K slts as
enantioners, m xt ures of enantiomérs, diastereoners having relative

ster eomémmb%remrakdm@hsr ssotmpn 9y ﬁzllmsz\onglt@rsltuaﬁe@im mad ragifdltlon salts

di ast er eoner s TPr:(gvi ng at I East a,[}sqy d i cal I]ﬁ blbstl ttut m?g ontat om

whi ch % “BAPPYHES"T ABHE CORTA° Pﬁgf Sfildandr SFATRESs! 68?1%3‘8&(}91 A Py

subst i tyitRBoraal, bRt heaMRI Bdhzbste 'Wthz@REHIERL, bROMAtE] BitjtaRS cathpHoge,

precedi ng. bCong)@unds of this invention can al so have one or nore than one
oYU

car bon-CeEw als| etrpigndishicorade. Jormaie..fhmgete, gbigprophpwhate, glotesradi ngl v,
conpounds.: of et} h@pthﬁoa‘?@%%p?a!ﬁsogt%nhf&&?ﬁ c%ﬁtoﬁhc?e .Pﬁé?%fdd?deoiapgbﬂ&%gz Zo Z" E

configuration 0O eonet T 1 Soner

and " E'laaste, msleﬁiejm&e@l@ysmﬂmdeuﬂéﬁaﬁ&ﬁﬁoﬁee Qﬂphnhglahe@ttsnéterm&emmeon E
Fundanment al Stereochem stry, Pure Appl. Chem (1976) 45, 13-10. Corrpounds of
th| s | rrelifs. BRMARY. Regliagtc.astkfats. ala&ph%t@rplgaqet Bropiongtss@icgigaict fagisal t s and

fo@fﬁfa?edtr [dr@ e{al?@'tﬁﬂﬁoé'géc%{a!té) allto u%gé %Hﬂe talﬂﬁ'u'hdpdﬁ{lhefté Q@I{ 'oq n.
ACI on Sa oun S are prepare y reaction wt acl C? For

exanp I e:,ontﬂoendﬂxfﬁthllﬁ enveadoqoaxteeneaat i eadnghradzidaherblon aBase addttuoatselts @spart at e,

benzoate, benzenesul.fonate, sul f at but yr at e nphor at
C o hor CUNGRAT R RRRON g g FEAISg bYTBI A an R A g BB phat e,
0l ut AR, RyonT S4tbb ke LSRN AR Beer HAARA! @ INHFREALRBI AR oRxliARr oM de.

hydr oi odi de, |actobionate, |actate, nal eate, mesitylenesulfonate,

met hanewal Aoertiam, malpﬂﬂhyhepetsﬁﬂlﬁmmﬂalm of megnosane, oxal ate, panoat e,

peclél nate, persulfate, phosphate, picrate, propionate, succinate, tartrate,
t hi'ocyanate, trichloroacetate, trifluoroacetate, para-toluenesulfonate, and

undecanoat e Bl ttsn Okola@MPU4NESd RéreinNinSansiépithiiRNa 8érBpsEa@Tiorh @ sigcbr aced
t hereby. Base addition salts of conmpounds of this invention may be prepared

by reacliigelvgnt Br a njasEe afifehvcatandpmtinspdiveak ioduovida plyehidsemiselie oF BiaHAL e,
phosphayg, ; is ﬁéﬁgf#aé’lﬂ?ﬁ&%ﬁ%gme%s di rcg&%@ug%ggﬁfggﬁ%t%no&mﬁ 3k LWARgySuch as

calcium ir S um SO I um or
vacuum, filtration under positive pressure, distillation, evaporation or a combination thereof.

20  Isolating may or may not include purifying during which the chemical, chiral or chemical and
chiral purity of the isolate is increased. Purifying is typically conducted by means such as
crystallization, distillation, extraction, filtration through acidic, basic or neutral alumina,
filtration through acidic, basic or neutral charcoal, column chromatography on a column
packed with a chiral stationary phase, filtration through a porous paper, plastic or glass

25  barrier, column chromatography on silica gel, ion exchange chromatography,
recrystallization, normal-phase high performance liquid chromatography, reverse-phase high

performance liquid chromatography, trituration and the like.

The phrase “isolating or not isolating” as used herein, means that during the practice
30  ofthis invention, it is optional to isolate a particular compound after each step prior to the
next step. Such a decision can easily be made by one of ordinary skill in the art, based on

stability, purity, solvent conditions of the next step, etc.
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The term "isol ating” as used herein, neans separating a conpound from a
sol vent, anti-solvent, or a mxture of solvent and anti-solvent to provide
a solid, worneolssas6or syrup. This is typically acconpli ehgaskgoomezns such
as centrifugation, filtration with or w thout vacuum filtrati on under

positive pressure, |IIati n, tion or ac th

| sol ati ng ecﬁxeﬁ‘ﬁt)jh EOPRRUNGR AR ﬁp &lﬁbesd‘(ff?ﬁadn ‘IIS&IF% gf&ﬁ@%“éﬁ

chiral \@érsﬁﬁ'%r%c(@ls JaRcboni AglarREd Ché’m%?rytlfb%‘zeloiﬁleﬁi Bicl BorbRR @ﬁﬁ.@l@ oE’U“ fying
is typically conducted by neans such as crystallization, disti IIatlon

extr act(Fl(@mDrfaWK@ Vat. 9dhS ((Fﬁ‘ﬂdugige&@ﬁt diambrishsi MAor Mékit4-6P-(dchtvrophenyliv t r at i on
th di |
col um padiebitir PR A To0 Bea EERG Bt SAFPost ke TR R BREToERE s ous

papgr, ygj qaq@h@n}qgulgllngxgﬁle{)@[)bf@m)aﬁgiouqn chromat ography on silica gel, ion
exchange chromato y, recrystallization, nornal-phase high performance

|i qui d (Ehiflopmsd: h onyl Weazenesubieasmidsi wis neatet @5 imhed 799 Balew.

chr omat ogr aphy, trituration and the Iike. The phrase "isolating or not

i sol ati ng” as used herein, neans that during the practice of this

i nvention, iSyntistiopbdutetalprépard $dluaice3-a parti cul ar corrpound after each step
prior to the next step. Such a decision can easily be made by one of

o][ di Ear(ﬁﬁﬂélRPllOanﬂWQSH]éo%}ﬁ}ben%%foéﬁmbqeaﬁiq 4{@((2;{6rqhﬂ%¥0pl§§b’l\) - conditions
T;
angd Uy R e B ikl £ B D R e ot ry

Devel opyethtsib nfapoplmisgnompteBndradea)ibedin t@béTﬁBrMm)an\idf Diﬁg,(btal

o SRRl Il A LR i o -

1R) - 3- (PR BeckiBada s@ﬁltﬂesm]tlsﬁlgﬁhﬁﬁé(tjoﬁié{ﬂy@mﬂllae'@tggé’l}v)tﬁ"[(QJ?MJ[Q &) - 23;150
((trifluoromethyl)sul fonyl)bénzenesul f onam dé was nanmed as in the ' 799

Pat ent th@mmentomwtmtmsm Bp@heand NalQgrcesagng a highly exothermic reactlon

tlrgl El(%org ing ﬁ%#%%%g%gﬁg{lsé%%{g(ﬁ.?s U| f' OE%%H sgtﬁ &a%%ql-%l-(_(2-(4-chlor0phenyl)-
1 yl ) e, him@hpley aghox=1-&n VL ylpearAhhipaetia. 1 -y INcarsrediiatas ldwerloverasynsibesi s of
apoptosis pronoters are described in the '799 Patent, and K. Ding, et al.

( Synt hdsiadditiopgbg veryrhiglpregiogmperatres are got rgadiby ashisanlle or isak onea bran
ref er e’k%?l)e Fmﬁ tﬁ?? o0 ﬁ‘és?sn&esgr?t?e(arlh %%ﬁ,g?gf’&erﬁﬁéhﬁh 'a’}&aﬁsgél{é ?@Et hyl
W't 56 sO, the da

i odi de, ICity concerns sequen ion step
uses Ruﬁrtlﬁg ﬁiadarllé\lal O, creating a highly exot herm c reaction. The Ding
' ez ﬁr (e? (236( g?ﬁ%{%g@gw@%gﬁ§g%?ev%guesnelxgﬁorat%ng o% the syIr;rt%esm described in the Ding, et

al. reference identified a number of problems. First of all, the chemistry used is burdened

with a potential genotoxic liability due to brominated products created when hydrobromic

and trifluoroacetic acids are used together. Also, when these or other acids such as

25 sl T ealFactivalo rermead gt eal mre S eatiars tvethocts cnnh sa cevedsliiratinn Viatd
aniet ynebtay VO rernaved vy INITOAl N SATION TMethary Snen a8 orvataiiveatiay Y YOy
and MCICCHVELY reimnOved DY VNG DUNNICANNH MOTDBOUS SN a8 Ciysiauizanonm, Y idig,

1 vesult. Finally, poor physical properties of
isolated intermediates made filtrations slow and inefficient.
The present invention avoids these disadvantages.

30 EMBODIMENTS

One embodiment of this invention, therefore, pertains to a process for making a

protected (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone, comprising:
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Sh-di net hyl cycl ohex- | -en-1 -y~net hy”pi perazi n-1-y~benzoic acid and | ower
overall yield. In addition, the very high reaction tenperatures are not
readi | y awbizemalssaseor i deal on a |arge scale. Finally, w®ha/tsgemwess
descri bed i n the Ding reference utilizes a relatively expensive starting

material. The present invento ous expl.orations he synt hesi s
descr: bed i n( }Ee IR} gl4e%/ @Fethﬁ@%é‘ﬁ@%%‘gm?u%‘?ﬁlﬁl 8’%1’“3&6 ﬁ‘&fIT%EFSt Bf“‘yeﬁP obl Iem;
First qjmah& (2E)@gﬁ:h€d3&'yﬁ{e{ 144354, 4Lan%aufquaﬁﬂexuﬁohe @nd)%ﬁﬂﬁg 8t n&%m&% c

liability due to brom nated products credted when hydrobron ¢ and
trifl ucho&dstl- ﬁlydmxdmedlyéen@kéé -diogthyhoyclohgkanone,windn t he e or other acid; -

ch us nethu >ulbni e sed, nmu S, ere generat ed hICh
oo et 1 Bt o R ORy e URR e BB B Bl ek R RE A F Gl

et Bodshagham £1ids §idh Iet%abfdmm%ﬂgai@,re&gém foypravide R pSotbctéd (DE)VWEr€ CO p O |
d as a result. Finally, poor physical properties of isolated internediates

made fi(hydrarympdylsn ekt iohanoncrd ippletinerar niohseleting theafirst ds t hese
di sadyﬁjsg&[%gtgg (2}5[\@@5(1@}%11 it ngq@p&l%%}ggoheggénsonbnventl on, therefore,

pert ai 0 a proc

(2E) - 2- (hydr oxynet hyl ene) - 4, 4- di net hyl cycl ohexanone, conpri sing: (a)
reacting 4,4-dimethyl cy cIohexanone an alkyl formate and a first base to
provi de ( 2E) IP—%%WWWIHW@H%BO Exddrdtaectyl-eycl ohexanone and i sol ati ng

or ot S s t hyl cycl ohexanone;
Ia( b)('(@%%rbﬂ%ﬂﬁhﬁ)x%ﬁthé éﬂ% oxynet Igy 2%2@)4 ﬁlm%[@hrr@\;t hzl czcl ohexanone, a
fs.eco?d (((amaethmﬂ1lal)d>iybmbthslehy)cyelbh@aanm®tmad:(ZE)gZ g(tetm?hr eagelnt ht 0 provi deda
irs r ot r i me cycl ohexanone an
i sol at i 1 )p@)ogy}r&ﬁ%{g 1&6)%14{? %ﬁﬁ@f%@é@e&anone or Y phayrrnaceutlcaal[I
(26) - 2- &M&M@Xdﬁ%b?%ﬁpaﬂed%%m&( ﬁ&ﬁh@'p?é?c%&ﬁ@%ﬂl%odﬁ%ft her enbodi ment

pertains to (2E)- di net hyl - 2-
(((trii sopropyl SI I yI ) oxy) met hyl ene) cycl ohexanone, (2E)-4, 4-di net hyl -

t hyl th | oh d (2 tertbut |
i eyt ) o 1A TR AR B RUEROT B r b 25r (5 o Y
phar Wﬁc(@(‘&ﬁlls@lﬁbﬂéws@ﬂf‘o&@)rﬁélhﬁeﬁ@bicléﬂ&ﬁﬁﬁlfe or B'pﬁ&@ﬁ&gut&ﬁllﬂ aschtddedhaltn t he
0}

precedi ng enb ment. Anot her enbodi nent pertains to the conmpound
( 2E) - 4,thergpfret hyl - 2- (((triisopropylsilyl)oxy)nmethyl ene)cycl ohexanone or a
pharmaceutically acceptabl e salt

Another embodiment pertains to (2E)-4,4-dimethyl-2-

20 (((triisopropylsilyl)oxy)methylene)cyclohexanone, or a pharmaceutically acceptable salt
thereof, for use in making N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide or
a pharmaceutically acceptable salt thereof.

25

Another embodiment pertains to (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, or a pharmaceutically acceptable salt
thereof, for use in making compounds such as those described in , for example, U. S. Patent
Publication US2005/0159427A1, the 799 Patent, and U.S. Provisional Applications

30  61/145611, 61/120275, 61/181180, and 61/181203, which are hereby incorporated by

reference.
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t hereof . Anot her enbodi ment pertains to (2E)-4, 4-di net hyl -
(((trllsopropyIS|IyI)oxy)nEthyIene)cyclohexanone or a pharmaceutically
accept ablwo=ead%1553%er eof , for use in nmaking PCT/US2009/047723
N-(4-(4-((2-(4- chlorophenyl) 5, 5- dlnethyl-l-cyclohex | -en-1yl)

??;Egkipg5?%@%&&%ﬁéﬁ%@‘$§$é%@#%%EV%%;lg%? &EE}Rg‘ghgﬂéyﬁ)shlfonyl)benzenes
ul f onany@emethy @ﬂﬂly@s{ygﬁeﬁgrelneﬁ%lxh@&ﬁ&m aph shasfﬁiaee&tfasmye%cepﬁmtsm%r

enbodi ment pertains 4-dimeth
(((trlnh@p®bpyI5|IyI)oxy)nethyIene)cyclohexanone or a pharmaceutically
acceptable salt thereof, for use in maki ng conpounds such as those
described in, for exanple, U S. Patent Publication US2005/0159427A1, the

' 799 PatentUA@ﬂgﬂQnﬁmdﬁ&gybngﬂ@b(Qgphmgghhg@$261/14561 1, 61/120275,
61/ 181 180, and 61/181203, which are hereby incorporated by

refer er(é(érlmﬁthvhéyl)@%@aihw&m)cw@ah@iaﬁ@n% or # hbarawapBigaldy goreptabilesaldi net hyl - 2-
L TR B O B O Y RIANENS o BipIECTRAE Rl

accepta er 60

( 2E) - 4, hmibithghhijydrazin- léﬂﬁﬁeﬁzcﬁsﬂ) Ims((($R) yl(mxph)omiatmyll)ane) cycl ohexanone or a

pharnaceutlcally accept abl e salt thereof, for use in mak

N- (4- ( (I(h(eml@wlf%w JBEIRRRNY AR - “ﬁtfhyromctéyléquéﬁqul)lpe.néq;peplg,l[fgnamlde or
mstllayl) P n&”ﬁk% @&g%wmaeof((m) 3- (norpholin-4-yl)- 1-
any §met

((pheny propyl)amno)-3-((trifluoronethyl)sulfonyl)benzenes
quonanlde or a pharnaceutically acceptabl e salt thereof. Another

enbodi ment pertains 2E) - 4, .4- di | -.2-
(((trlnethyl @Vf@%§§ﬁé %P@ﬂ%§%§?ﬁ%2g%§H@H@Lzbr a pharnaceutically
accept a(@(ltﬁnaﬁwsﬂ;ﬂw&{y%&hyfea £)cY88hdyAn Ok b1 p AFRUIISS UG ABLEL oS

descrlbed in, “for Pat ent /0159427A1 t he
799 Pahemef, fandc i lsaklﬁg @mmsomdalsucﬂmﬁl thesstdeosrebed in, fab&anple, 81./S1 PaRTG,

?%{.:1% %_E%L%’?IF%[}%?% 0%%11%8&7AA1? %eh‘959 %QE%I%,’ IaIrlT(? ﬂt e’?orxglgiloga Atp%htca fong0MPOU nd
di met hyd1y sisky | ,)aaxyones, o) esneso,4nd cdiigeedr;/| cycl ohexanone, or a
pharmaceutically acceptable salt thereof.
Another embodiment pertains to the compound (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone, or a pharmaceutically
20 acceptable salt thereof.

Another embodiment pertains to (2E)-2-(((tert-butyl(dimethyl)silyl)oxy)methylene)-
4,4-dimethylcyclohexanone, or a pharmaceutically acceptable salt thereof, for use in making
N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-

25  yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide or a pharmaceutically acceptable salt thereof.

Another embodiment pertains to (2E)-2-(((tert-butyl(dimethyl)silyl)oxy)methylene)-
4,4-dimethylcyclohexanone, or a pharmaceutically acceptable salt thereof, for use in making
30  compounds such as those described in , for example, U. S. Patent Publication
US2005/0159427A1, the ‘799 Patent, and U.S. Provisional Applications 61/145611,
61/120275, 61/181180, and 61/181203.
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Anot her enbodi ment pertains to

(2E)-2-(((tert-butyl (di nethyl)silyl)oxy)nethylene)-

4, 4- di netwigl2e9scissdsexanone, or a pharnmaceuti call y accept ablrasg@bi417der eof ,
for use in making N-(4-(4-((2-(4-chlorophenyl)-5 ,5-dinmethyl- 1-cyclohex-

1 Y benzoy! ) -GertRe SHEChGTirdis. Rateny PyviicaoHSAI LU PARIN bt ) pr opyl ) am

i NO) - 3-patdidt Mdnfi QY BHIRLIL) & ﬁdAﬂMﬂls)@e%%n@%al/fmw 61810138 Raaynmaey. i cally
acceptabl e salt thereof. Another enbodiment pertains to

( 2E) - 2-i¢lpdet{4-6@epqdiraphany ) 55-dirhdtoxlyy ctelidxy] emé)yl)methyl)plperazm- -y1)-N-

4, 4-di | ohexanone i cal tabl e salt thereof,
for usg‘éfmqr@éfﬁtg %Hﬁ%?é@gﬁgﬂ'@' ?Taﬁlgggﬁ)@éoé)é'h e3p , for exanple, U S
Pat gnt % QoM QESR4Z (A th n-Q onal
oI e opl @8*%% %*i’f‘?%i%%% o unds

descr i baimathylipipsazipdtdhiN-©4((l R 281 (apuszimsihybsoawiAt, the ' 799 Patent ,

d U Rr d
51/ 191 300 PP LR APER SRS SRR SRRy Do B DER ALy R BhedBee 37C
1-yl) met- W((M%Bro@dﬂh@nyll 5)8- dlmi\éthﬂcﬁﬂic(h(ek 13- 1-3hbraity@fpipek i -n) -N-((5-

1- ((phenﬁl t hi 0) net hi/{ ) propyl.) am g{& 3 -.nitro henyl ) sul fonyl ) benzam de,
4- ( 4- ((é( Ra-3clpoprapyHersiivflasrine:-lf( IWW’@))@FT@M ReopyD@RNg)-4-nitrothien-2-

am no 1-
?)h “% ’%qn%b% ld%o%y (qu Qﬂog‘(éihf%’? S%{Ilglr%o thylhgssul on)yl )phe)nyl )sul fo
| I) ;Je rsd)imthiﬂ)plp@tailﬂ-léﬂw @(4¢fﬂ-mombhn54’r%ptbpy5mdm®3hytrcmltnﬁhiﬁ;lfonﬂzl)éﬂ;-
era opr o am no

{ &iﬁ?{?’%&%ﬁ lﬁg,%(ﬁr(&%ﬁ-ygﬁ{(q&%nﬁ %35 4161%&@ fohe §¥)ﬁ‘i’unff o%w ) benzani de,
- (4- ﬁ{nﬁ&hﬁbﬂlﬁ&%ﬂqnﬂb N-83- ﬁr&ﬂﬁ?&@wy@i@-hﬁ%}fan#— en- 1-
yl) met hyl) pi‘perazi n- 1- - nor phol i'n- 4-yl propyl )am no) -3
- n| t roQﬂmﬁt,hb'))smirfofbphﬁhyl-)Slﬂfoph]éﬂe()@hpmdnﬁ%b)mﬂémri-&@xyﬂsecmrmldgménbﬂ )-5

IS thyI cycl ohex- 1-en- 1- yl)nethyl)piperazin- 1-yl)-N((3
-n| ((tetrahydro 2H pyr an- 4-
yl net hyI ) am no) phenyl ) sul fonyl)-2-(l H pyrrol o(2, 3-b) pyridi n-5-yl oxy) benzam
de, and the |ike. One enbodiment of this invention, therefore, pertal ns to
a process f d?nmqugmgnt(@f_thls invention, therefore, pertains to a process for rnakmg 2-(4-

ol o eneublam s AU ae L enlseR e, comrsino: (2)

provi de (2E)(aR- ( hyahtmgwcmﬁﬂmwtleﬁe;)dcmeé}ardinamd‘alkﬂfsﬂrMeXMQ fisst ot tbsol at i ng

or 2r60t plrg\(?lldg E2IE)92 (hydroxymezhy-le(nga/glr40()1(1¥11rgtel}yrl1c%llcleo%g>)(a;n%ng arclicli gglta‘gl){glg 8%/ golt?sho aﬁ%%one
the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone, a second
base and a first silyl ether protecting group reagent to provide a first protected (2E)-2-
(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or not isolating the first

25  protected (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

() reacting the first protected (2E)-2-(hydroxymethylene)-4,4-
dimethylcyclohexanone and 4-chlorophenyl magnesium bromide to provide the first
protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-4,4-dimethylcyclohexanol; and
isolating or not isolating the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-

30  4,4-dimethylcyclohexanol; and

(d) reacting the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
4,4-dimethylcyclohexanol and a first acid to provide 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-

5,5-dimethylcyclohex-1-ene-1-carbaldehyde.
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(b) reacting the (2E)-2-(hydroxynethyl ene)-4, 4-di net hyl cycl ohexanone, a
second base and a first silyl ether protecting group reagent to provide a
first provecr@dst8Bk) - 2- (hydr oxynet hyl ene) - 4, 4- di et hyl eﬂmushmmmne and
isolating or not isolating the first protected

(2E) - 2- (hydr oxymet hyl ene) - 4, 4- di net hyl cycl ohexanone; (c) reacting the first
protected (2E)-2- (hydroxynethylene) 4, 4- di met hyl cycl ohexanone and

4-chl or ophewﬁotﬁ@%ﬁ%ﬁﬁm@ b@[%lﬁ§tot21(40élﬁé!ﬂo§ﬁe S fslcﬁl%th?fc?&l%ﬁé;@@ eﬁ&@
1- (4-chl orophenyl) - 2- (hydr oxynet hyl ene) - 4, 4- i met hyl cycl ohexanol ;

i sol at icatpabdehpdg, or g(phamangittcla.kly faqzqeptabbrsatt@lmr@:f prepared as described in the

(2E) - hIor ) 2- (hydr oxynet hyl ene) - 4, 4-di net hyl cycl ohexanol ; and
(d) r eéj(cr?‘ieﬁﬁlgtel% Qp prot ect ed
(2Ep-1-(4- chlorophenyl) 2- (hydr oxymnet hyl ene) - 4, 4-di net hyl cycl ohexanol and

a first acid to provide 2-(4-chl orophenyl

di met hyl cyc|m&aﬁnéq¢émmt§a¢mw@rﬁzﬁﬂecléﬂr@)ph@ml)a§ ﬁrdgmetﬁly}w@bh%ﬂ@m:ﬂg t he
2- (4-chl, a?&égw%ﬁkx)nasprfag%aéjehﬁ%l%c%é(p%ﬁ*@?&ﬁt thkiSRe- 1-carbal dehyde. Anot her

enbodi nen
2- (4-chl orophenyl ) -5, 5-di net hyl cycl ohex-1 - ene-| car bal dehyde, or a
pharnaceutlcallg acceptable salt thereaof, Ere pared as descrijbed in the

precedi ng erbBRGHEMbOdIRR RefalBod {eHeropBsnyAl-h-digethylcyclohex-1-ene-1-

C )
e CeRAFRY ol du A PRIDN RRBESpl e SR A e
2- ( 4- chihtoroptvaniys)s- Ei,rﬁe—thijlrﬂe‘cyql«blmye]l emeagA)meemmlmamm)bpdmylm-(@lR)-
h t' |l bI Ki N-(4-(4-((2-(4-
et or oprtny P+ ST HebpsBriyr GhERopsDERIOESS | T net hyl pi por aci ne -

1 yl) be(('t?l@lﬁb])onﬁﬂ(ﬂ%suﬁ@yl b’énﬁéﬁgﬁﬂﬁ‘ﬁhﬂnm&brwp)narrnaceutlcally acceptable salt thereof.
1- (( phenyl sul f anyl nethy propyl)am no)-3 -

((trifluoromethyl)sul fonyl)benzenesul fonam de or a pharmaceutically

ac ptabl e salt, there Anot her i,men rraips to

8Pt o ophistibd oG g BRI o PR SR berB T L iR ieyatahes-one-1-
p har Ma.c@tHal dedl dd] org paMRERiIcARY hedePRBROAI tRREfUHR ubdinMRkiing csiRpRAMAdS such
as those described in, for exanple, U. S Pat ent Publ i cati on

US2005/s04158uthpsedesetieed ingor F»amﬁ@, U o @atgnsPulpications USRS/ AHOH2 2AL ithas
61/ 1456 ;fp@? [,181.2 yl
fornateé %gég&é Efﬁggééé%%£%§ﬂ8¥ﬁmﬁPgﬁﬁéééhg?g%ggﬁgg ﬁ?hg@ %%rnate
et hyl favrreee3. n-propyl formate, tert-butyl formate and the |ike.
20
Examples of alkyl formates useful for the practice of this invention are methyl

formate, ethyl formate, n-propyl formate, tert-butyl formate and the like.

Examples of first bases useful for the practice of this invention are sodium hydride,

25  sodium tert-butoxide, potassium tert-butoxide and the like.

Examples of second bases useful for the practice of this invention are triethylamine,
2,6-lutidine, pyridine, imidazole, diisopropylethylamine, N-methylmorpholine,
dimethylaniline and the like.

30

Examples of first silyl ether protecting group reagents useful for the practice of this

invention include trimethylchlorosilane, tert-butylchlorodimethylsilane,

triisopropylchlorosilane, tert-butylchlorodiphenylsilane, and the like.

20



Exanmpl es of first bases useful for the practice of this invention are
sodi um hydri de, sodiumtert-butoxide, potassiumtert-butoxide and the I|ike.
Exanpl es wb 20@ci3ss6bases useful for the practice of thi ®CTroseswiosT2ar e
triethylamne, 2,6-lutidine, pyridine, imdazole, diisopropylethylanine

N- et hyl nor phol i ne, met hyl ani e and the like irst silyl
et her prot it aﬁé’lﬁrocfg{ﬁ“rpé et rypctiydens)- Pk a <o B NS A

i ncl udegbfi f@td%&m&r&ftmk %R%nn&r?fnkru*ab!YYE)CAT‘MH'{IH%?EEJW| si | ane,
triisopropylchlorosilane, tert-butylc I'or’odi phenyl si | ane, and the

i ke. E)(é([tmlsqgopﬁlsﬂyl)ogy)rpertbylem)eyj:lohexanone (2E)-4,4-dimethyl-2-

br bt R TTaRRIp REpes YRR R by oo T e
(((tri lb'il@;ﬂ(d?ﬂ)éﬂh%)bﬂjl)d%&)&é;ﬂ*lbﬂé)ﬂﬂ&hﬁﬁ&hﬁbﬁé{@ﬁb&B@one( &Fd)rhé lifc di met hyl - 2-

(((trinmethylsilyl)oxy)met ene) cycl ohexanone, (2E)-2-(((tertbutyl(
d|nethyI)S|IyI)oxy)nEtherne) 4, 4- di met hyl cycl ohexanone, and the |ike.

Exanpl es of

(o1 < oS PP Bs TSI s Ry et HyPiomls o S Shicanol s
usef ul dlmmhtyhgclphacahblselseﬁul fdiilth?e prasepiof ¢his invehtisteinClRE (1E)- l(eldr
chlorophenyl)-4 4- di et hy (((triisopropylsilyl)oxy)pnethylene)c cIohexano

|, (2B ﬁ_Qr?ghenyf) -4,4- dlrnethyl 2- (((trusopropylsﬂyl)oxy methylene)cyClohexanol, (2E)-1-

(2 o T P B 1 TR O B A RIAERC a0 5% Y sl

1-(4- cr‘du@rl(]mmemyl)sﬂﬂ)o&y)jn@thylhyd)ely(,ﬂl -diievophalyl e d-ditethickeloh&eaotpndshof fi r st

aci ds eful for the practice of this invention are tetra-n-butyl anmoni um

fluori d& trifluoroacetic acid, hydrochloric acid, trifluoromethanesul fonic

aci d, sulfurlc acid and the Ilke. Step (a) is typically conducted for about

6 to about 18 hours in a solvent such as tetrahydrofuran,

N N-di met hylﬁﬁﬂmﬁdéirstrﬁicidlsusﬁgl ﬁOhéweUﬁcti@:n@fﬂh%imelk@n&ep (b) is typically
ucted f bout 6 _hours | ts such as

C et Panyarsnar il BpdRe i SraRHi il SARERE A ethyl acetate,

m xt ur esifibehRefanasitfohtectd, k@ furfet R 4&)the siké.ypi cal |y conducted from about 2

to about 4 hours in a sol vent i ncl udi ng tol uene, diethyl ether,

tetrahydrofuran, N, N-di nethylformam de and the |ike or m xtures thereof.

Step (a) is typically conducted for about 6 to about 18 hours in a solvent such as

tetrahydrofuran, N,N-dimethylformamide, mixtures thercof and the like.

20
Step (b) is typically conducted for about 4 to about 16 hours in solvents such as
tetrahydrofuran, DMF, toluene, 2-methyltetrahydrofuran, ethyl acetate, mixtures thereof and
the like.
25 Step (c) is typically conducted from about 2 to about 4 hours in a solvent including

toluene, diethyl ether, tetrahydrofuran, N,N-dimethylformamide and the like or mixtures
thereof.

Step (d) is typically conducted from about 1 to about 4 hours in solvents such as
30  toluene, diethyl ether, tetrahydrofuran, N,N-dimethylformamide, water, methanol, and the

like or mixtures thereof.

Still another embodiment pertains to a process for making ethyl 4-(4-((2-(4-
chlorophenyl)-5,5-/dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoate, comprising:
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Step (d) is typically conducted fromabout 1 to about 4 hours in solvents
such as toluene, diethyl ether, tetrahydrofuran, N, N-dinethylformam de,

wat er, nmewbanol1553nd the |ike or m xtures thereof. Stil lpCarustévensmabodi nent
pertains to a process for making ethyl 4-(4-((2-(4- chlorophenyl)-5

conbr 1 5 ng” (&) SR TAG-G e eRh BBy RBes ot bty TRRORAE. 1. ene-

1- car baljdghydgeragh Y bdRhReMAZ st r‘e&'ﬁc@@é‘%&ﬁﬁ £nd888ladngd btk idogMingiNg agent
and isoldating or not” isolating the ethyl™ 4-(4-((2-(4-chlorophenyl)-5

, 5- di mestlig} Mele( Drerhlotopbenyl)}-§I5)diectiyl yplopex-dzinal-yhmethly)bipareet . Exanpl es
of first bredu i ng agents useful for the practice of this invention include
sodi umel)r (o eoxyborohydri de and sodi um cyanoborohydride. Step (e) is
typiscal |y conducted from about 10 to about 16 hours in solvents such as

di chl oronet hane, acetonitrile, toluene, diethyl ether, tetrahydrofuran,
N, N- di net hy | Exsrpigsioddirstredusing agsnpts Usefu for sherpsactioniok this wyentinsrigeiidand t he

I4i_ l(< e ( (%%hélb‘ @ﬁp%gg%@q&;agag@@a sdfffrh AR pbBRFERN.

di met hyl cycl ohex-1-en-1-yl)net hyl ) pi perazin-I|-yl)benzoate prepared as
described in the preceding enbodi nent. Still another enbodi nent pertains to

ethyl 4-(4- (o (e)fisctﬁp@ﬁlgpp@}qiypt)ed rom about 10 to about 16 hours in solvents such as

di mgt hyj: = |- - | 3; i [ oate , or a
phf’;?rB rra)édétg}%{?ﬂ(? gf%ﬁéng’ca?g%% gﬁ{%@ %{ (%1%2%% , 1%(f:)rrh I-lsyucisr%ei%?a[ri:g maki ng

N- (4- ( ANN-Cin{othyd folronmptee methyd Gert-Batdi atiedrhmplixtures theyolf ehdihe likeen-

1-yl) et hyl) pi perazi n- 1-yl)benzoyl)-4-((( 1R)-3-(norpholin-4-yl)- 1-
((phenyl sul fanyl') met hyl ) propyl ) am no) - 3 _ _
-((trifluor st Mtnes Hh%@&ﬂ&bﬁg&%@ %{Hy@ﬂqm(@e(4clﬂéroﬁh&%E5[§fEUt ically

acceptabl e salt thereof. Anot _enbodi'ment pertains to“ethyl
4- (4- ((dmethybiyblohophenyl-ybscthypiprearziy] -glbérahete prepasd-as-dgsorrped rythe

| ) picperazin- 1-vyl)benzoate, or a pharmaceutically acceptable salt thereof,
foﬁsus@r?%g}%lﬁ"ﬁb(f)d%?éwnds such as those described in , for exanple, U S

Pat ent Publication US2005/0159427A1, the '799 Patent, and U.S. Provisional
Applications 61/14561 1, 61/120275, 61/181 180, and 61/181203. Still
anot her embodilh#wethep embadingent pertpingrte ey 4 Cridk¢erophenyl)-5,5-

4-(4- (2 (4 heqyl | TEL Y] - o3 BRirmaceu
s LT e SR e LGRS o it
acceptable salt thereof, for use in making N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
20  cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide , or

a pharmaceutically acceptable salt thereof.

Another embodiment pertains to ethyl 4-(4-((2-(4-chlorophenyl)-5,5-

25  dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoate, or a pharmaceutically
acceptable salt thereof, for use in making compounds such as those described in , for
example, U. S. Patent Publication US2005/0159427A1, the ‘799 Patent, and U.S. Provisional
Applications 61/145611, 61/120275, 61/181180, and 61/181203.

30 Still another embodiment pertains to a process for making 4-(4-((2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic acid, comprising:
() reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and a third base and isolating or not isolating the 4-(4-((2-
(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic acid.
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(f) reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dinethyl cycl ohex-1-en-1yl)
nmet hyl ) pi perazi n-1-yl)benzoate and a third base and isolating or not

i sol at i ngwoheos 56386 ( ( 2- (4-chl orophenyl ) -5 , 5-di met hyl cyciraiseo09/0177en-

1-yl) et hyl) pi perazin- 1-yl)benzoic acid. Exanples of third bases useful for
the practice of this invention are sodi um hydroxi de, potassi um hydroxi de
and the like. Step (f) is typically conducted from about 10 hours to about
20 hours i n g {oF ik Bast$ uhll aP0the p&é’cﬁE@Bﬁ’t‘ﬁ{SQTl%IﬁBn arbeﬁrdﬁﬂ@ﬁ droxide,

2-met hyl tetrahydrofuran, water, m xtures thereof and the like. Still
anothemqmﬁmmnthmMQemudhnbkto
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex- 1-en-

1-yl) et hyl) pi perazin- 1-yl)benzoic acid, or a pharmaceutically acceptable

sal 5 t her eofstepif®Raysidalfscohgastd B dvdut PEhdre &esion 02 GRRAS i ®NontsShich |
anot her enbodlnentﬁggrtalns to

4- ( 4- ( (B-<cthynelh tasiabptrefyan, hsptanesi Aundilylieprehysheforan, water, mixtures thereof and
en- I-ylégﬁ yI)pipera2|n | -yl )benzoic acid, or a pharmaceutically
acceptable salt thereof, for use in making

N-(4-(4-((2-(4- chlorophenyl) 5, 5- dinethyl-l-cyclohex I-en lyl)

nmet hyl ) pi perazin- 1- yI benzoyl )-4-(((lI } nor phol 4-yl)- 1-
((phenyl sul fS&H Iy)ﬁstefﬁ ?ﬁpwgpgrgﬁqsﬁgﬁ -(4- ((2 ( chlorophenyl) 5,5-dimethylcyclohex-

(Glyri T4 |y
acc ot oot o g A e ey i A RITP G LE6H,
4- (4- ( (1Reffdecdd desaiivdny the-1Be&dcigretbodinng | ohex | en-

| -yl) met hyl) pi perazin-1-yl)benzoic acid, or a pharnaceutically acceptable
salt thereof, for use in nmaking conpounds such as those described in , for
exanpl e, U 1 g@%@ and
U S PrOV|sfﬁﬂgﬁﬁgﬁﬁ%?Eggkgﬁgﬁ%%ﬁ%ﬁgggqicgéﬁ 126@%%mﬁ%§;fg%@%1 hex

61/ 1812I0&n- 1Sﬂ)rﬂldthﬁ)mpdﬁwn-émti)idnxmmamd;fOrtaml@rmwemalkyracwmdﬁ@mtrtéae;repér tai ns

(o83 B ER e B AR Gest sy Dyt T syt hsrdbsielgr dhexanone,

EgE) 421 )Iﬁeitﬂﬁ%ﬂiyéraﬁn 1641 §Behkaxs-yt (SR )-3L (ridiphommidylhane) cycl ohexanone, or
er

i bt ot et premBpmin- i rituepaross by oo ariOhra zensomiIasidy: oF a)
reacti lﬁhﬁm%hﬂﬁﬂ8¥w8¥9&393%?@8&8£ ethyl formate and potassi um
Qﬁ% top ovi de

tert-bu
(2E) - 2- (hydr oxynet hyl ene) - 4, 4- dinethylcyclohexanone and isolating or not

| ati th 2E) hyd t hyl 4, 4-di th | oh d (b
AL AR b STl ST S

en-1-yl)methyl)piperazin-1-yl)benzoic acid, or a pharmaceutically acceptable salt thereof, for
use in making compounds such as those described in , for example, U. S. Patent Publication
US2005/0159427A1, the ‘799 Patent, and U.S. Provisional Applications 61/145611,
61/120275, 61/181180, and 61/181203.

25
Still another embodiment of this invention, therefore, pertains to a process for making
(2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone, comprising:
30 (a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium

tert-butoxide to provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and
isolating or not isolating the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone; and
(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,

triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
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triethylamne and trinethyl chlorosilane, tert-butyl chl orodi nethyl sil ane,
ortriisopropylchlorosilane to provide (2E)-4, 4-di net hyl - 2-
(((triisopoapyssisgl ) oxy) net hyl ene) cycl ohexanone, (2E) - 2C#Ausovotolyms 2-
(((trinethylsiIyI)oxy)netherne)cycIohexanone, or (2B)-2-(((tertbutyl(

ﬁ:){relt gg]lmgsgin!ﬁé%ﬁgrgs1lartleh%lprg\?l)def'ZE% f4'§e ca/cl ohexanone and i sol ating or
(2E)- 4('6(;[1@1& Z}'SMLl‘Iﬁ)o&grfrﬁéth éﬁaemw&aﬂdﬁleg]&fyhmam& 1Bne) cycl onexanone, (2E)-

4, 4-di net h nethy ) oxy) met hyl ene) cycl chexanone, or
(2E) - 2-(((([Iﬁmeuhylsuylydn(y)methylene)cyclohexanone or (2E)-2-(((tert-

di met h ﬁa@ﬁ%&%%@?ﬁé y, O&V%E?e[ﬁ}ae é 4.4 glﬂﬁﬁﬂ%ycﬁglgelxggoenxeaarﬁ 1so'lat@1%ootrr1]1%{ enbodi ment

per t ai

(((&riijsopipyb §2E)y4 4Jawétﬁ?myd(@ﬁ@beo@mwﬁﬁaﬁqulén%E)m%héxadlbﬁ@t(bEj 2-
(((trinethylsily ene)c exanone é((tertbutyl(
di met hyt, §éimgihylo&f,()(tmqﬁlwlséé)pxm)mmlwlmwlqhy&mﬁémxr{ B2-(((

pr aced Ty LS Y a4 ey BRRRETR, T Thvention per ai ns

to a process for naking 2-(4-
chl or opheny di_ nmet hyl cycl ohex ene-| - car bal dehyde, conprising: (a)

I
reacting 4, 4LHﬁW§ﬁﬁ§Pé¥@¥6ﬁ@&%ﬂ%ﬁﬁzEbﬁﬁW¢nF3W’ frét e and potassi um
ter bbUt(F)(a %55&18W?&§ta %%%C}%yh%g&%g?&@;ugﬂ&)meﬁﬁ -di net hyl cycl ohexanone

and i so
(2E)I 2- ((Guytdethx})sﬂglt)mwmaél)fleﬁﬁ)@ydthwa;ynd PERpX4fiene; (b) reacting the

DL T AP LI
triisopfeaydlar tﬁ@ﬂebﬁ@?@ﬂaﬁbdﬂa@@&%e& %eforé’ce@h@%ﬁﬂﬁhm%nt

(((triisopropylsilyl)oxy)nethylene)cycl ohexanone, E) - 4, 4-di net hyl -
(((trlnethyIS|IyI)oxy)nethyIene)cyclohexanone or (2E) 2- (((tertbutyl(

glog%;[ gg: )ats : ln% e OX¥Rer €m IBX('il%lne?lz 0f4 this i 1nve 10n 1%/11% Pohaef)(r%ggsn%or ma 1n 9 | 2 ting or

(2E) - 4, Aidib;lmw?l& - 2d{rkdthf 1ty SHRKOPYS | libh iy deet ,Ibme@ cycl ohexanone, (2E)-
4, 4- di net hy ((trimethylsilyl)oxy)nethyl ene)cycl ohexanone, or
(2E) - 2- (((t ek butryqtqtmg 4,4-dimethylcyclohexanone, ethyl formate and potassmrn tert-

d h I h
(28 - & Ao AR R S R, B RS RS o Rk B8 1
(2E) - 4IﬁndbmmhgMkAZE}Q«ﬁpmbﬁﬁhayb&nby4%QMMMm?EbeEaeh@yglohexanone or

2F) - 2- tertbutyl
( 2)0 (( (b) r)e/ac(ting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,

triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-

25  butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

() reacting the (2E)-4,4-dimethyl-2-

30 (((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
magnesium bromide to provide ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
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di met hyl ) si |l yl ) oxy) net hyl ene) - 4, 4- di net hyl cycl ohexanone and 4-chl or ophenyl
magnesi um brom de to provide ((2E)-1-(4-chlorophenyl)-4, 4-di net hyl -
(((triisopoapyssisgl ) oxy) net hyl ene) cycl ohexanol, (2E)- PCT/US2009/047723

1-(4- chlorophenyl) 4,4-dinethyl-2-(((trinethylsiIyI)oxy)nethyIene)cyclohexa

I 2E but yl (. di hyl hyl
20(4 CH( ) H§§ t @%ﬁ@%ﬁ HS@%ﬂéﬂ% &%$)Oé%%ilgoraspﬁé or not isolating
the ( ZEE)u’t}l'l ({11416@19 )Q[ﬂ@i@ﬁﬂé‘[ﬂ}{l@ﬂé} i@t Bxbhdiyl)-4,4- dlr?%tlElgllcyclohexanol and

(((trllsopropy Si’l I"ene) cycl ohexanol
1- ( 4- chbdatophampt Jsolting then@Ent H4Thlorophenyl)-4,4- dlrnethyl 2-

t I | oh tert
Gt et T ER P o B e D B S P Bty A (et H e ecanor
and 5( d)(((rtﬁagﬂlylagylP&@ mbthifn6fel A6RKAGSYY b) ?1243)42 - @ tm-t hyl - 2-
(((trllsopropy SI]Y %nnethylene cyclo ano (2E) -
g_( E? Cmuﬂ] @lfm]@i:hyl)y ) oy g )=12¢ T:hlorophenyl) -4,4- dlrzlztllzl;llczcl(ol(le(ianolt ta;n(: ¥
rime n ertbu
di et hyl )s?/l )gx)e%%%ﬁ?]% g'-@%f‘%i’%?%ﬂ%%o‘? et&?)z 4, 4- di met hyl cycl ghexanol

and hyC{((ﬁ@bd)}ﬁbp}ds@d)oﬁy)r@etpﬂeﬂé)dﬁ:lohexanol (2E) 1-(4-chlorophenyl)-4,4-dimethyl-2-
2-(4- chlorophen | )-5,5-di net hyl cycl ohex-1| - ene- I-carbaldehyde and isol ating
or not (@rétpg_tpy]ﬁgy (pf@l’)methylene)cyclo exanol, or (2E)-2-(((tert-

2- (14-C cy eq o il anot her
e e s e P R e e Gl e

1- carbdbdﬁhyﬂmmzmnhappmamnﬁééuhbnaﬂmywaé¢e¢naﬂbm3$hﬂmxﬂhﬁmebémbﬁddpabed as
described.in the precedi.n di anot her e |nent ertains to
it UM e T 2T S R i ARSI A R

, 5- dlnqkh&ﬁ&g@a ohex- 1-en- 1- yI)nethyI)plperaZ|n- 1-yl ) benzoate, conprising
: (e) reacting 2-(4- chl orophenyl)-5 , 5-di met hyl cycl ohex-

1-ene-1- carbaldehyde ethyl 4- plpera2|n | -yl benzoat e and sodi um

o 03 bt B Siish BBt ot A orhB RS beh STt eSOl 8 azi n-

1-yl') benegpiig@ehydt) drla [ﬁﬁﬁhiﬂ%ﬁtl&ﬂl‘?@dbéﬁﬁdﬂG 0T thades pir@aﬁdhi}( ldescribed in the
4-(4-((2-(4- chlorophenyl) 5, 5-

di met hyiresgdingteasbhadiraent] -y ) net hyl ) pi per azi n-1 -yl ) benzoate, or a
pharmaceutically acceptable salt thereof, prepared as described in the
precedi ng enbodi nent. Still another enbodi ment pertains to a process for

mak: ng 4h(|4 St{| Panfofhree bhlbbdm’ltmgpféﬁams&oa palodeRs hylnmﬂmigwleyM (11 @n-(4- ol
1 nmet I perazin- 1 enzoic a conprising : reacting et
{2@) ( (@l%zﬁ@%%ﬁe%ﬁmhylg@)@earhﬁq ?k%hxémnﬁerﬁzsi%ﬂ srlghe)lzoate comprisig:

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride and isolating or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate.

25
Still another embodiment pertains to ethyl 4-(4-((2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoate, or a pharmaceutically
acceptable salt thereof, prepared as described in the preceding embodiment.
30 Still another embodiment pertains to a process for making 4-(4-((2-(4-chlorophenyl)-

5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic acid, comprising:
(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and sodium hydroxide and isolating or not isolating the 4-

(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic acid.
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met hyl ) pi perazin-1-yl)benzoate and sodi um hydroxi de and isol ating or not
isolating the 4- (4-((2-(4-chlorophenyl)-5 ,5-dinethylcycl ohex- 1-en-

1-yl) met wD)2peyssasei n- 1-yl ) benzoic acid. Still anot her (Pmliﬂmmmmﬂpertal ns
to 4-(4-((2-(4-chlorophenyl)-5,5-dinmet hyl cycl ohexl -

en-1 -yl ) nmethyl ) pi perazin-|-yl)benzoic acid, or a pharmaceutically
acceptabl e salt thereof, prepared as described in the precedi ng enbodi nent.

Still anot hesmﬁma% eRBbdifent Prinifst QoL@ (4-ERSEDheRR)-5 Beliin@inyfoyb Bhéx-

process for making

( 2E) - 4, Yerdtil rydimimphyl Pigetdin-ilid Benopy hail] ol ) mheyhaesthgd ey eppdil o brdithesn s,
EZE) gp?%;?a{reé Sb(%’ts‘iﬁied(u(‘ herﬁrge&%pll\{gle%go;&% gné'y) net hyl ene) cycl ohexanone, or
d|ngthyl)5|IyI)oxy)nethyIene)-4,4-d|nethylcyclohexanone conprising: (a)

reacting 4, 4-di net hyl cycl ohexanone, ethyl formate and potassi um
t er t but oxi degttlban}?ﬂ@m@ odiprent th@wym%mymthwf@maeﬂm&mﬁ mechspl feyeprkiRexanone

t ab t t

(25 - 2 CRyaro RS BN SRRy Abr RO Mnea R B0 A fimetiiing e
(2E) - 2(«hmdaﬁyMﬂﬁb@gbﬁ@e@kﬁgﬁydbmamhmkgyﬁtﬂheu@aame trlethylanlne and
trimethyl chlorosil.ane, but yl chl or odi net hyl si | ane,

111 SOy RRIEPOOH IEm ey ISRk -y e SRR RS i e
2BY- 4, 4- di ey hyl |
(35 & &8 e SRS SRRl

( 2E) - 2-Hufd:tidy ﬁot}ﬂbxyiﬁé (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone at about - 10°C

dlnethyl)5|lyl ) met hyl ene) - 4, 4- di et hy Icgclohexanone and isolating or
not i sdbabeH@® Hl@d 1solat1ng or not 1solat1ng the (2E)-2-(hydroxymethylene)-4,4-

(2E) - 4, q%% tr||sopropyI5|IyI)oxy)nethyIene)cyclohexanone (2E) -
4, 4-di (ﬁ?%mgﬂﬁ ?§%$%%tHyIS|IyI)oxy)nEthyIene)cyclohexanone or

(2E) - 2- (((t @b} butrgddting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
dlnethyl)5|lyl) 1Mf?msth yl ene) -4, 4- dlnethylcyclohexanone Anot her enbodi nment
d

per 193i ,{gletthégla(xgm t@nmtl}yé@h@tpsliane tert-butylChlorodimethylsilane, or

trii t hyl - 2-
({1 nEREDRE Bl e BT L B8R g iR, D
di net hxt()ﬁlséptbp;ﬂsﬁy;)l)myhyétﬁyleﬂe)éycﬂﬂommiﬁinlaydzﬁym @&@@mm«a or a
pharmaceutically acceptable salt thereof ared as described in the
precedlﬁ@“@ﬁﬁﬁ@lﬁ@%ﬂomsﬁykpdﬁﬁﬁﬁﬁéﬁn@%b86ﬁﬁ%ﬁ£«ﬁ@¢1alns to a process for

Ki dehyd

e 8 s PAOOSBIERY ko v 9 S, P Stk AR e o S

pot2@ssiisgtating the (2E)-4,4-dimethyl-2-(((triisopropylsilylJoxy)methylene)cyclohexanone, (2E)-
4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-

butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone.

Another embodiment pertains to (2E)-4,4-dimethyl-2-
25  (((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, and 2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone, or a pharmaceutically

acceptable salt thereof, prepared as described in the preceding embodiment.

30 Still another embodiment pertains to a process for making 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde, comprising:
(a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium

tert-butoxide at about -10°C to about 0°C to provide (2E)-2-(hydroxymethylene)-4,4-
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tert-butoxide at about -100C to about QOC to provide

(2E) - 2- (hydr oxynet hyl ene) - 4, 4- di net hyl cycl ohexanone and isol ating or not

i sol at i ngwoheoyB&3862- ( hydr oxynet hyl ene) - 4, 4- di net hyl cy eCohsz@aons23 (b)
reacting the (2E)-2-(hydr oxyrret hyl ene) - 4, 4- di et hyl cycl ohexanone,
triethylamn trinet hy. chIorosHan tert tyl chl or odi ilane, or
triiso %Wﬁoﬁaleg%@%@ ol pr nof ekt ltﬂgt%fb@%ﬁ %yw@%@&téy 43"

(2E) - 4, #indint gpc?p%heganoﬁﬁ((t riisopropylsilyl)oxy)methyl ene)cycl ohexanone,

(2E) -4, 4-di e ((trinmethylsilyl)oxy)methyl ene)cycl ohexanone, or
(2E)-2-(((t db) butryaltc(tmg the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,

di et hyf %&lyh\éu%%%yd) trlmemlylﬁl oet)oéif'd tg{rtrﬁlt[ngllﬂg%%lmeh[ﬁ%sﬂﬁlgeorand I'solating or

not i SO

(2E)5 4, tﬁrs@bfé_%%f_&%ﬂon?ﬂlﬁﬁe( atralbbw@ocmw oy b )@esyﬁraﬁh@yi@w%&ﬁﬂezcanone (2E) -

di met h trimet hyl silyl)oxy)nethyl ene) cycl ohexanone, or
( 2E) 2- (((([1@115mmjslj/ylxoxy)methylene)cyclohexanone (2E)-4,4-dimethyl-2-

di met h i | h
(o5 a ST R R EsonaRs T R RE T one cyel ohexanong, |
E gg 421 tﬂn;?gdiﬁ%ﬂw )mgrl)o(x&;xhéthﬂ@ﬁé)w Aldindth Pyl omixbivdRNAN GytdtRRFaBPNe, or
er
d| met hyﬁq(l@mnquhy @é)%tdﬁwtéwe% -(tridsoprapyisilyDeyonsHesensiyelohpernane. KEBF-opheny |
eSIAfJ {n gﬂnﬁﬁ%l?%g U%I%Hétlyp%%%ettﬁyl%%gclo%gganoge pgrc(ytfjf (((tert-

gl Erzt h;rz]dlut>a(o(ugl(emm)?ls;omxgpyétsylblyé))mylhﬂahﬁymmmy@iephex anol, (2E)-
chl or ophen
di net hyl - 2- ?Glt r iTRRatIgItas (2B Ak ity ene) cycl ohexanol , or

(12(E Zl (2: h %1?1%&&%5@5{ ‘%9183 g}%&%%@%&;ﬁ%%g@@ﬁ'@ %}eﬂgllatl ng or not isolating

t he (( AH)rimethisdplaryymbianicng)csicldhckianetdpt (22)-2-(((tert-
(( Eltjr Hhsugﬁgﬁ Wl)ﬁlyﬁo&yﬁ% tlg%q)eégf )dlCIXGtL}?er]}?gi negilanone an)d 4-chlorophenyl
t tayl
((ZII( Ere'[ Ih % lﬁh ‘)"?dgt hy eneg %Q‘%gh{% or %%Vel(rilé; (fﬁ)z@f‘ gpfﬁét@%f}ylgglﬁh(exanol
and ( d)dumeﬁuyt D¢ tr{igHeypitlsilydosnoatioyd brenystcl ohéd x dodli (BEY-hy(H -cBlorophenyl)-4,4-
o RS R oS e e EBEh S SRR or (25 2L tert-
(((tri %%ﬁydlﬁbw )é@i)&;zﬁ%&wl@ﬁ@) 1%&&19&%}5%18)1}4 @Idlﬁl@tﬁ}rci}cl()ﬁ&&aﬁslt B Y (
di met hyl)silyl) 4

| or ophienyl) di net hyl ¢ycl ohexanol
andOhydst@tltHgﬁmmt woladngtth@(l(ﬁibtl Fochlbwpabmu}- 4,Z®Bmeth<yl @f ovi de

2 a5 S RSB AT T SORR A £ 51 o o
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol, and

(d) reacting ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-

25  (((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol and
hydrochloric acid at about 5°C to about 20°C to provide 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-

30  5,5-dimethylcyclohex-1-ene-1-carbaldehyde.
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5, 5-di net hyl cycl ohex- 1-ene- 1-carbal dehyde. Still another enbodi nment
pertains to 2-(4-chlorophenyl)-5, 5-di net hyl cycl ohex-1-ene- 1-carbal dehyde,
or a pharwacewtissisbl y acceptabl e salt thereof, preparedras/use@onityes i n the
precedi ng errbodi ment. Still another errbodi ment pertains to a process for

Ki t hyl hI h 5-di t I 1-en-
o Ses by S Ao SRR B UahursashaD - FRdE ot e
2- (4- chi_gr-0Rh |3)0r5d p&nﬂa&ﬁﬁm %eép@mésaltlth@@sf Lr&afdak delyfed itthbY!

4- pi perazi n-| -y benzoate and sodi umtriacet oxyborohydride at about 15 OC to
about J@aCdmgenitwdintitng or not isolating the ethyl
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex- 1-en-

1-yl) et hyl) pi perazin- 1-yl)benzoate. Still another enbodi ment pertains to
et hgl 4-(4- (sﬁﬁr&ﬁ&hb@ﬂb@&h@wf;éﬁa@ls&o a process for making ethyl 4-(4-((2-(4-
di met hyl cycl ohex-1-en-1-yl)nethyl)pi perazin-I|-yl)benzoate, or a

phar rraccémrpnlmnw Sa%é@mtb)ﬂmecl@lml @méryé)ﬁmethxﬂ)mmﬁaa@@rlaﬁ)l@eg@m lse@pripnghe
D eoedi 19 STBpS! el SLid h@ﬂ%&?@@{i@%&pﬁ@ﬁ&ﬁ AR LR Rhpgsss Tor

1-yl') meddy |4)Iﬁﬁ@@ilﬁzl| ﬂbeﬂzofdﬂe)alﬁﬂ REdiuf tﬁ@¢6ﬂoxy®@fﬂh§rdﬁd@ﬂ aboltf )5°Caaebéurg et hyl
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-1 -en-1yl

met hyl )3& ﬁanézsomtingwlr ﬁbélﬁ«zleamgthandlyé BelH{ B-thyelrlosopbienydk 5, ébmm@th5E®@0h@ about
75 n at J 0 ol ating the
c@ (?]2 -i—_y 6]?383’6%%%15&53'@’68?%% %yl cycl ohex-1-en-1yl) methyl)piperazin-

1 yI )ben20| c acid. Still another enbodi nent pertains to

4-(4-((2-(4- chlorophen% -5, 5-di met hyl cycl ohexl -

en-1 -yl ) met KAL) gsiogher ambadimopt p@*@msdp@ﬂafiﬂﬂ (G (4ecporapheanydui.fcal | y

accept apl her eof a b e prec enbodi nment .
TrP A Rk d st %ylﬁ%lrg@zbﬁi ‘f%zm' SPbubSter & 1 ace“ﬁ? 1524 ((2I (4-

chl or opleestable balt the@dbiPtdpyited aldemib@@ﬁxﬂleqm@edmgembbmdmyl ) pi per azi n-
1- yI)benzoyI) 4-((( 1R - 3-(norpholin-4-yl)-
((Sphenyl sul fanyl ) met hyl ) propyl ) am no) 3 -

trifl {81
2( (2 (R e R R A R R PG Pl AT S, .
1-yl) beﬁ’;i—dlmethy;lbyhlolﬂexﬂ én-1 R)l}rﬂethjdbp)jﬂﬂh11n-l4yly‘denzdie acid, comprising:
h | t hi th I ' - :

(gFt (raln 1¥I uolr yy f}%@g%@%’%%@é%%ﬁé&?ﬂ%&%}k e dmethgkeyelehexs b§piling reagent

th . , Do . .
\rMeage(r)l{y M&@Q?ﬂg%ﬁ%ﬁﬁ lﬁobreﬁgo:')a?e Q@gﬁo\gﬁﬁn EQ{rﬁ)é‘de DOAouRESs RUK dbb R ¥5°EOMR] | NT
N (20- ( 4sdl{thy eh-moh isotatipp ereyd-§4-62 54 ahied phehyl)-SyssHiodeeixyl cyclohex-1-en-1-

yl)methyl)piperazin-1-yl)benzoic acid.

Still another embodiment pertains to 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-
I-en-1-yl)methyl)piperazin-1-yl)benzoic acid, or a pharmaceutically acceptable salt thereof,

25  prepared as described in the preceding embodiment.

Still another embodiment pertains to a process for making N-(4-(4-((2-(4-
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-
3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide comprising:

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and a
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1-en- 1-yl)nmethyl)piperazin- 1-yl)benzoyl)-4-((( 1R)-3-(norpholin-4-yl)- 1-
((phenyl sul fanyl ) nmet hyl ) propyl )am no)-3-((trifl uoronethyl)sul fonyl)benzenes
ul f onam w0 2849/ 15638anot her enbodi nent pertains to PCT/US2009/047723
N-(4-(4-((2-(4-chl orophenyl)-5,5-di nethyl -l cycl ohex- 1-en-

%(%Lénf%?ﬁppgh§f%ﬁé%ﬁ§méﬁ¥d%ﬁfnz%&ﬂ%§ﬁ%é(%3£€%$Bbﬁﬁﬁgﬁggb%gﬁ$ ﬁ%@lﬁ%nzenes

ul f onamgent ahd doRKAL I@;@ﬁ@mél%{g e @\Q@ﬁ@tgbl(@-cﬁ@képhfen% 80§ dmfé’ﬂ%@-el[ ed as
described’ i n the precedi ng enbodi ment anot her” enbodi ment pertains to

a pr oceyslohor- lmk]-mkjmaﬂny@pmpta@m Eypbenroybrd-((0R)&3-phepheldedtyed | y
t abl I th d d.J f le,. U S
A AT T

Applsi cat i ons 61/14561 1 61/120275 61/ 181 180, and 61/181203, conpri sing:

(g) reacting 4-(4-((2-(4-chl orophenyl)-5, 5-di et hyl cycl ohex-|-en-1yl)

nethyl)plpeﬁﬁﬂl%mﬂmyﬁmééﬁﬁﬁmbp@&W@to Fi6%«2dﬁﬁhbﬁﬂﬁ@ﬂﬂ)@éﬁé@%ﬁ@ﬂﬂfonanlde
d af] t th

and a fifphe >?‘f|‘éﬁl apgmg%ggﬁﬁgra%neg 5@5?%2&91”{((51%) ﬁﬁ&%h&fﬁ? g ty?)lij W th or

mnthout an aux Fng ng" or solating the
apopt Oi@eﬁpl@ﬂlﬁr@l)meﬁ)w)pm@)aﬁlﬁncf)ly Kirifeu@héthgldubfageiibehzategul fonamide, or

| - et hyl -3-(3-(dinmethyl am no) propyl )- carbodijm de hydrochl ori de,

N, N - di%@l@r@wwwr%%nt@hw é?ét tthe , PERPRESHS dissarose Hb%hlie.pmcaémg

1, Ko ﬁf diti m dazole and the Iike. Exanples of first auxiliary coupling
reagents I nc uée 4- di met hyl am nopyri di ne, hydroxybenzotri azol e,

| - hydr oxy- 7- aza- benzotriazole and the |ike. Exanples of fourth bases

| ude | i 540 d t t ertbut d dth
nclude 1. 6-glazanlcycl o0, 4, Olundece 7. ene, . pot assi um Ler thut i de and the
4-(4- ((ﬁaﬁrﬂac‘éﬂﬁ&aﬂl?&'@@e?ﬂd&e ﬁlﬁheﬁbf@ﬁﬂl}’ds(fﬂ&le%@%foe& it @orlexﬁhﬂp[@’(ﬁlﬁ Patent

| ) pi perazi n- 3-(di met hyl am no) - '1-

((phenﬁhﬁhp@ym@ﬂﬁyKﬁﬂﬂé%&I&%hﬂnny9%Pmmnm@mh@ﬁyWySUMbmﬁyumeMKEW1de

190y A b EDRAE ML yen o TR AR OB G or opyt (et hy ) ami no) -
1- ((phenyl t Rigp) matdntin %mt(q 2 aBhIBRIphSnyl)-5,5-dimethylcyclohex-1-en-1-
((trifluoronethyl)sul onyI phenyl)sulfonyl)benzanlde ,

4- (4- ( (vDrpethyd iparedid nyllbenBois acig ﬁ‘ﬁfslﬁWRWl@m?ﬁﬁ bgnzenesgHonamide and a first
(i Sobr BT E%ff')"f‘é’mﬁr%%?@f( DRal ks SN TRINSH Yiboun PR 4l ot i en. 2
- reagent, and isolating or not isolating the apoptosis promoter.
20
Examples of first coupling reagents are 1-ethyl-3-(3-(dimethylamino)propyl)-
carbodiimide hydrochloride, N,N'-dicyclohexylcarbodiimide, N,N'-diisopropylcarbodiimide,

1,1'-carbonyldiimidazole and the like.

25 Examples of first auxiliary coupling reagents include 4-dimethylaminopyridine,

hydroxybenzotriazole, 1-hydroxy-7-aza-benzotriazole and the like.

Examples of fourth bases include 1,8-diazabicyclo(5.4.0)undec-7-ene, potassium tert-
butoxide and the like.
30
Examples of apoptosis promoters include 4-(4-((2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)-N-((4-(((1R)-3-(dimethylamino)-1-
((phenylthio)methyl)propyl)amino)-3-nitrophenyl)sulfonyl)benzamide, 4-(4-((2-(4-
chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)-N-((4-(((1R)-3-
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yl ) sul fonyl ) benzam de, 4-(4-((2-(4-chlorophenyl)-5 ,5-dinethyl cycl ohex-
l-en- 1- yl)nethyl)piperazin- 1-yl)-N((4-((3

- mor phol iwoe4e9d/13633py| ) am no) - 3 - ni trophenyl ) sul f onyl) - 2PCphisparpbEnyam de,
4- (4- ((2 (4-chl orophenyl)-5 , 5- dinethylcyclohex- l-en- 1- -

1) et _4- tr ahydr o- 2H - 4-

§| Zrerr?h é%pgﬁ ﬁ@ﬂ?ﬁ‘&ﬁﬂr@%ﬂ‘é’ﬁ@oy gIQPfP % r&%‘) |ro§ri di ﬁ}lg?& oxy) benzani
3 _e,( ( ?lng)( glg_ﬁ%dggﬁfbyllgﬁg@%ﬁe&ﬁ)smfsé}l)@ﬁﬁlarn%é | alg-(pezansephdnaTs des i ncl ude
yl I:‘ ( (qjmithlyl%'hliowxré{ehyll ylpmtoigblyl)wi@mamm)l-SL)(Ni(ﬁ-ﬁ‘((ld?c)fbrret hyl ) sul f onyl ) benzene
Su onam de 10N0)s . . .

- phoreomrsl kiR SR A Ee R b vuine bR R e 1 ke.
Steg (9l)suFoiMPctnide, opdyei edhilotReAIRyls-Efhctis 1 3RRkex3Gknbpurs in sol vents

such as di chl’or onet hane, acetonitrile, di oxane, t et rahydrof uran, m xtures

t her eofylanathylhapgrhie-1-gi-N- ((4éh3omﬁmh0éﬁﬂoﬂpmm)arpémbérmgomlwnal)@ﬁf@@élés2 for

Ki bl I
Uher oot en Bt AR, Bt A p BlorReRIFD SRARAL Bl BIEREE U °S  pat ont

Publ i C&l)ﬁhﬂﬁﬁ@@ﬁlﬂ-ﬂ@%&z&l,nl&(ﬁl@ ((té@hyRdes-eAtpyrand- U. S. Pr ovi si onal
Applications 61/14561 1, 61/120275, 61/181 180, . and 61/181203 co rising:
(e) r edCBEthyl Qm(rw)le,lmslr)%%@ﬁwycl@i PYIQIPFet-hipyeidinr iloxy)bengpide, and the

g rbq} ehyde, ethyl 4-piperazin-I-ylbenzoate and a first reduci ng agent
and isolating or not isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5
, 5- dlnethylcyclohex- 1l-en-1- yl)nethyl)piperazin- 1- yl)benzoate; (f)

reacting et 4- chloro hen -5, 5- d| y ex- | yl)
ot yl ) 51 perEaigs o par e S bR oy LR SRR g o
not 'Scyhﬁltq( n&ﬁﬁoﬁn&ﬂyl?&% %an%bpﬁthﬁﬂaﬁloheﬁlyl)'éul%ﬂ%%Qﬂﬂeﬁé@%'lfeﬁ@rﬁlde1 en-
1-yl) meét hyl") pi per azi n- F enzol ¢ acid; and réacting
4- (4 (((39(44(4e(ldir0¢tbplhmmol))1f®h5n§dthnrébmn<2y5damh®)=3Fmafnbdnytl)esulfonamlde and
yI%F Egra2|n | -yl )benzoic acid, a first appropriate benzenesul fonam de
¥ 8t%oupling reagent with or without a fourth base and with or
mﬁthout an auxiliary coupling reagent, and isolating or not isolating the
apoptosis pronoter. Still another enbodi nent pertains to a process for

maki ng N- (4-Stap () s ynicatiy cendysted diam) almus 3@ taqvelony 50 hours yi sadvests surh ap-
1-yh) m&&lﬂ&?o%e&%&%e@ton&nﬁé', 211%9%9%@&[1%&8&19&1]; @mtures thereof and the like.

20 Still another embodiment pertains to a process for making an apoptosis promoter, or a
pharmaceutically acceptable salt thereof, compounds such as those described in , for
example, U. S. Patent Publication US2005/0159427A1, the ‘799 Patent, and U.S. Provisional
Applications 61/145611, 61/120275, 61/181180, and 61/181203, comprising:

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,

25  ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating

30  the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic
acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

yl)methyl)piperazin-1-yl)benzoic acid, a first appropriate benzenesulfonamide and a first
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3-(norpholin-4-yl)- 1-((phenyl sul fanyl ) nethyl) propyl)am no)-3 -
((trifluoronethyl)sul fonyl)benzenesul fonam de, or a pharmaceutically
accept ablwozatw15s3ser eof , conprising: (e) reacting 2-(4-edrarsemasmyk) - 5

, 5-di met hyl cycl ohex- 1-ene-1-carbal dehyde, ethyl 4-piperazin-I-ylbenzoate
and a first reducin ent and_.i sol ating or. not.jsolating the ethyl
4- (4~ ( (ogu?lang:lﬁp%qné Bﬁ@rﬂ% lethgu %fﬂpﬁ,@[&ﬁ%ﬂ&\&ﬂbﬂreylthout an auxitiary coupfln

1-en- 1-pihoeetahy isbpitlﬂgl’o%bﬂsolén c?’ﬂh)e Qﬁ&?t8§§ ﬁvorr(oftér. reacting ethyl
4- (4-((2-(4-chl orophényl)-5, 5- yl cycl ohex-1-en-1yl)

met hyl ) pi perazin-1-yl)benzoate and an aqueous third base, and isolating or

| he .4- ! h | ohex- 1-en-
1001 et oyt T B b i SR SRR g el L o e
4- (4- ((o%i&ép&m&grmhﬁwhm ﬁcﬁﬂ&iemwh%&ﬁﬂ&mmﬁa%hyﬂ%eﬁ%ﬂyh ARIREr azi n-

1-yl ) benzoic acid &( 1R) - phol in-4-yl -
( ( phenya-trroroholin-hypl)y b @ %ﬂwﬁaﬁwmgthyl)pmpyl)aran) 3-
trlf f eagent
w th or PRSNGSRS Rt R b Rsefng
r eagentcongidinigsol ati ng or not isolating the
N-(4-(4-((2-(4-chl orophenyl)-5,5-dinethyl-|cycl ohex-
1-yl ) met hyl )@l per&ssting 2 1(%%@?&6@9/ Dy ird(f{l?thﬂlﬂyd@h@(xnb?%61CF‘W3141@9}’(}G 1-

|+ t b
O T DY B TR 151 S5 L S i onenes
N- (4- ( Atify(l 2-(@4 M -olllopipbonstl )5 55 cﬁm(dthlymyhlphe)t-(’r yool ohgmethid)piperazin-1-

- 1-yl)b ) - 4- 1R) - 3- holin-4-yl)- 1-
((phenyﬁﬂ%P%gﬁgﬁgﬁélﬂyl)pyo%yﬁygﬁyné) B(Egtri¥Iuogggéfhglagulfgn;I)benzenes

ul fonani de, (@ a BhARTRARNLLAAI M- A06RPHAREs SAlihohDRYGBhex Panar ed as

described in the precédi ng enbodi ment. Still ‘anot her énmbodi nent pertains to
a procedpndtoyDprpdcazig- INd{bengeptq gl f(maqucmsdhmfb besey anyd BolBting ensdiydolating

3~ (or RO A s oA TR as LR RRS Phar ) B BB Py b oenoie

((tr|fhugf@ﬂ@thyl)sulfonyl)benzenesulfonanide conprising: (g) reacting
4- (4-((2- (4 chlorophenylg 5-di met hyl cycl ohex-1-en-1yl) nethyl) pi perazin-
1-yl ) benzoi dghci deacting (418 (B chigrqphenyLhs 4=dimethylcyclohex-1-en-1-

(CPeny, i )RR ARCLAATLOE) 13} SLAHRATPL L) sl fony1) benzenesu fo
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and a
20  first coupling reagent with or without a fourth base and with or without an auxiliary coupling
reagent, and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

25 Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or
a pharmaceutically acceptable salt thereof, prepared as described in the preceding
embodiment.

30

Still another embodiment pertains to a process for making N-(4-(4-((2-(4-
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-
3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide comprising:
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1- et hyl - 3- (3- (di net hyl am no) propyl ) car bodi i m de hydrochl ori de and
4-di met hyl am nopyri di ne and isolating or not isolating the

N (4- (4- (WO-208b/x5hd80r ophenyl ) -5, 5- di met hyl - 1- cycl ohex- PCTAI$2009/047723
1-yl) et hyl) pi perazin- 1- yI)benzoyI) 4-((( 1R -3-(norpholin-4-yl)-

RGN iR R

N ( 4 (Aylﬁjﬁe%h;(lfplﬁé}hﬁﬁ qpﬁmkaw Beifl; ﬂ(g(mﬁyhndrgm 2hsKs. 1. en-

erazin-" 1-yl ) benzoyl nmor phol i n-4-yl)- 1-
( ( p h en ;((Iﬂunﬂdny)n)etbylmwmﬂ)aapm))?a(ﬁtmfb;or@n(:@vk)swlfmk)mmmubfmmldmy | ) benzenes

ul fonam d r .phar ticall bIe reof, prepared as
descri gl'e%f%y%?l(%gdlﬁﬂﬁg%'ga é)j) é?ﬁ?’(pﬁg%ﬁ dt§ y foc SEdﬁéngenbodl ment pertains to
a prOoCesginic@yliioperidic aRPR6IAGAS oPFA TRl 8ing tRE N3(4F(|45((If€43~@1‘rlbfo§)ﬁéﬂ}bl) 5 5-
acceptabl e salt thereof, such as those described in, for exanple S.

Pat ent dnmmhiybétcmlﬁh%mgé/ pimothyhpiperaginel yl?)b@lZPﬁlr)érd((lReiﬁd(n@ Olm*ﬂy\‘/’i)a onal

oo o S AR O oA RO SRRSO = 7

met hyl ) pi pera2| n-1-yl)benzoic aC| d, a first appropr| ate am ne,
| -ethyl-3-(3-_(dinethylam no% propyl ) car bodi i m de drochl ori de and

4- di met hy| arﬁtﬂb%WheHP%Odla}?ﬂ PEBIR P Ny (b4 ((8&410@%9%&116}%@1)15% igsdptidsi s

r t h1..a ki ng an
gpggf ogﬁ&gl"g&%rlm? nef:9f)%r%{hgﬁgﬁa%%§£3p?§gzlb? rh:t(c(élg{[;f éﬁf%ﬁgglﬁj?@e?go:‘ gf or use
in rrakl(@lenplmﬂtﬁanyb)metlmh)pmm@am@é ({esthmrd&e@thyll)sulﬁonyl)lmnaﬂmsdfoﬂdml& oPat ent

Publ i cati,on US2005/ 01594 799 Patent, and.U.S. Pr ISI onal

bl | ot HGHEAG oA PHoBSP8r, PP dater DR BEPISTI08, compri si ng:
(e) reagiidagmat(4-chl orophenyl)-5 , 5-di nethyl cycl ohex- 1- ene-

1- car bal dehyde, ethyl 4-piperazi n-I -yl benzoate and sodi um

triacet oxyborohydride and isolating or not isolating the ethyl

4- g}é; f)((aﬁ-zgg_tsgﬁ S(Hrogkpe? glglﬁ?%lﬁghgg)ﬂl[ ns tg%lp%gé:e P ?)r(nalklng anI e}f)o})tosm (;/l’{lgtgll‘ %?EaZI n-
4 (4-( (p%afrﬂadébﬁ@m?mh@@ydb)e SlEhélesE ki B)tRdsehiexcribed i, Ity dxample, U. S. Patent

nmet hyl )]P Eeram n- Khbenzoat e and aqueous sodi um hydrOX| de, and isolating
or not iKytligationd SHYSA1FIAYTAL. the“IP9 Brispiand 1)S. Browgsignatedmmplicatians ohex -

1-en- 1-gl ) AR% Y1) PR %5 34l k1 140, Ml RARTE B%bHsin@Nd
(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
20  yl)methyl)piperazin-1-yl)benzoic acid, a first appropriate amine, 1-ethyl-3-(3-
(dimethylamino)propyl)carbodiimide hydrochloride and 4-dimethylaminopyridine, and

isolating or not isolating the apoptosis promoter.

Still another embodiment pertains to a process for making an apoptosis promoter, or a

25  pharmaceutically acceptable salt thereof, for use in making compounds, such as those
described in, for example, U. S. Patent Publication US2005/0159427A1, the ‘799 Patent, and
U.S. Provisional Applications 61/145611, 61/120275, 61/181180, and 61/181203,
comprising:

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,

30  ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride and isolating or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not
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(g) reacting 4-(4-((2-(4-chlorophenyl)-5,5-di net hyl cycl ohex-1|-en-1yl)
nmet hyl ) pi perazi n-1-yl)benzoic acid, a first appropriate am ne,

| - et hyl - IW0200%1d5388t hyl am no) pr opyl ) car bodi i m de hydr oclrConiSd@9amty23
4-di met hyl am nopyri dine, and isolating or not isolating the apoptosis

R Cae ( vt e 4 Ehrgphem s afdar Byl clobeg e Roneimathahpiperseid-

1- yl)me}]:ﬁ%hgo%gga%dn- 1-yl)benzoyl)-4-((( 1R)- 3- (nor pholin-4-yl)-
1- ((phenyl sul fanyl ) et hyl ) propyl ) ami no) -3 -
((trifluororfel hyIr)amtumgéd%k(lbé%zblnwhbmﬁhémctimeﬂvicyaloph&dfmeleut ically

5 o ot Ror B T BERE e i hab BT ROM TR A | -1 behzoat e

and ss 0Ctdiiﬂétﬁﬂhlﬁ%t)ﬂéyﬁ%a%'&dﬁiﬂl@’@hﬁﬂgcHl&ﬁﬂeaeln'dmgdlﬁfetm&minﬁﬁjz@dlhé" @nd he ethyl
4-(4-((2-(4-chl orophenyl)-5, 5-di met hyl cycl ohex-1 - | yl') nmethyl) pi perazin-

1-yl ) bepelefingeor nof Jsolagiag therrpoptoi|promoter.
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-1-en-1yl)
net hyl ) pi perazin-1-yl)benzoate and aqueous sodi um hydroxide, and isolating

or not i sol &tilhgotie eﬂﬂoé&n(e@?pe{r‘éh-lmbQrpﬁwhemdr)maﬂnnga\ldnmm(@yd%ycI ohex-
1-en- 1%1)methyl) |pera2| n- benzoi c aci d; and (1 reactin

4- ( 4- ( (Plqrarheny BroopHERR YL %csclweﬁelrﬁyﬂogbmeé%émer%m ysfl)beﬁ%qyw%i%)sr azi n-

(l(gp)egaqfrﬂ(:)@?@r}g% fI @ all}néﬁg?@%?b?%ﬁ?%%lrngiet hyl ) sul f onyl ) benzenesul fo

nanm de ((tﬁﬂabfmyﬂe{l&llsﬁlf@@rl)henmnbanfom@mpieopyd Pleambogiticaydechptdrlo sl tercdé, and
4-di met hyl am nopyri dine and isolating or not isolating the
N- ( 4- (4’0%(1’?5’(“3 chl orophenyl ) -5, 5- dinethyl - 1- cycl ohex- 1-en-

1-yl) met hyl )@j perr@@dtl ﬁ%ﬂdlﬂ&’é‘ﬁﬁéﬂw)ﬁ ﬁ-d(rﬁc(thﬂl@}clg?h&npléﬁ’é]@Jchﬂ)aﬂfeﬂ de;

| - (( phenyl sul‘f anyl’) )propyl)amnno)-3-((trifluoronmethyl)s onyl ) benzen
esul f oretlmil depipSezihil- yelh@nzhette aediso@iummacqm@nfoarqhs(dmdﬁ and isolating or not

9P e D R B P A GV OB - a1y - 1

((phenwlﬁh&tﬁ}qwbargmﬁhyﬁ)mh@@yé )am no)-3-((trifluoronethyl)sul fonyl)benzenes
ul fonam de, or a pharnaceuti cal Ig/ accept abl e salt thereogﬁ E epar ed as

descri bed i dft he rprasivaathyg 4 AnEH heHeroshenyD- andiimethy iitle f-lpertains to
a pr OCeﬁﬁnétf?}';l)ﬂ?%hﬂg-lu]lgb%héollafté gr%f équeous sodium hydroxide, and isolating or not

isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
20 yl)benzoic acid; and
(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,
1-ethyl-3-(3-(dimethylamino)propyl)carbodiimide hydrochloride and
25  4-dimethylaminopyridine and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-
dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-
1-((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
30  cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or
a pharmaceutically acceptable salt thereof, prepared as described in the preceding

embodiment.
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orophenyl)-5 , 5-di nethyl - 1-cycl ohex- 1-en- 1-yl)nethyl)piperazin-
| ) benzoyl) - 4- ((( 1R)- 3-(norpholin-4-yl)-

( phenyweubdszansgisy net hyl ) propyl ) ami no) -3 - PCT/US2009/047723
rifluoronet hyI )sul f onyl ) benzenesul f onam de corrprl sing : (g) reacting
4-

hl

(

EI )E)(Z (4£ch;C ?])é?&lﬁﬁ}l?@grlf?g‘}esbaé:ﬂg cl&o&ex af gnN (X (2‘ (&e&hyl ) pi per azi n-
Yy enzoi egs for makin

phenydhid}b@)eﬂyr)lsvé hﬁﬁ&mm @358161{& Bed- ﬁlﬁ)niétmfp%@aﬂwléaweﬁm L)} hgrgnesul fo

am de (di'met hyl am no) pr opyl ) carbodi i m drochloride, and
4- di rret%&rhmh@upflﬂ’ll)dl (1(@hatylmbfauyl)m@(b@)pmp&lbmumOBSOC and i sol ating or not

i sol at t h 5 ,5-dinethyl- 1- | ohex-
0ot e S e > ety el anee
1- ((5phenyl SL@; anyrha PLWM) @‘p}tﬂﬂb?ﬂﬂl&@l) 8,5=dimeth lcyclohex 1-en-1-

((trifluoronethyl) benzenesul fonan de. Still another embodi nent

pert ai né)m%hmmmeremn(lcﬂ)t(w@h reilopéEHS)-J-BrBhalionthyt - | cycl ohex- 1-en-

(( peny B BB R Hot FPE R ATty Bl DEREPISHABARAR) ) benzenes

ul f onani-etayl-343-adiphdiyimciadlprasijcyrbadidapledydechriride f dner eof , prepared as
described in the preceding enbodi nent. Still another enbodl ment pertains to

a proc edsélnfeélrylmmpﬁmcaﬁe alfbeoET°S tBrbawESTC and 1sglasna orBeidselpEng thy N- (4-

accept ) th d .
e R e e S UL R
Appl i cad-{(QITS)- ﬁd;hdx{bﬁ@lh Zlyylﬁ]].-/((.bBQIZy_l[@lfaﬁﬂd’)ﬂﬁﬂlyﬂ)ﬁﬁ),pyﬂﬁlﬂnﬁy}1 81203, conpri si ng:
(g) reacting e%h 4- chl orophenyl ) -5, 5-di met hyl cycl ohex- I -en-1yl)

met hyl )ﬁflﬂéia%?ﬂ Ml)s}}lﬁ?%’é}]i’%?e@e%foaam % irst appropriate amine,

| -et hyl -3-(3- (dinmethylam no)propyl)carbodiimde hydrochl oride and

4-di met hyl am nopyri di ne at about 250C to about 350C, and isolating or not

i sol ati ng t Huailbpogteosmbogin@nopatainsSdiN-(4- eéh((m(é{chmmﬂréhyﬂmjw @imettl@il{is to a
pro ess fo Ki n fosi s ter ma eutl C y acceptabl e
Salld t FRFBbFC g ﬁﬁ@eﬁﬁﬁgwe@ég}cf;‘/ﬁg‘) 200 %{(éﬁ%éaﬁﬁ%ﬁolw 3 :L’at ent

Publ i caiiReRy A1 B0 hy ) @M@ n ) Renz & QYIS
Appllcgp? Ry MR T A bantl 5 3-ARMoR 190 anﬁygsl/nfsuos T, O
conpri i pi@rr(lec)euh%bftacng)téolé gltthbood mh@aydd)%ﬁescﬁwdd nethhyplr@ydlmghex-

1-ene- 1 ar ba ehyde, ethyl 4-piperazin-|-ylbenzoate and sodi um

triacet% ydride at about 15 OC to about

c
1-
1-
(

4-
1-
((

n

20 Still another embodiment pertains to a process for making an apoptosis promoter, or a
pharmaceutically acceptable salt thereof, such as those described in, for example, U. S. Patent
Publication US2005/0159427A1, the 799 Patent, and U.S. Provisional Applications
61/145611, 61/120275, 61/181180, and 61/181203,comprising:

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

25  yl)methyl)piperazin-1-yl)benzoic acid, a first appropriate amine, 1-ethyl-3-(3-

(dimethylamino)propyl)carbodiimide hydrochloride and 4-dimethylaminopyridine at about

25°C to about 35°C, and isolating or not isolating the apoptosis promoter.

Still another embodiment pertains to a process for making an apoptosis promoter, or a
30 pharmaceutically acceptable salt thereof, such as those described in, for example, U. S. Patent
Publication US2005/0159427A1, the 799 Patent, and U.S. Provisional Applications
61/145611, 61/120275, 61/181180, and 61/181203, comprising:
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3Q0C and isolating or not isolating the ethyl
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex- 1-en-

1-yl) met wOD)2piysszsei n- 1-yl ) benzoate; (f) reacting et hylPCT/US2009/047723
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-1-en-1yl)

rethy! ) piperazi Lyl henzgate and, spdium o g e 38, Aboyt SRO to about
4- (4- - (146 : -8, i - <= &ns 0
(4-( Q@h}ﬁﬂ-ﬁig%r%_lﬁalyjﬁ?%ﬂz)oaé aEHQbﬁg&héh%‘X%d;%f&gg%??@ng bt 15°C to about

met hyl ) pi‘pera enzoi c aci

4- (4- ((°C4ne Hotatid e Ayt isolatif: the ety (@Y (d-CheolopReyly$,5-dimethylcyclohex-
nmet hyl ) pi perazi n-1-yl)benzoic acid, a first appropriate am ne,

| - et hyl L-en-d o) nedpyhstipayazinil pa)hspesid: ) car bodi i m de hydrochl ori de and

4- dizmet hyl arpno i di 0 i.sol.ati ng or not
i solati n)g; th ag)g%%cgl?ggt@& gﬁgggjf(@éﬁﬁopﬂ%‘ﬁ& ﬁé}@%ﬁ?ﬂglﬁ%’égﬁ?ﬂai %s to a
pr oces syl fradthyiRKpdraziie1(ehzddta dsodtimh By drphideyit Jboat 55 teribbyd 75°C; exc| ohex-
1-en- 1-yl)nethyl)piperazin- 1-yl)benzoyl )-4-5( 8,( 1R) - 3-(norpholin-4-yl)-
1- ( ( phepaIrtEnR ariey Ispldng tho Htoyt(Fzhiasenhesyl)-5,5-dimethylcyclohex-1-en-1-

((trifl bﬁé@fﬁgﬁ}&%ﬁﬂjlgﬂg%h%&g%gnﬁﬁyI fonam de, or a pharmaceutically

accept ere conprising: (e) reacting 2-(4-chlorophenyl)-5

, 5-di net hyl aqgi| oheactingde(de{ A« 4-ahlbadpiiely B é,5-dinkiHyldcphpen s k- | - yl benzoat e
and sodi um triacet axybaorohydri de af about 15 0C to aboT O0C and isol ating

or Rot YueithylympererelaxliRenzotc paid g brst ADRIAPTe AREsy 1 ethy

t
18-dr et hyl cycl ohex-

1-en- Iz | b farii mdddi hi ] at abou
. M RO L s

met hyl )23°@eo azoun 362y, ank esutaaigerr andisslkadng thehapdptoxis geonadteabout 550C t o about
750C, and isolating or not isolating the

4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-1|-en-1yl)

met hyl ) pi per@adj ki ' i [N (4-(4-((2-(4-

4-(4<((2-( ki %}?Oghﬁ&hg%lw@%?‘gl?%%ﬁttﬂé {bggcge?%{]og%?a g S5y 1) pi per azi n-
1- yiI5) beshkwogheagi)eh, S-dinftlyl 1Ry yBehenr Ipbroll iyhndbthytypiferazin-1-yl)benzoyl)-4-(((1R)-
((pheny] thio th r | )anmi no) - 3- ({trifluoropmethyl)sul fonyl)benzenesul fo
nami dei{m%tphéﬁ?né%':l%f)6@B%@%ﬂ@aﬁ}ﬁ%?8*%b%wp%%gg| i m de hydrochl oride, and
4- di ret(wikRBRoARPAN jsHi ey | enARCUlI fod@Rfdct Or A SRBEalfnsbcbmablathlptheRiof N0t

i sol ati(%l t he N—(4)-S (3@()(%%1-1(4-ch| oropﬁénw S5 B di rre%?hfft 1- cycl ohex-

1-en- Icoyipywerghyl ) pi perazin- 1-yl)benzoyl)-4-(((IR)-3 -(norpholin-4-yl)-
|- ((phenyl SLtleJ an%'ea)tcrtrl%tg I}>-/d4)-c‘i'lrloorggllle)lgB‘-5r,|§)-)(ﬁr1:%e_thylcyclohex-l-ene-l-calrbaldehyde,

20  ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride at about 15°C to about
30°C and isolating or not isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-
I-en-1-yl)methyl)piperazin-1-yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and sodium hydroxide at about 55°C to about 75°C, and

25  isolating or not isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,

30  Il-ethyl-3-(3-(dimethylamino)propyl)carbodiimide hydrochloride, and
4-dimethylaminopyridine at about 25°C to about 35°C and isolating or not isolating the N-(4-
(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
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((trifluoromethyl)sul fonyl)benzenesul fonam de. Still another enbodi nent
pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-di nethyl -l cycl ohex- 1-en-

1-yl) met wD)2piypsszsai n- 1- yl ) benzoyl ) - 4- ((( 1R) - 3- ( nor pholPCmA2409)047723
((phenyl sul fanyl ) met hyl ) propyl )am no)-3-((trifl uoronet hyI )-sul fonyl ) benzenes

descr | BEACIR FHBBRELEART - SRBERN HEREY DSE Y P RRBUHBIOEboM Ment of t i s

'nVent'(@cﬁﬂB@foh?étlBﬁ%shHox%leeﬁfe%%&lfo%m%k' ng N-(4-(4- ((2-(4-chlorophenyl)-5
5-di net hyl - 1-cycl oheX-1-en-1-yl)methyl)pi perazin- 1-yl)benzoyl)-4-

(((1R - 3- (rmrpholln 4-yl)- 1-((phenyl sul fanyl ) nmet hyl ) propyl ) am no) - 3-

3, 4 di ot hyl BT SHEK ORI Br S o PoF R L A et B s s ovt de
(2Ef- 2- dybwﬂém;ém g:%in@ﬂ@ d)pﬂaef’azﬂi myl)iayﬂz@yglm@@mmaﬁo@n@hﬂ g8fpatdi ng or not
i solating the % roxymet hyl ene) - 4, 4- di net hyl cycl ohexanone; (b)

react i dgphehelsyl )W(W)@FQDWX@@W’@“@) u@rmn@thyﬂértuhfynzlylzqnéwdm@ldea oecond
ot ot ottt Sl ke by Pl BB PR e SRS s BBk " "

i sol at ienghodimédt i solating the first protected
(2E) - 2- (hydr oxynet hyl ene) - 4, 4- di net hyl cycl ohexanone; (c) reacting the first
prot ected (2E) 2- (hydroxynet hyl ene) - 4, 4- di net hyl cycl ohexanone and

I h ' -
1 03 i or 0T e S e K e ol Py B ShETRE S (g
i SOI at l((ﬁg(@chlmmphetgd)) 5),15+d1gle1ﬁ1|ybl-fclyclshexpii@hdc?lémiethyl)mperazm- -yl)benzoyl)-4- _
Eg)E) - a(g(ﬁ’&ﬁgl (;[)]}r?gg]?qe[\% 'g’lp)%oé(@}getné( X fgr?ylg]rgetﬁﬂ%ropﬁ)a%iglo)@-t hyl cycl ohexanol ; and
(2B)-1- (ﬂﬂﬁ@o‘ﬁ{e‘?ﬁhﬁﬂbﬁﬂyl%eﬁfb)ﬁgﬁ@f&ylﬁi%w%}’&&ﬁlﬁ%sm 4-di et hyl cycl ohexanol and

a flrst acid to provide 2- hl or ophenyl )
di net hyl cycl(ehex-riacémQAHdedﬂaﬂct@W@eamd atsaikﬁdtfongﬁtwndmﬁrst badedoi ng t he

2- hl 5 5- d | 1- ehyde: .(e)..
ot | s SSaR LAO SR R aE  RHG ernets S21 B8teA5R A o

et hyl 4h@(21§f26@iyﬂrdxyﬁieﬂﬁﬂfbh@)mﬂ @RLty1dyclohbxn@EEICI ng agent and isol ating or

not isolating the ethyl (ﬁé (4-chl orophenyl

) -
5~ i ot hyl GYEI offesciimbehe Aoy ypipionazd Aibemyleyclohexanone, a sccond
base and a first silyl ether protecting group reagent to provide a first protected (2E)-2-

(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or not isolating the first

20  protected (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

() reacting the first protected (2E)-2-(hydroxymethylene)-4,4-
dimethylcyclohexanone and 4-chlorophenyl magnesium bromide to provide the first
protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-4,4-dimethylcyclohexanol; and
isolating or not isolating the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-

25  4,4-dimethylcyclohexanol; and

(d) reacting the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
4,4-dimethylcyclohexanol and a first acid to provide 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-ene-1-carbaldehyde;

30 () reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;
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yl ) benzoate; (f) reacting ethyl

4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-1|-en-1yl)

met hyl ) piwere®isiseyl ) benzoat e and an aqueous third baseCTasdoowset7ati ng or
not isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dinet hyI cycl ohex- 1-en-

411- %”4) En(e t2h{|4) lpg;rgm nﬁ)??hPXé (g (&%&é‘?lﬂ%%égﬁyghg§ dl%)”%t&i‘gf ll))ﬂ%b%ﬁwl)'pl per azi n-

1-yl) beﬂfn@étﬁxlﬁﬁfg&amﬂ 1(-§1 beﬁ@a‘te’;aﬂﬂ)a[rpeﬂﬁl'ebﬁb third baseland isolating or not isolating
((phenyl thi |y am no) -

- ((tri ftheddbiter My¢h)1@uplﬁmi/)ké beinn@hzelsmlblmahaenlé syliméthyl3piperezipt li-pigbaneeigent |,
and, optipnally; a first auxiliary coupling reagent and isolating or not
i sol at i 4l £ N-(4-(4-((2-(4-chlorophenyl)-5 ,5-dimethyl-1-cycl ohex- 1-en-

1- ¢l) net hylpi pQ”E@e%ﬂn@4 &=(y2 Ihemmpmnﬁ)se(dla)ath%lcyemaé;pmcénm-4 yl)- 1-
((phenyl sul fanyl ) met hyl ) propyl )am no)-3-((trifl uoronethyl)sul fonyl)benzenes

ul f onamildecthdinipdrazipdtéreneeid seid ntAt L s mzgrpkolingd-yl-1-

N ( 4 ( A(Ké}h%ﬁazlﬁﬁgﬁ#ét%lﬁﬁ@@ﬁiﬂﬁlg@ 8(3:}11?@019\%1%%1k@éﬁ%o%@@%enz%%e%pffonafnd? )a ﬁrit
( ( phen;doapllhﬂgamgénmhyd)ptwh@wIa)fam au@)ltady Cqupling lréb@enmami hyditigl drapoy| ) benzenes
ul f onam de, or @par nmaceutjcally acceptable salt thereof prepared as

descri Helating tpﬁ@ Eeéi(drghlorpbanyhens-dimethl-1gyvslohe¥-1estbbdi ment of this

ti 2- (4-chl h 1)-5
o B T R PR (PR TR Lt 32 benzoyiy-a
((( 1R) -@henpisplRobi moyylryopyDatrmhenyirsiofamsthy xad foyy D)aprapyil Fammia).- 3-

((trifluoronethyl)sul fonyl)benzenesul fonam de, conprising: (a) reacting
4, 4- di net hyl cycl ohexanone, ethyl formate and potassiumtertbutoxide to

provi de (2E)sir {dovicdk exyppmitiant feknsdto - (@{(bxhsenrdr@glﬁﬁﬂ?@ryadmﬂqol ating

or not isolating the (2E)-2-(hydroxymethyl ene) -4, 4-di met hyl cycl chexanone;

(b) reaytiohgx-ee- 1(zEmémy()hspdra@whwt)hwzemb%@(LR)eﬁ ﬁmmbd)l@yé{yd))hbxanone

T b R b e N o gl e o
(((triiassHrapdustdm a)c@é@téﬁl@&a{wﬂh@mf Y&atiiexareided (2fhk pﬂecédﬁl met hyl -
(((trinmet hyI si |l yl ) oxy) net hyl ene) cycl ohexanone, or (2E)- (((tert butyI (

di met hyambeidingentoxy) net hyl ene) - 4, 4- di net hyl cycl ohexanone and i sol ating or
not

Still another embodiment of this invention pertains to a process for making N-(4-(4-

20 ((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-
(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

(a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium tert-
butoxide to provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or

25  not isolating the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-

30 (((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;
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i sol ating the

(2E)-4,4-di met hyl - 2- (((triisopropylsilyl)oxy)nmethyl ene)cycl ohexanone, (2E)-
4, 4- di metwipl20®/156386r | et hyl si | yl ) oxy) net hyl ene) cycl ohexan*amszommwzs
(2B)-2-(((tertbutyl(

di met hyl ) si |l yl) ox rret h t hyl cycl ohexanone; (c) reacting the
( 2E) - 4, 4- di &t hyIIy tln@(t efbiilé‘ﬁ%yﬁ yl ) oxy) net hyl ene) cycl ohexanone,

(284 eé@a%%%193;(0)(9;1{1&@1@@5)@4@1@&xaan@xmmt,mﬂn?e@@l@ycI ohexanone,  or
di et hy((fsibthy lsdxhygryembthly bne)cy dolexdnoms, by (28)€-@ttexanone and 4- chl or ophenyl

?7(3- ??(ra;s :bél %E‘{B%;ﬁghgﬁ?w I’ %/flf{-g}%ﬁéﬁ() Zﬁiﬁ@%ﬁgﬁgagm%ghenyl ;1 4- dhlforophenypy -2

1- (4- Chhﬁ%] ﬁhﬁﬂb&bl)md% té'p%vﬁ@é (TYE - 214-chlorophenyl)-4,4- dlrneth 1-2-
y

(((trinethylsily ) met hyl ene) cycl ohexanol , or 2E) 2-(((tertbutyl(

di net hy(((}@iswpmdsa )%Vhp@tbﬂél)e)cndqlwxmldﬂ&rﬁe(ﬁthjorqphtnm)ﬁeﬁ dimethdtohexanol ;
d E henyl ) - 4, 4- di hyl - 2-
?(”(t A R DS S0y R RS RSS2 SRy ey - A ety

1- (4- Cfﬂtwlaﬁﬂﬁeﬁhyl)ﬁﬁﬁ)oéyﬁhmﬁlhtyé) 12¢4- chlorophenyl) 4,4- dlrnethylcyclohexanol; and
(((trimethylsilyl)oxy ene) cycl ohexanol ( 212 2-(((tertbutyl (
di met hy$9! %WI}%@I)I@W))%@&%%&E) lr(4(0¥11%ﬁp@&51@14@419111}¢ﬂa}’1 di met hyl cycl ohexanol ;

d .
( (( %1 tO; Ie yﬁ)ﬁgl Jl}'o)&gg(rﬁ(%ﬂr}l@téﬁéa ycldh e)(an l‘kﬁﬁ?( gﬁg%io %I%e_nyl)-4,4-dlmethyl-2-
1-(4- CI‘(((dmmpthyh;lyl))e@)lzﬂleﬂhwl'mb)cyd:leRexanol or (2E) 2-(((tert-
trinet il t | h t but yl
i et g g T e o S D A A PO ey ol ohexcanol
and hydrochlgyic I@“S‘dtﬁigt(QEPf Qzll-'cﬁil%rophenyl) 4.4- dlrnethyl 2-

2-(4- chlorophenyl di net hyl cycl ohex-1-ene-I-carbal dehyde and i sol ati ng
or not (((gmls@rpmdsﬂyi}g)xy)methylene)cyclohexanol (2E)-1 (4 chlorophenyl)-4,4-dimethyl-2-

2 68 RN D BB e e e, () gt 1
ﬁo'to' Pg(ﬁﬁlfﬁ%ﬂmﬁkb%ﬂﬁﬁ?ﬁn@ﬂﬁeﬁgdﬂ -untilbiopRatyoXy par bk dlehaadol &al ati ng or

411 (|4) f) (lydgogh C@ftﬂptﬁé’ﬁ?/‘{@e% (4chlorrnhryy by St&msthileysipbeyyengel-earb3lgehyde azi n-
4 { o ( (O TP ine ol SBEHA e o Morepheny S dimpthoypigheet-enc-1-

met hyl )qattaddchzdan- | - yl ) benzoat e and aqueous sodi um hydr oxi de and isolating

I h h h 1) d h h
o o 0 2 e LTI DAL R B

4 (4-( (eghﬁ 4- ﬁp&&flﬁﬂhﬁﬁ&{z)oaé and ‘gbﬂﬁﬁﬂ?flh@éf&}!ﬂgﬁ?hyhn@@aﬂ&ﬁkalatlng or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

25  yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not
isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoic acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-

30  ((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, 1-
ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
4-dimethylaminopyridine and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-
dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-
1-((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.
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met hyl ) pi perazin- 1-yl)benzoic acid, 4-((( 1R -3-norpholin-4-yl- 1-

((phenyl t hi o) net hyl ) propyl )am no)-3-((trifluoronethyl)sul fonyl)benzenesul fo
nam de, Iwoebbwisse( 3- (di met hyl am no) propyl ) - car bodi i m @#€Thigdeooomi7es i de,
and 4-di net hyl am nopyri dine and isolating or not isolating the
N-(4-(4-((2-(4-chl orophenyl)-5,5- dinethyl-1-cycl ohex- 1-en-

1-yl) et hyl) pi perazin- 1-yl)benzoyl)-4-((( 1R)-3-(norpholin-4-yl)-

| - ((phenyl s%tflmkﬂe&*eﬁllawl}r%ﬁgaﬂm%@@ 481 ((Qi(mch dﬂ&ﬂlféﬁ?lt)h}’é dsdfyany! ) benzen

esul fonam de. Still another e di nent pertain
N- ( 4- ( &yclohex-4-aphl- Mk)mpﬂnefﬁyip)%asnﬁldl)hgtmylM (ﬁ&/ldi)e}a@nerpholaM -yl)-1-

((preny Y SO BBt PR P bl et ) S BT Suf o s Bnzenes
ul f gnang ﬂﬁm@d‘euﬁcdﬂﬂﬁfcﬁ%ﬁﬁﬂé baiedhbyeo ApeRts)leS@ivkd ih @k §edccdidpepar ed as
described in the precedi ng enbodi nent. Still another enbodinent of this

i nvent ietbodEne™i ns to a process for making N-(4-(4- ((2-(4-chlorophenyl)-

, 5-di met hyl - 1-cycl ohex-1-en-1-yl) et hyl) pi perazi n- 1-yl)benzoyl)-4- (((1
R)-3-(nnrpho|in-4-y|)- 1- ((phenyl sul f anyl ) net hyl ) pr opyl ) am no) - 3-
((trifluor ormﬂrbyﬂo)m bﬁl@ﬁ&lh}@bﬁﬂﬂtﬁﬁﬁﬁtﬂnﬁl@ﬁ poitaas tocopitdss fngnaking Nr@a@t i ng
4, 4- dlne cyclohexanone eth ormat e and potaSS|un1tertbutOX|de at

Sbout X hlgropbe)- @éél@@thpjlriweﬂehwbenzl- zlhlglatﬁlwp%&aﬁw kxbengoul)-4-
(;E? ZyEﬁygro t y gq,gﬁﬁﬁgﬁygg$ﬁ§?&§§lﬁf@ﬁgﬁgﬂ (b) reacting the

( 2E) - 2(Qhﬁdommyﬂﬁﬂhyﬁémﬂﬁmﬂmmeﬂﬂﬁmmmyhcymhpmnmﬁnone trlethylanine and
trinethylchlor05|lane rt- bUtéfT orodlne%QJJS|lane
Clo 8

triisopropyl@hl or&&it lfﬂgne “dimelipy lfm?’éf)é?%o%%%%&%t
(2E)-4 b%’c(gél@?ét% ut2-1oé§ea Lidus ORE Ijo§fd|e j%xﬂﬂﬁ%%@@%ﬁ%w@hexanone

(2E) - 4, 4-di net hy rlnethy | 'yl') oxy) met’hy héxanone, or
(2E) - 2-di lﬁléﬂlgfdyblnhgl}ta@one and isolating or not isolating the (2E)-2-(hydroxymethylene)-4,4-

noﬁgthy é;mggwgwgé%ggthylene) 4, 4- di net hyl cycl ohexanone and |solat|ng or
(2E) - 4, 4- di By hyl e il bhd (2 §9am?&%&§mk%,kﬁéyaa&ﬁﬁ%&smg&&u&&a&&%anone (2E) -

4, 4-di met hyl-2-(((trinmethylsilyl)oxy)nmethylene)cycl ohéxanone,
( 2E) - 2-t{i¢thyntibiand t(‘lrnethylchlorosﬂane tert-butylchlorodimethylsilane, or

(25 - & HapE IR YeFTL S GRAER 1) By Ret o ehaeyeherEeanone,
(2E)-4 ('e(’tr(ﬁk@Bmkﬂﬁ)'oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-

20 (((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

25 () reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
magnesium bromide at about -10°C to about 5°C to provide ((2E)-1-(4-chlorophenyl)-4,4-

30  dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-
dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol; and
isolating or not isolating the ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
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(((trinmethylsilyl)oxy)nmethyl ene)cycl ohexanone, or (2E)-2-(((tertbutyl(

di met hyl ) si |l yl ) oxy) net hyl ene) - 4, 4- di net hyl cycl ohexanone and 4-chl or ophenyl
magnesi urwbroewdessat about -100C to about 50C to prOVId@CTﬂEﬂmwmﬂTB
((2E)-1-(4-chl orophenyl) -4, 4-

O IR SR S L) S Y A S o 2

d h |,
O Dl S e o

1- (4- cmlmylﬁbmemyl)yllﬂ)wy)inﬂhﬂhm)dy(;4| dﬁewah@iyl) ﬁﬁdilmstbmwlng@@noln@md i sol ating

th

((gE) | - (4- & or JFHERSIGE ! A-ghoEmig Ty AeimEtYsGior opyl si 1 y1 ) oxy) met hyl ene)

CyC'SOhE({‘(@{ﬁl@d)pro y’ﬁlﬁ)yl)o% fxﬂetﬁ‘ﬂhﬁ&) Yhiol 42#)d L(zr&ihmfb Henyl)-4 4 dimethyl-2-

(((trinethylsi met hyl ene) cycl ohexanol % E (((tertbutyl (

di net hy(((}rsmﬁtpyl)sdxg)gmémﬁt}w@ne»cyclghmn@lhprZ&)ﬁeaﬁwr} 4, 4 di met hyl cycl ohexanol ,
d (d h

?‘? (t E | |)bsu(|:[)“§ Hrﬂgl) éﬁox&%{r&aéﬁﬁ r10 %{}éé%oéﬁéi)yé T r@%gré&fcgclohexanol and

1-(4-cH f&ﬁhﬁi&)ﬁ'c)d‘éi aﬁovﬁﬁﬂ'@ttb\yﬂ)mﬁ 20°C to provide 2- (4 chloro hen 1)-5,5-
(((trlnethyIS|I%I oxy) met hyl ene) cycl ohexanol ((tertbutyl (

di met hydipsihiylayylokey- ﬂr@pWr@ﬁ@)ldehde ancblﬁolatd@gm@mtusoﬁatmg b éﬁmoeqabp@ﬂéx anol
h bout 200C t d
aan yqugg%ﬁﬂ%ﬁYﬁg%g‘?gn %%aﬁgﬁgighgxoi ene-| - cgrggféghide and isol ating

or not isol ak)j ng re&ding2(@- @Mmpm@gm hm&hﬁcyhmmxhyb@amc@mwehﬂdeene
1- car bal dehyde; (e) reacting 2-(4-chlorophenyl)-5 ,5- dlnethélc ycl ohex-
1- ene- EthydAtpiperaripdey benzeyic and spdamdzineetoxyppnbidndg ¢ akaw SGHitaabout

t t b h d bout 0 t, . 3Q0 t

o A L I ST
1-yl') met by ypjnRek azln}ig)lgﬁﬁz&@é e; (f) reacting ethyl

4-(4-((2-(4- chloro hen di met hyl cycl ohex-1-en-1yl)

metlAyl ) pi per(@zi n- rpao;mgt@myiéa(ﬂé(%ﬂdcléqme l)s@éﬂlmﬁtlhym'@iﬂh@elﬁn labout 550C

'ZO( 2b?zjg)%§£®ﬂlﬁ$gﬂh ﬂ% M%é?S%ﬁfuﬁ rPx1g?. pt about 55°C to about

| t Mgl (¥ x-1-en-
1 A PLTEIEL b OBRB LS (ROl 5855 e
met hyl ) Ipypecthgl)ppkrayiny behkeaizoicacidd andi- (( (| R) - 3- nor phoI in-4-yl -

| -
nami de. 1 ety - FkPear e PR ST o7 B BB PRP IRy othl of | do, and
4- gipmety) Xﬁéﬂ}l%ﬁ&ﬁilﬂllﬂﬁ)&hm@%{ﬁ ZPQR)-9-naRprdlin3p9Cr1and | 50' ating or not

i solati'ng the
((phenylthlo)rnethyl)propyl)armno) 3-((trifluoromethyl)sulfonyl)benzenesulfonamide,

1-ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and

4-dimethylaminopyridine at about 25°C to about 35°C and isolating or not isolating the N-(4-

(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
25  4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide.

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
30  ((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or
a pharmaceutically acceptable salt thereof, prepared as described in the preceding

embodiment.
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(4-((2-(4-chl orophenyl)-5 ,5-dinmethyl- 1-cycl ohex- 1-en-

1-yl) et hyl) pi perazin- 1-yl)benzoyl) -

4- (((I R -womwyshaski n- 4-yl ) -1 - ((phenyl sul fanyl ) met hyl ) pirepyuSp@iontyp3 3-
((trifluoromethyl)sul fonyl)benzenesul fonam de. Still another enbodi nent
pert

[ 4-(4-((2-(4-chl henyl ) -5, 5-di hyl -1 I -.1-en-
byl )y met h;f))‘g‘?eé%?‘éﬁﬁlﬁ%gmfffwlg o )%?%@f)et% a0 AP S T4 %3(4-?
((phenyd a?d%hﬁlféﬂﬂﬂ%%ﬂﬁﬂétﬂﬁ&ﬁ%ﬂe%cﬁ%&o)-‘c§r‘b(1fd}eﬁ§'che|, é&ﬁﬁ%‘r@w ) sul fonyl ) benzenes

ul fonam de, or”a pharmaceutically acceptabl € salt eof , prepared as

descri bed i r{hi he rpaativgdifrdinatindeohdkaome, dnthoxlycsheniui fludrioboratpandta on,
th f t ai t . Ki 2-(4- ) .
L or o HEHRS i PleM el 2 s hop Sreiel X+ BRE P e i dikansmy dad ieltBEisral: ()

reast i ngol4irk Wb MRHRM oY BMOXANANGethdicgéibRMEGIDENi um f | uor oborate and a
fifth base to provide (2- dlethoxynethyk2a4,4-d|nethylcyclohexanone and

i sol ati ng or(Dnot reaingthayr(dip@oxymethyl)-4,4-dimethylcyclohexanone and 4-

2- (di et -4 4-dj : - s (] ' t

2. (i et R SRRy e AR By g A o) 2B dgnesi um
br om delifnethgtogviotlexane dhddkbdlatimgpdraiy isbta?ing dhel-(xyloriphyiy)l)-2- 4-

di net hyl cycl ohexanol and isolating or not isolating the

| - (4- cHAthgsmeRiy)-Dd-dimetayissRgbasengl yadi, 4- di et hyl cycl ohexanol ; and (j)
AR 9 il o e IAPNENYhbronCYI RS REHIR Mkt h Aafth IRy DY G xano!

a second’acid to
2- ( 4- chindraoptmwmiydc)d to, e d dar{( #ehbyaihehdy-5| 5-dinethyH gatdhek-dedtnediecabadelgaeat | ng
or not isolating the. . .
2-(4- cHngs A posisalagpethepuidsshlorgrbsayD-rdimethylssslabsy ienc-Anot her
embodi BRaIR@L§AI NS to
2- (4-chl or ophenyl ) -5, 5-di net hyl cycl ohex-1 - ene-| car bal dehyde, or a

pharmaceutically acceptable salt thereof, prepared as described in the

recedi ng enpodi nent.. Anot her .e ' t [tai 0
D 8° Chi or oy wod i B FE Do LTENbB B0 e helsystanors  ae-1-
phar maceialdeal iy, oae paRhakb@icaAY hedepRbROAI tRREofUsRpirBd BBRHsOabM in4hd 4- ((2- (4-
chl orophenyl )-5 , 5-di net hyl - 1-cycl ohex- 1-en- 1-yl)nethyl)piperazin-

1-yl ) bemigesging-embod{ma®) - 3- ( nor phol i n- 4-yl ) -

1- ((phenyl sul fanyl ) net hyl ) propyl ) am no) -3 -

((trifluoronethyl)sul fonyl)benzenesul fonam de, or a pharmaceutically

accept abl e sahdthérheitedimenipottdias todvpbclilo@pherdd)-5,aididethlcyclohex-1-ene-1-
henyl )-5 5-dinethﬁlcyclohex-l-ene-légrbajdehyde or a

2-%§-chlogﬁ% /

phaPrmaathaldely 4§, o5 a phymassuically acqepblesplt thesrofy g ushinaaking Ne@ridd (i
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-
3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide, or a pharmaceutically acceptable salt thereof.

25 Another embodiment pertains to 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde, or a pharmaceutically acceptable salt thereof, for use in making compounds
such as those described in , for example, U. S. Patent Publication US2005/0159427A1, the
799 Patent, and U.S. Provisional Applications 61/145611, 61/120275, 61/181180, and
61/181203.

30

Examples of fifth bases useful for the practice of this invention include N,N-

diisopropylethylamine, 1,8-diazabicyclo(5.4.0)undec-7-ene and the like.
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such as those described in , for exanple, U S. Patent Publication

US2005/ 0159427A1, the '799 Patent, and U.S. Provisional Applications

61/ 14561 WP 260915283875, 61/ 181 180, and 61/ 181203. ExanplPes/uskooiofit7t3 bases
useful for the practice of this invention include N, Ndiisopropylethylam ne,

| , 8-di azabi cycl o(5. 4. 0)undec- 7-ene. and the. |ike. Exanpl es of second acids
useful for f%@ffg)ﬁ%&%se%ﬂgfm@mefn}%% ipé?Ftﬁc_ﬁBF {nagﬁ@&dgaﬂ%%%ﬂ%n c
aci d, ilifdthicicaeids@ndictdefd dddige 1iE.ep (h) is typically conducted for about
1 to about 3 hours in a solvent such as dichloronethane and the |ike. Step

(i) is typically conducted for about 1 to about 3 hours in a solvent such
as tetrahydrof uran, diethyl ether 1 X es t eof .and the like. Step (j)
'S typi ooty iee Rl rondbiE T Rodt LS bs b2 ol shBhe such b
t et sahyd¢bohthandbed eliiket her, m xtures thereof and the like. Still

anot her enbodi nent of this invention, therefore, pertains to a process for
maki ng 2- (4-chl orophenyl ) -5, 5-di net hyl cycl ohex- 1| -ene-| - car bal dehyde,

conpri si ng: . J - di yicl . dj rheni um
{1 tor obor at & i) R IR AEb TR b SR ABF0RAE: il SRR
(2- (di etthaxdrofiday) Jicthy Bethirmittytes yickadfexdaaréeand i sol ating or not
i solating the 2-(diethoxynethyl)-4,4-di methyl cycl ohexanone; (i) reacting
t he 2-(di et hoxynet hyl)-4, 4-di met hyl cycl ohexanone and Achl or ophenyl

magges: um brs‘%ﬁi g)?is fpiE’Jlﬁ)’doﬁﬂ dtad fﬁr%ﬂ&&ﬁ%&@%ﬂéﬁ}tbo?ifo(ﬁ' iﬁfa@‘é}f%ﬁﬁwﬂ bi-4, 4
di met hyl cycl ohexanol" an |soPat|ng or not isolating the

| - (4- chbtoahydtodanah) di2thy | ethat hdseyres theydof-add thedikeet hyl cycl ohexanol ; and ()
reacting the |-(4-chlorophenyl)-2-(diethoxymethyl)-4, 4-di net hyl cycl ohexanol
and aqueous hydrochloric acid to provide

2- (4- chl or ophignitotier eRibGiRh Y GKGhARENA] theRsrt GRIBAL AShyHR&Tr Mirhat | g

or not isolating the 2-(4-chlorophenyl)-5,5-di nethyl cycl ohex-1 ene-
1- car b&l-glethidmpharybr hérdimathpltyeehtx-pent-diqagbaldghyde, comprising:

2- (;4-chloro E nyhé- . D-dj tqﬁ%c l,ohex-1 -en -Icarbaldeﬂ de. or a
ondemaceut | G |y BB B FHER TR SRERs APALTEIERradls 4 ¢ ne
pr ecediNy-@idepeipyRitiylardink td pRVher(dRIRRGMIBIT)-Ni-ditiéthylchMeRixafthe and
therefore, pertains to a process for naklng
isolating or not isolating the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone;
(1) reacting the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone and 4-
chlorophenyl magnesium bromide to provide 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-
20  dimethylcyclohexanol and isolating or not isolating the 1-(4-chlorophenyl)-2-
(diethoxymethyl)-4,4-dimethylcyclohexanol; and
) reacting the 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol
and aqueous hydrochloric acid to provide 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-

25  ene-l-carbaldehyde.

Another embodiment pertains to 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde, or a pharmaceutically acceptable salt thereof, prepared as described in the
preceding embodiment.

30

Still another embodiment of this invention, therefore, pertains to a process for making
2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde, comprising:

(h) reacting 4,4-dimethylcyclohexanone, diethoxycarbenium fluoroborate and

N,N-diisopropylethylamine at about -60°C to -90°C to provide (2-(diethoxymethyl)-4,4-
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2- (4-chl or ophenyl ) -5, 5-di net hyl cycl ohex-| -ene-1-carbal dehyde, conpri sing:
(h) reacting 4, 4-dinethyl cycl ohexanone, diethoxycarbenium fl uoroborate and
N, N- di i sopocpyessisgl am ne at about -600C to -900C to pr @Cirds2009/047723

(2- (di et hoxynet hyl ) -4, 4-di met hyl cycl ohexanone and isol ating or not

i sol ati he 2-(di et hoxynet hyl )-4,4- dimeth cl ohexapopne; (i) reacting
the 2- (‘gﬁ%@{*‘ﬁngé?WP?@ %?/‘fz{lgﬁ?ﬁ%% R wf%m}%%%—ﬁéefgﬂay%tﬁyﬁ-ﬂo%heny|
nagnesugﬂkﬁﬁgg%gﬁag%oﬁpout -600C to -100C to provide |-(4-chlorophenyl)-2-
(di et hoxynet hyl ) -4, 4-di’'net hyl cycl ohexanol and isolating or not isolating

the |-(4- cHbor ophanipk)the2-(detboionrgthet)HyA-Yinkthi dichadichyiony ehdAexanol ; and

(j) reagting th . . o o .

14" cRTSTORRER P enssiom WORISS bRy FOL 2 d0TB P et AMBI g queous
hydroc fthfélfﬂc&yﬁ&ﬂ@l)aét,4@@@&hyl58&@1éx@n&%@ i§oPat gt indeisdhalifAg Gl 10f40phenyl ) - 5, 5-
di met hyl cycl ohex- 1- ene- | - car bal dehyde and |solat|ng or not isolating the
2- ( 4- civhisrepivanli2- (dighacyaiatist hiHedimetivboyclphexpaol; and ar bal dehyde. Anot her
enbodi nent rtains.: - -

o (4~ chi or opfleny 8 e Lt-ghlprophen2-(ficthexymety =4 didimefyleyglohxanol

phar macsudtacedus Yy docklptiahtid as abdut 508 Rof0°Cro ppaiido-os-chlesphebgisjsn t he
precedi ng enbodinent. Still another enbodi ment of this invention pertains

to a priseedylesloheakicng Inarbrl¢ahydy pd isalabng o o peadafing-the 244-ghlognignyl)-
1- gyl i in- 1-yl)b 1) - 4-
(( ??(I:?) f”*&?'?h.‘%?t?ﬂg,ﬁ‘%@%‘%%%“f?%?@rﬁﬁi“ye}"su| f )a/mill )e ot Kyl) ) propyl ) ami no) - 3-

((trifluoronethyl)sul fonyl)benzenesul fonam de, conprising: (h) reacting

4, 4- di met hyl cyc] ohexanone, dietho rheni um f| ugr obor at e and fifth base
Lo provt de. (SR GTBRTOL RETS RO R NEYAr SRERRRONEy SRS Lot ng or
not i sQlalddi8yddier 27 ﬁ%ﬁa%&ﬁi&ﬁﬂ?héﬁé&?abfb At G JFES ! ﬂeﬁawedi Q01826816 FIn thd )
reacting the 5-(d|ephoxynethyl -4, 4-di met hyl cycl ohexanone and Achl or ophenyl
magnesinreacdmgrendwdirocrdr ovi de | - (4- chl or ophenyl ) - 2- (di et hoxynet hyl ) - 4, 4-
diqﬁthylcyclohexanol and isolating or not isolating the

| - (4- chl orophenyl)-2- (diethoxynethyl)-4,4-dimethyl cycl ohexanol; (j)
reacting t hestir {nbtieh Rbe@hrAy b thA-iteingloh pxitaras kyd prodesd féti mmtify Ncpcdohexanol

and a second acid to ggovide

2- (4- cHlBfopHeiephynyd)-5Sdlimethnl I wyeloberek-cn=lendmpthyHpipareganl sbbensayi)dol at i ng
2" (el QRSB IE-4o b phw ymme ymeey apigal Feny ce;
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

20 (h) reacting 4,4-dimethylcyclohexanone, dicthoxycarbenium fluoroborate and a
fifth base to provide (2-(diethoxymethyl)-4,4-dimethylcyclohexanone and isolating or not
isolating the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone;

(1) reacting the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone and 4-
chlorophenyl magnesium bromide to provide 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-

25  dimethylcyclohexanol and isolating or not isolating the 1-(4-chlorophenyl)-2-
(diethoxymethyl)-4,4-dimethylcyclohexanol;

) reacting the 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol
and a second acid to provide 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde
and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-

30  carbaldehyde;

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;
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(e) reacting 2-(4-chlorophenyl)-5 ,5-dinmethyl cycl ohex-1-ene- 1-car bal dehyde,
et hyl 4-piperazin-1-ylbenzoate and a first reduci ng agent and isol ating or
not i sol awongowisssset hyl 4-(4-((2-(4-chl orophenyl)-5 PCT/US2009/047723

, 5-di et hyl cycl ohex-1-en-1-yl ) net hyl ) pi perazin- 1- yl)benzoate; (f) reacting

hyl 2- hl h | l. oh |
ﬁét%yl?pfgeﬁ |E%Fg @%%gﬁégégéiaéb%QWDa : ¥§W$? §5¥§8ﬂ@h¥8%| sol ating or
not Isghﬁﬁémﬁm@aﬁnﬁélylsﬂe%zéﬁe & é?féh%@ﬁb‘ch?rd Bascoarft] NELAYL 66t 9R@Hingl- en-

erazin-" 1-yl)benzoic acid; d (g) reacting
4 (4 ( (the (14415@ G dyidrenlydnyl)s), S-dithetby ley¢lolya- bhead-yl)reﬁhylyplpemanﬂyyl))lpﬂnpeucaz| n-
1-yl) ben c,acid, 4-((( 1R)-3-norpholin-4-yl- 1-
((phen (ﬁ nethyl)propyl)anino) 3
-((w&rifluor qr@?t hwhé&ﬁlgf4qay«2i@4aemem%ﬂpsestulﬂ@thyecytlohéi 1c@upl i ng reagent,

and, optiona first auxil ;¥ coupl ing reagent and isolating or not

|soIatwﬂbnﬂhﬁhﬂpﬂﬂﬂpﬂZﬂﬁﬁm%mﬁéﬁﬂ 'ﬁ@h%h%ﬂ%mﬁhdalﬂﬂhéthyl 1- cycl ohex- 1-en-
( f AR B L 0 e R R T
u

f onandodplingSteh gdnt,ama; dSIﬁfon@lmﬂngdirﬁmﬁquw t@iphiag tr@lgent and isolating or not

N-(4-(4-((2-(4- chloro&heny %—5, 5-di net hyl -1 cycl ohex- 1-en-
1- y1 ) medt§inghe &g {4-ghlopahseyl)-p 54d1(r(e(hyi1ﬂa)<zy310él%71 pioldi n-4-yl)- 1-

en I f rnomet hyl ) sul f onyl ) benzenes
ﬁ(ﬁgnaﬁb%H&HﬁﬂMg£gﬁ ﬁgégﬁgﬂﬁa%?ghggééﬁng ghgg ?4fheregf? prepa¥eé as
descrlugﬂwnﬂmﬂﬁﬁw@ﬂ&d@dmngnémhmﬂnh&ﬁudhﬁﬁmhﬂhﬁmmﬂmeyD@n@aﬂkmﬁnmnﬂdethis
invention pertains to a process for nmaking N (4-(4- ((2-(4-chlorophenyl)-5
5-di net hyl - 1-cycl ohex- 1-en-1-yl)nethyl)pi perazin- 1-yl)benzoyl)-4-
g 1R) - 3- ( mygih@lohir énﬂsbalme%t prRivaTy - tzﬁﬁyl(mﬁto%(pﬂehﬂ') Py lihasy19) - 3-

(
trifluoronethyl)sul fonyl)benzenesul f onam de, conprising: (h) reacting
4 d| rre*@lmiabwfﬂnoheb)mmhwplpdraemhbwbqrzbehm«(lfR)tﬁofrmmh@lue4afh)dl-

i l.et mne t rovide, . .

Yo STRB RS RER DY R A R e Ry ibosomsibymiion siheagsieg Gynemige. o
l sol at | ghat g cRtiCllyeicBeptaIe by thbredf, Hrébarait R)ie st b @ Remapediedingi ) reacting
t he 2- {lethoxynetﬁﬁﬁ)gﬁ 4- dlnethyI§§%1ohexanone and Achloro%henyl
magnesiRodimetde to provi de |- (4-chl orophenyl)-2-(di et hoxynet hyl) -4, 4-
di met hyl cycl ohexanol and isolating or not isolating the
| - (4-chl or ophenyl) - 2-

Still another embodiment of this invention pertains to a process for making N-(4-(4-

(
(
4

20 ((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-
(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

(h) reacting 4,4-dimethylcyclohexanone, diethoxycarbenium fluoroborate and
N,N-diisopropylethylamine to provide (2-(dicthoxymethyl)-4,4-dimethylcyclohexanone and

25  isolating or not isolating the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone;

(1) reacting the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone and 4-
chlorophenyl magnesium bromide to provide 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-
dimethylcyclohexanol and isolating or not isolating the 1-(4-chlorophenyl)-2-
(diethoxymethyl)-4,4-dimethylcyclohexanol;

30 ) reacting the 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol
and aqueous hydrochloric acid to provide 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-
ene-1-carbaldehyde;
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(di et hoxynet hyl ) - 4, 4- di net hyl cycl ohexanol ; (j) reacting the

| - (4-chl orophenyl ) -2-(di et hoxynet hyl ) -4, 4-di nmet hyl cycl ohexanol and aqueous
hydr ochl owDco@cissssbo provi de PCT/US2009/047723

2- (4-chl or ophenyl ) -5, 5- dlnethylcyclohex I ene Icarbaldehyde and isolating

i I i he. 2- I h | oh I
. car bal dehyldb. (7R TG op RS L SRR Jeheel e AP BT Bhex-
- ene- Tapaubahdehidey neiile aﬁd@bdﬁﬁﬁﬁ%h&’t&xy%b%?&ﬁ@é £n A0Sl aSR0H LBt

triacet oXyborohydri de and isolating or not” isolating the ethyl
4- ( 4- ( (isolgtingcthe @ﬂlabﬁéﬁ&@)(#l&lﬁordpmnyd fsyluncthselxyctlol@x-l -phl- net hyl ) pi per azi n-

i {L)??gﬁ?%ﬁgﬂF%?gﬁﬂgﬁﬁ %%xgagyhethylcyclohex | -en-1yl)
et Byl ) pi per@zin rEad(lngléﬂgllQ%H%gﬁ(ﬂdﬁ&‘é@@éiﬁrl)ss)Qldﬁﬁbthyléyaéh&@1 -eand i sol ating

or not isolating the 4-chl or ophenyl ) -5 , 5-di net hyl cycl ohex-

1-en-1 w)mﬁmlImqr@zlpérﬁéihenzoaie anydl yqyepusaiodivat uglroxidel a(ng)lsql@mgtqr mgt
4- ,Eﬁ' |(§1§01£tﬂh %%r(lg&tf-%éeﬂnlglgpﬁelg}cﬁgg I}%ln %ﬂ %?I_%ﬁg}lmi)r%ﬂ 1- l rlletgyl)%)lpFr_azm-l-

((phenxﬂﬂhh@ﬁﬂﬁh&MhMpropyl)anlno) 3
((trlfluoronethyl ) sul f onyl ) benzenesul f onam
et hyI 3- (3- (@ netrﬁgﬂtlawdé)(&i Ghyh PIQPQF%hWrﬁlH’@ﬂWWP@@ﬁ’I -6rShde, and
t h
N e AR IERAEOR R SOt e el ghine 11

1 yl ) nf((ﬂmhylﬂiﬂﬂmmﬁmom‘l)ah)lwﬂi (J(‘I?ﬂlﬂuoﬁfelﬁlét@ymRIlfoﬁinhﬁmpﬂmhifmmlﬁé )=

G T B AL gl P o encn

N-(4- (4 &1@1?611(}4&1&{1%94]’1@({1{?@5‘&/& 1)sol§tu§g 91‘ ﬁﬂ%tlsthaltlngQH@No(me()ﬁ ((ﬂ-(@@hloroghenyl) -5, f-

1-yl) met hyl) pi perazin- 1-yl)benzoyl) - 3- (nor phol i n-

( ( phenydimathfkheyylobexryienplr- mlwa}lahpmor)azm- 1( IYl)b ¢erb}éI1014606@th33l ()prlminy‘ﬂ ybenzenes

ul f.Qnam de, o r utically a abl e of are as
dedsr pernsr i DI ER TR b ut BRI R ReBRbiuiet bR RuBRGRen
invention pertains to a process for making N-(4-(4- ((2- (4 chlorophenyl)-5
, 5-di net hyl - 1-cycl ohex- 1-en-1-yl)nmeth perazi n- benzoyl) 4- (((1
R) 3- (ror phiil ety badirep BT D Ml {4 HBH b Iop sy S sy

(tr|f SHLLS) e co _g)_reactin
3 4 i UL R PRyl ohe R R D B CERE bR e4aIId ’
((phenylsulfanyl)rnethyl)propyl)armno) 3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or
20  apharmaceutically acceptable salt thereof, prepared as described in the preceding

embodiment.

Still another embodiment of this invention pertains to a process for making N-(4-(4-

((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-
25  (((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

(h) reacting 4,4-dimethylcyclohexanone, diethoxycarbenium fluoroborate and
N,N-diisopropylethylamine at about -60°C to -90°C to provide (2-(diethoxymethyl)-4,4-
dimethylcyclohexanone and isolating or not isolating the 2-(diethoxymethyl)-4,4-

30  dimethylcyclohexanone;

(1) reacting the 2-(diethoxymethyl)-4,4-dimethylcyclohexanone and 4-
chlorophenyl magnesium bromide at about -60°C to -10°C to provide 1-(4-chlorophenyl)-2-
(diethoxymethyl)-4,4-dimethylcyclohexanol and isolating or not isolating the 1-(4-
chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol;
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N, N- di i sopropyl et hyl am ne at about -600C to -900C to provide

(2- (di et hoxynet hyl ) -4, 4- di met hyl cycl ohexanone and i sol ati ng or not

i sol at i ngwoheos2t56asb et hoxynet hyl ) - 4, 4- di net hyl cycl ohexamromaiS2€uo)417@&act i ng
the 2-(diethoxynmethyl)-4,4- dlnethylcyclohexanone and 4- chlorophenyl

i b d b 600C -100 | | 2-
?3?2? ﬁi_»lf;n rre'[ m| ) %agcfimg.t%i % 9@9&1359%@54526&5 %Wgﬁ ZL&HB?t ﬂ Orl?@%ﬁ%ﬁﬁ. Z}g
the |- (fqy aaﬂédars qap&%embhc %maq't %d%@wma%ohsd oy t&pfbv‘i’dé@gﬁ}éﬂﬂ%y@h@tﬂﬂ anol ; (j)

reacting the |- (4-chlorophenyl)-2-(di et hoxynet hyl) 4-di met hy cycl ohexanol
and aq chma‘élylvydlpb@hﬂ@nﬁd - achadd Gy da bl iso BT ot BE0TingShp?-¢4-ctierophenyl)-

2-(4-c 5,5- di th cl ohex- 1-ene-| - carbal dehyde and i sol ati ng
or not t.gl %Fﬂéy%l‘ﬁlé&f fllie (?ryalﬁ%ﬁ% | )- 5,5-di met hyl cycl ohex- 1-ene-
1- car bal dehx@p (I@éctﬂh@@c(w-d]ﬂorg%l{e‘hygrﬂ %ﬁﬁéﬂtﬂﬂx olof®x-1-ene-1-carbaldehyde,

5-di net hyl cycl ohex- 1- ene- 1- car al dehyde, 4- pi per azi n- | -yl benzoate and
sodi umethyil deponzihdr Idhmoa@emdtw@bmdnaQ®0>0©0t0chyélbdm@t oM S8ado ebwitat i ng or

L A B B e
4-(4- ((1261(4r ﬁ}_ﬁﬁy}lﬂq@l)@nﬁga@@t hyl cycl ohex-1 -en- 1-

yl ) met hyl )p| per azi benzoat e and aqueous sodi um hydroxi de at about
5500 to abouf) 750@4ct1agcstthy$ A (At(( - drlompheny$)e$ é{dlmghthclohex I-en-1-

o1 Vet SR e B PR - Nt s AT BypUdes dgut S5C oabout
131 bR i E&é‘ﬁ"é‘@“‘?’? ph g E‘Ré@(ﬁ%ﬁﬁﬁﬁﬁe&:yﬁ 154 Aok ARLMARL REf.221 -

1-yl ) benzoi ¢ aci

( ( phenyl-yhinethyBpipgtayipr bpybérﬁmcnm)d 3nd

trifl thyl)sul f | f
1 et hyl -5 ( JEL o HEARPE AN G BB pToP VR badd et wiglabeeredri-de, and

4- di ”Etﬁ)fﬁéﬁ@d%'\?éfﬁilﬂ'I%%&hzﬁp%iﬁ 2%&&}9 11n3§gpland i sol ating or not

i sol ati’ng the 4-chl orophenyl ) -5, 5-di met hyl - 1-cycl ohex-

1- di- ]({gﬂe)lyrlﬂnhyﬂle)tlmylmommammd)-By-(()ﬂﬁrmonylbtﬁyl)mlf@&l)wnzenes@}fmqnﬂudt| n-4-yl)-

I(('E E PP 1 %t:h?ﬂlr:ét(ﬁ@/ Y‘éﬂg' ﬁﬁ@)e%féa@ﬁ%ﬂﬁmﬁgchlo@ﬁ Ian anot her enbodi ment

p ertaing dﬁ&tl&lzﬁﬂm@ﬂyﬁcﬁge Qt‘b‘b%ﬁﬂ o5enf %’Bbfﬁt)?SEC %n&j Es@Pattlﬂ or h&tylgcl;l%?g(the N -?ﬂ

1-yl) met hyl) pi perazin- 1-yl)benzoyl)-4-((( 3- (norphol i n-4-y

( ( phenyHd@-t4achibjopbery)-,prdomythy b ivcraphSe{ (en{h j{rlbmdhyhppbmkmshylf)mbylb}e nzenes
ul fonan dep % (morpholin-4-yl)-1-((phenylsulfanyymethyl)propylamino)-3-

20 ((trifluvoromethyl)sulfonyl)benzenesulfonamide.

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or

25  apharmaceutically acceptable salt thereof, prepared as described in the preceding

embodiment.

One embodiment of this invention, therefore, pertains to a process for making 2-(4-
chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde, comprising:
30 (k) reacting 4,4-dimethylcyclohexanone, and phosphorus oxychloride to provide
2-chloro-5,5-dimethylcyclohex-1-enecarbaldehyde and isolating or not isolating the 2-chloro-
5,5-dimethylcyclohex-1-enecarbaldehyde; and
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a pharmaceutically acceptable salt thereof, prepared as described in the
precedi ng enbodi nent. One enbodi nent of this invention, therefore, pertains
to a procwe=x0dwrss3saki ng 2- (4- chl orophenyl) -5, 5- di net hylpcyalseder41723 ene-

1- car bal dehyde, conpri sing: (k) reacting 4, 4-di met hyl cycl ohexanone, and

D oy o e, G Mt fhe SRERG-S Srtimaty lavalohtrd-carerbdisdedy or not

i sol at Idﬂ%raﬂfengrb@,mn% de % ﬁsﬁg{a@é MA&&%&W ol f‘fﬁ{‘@afé@réﬁ@a%%’&@ladﬁﬁp( 1)

reacting the 2-chloro-5 | cycl ohex-1’- enecar bal dehy
Achl or aptvém/td)mmmﬁd (éeqhébroaheﬁlylr)sﬁt 54 phn@byltydma-emal -ahlﬂostdehjadefanﬂt h base,

d f. t | | t, .t i )
S 4 R T o g Bt o b PeRE RS B imatyleyslobey-fiss des st at i ng
or nRot |solat|ng the

2- (4-chl orophen di net hyl cycl ohex-1| -ene-| -car bal dehyde. Anot her
enbodi nent é@r@@hodlment pertains to 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-

2-(4- Chl ?cpe é’ lo} %h?rimdag?g caM ?gcteh%gf’e ttl(i:'\erilgofJ §I%ée?r@i gf E'é’sgﬁbebcf)la t?en th

pharnace ical y ad ereo pr epa descr
precedqﬂgmaﬁgaﬁuﬁﬂnhmuAnother enbodlnent pertalns to

2- (4-chl or ophenyl) -5, 5-di net hyl cycl ohex-1 - ene-| car bal dehyde, or a
pharmaceutically acceptable salt thereof, for use in nmaking N-(4-(4-((2-(4-

chligr Ophe”y'Anﬁh?r(%Ffﬂfg&é}% b?m?msc -Pirll@ﬁg)ryg;@{}l)-isYdi&l&%f}%lbﬂéﬁ?feﬁéilU'

1- yI)benzo 1) nor pho

1-(( phe:raljdakimlh&mjyblr ) phadmelcdyaically hy@piablz)saB thereof, for use in making N-(4-(4-((2- (4-

((triflyoro | fo benzenesul f onanm de , or .a r maceu

accept RN RAEE NN S sl AR hERRY iR R T i)Y

2- (4- Chﬂ8ﬁ&@ﬂ&ﬂ¥h%ﬁﬁl%?H&ﬂ?&ﬁ%h?%ﬁ&%@Eﬁnby?ﬂﬁmb?@rba'dehyde , Or a

phar maceuti cal |y acceptabl'e saltl "t hef eof use in maki ng conpounds such

as t hos(érldleemmeblgd)suﬁonylfb@nzmmmemldd o8a pRatectutiaby incapiabte salt
%05/%159 27A1, the '799 Patent, and U.S. Provisional Applications

61/ 610 61/ 120275, 61/181 180, and 61/181203. Exanpl es of first phase

transfer catal ysts useful for the practice of this invention include

tetrabutyl amroni um broni de, rapropyl ammoni um brom de, tributyl benzyl
amoni um chlAkaties cntbedraent myntalawmﬁ(%ehlmhﬁ:@é) 5 5éhmafdi&kmy¢109¢ﬁ~rbr¢n@1h

brom de, .t A i hy h e nmoni um
chl ori acerbag&eeﬁgd%) CE apeht%ﬁg? qunH i u(ﬁ%%g%qe galftd‘LJR I%{)P,foplbs %ﬁl{mk{ 'ES}H éﬂu%(%et at e,
t et r abuiuyh aﬂfhfﬂmldldwﬂlb@ldhdﬁ)r e&ﬂﬂﬂpteb@. Ki Reent Publication US2005/0159427A1 the

20 799 Patent, and U.S. Provisional Applications 61/145611, 61/120275, 61/181180, and

61/181203.

Examples of first phase transfer catalysts useful for the practice of this invention
include tetrabutyl ammonium bromide, tetrapropyl ammonium bromide, tributyl benzyl
25  ammonium chloride, tetracthyl ammonium bromide, tetraoctyl ammonium bromide, tetra
butyl ammonium hydrogen sulphate, benzyl trimethyl ammonium chloride, benzyl triethyl

ammonium chloride, tetrabutyl ammonium acetate, tetrabutyl ammonium iodide, and the like.

Examples of fifth bases useful for the practice of this invention include potassium

30  carbonate, potassium phosphate, potassium fluoride, potassium #-butoxide and the like.

Examples of first palladium catalysts useful for the practice of this invention include

palladium (II) acetate, tris(dibenzylidencacetone)dipalladium(0),
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Exanmples of fifth bases useful for the practice of this invention include
pot assi um car bonat e, potassium phosphate, potassiumfluoride, potassium

- but oxi dewerndow1383ski ke. Exanpl es of first pall adi um cat acyatssooamefas f or
the practice of this invention include pal l adium (11) acetate,

tris(di be neacet d i 0),tetraki s(triphenyl phosphi ne) pal | ad
iuh{g)le¥gg%nn’ WgPﬁrﬁ ﬁ1b§§ aghé'leocene)highlgfoparlgdiUE(:I)?pand.
the I'ikgy déh&pylﬁmsgmﬁo}fm&ﬁéjdychﬁga%a&aﬁ%(h Tan@RRLfikcl5 to about 20 hours in

a sol vent such as dichl oronet’hane hylfornanlde m xt ures thereof
and the like. Step (1) is typically conducted for about 5 to about 10 hours

in a sol vent,,su er nd one organlc
sol vent's suéﬁ]% )g%pgﬁ@ﬁy W%ﬁﬁ?ggﬁé fgf{ T%&ﬁ%ﬁﬁﬁT%*é&W?ﬁ M %not her
enbgdi Me&tlodncttiing, NNt forinBRi RS i Burcl A @ifMd bR [T ocess for maki ng
2- (4-chl or ophenyl ) -5, 5- dlnethylcyclohex-l-ene | - car bal dehyde, conpri sing:

(k) reacting 4, 4-dimethyl cycl ohexanone, and phosphorus oxychlorlde to

provide 2- Chét&{ ﬁ%%éy%%}lﬂeco%%&éfg‘%ﬁ%ﬁ 5 (6660 rl‘b"’ﬂolu%h%& xRl éZéﬁ'

not isolating | CycCl ohex enecar5al ahd (1)
react i ng nhiReirdd-oftWad¢ram obe ot At Wrgayic Is@lhems bucting calubad, dekhyydene cﬁ}orlde

chl orophenyl boroni ¢ acid, tetrabutyl ammonium brom de, potassiun1carbonate,
and pallP ﬁ%ﬁ@?ﬂ*eacetate to provide

2- (6-ch|oropheny|) 5, 5-di et hyl cycl ohex-1 - ene- | car bal dehyde and i sol ati ng
or not isolating the 2-(4-chlorophenyl)-5,5-di nethyl cycl ohex-1 ene-

1- car bal dehyﬂmtheﬁ\rmtﬂmdﬁncﬁmbﬁdllmmntmr thatrafisre} @ertains to a process for making

2-(4-c r aphen hex | - ene- r bal dehyde, or a
ph((alr na?éﬁﬁ-ﬁﬁaﬁopﬁ ‘Qac%grdgrﬁ?%ygﬁ?lp h FB%fl Caﬁ%ﬂ&%@f‘d CQUPHYEEY i bed in the
precedi ng enRpdi mBRin ﬁ@&%hﬁmegﬁ%eOffndtﬂTl'o§pHo'P|YsecB<tybﬁ’and$ hesslRee,

pertains to a process for maki'ng (4- chl or ophenyl ) -5,5-di net hyl cycl ohex- 1
-ene-1 %drlb@kﬁémahybmdph@slﬁgeca(ba)derhgémndﬂgoléft;mfg ch muwtmgcthe)hehlarmne and

ph hl r|de at a 0C to 45C to provide
2§Ior y%”%éﬁfl ﬁ ‘3ﬁg?ﬂkh$%%8%§baldehyde and isolating or not
l solating thg 2- Cremﬁlgﬂ%a DehlofRs BydigtlyRyewhbx-enacanbalidsyde; and (1)
reacting the 2-chloro-5,5-di nethyl cycl ohex-| - enecar bal dehyde, 4-
chlorophenylboronic acid, tetrabutyl ammonium bromide, potassium carbonate, and
palladium (II) acetate to provide 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-

20  ene-1-carbaldehyde.

Another embodiment pertains to 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde, or a pharmaceutically acceptable salt thereof, prepared as described in the
preceding embodiment.

25

Another embodiment of this invention, therefore, pertains to a process for making 2-
(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde, comprising:

(k) reacting 4,4-dimethylcyclohexanone and phosphorus oxychloride at about
20°C to 45°C to provide 2-chloro-5,5-dimethylcyclohex-1-enecarbaldehyde and isolating or

30  notisolating the 2-chloro-5,5-dimethylcyclohex-1-enecarbaldehyde; and

)] reacting the 2-chloro-5,5-dimethylcyclohex-1-enecarbaldehyde, 4-

chlorophenylboronic acid, tetrabutyl ammonium bromide, potassium carbonate, and

palladium (IT) acetate at about 20°C to 45°C to provide 2-(4-chlorophenyl)-5,5-
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chl or ophenyl boroni c acid, tetrabutyl ammoni um brom de, potassium carbonate,
and palladium (11) acetate at about 200C to 45C to provide

2- (4- chl ovoph@mgb3ses5, 5- di net hyl cycl ohex- | - ene- | - car bal debyds2@ma4173®l at i ng
or not isolating the 2-(4-chlorophenyl)- 5,5-dinethylcycl ohex- 1-ene-

1- car bal.dehyde. Anot her enbodi nent rtai.ns to . .

2-(4-¢c rAlﬁF%%éﬁWP?’i'ﬂs:eﬁ@'dr%él?ag%héla% P@ﬁl@&lﬁrm%%nqte%ﬂl%g.l@d%%zﬁé-,ch@rtwenyl)-

phar macesilyi fah{ ¥y AGIEEPL-aR- ¢ ca@hldchitey eof , prepared as described in the
precedi ng enbodinent. Still another enmbodi nent of this invention pertains

to a process for making N-(4-(4- ((2-(4-chlorophenyl)-5 ,5-dinethyl-
1-cycl ohex- 1-ep-1-yl)nmethyl)piperazin- 1-yl)benzoyl)-4- 1

Ry~ 5 mor phdbiter Syl bt B RO o ebRs s hpkbyicy bhbis) a1+
((t i flaapgapmentdy o & phianxtdiRany eneptablcaarm@of, g@m}&a ad 8dcribddinftRact i ng
4, 4- di met hyl cycl ohexanone, and phosphor us oxych oride to provide

2- chl orse®dBigdinthodipénty cl ohex- | - enecar bal dehyde and isol ating or not

i solating the 2-chloro- 5,5-dinethyl cycl ohex-1-enecarbal dehyde; (1)
reacting the 2-chloro-5, 5-di nmet hyl cycl ohex-1-enecar bal dehyde, 4-

chl or ophenyl i gntier ambddinent of this iphasion peadias &ra gratak Yetmaldng NE@h(4base,
and a first palladiumcatal yst to provi

d
2- ( 4- cHlGtbpHephyyb)- 5.5 ipg &rﬂz,cyelpbﬁék-eﬁ=lewémpﬂlbfapiﬁanaa@hgrwéb%tﬁayli)éo| ating
t td .
(2)t (lg?ch(@?\g_%ﬁdgnﬁ §J1§1 134 gflﬁgmeynly%:s;l}%:fﬁn r%)e%l(e-twlépﬁgwlza(%?@é?_dehyde; (e) reacting
2- (4- cHltoifloploerytiy))sblfoisA ienembyl oyeinateexomfrisme - 1- car bal dehyde, et hyl
61 51 ng. £ HE) ot Rgteime dgt AR eSO 8B e NG & e
1-en- 1'2£J:Hl%£§]3-'dlrﬁbﬂﬁ?fc?¢|§lbﬂe‘x-i—'ené’da)ﬁ%ﬂ%?@é iﬁid i%l)ltlil'igeétctlﬁdt F%la%tn@ﬂlle 2-chloro-

4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-1-en-1yl)
met hyl )pddanethylnydlolydx) bemzcadabklchydt; an aqueous third base, and isolating or

t .isolating the 4-(4-((2-(A4-chl.or. )5 ,5-di hyl hex- 1-en-
oY) oot o B b 2 Rae SRR Y i 3y B onex en
4-(4-( (o%ic(répK‘ejﬂb%b%ﬁ@éﬂ&,)ﬁ%ﬁﬁplﬁbé@&ﬂ%r(‘cﬁﬁl heXiftir &3e) anld)a fivet pyhdihper azi n-

1-yl)benzoic acid, 4-(( 3-norpholin-4-yl- 1-

( ( phenydatahysp jonprotide P rpplifngb)S, Jdimethyleyclohex-1-ene-1-carbaldehyde and
G HRTR L LA PoNGRgRa Lesalf 8y bheh oA iy gpocn
(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,

20  ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating

25  the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic
acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, a first

30 coupling reagent, and, optionally; a first auxiliary coupling reagent and isolating or not
isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.
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isolating the N-(4-(4-((2-(4-chlorophenyl)-5 ,5-dinethyl-1-cycl ohex- 1-en-
1- yl)nethyl)piperazin- 1l-yl)benzoyl)-4-(((IR-3 -(norpholin-4-yl)- 1-

( (phenyl swibf2aewyisyiget hyl ) propyl ) am no) - 3- ((trlfluoronethybi&mhﬁmmyﬁ)henzenes
ul fonam de. Still anot her enbodi ment pertains to

1015 b byt T SOy S SRR g1
((phenyéyémhéényeln)gﬁfg@%@gg@%)@mwnﬁ?g@ gufﬂng( {@mm Lf.onyl ) benzenes

ul fonam'de, or a ically accep reof, "prepared as
descrluﬁﬂwnﬂ&ﬂﬁﬁwﬁneﬁadmngnéhbmﬂﬂﬁhﬁnﬂhﬁthﬂhﬁm@ﬂheyD@n@@dﬁm@mﬁmddeKmis

t t t Ki 4 hi h 1)-5
5 ai AR eSS S ety mETMA e st i b Ttz oyt ) - 4
(((3R -ntfommnhghol i n-4-yl)- 1-((phenyl sul fanyl) net hy I)propyl)anlno) 3-
((

trifluoronethyl)sul fonyl)benzenesul fonam de, conprising: (k) reacting
4, 4- dinethylcyclohexanone and phosphorus oxychloride to provide

Lo L SIS R DA RS A

reacti ng- (mehlaro@hhgnps S Bmdihgel ftybl@h@xi ohax- ylalﬁatﬁyb)p@aﬂadmhyglgbexéoyl) 4-
chlorophegglboronlc aci d, tetrabu&x@éannnnlun1bron1de pot assi um car bonat e,

and pal (@&)-dringarpholiacdy bt le((Phenytsyifprsd)methyl)propyl)amino)-3-
2- - bal dehyde and i sol at
(8- chl@k ﬁBﬁ&%@(ﬂ}hﬁﬁt@m{i f%ﬁ%e'%lﬁ % 45111@%311 .car bal dehyde and isol ating

or not Tsolatin orop eny t hyl cycl ohex-1 ene-
car bal de rejcting m@t atonp sfgho, ex-
1- bal d h)(ﬁp (red dot-dimge i ¢ el atek hevayihpshoris- akiyaklbhige ay@boid
1-ene- 1- et h ip benzoat e and sodi
tri acet]?osz@ %gf&#@@ C&ﬂafquxs 6165?961%&?%‘@%%1}/4 iSIpaRg PIgnat Fr“@laéltnﬁﬁﬂen} chloro-
4- (4- ((ﬂsGﬂn&ﬂ}@?&@ﬂ§nYEﬂa§ﬂﬁth ,hylcyclohex | -en-1yl) methyl)piperazin-

1-yl) benzoat e; reacting eth
4- (4 ((2- (4(©hlone@mmgyhg25hbndﬁﬁﬁﬂhyﬂoywbbhe%4kmemnbﬂdyudeAL

Eyl )(%Lﬁgé%a@%llﬁ O{'%%l c)lCtl)(?q 1%?11%10a I gosmlsd(e)dﬂo aSS1U’ }Ilgéa? ona e an(?d | sol at | ng
& (4 ((RilbdumhinEeRRERY hloviic-diTbiphaye) 25aimkFRyiohd. mehEyL) pi per azi n-|

yl) benzoic acid; d (g) reacting
4- (4-( (czrk(ahie@miw@pth@latymg 015106 ol It SyErleophendhS Sydimetpidyglonpi-per azi n-
1- yI)bqg% 'zn§9d§nd4 ((( 1R -3-norpholin-4-yl- 1-

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,

20  cthyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride and isolating or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not

25  isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoic acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, 1-

30  ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
4-dimethylaminopyridine and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-
dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-
1-((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.
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((phenyl t hi o) net hyl ) pr opyl ) am no) - 3

-((trifluoronethyl)sul fonyl)benzenesul fonam de, 1-

et hyl - 3- (\80(dowss3s¢| am no) pr opyl ) - car bodi i m de hydr ochl eciras2o0aa7723
4-di net hyl am nopyri dine and isolating or not isolating the

N- (4- (4- ((2- hl henyl )-5, 5- di oh

1- ;(n ) gret g;(u )%Ahp%m%rf %glbg%}e;lb%ﬁ%% tI? ﬁ(‘P (‘{‘(éﬁg}% 0(%@?5}‘.‘%15 Sdimegiy-1-

| -{(ph | f | yspl fonyl )b
cout | o auloREt L VTR RRO |- aTbaRby BT HASBRBdL RN Tonyl ) benzen
N- (4- (44rheRy Sulfaiyhoretphenyy) Jasi) ehi- “Etﬂ‘tyblf@ﬂl@?ﬂ)@ﬂi@nyl)b@nemesulfonarmde or

(1 ( );;lh)eﬂﬁ%@éwgﬁgaﬁ@h@ﬁéﬂﬁ%%ﬁﬁ%‘%h q’:%g%d(atsgalR E‘?%'fc')eg]&gf zlnill ) %enzenes
ul f gnargslediénta phar maceutical |y accept abl e sal t ther eof , prepared as

described in the preceding enbodinent. Still another enbodi ment of this
i nvention pertains to a process for maki ng N-(4-(4- ((2- (4 chl or ophenyl ) -5

5-di net hyl h h 4-
(((1IR;TE 3. %/m)Stijﬂ;] ﬁle? &%Pshilheﬁp ?éﬂlﬁ Elo élﬁ%l/l a%}%}t%c?s% 5% %?%ﬁy(lré})@
((trif I((m(zpalﬂbﬁphé@mj 5 erdilhl):ﬁhgnzapelshéi-mam demetboNpipbdizingl -y kinzogiaat i ng
4. 4-di rreth é cl ohexanone and horus oxychl ori de at about 200C to 45C

to prov(((d rphdnst-gl)ol- @WIS@ %ﬂlﬁmhl’l)léﬁ@éma@h%‘hyde and isol ating or

Notyni S - enecar bal dehyde; (1)
real((:)tl E\tgtﬁiﬂlﬁe ?&ﬁiléyg&%ﬁ%%%?g?ﬁfo cy'cl?ébﬁex- - 'ecar bal dehyde, 4-

chl or ophenyl(la))r orremctmg|4d4 dmhﬁmwexm rhd phdspboiud exyghddrédesit abowtar bonat e,
and aI cet at ut OC to 45C to 0

2- (4pc Hlé%?%prs ge %Pﬁ?ﬁb gt GO AR ase- RN Hﬂgw&éwé%lg.ogm ating
or not ﬂo%%'ofhttl'ng%eti‘@hl@ro(rﬁ’fsfdﬂn@{h?%‘é‘l%}{&? -1- eﬁe&rﬁdl&@fyﬂé’ I cycl ohex- 1-ene-

1- car bal dehyde? (e) reacting “chl or ophenyl)-5",5-di et hyl cycl ohex-
1-ene-1-car t{b)l dehy@témgelnd&lchldrqaﬁ,ﬁe;hmzthryldyckph@erhma@agbéédﬂhyéo,dﬁi um

tri,acet drlde a ut .15 0C.to abo C and jsol ati or not

| sdpat | TR St S RO R bR dhEhex. 1-en-
1-yl) ydei (InJ@raaaateat Qbo)ﬁ't 2benzose;to fawdeez&czt bmaro@héwl) 5,5-
4-(4-((2-(4-chl orophenyl) 5-di metlgél cycl ohex-1I -en-

met hyl )q@mp@b'b;zph@h¢>£-9'+e}lbé rpédml@haﬁ@la iseloting g@@ntmlﬁyﬂdrtbg@xﬂércmor@lbéwl)SSOC
oo (2 TR Rl aR B BBy Ty el onex- 1 - eni -
yl ) met hyl ) pi(per aZt‘edfbtihlg)ZLMLIeﬂti‘tﬁplﬁene’;lQLﬁS danethylcyclohex-1-ene-1-carbaldehyde,

20  ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride at about 15°C to about
30°C and isolating or not isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-
I-en-1-yl)methyl)piperazin-1-yl)benzoate;

() reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide at about 55°C to about

25  75°C, and isolating or not isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-
1-yl)methyl)piperazin-1-yl)benzoic acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,

30  Il-ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
4-dimethylaminopyridine at about 25°C to about 35°C and isolating or not isolating the N-(4-
(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
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(g) reacting 4-(4-((2-(4-chlorophenyl)-5,5-di net hyl cycl ohex-1|-en-1yl)

net hyl ) pi perazi n- 1-yl)benzoic acid, 4-((( 1R)-3-norpholin-4-yl- 1-

(( phenyl tWwoapevetshsgk ) pr opyl ) am no) - 3- ((tri fl uor onet hyl ) secfrarsgéoploerrzenesul f o
nam de, 1-ethyl-3-(3-(dinethylan no)propyl)-carbodiimnde hydrochloride, and

sl at i e Kﬁ%@hgl%ﬂﬁ(yﬁz TS GaHeRgy Dbrops DBt Ayl - 1 cycl ohex.
1-en 3R RS endsybh oY) -4 (173 “lmorphol 10431 -

I-((phenylsulfanyl met Ryl ) pr opyl ) am no) - 3-
((trlfluoronethyl)sulfonyl)benzenesulfonanlde Still another enbodi nent

t ai t I L) - - di hex- .1-en-
Do e ny DBl B d i b Nt i SRR Ry -5
(( pRenydyghéamyhn) I)B)é{h)yl)f)f?)@bﬁlz)tlamy[)ﬁénz%?()(&(((lfﬂ)m(@é@h&yd su)fonyl) benzenes

ul fonam de, or a Eﬁarnaceutlca alt thereof, prepared as

descri t{ézilenﬁlsmlﬁ@y n@élé/él)pﬁ@yémm)fﬁeﬁtﬂ voremethyowilfeanhbeszenesuléoramidnior on,
t her ef °r u{% c@eptatiil ﬁtet%éreo PRI deSerfbll HR: $rlRGRRO! T n-4-y1 -
ﬁ gropy Y am 3

1-((p he

((tr|fI@Mﬁﬂﬁﬁ&hyl)sulfonyl)benzenesulfonanlde, conprising: (m reacting
2-fl uorobenzenesul fonyl chloride, and a first fluoride source to provide
2-fl uorobenzenesul fonyl fluoride and isolating or not isolating the 2-

fl b | f I
R L e e L
prOV|dq«nRﬂBumoqmahm@gnnﬁ«mﬂmghmbhymmgnmbpwwmﬁMBhZene and |solat|ng or not
| at t he | t fI th | f )b t
|51 tor @S permni b GRE et RBAFI o UiBUREE and. Eht or oaul f onf ¢ a6 d {6
provi de_4- 1141 0-3adob Dl d/ORTEIQIISHLARRYE HERARATRIeRres Y Or T de and

isolating or not isolating t
4-f | uormmeBd¢ Q{ﬂuOfdhﬁvommmlfwlb') ﬂmridwra}ﬂd)lmmmmt fsolayihg diel26r i de; (p)

reagti 4-fl uoro rifluoronethyl)sul fonyl)benzenesul fonyl chloride,
ind e MR LEYE i Ge

4 fluoro-3-(hyri frbm&l?m@éimhb&%ﬁ&ﬁydlﬂfb zmﬁﬁi@lm msd@agvead(cﬁgslgpg)ng or

not isolating the 4-fluoro-3-((trifluorone I)su nyI benzenesul f onam de;

and ( q)andazeeqndglupride @@mr@e @mremdpflrﬂmr@ﬂe(t( proatieyyu b@dﬂ@ﬁé@@lan@nam de,
(I R)-3- og?t'i Lgh?orlr{(o?ﬁzflfa ng ki L RDSY2 E(Iajlf?llor}gllnet%ly?)ﬁ{lpo%/ )Qgﬂzg e, and a sixth base

to provi
(o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic

20 acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and a
first NH3 source to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and
isolating or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide; and

25 (@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and a sixth base to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide.

Another embodiment pertains to 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or a

pharmaceutically acceptable salt thereof, prepared as described in the preceding embodiment.
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nor phol i n-4-yl - 1-((phenylthi o) nethyl)propyl)am no)- 3-
((trifluoronethyl)sul fonyl)benzenesul fonam de and isol ating or not

i sol at i ngwoheosts6386! R) - 3- nor phol i n-4-yl - PCT/US2009/047723

1- ((phenyl t hi o) met hyl ) propyl ) am no) - 3-

((trifluoromethyl)sul fonyl)benzenesul fonam de. Anot her enbodi nent pertains
to 4-((( IR -3 -norpholin-4-yl- 1- ((phenylthio)nethyl)propyl)amno)-3

- ((trifluor omdd hivhkifrRany ?E@ﬁﬂ@%@&k’iﬁ)@ﬁ{&ﬂﬁﬂmgﬁ%ﬁl-phar maceutical ly

acceptable salt thereof, prepared as described in the preceding
enbodi rtéritenAitioo meathyd jrivorelil rmemno e (trafl wrs omethath) §ul {onR) bSrzamaspHaanmd g oy la- | -

h |t hi t | | i = ) .
O e SR et TSR, e dmonmtine NG Gridehlocenlerddry
ﬁf‘{?ipﬁ Ztﬁﬂn(@‘%ﬁ?glcy%llbﬁéﬁ@ﬁn- lf-?l?mgtﬁgl)big_eﬁﬁftﬁhﬂ?l)belnzoyl)-|4- ((1R)-3i(rnorpholin-4-yl)-
- - - -C oro en -9, O- | e - -CycCl onex- -en-
o bRt o times ety B emagr (e fuqromraby boyl rans Do e Lfgnamide

| - ((phenyl syl ) met hyl ) propyl ) am no)-3-((trifluoronethyl)sul fonyl)benzen
esul fonogésggt%er?@aﬁ salt thereof. Another enbodinment pertains to

4- (((I R -3-nor phol i n-4-yl -1 -
((phenyl t hi o) net hyl ) propyl )am no) - 3- ((trifluaoronmethyl)sul fonyl)benzenesul fo
nani de, or %%Frrrﬁﬁg@dtm%PF@ala%%Jeépf(ém)é@mhothﬁeéré%*' for use in making

pune; oAt sn o BB REERERS PR oSy BRI B enSrBRRARG or o
Appl i cgthinomscebidall456deplabl Gl tiRE2TFE forGké iBhalli@Q compdufiik/sid1&0BoscExanpl es of
I T e L T e

t her eofyy sExRRRGRI Riopl'%&a%ﬂ%f/h&'%lil9@1/?%@7@?@1/#‘@@‘89! arld1/id18opr acti ce of

this invention include tris(dinethylam no)sulfonium
difluorotrimethylsilicate, tetra-n-butylammonium fluoride, cesiumfluoride,

tetr.abutyl a ni um trd nyl.di fl uorosili.cate nd tet.rabutyla ium
triigheny 1 P or i BrERaE o Ralehy kM S 35 BRI o ¢ he
pract i agr£h-HubiSmmdMRIAG 1Ot dethld pdersdtmmemisside amathit&yeRyf. de, ammnia in
met hanol , anmoni um car banat e, ammoni a in isopropyl al cohol, and

hexanet hyl di si | azane. Exanpl es of sixth bases useful for the practice of
this inventi | el riset ] | ke. St I: ically
conduct ed f oEf)X%a (ljeustol{ggcotinlldnuOggié ? ourgﬁ&ggﬂk%%glﬁér éljé?thcegé f?%ﬁ \g/d(?ﬁ{ltlgn heRlaE
tris(dimethylamino)sulfonium difluorotrimethylsilicate, tetra-n-butylammonium fluoride,
20 cesium fluoride, tetrabutylammonium triphenyldifluorosilicate, and tetrabutylammonium

triphenyldifluorsilicate.
Examples of first NH3 sources useful for the practice of this invention include
aqueous ammonium hydroxide, ammonia in methanol, ammonium carbamate, ammonia in

25  isopropyl alcohol, and hexamethyldisilazane.

Examples of sixth bases useful for the practice of this invention include tricthylamine

and the like.

30 Step (m) is typically conducted for about 30 minutes to about 2 hours in a solvent

such as tetrahydrofuran, acetonitrile, water, mixtures thereof and the like.

53



such as tetrahydrofuran, acetonitrile, water, mxtures thereof and the
like.Step (n) is typically conducted for about 30 m nutes to about 2 hours
in a sol weotomushssas di chl or onet hane, tetrahydrofuran, wroruse®9/047723

di mret hoxyet hane, JV-nethyl -2-pyrrolidone m xtures thereof and the I|ike.

Step (0) is ally. c nduct ed .for abo t 15 to a out. 25 hours, Step (p) is
typically cﬁsaﬁeﬁ St PishA BRI ToR ahovba) @81%&9@ ot RSB MirOl BbHpbnt

such a r i oD ol ,
onr o R rbimefrand A ?%%Lf%%ﬁ [Bfhen K BERIBNE: AR DM ABA0 o

t her eofmixhues thercbf kel th&lisp (q) is typically conducted for about 12 to about
24 hours in a solvent such as ethyl acetate, tetrahydrofuran, 2-nethyl
tetrahydrofuran, m xtures thereof and the |ike. Another enbodi ment of this

i nvgntion p%té@(d)%sﬁ?l@ll?&&ﬁﬁ@ﬁ:dff&ra%ﬁklﬁﬂ) o149 Burss- nor phol i n-4-yl -
1- ((phenyl t hi 0) met hyl ) propyl ) am no)-3 -
((trlfluoronethyl)sulfonyl)benzenesulfonanide conpri si ng: (n) reacting

2-fluor obenzsqu?@ﬂ gycall (#Oc{ucgﬁ’f?taa{%%&%ﬁl%l&tesqg X%&%% %’lsn}l SHR’G pe to

provide 2-flu hesl uoride’ and isola or ot 'ss ating the

2- 11 ucncherzatiesd Itétfuhyhrofﬁhmmrdﬂ@& acétit, kegopygeohbe @ﬁdwomﬁaﬂzenesul f onyl
fluoride, Ruppert's reagent (CH3SI CF3), and tris(dinethylam no)sulfonium

di fl uorcbmﬁthﬁéﬁﬁ%r@n ‘lhiCEl&f%nft%aIﬁr SHcge Mixtyrgptherepf and the like.

((tpi fluoromet hyl ) sul fonyl ) benzene and isolating or not isolating the
I-fluoro 2- ((trifluoronethyl)sul fonyl)benzene; (0) reacting
| -fl uoro-2- ($£pﬁpﬁygpﬁnﬁybmkmSmHﬁmnﬁbﬁbEhzeﬂmuthhmnmmhnwﬂﬁumimnh@sacid to

Pr oVt de o o; B L vt ot gl L SUl RN LREDZeRERAM L gl o de and

4-fluoro-3-((trifluoronethyl)sul fonyl)benzenesul fonyl chloride; (p)
reacting 4-fluoro-3-((trifluoronethyl)sulfonyl)benzenesul fonyl chloride,
and aqueous @mn’rmriemhddymrmof thes melpmm'ectems,td & paxcossJor making 4-(((1R)-3-

trlfluor sul.f on esul and isolating or not

&Patﬁﬂﬂp 2%?ld§ﬂ§néﬁm%§?$ﬁ§» 1H9 ?sulfonyl)benzenesulfonanlde
and (q)((tflﬂ@@ﬁdn{bﬁlﬁ)sﬁlfbkgﬂfbeﬁze(néﬁﬂfofnhlﬂﬁfeo{‘Iﬁhlﬁh@lﬁ ul fonyl ) benzenesul f onam de,
(IR -3- norpholin-4 yI-I-((phenylthlo)nethyl)propylanlne and triethylam ne

to provide z(n()( ( 1TRyctiBg 2nidqplesinzencguljgnyl chloride, and tetra-n-butylammonium
1-(( pheﬁ{y rlde (0] %1%% J@Q hggrggé/nz%%yuf}gﬁyl %fuorlde and isolating or not isolating the 2-

fluorobenzenesulfonyl fluoride;

20 (n) reacting the 2-fluorobenzenesulfonyl fluoride, Ruppert’s reagent (CH3SiCF3),
and tris(dimethylamino)sulfonium difluorotrimethylsilicate to provide 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene;

(0) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic

25  acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide; and

(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-

54



((trifluoromethyl)sul fonyl)benzenesul fonam de and isolating or not
isolating the 4-(((IR)-3-norpholin-4-yl-

1- (( phenywohoe)1sesshy| ) propyl ) ami no) - 3- PCT/US2009/047723
((trifluoromethyl )sul fonyl ) benzenesul f onam de. Anot her enbodi nent pertains
to

|
((phem()'ﬁ i‘%l)“}rég’ﬁ ﬁ?’%ﬁ%@ﬁﬁ?%@pr@ﬂ AWPe)-$or onet hyl ) sul f onyl ) benzenesul f o

nami de,((tgﬂugmm};mg%ﬁ m@hie)ﬁeﬁgﬁ)%%ﬁgl e salt thereof, prepared as
described in the "preceding enbodi ment. Anot her enbodi msnt of this invention

pertains to a process for making 4-(((I R -3- norpholin-4-yl-

(1 (EEPP ?Eglrf)%’%%e 09@%%#%8%?‘}9% %{fﬁ@#a'm%@mh@'%lf Fsing: reacting
2- flsuor(%h@ C?lﬂﬁ@ﬁﬁ@tﬁﬁﬁ%l%%ﬂgﬁhﬁﬁé)dﬁ((tr@ﬂﬁﬁbrbﬁ%ﬂh?l‘)ﬂxlﬂiﬁ&rhﬁb@&@@é@hlf@ﬂafrﬁlbl@rdr(ie at

about to about 1 rovi de 2-fluorobenzenesul fonyl fluoride and
i sol at inhgrmgccpigeally aoreptabhgsalttacrpof, prppisdan desveibad frothy pracpding cadodiment.
reacting the 2-fluorobenzenesul fonyl fluoride, Ruppert's reagent

(CH3Si CF3), and tris(dinmethylam no)sulfoniumdifluorotrinmethylsilicate at

about room tenpedrahibodirhént pr ovd G@eention pertalns to a process for making 4-(((1R)-3-
| -fl uoro-2- ((trlfl uor onet hyl ) sul fonyl ) benzene and isol ating or not

i sol at i"AgPhelén-4=yllH ey Bhip ragthy DriepdiastiAg)-3sul f onyl ) benzene; (0) reacting
| - f b d chl | f d at
IR TSGR SEpfagy el orosul fonic acid =

((trifluor orfat)hyIr):mmlngdnﬂnh@rblﬁmzmsltﬁcbrfyd)nlylbrldhlandltm mhdtylsahadiimg or not

isolating the 4- fluoro-3-((trifl uoronet hyl ) sul f onyl ) benzenesul f onyl
chl ori df@on(dﬁ)at @t@%tl,ong to about 10°C to provide 2-fluorobenzenesulfonyl fluoride and

411 vorgnid (ol LUREATRY L SHLEPAXLARERASIRHLS ony! chlori de; and aqueous

anmoni um oxl de at about to provide 4-fl uoro-3-
((trifluor or(a) hy | rpsatiing diny 2 ﬂhembemaeddfonﬂrﬂdmdaﬁﬂupmafsatehg@t GCH{8CF5),
isglatin 4-fl uoro (trifluoro sul f on )benzenesul fonam de;
and>( q)2n 3é i 1%1%&1?1}%%11&0%1“9( @aﬂ.um%mstimmﬁﬁs%aﬁ b YO ETRSFENIR 1P onani de,
(1'R) - 3-pHBHQNH doks-2- (Mhﬂho&ﬁ{%ﬁﬁn%hf[f&{)ﬂg}b@ﬂem{ |aﬁ@{sgf%¥1h§mﬂ@c 1§(ﬁ§h g th@tlhw am ne
at about 400C to about 500C to provi'de 4- -3 -norphol i n-

- (( IOhéhsﬂf@-ﬁr(ﬁﬁﬂvbme)mﬂbpkfbl)ﬁ)’aen@)wB-

((Uri 11 uor ongg iyl ) sub Q| SN2 Sne Sl L SN, A6 Anb 32 81 QbR

(1( E ppﬁig%){{%%‘g%g:q?g:@f ﬁ@??ﬁ%mﬁiﬁﬁ? %rfl]élror{odé_ Anot her enbodi ment pertains

t 0 20- ( (((triRpe®matiyd jphiddnyhybénzdnesulfonyl chloride and isolating or not isolating the 4-
fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide at about -5°C to about -60°C to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-

25  ((trifluvoromethyl)sulfonyl)benzenesulfonamide; and

(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine at about 40°C to about
50°C to provide 4-(((1R)-3-morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-

30  morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide.
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((phenyl t hi o) net hyl ) pr opyl ) am no) - 3

-((trifluoronethyl)sul fonyl)benzenesul fonam de, or a pharmaceutically
accept ablwozadwi1ss3ser eof , prepared as descri bed in the pretaseongoervbddi ment .
Still another enbodinment of this invention pertains to a process for mnaking

N-(4-(4- 2-(4-chl h | 1- | -
1- gn g yl§gﬁ$( Cﬁﬁﬁ@éﬁ%§ﬁ£@ m9§¥%%&§&§ﬁ?nﬁwm¥%%¥éyP eE(m)rpholin 4-yl) -
1- (( phe{MeﬁH‘tﬁ@ﬂﬂ[étﬂﬁ?ﬂ*@ﬁyl*a}rﬂﬁ@p}’k )cfi’fmd?%et%ygsulfonyl)benzenesulfonarmde or a

((trifluoronethyl)sul'fonyl)benzenesul f onam conprising: (m reacting

2- f | uorphbenaenesiilyfaoespitabdh$adir thekeof, arepardfas dsscribkdior thd preseding embodipreoti de
2-fluorobenzenesul fonyl fluoride and isolating or not isolating the 2-

fl uorobenzenesul fonyl fluoride; (n) reacting the 2-fl uorobenzenesul f onyl

flugride, Ruppeidotifer RBOGRTen{ SHAS 1%)aon?@ﬂalﬁs RRLHELsE EM%&IQ&‘% ( sour@e to
at |

provide |-fluoro-2-((trifluoromethyl)sulfonyl)benzene and iso ng or not

i sol at i(fRy(4-pledotophe )*6,52111(11(3&115’1 f1cuielobered fopt ) slinetbrhpippeaineheh benapyl€act i ng
| -fl | f dt
or ovi ad (AR PBIGL SR £ T B A R B BRuF Bl Ponyl “Chl ori de and

i sol at I((tgﬂQbroﬁ(ch}ll)SQlf@ﬁ}ll}b@nidﬁesulfonamlde comprising:
4-f | uoro- 3- ((trlfluoronethyl sul fonyl ) benzenesul f onyl ch] ori de;

reacting 4- f(Mor deatipgrilyqry) W@h@%ﬁh%ﬁwa}lﬁéﬁ“ﬁr@wﬁﬁéwpetg(ﬂ Lr. de,

anda

4- ﬁpuoﬁr§%h§%trl 3%%%@Pﬁ%?? ‘FF%&& %%ﬁggﬁggﬁf§gﬁgﬁggé and isol ating or
not i sdhmrmhegzasﬂemlﬂmfyl flooride3- ((t rifl uororret hyl ) sul f onyl ) benzenesul f onam de;
(R 32 ror bI 1 S e R ARy R MO s et T GEH. base
to provj,de s%cc(n(d(ﬂLB)fldé sotfRE RNAbl e 4=Mloro-2-((trifluoromethyl)sulfonyl)benzene and

1- ((phenyl t hi o) net hyl ) propyl) am no) - 3-
((triflisdatorgernpk ysolatingthyd )-Heeoehdsifldaomanthybswfodylbolzatd;ng or not
is

(
t
qlégﬁllezgl t RSE) n%%m;gﬁf%lb%%);z (2% Wrogn&ﬂyl)sulfonyl)benzene and chlorosulfonic
t

(( rif |dé£lft@f§?6\h&[é I FHbfRBY (iR eNBRRES 1863 MbeRien dittoh fl) chld Aietan B Gsolating
4-(4-((2-(4-chl orophenyl)-5, 5-di net hyl cycl ohex-1-en-1yl) nethyl) piperazin-

1-yl ) bexizet wolating thegl- ﬂ(lqro%(trglwmrp yl,)sm.lﬁpnyu)ben;enesulfonyl chloride;
( ( phenyl t hi cotigrgehg}%c)n% lequc% ? t??ffu%rorﬁle%ﬂ%()isulfaléyl)ben%enes%lfongl chloride, and a

((trifluor fony zenesu S upl'rng”’reagent,
and ophs@maghyna&nﬁnﬁﬁﬁeaukbhta«anﬁ@mphmﬂgﬂﬁemggmmeﬂﬂﬁeﬁﬁmhahwﬁgndr not

I > Ol at I1Qoqatgnr3georl\rll_og 1so$at1ng ghe Zf ﬁuocrgl 30 E((‘Blrrl)frfueorl;%/rln)ethy1)sulfoclillyl)beng)elrlle5111lf0(:1)1/a%|118é1 ex- 1-en-
(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and a sixth base to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
25  morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and
(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, a first
30 coupling reagent, and, optionally; a first auxiliary coupling reagent and isolating or not
isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.
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yl ) met hyl ) pi perazin- 1-yl)benzoyl)-4-(((I R -3 -(norpholin-4-yl)- 1-

((phenyl sul fanyl ) nmet hyl ) propyl )am no)-3-((trifl uoronethyl)sul fonyl)benzenes
ul f onam dw0o3bedissmaot her enbodi nent pertains to PCT/US2009/047723
N-(4-(4-((2-(4-chl orophenyl)-5,5-di nethyl -l cycl ohex- 1-en-

(1 (%Léglt Qﬁ: %ﬁﬂ(}? ﬁﬁfﬁ%b?ﬁ%g%lzo Slrf)B)I\fl 'é#f(%%%{cg@%gmlsg%m%fwﬂ)benzenes
ul f onargudene2f -@- RYBHIR Slﬁﬂfpbfé% . Y-yﬁﬁ&%gl?lblj ﬁ(ﬁ@)'? hogh&pl-4 P epared as

describéd in the preécedi enbodi ment anot er “enbodi'ment of this
i nvent |(@hep§elsuléaﬂy$)ntedlyd1)pmpy¢)@smd)dr ((tracklongnwhylmﬁ»nylomemwzbmlﬁbrmmquenyI )-5

5- di net - hex- .1-en-1-yl th 1) - 4-
(1R e RSt S Fiteh R R HEE L ﬁhfg?%c)s@w%ﬁ]yné) 3.
((tnriflapgyoaneéfy! ) sul fonyl ) benzenesul f onam de, conpri sing: reacting

2-fl uorobenzenesul fonyl chloride, and tetra-n- butylannDnlun1quoride to
provi de 2- quorobenzenesquonyI fluoride and isolating or not isolating the

2- fluorobe Q z sul f onyl
1 uor de,  ragpeodier SRRl IR ioh FREHEP R Bt Ko B RENEG S
di f 1 uor(ex-4- Glﬁblh)ph&i}ﬂ) Batcﬁmbthypﬂil\]bldﬁeﬂ -l-fehLlOy’l()m@thyl)plperamn 1-yl)benzoyl)-4-
((trlfluoronethyl quonyI&benzene and isolatin? not isolating the

)10

| - f 1 uor@1B)-3¢arphalinat-shel Hphonyliutfamy IngbriaaryDangno)-gact i ng
fllouor(@[lfﬁ%l &Eﬂe‘tﬁ;‘é}é?ft 1y T hsiifo ﬁgﬁ%ﬂﬁ};ﬁg%and chlorosul fonic acid to

provide uor o- |"uor onet enzenesul fonyl chloride and
i sol ati ng or(mot reswing2Higprobemzenesulfonyl CthI‘lde and tetra- n-butylammonium

F et ot 1o s TR ST OHETRY FRSRY Sy vy BLNE Breat doRBIRAITE A or | e,

and aq%&mgﬁlmhﬁg&% de to provi de 4-fluoro-3-
((trifluoromethyl)sulfonyl Ybenzenesul fonani de and isol ating or not

i sol ating tHe)4- frbmblmgﬂ&—2ﬂ@ombﬁmm¢mﬂfenwﬂl)osldb;flbmpe)ttﬂana_@me@ﬂﬁs@(aﬁﬁi de;
t a-f1 trifl th f f i de,
(R SRR ol b b RO R B SIS B A 0GR r 1 ot byl ani ne

t 0 pr O({téiBtubrobicthyRisuBon eﬂi&k laild Aol4ting or not isolating the 1-fluoro-2-

1- ((phenyl t hi o) net hylf) propyl ) am no) - 3-

((trifl((oflsasnteghy)isuliomip eylli‘élﬁzenesul fonam de and isolating or not
i sol ati ng t 3 P

1- ((phenyl t hl yllnggp%r%lboy )2a t? u?_o%gédlyl)sulfonyl)benzene, and chlorosulfonic

acid to pr0V1de 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating

20 or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide;

25 (@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, 1-
ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
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((trifluoromethyl)sul fonyl)benzenesul fonam de; and (g) reacting
4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex-I|-en-1yl) nethyl) pi perazi n-
1-yl) benzwoco@cissise4- ((( 1R) - 3- nor phol i n-4-yl - 1- PCT/US2009/047723

(

(
et hy1 - 3 (GBI TRB) PEIa) TS OAR SR e el G b HaigphenyD)-S.5-
an(j ?h&%%% 3%3%\1913%/% % %&elge 1@%@9@%&91 g)baf}fga%lp %ﬁdé(ilfR) @g(n&chﬁhohn 4-y1)-
yl ) nelt- ((phe)tpfiwlia@zl)methﬁl)grbpﬁmoy) }{@Hﬂ(u(romﬁyh_-yias@ﬁmy@hcmenesmlfyna)mlde
((phenyl sul fanyl ) et hyl ) propyl )am no)-3-((trifl uoromethyl)sul fonyl)benzen
ul fonam de. Still another enbodi nment pertai ns to
N (?) (4t g( 2-4tft SokIRE @ﬁb?&}ﬂ}%l}; 1561’51‘11{’5: RN Wg %@Jcﬁﬂﬁéfpheﬁ l?—l'ﬁ,S dllrlnethyl 1- L

nme i perazin- 1- enzo ol i n- - 1-
((%henwygéhegrh;%n)hﬁk)mythyb%mpwynahwﬁégnzsy (%G((HR)L&)&WF@ iyl ﬂs’lll)l $-ony| ) benzenes

ul f ona

descr; Doyl RRL IR R LB 2R R GR R IR b M s REGRRL

i nvent iophapasidcatied]ylacéptibl@sasthelcof, pdatdiths Nefctibed in (e Prédcddmpl or Opheny I )-5
, 5-di met hyl - 1-cycl ohex- 1-en-1-yl)nethyl)piperazin- 1-yl)benzoyl)-4-
(((1R -bodRYRol i n-4-yl ) - 1-((phenyl sul fanyl )nethy |)propyl)ani no) - 3-
((tpi fluoromet hyl ) sul f onyl ) benzenesul f onani de, conprising: (m reacting

2- fI uor obenzenesul fonyl chloride, and tetra-n-butyl amoni um fluoride at
about CQOC t StAbasthet €Godimept oﬁ/ullckenﬁerﬂtlbnq)elohﬁmmwmuésﬁ cﬁamhalﬁhgjbhtqﬁé- and

oact | o heneRphiB b EerD RS bl RaH RO o Hemciuppare: Febbaipy )Y
(CHBSI GR3Ry- 3@(@%%1&(41melt&w@%ﬂffmﬁhﬁaﬂy1%9;»64&195)@3 rimethylsilicate at

about room tenperature to
| -f1 uor(&rlﬂu()l(mrathylllsolfmmélﬂayie)lsmlfommyl@ebeomlenrﬂengand i sol ating or not

i l.at i t t fl ti

| Sitor o2 (t0r 1 PRt e TP bEPENE and SRR BEITouhRL hoid at
about Hifdide kPaRRPYIC ARG [ @ PHOPYdHEe F-rfubkideRzcdesulfonyl fluoride and isolating
((trifluoromethyl)sul fonyl)benzenesul fonyl chloride and isolating or "not

i sol at |q1tglot elafing thorbtlu@obdrizendshlfomddlephige;) sul f onyl ) benzenesul f onyl
chl ori de; (%’) reacti

4-fluoro-3-(\Mri frF?f(Sngﬁ%et%91“?@3%@1%“)‘%8%%@@81 Roppsrt siresit €SiGEaqueous
anmoni i iy e pxdtklaaminodiPehiunP@Gub R taRemy 1sil ReRGt kB kévth @8ngbrdthiieas 0- 3-

20  provide 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-

t
(
y
phenyl t hi o) met hyl ) pr opyl ) am no) - 3
(
h
d

N-
1-
| -
es
N-

fluoro-2-((trifluoromethyl)sulfonyl)benzene;

(0) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid at about 110°C to about 130°C to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating or not isolating the 4-

25  fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide at about -5°C to about -60°C to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and

30 (@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine at about 40°C to about
50°C to provide 4-(((1R)-3-morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-

58



((trifluoromethyl)sul fonyl)benzenesul fonam de and isol ating or not
isolating the 4-fluoro-3- ((trifluoronethyl)sulfonyl)benzenesul fonam de;
and (q) rweceviwvigs3sef| uoro-3-((trifluoronmethyl)sul fonyl) pemaseesolfonan de,
(IR -3- norpholin-4-yl-I- ((phenylthi 0) et hyl )propyl am ne and triethyl am ne

b 400C 3 4- I R hol i n-4-yl -
B e

(e 0 de and isolating or not
e e

1- ((phenyl t Hgp) nmetéying gr@py2-farilomphdayl)-5,5- dlrnethylcyclohex l-en-1-

S(Ey ]El( Or%@ﬁﬂh&% lelL’aﬂ%/ éoblggzﬁniﬂfd%)cgﬂoﬁd%%q T yl ;eﬁgt Ih;lg) pi per azi n-

1-yls) be(ﬁﬂféhﬂtlﬁ&n%th by JaRing)- ﬁ({'ﬁﬁ’ﬂﬁ(ﬂr&ﬂeﬁyk}&ulfollyl)benzenesulfonarmde

((phenylt hi o) met h pro yI )amno)-3-((trifluoronethyl)sulfonyl )benzenesul fo

nam de, l-gthgk $(@HFQLYQWIMEM%YM%@WWhydr@dﬂb@dﬁ lami de hydrochl oride, and

‘o 2??- 'n?«a%“@’fwﬁ{nr bShSe EarpCER 3P b S84 i8nedt fgh S g B o™
1-en- 2N FH&I’B@’} §1§1d"met11 Mh)c?@lﬂﬁc%ll-)en 14y1§rhéth§ﬁ>1p&a£mr PhsdnizBy14- y1 ) -

1-((phen Isulfan ) am no) -3 -

((trif I%H(%Bi {T;l‘bl})imllﬂf -8rl-1 4 5) z@ﬁ@éﬁm thybpropySemino)-dnot her enbodi ment

4- chl henyl ) - 5, 5- di met hyl -1 cycl ohex- 1-en-
?e;}()? I thﬁlho?li%‘.“%g}%ﬁﬁuffén eP’ﬁc%%ér)\“zlgO@/F“)‘e‘%:%(( 1R)I-grzs ( rr)[/)r phg?/fn?4-e§l ) - i?

((phenyl sul fanyl ) met hyl ) propyl )am no)-3-((trifl uoromnethyl)sul fonyl)benzenes
ul fonam de, or a pharmaceutically acceptable salt thereof, prepared as

descri bed i rotthaogice ep@pdigeanpatinrentN-(offe( @ritrshlonerhenyd-Sthilendtinydnt i on,
t her ef it | ntior
e ShahEIonReT A AN SIBRAERR 1A Hha B (iR (L dEbnctid EBRP! | - 4-Y

((trif I((;ﬂmoyrlemllf@dy))mﬂfyd))pyd@yﬂ))anmm‘)és((trffhmM@;thyl)md)ﬁmpyh)lﬁnn@es(lllfonane‘dmto'r ng a
first netal trif.l uyoronet qulnte a first quorl and a first
cat’al ysatphaa%fre&w%@ accentehls saloth eteeh M?H%ﬁ‘ic?ﬁéiﬁw}%?ém @kzene and

i sol at ighRAm&Rt isol ati ng the
| -fluoro-2-((trifluoronethyl)sul fonyl)benzene; (0) reacting

| -fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic acid to
Ip;g?/:a,? Ieng ];:,(Bll?c.: :ﬁo BOSdgl]gutglitl 0& lél%? lﬁgfrergttlohty tﬂeréyofreoBgrte)n?setgzaepqggel's”s '%o?%akn? th oride and
4- f1 uor By Blhbiphbleuoat iyhehg Hhibaisthy heopanesubf-9ny! chl ori de;
20  ((trifluvoromethyl)sulfonyl)benzenesulfonamide, comprising:
() reacting a first metal trifluoromethanesulfinate, a first aryl fluoride, and a first
catalyst to provide 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene and isolating or not
isolating the 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene;
(0) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
25  acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;
(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and a
first NH3 source to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and
isolating or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide; and
30 (@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and a sixth base to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
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(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesul fonyl
chloride, and a first NH3 source to provide

4-f | uor o-wO(20ewissisaor omet hyl ) sul f onyl ) benzenesul f onam decan$2000k#mR3 Nng or
not i sol ati ng the 4-fluoro-3-((trifluoronethyl)sulfonyl)benzenesul f onam de;

and (q) ctl 4-f| uor 0-.3- fI uor oret hyl ) sul f onyl ) benzenesul f onam de,
(IR -3 m‘?f‘ﬁ yrll la&menﬂﬂﬁl(bﬁéﬁw RIAPY %P‘H)y?‘) propyl ami ne and a sixth base

t
° E’Lﬁﬁﬁﬁﬁyﬁ?&%@ﬁ@%ﬁ%ﬁ%{?ﬁméﬁfﬁéa%ﬁGfe

rifluoromethyl)sulfonyl)benzenesul fonanm de and isol ating or not

SLLR% :E %%é%%ﬁ}iﬁ%lgm h0| 245 &gﬁ) 3-morpholin-4-yl-1-

- (

t

ol

((

t E' 12 I(( Fe{?yrlghbyﬁétﬁ%}qrwjahﬁ.ﬁ@zmm&@maﬂmyg@1foﬁpgbél%n@mf@@unﬁmator Rertains
- - r ol n- - -

phenyt ﬁn@)emarhlyﬂ):mp@ﬁw yeatrthersyL, Bropetedias dosstibag ithiap pragrdisaymppéimeahesul f o

m de, or a pharnaceutically acceptable salt thereof, prepared as
scribed in the precedi ng enbodi ment. Anot her enbodi msnt pertains to

((I'R) -3 -Afythdr@nibad it peﬁaln( (opha OOt hi)ptinyd-yIpr-opy| )am no) 3
trifl uororret hyl ).benzenesul fonam de for_ use in mak

4- (4( oyl lm}gmgt%yl)pfgﬂ@ﬁ ingy-3-girgfilypsemgihy Dyul fopy| )bﬁﬁ)@ﬁnqsulf@mgmlgle for use

1 Lin-4-yl 1-
plheny?{su%iﬁe@ﬁ;rge 112 ﬂélﬁ&%@lﬁ%rﬁ%él d(réfgt%l(:‘itZ ﬁlé%gr%:)irarg?hlyln) su?/f Z)nyl ) benzenes
ul f onaml)imthyi)plperpma{lnﬁmm}dhh{«1R):Ge(ptoaﬂdiodanehylt) It her eof . Anot her

??gﬁginmq{qug ?I)GH} é)@pqp&i)m]ﬁ@ﬂ) 333&}[) uoromethyl)lellfongrl-)benzenesulfonamide, or

-((trify Mﬁﬁgg@ﬁﬂyglmwﬁmé yhemegepesul fonam de, or a pharnmaceutically
acceptabl e salt théreof, for use in maki ng conpounds such as those

described in , for exanple U S. Patent Publlcatlon US2005/ 0159427A1, the

Patent,, a U.S. .Provisiona cations 61 1, 61/120275,
61/781 150, ‘At ErRofi pERp LR BIO T PR TS user ul for ¢ he
practi qepiehy Ftﬁlbﬁndtlﬁlyviﬁ%pﬂ)hrmmLy@%@ﬂrom@hy%ul@ﬂﬂ)berfz@@é%arfoﬂa!rﬂlde ora

trifluoromet hanesul fonate benzene conpl ex, copper triflate, CuSCN, copper
acet at haemapepisallxdiceaptably sakicberse® ferluspén weking cemppintstsienasiess | i gands

such asgfeqr '?Etﬁ%le%nﬁlyll elgegll n%l'lt ?ublica%g gjr?%M@E '7Ai,, the LAY nd

~—~~ 1 CDQ)AO/‘\l w —

—~<L Z 1 _bo_:ﬁﬁ/‘\'_\_/-\'_\
N AN NN

— =

1, 10- henant ror énan

3,4,7, &J SePlroaszdd’ayAppllcahGnsp@Hm@Sﬁlh[@1/&1(!2,75,461718111[8%5156]61/1181203.
phenant hrol i nes, 2-acetyl cycl ohexanone, N, N-diethylsalicylamde, triphenyl
phézé)phi ne, trir -butyl phosphine, 2,2'-Dbis(diphenyl phosphino)-I,|

' - bi napht hylExaﬁlpl-és'of first catalysts useful for the practice of this invention include Cul, Cu,0,
CuCl, copper (1) trifluoromethanesulfonate benzene complex, copper triflate, CuSCN, copper
acetate, and palladium(II) acetate alone or in combination with ligands such as
tetramethylethylenediamine, 4,4’-ditert-butyl-2,2’-dipyridyl, 1,10-phenanthroline, 2,9-

25  dimethyl-1,10-phenanthroline, 3,4,7,8-tetramethyl-1,10-phenanthroline, 4,7-diphenyl-1,10-
phenanthrolines, 2-acetylcyclohexanone, N,N-diethylsalicylamide, triphenyl phosphine, tri-
tert-butylphosphine, 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl, 1,1°-
bis(diphenylphosphino)ferrocene, 2-(di-t-butylphosphino)biphenyl, triphenyl phosphite,
triphenylphosphine oxide, dimethylmethylphosphonate, 1,3-bis(2,4,6-trimethylphenyl)-1,3-

30  dihydro-2H-imidazol-2-ylidene, 1,3-bis(2,6-diisopropylphenyl)-imidazol-2-ylidene, 1,3-
bis(1-adamantyl)imidazol-2-ylidene, 1,3-di-tert-butylimidazol-2-ylidene and the like.
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bi s(di phenyl phosphi no) ferrocene, 2-(di-t-butyl phosphi no)bi phenyl, triphenyl
phosphite, triphenyl phosphi ne oxi de, di nethyl nmethyl phosphonat e,

|, 3- bi s( 2¥0,260% 155388t hyl phenyl ) -1, 3- di hydr o- 2H i m dazol P2Tyiscaene]723

|, 3-bi s(2, 6-diisopropyl phenyl)-im dazol -2-ylidene, 1,3-

bi s(| - adamant yl yl.idene, |,63-di-tert- m dazol ylidene and
the Iike. Ex escﬁqaflz%trr%?talﬁaﬂawomﬁr#an&wf%wéweﬁgi Eﬂyrf%aﬁaeéce&féhlm for the
practi QEvé?lftloE hﬁ&uderpemgﬂuﬁnrﬂﬂ%{dme@hmmﬁ%y Mihiupd dHQORIRLRARGARA b at e,

lithiumtrifluoronethanesul finate, rubidiumtrifluoronethanesul finate,
cesi umrubidfunytrrfboeethethessifinatet @swamthﬂmeormtkmesﬂﬁampl awl tbé liké.r st aryl
fluoride sources useful for the practice of this invention include
mesityl -2-fl uorophenyl iodoniumtriflate, bis-(2-fluorophenyl)iodonium

al kyl - sul f onata@lestifFirst(adylfiluéside PR B! usb QU Q3 thdhaEYde-oTWhit @RhESn include
bi s- (2-fl uorophenyl )i odoni um cycl oal kyl sul f onat es,

bi s- ( 2-m¢sifgh-phersphynd dedriniym teflate.dds G- ﬂu@rgplﬁmb)t@@mum @,lkylzsulfonates bis-
Lo RS AN R LN RO B e bR ARBERY i odort um
S ?( t ?OI‘

hexaf | orop |ca con ucted for

about 1QIfbeates btsc(zafhmﬂ(bpléﬁylbleddmumnhae@@we@ﬁlf@m@‘s las-(z-
N, N- di net hyl f or mam de, di net hy IsquOX|de di met hyl acet am de, 1, 4-di oxane,
1, 2- dlﬂF@FW%lt)lﬁé%umtt@tﬁf&}‘?m%‘?t% am-Cr %@Wﬂy OgYRER | di none, di gl yme,

met;y| e%ﬂlgﬁb'ﬁﬁ’ols ehkherng t’ﬁﬁth?é{' ene dichloride, chloroform carbon

tetrachlori toné acetate, isopropyl acetate, acetonitrile,
benzonitrile, tol uene, benzene nesitylene xernes ani sol e,

chl or obenze | uor.ohenze exanes nt anes, t han
et hanol , 5%%85 1s %Q}Pg‘ﬁ‘/ gon ptpd p%&?awoho hoy, ta Pu ¢ houmon SagE Bsus s
tri- bUtaXh\@-m AERthyTothMhRR, JitRURNuIBRA! Rfhet de%etaﬁ‘ﬁ@é th dl%%%féd'l pent of this

i nvention pertains to a process for making 232 norphol i n-4-yl -
1- (( phe;hlylbthhxmth@tehgetr)ﬂ@rdn@@at@nammylylgz-pyrrohdmone dlglyrne methyl tert-butyl

§ st R e ith o2 RRER Rithor bR fGac AtRbS Hhasklids. 2" "

tetraf lispropanadtee adt@toeﬁﬁnebéﬂzbnfmedemeee nfeeyéﬂéembs@l@i@r Rylénes, anisole,
((trlfluoronethyl)sulfonyl)benzene and |solat|ng or not |solat|ng the

| - f | uorchlozobqneerass flypsplnmzensy! haxandsohgntynsermeatracs, tepthaneh ethiapgl. propanol,
Loyl (LAY R S SO ACePE RO, RLGE PR Lo,
i sol at ilikg.
20
Another embodiment of this invention pertains to a process for making 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:
(1) reacting sodium trifluoromethanesulfinate, bis-(2-fluorophenyl)iodonium
25  tetrafluoroborate and copper(I) oxide to provide 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene;
(0) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
30  or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;
(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide; and
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or not isolating the 4-fluoro-3-((trifluoronethyl)sulfonyl)benzenesul fonyl
chloride; (p) reacting

4-f | uor o-wO(20ewissisaor omet hyl ) sul f onyl ) benzenesul f onyl clriconisdes/oarrds agueous
ammoni um hydr oxi de to provide 4-fl uoro- 3-

Sol ati ng. CHE) 4 s daturonrd e e St PisRgmeba o Mot de:
«(emd( 9) hERAOHNG. 1L d@&hﬁnﬁoﬁﬁaﬁmﬂwwm%h)tﬁé{hﬁ%yde)tegmﬁ@éled {rpa de.

r phol i'n- 4- t hi'o) met hyl ) propyl ami ne and triethyl am ne

o pr o\mct@hql-n( G(}dl-ﬂ)((ﬁwnybhlphmthﬂ)moyyl)armno) -3-

P R Rt B PR s R SRk smd odting, g ot splatips ek (-

t
1- (
((t
?Isat 'rﬂ hlsu@ﬂ 4=/.0 en?#l‘thla?fn@ﬂﬁ prapﬁ)ayﬁmo) 3-
t

(
S

1- ((phenyl t hi o)rreth(llgﬁpro

((tri fI((tﬁﬂ@ﬂ@ﬂWh )§ul mﬁmeylmnstéfw)@gmldeonam de. Another enbodi ment pertains
to 4-(((IR -3 -norpholin-4-yl- 1-

((phenyl t hi o) met hyl) propyl)am no)-3-((trifluoromethyl)sulfonyl)benzenesul fo

nani de, or %mmrmdim@ﬁbblyalﬁﬁtbe@((@m)% -aripholifer-gof-, prepared as
described in the precedi ng enbodi nent. Another enbodi nent of this invention

pert ai fépheay &nﬁ}ﬂeﬁé@é@rmﬂ)aﬁﬁw)nb((Amfél(qrpmyﬂlzl)sq%@pﬁhb@mﬁn%u&fmamlde ora
1- (jpph )

(e ey PR AT RE b s ancaisroat e arosgtig eyoedimept g
SOdI umtrifluoronethanesul frmate, bis-(2-fl uorophenyl )| odoni um

tetrafl uorobor d coppe oxi de at about Q0C to about
provi de | -f AR rsmbogp nﬁpﬁﬂv%mmﬂn)pg&ﬁ%m PSR dRemaRge it 426 g 3ig or not
i sol at |rﬁ&gm@n - JI'lL’@;SHén%rth rﬁéth IIHQfS lﬁ(yj jsul fonyl)benzene; (o) reacting

| -fluoro-2-((trifluoronet hy ony benzZene, and chl orosul fonic acid at
about rﬂ(tﬁlﬂwomomeabd)sulfqzemefpdfwamsiedfcdrnmmg 3-

(tyr.i fl uoronet hyl f onyl ) be zenes | f on hl. or or not
CCBht e olE LY sk o S e R GO St Ben haln h,
C hl ori qgtraf(d&)ro‘tfo@@e@ Tahd[‘gopper(l) oxide at about 0°C to about 110°C to provide 1-fluoro- 2-
4-fluoro-3-((trifluoromethyl)sul fonyl)benzenesul fonyl chloride, and agueous

ammoni L((trlﬂydlromﬁthé)satfmaytmmzenE@mi isolagibg ot neto@I@inmthpd efhicde-24- f | uor o- 3-
[ benzenesul f onam de and isol ating or not

_((trlfl c1rorn=:tn}?¥)%lﬁ1’f %
i sol at i ﬂPﬂré) 5Bl 79°F1 £ 1 uor onet hyl ) sul f onyl ) benzenesul f onani de;
and (q) reaqbjng réad‘nlngqt@u&oQ(«friﬂubw&ﬂmsmﬁbﬂﬁw&ml AREMH & ionan de,

! 3)0 3-ac1d at about 110°C to about 130°C to provide 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating or not isolating the 4-
fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide at about -5°C to about -60°C to provide 4-fluoro-3-
25  ((trifluvoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and
(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine at about 40°C to about
50°C to provide 4-(((1R)-3-morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
30  ((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide.
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mor phol i n-4-yl -1 -((phenyl t hi o) net hyl ) propyl am ne and triethyl am ne at about
400C to about 5Q0C to provide 4-(((I R -3 -norpholin-4-yl-

| - (( phenyWwohh@)1seishyl ) pr opyl ) am no) - 3- PCT/US2009/047723
((trifluoromethyl)sul fonyl)benzenesul fonam de and isolating or not

isolating the 4-(( 3- nDr hol i

((pheny! t HMt }ﬁgteéﬂhofiﬁ?%ypjt 4? ((Zéllﬁ/) 3-morpholin-4-yl-1-
trifligrn {ahBg @%%m; t et grtains
(&S 9%{1%%%06 r?‘%% % (( dﬁ%%ﬁ%o%t)ﬁﬁz)e ﬁ%ﬁ% k. r?g) -3
( r|ﬁﬂuunmnamm&mmmuﬁﬁdmwMWbbmzehe&mhﬁdmadrﬂe¢e©nﬂaephaEMmgemtpwawmy
ceptable salt thereof, prepared as described in the precedi ng enbodi nent.
i 1| another enbodiment of this invention pertains to a process for making

N-(4-(4- (( %tﬂl“az@kﬁe@ &%B@lﬂ)@[ﬁ oﬁthlsan%n'ﬁﬁh ¥ amsltocey @&@Xor making N-(4-(4-
1-en- lé%y(neth yl ) pi perazi n- 1-yl)benzoyl - 3- (nDrpho in-4-yl)-

1- ((ph 4ehlprm 131)}’rheﬁ ﬁ;dlm):qhwbwmmmjeng- yl)rnet yl)plperazm- -yDbenzoyl)-4-

trifl t
Sodi um (RPPIERER IO RERSRIRI SRS 1ﬁa%§§§%?1)38n. i o
t et r af |(peiflab@natie/ Rodody | fhichadneqafoahyisde, tempiddivd:d
| -fluoro-2-((trifluoronmethyl)sul fonyl)benzene and |solat|ng or not

i solating tH® | -frP%Fémésszdl(v(nttrlﬂflpware&r?@ﬁwﬁl}%|bﬂ%€2yﬂw@h&e@w iodogunt eact i ng
filyuor dto
prgyldégﬁﬁpﬁﬁ%%%%ég?%??ﬁ%?%%&% #%&¥? ony? geﬂﬁ%%g%u onf%gg%ﬁ8%?%e and

i sol at iand i@atingtorinsoisalating tichlefluoro-2- ((trlﬂuorornethyl)sulfonyl)benzene

4-f | uoro- 3-( trifluoro hyl ).sul f onyl ) benzenesul.f onyl ch] qri de;

reacting 4- {tbhor gei fingdr Ty @r‘@%ﬁlﬂ%}%‘%‘ @%ﬁe@ﬁ@ﬁiéﬁe?ﬁ ¢ waultq%f%ri de,
and a fiofso RIS QYT6F- quﬂﬂﬁ(\/ﬂo%th yl)sulfonyl)benzenesulfonyl chloride and isolating
4-fluoro-3-((trifl uoronet ) sul fonyl ) benZenesul f onam de and isolating or

not |sohamtmgbUhgﬂw4#ﬂwmné#Gﬁﬁhmﬂmhﬁhmbmmbnhwwxsukﬁmebdbbhzéﬂesulfonanlde;
reacting 4-fl uoro- trlf onet Ifonam

(52 ror 9Rbi 1 e O b AT i B R AT S B s e

O pr oVAEENHA; fdurtdRbppd 0V1H@ﬂr-ﬂ‘h1@ird B'(6r1ﬂ{10rornethyl)sulfonyl)benzenesulfonarmde and

(phenylthlo)neth prop I)anlnég
(trif |1eniatm@rhy>|t }se 1ﬂ@ﬁw%/ Heeroeh mﬁlu%ﬂmﬁhmB%f@@yl)b@zamqsnlg‘ommldgt

(
t
I:LS?I( S‘Llezgl E Rﬁ )}1]11% 61?%% Py r3p t? ffu)% 0311édlyl)sulfonyl)benzenesulfonarmde (1R)-3-
((t

4-

r i f I hiempaemi- hwl )1s(@ﬁe@;zmhlbhﬁammspmmnamnde six@Ntadedd prdadd 4-0@IR)-3-
met2Ry| )PPipBe iy frylql: (meﬁé
(

4-((2-(4-chloraop &%> met hyl cycl ohex-1-en-1yl)
( Fhrenykthlﬁh&)o%tt %S)lﬂ rﬁg)r? ?\%ﬁﬁﬂgﬁﬂﬁong}ml e.and 1solagln,g 05 n]9‘|[ irsgltating the 4-(((1R)-3-

1-((
((tr
to 4-
-((t
ac
St

t
1-
(

ereetaﬁélmomd)a@elpo)h)-s - nor phol i n-4-yl - 1-
-((trifluoroneth nzenesul f onam

morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and
(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

25  ylmethyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, a first
coupling reagent, and, optionally; a first auxiliary coupling reagent and isolating or not
isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-

30  ((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or
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coupling reagent, and, optionally; a first auxiliary coupling reagent and
isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5

, 5- di et hwb-2009cn8386hex- 1-en- 1- yl)methyl) pi perazin-  PCT/US2009/047723
1-yl)benzoyl)-4-(((I R -3 -(norpholin-4-yl)- 1-

((phenyl sul f anyl.) hyl ). pr.opyl ) am po) - 3 o :

-((trifa R}@PBWH%E%P?%%? y%bﬁ?s@ﬁggmp@&%da@ﬂbeém {he Paef6eiREr enbodi nent
pert ai n$ ¥Riedt4- (4- ((2-(4-chl orophenyl) 5, 5-di net hyl -1 cycl ohex- 1-en-
1-yl') met hyl') pi perazin- 1-yl)benzoyl)-4-((( 1R)-3-(norpholin-4-yl)- 1-
((phenyl sul fanyl ) met hyl ) propyl )am no)-3-((trifl uoronet hyI ) sul fonyl ) benzenes
ul f onam de, armaceutic accetab saljt there r.e d
descrbed | it puBHRG ERER g ear B isnE T o RP P Rint HEFS fIBRHER a4 i s
i nvent l((m(zpéfﬁlbﬁipﬁénﬂps 3- (ﬁﬁl@@l?§$ cfy@lbh&@hﬂeﬁg -Phéeh§Bpip él(a%m(ﬂ ohdRb enyl)-5

, 5-di net hyl - ycl ohex- en-1-y H) yl ) pl perazin- 1- genzoy -4-
(((1R (Q(J\éhﬂr@mphqimﬂﬂyl)ﬂ((mhqn(ybh lmthﬁg)wppmﬁrmo) §-pr opyI ) am no) - 3-
((trifl en 0 .cconprising: (r) reacting
sodi um(k%ﬂP uor or?éfsﬁiafélggﬁ)l % 51&{%%%{ #29%1% henyl )i odoni um
t et raf | uor olger at &e@ﬂﬂig@@cﬂlﬁﬁftﬁﬂho%eﬂﬁm&ﬁﬂﬁﬂi@@’Ihﬂs%(j flidroplicdryBiodonium
((trifluoronethyl)sul fonyl)benzene and isolating or not isolating the

I-fI uortetrafluorghorste P%PQQ?@’E( XYAQ PPN bdWoENE, (0) reacting
flbUOF(& 41%%1 &&ﬂe'tﬁ;lé}é?f G b%xéellwh&ﬁsa}%'nhg%pony @@hsfi'mfgé%' fonic acid to

provide uor o- l"uor onret enesul tonyl chloride and
i sol at i(ftgiflooroncthyil polfatyil ybgnzdne;

4-f|uoro-3-(tr|fluoro hyl ).sul f onyl ) benzenesul.f onyl ch] qri de;

feacting 4- fPlior SESTORHF Ty @r@fﬁ%ﬁlﬂw %sﬂfs&ﬁe@ﬁ@ﬁi%we?dq %Wuliq%ﬁ)%r. de,
and aqueQiky REBAk. lﬂﬂowgrflﬁﬂg@roh@t IR 1 hed dcHOProRy! chloride and 1solat1ng
((trifluoromet hyI ) sul fonyl ) benzenesul f onam de and 1 sol ating or not

i sol at iargot Iselating theck-Bugo-I- ((trrﬂlfOIrQIoﬁbyrlé@turhfphylélnﬂnrzcnwul)‘@efrhzblneéul f onami de;

t 4-f1 trif th b f
(52 or R | SRR BT Rl o RN RS Lo RIS BbRH am ne
0 pr ovdgdeo-an{rhddRhm3ry dfmﬁdzml kdvide ¥Xftuoro-3-

(phenyl t hi o) met hylf) propyl) am no) - 3-
i f (o flopsentefiy)isul mﬂgheylmﬁ&léfﬁ)@gmldemdmé@mgm nptigplating grech-flgase-3-

r
| ati yl -

(phd ﬁgﬂhﬁlﬁg}eﬁ@% et

rifl uorongy hylrpsdising anfrlgrosngeifestdnhalsutionylsbtdzenesulfonamide, (1R)-3-
20  morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine to provide 4-(((1R)-3-

t
1-(
((t
i so
1-(
((t
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and
25 (2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, 1-
ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
4-dimethylaminopyridine and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-
30  dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-
1-((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
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(g) reacting 4-(4-((2-(4-chlorophenyl)-5,5-di net hyl cycl ohex-1|-en-1yl)

net hyl ) pi perazi n- 1-yl)benzoic acid, 4-((( 1R)-3-norpholin-4-yl- 1-

( ( phenyl tWwoapoevetshsgk ) pr opyl ) am no) - 3 PCT/US2009/047723
-((trifluoronethyl )sul f onyl ) benzenesul f onam de, 1-

hyl di i | ).- bodi i hl d nd
& d et FRRHHBEY DT PR DRI A BiorerBe e GO hgpmee o Foramide, or
N-(4-(4; ﬁlfa%nﬁ&uﬁgglﬁrr&%}ﬁﬂ}{é }salﬁbhéreofi' E’%j{a@ﬂl as %i‘e%fﬁ%@ ethe ;ec%ﬁ'mg -

1-yl ) met'hyl ) pi perazi n- "1-yl)benzoyl’ - 3- (nor phol i n-
| - ( ( phemytiosluhényl ) net hyI )pr opyl ) am no) - 3 ((t r| f 1 uor orret hyl )su onyl ) benzen
esul fonam de. Still another enbodi nent pertains to

N-(4-(4-((2-(4-chl orophenyl)-5, 5-di net hyl -1 cycl ohex- 1-en-

1-yls) met hyl Qi pgiodzeh @mbédmiehbemwhx)aﬁoﬁ Ertdif® to3r hrdBER MM thikiflg WL 4=(4-
1- ((phenyl sul fanxl ) met hyl ) propyl ) am no)-3-((trifluoromneth I?sul fonyl ) benzen

esul f orf&ttehlowp @nypb}wé,ﬁrﬁa@éthwré@lyclyh@cé@ptlaﬂD@et@al)plp@mme yDbgzepldrted as

d t nmbodi t of thi
mvent o Rper AR ER SR BRES R IR st ﬁ%e"ﬁ%)(? 2. (4- chl or opheny! ) -5
, 5- di me{thiyluorohnetlysd Jsatieas ) bin e foinjumiichyd o e a2| n- 1-yl)benzoyl ) - 4-

(((1R) 3- (norpholin-4-y henylsulfanyl)rre rop | ) am no) - 3-
((trifluororfék hy|ry@,€&1mgéﬁ§w§nbt€%12 MeRBHe bix Wrgp Y qdpnjughct i ng

o0 L AOEPIEITG TR. A 0 B
provi dQ(thﬂhbMeﬁi}Z)su(féﬁy’l)bfehZ&é@ﬁ@isbycﬂtﬂlg ok hemnyshipenmenefhwael2i sol ating or not

isolating the |-fluoro-2- ((trifluoromethyl)sulfonyl)benzene; (0) reacting
| -1 uor Gflﬂﬂ?mqthﬂlhékf%}hﬁg}?e}@ul fonyl ) benzene, and chlorosul fonic acid at

about H COC {0 a Cﬁ!lﬁ :
((trifluor on(‘e?hqu)g%t& on éﬁtgso u é% Sﬁﬂhﬁ%?oeg naeh%indl Csh(% rg%llﬂﬁoél “or not
i sol at iasgl atth\eo&-llf)P@w a‘bo%t (13(l°l0 hlpueviametfhpgtg-sul f onyl ) benzenesul f onyl

chl ori de; react

4- f1|5uor(ﬁrlﬁu@(omqthylh&f@%}hwe}lﬁwh‘foaﬁwyl%#za@ﬁéwfw|n0&ﬁpk9fm@&he 4nd aqueous
anmoni Wy hydr lﬂ]q§ ﬁe%@ﬁﬁpﬁf%n %@n&e‘ﬁe gl Chg(g?(g to provide 4-fluoro-3-

((trlfluorone enesu e and isolating or not

i solating the)4- frbmmg-43ﬂuc(r()Bn((ﬁriﬂmorcmmhﬁwu)fsmjrmhmyén)ebﬁfmghaﬂuﬂuﬂ@Iaaain' de;
and (q) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesul fonam de,
(IR -3 aq%%wmmwnum;}wdroxcctep@xéh%trﬁ.%Wﬁwpp@ dppoxidedeflugia-3rri et hyl am ne

at ab 0Ltttnﬁ%&n&e%ﬁﬁﬁff&nyl)benzenesulfonarmde and isolating or not isolating the 4-fluoro-3-
20 ((trifluvoromethyl)sulfonyl)benzenesulfonamide; and
(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine at about 40°C to about
50°C to provide 4-(((1R)-3-morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
25  morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and
(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,
30  Il-ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
4-dimethylaminopyridine at about 25°C to about 35°C and isolating or not isolating the N-(4-
(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
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500C to provide 4-((
| - (( phenyl t hi o) net hy
((trifl uovormadmsbissu
i solating the 4- ((U
1- h |t h I ' 3

(1 Tt et pbit By wehseadiny sty Herorshemtg) 3r eact i ng

4- (4- ((Zribfoonlpt Jq}gggg&y}}%egze‘ﬁegﬂfgﬁgﬁydecycl ohex-1-en-1yl) nethyl)piperazin-
1-yl ) benzoi c aci -3-norpholin-4-yl- 1-
((phenylth|o)nethyl)propyl)anlno) 3-((trifluoromethyl)sul fonyl)benzenesul fo

i d et 3- th di d d
421 mot hyl arEBUHa e RE SR P £ SR Rt oo BTN Tor ot
|1 soksat 'd%llohbﬁtllr\]énl(ﬁ 1)ﬁlérh@()§rp6€azﬁ1hi ?[)gaﬁ@wmc@a - gﬁaghayd -y 1h11?/cl ozexl-

ot ,'oh4@1eéunﬁm@yy%)mﬁ&)@m@aa,ﬁ(ﬁg;uog:metily1)su1fony1)benzgl'égglfgnahlqde Ra

flu 1bodi
o BRI ot RAPASRER L RAT sl il pppLARR e bog! ot
1-yl ) mesnkboldjrémer azi n- 1- yI)benzoyI) 4- ((( 1R)-3-(nDrphoIin 4-yl)- 1-

((phenyl sul fanyl ) et hyl ) propyl )am no)-3-((trifl uoronethyl)sul fonyl)benzenes
ul fonam de, or a pharmaceutically acceptable salt thereof, prepared as

desgri bed i @tflﬁﬁloﬂ{e?%&@b&%eﬁﬁgﬂﬂ Wﬁ@émﬁgﬁ‘:q%}t%@%‘ﬁ% Q%E%sgméﬁﬁg @E(ﬁtt- hi s

invention pertains to a process enyl)-5
, 5- di mE(IWA-ehldrophiatydhes- dlmmrhyﬂcl ylyglobe:kyiehpi- plgmethiy Dpipdrayin} behzoybyh4-

e i@é’-ﬁé&“ﬂ%ﬁw bt Bt b LS no (5 redct | ng

4, 4- di metipvbowdiah nﬁ%eﬁhkmgmﬁgrg@%ﬁhgwg a first base to provide

(2E) - 2- hydroxynet erne -4, 4-di met hyl cycl ohexanone and isol ating or not
i soI ati ng t He) (ZE)aachgWHdmwlmécmlena)om,maikﬁéohmtcymd ohethawrie; (b)

-4, 4 t h d
o utF AU BT B Rl by T T e Sp B8 S0P e oo
pr ot ecttpél (BB (hdrd<yueixsnapl h%lﬁiéﬂl)}dc%rcl%hgka{mhgw cycl ohexanone and
i sol ating or not |solat|n8m;he first protected

( 2E) - 2- ( hydr(bxy neetsfing il )&(@Wﬁ@@mﬁ@y@mgh@ﬂah@ﬁ@ylcyel})h@@a@m, ageednd fir st
t ect d
pr ot ectied &nr%r;% ikt il %Eh%x éct ngpﬁ% réagt &t % é’% Y %1%3{& CEXAPPNS- 2N

chlorop nag eS|u
(hydroxymethylene)-4,4- dlrnethylcyclohexanone and isolating or not isolating the first

| R)-3 -norpholin-4-yl-

) pr opyl ) am no) - 3-

fonyl ) benzenesul f onam de and i sol aPCmgiSero9na1723
R)-3- nmor phol i n-4-yl -

(
|
|

20  protected (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

() reacting the first protected (2E)-2-(hydroxymethylene)-4,4-
dimethylcyclohexanone and 4-chlorophenyl magnesium bromide to provide the first
protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-4,4-dimethylcyclohexanol; and
isolating or not isolating the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-

25  4,4-dimethylcyclohexanol; and

(d) reacting the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
4,4-dimethylcyclohexanol and a first acid to provide 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-ene-1-carbaldehyde;

30 () reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;
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protected (2E)-

1- (4-chl or ophenyl) - 2- (hydr oxynet hyl ene) - 4, 4- di net hyl cycl ohexanol ; and

i sol at i ngworomaississol ating the first protected PCT/US2009/047723

(2E) -1 - (4-chl orophenyl) - 2- (hydroxynet hyl ene) - 4, 4-di met hyl cycl ohexanol ; and
(d) reacting.the flrst

(2E) - 1 - ( 4- cADor og RS r t%;k?ﬂ&@?@?mhﬁw& 25 Aimetlylegelalxcl€rdhexanol and

a firstypgdieh 1§ RpdhaN1 b%é&m&mo%f) 8OV thir@ base, and isolati t isolatin
i et o RS ot enﬁﬁ Rubdn MOLORREGI! hird bpse, and isolating or not isolating

2- (4- cHh@#fﬂﬁh@ﬁw-qlﬂorﬁpﬁe@l)@ﬁNyhciwllcmelxexilemé-yllrncihylmapctehydleyl)l(ea)zmc
reacti n%lﬂz (4-chl orophenyl) -5, 5-di net hyl cycl ohex- 1- ene- 1-car bal dehyde,
et hyl ‘perazin-1-yl benzoate and a first reducing agent and isolating or

not si sol ati neh)t heegitingl2- fﬂudré’oe(n(z@ne(sﬂi‘f&ﬁi'l GKI0BAE Ml h-fRst fluoride source to

, 5-di net hy |C¥C| ohex- 1-en- }Irret yl ) pi perazin- 1- yl)benzoate; (f) reacting

et hyl zprmd@ zll(omh@nme@ﬁfv@my yorglemngjisedatingl aryiet vhleking therd-| y| )

met hyl) Z at e and an aqueous third base, and isolating or
not isol¢ Oet{e% Iﬁsul?(](yilﬁtlé]@m chl orophenyl )-5 , 5-di et hyl cycl ohex- 1-en-
1-yl) met hyl )(ﬂ) perrazdting tHe YLbbdZ0icacautiody] ﬂumdeela@ﬁpeﬁg reagent (CH3SiCFy),

2-fl uorobenzenesul fonyl chloride, and a first fluoride source to provide

2-f1 uor%ﬁé‘rﬁf@ﬂ’éisﬂ}}olf@ﬁwurﬁ mrpwéieéri%pqr%r(émﬂﬁgrqmethﬁdisulfg@rlmenﬁgletané 2-

fl b | f I
10 e e} K R G e "cour ce 1o
provide |-f I(u}Dr o-raac(n@grll-ﬂhhmmze(metﬂmy)f@mmhsﬂmyfbl)jdmm antchleobdfaning or not
i sol ati the I.-fl fl h | f b t

Pl ortuogtevids t{BPGE i Meameairya bRz Sio b S S s g Mot R d 1o
provi d&4of lsuRfifg ale(éﬂ-ﬂﬁérBl3Ugﬁﬁ%}&ﬂéﬁ@l‘ﬂuﬁﬁﬁyﬂ)ﬂéﬁ%&?ﬁ@ﬂl@&fﬂl tRBYke,chl oride and

isolating or not isolatin
4-f 1 uoro- 3- (b2 ri freanting ﬂeﬂWbﬁs(mrﬁblnwmdibﬁmlfesﬂbﬁeomesuifdn(yt tlderidd, phd a

3. | Bﬂ?t@ﬁkyﬁ?o%g%ﬁ%@g&glgy Ara ML RS B SRR Hul BMhidR kg T de:
4 f I uorlsblé’m(g(érrﬂoft isulahﬁgmdwhhmﬁ ﬂd&@;ﬂé@gg@gf&nﬁpng@saﬂgndng@& ating or

not isolating the 4-fluoro-3-((trifluoromet onyl )benzenesul f onam de;

(q) reactinddh-flrastiogd- f(h(qreM(ﬁntﬂuem@tlwl)@l%nﬁm;@@ﬁzl emesids 6Handde,
,E l)R)pr g\“ %%Lﬁlhx?l Iyrll é) ('(l%llen ftﬁlgﬁneﬁﬂ%l éfof?ﬂzlﬁ{?ne% 1REQRELAT, B?ovffl(?ed&e((ﬁ-{))%-h base
1-((p heﬁwﬂphhlnroﬂmﬂ l%ﬁembmy}rmhylm&bpﬁ)amlno) 3-

20 ((trifluvoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-

25  ((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, a first
coupling reagent, and, optionally; a first auxiliary coupling reagent and isolating or not
isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

30

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or
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((trifluoromethyl)sul fonyl)benzenesul fonam de and isol ating or not
isolating the 4-(((I R -3- norpholin-4-yl-

1- ( ( phenywohn@)rseishyl ) pr opyl ) am no) - 3- PCT/US2009/047723
((trifluoromethyl)sul fonyl)benzenesul fonam de; and (g) reactlng

4-(4-((2-(4-chlq hen hyl cyc| ohex t hyl ) pi per azi n-
1- §/| ) é@&@ac&gflaaqg@ce%mgt&waﬁgtﬂ%pE W%qga%/pd@sﬂescrlfeg n the precnglngy )PP
((phenydtdyamamt hyl ) propyl ) ami no) - 3-((trifl uoronet hyl)sul fonyl)benzenesul fo
nam de, a first coupling reagent, and, optionally; a first auxiliary
coupling reagent and isolating or not isolating the

D1 S et ot S 2l gt SRBGIMchT St o e s SBEG i Riking f-(4y4-

3 t L b
ool oo, =Ly o s e

N (4- ( 4(((1 82“3((m%mﬁmo‘bﬁlérﬂy((})h@ysutfﬁmﬁém@ihylbpr%}rlhﬂm@w))-1—- en-

1-yl 3- holin-4-yl)- 1-
((ghén %any%¥ﬁéPﬁb$§%%L%Q§§gﬁ¥%%‘é &%%Qégaguoggﬁéfhgl;gulfgn;I)benzenes
ul f onam de (@y a phbavting e tingah 1y chsieepicabl @hgldbimdtbefEpdtasspimepat-ed as

described in the precedlnabpnbodlnent Still another enbodi nent of this
i nvent i B3PS todrengde 2E-% é@é‘é’nlleﬁ)r}’l%kf‘Hgdlmﬁ(lwlf(mbh@(azmp@la@ms@]@ﬁ%@TnyI) 5

t I benzoyl) - 4-
(((I%R;T%é’ {SOIa“?lﬁ(ﬂ?/ Qﬁyéﬁ%dl%%y%‘?%k A Iﬁ%@? ﬁé?ﬁy’iaf‘%‘?%éw );myné) 3
((trlfluoron%)hyhtammgmmmpﬁbéﬂhgm@syM®ngnﬁﬁﬁ4cmmmmykydngmameﬁereactlng
4, 4- di met c cIohexan n et hyl f t ertbut de t
o ovi dd P BHTSIR Ry B RUS PSP PN HOPIYTES/EY SHkaflane. and [ Sol ati ng
or not ¢;a@}, b%lﬁﬁlotrcbs?laﬁ@@prgwﬁgt’ﬁ YOKYREh O 1@116) 4 4- di met hyl cycl ohexanone;
(b) reacting (hydr oxyret’hyl ene) - 4, 4- dlnethylcyclohexanone

triet hX((&mmomridl}ﬂ)qumﬁwlcm)qub@lekamme ¢2@){4-43dutn;dtluﬂ+20r odi net hyl si | ane, or

(et RGBS B0y e Ry PeheTeb R b QESUEE %5 %4, a- di met hy1 -

(CCtri r&&ﬁydlﬁbdwl)klgxmgﬁﬁétwl@ﬁ@)zczmhﬂaﬂ%@f@&%xa@dne(aa&)lsozat (drebt but yl (
dlnethyl)5|lyl)o ene% 4-di me cycl ohexanone and isol ating or
not i SdBQi{l‘iﬂrggt £ ﬁ@g/) 4,4- dlrnethyl (((trusopropyls1lyl)0xy)rnethylene)cyclohexanone (2E)-

(20 R SRR A el gheranore: (29
(2E) - 2- ‘t(u(t§(l((Hﬁf&:ﬁhlyt)yil}(l)oxy)rnethylene) 4,4- dlrnethylcyclohexanone

20 () reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
magnesium bromide to provide ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-

25  (((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol; and
isolating or not isolating the (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-

30  (((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol; and

(d) reacting (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
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di met hyl ) si | yl ) oxy) net hyl ene) - 4, 4- di net hyl cycl ohexanone; (c) reacting the
(2E)-4,4-dinmethyl -2- (((triisopropylsilyl)oxy)nethylene)cycl ohexanone,

( 2E) - 4, 4-wOrmeednsb3sa - (((trinethylsiIyI)oxy)nethyIene)cyebmhﬁmmnmmyzsor
(2B)-2-(((tertbutyl(

di met hyl ) s cl ghexano chl or ophen
nhgnes.yw)ﬁafl'ﬁfl%ﬁx)ha@liy Oaw%wtgﬁ)@eﬁozks“ -¢h @Pg?ﬂy %%ﬁélﬁ9ﬁhypzclaﬂ%aﬁékW| preny
(1( E Zr 'CHﬁzgft{)cgﬁﬁgg?c)&’tb)p?@%{?é@t(ﬁ'36111%[7@1%13{}% 8hexaalylcycBIRkx-1-ene-1-carbaldehyde

( ((tri ratihsdlgingydrpokisdlatnhsHcehel) dalophaydnbb-dimethyREgloRex- [€nedt but y! (
dlnethylg (%él%oxy)nethylene) 1- (4-chl orophenyl) -4, 4-di net hyl cycl ohexanol ;
and i sOPRAIKEEF not isolating the (2E)-I-(4-chl orophenyl) -4, 4-di met hyl - 2-

(((w&riisoprqpyl sikydth g&)@t%‘l&kﬂ#l@dﬂ?b%@hﬁﬂ&ﬁﬁ@?&lohe(xzﬁhle-1-carbaldehyde

1- (4-chl or ophenyl) di met h
(((tri méln}fiylrmp¢r9m)1dxy1}mm0h§¢|a@dé@@y@u tohestanybprohydridoamd isolatigg ernabut yi (

= Y L ) U B g 1 vl ool

((tr|bﬂpmﬁmﬁxhgmthquykﬁaﬁmyIene)cyclohexanol (2E)

-(4- chlorophenyl )-4,4-dinmeth

((trimethyl@ y|15f%f>twﬁ€%§}1(éﬂ@;@y@}1@mk%m@r5 Swlimethylcyclohex-1-en-1-
2

LR Gt B TR A R b e androlaing oxzel
prOV|de&ﬂa%mgmhHdndﬁhehym¢ﬁﬁh5nd)ﬁﬁkhmbmybbdeMeﬂeaﬁbymﬁmﬁmbp@dmhmdb and

|solat| gﬁ not. i sol ating the
2- (4- chiLBCBReRASY - 5, 5- di met hyl cycl ohex- | - ene- | car bal dehyde; (e) reacting
2- (14- chl or ophgny | )3 Ping 20106 &S hIBARX chioBRE -ahd $@fLAb A& Y BoniGinNY |

4- pi per azi n- I yl benzoate and sodi um tri acet oxXybor ohydri de and isol ating or
not i sdlwridado pﬂwlcthhﬂuorobenzenesulfonyl fluoride and isolating or not isolating the 2-

4-(.4- - chlor henyl ) - L5-dineth | cycl ohex-1-en-1yl) nethyl)pi perazin-
198, S htclieRt R R D o7 py 1 Y yi) methyl)pie
4 (4-((2-(4-@hl ore ?Xﬂléz-@uérdébﬁ@h%hﬁﬁﬁﬂ fMiexic! R@petd eagent (CH;SiCF»),

met hyl ) pi perazin-1 - benzoat e and aqueous sodi um hydroxi de, and |solat|ng

or notfmééﬂﬁﬂﬂm@hﬂﬁ@ﬂmﬂ$mbewgl@ﬂueﬁmwm@bﬁbHVB¥tgpﬂsﬂ@ﬁhﬂvﬁy*%yclohex-

1- 1- ct
2- ?Puorﬁﬁggg%nwgéﬁgﬁsﬁ b%flze%egmﬂ &%g fr a- n- %Ué@amrﬂrﬁ%gfl uoride to
prOVIdqaﬁﬂﬁ&MQkﬂhﬂﬁﬂE@@&ﬂkﬁﬂm&j quorlde and |solat|ng or not isolating the

2- quorobenzenesquonyI fluari
20 (0) reacting”1-fluoro-2- ((trlﬂuoromethyl)sulfonyl)benzene and chlorosulfonic

(
1
(
(

acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-

25  ((trifluvoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide;

(@ reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, (1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propylamine and triethylamine to provide 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
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(n) reacting the 2-fluorobenzenesul fonyl fluoride, Ruppert's reagent

(CH3SI CF3), and tris(dinmethylam no)sulfoniumdifluorotrinmethylsilicate to
provi de IwOl2oevias®Be ((trifl uoronethyl)sul fonyl)benzene aou/uss@bating or not
i solati ng the | -fluoro-2- ((trifluoronethyl)sul fonyl ) benzene; (o) reacting

| -fl fl t hyl hi | f dt

o o o e Sl Rk R e B b o o s
| at I

e ‘E}o'r%%‘%??@Pr?&ﬁ%f%ﬁn@ﬁry??féJa%bgﬁymldﬁe diochlonidetid chioride; (p)

r egct i figdiacthydonmoByridine arfd qagllaomgonydt)lsgatﬁlgnm Ne@rAd e eutlilorophemh]-06+ de,

and a [ roxide,t rovi

(e I GOr BTy BT beRey feBamrn o el SR (e rabolinst-¥)-

i solsat ingp ﬁéi@lsﬂtfaﬁﬂpﬁ&hﬁ)pr%ﬁ?drﬁlhypxJ@@ﬁﬂﬁmbﬂéﬂﬂyi)@mdn)yb@azz%ﬁ@mbﬁﬁﬂ@m de;

(q) reacting 4-fluoro-3-((trifluoronethyl)sulfonyl)béenzenesul fonam de,

(IR -3- norpholin-4-yl-1I- ((phenylth| o) net hyl ) propyl am ne and triethyl am ne

&0 E);)ﬁ\e”n)(jle t ﬁsltg§4rlrle Ei]er %nbroTR npelgf éérﬂun txy (4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
((
S

(
triflayoloheel h:ylL]) §l;inémymbi)pbﬁnmen@s)béﬂz@pb)m—@(alRa)rBd(m@@h@lﬁn nglpr- not
(()Iatlngthe i -3- norphol.in-4-

( phefneayiselfary )mﬁrl)yé)(pmql)}aglﬁqq)tﬁ)-(_(‘glﬁlulo}omethyl)sulfonyl)benzenesulfonarnide, or

tii f
( 152 ((;@{aﬁf\? ‘{?In%{%% %%’Hl%?@%l&%gf %pg crgcs)g%ic-rﬁe gn{?&@&%&ﬁl yl ) pi perazin-
| ) bemdmdonaci d, 4 ((( IR - 3- m)rpholln 4-yl -
(phenyl t hi o) met hyl ) propyl ) am no) - 3
trifluoromethyl)sul fonyl)benzenesul f onam de, 1-
y

3- (3- (HinBiomer @fﬁbﬂ&ﬁh%@@ﬁ’tlh)s i e 'pbl%lﬁ?tohcy falatelate lf@[r rhgﬁng f0d-(4-

| -
i met hyl am nopyridine and isolating or not 1solating t
N- 4- (4 (@cl(laﬁoqnmtqdbfaﬁshlylbﬂlylil@Cldhweﬂ +W+1-'Sﬂ9m?tbb’bhl@§r-aﬂll- bML)benZOYD 4-
I

e pnaly AR R b i By O P8P E St hy1 ) sul £ oyl ) benzen
esul foqﬁﬂﬂﬂd&on&hﬂljsuﬂ&gﬂf!ﬁﬁz&@mwnﬁiﬁ% Pehprins to
N-(4-(4-((2-(4-chl orophenyl) - -di met ﬁyl cycl ohex- 1-en-

1-yl) rret hyl )@} perragdting 414 9@%@dwmxm0(ne(ethﬂ)fogne(tmmcbpmassnmteyﬂ )- 1-

L Pommh B U PO SRR LR Loy e
descri higheih§ldyBRhB 86 £Th M sSBRRLb MR tisolainkthe ?@?izg@&d@m&hm&)-@,ﬂ- this

invention perfains to a process for naking
20  dimethylcyclohexanone;

1-
(
1
1
e
4

I~~~ 1

y
(
(
h
di
F (

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
triisopropylchlorosilane at about -10°C to about 0°C to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-

25  (((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

30 () reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
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((2-(4-chl orophenyl)-5 ,5-di nethyl - 1-cycl ohex- 1-en-1-yl)nethyl)pi perazin-
1-yl)benzoyl)-4- (((1 R -3-(norpholin-4-yl)- 1-((phenyl sul fanyl)nethy

1) propyl )woizne)s8386( (trifl uoromet hyl) sul f onyl ) benzenesulPCornzsniodd7723
conprising: (a) reacting 4, 4-dinmet hyI cycl ohexanone, et hyl for mat e -and

pot assi um terthutoxide at about -100C to about QQC to provid

( 2E) - 2-1HEPGFERVRTRTHA aéﬁé«)uuﬂhc fe.aﬂ?etwré/ F@@r%%@&%%hé (éﬁalor%lp%xlb fig-or not

eact 1 e PR ARl MR ey et B e ol pgns. (©)

t ri et hydimoihge2 {(dihethyteil yiydxghh etholent apdohdxendl; duRE)-Chl(@redi met hyl si | ane, or
o i B0 L R Bl one

Eggs g %o(%%ﬂegférgﬂ isratiff (i d AL Nyd-hibipheiph)-ABL k&R cy cl ohexanone, or

di met h)((()@pd)gfb])yimj/})l)myhyettbyiel)e)dyc&QManmlr(ﬂEwdHaih@rapi@mgl)aln@dlmhﬁtz ng or
(56 - 2 Wi oosometyloneissriobyieart g B WERHy 1 ene) cycl ohexanone, (28 -
?2 ‘é) di '2 rB(%J(t}?l%/dérrntgﬂlgz()éﬂy’l)d%?}rﬂé’[hy'%lbhéﬁl D-exomI st yBRel eia EODRYABROGN0I0End

d| met hyI ) si 1)) o%?f}qmgiﬁ@Eéﬁe()“ thQIOHIilQﬁB’i)I‘fyﬂ-Gi}mﬁbﬁle%anone (c) reacting the

(28} QBRI Ioxt bbby LR B o R A R TR

(2E) 2-(((EdhedhyBUYIYSX thl loh 1, or (2E)-2-(((tert-
di et hy(I(SsHy im)me eerlig))cycﬂfoijln?retorh(z ) ﬁ((o?lexanone and

4- chl ortwsd fﬁﬁ" tByee- lat4-ebergphe Hddmethpley clshexapel wdovi de

2E | 4- r o
f:ll(me%h hfyg C@E&%ra?&s§%¥%%ysﬁg4?y]i)(}u(%)%g)ct r)?lwéiﬁ hIloorf% BYAN 3I5,’5(2E)-
1 (4 Ch;ilfhé l‘tgﬁljbhéx-‘]}weﬁe 1- carbaldehyde and isolating or not 1solat1ng the 2-(4-chlorophenyl)-

yl - 2- trimethylsilyl)ox d‘) met hyl ene) cycl ohexanol , or
é)S 2 S(ﬁitr@ﬁ‘ft vaysiehexdi ﬁﬁ‘%}% Yekﬂ’(}%xy) net hyl ene) -
4- chl I [ i sol ati
(‘(3 ZE;’rf’Ft ﬁ”gh%%cﬁlog ﬁl&ﬁ#lﬁ%&g%ﬁﬁ@ﬁ&@@ﬁ&éﬁp!a?é-h-%grb?lfdeﬂy&e,' sol ating

triiciopuUogyeratihyi- }‘rlbé(r)&)oaﬁtalﬁﬁ lsedigmaryiad cargbarvlydridedt)about 15°C to about
- (4-chl or ophenyl ) - 4, 4- di et hy| - 2-

tri i hyndis tmwpﬁblﬁwwm@)e@ml dHéxehci-chletopham))-2 5 (dimethy keletohex-

e AL BRSOyt & ety eyel ool

n
(CQoriisoprqpyl sirkydth g)éﬁ)yflﬂiti(m((zegﬁdlﬂaﬁbﬂé’i@)l()aﬁQldalmétﬁﬁ])cyclohex-l-en-l-
(4-chl or O}E)henyl )-4,4-dinmeth
yl)methyl)piperazin- l-yl)benzoate and aqueous sodium hydroxide at about 55°C to about

2
(
he
((
((
i

(
1-
t
(
1
(
di
a
(
1-

75°C, and isolating or not isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-
1-yl)methyl)piperazin-1-yl)benzoic acid;

(m)  reacting 2-fluorobenzenesulfonyl chloride, and tetra-r-butylammonium

25  fluoride at about 0°C to about 10°C to provide 2-fluorobenzenesulfonyl fluoride and isolating
or not isolating the 2-fluorobenzenesulfonyl fluoride;

(n)  reacting the 2-fluorobenzenesulfonyl fluoride, Rupert’s reagent (CH3SiCF3),
and tris(dimethylamino)sulfonium difluorotrimethylsilicate at about room temperature to
provide 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-

30  fluoro-2-((trifluoromethyl)sulfonyl)benzene;
(o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic

acid at about 110°C to about 130°C to provide 4-fluoro-3-
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(((trinmethylsilyl)oxy)nmethyl ene)cycl ohexanol, or (2E)-2-(((tertbutyl(

di met hyl ) sil yl ) oxy) net hyl ene)- 1-(4-chl orophenyl) -4, 4-di net hyl cycl ohexanol
and hydr osbl200915586i d at about 50C to about 200C t o pr oPCUAIS2009/047723

2- (4-chl or ophenyl ) -5, 5- di net hyl cycl ohex- 1 ene | - car bal dehyde and i sol ati ng

or not isaqlating the 2- chl or ophe -.di. et hyl cycl ohex- 1-ene-
1- car bdft a@mf&én %Yé)sulrf%yﬁﬁa%engw@ ﬁffvhé% &W@Hywa Hig &g mekH)E BFd-ohex-
1- ene- ImeRé @atktﬁ?llﬂbfﬂ)%let@lﬂﬁifotﬂlI}Ueﬁfern@ﬁlf?)ngrl' Hifgpzoat e and sodi um
triacet oxyborohydri de &at” about 0C to about 300C and isolating or not

solating tife) et hwctmg(44ﬂ4«r@-36@uﬂmbmmmﬁmlfpnﬁ)®nmmlfmytgmm@mnd 1-en-
1-vyl th b (f
4- %/4) ??aﬂ“%%z e(glg%gw%y )3 et i &;bz?}l{)@xé Fonlgrﬁwc&?ﬁyﬂuoro 3-

met Byl )(E}hlﬁ‘ﬁ&%éﬁlr%}l)siﬂférﬁﬁjb%ﬁ?ctn%s@ﬂ)ﬂaﬁ%ea%%so?QHfgLH?‘nBVQBIQﬁhQﬁhefﬁt Lnaheu. 550C
to about 7 I solating or not isolating t

4-(4- (((Etrlﬂllommedndphkfoml)beﬁze@emlfmtdmwecycI ohex-1-en- 1-yl)nethyl)pi pera2| n-

1-yl)b i i d t fl ul f hI
Lt r e bt JaRma ke D da R e o0 6 ST o e
2-f1 Uorrﬁ&%ﬁél?r{‘ﬁ%ﬂ'|lf@§ﬁéhyftﬁ18ﬁﬁétgﬁ)ﬁ893§1h Sfleahi @ﬂetj{?%laﬁ?ﬁe 4t 3B AUOPE 16 Mot

2-f1 uor obenzenesul f onyl " f 1 uor i reactin e 2-fluorobenzenesul f onyl

fl uori @ CRolpevidest-((€ER)IHMOf AHd3IBH3) ,((pamqfltlmo)ﬂ(emyﬂrptdmﬂ)amm))%ul foni um
di f | uor&trl met hyl sil | cat%ﬁat ab %t roomtenperature to Frow de

| - fifuor rlﬂw(omqthxlwfwé} YrOStH OB ATIdeEA 20 ngri npsisp tina et (Hdy-3-
i sol at 'rﬁ 1(1, fll PR 16 & 1151[8 gsul fonyl ) benzene; (o0) reacting
o PSR PChy R PIR

| -fl uoro- and chl orosul fonic acid at
about Pﬂ(tfiﬂﬁ‘oiomealt;cb)mlfdlﬁmenmnemmameie and

4-f| uoro- 3- ((giglt fr:egc llngt |¢49()&k| _uI EPO%%G&yQ)eQ%e({]ll%seﬁlyicyc%lheChl or| i de and

i solating or

fl uoroﬁﬁﬁe(tﬁﬂ%ﬁlw%ﬁwlméhmyh&awk(xmﬁzwwlﬁpwl 1chloride; (p) reacting

4-f | uoro- 3- rifluoronethyl)s | Ybenzenesul f onyl chl ori de, and aqueous
anidni L(ﬁ?h@;mhﬂm]ml@hﬁ)prammnm%t((ﬁ whomethy Beitony Bbgzendsdbouprnfifieior o- 3-

trif I b d t t
|(golr:51t| n El?’]lq?w@ %nﬁo yﬁa?@%o (p(?eprg, e?s) duml?%y}'éjrgﬁlﬁn %%?ﬁ(b)gnlzggeglrjl Pgnam de;
(q) r eapaﬂnwlﬂarﬁinaﬁymlﬁe ﬁt(atbbhﬂciﬂ@rt@ B EA5Y S Uhd BKhPRPASNSSHidOiha 'N-

(IR -3- norpholin-4-yl-1-((phenylthio rrethyl)propyl amne and trieth Iam ne

at about- (QHﬂ@hlgroab@ml) 5,5- dlrnethy I-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

20 ((trifluvoromethyl)sulfonyl)benzenesulfonamide.

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or

25  apharmaceutically acceptable salt thereof, prepared as described in the preceding

embodiment.

Still another embodiment of this invention pertains to a process for making N-(4-(4-
((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-
30 (((IR)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:
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500C to provide 4-(((I R -3 -norpholin-4-yl-

| - ((phenyl t hi o) met hyl ) propyl) am no) - 3-

((trifluowvorretdmpssissul f onyl ) benzenesul f onam de and i sol awcmglsmomo'ms
isolating the 4-(((I R -3- norpholin-4-yl-

1- henyl t h hyl
s fnzrzr{m o PR oot e P

4- (4- ((Fokifts et ?d}%(rh)eﬂéléleﬁj'ilmealméhﬁll'@c%@%aﬂon@ Rad ¥bhtiARbPYiRIIREIAZI N-

1-yl) ben20|c a d 4- - 3-nor phol i'n-4-yl -

( (phenythe EﬂFO)Zhﬁty HSdX)’pled}yﬂdn)ma4ﬁi1)neﬂlylcyclohexanone

1 et hyl - 5 (300 ci AT ) GO BaP B - Aimpaleselh e aRs: eahpnd
4- d'SWEtH&){é@f[HaUﬁﬁﬁllﬂ'eﬂﬁr fot@Hay % opQtadent @Qﬁb‘&ld@@%t%ﬂ&eété&gm)lzﬂg or not
isolating the N-(4- | or ophenyl )-5 , 5-di net hﬁ@n@ﬁ cl ohex-

1-en- J(hth})mwwl)epe)p%f4dzm&ylzyglpymmwn}malatp(g(qrm)or o i n-4-yl)-

l(iggrjplﬂ%tregtr%ré[(%y%é yxﬁ’#%gﬁ%éng%%&h Cr?‘icaoehexangtnl’ll anot her enbodi nent

pertains to (b§(4 réé’eﬂ&lg%e(ﬂrstSHo(HccudF(QE)LQXhﬁdr&x;dhé’tﬁjzlhﬂé)-él g¢ycl ohex- 1-en-
1-yl) met hyl perazin- 1-yl)benzoyl)-4-( 1R) - 3- (nor pholin-4-yl)- 1-
(( phenﬁl@eﬂw@ag/@%@ﬁm 3 %ﬁlgflps%hﬁmé)m@newm&rq’rmsiﬁé%fq’me)@% ﬁfsé nyl ) benzenes

| f
ded g e D G AR SRR o RLRRALEE T
i nvent iisalatpey draion ﬁ;otatnng tm:rﬁls‘emstemd (2K 404rchNofephedyl) Q((Bydréx;ahéthykapé‘n)e nyI ) -
, 5-di | ohex- 1-yl t hyl - 1-yl)b I -
R) - 3I ?E 46%@%}40%%9%"%% %Itdgﬂeny%/sﬁr?ang;l gﬁéfﬁ;aﬂ gr opyl>/) émegé;)y?l (€
((trifluororgj hylr)eédﬁhwwwspﬁ%z&%%ytj PRATHBPopHRATIPLLBL BB ALY RACK T NY

4, 4- di met hyl cycl ohexanone, an al kyl formate and a first base t0 provide
(2E) 2 L(Mdn@kylmlmdxemi)and aéﬁrsilangtthy)lr@\ydﬁt deéxhloopdeaylitSiSsol ati ng or not

lé? |t 'ﬁﬁ‘%ﬁi‘gﬁ{y g‘@@’ﬁ%fﬁ?h A 5‘%{%1@%2’13%14 ques&;%{ ﬁﬁ%ﬁg Oéj%e@glgecond

base argls-dirhdthplby@bhakl 1 @ﬁéﬁ@fcaﬁb@m@gﬁ{d ng group reagent to pI’OVI de a first
protected (2E)- 2 (hydr oxynet hyl ene) - 4, 4- di net hyl cycl ohexanone and

i sol ating or(chot rrawingt-eehioreplianybts, %ndml@byléﬂclohex 1-ene-1-carbaldehyde,
(2E) - 2- y | th n i the first
prot ect A R PR Al ol P S B G RO P ek BRI
- chl orctiphanil (e oieisiapiveidy pAjSdEmicthyfuyodohehe 1 Idﬂel ili)ﬁlsthyl)plperazm- 1-
20  yl)benzoate;
() reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

5
1

yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating
the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic
acid;

25 () reacting sodium trifluoromethanesulfinate, bis-(2-fluorophenyl)iodonium
tetrafluoroborate and a first catalyst to provide 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene
and isolating or not isolating the 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene;

(o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating

30  or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and a
first NH3 source to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide and

isolating or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide;
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prot ect ed

(2E)-1-(4-chl orophenyl ) -2- (hydr oxynet hyl ene) - 4, 4- di et hyl cycl ohexanol ; and
i sol at i ngworomaississol ating the first protected PCT/US2009/047723

(2E) -1 -(4-chl orophenyl) -2-(hydr oxyrret hyl ene) - 4, 4-di met hyl cycl ohexanol ; and
(d) reactin?mthe first p ote

(o T Chaby o shishpe A Smo S pemmRrh sl o opngsmest fRppeysy S]rFe)x%lnol and
a firsty égghghﬂ 9. yFPrl%lﬁﬁy@hlgﬁn&MI%rgﬁﬁ%ﬂe)ané !afélxtﬁl bQS%ttQélrcﬁbf&‘é @t(‘gl - ophenyl ).

1- ene- 1-car bal dehyde and 1solating or not isolating th
5, 5-di rmmtpilbl@yéh@ﬂe(kp@ghb@)methﬂbmwyimde) 3{e) reacting

2-(4- I t h 1- b h d,

4 pi porlaO R bARS AR ndo G R aha o) Pagsne sacrebieart CB0% not
i solsat i h@l@ﬂ alﬂML((ﬁh&%&@n&ﬂyl bﬁ)ﬂ%ﬁ]ﬁ ) -5 , 5-di net hyl cycl ohex-
1-en-18étr i perazi n- benzoate; (f) reactl ng et hyl

4- (4-(( @O@mecﬂmbhléml)besze@ﬁmlfmmweem ohex- 1| - en- IyI)

met hyl ) pi per |nI C adlsolatlng or
not isol ati n(gft he® IE%Q (?Z&%Efcﬂpgorpoel% )(ﬁ%%hgic ?lr?@? yi cyfgl ohex- 1- en-
1-yl ) metljiydthydbapdrazn1-ylfbeyikgib aaid o4 -¢(( BR)- &mdmholr@a@t-nng sod| um
trifluoraonmethanesul finate, his-(2-fluorophenyl)iodoniumtetrafl uoroborate
and a f(@l@py]élaphlpeﬁgxl)ﬁr@p)ﬁ}agyp@ -((trifluoromethyl)Sultonyl)benzenesulfonamide, a first

| - f aliatd

| salat i aPep o BB S S A AR SRR e 18P ot ng

| -fl yorlmlatﬂ(g(ﬁhe IN-(44@H- (cém-lahllo)r@hbﬁydWJS)cﬂlmﬂgzﬂ}é cyalotiechtamr bsul fonic acid to
provi deyﬁgn%elﬁoroergg 1(%@“53@&@&& ﬁi_)jsgm];p n01 i) 1t;lzlenesul fonyl chloride and

i sol ati

4-f1 U0r(@bh%n%l(sﬁlﬂnfyl)ﬁfé'ﬂﬁﬂ%}w)hﬁl%d()Q“X{r)fﬁr%%ﬁ&ﬁ 1?§uf1faﬁylbb&£é&rshl%anﬁ@é

reacting 4-tluoro-3- fl"'uor onmet hyl ) sul f onyl ) benzenesul f onyl chl ori de,
and a first NH3 source to provide

not!“F S0l at 1 ny 1L T PTG Bt Bo R P BRE Ay 1) LRy ey KIS onarm e,
(a) reagtloRex-4- d‘ntp9n@m ?()%%efafzinuwgﬁatzbyl))ﬂq(mry(rh&gﬁ@m{mg? fonani de,
(IR) - 3- m)rphol i n- henyl t hi o) et hy L [.I)fyl am ne and a sixth base
to provimhenylsy e(twﬁ)neglyl)pm i) A- g(trlﬂuorornet yDsulfonyl)benzenesulfonamide, or

1- h |
(0 r DR TR B Bty LA BBLARE Wonred o dosorbae I AFTSEP8r ot
i sol at ignghodirgerd- (( (I R) - 3- nor phol i n-4-yl -

1- %phenyl t hi o) met hyl ) propyl )am no)-3 -
(ti 1 uor omet hyl ) sul f onyl ) benzenesul f onam de; and

Still another embodiment of this invention pertains to a process for making N-(4-(4-
((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-
(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:

25 (a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium tert-
butoxide to provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or
not isolating the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or

30  triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
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(g) reacting 4-(4-((2-(4-chlorophenyl)-5,5-di net hyl cycl ohex-1|-en-1yl)

net hyl ) pi perazi n- 1-yl)benzoic acid, 4-((( 1R)-3-norpholin-4-yl- 1-

( (phenyl twoaperetshssk) pr opyl ) am no) - 3 PCT/US2009/047723
-((trifluoronethyl )sul f onyl )benzenesul fonam de, a first coupling reagent,

S0l at gt Bt b hoskerngic s g e Ry PG ol obex- 1-en-
yl) r’ﬂ%ftﬁ?’dn)neﬂ Pﬁﬁlﬂﬁ%&y%ﬂ@tﬂ&ﬁ%%@ﬁ rﬂetﬂyl@ffc(ld)l@xaﬁ%oneg nor pholin-4-yl)- 1-

1-
((phenyl sul f anyl’) propyl yam no)-3-((trifluoronethyl)sul fonyl)benzenes
ul fonani de. (&1l Iremghlm(mhﬁdddmmﬂtylﬁertal ns to

1y 1 R AR e S AT PR SR ol - 4 y1) - 1.
(( phemy| shEmO| 1 ol W DIABILBRABdncSof (1) {usRomet hy| ) sul f ony! ) benzenes

ul f onam de, phar maceuti cal | acce t t hereof, pr epar ed as

descri H?e@lyl(dml@ml)ﬁibé)%mmqhﬁm ﬁémet ﬂwqwheanmn@eamdén%@'pmw of this

4- chl henyl )-5
et LR RS AR BrRGAEREE |05 AR G fpabf 2 (1 of] orphen)-
(((1R) (&-trﬁlﬁﬁmpﬂﬂbll}ﬂ)o%y)théthyléneoéjilﬂ@ﬂ:)(hlﬁdl (fzamy FtredtdrypHchpheipy b nadthylc)-- 3-

((trlfl uor onet hy suI fonyl ) benzenesul fonam de, conprising: (a) reacting

4, 4- di rtmpethylsil ‘ili‘é‘lenﬁ)ﬁﬁ‘}/lph%@ﬁ%?fe(%@ @6@1&39 um tertbutoxide to

d | at
B ot e R B b o,
(b) redsdlatig drivet (s@R)ing (H{chQH)-dxHmbtdrypteng)-44-dindithginy | cycl ohexanope
e B R A RS LA . ane. o
(((trii %(?ﬁr}&;@bﬂyﬂsﬁ ?C)Slybl‘ﬂé ?féﬁ%ﬁ%l@ﬂé&aﬁbﬂ%f’&%’j@”@@&t (2E) -4, 4-di met hyl - 2-

(((trime [ 'si1yl)oxy) met hyl'ehe) cycl ohexanone, or (2E)-2-(((tertbutyl (
di met hyhu)ﬁ(dlmbﬂlwhyl)mwhﬁh:d)me@ l4dehtetoniiényyes. dlexathplegclahekanglobhed i ng or
not ol at the . .

(ZIEI)SIZ 4- d: :@ { hyFeating (RE}- G SMSRphsmy i s Jipeet Ry 1 ene) cycl ohexanone,

E gg 421 (g?t(ﬁtw@%ngmkliﬁ)&Qhﬁéthﬁ@ﬁé)&/}b&éﬂexhﬂcﬁmﬁycat(hydhﬁﬁsﬂ&y@l)mhmmmﬁ,z or
er
di met hyl( )r$m¢twl)sdx‘§9%mh§hv@ﬁ@)0y¢llohexdnﬂle@h@ﬁd@cﬂ(@ﬁ@xanone (c) reacting the

(26)- & TR 570k 508 BLRLIOHh A T B SRS KBl besanone
hydrochloric acid to provide 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde
20  and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde;

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride and isolating or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

25  yl)methyl)piperazin-1-yl)benzoate;

() reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not
isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoic acid;

30 () reacting sodium trifluoromethanesulfinate, bis-(2-fluorophenyl)iodonium
tetrafluoroborate and copper(I) oxide to provide 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-

((trifluoromethyl)sulfonyl)benzene;
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(((trinmethylsilyl)oxy)nmethyl ene)cycl ohexanone, or (2E)-2-(((tertbutyl(
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di mgt hyj hédds)éhhﬁ@% wa@d&b rém&élﬁuﬂhbﬁwphenyl) 4, 4-di net hyl cycl ohexanol ;
chlorophen )-4, 4- dlnethyl-z-

nd (d) reactlng &Wﬁ@
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1-yl) benzoat e; reacti ng
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or o LB RHE A e S A B B R s B G ettt cycl ohex-
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o ey

| - f 1 uordimathfy(- 114’clyélbb©{-d)-réﬁtlhy’ll)ﬁlSﬂhblf)@@yﬂa):iﬁengzbﬂﬁlzoﬁll)-d (QﬁlRQBo(smdrf)miIM@{:)L dto
prOV|de 4-flu ((trifluoromet squonyIZbenzenesquonyI chl oride and
saPat |lngphenylsulfanyl)rnethyl)propyl)armno)y3 ((trifluorommethyl)sulfonyl)benzenésulfonamide.

a
(
1-
(

Still another embodiment pertains to N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or

25  apharmaceutically acceptable salt thereof, prepared as described in the preceding

embodiment.

Still another embodiment of this invention pertains to a process for making N-(4-(4-
((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-
30 (((IR)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide, comprising:
(a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium tert-

butoxide at about —10°C to about 0°C to provide (2E)-2-(hydroxymethylene)-4,4-
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or not isolating the 4-fluoro-3-((trifluoronethyl)sulfonyl)benzenesul fonyl
chloride; (p) reacting

4-f | uor o-wO(20ewissisaor omet hyl ) sul f onyl ) benzenesul f onyl clriconisdes/oarrds agueous
annnnlun1hydrOX|de to provide 4-fluoro-3- :

((trifl t hyl ) sul f on )benzenesul nam de I sglatin r not
' sol at ih %ﬁnﬁwal%lﬂwa%e 1@? lating ?W&?&tmﬁl}f‘s(ﬁg % @V?@éﬁ%ﬂlﬁe&?} Shani de:
(q) reacﬁltnbﬁg cgclfohé!s&'hgneg ((trifluoromethyl)sul fonyl)benzenesul fonam de,

R) - 3- nor phol i n-4- - ((phenyl t hi o) net hyl ) propyl am ne and triethyl am ne

pr ovi de 4b{ (( Ir@(;t]@g tlnm@ﬁl)rdl—(ihmdmxym@thylene) -4,4-dimethylcyclohexanone,

(PP ﬁU%%X{%ﬂP‘I)’]{/T% h%‘r‘% @W@%@Qa 5 %ﬁ%"bﬂ%{lﬂ?@ghﬁﬁﬁylﬁi&a&ea‘?l ng or not

t
1-(

((tr

?|Sat 'tﬂg;o%lk@) ﬁhfo@((slll&e & abEI’ﬁ.’tr bt IuduYdC to provide (2E)-4,4-dimethyl-2-
t

(

i
1- ((phenyl t hi 0) met hyl ) pr opyl ) am no) - 3-

((trif I(((mlsmmomm)ﬁ)dxybm}hylbm)zmhﬂwaﬂama@ﬁdé 4- émj:ﬂmﬁ react i ng
4

et o S G SRS e B I Y R G bt | e 4yt - 1

(( phen)‘dutt}h(d?ﬂl@?zmﬁwmfx }?Méti?@hé)ﬂb 4-dimeth lcyclohexanone and isolating or not

o
(
s
(

-((trifl dorone benzenesul fonam de, 1-

et hyI asqlgll(gﬁhﬁégﬂ?ﬁ Hrigh %ﬁﬂﬂmmmm@dlwi)ﬁxﬂ@eﬁw&mmk@hﬁ%?élonar(aE)

N T S S R
1 yl ) nﬁuhﬂ{&ﬂb&@bﬁl}ﬂ}bxgﬂm@th})lbﬁmm AdymeéhyiC{cldiRxkaorcror phol i n- 4-yl ) -

| - (( phenyl sul f anyl ropyl)am no)-3-((trifluoronethyl)sul fonyl)benzen
esul f onani de(C) St |TP¢Ct@Eé%/%é%)€rf%@meﬁlﬁﬂt -pertains to

N- (4- 5551”1% -
1- 3(/I )gr;(%(&{l% 9%&%1}31%{:2&%1&11 -4- (?ﬁ% gq%frr(}?p glnl n-4-yl)- 1-
(fP“ﬁ2“-“3‘""““””“’“%%ZW%Z?IF‘“’“"‘E‘%%@féﬁEZ*” e Shar oot prepared as e
u . ut i S S
dedor | B dime mn%? a?rﬁ?jﬁ%l%%y 4rafpeinggygiph eéﬁ%q%ngénﬁ%rpﬁ%w?of this
t h I
B G RS Bidcth 300 06 Lo Bl BV AT 14 Enlofh A aPREIY 0
o Bttt i emnir o A eyl
I u Yy z I i
4, 4- d| (( ?(t}ﬁlélr]ﬁél Xé(?rﬁ %heéﬁﬂop%‘i E4PdSEr t but oxi de at
bout - X
R S 1 e R P

| sGbat limgitheor(@EjsobiiGhyt (ML hyklorsher] 44 b dimeihyl->
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-

5
1

(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol, and
(d) reacting ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-

25  (((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol and
hydrochloric acid at about 5°C to about 20°C to provide 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-

30  5,5-dimethylcyclohex-1-ene-1-carbaldehyde;

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,

ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride at about 15°C to about
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di met hyl cycl ohexanone; (b) reacting the

(2E) - 2- (hydr oxynet hyl ene) - 4, 4- di net hyl cycl ohexanone, triethylam ne and

tri met hylwbl20090$538ane, tert-butyl chl orodi net hyl sil ane, ®CT/US2009/047723
triisopropyl chlor osi | ane at about -100C to about OOC to provide
(2E)-4,4-dimeth - (((triiso opyI oxy).met hyl ene) cycl ohexanone,

( 2E) - 4, W Hiand tmg or pew?lam egiyl §)r(5lz§§<%>7 (Areilerppbeny s e idimetexlsseighcrr
(2E)-2-

di et hy % Vﬁe‘@%}%p&%%rﬁm? lnylsbeﬂzoftdl met hyl cycl ohexanone and i sol ati ng or
not isolating theeacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

(2E) -4, 4-di net hyl - 2- (1 (triisopropylsilyl)oxy)nethylene)cycl ohexanone, (2E)-
4, 4-di wé}mﬁthylzﬂmrwh reEdlepredts 919 el hedreyide ahaberhoh &, togpout

2E 2- tertb t .
G oBe AL SRS ar s fslatine shog -G I an SR S SRS YT R ¢ e
(2E) 4 Ky mlem%zbyl el%zm(i ?’I)béﬂZSQp{chW si | yI )oxy) met hyl ene) cycl ohexanone,

(2E) -4, 4-di ne trimethylsilyl )OX%[) nmet hyl ene) cycl ohexanone, or
(2E) - 2- (((t ¥k butryqtqtmg sodlurn trifluoromethanesulfinate, bls-(2 fluorophenyl)iodonium

e P B4 U5, 01 fcer omneny

((2E) - |((tflﬂu61¥&)|nib”[l@ﬂﬂﬁﬁyﬂﬁl)b@nijﬁle and isolating or not 1solat1n the 1-fluoro-2-
d| nmet hyl - (trii so yl si | yl') oxy) nmet hyl ene) cycl ohexanol , (2E)-
1- (18- cr((tﬁﬁagmmh»l)su qnyl benzene;

di met hyl - t :
( Izga 2y (((1& i bL![ g??l'r’%llsﬂ ?@%W%@%@%&%ﬁyl%é&gohd HMlorosulfonic
1- (4- chicor apBemnyl 1D d tdasbuteddvyl e yebalexanels-3and isol ating or not isolating
the ((2E)-1-(4-chl orophenyl) -4, 4-di net hyl - 2-
(
(
[

tri |(ﬁﬁﬁn@@m%hylyuﬁw)hmqﬂwawyb«}wmén@qlatn(gztE)not isolating the 4-

(
Efrf%%%ﬁgﬁk@%m%@?haé Eﬁ\%@eeﬁﬁ ShoRxhalonds:  (oE) -2 (((tertbutyl (

st hyl ) si I(p) ) oxwionighyflere)s- ((&rﬂuércﬁiiﬂtbylmlfeﬂyibbenéerﬁsﬂfdml bylbeys lantexanol
d (d) reacting ((2E)-1-(4-chlorophenyl)-4, 4-di met hy] - 2-
tri |a§@m%@m@¢nlymﬂwﬁwx@twb@ﬁe§ e e&ﬁé&éﬁo(F to w@dﬁ 4-fluoro-3-

(

(4- C 3.
(PRSI BT dAu) er fandepnserpakyohies e buues

i met h)(tthﬂubwn)e@h(}y)smﬂwjtgﬁghesﬂfg@ém(det or ophenyl ) 4- di rret hyI cycl ohexanol
and hydrochl oric acid at about 50C to about rov

2- (4- chl or ofAtny|ryacting 4- f&l‘ﬂ%‘@h@?‘lﬂcﬂ}*‘@r%ﬁ‘é@ky1lwgﬁ@llphe€é¢%&mﬁ@ﬁ9’é® 8H-3-sol ati ng
or ot rf%@hgl’ggﬂ%l-tlh(?pl%nﬁrﬂhﬁ%&ﬁﬁﬁ’ﬁ%%&ﬁnnesmﬁ L ABLOVICY GhoNesec s AN

1-carb
50°C to provide 4-(((1R)-3-morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-

(
1-
(
di
an
((
1-

((
di

((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-(((1R)-3-
morpholin-4-yl-1-((phenylthio)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide; and

25 (2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,
1-ethyl-3-(3-(dimethylamino)propyl)-carbodiimide hydrochloride, and
4-dimethylaminopyridine at about 25°C to about 35°C and isolating or not isolating the N-(4-

30  (4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide.
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(e) reacting 2-(4-chlorophenyl)-5 ,5-dinethyl cycl ohex-1-ene-

1- car bal dehyde, ethyl 4-piperazin-I|-ylbenzoate and sodi um

tri acet oxywbarohgaissde at about 15 OC to about 3Q0C and i ®alratseeng/oar72m0t

i solating the et hyI 4-(4-((2-(4-chl orophenyl) -5, 5-di net hyl cycl ohex- 1-en-

e PSSt BT SSRGS 5. -timetn 1.
met hyl )Rl REEATIdA: Lﬁjﬁﬁ;—ﬁg{)ﬁ@%{a@lﬁaﬂgp i @ng)ggmg&gﬁ% dgipi. about 550C

to about 750C, and i sol 1 SO atl ng

4- (4- (((Q}l(enylsllﬂlfany@ptwn&)pm@l)@nmm ﬁsrifhyomrmtbxl)Stﬂfenyl)lienyd:l)emhfmah)lqba oer azi n-

1-yl)benzoi c ac cti iumtrifl ur t hanesul fmat e

b1 5 { 2-A TSR cbabRT L Be R aF Pt SRS OB G el P oxt de at about
Q0Cst 0 ahdimdatOC to provide |-fluoro-2-

((trifluor orret hyl ) sul f onyl ) benzene and isolating or not isolating the

| -fl uoro-2- (tr| fl uoronet hyl ) sul fonyl ) benzene; (0) reacting

I-quor02( r r t hyl I e I id at
o0 2 bR R AL ORI WA ety GRRVRL R R RILFioRE

((trif |th@ﬁ©§1ﬁlsbﬁl|l hﬁ@f&dﬂyhﬂ&e@@a@h@@uﬁﬁt@mydf pebdedtiicd @ndbshceptahledsheg@s of not
isolating .the 4- fluoro-3-((trifluoronethyl)sulfonyl)benzenesul fonyl

chl ori dBis 11(1‘6’}1t1191éact| ng

4-fllguoro-3- ((trifluoromethyl)sul fonyl)benzenesul fonyl chloride, and aqueous
ammoni um hydr oxi de at about -50C to about -6Q0C to provide 4-fl uoro-3-
((triflScHBMEShy| ) sul fonyl ) benzenesul f onam de and isol ating or not
isolating the 4-fluoro-3- ((trifluoromethyl)sulfonyl)benzenesul fonam de;
(q) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesul fonam de,

(I'R) - 3-gdxpmpphol i n-4-yl -1 -((phenyl thio)nmethyl)propylamne and triethyl am ne
at about 400C to about 500C to provide

4- (((I R -3-norpho|in-4-yl-1-(¢ henélthi o) et hyl ) propyl ) am no) - 3-

((trifluoromethyl quonyI)be ul fonam de and isolating or not

i solating the 4J(({l R -3- norphel ionP4-yl -

1-((pheny|thio hyl) propyl ) anpie)y-%

((trifluoronett sul f onyt)yenzenesul f onam de; ando cting

4- (4- ((2-(4-chloropflenyl ) - 5, 5- di et keyl dycl ohex-1-en-Tyl) nethyl) pi perazi n-

1-yl)benzoic acjd, 4-((( 1R)-3-norpholinxg-yl- 1-

((phenyl t hi o) thyI )propyl)am no)-3-((trifl coronet sul fonyl ) benzenesul fo

nam de, 1-ethyl-3-(3-(dinethylam no)propylarbodiiN'de hydr ochl ¥?He, and
H </ ;

0O Cl H . []

o ‘ 0 L (—N
é@ ;; (10) (@) N_)

(1A) \ ‘ c:|
o cl (6)
Z "OH Z 0PG OH
Z > 0PG
) 2) ®3)
15 Scheme 1 shows three synthetic routes used to prepare the aldehyde intermediate (2-

(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde ) (4) from (2E)-2-
(hydroxymethylene)-4,4-dimethylcyclohexanone (1A). The aldehyde intermediate (4) can
then be reacted with ethyl 4-(piperazin-1-yl)benzoate (4A) to provide ethyl 4-(4-((2-(4-
chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoate, which is
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4-di net hyl am nopyri di ne at about 250C to about 350C and isol ati ng or not
isolating the N-(4- (4-((2-(4-chlorophenyl)-5, 5-dinethyl- 1-cycl ohex-
1-en- 1- yWorreedmpb3dspi per azi n- 1-yl)benzoyl)- 4-((( 1R) - SPCrmrsptimmuTvaﬂ yl) -
1- ((phenyl sul f anyl ) met hyl ) propyl ) am no) -3 -

bt SR Y SR P el L o
1-yl) rr%njyétﬁﬁ?g?ﬁér@ﬁmﬂl eﬁkalpﬁaa%j 4-((( 1R)-3-(norpholin-4-yl)- 1-

((phenyl sul fa propyl)amno)-3-((trifluoromethyl)sul fonyl)benzenes
ul f onani de, @rc suchhauterenyelics ceallcmsg aéahm‘dnbloecls)hd:xanbhmﬁe’c)fandpn@l:kazﬁ ed as

d d th m fol | h |
ar o pr doamea 0T hEP TS BReis, e el Aet SGOap O M r Baai 1 y
under stlﬁﬁldeopk@q)@fdsﬁhmqrbu@dm@é@%@u&@gz@rm(@qﬂs@a{euﬁwe@ pects of this

invention. SCHEMES Scheme 1 Schenme 1 shows three s etic routes used to
pr epar déimpéyklyelehgdaonntlar fbelregeeon B-typically performed elow room temperature in

4- chl I h

(25 - 2L PRI Moy T GG b R SR 5 P ey § e

i nter n'aﬁh&ﬁgem(eﬁﬁlgﬁtar(2EﬁE—@Hb@ro&?@6ﬂ1§Iéné\) 4.h- cﬁmb&lbzlcgrclbm;@abﬁaumd thyh ) benzoat e
(4A) to provide ethyl 4- ((2 - chl orophenyl) 5-di net hyl cycl ohex- 1- en-

1-yl ) needfed pithe rbaiq Wsh ﬂs wt)n@é H%ts@ o trwrhyé%nmg I%Wj R éﬂxlféhfr PEtpHtEg gD
4- :

et oy ) S B A B o e B B PRieT S48 et f ng
4 4 d| r(hy&mkyr;aetllmhex)aﬁérrdﬂnéthﬁ)cy@lnhhmnom ®Ry. Th@remﬂtcm is tygticadly mtforrnﬁt limted
to ethyl formate, in the presence of a base such as hut not |limted to
pot ass1BSIAY IO ERIMSEAYTS TP GolveR SpgEys B @ﬂ%@&i@??e%a Hg?ﬁaﬁrssrqw A
di met hﬂﬁ&&bﬁ&ﬁ%ﬁ&%ﬂ@m&r@bwrﬁﬂ% if ﬁ%ﬁh&l&&l tb% sh)iRibf BF Ihe Rekéel ARnAgb PN room
tenperature in’a solvent such as but not limted to tetrahydrofuran, before

WS” m gg)rovjd¢ th@mrofeﬂtpé (2)ur-64- fﬂgrwhflryﬂil h@hxdrexymegmlene) -4,4- . -
SO 2 i R B COT) T foofily EY BRSSP dham Tt O SR

pr Ot eCtdoR@ndueH Qs beaHe Minied EhtcR@h b fuReH, tdlhéﬁet 61dm1>@ures thereof. The protected

triisopropylsilylchloride to provide the protected % ) - 2-
(hydr ox@ﬁﬁ+{91cé%ph@nmbérﬁhﬁémy@ly@wﬁék%&a@e@z cyclphexanebl@d Fambe eatshpi cal |y
per { of Mfh RPAGUISA SRRAIANN S 1), B 8L Me SHGHaBnBtcald Ham ted to

chlorophenyl) 5 5-dimethylcyclohex-1-ene-1-carbaldehyde) (4).

20 Another route involves reacting dimethylcyclohexanone (1A) with a prepared solution
of diethoxycarbenium fluoroborate to provide 2-(diethoxymethyl)-4,4-
dimethylcyclohexanone (8). The reaction is typically performed below room temperature in
a solvent such as but not limited to methylene chloride. Chlorophenyl magnesium bromide is
then added to a solution of 2-(diethoxymethyl)-4,4-dimethylcyclohexanone (8) to provide 1-

25  (4-chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol (9). The reaction is typically
performed below room temperature in a solvent such as but not limited to tetrahydrofuran. 1-
(4-Chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol (9) can be treated with an
acid such as but not limited to HCI, to provide the aldehyde intermediate (2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-ene-1-carbaldehyde) (4).

30 Still another route involves reacting dimethylcyclohexanone (1A) with POCI; to
provide 2-chloro-5,5-dimethylcyclohex-1-enecarbaldehyde (10). The reaction is typically
performed below room temperature in a solvent such as but not limited to methylene
chloride, N,N-dimethylformamide, or mixtures thercof. The aldehyde intermediate (2-(4-
chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde) (4) can be prepared from 2-
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Chl or ophenyl ) magnesi um brom de is then added to a solution of the protected
al cohol (2) to provide the protected

(2E) - | - (4wohbavpdsenyl ) - 2- (hydr oxynet hyl ene) - 4, 4- di et irgiragedoohexwanol (3).
The reaction is typically perforned bel ow roomtenperature in a sol vent

such as t not limted to tetrahydrofuran, toluene r m res thereof.
" &hg{:lt)-édS-dimelthylcyc ohex-l-enecarbglcciiehy({é (?55 by reacl‘f‘lcglg the ﬁltter wﬁl 'ZL

The pr
fBBﬁﬁﬁB’éc)id,?a?ﬂﬂayéj&ﬁi&Yé?%ﬁﬂaWsﬁﬁl%hl‘aéfbdﬁﬂi& mﬁ;ﬁ%&y&ﬂm@ranol (3)

(26) -1 ‘tho‘r@ﬁﬂe‘ﬂgl .
can be treated”with an acid such as but” not Ilimte , to provide the

al dehy denmeniemrtgdinateea p@lladium catalyst such as but not limited to palladium (II) acetate in

chl orophenyl ) -5, 5-di net hyl cycl ohex- | 5 - L~ car.bal dehyde 4). Anot her route
vl vaBe PdieR g B treu e dairoh R Rk O TR s il ogRteh of

di etshoxaped RRIAL teMphtaaat ADQ LSV entls R4t A6t Znlteld ®thaxy et hyl ) - 4, 4-

di et hyl cycl ohexanone (8). The reaction is typically perfornmed bel ow room
tenperature in a solvent such as but not limted to nethylene chloride.

Chl oro %&¥L2nagnesiun1bronide is then added to a sol ution of

2- (di ethoXymet hyl ) - 4, 4-di net hyl cycl ohexanone (8) to provide 1-

(4-chl orophenyl ) - 2- (di et hoxynet hyl ) - 4, 4- di met hyl cycl ohexanol (9). The
reaction is typically perfornmed bel ow roomtenperature in a solvent _such as

but not linited to tetrahydrofuran. 1- RS n

(4- Chl orphenyl ) -3x( di et hexyret hyl ) <4c4- di net hyl.gycl ohexan 9y ¢an be
treate Lth an id_suc but n Aimted g HC , t o™ Ddvidé t he

al dehyde i nt er ate (24(4-chlgfophenyl)- 5i e]

Eﬁylcycloh %y (ks ene-
1- car balidehyde) (4). Stilleanot het reute ThVolwes rleacting E;j

di met hyl cycl ohexanone 4TA) with POCI3 to provide ,

2-chl or o- 5, 5- di met hykcycl ohex- | - enecar bal dehyde (10).SThe reaction is
typi call pewfpﬁne bel ow roomtenperature in a sofvent such as but not
IinitedéEﬁ' hyl ene chl ori de, N,N—dinethylfornantgf, or m xtures thereof.
The al d d ntermedi ate (2-(4- chlorophenyl)-5,~&-di

-ene- 1-c@& bal dehyde) (4) can be prepared from (16)

2- ghl or o- 5, ' =l = C ) de v, eacting the latter
mﬁﬁp 4- chIg%%%ﬁ§%§¥g%¥§k?§§%?fﬁ%?%I%ﬁ§%£ﬂ?p%%§ e%&%%$5192? such as but not
|'i m t ed(fhenyleiio matliyl hpreywyininien- B (@il wieomathp bl fudliy Dherzahalifshanside il 7as  but

not limted to palladium (11) acetate in the presence of a pase such as but
not |i r@@eer@ufednvé@%.eae% cPEERATIgHY ?%alkaglﬁi%: ¥9rpOREPI s ey a@w@e fl&ém

t enper af ¢l u%o,;-\s&tgtanﬁﬂ ﬁ%&ﬁ? ;petprwia% Q%o}&eﬂ@én%fulfoﬁgmd% Scheme
2 shows two routes used to naﬁe 4-( ? R)- 3-nmorphol 1 n-4-yl -1 -

( ( phenyll2hi Herretdtiph )iptyppplly acifern)eddelow room temperature in a solvent such as but

- (ltSr ! fnlo%l ﬁ{’n?tggtcoh'}lel‘u)aﬁ;rjcirgﬁ? nI )£lgRlzo?o%%rslgelnfeEurl]faowyfjﬁuo(n]dp(12) can be converted to 1-
fluoro-2-((trifluoromethyl)sulfonyl)benzene (13) by reaction with Ruppert’s reagent
(CH;SiCFys) catalyzed by (((CHsz),N)sS)'(F,Si(CHs)s), also known as TASF. The reaction is

met hyl cycl ohex- 1

typically performed at about room temperature in a solvent such as but not limited to
tetrahydrofuran, dichloromethane, toluene, dimethoxyethane, or mixtures thereof. 1-Fluoro-

20 2-((trifluoromethyl)sulfonyl)benzene (13) can be reacted with chlorosulfonic acid to provide
4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride (14). The reaction is typically
performed at an elevated temperature before cooling for the addition of SO,Cl,, used to
quench the chlorosulfonic acid. 4-Fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide
(15) can be prepared from 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride

25  (14) by reacting the latter with aqueous ammonium hydroxide. The reaction is typically
performed in a solvent such as acetonitrile, tetrahydrofuran, ethyl acetate, isopropyl alcohol,

isopropyl acetate, dimethoxyethane, dichloromethane, toluene, or mixtures thereof. (1R)-3-
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One route involves reacting comercially avail abl e 2-fl uorobenzenesul f onyl
chloride ( 11) with TBAF (tetra-n-butylammonium fluoride) to provide

2- f 1 uor obwozemerssdssonyl fluoride (12). The reaction is trgpiusadoopspes f or ned
bel ow room tenperature in a solvent such as but not limted to

t et rahyd - F b | | fl id 2 ted t
1§ UrRDBOl O GG GE RS- EUNTBR P St pasy sbyerBed Mg h
Rupper tigef PAGRAN, 3409 L) b@?éa@ieﬁ%ﬁﬁl zbﬂu&l(o(ﬁ"B) 2N) 395) +(F2Si (CH3) 3) , al so

known as TASF. The reaction is typically performed at about room
t enper dftufleoiomeshydphilfemt) bsuzineadfopemidedd 5) inrth¢ pusenoe bés badeysdelodubEmot

di chl oro t hane, . tol uen di net h thane tures thereof. 1-Fluoro-
2. ((tri PO Bat BYRLt FORgT N EdRIRd (TeP el 64 eact ed wi th

chl ar ogwHeakiGo Redthl 120 Y i 3-((trifluoromethyl)sulfonyl)benzenesulfonamide (17

4-1 1 uof(g)ii ?l(t I’)I%ﬁ ﬁ%gpgn@{l%yl {)é?ul g(onyl )benzg%esul ?]cznyl chloride ( 4)) The

react i &hqrgaqthppﬂt@moyllpemf@médﬁ glevatad timpesatengs treppdyent guad séfubret cool i ng
for thein%gqi(% getgg)ZCI 2, used to quench the chlorosul fonic acid.

4- Fl uoro- tr| uor onet hyI ) sul fonyl ) benzenesul f onam de (15) can be
prepared fr omncthdriroee omdivdstirstfrtacoing aetdpeh) sich bobil (R iRdZEMeSY)ibAIhmM

chloride (14) by reacti Qﬁgl?t he latter wth aqueous anmoni um hydroxide. The
react i gatraflorgherata (. Pradrhemn 088 3. é6%?d|avéﬁtre@§ewua§ anstyRi tril e,

t etl'bah%ﬂhﬁéﬂéh{%ﬂlang&i‘%ﬂra@ﬁﬁtﬁ@hf’eseﬂc% %Pﬁ%g%ﬂg/cq}éﬁﬂfb‘? 'Pd(ﬂ)?l%{i@o a'tal?sq gjate,

di met hoxyet hane or onet hane m xtures t
(IR) - 3- pmvmh(1)4ﬂumrdl-QX(taﬂuQr(optedM)sﬁHﬁmg&l)behimbXh?r)of[ﬂnb aemonen {sipicalpr epar ed as
described. in t1 t at es Patent 7, 390, 799ﬁ &qu]g ted with
4- f | uorhsrigrme "tlt RIS oRBERYTSSS IafSBWPt)%‘B]h%% %té’é?F ?\&5) in the
pr esenGgmefhy ﬁoﬁﬁaﬁﬁidé Ltﬁﬂleﬁi%lsla%ma@,tl,ﬁ 1drxhRd 1{0d IR, AGrahl QroRE QY de
4-(((I R -3- m)rpho in-4-yl -1 - ((phenylthio)nethyl)propyl)am no)-3
-((trifl- mﬁwtrétﬁyym)lslmbﬁ@rdygl)fme raéAERGLF dhgatydeinCiuidy buttire npelavttedio ¢,

/¢ e b Bk SR B SR STRER 86 PrRns B fp P ST sES eagent

such aPdp0Ac),2albhé!oF RRBATMH oA HQHh %ﬁha@wcﬁfah wRf.aRayddtRylededidhide, £drem 2008,
73, 4602) and a reagent such as sodiumtrifl uoronet hanesul frate in the

pr esencﬂbteﬁfbvéyldj% +ipwidyli phenerthiedioes, PraogtyloyplobetaaoystN-No provi de
| -1l uor lgeglic 1 1@9 gﬁng hrllﬁlels)aﬁg Itl{eqrple Pr}erl)%n Itqaqs (sa‘gﬁ as -Eagel c%&%tl nco'b%lt
typi cal ors &l ratures ol Vent“Isuch Ut

limt edui, (iroh{. hddinet, hydifiar zlilﬁhplﬁl@lun@lldffebm%{natibﬁmwéef elﬂheﬂnﬁhhen&ltk&hc form,
1, 2-di met hoxyet hane, tetrahydrofuran, |-nethyl-2-pyrrolidinone, diglynme and
CH28  .asealfsaPyeeneplrkrsiiRicalpR pToNs siferstvelin this @&Hv%ﬁs@l

not

Scheme 3

CO,H

SO coae 0" ¢
OO okl »

(6) /jS)L
Cl

25 As shown in Scheme 3, 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

yl)methyl)piperazin-1-yl)benzoic acid (6) can be reacted with 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide (17) to
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Cu20, Cud, copper (1) trifluoronethanesul fonate benzene conpl ex, CuSCN
Cu(QAc), Pd(QAc)2 alone or in conmbination with |igands such as

t et r amet hybebdwilsessedi ami ne, 4,4'- ditert-butyl -2, 2" -di ppcirdisk9o9/ 047723
phenant hrol i nes, 2-acetyl cycl ohexanone, N Ndi et hyl salicyl am de, phosphi nes
and the like. Oher netals uch ni ckel, cadm um cobalt, tin, iron,

r hodi urﬁrOYlé? aicawpowuﬁfa% Nn@rﬁ4-@f%ewﬁm§?w§h§,5rdi@ﬁ@aﬁ EVERBr-i1¥the

met al | i\ QhiMnifSaSal 1t SbeRbo @ RARNCE RS- (HRYpHIiaY-PRave effective in this
Cherm sty RS AR B A PR ERES R RIiR 0L 96

4- (4- ( (heaylstlfarybpteenyipyeryBmaiayet-((ii bpetrottbyhdulionyl)dnyencsulfonamide (7)

fE ?3(/: &%&_@%ﬁ%ﬁ%&% -oﬁll_n)igsl?e_ze? _,%vigglglgwéi@blecf%qmb ﬁtell;a%?ir%} an avsmdteglcribed in the

( ( prenydxhibR) LEfidiyhorginopy! ) am no) - 3- ((tri fl uoronet hyl ) sul f onyl ) benzenesul f o
nam de (17) toprovide a conpound such as N-(4-(4-((2-(4-chlorophenyl)-5,

5-di net hyl - 1-eyel ohex-1 -en- 1- yl)nethyl)pi perazin- 1-yl)benzoyl)-4-(((
1R) - 3-( Q4 ) - 1-
((pheny%ﬂ?@ﬂ%ﬂ?‘%‘elt%hyl ) propyl )am no)-3-((trifluoronethyl)sulfonyl)benzenes

ul fonam de (7) using nethods known in the art, widely available in the
literature, and as described in the exanpl e section herein. EXPER MENTALS
Conpounds of CAmpaundnobihts igrentigy My beabedaly spHicHe chemicplgPeaiesprsEiieses,

exggpl M GRoE GerROvDisNELAL 1 bd IndbftdBaamd: thOoder HNAELRHOAdRS hat the

eo?‘v@i O
order of 'the steps in the processes may %e varle%, reagents, solvents, and
r eact i gmoasswd intdydresvaniay, logzcntsh sdlvéntt, @dd factivhoselittps mdyi lealubstitated féroned,

and vul perabl e jeties y he protected .and deprotected, Aas necessary, by
NH O e Spesificadly emsioag ,iaﬁg VZ;}E]G‘[???E? MERESY BRY BAPIRCHI AR fave t he
meani NG&.cRgCR R MOANSH prbtect Ligar bonyl ) di pi peri di ne; AD-m x-b
means a m X%F?G(S%?HPI—N_, IFFESEC%Q? %CCB and K2SO4; 9- BBN neans

9- bor abi cycl o( 3. 3. 1) nonane; Boc neans tert-butoxycarbonyl; (DHQD) 2PHAL

means hydroqyi ni di ne 1, 4-pht.hal azi nedi yl .di et hyl et .o DBU neans

835 avani o bfe e lihuboR B St kebdaf; HRR PRI num nydri de;
DI EA mensa £ di &g DY p8iciiRMARLmi DY 48 8 i Mé\bﬂ(vmc%' Py PRNINKAYEiN)De; DVF
means N, N-q?ji met hyIn gr rIr)gém de; drrpg11 maanesa 1, 2->t()i g(di met y?lzphosp%gnog et)ﬁane;
DVBO &t ¥)xd K EDs Gt BBNXindens Bhobabmeyahed3 B, 14ndriag¢; dBqstraeaps phosphi no) - but ane;

f"?f’.e_ gﬁg@%ﬁﬂ’z@%%ﬁ&@f@%gﬁgﬂ%%g%h%td?oaq%?ﬂidi%?Rf4-1571%ﬁ‘£l§zinediy1 diethyl
ether; DBU means 1,8-diazabicyclo(5.4.0)undec-7-ene; DIBAL means diisobutylaluminum

20  hydride; DIEA means diisopropylethylamine; DM AP means N,N-dimethylaminopyridine;
DMF means N,N-dimethylformamide; dmpe means 1,2-bis(dimethylphosphino)ethane;
DMSO means dimethylsulfoxide; dppb means 1,4-bis(diphenylphosphino)-butane; dppe
means 1,2-bis(diphenylphosphino)ethane; dppf means 1,1'-bis(diphenylphosphino)ferrocene;
dppm means 1,1-bis(diphenylphosphino)methane; EDAC-HCI means 1-(3-

25  dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; Fmoc means
fluorenylmethoxycarbonyl; HATU means O-(7-azabenzotriazol-1-yl)-N,N'N'N'-
tetramethyluronium hexafluorophosphate; HMPA means hexamethylphosphoramide; IPA
means isopropyl alcohol; MP-BH3 means macroporous tricthylammonium methylpolystyrene
cyanoborohydride; TEA means triethylamine; TFA means trifluoroacetic acid; THF means

30  tetrahydrofuran; NCS means N-chlorosuccinimide; NMM means N-methylmorpholine; NMP
means N-methylpyrrolidine; PPhs; means triphenylphosphine.

EXAMPLE 1
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dppm neans |, | - bi s(di phenyl phosphi no) net hane; EDACH C 1neans |- (3-

di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de; Fnoc neans

f I uor enylwetzhexgsmsbonyl ; HATU neans O (7- azabenzot ri azelcTiusgéopoy7d8 N N -

t et ramet hyl ur oni um hexaf | uor ophosphat e; HWPA neans hexanet hyl phosphor am de;

| PA neans isopropyl alcohol; MP-BH neans macroporous triethylamoni um
met hyl pol ystyrene c@?@%a}yg%me lenpiA AR ICNRYARAF ne. TFA means

i fl [ Iiel; :
trifiuoroacef q@%@l?ﬁ;@dﬁqe%ﬁﬁé (ﬁ(ﬁg{, ﬁwﬂf&ﬁﬁfeé{ﬂ&é\g @nd

~ 18,
N-chl or osucci ni m de;” NMM neans N mor phol'i ne; ~ NMP neans
N- et hytbtoghydoifiuin f EQOnHPhEraearesdtin b BH6 myli flaklo schiha enix EXANVRE Eooled to 0-5

1( 2E) - 2- ) t hyl. -4 4-dj t hyl | ohexanone. 4 )

2 B ety RSP P T (o RO S YR T I 280S) s oy added aybie

t et sahygiinfailidnthe 1P uEE B0 D8C 98 He FdacBor2@iktiiie Wdsagike@Md sthesTTxhyr e was
cooled to 0-5 OC. Potassiumt-butoxide (IMin tetrahydrofuran 191 nL, 1.2

equi v) metosedinr gomplgtion whid(eanmysif A ferigixingeo veanghtr 2a sipginganaseuiabv@s The
reactio I X i xed - 5 oni t.or ed | et;j on by
e s RS o oy Oy S PR L SRS o5

Wat er (hbA@nat)50waB). STl ofddeduecandayicheas edjubttd nathre MtHEICEtoas=ax (~aiot ed
with heptane (150 nL). The pH of the aqueous |ayer was adjusted with 6 M
HO t o SHCH apdshq extrcigd math toligne {40embxt laf‘c@réamw%{%r et wasled(vgth 8% . The
[ i : : : oduct
cor gt 1 c B g U R Bl Fos Wy i SR AT

(st or ageepawitd TP .homéAMBLAse 2t 0°C).

(2E)-4, 4-dimethyl -2-(((triisopropylsilyl)oxy)nethylene)cycl ohexanone
EXAMPLE 1 (21 g as an 18% solution in toluene) was charged to a 1 L flask
fol l owed by 2-nethyltetrahydrofurg@axA@Pger). The reaction m xture was
cooled to between 0-5 0C, and triethylamne (20.67 g, 1.5 equiv) was

char ged mai nt al2i)rg4-aimethyl2-Oiftrtsoppenydstlyh expetoftedenciityslobSanone
Trii.sopropyls{ ride (TI .28. 9 .1 equivV), was show y charged,
it an i ng o B BR (e FGdfiad inefiopdutoc il R i Xt ar o was
m xed abllewtEhPemadthyIRtraRNaefpat (368 lih[?r TheGeRfEN AARIukOW@FAcddYe d6 bbBveen

conpl eti on. Heptane (430 nlL) was added, and tenperature was adjusted to 10

0C. Watle$ "C30d titthylaanaddéd, 2. ded saua) nasghased meanrtsiningtagapatioat ur e bel ow 15
0C. The. [ 6aGH OPerT&t 8558 Ve sk isilylchloride (TIPSCI) (28.9 g, 1.1 equiv) was
slowly charged, maintaining a reaction temperature between 0-5 °C. The reaction mixture
20  was mixed at a temperature range between 0-5 °C and monitored by GC for completion.
Heptane (430 mL) was added, and temperature was adjusted to 10 °C. Water (300 mL) was
added, maintaining an internal temperature below 15 °C. The reaction mixture was mixed
thoroughly, and the layers were separated. The organic layer was washed with water (2 x 200
mL), 20% aqueous NaCl (200 mL) and 20% aqueous NaCl (360 mL). The organic layer was
25  distilled to approximately 100 mL and chased with toluene (280 mL). The title compound
was stored as a toluene solution in the refrigerator. "H NMR (400 MHz, CDCl3) § 1.03 (s, 6
H) 1.07 (d, J/=5.76 Hz, 14 H) 1.10 (s, 10 H) (with overlapping residual solvent resonances)
1.23 (dd, J=14.55, 6.59 Hz, 3 H) 1.26 - 1.29 (m, 2 H) (residual solvent) 1.64 (t, /=7.00 Hz, 2
H) 2.06 (s, 1 H), 2.26 - 2.28 (m, 2 H) 2.38 (t, /=7.00 Hz, 2 H) 7.55 (t, /=1.92 Hz, 1 H) ppm.
30  Mass spec: DCI/ NH3; M+1 =311 amu; M + NH; = 328 amu.

EXAMPLE 2A
(2E)-4,4-dimethyl-2-(((trimethylsilylJoxy)methylene)cyclohexanone

&4



t horoughly, and the |layers were separated. The organic |ayer was washed
wth water (2 x 200 nL), 20% aqueous NaCl (200 nL) and 20% aqueous NaCl
(360 nl).woheosrsgmai ¢ | ayer was distilled to approxi mat ecy/use@9ni77and
chased with toluene (280 nL). The title conpound was stored as a tol uene

| uti i h f 1IH N 4 6 1.07
?3 "= gn7'6nﬂécagi>iee H?é ] gte{f)so el %@aﬁﬂn@eﬁ Pgﬁ %@ %@ﬁ?g@d&wa@aﬁvg}t _
reson ar’t@t‘?&ﬁ)ydljofgl%n (v&%ije m;x—ejdzltogéherQn 2 %Lh'ﬁi bo%toﬁp ﬂélsk%ﬁder 1\12 a%n(éﬁﬂglﬁw (resi dual
solvent) 1.64 (t, 2 H 2. 38

(t, J= kh@ﬂldelz(o 42 nH) 1 @5 56) 'éf&s ad;dﬁd drca>2wis|z at eman):ntgpmpermg@ agp e mBAIre NH3MHl =
311 amu;

(2E) -4, SHrig %%%@anewpf@ﬁJ%qgﬁAmgmsy I )h(%%r %CHIQP 1\ QH%[)CQ ?/% PR AR EN ample 1
(0.5 g,HAI 8010 Q1 §7dhyl Abethicl Bhdyoamit Met hadBoRMd MAGoRcdtraRl ddRAKGALOUS

tetrahydrofuran were m xed together in a round bottomflask under N .

Tri met Hy¢ sisidpe wak porifigkby columnphromato@aphy) usiesSadgp@nd roghyliasetatgt  anbi ent
tenperature, and the m xture stirred at anbient tenperature for 18 hours.

The reaction was quenched with 10 m of 1IN HO and 10 ml of ethyl acetate.
The organic | ayer was isol ated an@xaoneem3 ated down and the residue was

purified %y col umm chromat ography usi ng 5% heptane in ethyl acetate.
EXAVPLE $E)-1-(4-chlorophenyl)-4,4-dimethyl-2- (((trfisopropylsilyl)oxy)methylene)cyclohexanol

(21 - (4- C“ﬁd’ﬁ%&éﬁ g6 B eh iRt me(ntesm%&wh&@&é&wxy) met hyl ene) c

yclohexanol g, as a solution 1n toluen€) was added to
anhydr amaltydtofaﬂamdﬁi)ﬁﬂoaffhé ﬁéiuhﬂng miXtuee wes cddlédig -Fitx OUC. eAwalsaraiecﬁlasid to -5

to GOC. A arat ask was anhyd S tetr drofuran (65 mL)
and a INSOR Oumtraﬁb%ﬂﬂlﬁ @%&&Mﬁf qaf%-z m, 2.05
eqUI V) chﬂ?@pﬁeﬁ?@ﬁﬂagnéﬂdfﬁ Hronile g1 729R1 8003 Bquiv). e Qefbent Ai@uidivdsWh81e@ ko
E 2 in toluene was sl owy added to the Grignard reagent, maintaining
a reactﬁ@cmoténﬁépmlmuee OE MM I0C2 1ﬁrt®éiemea&(a55k®w1yva®de|¢m|the(ﬁeghdw HPLC and
ed.to. be complete in bot e reaction xture was

b e r B D R Gint SR PG Bto R o et B TR R A S e at o

bel ow PG akdPl&eided & o ARE &Yt Sne Roudl MAE RMCEYE dB-wds- ene-
1- car bal dehyde The solution from EXAMPLE 3 was slowy treated with 2N HC

(240 mquenchsidstoaynivid rasthinel €9 hal) trespleinangipeinkshdwepro@urebdow dnfent s wer e
m xed at 200C for 10-12

EXAMPLE 4
20 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde
The solution from EXAMPLE 3 was slowly treated with 2N HCI (240 mL),
maintaining an internal temperature below 20°C. The contents were mixed at 20°C for 10-12
hours, and the mixture was monitored by GC analysis. Isopropyl acetate (130 mL) was
charged to the reaction mixture, and the layers were mixed and separated. The organic layer
25  was washed with water (45 mL), 1% aqueous NaHCOj; (45 mL), and 20% aqueous NaCl (2 x
45 mL). The product mixture was azeotropically dried through a solvent exchange with
toluene (125 g) to obtain a 32% solution of the title compound. 'H NMR (400 MHz, DMSO-
ds) 8 0.95 (s, 6 H) 1.48 (t, J/=6.45 Hz, 2 H) 2.03 (t, /=1.92 Hz, 2 H) 2.53 - 2.57 (m, J=6.38,
6.38,2.20,2.06 Hz, 2 H) 7.36 (ddd, J=8.75, 2.54, 2.30 Hz, 2 H) 7.47 (ddd, J=8.78, 2.54, 2.26
30 Hz,2H)9.37 (s, 1 H) ppm. Mass Spec: DCI/ NH; M+1 = 248 amu; M+NH; = 266 amu.

EXAMPLE 4
2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde
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hours, and the m xture was nonitored by GC analysis. |sopropyl acetate (130
m.) was charged to the reaction m xture, and the |ayers were m xed and
separ at edvOBh@/13633ani ¢ | ayer was washed with water (45 ®RCY/USAGUTRDUS
NaHCO (45 ni), and 20% aqueous NaCl (2 x 45 nL). The product m xture was

obt i n 5 320X MHITONGH SRRV 1207 GRS T RNHOACD, MO DREON )

0 95 (Sidd&d. Whelmﬁgu&twasqlegteé% J)'?OC f%r trhy hgulg:sT(lE rea\%ﬁén m%?tullélzwas?cobbedz 53 -
2.57 (m J=6.3 J=8.75, 2.54, 2.30

Hz, 2 Hpeut?alﬂz?cd(t@ QH~7 tht&x D@p NthC'SQ;, eZtr@cﬁed-mth Ethlely agd Mlslqesi with &queppan afhss

S : |/ NH3 M+l = 248 : MFN = 266

2 (A oSBT SORST AT I S E R Blfesp L. RS AN My BESRLE o
was Sd' %ﬁ@b%sd 6'Hb ﬁ@gftt y:%twﬁydms W()@Qt Jandp 4§ wig @%M?ﬁ’(‘rﬁ ﬁ@38’\’%%83dded
The mixture was heated to 65C for hours. The reactl on m xture was

cool ed,2.2&at06dE, 2dd) 7.06 pddd7 /8.7 H 2153%2[\3@ KCO2, HEek#7 &btded=87W8.R. 2t B, HaAd

washed i q The (ofS} e n |ve the title
conpourtd) O3PS (o e SoveBcl i MEb S 88 ERIM AN Tg- ofs fiylig 4ot '

H 2.03 (t, J=I. 92 Hz, 2H)253-257(rnJ638 6. 38, 2.20, 206H22
H 7.36 (ddd, J=8.75, 2.54, 2.30 , 2 H 7.47 (ddd, J=8.78, 2.54, 2.26 Hz,

2 H 9.37 (s, 1 H ppm Mass SpecEW/PLﬁm Mt = 248 amu; M:NH3 = 266 anu.
Eiﬁ LE 4 2-(4- Cwé@_'cﬂ,?hﬁ cfﬂﬂ)yc?r dSScinget hé’loffé&c %Qee)f(cf%lbff}d%ﬁ%dl car bal dehyde

LE 10 (1.00 hen oni ¢ acid , tetrabutyl

amoni um br EXARKE B@(le(mé )padhllcadpnaﬁy(bbfdmcama at el £9), 6 abagl) , K2CO3
(2.45 eq.) and H20O (10. added toget her and m xed. The m xture
was dem@aumrm@mldé (839&6@ )owalhrhglm (lb)ca@etmea(ﬁ 2hietld &P pargednd&:Q east

three ti &Ugavgg?%k%ﬂe&‘%rg%gr ARy r%&eé5 'ﬁ% mikiife 98&%%&&111?&%#5 %o‘{‘@éf 1\?/%111 rred

at 45 nitrogen-purge about 6 hours. action

cool ed vaouuroand hersged pilinge €oradd teadi thite@iinesianl thdaQvdridzdApwoks rC. The di |l uted
m xture was extracted with CH2A 2 (9.0 vol. x 3). The CH2Cl 2 extracts are
cotfi nadaciiod MaBHew anstirredHp @5 (0. wmdgipitrogenzyurghabouh & howisi ddic asasHoMa2SO . The

solid Na2SO was fi red off a (5, The
i1 tr v o s DB B0u g RRh LB BB HET S i Pty
DVBO- dGpixelir® wab eﬁ‘@act&i With CHABIL,((D.0 vbEb& 35 Flts CHZG‘DZ eRtr&bds 4 codBined Qﬁd Hz, 2 H)
2.53-257r’r‘11 =6. 38, 6.38, 2.20, 2.06 Hz, 7.36 (ddd, J=8.75, 254
washed with H,O (9.0 vol. x 3) and then dried over NaZSO4 he solid Na,SO; was filtered
off and rinsed with CH,Cl; (5.0 vol.). The filtrate and rinse were combined and
20  concentrated. '"HNMR (400 MHz, DMSO-ds) 8 0.95 (s, 6 H) 1.48 (t, J=6.45 Hz, 2 H) 2.03
(t,J/=1.92 Hz, 2 H) 2.53 - 2.57 (m, J=6.38, 6.38, 2.20, 2.06 Hz, 2 H) 7.36 (ddd, J=8.75, 2.54,
2.30 Hz, 2 H) 7.47 (ddd, J=8.78, 2.54, 2.26 Hz, 2 H) 9.37 (s, 1 H) ppm. Mass Spec: DCI/

NHz; M+1 = 248 amu; M+NHz = 266 amu.

25 EXAMPLE 4
2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde
Example 1 (2.0 g, 1 eq), 2.2 ml of triethylamine (1.2 eq) and 30 ml of anhydrous
tetrahydrofuran were mixed together in a round bottom flask under N,. tert-
Butylchlorodimethylsilane (2.35 g, 1.2 eq) was added drop wise at ambient temperature, and
30  the mixture was stirred at ambient temperature for 1 hour. The mixture was cooled to 0°C and
28.6 ml of 1 M 4-chlorophenyl magnesium bromide in tetrahydrofuran was added slowly.
After the addition was complete, the reaction mixture was stirred at 0° C for 30 minutes. The

reaction was quenched with 90 ml of 1 N aqueous HCI and 90 ml of ethyl acetate. The
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2.30 Hz, 2 H 7.47 (ddd, J=8.78, 2.54, 2.26 Hz, 2 H 9.37 (s, 1H) ppm Mass
Spec: DCI/ NH3MHl = 248 anu; MENH3 = 266 anmu. EXAMPLE 4

2- (4- chl ovoph@mgb3se5 , 5- di met hyl cycl ohex- 1-ene- 1-car bacaaisgae/oExaspl e 1
(2.0 9, 1 eq), 2.2 mM of triethylam ne (1.2 eq) and 30 ml of anhydrous

tetrahydrof,ul'an wer e maed t oget her rou, d bottom f] ask under N2. tert-
But yI cHiT&Ye et Wi isplpigand Qorﬁnf@ateci apd UC WA B WA at  anbi ent

tenperagh%rﬁatogtggh}tﬁgqné@%tﬁé %nwﬁ?etﬁ idcemek at ambient tenperature for 1 hour.
The m xture was cooled to 00C and 28.6 m of 1M 4-chl orophenyl magnesi um

brom de in tetrahydrofuran was added slowy. After the addition was
conplete, the reaction mxture was stirred at 0 C for 30 m nutes. The
reaction was quenched with 90 ml of 1N aqueous HCl and 90 m of ethyl
acetate. Theorganic | ayer was i solptgdipupds concentrated, and the residue
was purified by colum chromat ography using 5% heptane in ethyl acetate.
EXAVPLE 5 Qi (443-4-prepheniil- o o meryl e Bhos.] iy Rty bpoRein- -
1-en-1-yl ) met hyl) pi perazin- 1- vyl )b@@ og&tg Et hyl 4-pi perazin-I|-yl benzoate
(14 g) was treated with sodi umitria oxybor ohydri de (23 g) and then

t et rahydr of uEtayl 4- ﬁ@zragl)nrl -slbchicact (larg) Whas Mciad abth sodat edcabkybotANRUE 4
t ol uene sol utjon ée\p 32.5 % al dehyde) over 20-30 mnutes and stirred
for 6 Hadrsand than &jiahydpBriane! Sif\edrSier ffald. mumptesy tramechwiih EXAMPEE t i ng

rmt %r ' atblu\éﬁtssoqlﬁﬁoeﬁ V\%Qq éﬁ%ﬂ?ﬁ/{;gd %tﬁﬁ]géf er DB F0r AL 2Fl Qﬁrre({% 691)011}35@1§ % dded,

he reaction A)a ueous anmoni um chl ori 70 g)
Agal n dvghitiogef hgdregavgdlsy édter B@&buﬂsagmstsrtngmtmaiads tienectaﬂ)byrHHIICés and

d., Th hed 35 d b
15 i My (e ks TRy Vo gy EREATT S oS
char QEdan’ﬁ‘n&ﬂuﬁlecth[&ﬂﬁéqliﬂf 5. 8l i 23 dfhgen GRNGRN Jda R fa?er% IRer@hix&dr shar ged

with of ethanol (220 g), causing a solid to form Thé slurry was
concentmiatd and Sfaqapatmu Tiwt@ltryctmsqushcchamtg@wtw (1 BS e}, hamshtrited & ghout and

CoriRd e T SRR Wrte BP0 et 80 PR ufibven o acoc

for 10 th@sHydroffrali(Xi3ge cotcchtifeS R 116 @NEnd efidr it bREtBInd] 432000), mlsmﬁeat ed
at 500C for 30 minutes, treated with ethanol (146 g), stirred for our,

cool ed awlid@orp. |Murgbwgggmmgmtra(§¢d tQeppproximately 70 ml, charged with ethanol
(165 g), and mixed for 2-3 hours (liquor concentration was 3.01 mg/mL) and filtered. The

solid was washed with ethanol (2 % 77 g) and dried in a vacuum oven at 40°C for 10 hours. A
20  mixture of the solid and tetrahydrofuran (41 g) was heated at 50°C for 30 minutes, treated

with ethanol (146 g), stirred for 1 hour, cooled to 20°C (liquor concentration was

5.12 mg/mL), and filtered. The solid was washed with ethanol (73 g) and dried in a vacuum

oven at 40°C for 10 hours. A mixture of the solid and tetrahydrofuran (37 g) was heated to

50°C for 30 minutes, treated with of ethanol (133 g), stirred for 1 hour, cooled to 20°C (liquor
25  concentration was 5.1 mg/mL) and filtered. The solid was washed once with ethanol (67 g)

and dried in the vacuum oven at 40°C for 10 hours.

EXAMPLE 6
4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic
30 acid
2-Methyltetrahydrofuran (20 g) and heptanes (63 g) were stirred to homogeneity for

use as a product rinse. NaCl (48 g) was dissolved into water (146 g) for use in a work-up.

KH>PO4 (40 g) and NaCl (51 g) was dissolved into water (291 g) for use in the work-up. A
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5.12 ng/nm.), and filtered. The solid was washed with ethanol (73 g) and
dried in a vacuum oven at 40Q0C for 10 hours. A m xture of the solid and
t et rahydrwbuoenms¢8é g) was heated to 500C for 30 m nut ePCTiuSe@vma7728 t h of
et hanol (133 g), stirred for 1 hour, cooled to 200C (I i quor concentration

5.1 g/ nL filtered, The solid hed ith ethanal (67
and_ar elTPR of NGOU B B0 st D o 30 s Ve 6t 5 and 3 (O

4-(4- ((&etﬁﬂn&ﬁh &@Hﬂ%{‘gﬂﬁ "0, stﬁsreg'fgfe;d%itﬁlYéél fted to 25 30°C treated with
1-en- 1-yl ) et hyl ) pi perazi n-’ 1-yl ) benzoi ¢ acid 2- Met hylt et rahydrofuran (20

g) and dispohitd)(BBsterreder e ﬂssk whddmemtéiomgdenisidryal ftonparsteralsssthpr oduct

ri nse. 4 s.di ssol ved | nt ter ¢ for use

H POt 116 agﬁusgﬁsiﬁ%ﬁ% 5 s i) Shabibt 4880 Gttt st {56y B oo’
t he sWOrgpIUP an IR Ex{MNEEH) (b3 l@to BT, dh8 SQHIYEfbriaBo08hin(ited 13hd)
treated with LE 5 and 2- net hyl tetrahydrofuran (125 g), stirred for 30

m nut eslowaﬁlja}a@tw regopsl ey simplingioadsayi fonpretneiess. P81 offhc menpbesierred to a
flask V@B&ﬁlamol?ut%l P@g)}a \fv% &1 fﬁq%g't%rthe%%t&t ?ﬁftﬁe%%ﬁteﬁt@ N 3pPGq Ragist ed

to 65 |rre eas ours he reac i on ‘was conpl ete

by HPLGhianek uad sctf«dLfdr BYANRLEs. SThe 00l R et Walihioycanfierseinplieg td @Ba}aﬂb@ut 30
m nutes. The | ower | ayer was renoved after sanpling to assay for EQrIOdUCt

| oss. mapquchloss plerbh 6%@1@&%%3/3&% Bal§of thei2drvt("2 fgufeyps %@@1 pelgtet Xr®d to
t helor eav%s har%%ago {hréefe&?d}t S e @@ﬁt@n@%féjst{n%ﬁ fgp?t%a{wifﬁmﬁﬂgs tsgtl%g f$ r 30

m nu ower |ayer was renoved arter sa to assay ftor produ
| os s af ]ISermnptdsdé"he tawarddyico was Abmférrdsrbﬂofdmrhs aﬁm sﬁﬁnpimhg foragerket msiaCind

solutio s ch dtot c he contents were stirred
for at F%%ﬂ *%g oS At b koo uden {] Bt o) P g PF@F to thegeactqs,d he CARients was
transf ev"zér@%&ébl &k Hﬂi’éa&flts%lmﬁt%é’f%d N Ao REAL Y&t at IQSSERourd e fldl)?erﬂ@fé@' ni ng

25 wt % NaCl solution (about 97 g) was charged to the reactor. The contents
vver e m\xzedrafnsferrad td dmwsts aftsr mmplmgioamdacttllmm 3-Mettetltetrehyfdoofusgn (1228} 1
The | ower, er, yas t r.ansf rred to dr fte anpl.i ng.for product
od5es WS chaitiy s SR s RROTinE e vaE TRa el 1 AR sttt he
cont entssludh Syasttahsfetled Mirodth 4 ©ASH filkét iMonHE Bfsed Bt @ehect- sol ution was
transferred through a nylon filter into the rinsed reactor using 2-
%ﬁmﬂofur an

met hy| tre¢thultsiahpdrafun toorinse teecankiécrs khi Streetbyl{draydrofsampdriceniste
per CanligRihng0ahih bl | Ak YTIREARUITAL ArEIEHRL LSIRAT Ry of about
m, 2- reiibpidied vadayeh oduraturhSébat@ut Mebsml, 2- rnethyltetrahydrofuran (375 g) was
20  added in portions to azeotropically dry the product solution. This solution was sampled
during the distillation to determine moisture content (target <1% water). The solution was
concentrated under vacuum to approximately 73 ml, and the internal temperature was
adjusted to about 45°C (target: 40°C). The contents were stirred for 1 hour, treated with
heptanes (172 g) over 30 minutes, and stirred at about 45°C (target:40°C) for 2 hours and
25  about 25°C (target: 20°C) for 2 hours. The product suspension was distilled under vacuum to
140 ml, and the internal temperature was adjusted to about 25°C (target: 20°C). The mixture
was vacuum filtered, and the liquors were recycled one time to rinse the flask. The filtrate
was rinsed with a portion of the heptane/ 2-methyltetrahydrofuran solution (41 g), allowing
the rinse to sit on the cake for at least 15 minutes before applying vacuum. The rinse was
30  repeated with the remaining heptane/2-methyltetrahydrofuran solution (about 22 g), again
allowing the rinse to sit on the cake for at least 15 minutes before applying vacuum. The
liquors and rinses were sampled separately for product loss assays. The filter pot was purged

for at least 2 hours with nitrogen, and the product was transferred to a dryer and dried under

vacuum with a nitrogen bleed at less than or equal to 40°C (target: 35°C), for at least 12
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added in portions to azeotropically dry the product solution. This solution
was sanpled during the distillation to determ ne noisture content (target
<1% wat erwo0 20dpe155386ut i on was concentrated under vacuum POTASRIONKTTRL €l Yy 73
m, and the internal tenperature was adjusted to about 450C (target: 400C).
The contents were stirred for 1 hour, treated with heptanes (172 g) over 30
m nut es'Y8nd stirred at about 450C (target:40C) for 2 hours and about 250C
(target: 200C) for 2 hours. The product suspension was distilled under
vacuumto 140 m, and the internal tenperature was adjusted to about 250C
(target: 200C). The m xture was vacUAMPLE T ered, and the quuors wer e

| ed | i t | trat
ecyel 20 que, L Ay Lse L0 Lhaek, e iLnsLE Mt Rt D 8
actum T B B 0§ @RRbY5n0
- et hyl t et r ahydr of ur an(@r@ﬂlwpmﬁthyabdtomybhe@pnesag“ammlér| owing the rinse to

sit on the cake he |iquors
and rinses mjg?lelx%lge Ofazf par a?% fo?{lsl ?@E}Qréﬁthﬁo@%g%g@gg Bg}%hrﬁo)'rgr | ter pot
was pur(gﬁﬁubmmeaﬁyljseﬁsﬁy%eh@@é@lwnmmd&r (Br09€N (EmMRUEmr BRUWMIPMB S (6.4
transferred to a dryer .and dried under vacuumw th a nitrogen_bleed at | ess

than org eﬁdarletbﬂamweyrldlars gt 2)-35etbyl-3{ G dimethylaaipo)ppapylicarbogiionoL E 7
N' (16 ( Lhty(dgf:y dide QJI ?rg2 Qﬂqa%h?omﬁnetﬁa&' B %B‘Was hdat&Y &lﬁh@)%ooljedec@ room

pera
yI ) be nztemparammg (q@béeﬁea V&(lﬂh[d‘ﬁ phmrmamgetyyr)médu(mmh ¢hy g, iftite Ity B@ehﬂyﬂre)apafdo pyl ) am

[ - 3- fl f
1y 3wt st (5T PG Rt eh ey TEE b POl g nbyeats T e and' ((
((trif Ié@@n%&%xéé Bpulanud lbanzenesulAgnaih @@%(a%eéc%@/b HoEOMRLERLE)

di nmet hyl am nopyri di ne .
I - et hylaalﬁe(l@l @chtm(ﬁﬁ/g)arﬁhadambwﬂe)scmrbt@du anmthl@exrtgadt wehivashicdevi(al0Lo g) and
heat ed at 300C, coqled to roomtenperature,

ghégtﬁﬁlﬁ@%&w@/ﬁéﬁm@m y BBk dP ¥ridveoysKaHR: (189 &) 1 Rid 7tbélff§b m
tr eat o libl (B8 &F corefirfiba R0 B} I SRRt Bidn Bt HeBd (B 15 80 1" ana

t r eat echndicly) W00 @aedtatians itcd35)m75ﬂ’ertrrabhnedc(1ﬁ&2 Dﬁe @dﬂﬂctestzifwﬂheraﬁreetted ®ith65 g) .
The Iayers were separated, and the extract was hed with 10% aqueous

acet i c oAbl grgate 46 5} ppgthesghitign Wazslm)altgad@&@hwhﬁé@)(aﬁé@owh Qh%re%H 7 buffer
sol uti Ofﬂ?o%%% 58 @50%%%% B4 @btk %edR Mo @NaChas ey deshld b6 ) whidh igLhy!

acet at
20  separate reactor, HCl (2.8 g) in ethanol (80 g) was prepared and polish-filtered through a

separate filter and housing into the reactor. The polish filtration of the solution removed
residual phosphate salts from the final extraction. The solution was concentrated to about
150 ml and maintained at that level while an additional chase of ethanol (160 g) was
conducted, heated at 45°C, treated with seeds (90 mg) in ethanol (1 g), stirred for 12 hours,
25  cooled to 20°C and stirred for another 4 hours. Analysis of the filtrates indicated the
crystallization was complete. The slurry was filtered, and the solids were rinsed with ethanol
(2 x57 g). The rinses were applied in a slurry fashion with no vacuum, (contact time 15-25
minutes for each) then removed by vacuum filtration. The wet cake was sampled for
impurities to determine if a recrystallization would be necessary. The solids were dried under
30  vacuum and nitrogen at 50°C for 3 days. Analysis of the dryer sample (GPAS residual
solvents method) showed that drying was complete. 'H NMR (400 MHz, methanol-d,) $
ppm 1.08 (s, 5 H) 1.57 (t,/=6.38 Hz, 2 H) 2.11 (s, 2 H) 2.26 - 2.34 (m, 1 H) 2.40 (t, J=5.69
Hz,2 H) 3.18 - 3.27 (m, 4 H) 3.42 (dd, J=14.48, 4.87 Hz, 2 H) 3.69 (5, 2 H) 3.87 (s, 2 H) 4.14
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and 60 g) with concentration to 35 ml after each addition. The extract was
then treated with ethyl acetate (60 g), and the solution was diluted with
et hanol (W0 29)9/Bs386pol i sh- filtered through a pol ypropylemars@oos/ommsilter
into a reactor with an ethyl acetate (20 g) rinse. In a separate reactor,

cepar aite 110 589 Tend ROT.SE ALtTFr ) TS -Fakciton LR paredim- FiDCr k1 bl of the
sol uti qp, QW?@&J, 656 e al,, Q@BW@, 24 16 ofy3am, 4hg) § boad Lxbbagt iap. The

sol ution was concéntrated to about 150 m’ and maintained at that |evel

whil e an additional chase of ethanol (160 g) was conducted, heated at 450C,
treated with seeds (90 ng) in ethanol ( 1 g), stirred for 12 hours, cool ed
to 200C and stirred for another 4 hours. Analysis of the filtrates

i ndiscated the crystallization was ppogpiperes The slurry was filtered, and
the solids were rinsed with ethanol (2 x 57 g). The rinses were applied in
a slurry fashion w th Zédigtherymsthybdmt-diencthylexcla®xa®ngi nut es for each) then
renoved by vacuumfiltration. The wet cake was sanpled for inpurities to

det ' if ' i begd - S0l dried
nder vacuur G o ol S R o B L e
(GPAS rr&B]BE;QGEHile\g)mﬁgO e i), @awed) bhat 1 dninug analsout eB@FiCetBhe 1H NVR
400 MHz, t - A 1.08 .5 H 1.57¢ (t, J=6.38 Hz, 2 2.1 1
Es, 2 mm@g@a?&%@ag mﬁ%gﬂ ixgd qsrtl,o @Qst.ee@) %rzg“ diethgxygarbgniumg 2?) (m 4 H
3. 43 (qﬁmro)b:o}aﬁe.‘l@‘he thi8drias Dol 13 ng’d,%nd 32@5; cﬁnﬁﬁlyﬁcﬁmlo%e@noﬂe h4Gn 1 H
6.99 (td, J=6.07, 2.54 Hz, 3 H 7.21- 7.19 (m 5 H "7.29 - 7.32 (m 2 H)

7.37 - GHAL, (0] m@DHyasadded, (fdllowedDbyodroplayis@addjtid, @ 52(mldN,NF=9. 19, 2.33 Hz, 1
H 8.29.(d, J=2.20 Hz E LE . . o

2- (di etqﬂ%&@ﬁalﬁwﬁlﬁmé@éﬁ e ﬂy%mgﬁaﬁéﬁ s abr FOLABH! 2d%y%

(0. 2molPhealold RBEiMBRasfldBEhM AR 1006 € aqusRls l399NPICS:. DithloRhIA2CHs) 2 i n
90 mM CH2Cd 2 (0.24 nol) over 15 mnutes at about -30 OC. The m xture was
war med (26000 @aandded snddh¢ orixta® wasmtired vigordustyrdod il 8 mhoxips af beerigamics were

fluQrohorate. . T m xt ure was,, dto,-78C d 12.6 .

ai 118t nyregef siladn freltd itatioERbeP b deet Ram Ak Fadalr 7ot pesamiss by ar op
W se adgért ideisd 6verMg®b,, NI saithe piytkaé vk acricatatfd & ¢oé heakRicodPotmdut es.
The m xture stirred at -78C for 1.5 hours. The cold reaction was quenched
into 1000M$: d&YEw({. 6. 5% NaHCO . Di chl or onet hane (250m ) was added and the
m xture was stirred vigorously for 10 m nutes. The organics were washed
with 400 g col d aqueous 1% H2SO and then with 400 g cold water. The

or gani cs EXAMPLE 9

20 1-(4-chlorophenyl)-2-(diethoxymethyl)-4,4-dimethylcyclohexanol
EXAMPLE 8 was dissolved in 200 ml tetrahydrofuran, cooled to —78°C, and 195 ml
IM chlorophenyl magnesium bromide (0.2 mol) was added over 25 minutes. The mixture
was mixed at about —20°C for 2 hours. The reaction mixture was quenched with 200g 20%
aqueous NH4Cl at about —7°C, extracted with 400ml ethyl acetate, then washed with 20%
25  aqueous NH4CI, 5% aqueous NaHCOs, and 25% aqueous NaCl. The organics were

concentrated to provide the title compound.

EXAMPLE 10
30 2-chloro-5,5-dimethylcyclohex-1-enecarbaldehyde
A solution of N,N-dimethylformamide (1.37 eq.) in CH,Cl, (1.5 vol.) was cooled to
0°C and then POCI; (1.25 eq.) was added slowly to the N,N-dimethylformamide solution at

below 25 °C. The resulting solution was allowed to warm up to room temperature. A
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were dried over MgSO, filtered, and the filtrate was concentrated to give
the title conmpound. GCMS: 183(ns/z). EXAMPLE 9

| - (4- chl owophemgsdse2- (di et hoxymnet hyl ) - 4, 4- di net hyl cycl olrexarsedooBxXAPLE 8
was dissolved in 200 m tetrahydrofuran, cooled to -78C, and 195 M IM

hi or opheny! i i de (0.2 ml d 25 ninutes. Th
it ur SORAEN A Foh MGzt { PO S4B U THE4 FEaEt PoHCA SO s

guench 1 o e t e t it h 400n
by | aie #8ch3 <Gl 2B 4O TE? RO Gh LRl M e wES MR BB s and
25% aqueetisghiiaThe réblogomiretticcgasvaricachedrinte ntdoatedd 0LOsqadion ackeatt Relutioi | e

conpound. EXAMPLE 10 2-chl oro-5, 5-di net hyl cycl ohex- |1 - enecar bal dehyde A
sol ut i dA08rvok) aLbelared Ayt s ollawad e 2 (HAh depe)(4 Oy obip Ehoayenched mixtyre yes

cooled {. .

oS e Aob NN ke b o8 Bitehp YBREACFRE B AN et Rad Whpraied
al | owechintl ahsteaqureeys 1ayer mae Rk trangewih OHCLAS® wili 0B). dfhedbrgahic layer and

- di met hyl cycl ohexanone (1,00 eq.) in CH d (1.4 vol.) s added slowy to

t he abo@yflézéoﬁﬂf%*nweo{? CB‘@%B\RB @@9 eRncentiied ipaHVve ﬁéolp%%%q%ﬁe ﬁ‘?ali&lm waped
stirre i ] 1 j i At o a cool ed
o0 ol B dis Bep QYELR bifcalf EPREIR POV EDES BHPEECHON ) 2,

CH2Ql 2 'H NBRR (406Vikio) CIPCL:TH 0queHc heBH O, ir-2 SRERH sth), 2:090 20, é.54H 1.5 ng i t

to r p to tenperature. The organic | ayer was separated and then
aqd@gugbﬁé§éTaéggﬂifﬁracted with CH2A 2 (7.6 vol. x 3). The organic |ayer
and CH2Cl 2 extracts were conbi ned and concentrated to give a solution and

the solution was used in the next step without purification. 1H NVR (400
MHz, CDCI3) d 10.1 (IH, s, CHO 1EX®RMPUBAIMHz, CDA3) d 10.1 (IH, s, CHO),

2.61-2.57 (2H, m, 2.09 (2H, ;s 1.54-1.51 ( .1, 0.95 (6H, s). EXAVPLE
11 2-f|uorobenzenesu|fony|H%QPQPP ém?ﬁgh§P¥W%E%%%%ound was purchased

commer ci al | yrfertie congpaandves pedohaseXediblerddyfrbhSigrabenassesul f onyl
fl%%rlde
EXAMPLE 12
2-fluorobenzenesulfonyl fluoride
A 100-L round bottomed flask fitted with overhead stirrer, nitrogen inlet, temperature
probe and ice bath was charged with 2-fluorobenzenesulfonyl chloride (50 g) and
20  tetrahydrofuran (220 g). The solution was cooled down to -5°C with an ice bath.
Tetrabutylammonium fluoride (270 mL of 1M in tetrahydrofuran solution) was added slowly
to the reactor. The internal temperature was kept less than 8 °C. After the addition was
completed, HPLC showed the reaction was completed. The reaction was quenched by slowly
adding 250 g of water. Then 430 g of toluene was added to the reaction mixture. The layers
25  were separated. The organic layer was washed with 250 g of water twice. The organic layer
was distilled down under vacuum with the bath temperature at 48°C. 'H NMR (400 MHz,
CDCl3) 6 8.01-7.96 (m, 1H), 7.76-7.83 (m, 1H), 7.32-7.44 (m, 2H).

EXAMPLE 13
30 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene
The solution of EXAMPLE 12 (44.3g) in a solution of 450 ml was added to a round
bottomed flask fitted with overhead stirrer, nitrogen inlet, cold-water bath and temperature

probe. It was cooled down to 12°C. (((CH3):N):S) (F2Si(CH3)3)’, also known as TASF (6.1
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A 100-L round bottoned flask fitted with overhead stirrer, nitrogen inlet,
tenperature probe and ice bath was charged wth 2-fl uorobenzenesul f onyl
chl ori de WwbQog)15833d t et r ahydrof uran (220 g). The sol uti enTws0000017e8l down
to -50C with an ice bath. Tetrabutylamoniumfluoride (270 nL of I'Min

t et rahydrof uran. sol ution s added slo to.the reactor. The internal
t enper Ve HAEd Kepte N e Eéisga’%ﬁsa éh C%&ecﬂﬁ%@&)ed, HPLC
showed tﬁé"FeaEt@&Pﬂﬁ%e%ﬁle%ﬂHﬂagﬁoﬁ%the;M@mﬁ% RRrdaSs AHanaPEdTRY rabeM v

adding 250 g of water. Then 4 of toluene was added to the reaction
m xt ur evaseenpleigbafécrwddigion e féatert (820 glives atdgdmé gudnal drc madionathhdayewd t h 250 ¢

of water twi ce. The,arganic |ayer was . distille wn under .vacuum.wi th the
ot bt arsutnied A MRt et S ek saned O o S Ry

7. 76- 7. BRitloMwas ki stilléd 38def vaduunMvith e bfMPFatd at 50°C. Heptanes (500 g)

1-fl uoro- Z-é(gt rifluoromnethyl)sulfonyl)benzene The sol uti on of EXAVPLE 12

(44. 3g)wérn agdesigp ghd wpidas, ang thamixfirs wid destilled dawn votldhp selventedsfreragkedt i t t ed

with ou el sy P ' t, T ture

pr obe. ﬁﬁ&ngg(@gé\([ eq %%%5? %@%@k@ (1 Eﬁgg%zﬁ“( I?—‘%%P(%}g)@)e(ﬁ??g ’so known
as TASH 36739 m M@s added in one portion. Ruppert's reagent (370 g,

CH3Si CF3) was charged slowy to the reaction m xture while maintaining the
internal tenperature |less than 230C. The reaction was conpl eted after
addinti on. Water (220 g) was added Pgﬂgﬁ the reaction, the layers were
seglgrat ed, and the organic |ayer %(%was gg twice with 220 g of water. The
organi ¢ sol ution was dilsfludrbed((triftlerontetbyljsulfonyNbdnkencbat h t enper at ure at

500C. Hept 00 dded_ to th I , dth .
it 1108 con LLiRea ek SOt G sk chuimpubR 1D & RevRoyayd IFed Bbo 3) o
8. 01- 8. @R n{tMrnioupld w%él'cﬂarQ&} With sbdim tﬁﬂﬁ&r{oﬁreﬂﬁnéﬂﬁﬂa@ 9.2 ?,@‘875 Rsholym I H) .

EXAMPLE 13 | -fluoro-2-((trifluoronethyl)sulfonyl)benzene A t hr ee- neck
round Hos-tBfuétopkdnybepdoppedtomiatloraboratyr(éiSe, 46 8mibab) (ArkdgaChem. 2008, 73,

5.3 iy ) rpolBRuERahAThar PO aBRT b By v eBe APET paTEIog 3045 5 ©
ol ) (dinufek I Deiresd N2QQABnethBifordRAdde @29 iOPPLY dddkd exthe @laliPankBthe 9, 0. 92

mmol ). The flask was purged with nitrogen for 30 m nutes. Degassed
N, N- di rreadtigh gk sgrivaestirrzisit §0) Cigs | @lietas undser apesitive sknaspbicre lpé nitrogen.

The reaction mixture was cooled to the room temperature, diluted with 500 mL isopropyl
acetate and transferred to a 2 L separatory funnel. The organic layer was washed with 500

20 mL of 5% aqueous KoCO3 solution. The organic layer was washed with water (500 mL x 2)

followed by a wash with 250 mL brine. The organic layer was dried over magnesium sulfate,
filtered through diatomaceous earth and concentrated in vacuo to obtain the title compound.
The product was further purified by distillation. "H NMR (500 MHz, CDCl3) & 8.03 (t, J =
7.3, 1H), 7.85 (dd, J= 7.5, 13.2, 1H), 7.45 (t, J= 7.7, 1H), 7.36 (t,J=9.1, 1H). F NMR

25 (470 MHz, CDCls) 6 77.4 (d, /=94, 3F), d 102.7 (m, 1F). HPLC: Zorbax SB-C18 4.6 x 150
mm, 3.5 um, method: 90% of 0.1% H;PO,4 and 10% CH;CN, ramped to 90% CH;CN over 7

minutes, held for 3 minutes, ramped to 10% CH3CN over 1 minutes; peak at 6.58 minutes.

EXAMPLE 13
30 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene
Mesityl-2-fluorophenyl iodonium triflate (Sanford M et al. JACS, 2005, 127,
7330.and Widdowson, D. et al. Tetrahedron Letters 2000, 41, 5393.) (0.1 g, 0.204 mmol),
sodium trifluoromethanesulfinate (0.035 g, 0.224 mmol) and copper(I) oxide (2.92 mg, 0.020
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reaction m xture was stirred at 50 OC for 16 hours under a positive

at nosphere of nitrogen. The reaction m xture was cooled to the room

t enper at we,20avissgsed wit h 500 ni i sopropyl acetate and trcarsst@vner2zo a 2 L
separatory funnel. The organic | ayer was washed with 500 nL of 5% aqueous
K2CO3 sol ution. The organic |ayer was washed with water (500 nL x 2)

f ol | oveBmB) SeiiasHEhadiRogsapr Grined Wi @ﬁ@&ﬁpéﬂl\rﬂﬁa;re%%s dried over

magnesi i syl hahanidt {1 HEHehsbhaquat 1@&@6%%@?&1 SRMBcand2songgnty ated in

vacuo to obtain the titlé conpound. The produ was further purified by

di sti | Itetuiso hlPLOCHnsiyRIs(B0lde dvkitdg re@D@in3nixdurs ifcated thg fornyatidn of Hie title, 85 (dd, J
=7.5, 13.2, Elﬁ‘w 7.45 (t, J =7.7, IH), 7.36 (t, J =9.1, IH. 19F NWR (470
Mz, COCMPPUY77.4 (d, J =9.4, 3F), d 102.7 (m |F). HPLC Zorbax SB-Cl8
4.65x 150 nmm 3.5 mm nethod: 90% of 0.1% H3PO4 and 10% CH3CN, ranped to
90% CH3CN over 7 mnutes, held for 3 mnutes, ranped to 10% CH3CN over 1
m nutes; peak at 6.58 m nutes. EXANPIMPHEB 14

1-fluoro-2-((trif r sul f onyl n e sid vl.- 2:fluorophenyl
i odoniumtriflat eh'?]%gnofq%?(@p{ﬁoer? hlgﬁ{y}sﬁ'k?%yf)g%gg%ygsf%%{ylfggpddgnd W ddowson, D.
et al. TetratiredMPLH 3 (80r® wA3QAargdd to H@Q0) fi{téd Wit ovE&h2@Hstire] nitrogddi um

trifluoronethanesul fmate (0.035 g, 0.224 mmpl zl? and _copper(l) oxide 32. 92
ng, 0.02EmeBRdensgsy ecrwrlicyHeaPerAE Brope aed bratiag Gpthp & lpsrHionidaedhed/ @) st i r

barg N, Ndi trg%qi " MBS & : and
healto ed Vg% %@EJ&MF %BI 4 gg‘}l ga d aﬂgh% anal'ygﬁgg%}?t{l{%ﬁxéisgt?%g&rt ea ttﬁgge}?xt ure
i ndi cataad hehiefof 22 hautrs anl1 20°Ct Ade niikiuee wesqualetddoviXiahBhrm tddperafukel oFlaedyl

-((trifluorpo | ) sul fonyl )benzenesul fonyl chloride EXAMPLE 13 (80 g) was
char gedh %ldgm%%?s 4054 DR IGY BE KL QPF PPRIon ah e t5gkimpRTagfre-

condensE{e, m&edrt RAS Srirrd CAPBPATH B IRfup e 3o R&AL G PRINHP L0 B QSEHONI €
acid (307 g) was added slowy through an additional funnel. The m xture was

t hen heatatidnymstcompREAIGvEnd. 1kedltht sulf@ic hodladt. dtoptEh@D @:ctafn €775 Wtwase was

l.ed d t & . Thi | chlorid 118 q). dded to th
Fedit oS R Sren st I i s hien s e abers doioh Ui e was |
sti rredeadtiod pkturO%vad ak @t slcﬁv@aaﬂ{eeisdﬁ@]f}mabét@t@ /@B ehikidkChsdigned t he
u

reaction was conpleted with 1.1%of the sulfonic acid left. |sopropyl
acet at exdditippalgfingels The sitersaldemncrapire Bopased/atled C(BomEdhe sddtiathar ged t o

I sopr Opﬁjxe Btf Itegét?onsrglx%rie W Wamgd up 15°C and layers were separated. The organic layer
was used in the next step (EXAMPLE 15) without isolation.
20
EXAMPLE 15
4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonamide
The solution from EXAMPLE 14 was charged into a flask fitted with overhead stirrer,
nitrogen inlet, temperature probe and cooling bath. The solution was cooled down to —50°C
25  using an acetone/dry ice bath. Ammonium hydroxide (238 g) solution was slowly added to
the reaction mixture through an additional funnel. The internal temperature was kept at about
—40°C. HPLC showed the reaction was completed. The solution was cooled down to —60°C.
6 N HCI (600 g) was added to the reaction mixture slowly to keep the temperature under
-35°C. The mixture was warmed up to room temperature. The layers were separated, and the
30  organic layer was washed twice with 375 g of 4 N HCI. The organic layer was distilled down
under vacuum with bath temperature from 40 to 50°C. Toluene (700 g) was added to the
residue, and the mixture was stirred at room temperature for an hour. The mixture was

filtered and washed with toluene to obtain the title compound.
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reaction mxture was transferred slowly to the isopropyl acetate /ice

m xture through an additional funnel. The internal tenperature increased to
0. 80C durwogoadiessmsddi ti on. The cold reaction m xture wagcrarsewd/ou2150C and
| ayers were separated. The organic |ayer was used in the next step (EXAMPLE
15) without isolation. EXAMPLE 15

4-fluoro-3-((trifluoronethyl)sul fEKyAM%Ie%ﬂ@nesul fonam de The solution from
EXAMPLE 14 was chagg@__'m A ask (fq g p@,@gﬁ tirrer, nitrogen
inlet, tenperatur e(pr obe andﬁlgo%ﬂsggp‘ggl{l}ﬁ?u%hg?ﬁ({i on \I/\lgs cool ed down to
- 500C usi Hge e emepaand /can e propatsd tak desdrhechinuimitedditates BateiitZ3805399d82.ut i on
was slowy added to the reaction m xture through an additional funnel. The
internal tenperature was kept at about -400C. HPLC showed the reaction was
congl eted. The sol uti on was cool egdxdowpr £q7-60C0C. 6 N HC (600 g) was added
to the reaction mxture slowy to keep the tenperature under -350C. The

m xture was war feld(1Rd-3rmorphen theyiplet(ahanykhionpethy Byepsl)apine)-depar at ed, and
the organic | ayer was e i C -t h 5 of- 4 Cl . The organic | ayer
was distilled down undé@?@%ogﬂ%ﬁh%ﬁ%%%%lg%)ﬁgﬁzggneﬁgfrf%?aﬁﬁ gyf rom40 to 500C.

Tol uene (7ROt commsovaddedbé preped hedegdtibed MNUnitdaeStaiex Patee MEX), B0 B2.ed at
roomtenperature for an hour. The mxture was filtered and washed with
toluene to obtain the title conpound. EXxAMPLE 16 ( 1R)- 3-norphol i n-4-yl -

1- (Gphenyl t hy ): l.am.r i . . r as
desllibed | n O rea e S PRENAERL MRy b TR AL FAT Rl PRRILRE

1R) - 3- nariptiaisi and £hyiges dre(rhgrme toy/bd Withinrtiet sopby pf tiy/inyemionpds &fined in the
((trifluaronethyl)sul fonyl)benzenesul fonam de The title conpound can be
prepar éd'®$- described in United States Patent 7,390,799 B2. The preceding
is neant to be illustrative of this invention and not limting. Oovious
vari ations and changes are neant to be within the scope of this invention,
as defined in the clainmns. WE CLAIM 1. A process for naking
N-(4-(4-((2-(4-chl orophenyl)-5,5-dinethyl -I|-cycl ohex- 1-en-

1-yl) met hyl ) pi perazin- 1-yl)benzoyl)-4-((( 1R -3-(norpholin-4-yl)- 1-
((phenyl sul fanyl ) nmet hyl ) propyl )am no)-3-((trifl uoromnethyl)sul fonyl)benzenes
ul f onam de,
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conprising: (a) reacting 4, 4-dinmethyl cycl ohexanone, an al kyl formate and a
first base to provide (2E)-2-(hydroxynethyl ene)-4, 4-di net hyl cycl ohexanone
and i sol avoregoorss3set i sol ati ng the PCT/US2009/047723
(2E) - 2- ( hydr oxymet hyl ene) - 4, 4- di et hyl cycl ohexanone; (b) reacting the
(2E)-2-\‘§,E£r[gxyrret hyl ene) - 4, 4- di net hyl cycl ohexanone, a second base and a
first s ter protecting group reagent to provide a first protected
(2E) - 2- (hydroxynet hyl ene) - 4, 4-di net hyl cycl ohexanone and i sol ati ng or not
isolating the first protected

( 2E) - 2- (hydrloxynmeh mdcearsef))r hallind izt -t (Ey(d1cb heohronie-5, J-dimatledelt-¢yeipheke i r st
t ected d

o oht or aeAT T R A T ReaEn el - TP B FEH T of ect ed (26) -

1-(4- Cf'(kplfeﬁ Reary) n?eﬂ(ﬂl')\p?d@ Heitd)ys- &ﬂﬁhro{‘orﬂetﬂylﬁﬁﬂlthﬁirl%l&&é}ﬁ@%lmhnd@nd

i solating or not |sol ating the first protected
(2E) - C\Omptlfllﬁm@rophenyl) 2- (hydr oxynet hyl ene) - 4, 4-di met hyl cycl ohexanol ; and

(d) reactin he f p

(251 - - chPbr oghishy PLEU RIS eishsrwinsriy i Famatsanchy My BiSiexanol and
a_ fir stpreeidd (I0)-Pgdickgntiylereht o dipheiyydyktoheanone and isolating or not isolating

di nmet hyI cycl ohex- 1-ene-| - car bal dehé1 e and isolating or not isolating the

2- ( 4- chhetBprietydsoxymetiyiingtt Hydipgthylyslohexangps-  1- car bal dehyde; (e)
reggting 2- (4 Chlrgefc%ﬁl@ bendzztg e(hgaxg'xgr%g{ﬂy eﬁé!)ch *lﬁﬁﬁeth}rcga%héxaﬁ eP%' P@J?Mde

et hyl 4-pi perazin- ucin ent and i'solating or
not i sdlaa¢ amja fitsesibtl kt;her protebtiht 2rdup-reddent mgﬂemlé)lfﬁst photcitad2B)2eycl ohex-

R e

met hyl ) AAHER base, and isolating or
not |soq?g1{e?tﬁg%%ﬁr?eig (d%l- (4 o P%r%ghenyl %tgle&%ﬁoél?net hyl cycl ohex- 1-en-

1 yl ) met hyl )(p) perraiting tlle- fis) m@tﬁptﬂd@ﬁbﬁdhychmmr(lq)lylm@ét 4ng

1- yllgl) be(ﬁ?gélgfhl Ohofﬂo?%igdl%agdoﬁge @H%}!chﬁgslép%% XomidTs brolddTRE BYl;) pi per azi n-

1- ( ( phefrytettod @AEmEL- Wbﬁlﬁfd@ﬁé’ﬂ}ﬂﬁﬂﬂ(ﬁmofymethylene) 4,4-dimethylcyclohexanol; and
-((tri fI uor onet hyl ) sul f onyl ) benzenesul fonam de, a first coupling reagent,

and, opselafing gryot gofating theafise proteeteddSEpl {(#rghloarfhent))-ariliydronymethpigner not
il_sol at 'zﬂﬂ-d he%h;”‘c%}oﬂexaﬁc(l, adft-chlorophenyl) -5, 5-di met hyl - 1- cycl ohex- 1-en-
(d) reacting the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-

20  4,4-dimethylcyclohexanol and a first acid to provide 2-(4-chlorophenyl)-5,5-
dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-ene-1-carbaldehyde;

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the

25  ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating
the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic

30 acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
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yl ) met hyl ) pi perazin- 1-yl)benzoyl)-4-(((IR)-3-(norpholin-4-yl)- 1-
((phenyl sul fanyl ) net hyl ) propyl ) am no) -3

-((trifl uvewoanetsgispsul f onyl ) benzenesul fonam de . 2. A pPOoTAS30008772BKI Ng
N-(4-(4-((2- (4 chlorophenyl) 5, 5-di net hyl -1 -cycl ohex- 1-en-

(1 ( %L?enﬂ@ér@’ %ﬁﬁh}?@}ﬁ%ﬁé@é%f&@oﬁg&%6?@1@&@5 bt pho}l%f%ﬂmleﬁﬂ fiféfenzenes

ul f OnarBogﬁhng:f%HEédt 2hptoA: QAR AilfhestesliphRL RgechaNEHARRS noan &l kY|

formate and a first base to provid
( 2E) - 21@H¢d¥ﬁhyh%@h&“@hé&whkmmﬂmmﬁﬁﬁﬁH@y@ﬂDﬁé%aﬂbhexaﬁm»Lsolat|ng or not

i sol ati (hydr ox 4.4-di yl cycl ohexanone; (b)
reactlﬁgﬁ?%gﬁ]é gﬁnlﬁﬂﬁFB%?ﬁgﬁﬁg¥gﬁgﬁhﬁﬂﬁlHPﬁQEQ [cycl ohexanone, a second
basg ar((bh%nirl'sul%ny@hieﬂigl@kd}ﬁzﬂ)aﬂﬁﬂi)ejcé(trﬁﬁlo%’rﬁétﬁyl @%ﬁﬂ?béngeﬂérsﬂmxﬁﬁn@e first
protected (2E)-2- roxymet hyl ene) - 4, 4- di net hyl cycl ohexanone and

i solating or not |solat|ng the first protected

2E)-2-(h d t first
éro%ectgdy( ‘éﬂx%ggﬁéﬂe ﬁmge'd?@y(gxﬁﬁﬁngéﬁﬁﬁg@cfo %%% oﬁe&&néwge e
4- chl OrlO@h@Mjderlﬁ}gnﬁlﬁdrw‘im-bF}Q)’ﬂed@yﬂp4-p¢(bﬂ) @mehﬂlohnmg‘zl)-pr ot ect ed
(2B)-1- %@lchlorophen ).-2-( roxymet h ) -4, 4-di net hyl cycl ohexanol ; and

i sol at i (frbheaylswéanyl) }/lytl]pp@ytl)q@quh%((tr Wge@tgﬁl)sulfonyl)benzenesulfonarmde

(2B} 'cﬁﬂuﬁﬂ grophenyl) 2- (hydr oxymnet hyl ene) - 4, 4-di net hyl cycl ohexanol ; and
(d) reactrng the first protected

(2E) - | - (4- chHhpr ophatipk ¥-4Rdinteyldr opclotek imane yy) alk v, fdenditeren dhy Ficy bhsehtexanol  and
a first acid ovi de 2-(4-chl or

i et ey GBS e g BTt braens g bisoHERE PSB i he

2-(4-c h[h@gmameﬂlxlmoxyéreﬁly@én@?h QYdlﬁﬁéﬂiy%%?&heélan%ﬁ@ 1- car bal dehyde; (e)

reacting (4- chl or ophenyl di met'hyl cycl ohex- 1-ene- 1-car bal dehyde,
et hyl 4 pi pebhzi nedtctlylgbl@m@&c@e(hadmxamﬁnhvbne) @duhmn@yhtgelnhemdnq, gotetnidng or

BT T R o e e

4-(4- (((By&réxﬁhétﬁy@ﬁ@emyldlméthﬂc%m@éxiaﬁd)@/@idquaﬂg&nrolt Wblating the first
met hyl ) pi perazin-1-yl)benzoate and an aqueous third base, and isolating or

not i sdlratertag(He- %(l(ymrwzleewi@wbﬁrdo@ﬁ@ﬂwlgyc@hesarmnﬁet hyl cycl ohex- 1-en-
1-yl) met hyl )(Qj perrggétlﬂg s f)ﬁls gr%%f)echﬁf-h-Céhydroxyrnethylene)-4,4-
dimethylcyclohexanone and 4-chlorophenyl magnesium bromide to provide the first
20  protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-4,4-dimethylcyclohexanol; and
isolating or not isolating the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
4,4-dimethylcyclohexanol; and
(d) reacting the first protected (2E)-1-(4-chlorophenyl)-2-(hydroxymethylene)-
4,4-dimethylcyclohexanol and a first acid to provide 2-(4-chlorophenyl)-5,5-
25  dimethylcyclohex-1-ene-1-carbaldehyde and isolating or not isolating the 2-(4-chlorophenyl)-
5,5-dimethylcyclohex-1-ene-1-carbaldehyde;
(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
30  ylbenzoate;
(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating
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(m reacting 2-fluorobenzenesul fonyl chloride, and a first fluoride source
to provide 2-fluorobenzenesul fonyl fluoride and isolating or not isolating
t he 2- flwonowerszmsaesul fonyl fluoride; (n) reacting thePCT/US2009/047723
2-f|uorobenzenesu|fony| fluoride, Ruppert's reagent (CHsSi CFs), and a

second oride rce to vi de . : .

| -f1 uorE 1 Q‘(&r e %PB%%WM §’ Simpethrisy§ilms kg Ladimstbyhpipsagnolyhinzoic

i solatifagy-the | -fluoro-2-((trifluoronethyl)sulfonyl)benzene; (o) reacting

| -f1uoro-2- ((trifluoromethyl)sul fonyl)benzene, and chlorosulfonic acid to

provi de 4-fl ro-reac(u@gr taropcnzetdsyliomslichlongé,)ape n e onyurcetdl ori de and
(o9 2-flyarol lfgnyli chlorige,)and a Austetugirid

| at . t t
271 oyt pifiorati Sy el Rob] Suprics ape skt psoat BORYPE 8% i de: (p)
reast i Motofchb@icSulfonfy( fludridegor onet hyl ) sul fonyl ) benzenesul fonyl chl ori de,
and a first NH3 source to provide

4-f | uor o- 3 (@ri frpmmmy@bpm@nwu%eﬂzmm Renpg saeagantl ((Hsli@ling or

t ) f i f d
() r oo MBE T bSO AN A RAGR G 02 0
(IR -3- 1sdl'ﬁlh’£ghﬁ|ﬂolﬂrsél-ay'1hg lthe( (-ploeroyd (d&hﬂl)di@hb&ib]})pﬂﬂmyl)’aéﬁzeﬁ and a sixth base

to provide 4-( R) - 3- nprphalin-4-
1- ((phenyl t r(pb) ng@qspgylp)gF;r%wp-)Za(,ﬁr%l))rq;nethyl)sulfonyl)benzene and chlorosulfonic
(

01 1 40 QR HL ) SHI LI ERRARARHLEPABIES: AR AR A 91 iBkine

ating t
( phamybt Bbla)ingthed- ﬂmro@f(()r&lnomjletﬁyl)sulfonyl)benzenesulfonyl chloride;

(
4
ol
(
trifl th I I f b | f ti
(- (2 (4 TBh1 b oS R e TR HTS AR azi n-
yl) befizoia, s&iréb to‘br&&lﬁe 1 Rhois- m(tﬂh%ﬂoﬁleﬂlyﬂsulfc;nyl)benzenesulfonarmde and
(phenyl t hi oﬁ nmet hyl ) pr opyl ) am no) -

( (tri flsqlmrtgmtﬂmj/ispmngdrw ﬁbemzbf(@sﬂudr@namﬂmlfoayl‘)bmnqsolimammge,r eagent ,

E)LS"J‘?'pJ'["Igotn rgagtlln[g%t AdHs's. d(&llrfp{loro%&ﬂyl?s%ﬁron}ﬁgoe?lgenaeglﬂfolnagl X 9.8 not

N- (4- (4ndrpBolirft4 1%51@&1 b)m&hyyEtopEbkkiHc-and GYsedt R Be-tb pedvidyA-((1R)-3-
ma'ghyl()pi&?))ecr)(i(;lzl(r‘?{IIJ - gghr?z%)mlzﬂﬁ (!(9% R?ﬁe:? ()r/rsortphol |-tnp4 yl%/ ¢ R)

((phenyn@mhﬁlah%}’)lﬁeﬁ(mﬂn)’bbl@liwt ﬂbﬁrﬂwl)asm(l@t% f | uor orret hyl ) sul fonyl ) benzenes

Kll- 12 Zn?ﬁtﬁﬁgo%}?m i ﬁ% ngﬁgfog fi 1§01at1n§| or ngt 1|solat1ng the 4-(((1R)-3-

(e? Ih y|r?1dSIf@|thS|Iyﬂ ﬂf;;l-ﬂ@(f(%ﬂnphlhm)th?t?ﬁb{i@p%l)arﬂ?éx3-! ]Ic?l) 3- (m)rﬁhf)l)l n“ff yl I))lo
phenyl sul f anyl ) net hy opyl )ami no) - 3-((trifluoronethyl)sul fonyl)benzenes
ul P8narf{tgéuo @HW&XIEPW%Y(IE’FH?%S&WOF?W@GM met hyl cycl ohexanone, an al kyl

formate and ® fi rr%éctltﬁgsleﬂt (®2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-

(
i's

1-
((
4-
1-
(

((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, a first
coupling reagent, and, optionally; a first auxiliary coupling reagent and isolating or not

25  isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

3. A process for making N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-
30  l-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,

comprising:
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provi de (2E)-2-(hydroxynet hyl ene) -4, 4-di net hyl cycl ohexanone and i sol ati ng
or not isolating the (2E)-2-(hydroxynet hyl ene) -4, 4-di net hyl cycl ohexanone;
(b) reactwogoassIBBE) - 2- (hydr oxymet hyl ene) - 4, 4- di net hy| egelushenanoee, a

second base and a first silyl ether prot ecting group reagent to provide a

first protect egt (r%g%lpgﬁ 413 dro %/YTE Ieneé%fag]g};lqjomgtggn(%%s? a(?Sxeatgone and

i sol ating orl

(2E) - 2-fbyidk gm@%ﬂwc%ﬁ)eﬂ@léhefm mealmé{@wcm@%ﬁfw@@nd ﬁsﬁl)atlﬁgapﬁét@&léthl% first

protected (2E) hydr oxymet hyl ene) - di et hyl cycl ohexahone and
4- chl ortbp RdHy2- (Mﬂmmethﬁdmﬁbm%memyinyolﬂhd@nphg first protected

(ool ati g ooy RREB R PR A A dh TR Bt usb ol xatgly o
( 2B} | -Hade &kt OFiPREN¥tHer gro&éb&ﬁﬂggﬂiﬁ%i‘@éh%@rowée 4felitprdtbotbeyxH)ghexanol ; and

(d) reacting the first protecte

( 2E) - | (hudreryroetbpleasiyt. ?dzﬂ@thykw@samﬂm avdyelatingordiohsplafing e fgexanol and

a first r el i met hyl cycl ohex-

1- ene- frgté? d}( e?pf Qﬁld&%fn @1&{&5%&@&1{1%&@0&% nu%ﬁlget he 2-(4-chl or ophenyl) -
5, 5-di met hylycl crbanxmgﬂemﬁrst BrocatddaR By hedroX@neth@and)i4)g

2-(4-chl orophen% )-5 ,5-dj net hyl cycl ohex-1-ene-1- car bal dehg et hyl

4- pi perdipEthylcygloberineng @%&hlarqph?@tl naggedvReragiao aryideshs istng or not

| Saat 'Iﬂgseh!e& I@)W [4-Enibftphédy )32 f%gi&%@&% fzg54 dﬁnélhﬂ%éqé(ﬂeﬁxlﬁdl%ﬁix

l-en-1-y pl peraz reactin

4- (4- ((ﬂalﬁtmgﬁrlmnt ophény the firsEprdicnetl HYE & V-€4-ohlexorheryl)- lzy(hydroxymethylene)

met hyI) era in- lgl¥ enzo te and an aqueous third base, and isolating or
not isob }nﬁﬁ ¥1ﬁ§éc ?gﬁn‘(("?l 4-chl or ophenyl ) -5 , 5-di net hyl cycl ohex- 1- en-

1-yl) et hyl )(B) perr@@dtl'ﬂg tHe Hisd R%Eb%&'d(‘(zﬁjl'l Q4 cﬁf&oﬂh‘%ﬁﬂ‘}ﬁ(ﬂy@ro&yﬁl@ﬂly%é)a|
trifluoromethanesul finate, a first | uoride source, and a first

cat al yst. 4-ﬂUn¢thdVY<_d@hdxalﬁdhal@d @-fzst(a(Ctdrthplr md@m-lfihk)(mhblﬂxiw I5ybenzene and
| At oris i FloprE Bty S oy plaoeRenot ssfetig b 74 chlorophenyD-

I -fl UOrﬁj-&nﬁéthylbfzdlbﬁeroﬂeﬁéichhﬁidld%wdé ) benzene, and chlorosulfonic acid to

provide 4-fluoro-3-((trifluoromet h}/ 5)sul fonyl ) benzenesul fonyl chloride and
i sol ating or(ehot rpg;:@mg@,—(ﬁg:hthf@pheny) 5 dlrnethylcyclohex 1-ene-1-carbaldehyde,

4-Tluorgy 4((“3 #@%ﬁ% agnald' rg’t’}XH«%?” il &QtY g & o?ligoga%?g@ﬂe reacting

4-f | uor’o-3- sul Tony nesu ony chlori and a
ethyl 4-(4-((2-(4- chlorophenyl) 5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-

20  yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating
the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic
acid;

25 () reacting a first metal trifluoromethanesulfinate, a first aryl fluoride source, and
a first catalyst to provide 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene and isolating or not
isolating the 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene;

(o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating

30  or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;
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first NH3 source to provide

4-fluoro-3-((trifluoronethyl)sul fonyl)benzenesul fonam de and isol ating or
not i sol aworego%13e384- f | uor o- 3- ((tri fl uoronet hyl ) sul f onyl Poersermeswi7tdnam de;
(q) reacting 4-fluoro-3-((trifluoronethyl)sulfonyl)benzenesul fonam de,

'E l)R)pr g\“ ggr Q;B?l( I( :}R;lct%ég 4%40%& g?&% ﬂiy | Cr)%enﬁylps% F)ogylg)&%lzgl@sﬂfonyi]&longl )a(l}uri] abase

1- ((phegpy A 9&&@5 ﬂa)ﬂr%‘HH@@)ﬂu)o%rBQ@)lfﬁoromethy sulfonyl)benzenesulfonamide and
((trifluoromethyl)sul fonyl)benzenesul fonam de angklso l'ating or not

i sol at iisajatitpeordrof (s@laR)lg Bie frtinphoed- (triffuorpmethyl)sulfonyl)benzenesulfonamide;

1- h It hi h | 1 - 3- .

(1T uor o8t hy ry b SRR SR remilfam Mg gy Faamidon g -

4-(4-( (rﬁoxﬁ)ﬁomhh@mq@mx@&m@irﬁaﬂm@bﬁwhﬁﬁfel a@ﬂ@évith 8ikel t Iprovides Ayl ) m)-per azi n-
(0]

1-yl ) benzoic acid 3- nor

(( phenyn@ﬂ?h@l)rn'émlrw()(mimwmp thﬂ)prgpyl)alngng)-%/-
f
-((tri ktﬁ(ﬁ{l {Eﬁerf%ll)sﬁf%w}&%( Pl%ﬁ&%ﬁgr%%ﬁe a]?lﬂqggl tojt %ﬁ%ﬁﬁé H1% ﬁ)gﬁgent

and, Op I ONna Iar cou or not

|solatnﬁ@phhﬁnhHAA,«ﬁmﬁ&ﬁmﬁﬁnahﬂgﬂephﬁmmha)5- 5 dlnethyl 1- cyclohex- 1-en-
) pi perazin- 1-yl)benzo I) 4- (IR) 3 -(norpholin-4-yl)- 1-

((phen%ﬂ@@#?%ﬁ%ﬂpﬂﬁ?ﬁ??ﬂﬁﬁ@ﬁ?F?ﬁﬁmﬁ@)esm{ trifluoronethyl)sul fonyl)benzenes

If nam de. f

N (8 (o (2B CrPATEERG AP (EREbRBhenylys Sydimettylovclohey Ten1-

1 yI)naﬂhmﬂ&ﬁhpmﬂamnﬂrwmwmkmbenﬂp&{«lm}ﬁﬁmmﬁﬁMHGI&hmIphoI|n 4- yI)- 1-

BB AT Ay PP LR

f or mat &,apch PRLASS] a‘ﬂﬁ‘ éﬁfotngl%l} %Xﬂtg@au&ﬁlal?y BipHiBg reagent and isolating or not
( 2E) - 2- (hydroxyhet hyl ene) - 4,4- di et hyl cycl oheXanone and i solating or not

|soIatuﬁdmmmﬁhéQEykehﬂh&ﬁﬁbMynémhyﬁéﬁ%¢n¢ﬂ44dHnﬁkhﬁ*danbhexanone (b)

i t I | oh :
{fﬁ I&ﬁ%ﬁ?ﬁ%]%% a??ﬁh%ﬂﬁ%%%ﬂf%?giﬁﬁgﬁgmhﬁﬁgPﬂgﬁﬁﬁrg%fo?ogfﬁggﬂgl5|Iane, or
trii sopusHeuychicyOsickiampréyRmG)de((frdbrdméh i sifohylbetzenesul fonamide.
(((triisopropylsilyl)oxy)nethylene)cycl ohexanone, (2E)-4, 4-dinethyl -

(((trimethylsilyl)oxy)nethylene)cycl ohexanone, or (2E)-2- (((tertbutyl(

di methyl)silyl) géfy }Jfg%te&yfloF Hl%kfné ’I\f]'-'(éﬂtﬂf‘(tztm-lcﬁ%?!)@@fzigsﬁ-%%&rﬁe%%dl ls-wc%ﬂegg or

not isolating t

(2E) - 4jmmdﬂq&ﬁﬁmﬁﬁﬁnﬁdﬁmmuﬁﬁﬁmﬁﬂg&j${«yR)@meﬂﬂbhyMeﬂ¢Mcyclohexanone,
( 2%) g (?I(hglpg{ﬂgqj{yppieghyq)propmf)amlno% &trlﬂuoromethyﬁlsu? ggylgge%lzgngga(l%gn%&?de or

comprising:

(a) reacting 4,4-dimethylcyclohexanone, ethyl formate and potassium tert-
butoxide to provide (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone and isolating or
not isolating the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

25 (b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-

30  butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
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(2E) - 4, 4-di net hyl - 2- (triisopropylsilyl)oxy)nethylene)cycl ohexanone,
(2E) - 4, 4-w0rmeaansb3sg- (((trinmet hyl silyl)oxy)nmethyl ene) cyeCohsz@aons?23 or
(2E)-2-(((tertbutyl (

d h I d h | oh hl h I
mgnes PO BB B BT BOR B A G BHer I 2 AL ety - 20
(((tri Ibﬁl@ﬁ(&ﬁw@l)Lly;h)oqwﬁaﬁ;%leﬂé)whﬁﬂ&hﬁbﬁ@i@mhm{é E) -

1- (4- chl or ophen =4, 47di met hyl - 2-
(((tr|nethyHS)Iyh?mXW%mhﬂﬁ&béﬁb&mwnm@ﬁbxanol or (2E)-2-(((tertbutyl (

di net hyl ) si | 4-ch| t hyl cycl oh | ;
ORI B ek oA SR SRSyl ot b oyl ohexanc)
(((Bri '(&%h@tlﬁylsﬁ%zl &I@m&»r&a&ﬁy&sﬁ@hﬁm ehemmo|(ttek2E) -

1- (4-chl orophen di met h

(((tri et @pIhy )ylbsapymmylémé)Aeﬂrélr@ﬁbxlammexemor(ezeﬂ Aschigropleantybut v (

e DA ISRyt 1 e ofsana

(((trii(sopisamybaiilyjoke)xyithEthytenshee el qREX-ARalchldr@ifenyl)-4,4-dimethyl-2-
1- (4-chl orop hen I di et hyl
((

_Etrl ‘F‘WF yisy Y&@Wfﬁ@ﬂ@@@ﬁ‘é%%ﬂ%@&%ﬂ -(@prt=( 2E) - 2- (((tertbutyl (
{ DIt SBYLTRAD @b LA BIBR ARRERM i h dr SRR AKb YRY Ohexanol

ori rovi
2- (4- chbdatoghempt jsobibg thn@Eh Héohlabeheny helredimatlaylal dehyde and i sol ating
or not jisolatin

2- (4- cHI(EHigyne IIY”%XBIIWH%FWFM%M REg A rdlarppicgshylrtdinggtyli%sact i ng

2-(4-c apheRy kﬁgk VNbEXGLONEXOE g;carbaldehyde, et hyl
4- plpegg??n I§yl%%%§ggte9 godlun1tr|ag%?bxy or ohydride and isolating or

not | s(hu@tl(d]gleﬁlb{bs@ﬂ}w([y)methylene) 1-(4-chlorophenyl)-4,4-dimethylcyclohexanol;

4_§§)ééﬁzé§t ?;%‘Q@QX ﬁ%g(ipﬁ@pn%n%ﬂfXC|£ sizen-1yl) methyl) pi perazin-
4-(4-( ((?(tﬁléoﬁhﬂ)}ﬂﬁlﬁﬂﬂﬁ?)ﬁéthﬁeﬁe)didl@{eﬁé{ﬂcﬁy(QEm5(74 =dht@BpHan)-4,4-dimethyl -2-

met hyl ) pi perazi n-| benzoate and gﬁeous sodlun1hydrOX|de and isolating

or not ((@rdmaﬁlyhgyh)w)me@alepemth@m ehREN (gt 5- di met hyl cycl ohex-
1l-en-1-
4- (4- (e%ﬁﬁgﬁ&%%gbgﬁﬁ gfﬁgﬁwémﬁy%%pﬁﬁﬁg@ ?§ﬁ2£4fﬁggm$g%§oﬁ%§hgq§biperazin-
1-yl') banydeichloaieiadid @-pidvidd R 4-3hiveophboyl)-3;54diyethyleyclohex-1-ene-1-carbaldehyde
20  and isolating or not isolating the 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-
carbaldehyde;

di met hyl ) si | yl ) oxy) net hyl ene) - 4, 4- di net hyl cycl ohexanone; (c) reacting the
((
(

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,
ethyl 4-piperazin-1-ylbenzoate and sodium triacetoxyborohydride and isolating or not
isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

25  yl)methyl)piperazin-1-yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not
isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoic acid; and

30 (2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide, 1-
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((phenyl t hi o) net hyl ) pr opyl ) am no) - 3

-((trifluoronethyl)sul fonyl)benzenesul f onam de,

t hyl - 3w02equdissast hyl am no) propyl ) - car bodi i m de hydr oclricornisdes/oarvas
i met hyl am nopyr i d| ne and isolating or not isolating the

- (( ph%alhféwlmﬁb})m&ﬁyaaﬂs&lwﬁg am&qs)oﬁm(g(thé NEdauareret-byiblopHtify@ys) benzen

| f onam de.” 5. process
4- (Alupethy(- Jl-cczhllob@opmfﬂyyl))msthsl)plupmtzhyl -yDbanyzoy e R)-3e@morpholin-4-yl)-

(o -EhRhS S RE LR PR Ry (b e e R DR B it enzenes

ul f gnam de, conprising: (a) reacting 4, 4-di rret hyl cycl ohexanone, et hyl
formate and got assiumtertbutoxide to provid

( 2E) - 2- (hydroxy meh hyacessepr makingiNrét- E&((@%&Ichmmgnlé Sandimaiinllde¢yedphsk- not

| at I | oh b
reacti ngo e PR R Ly R T e Pecanone, .
tri et hyl(ghehpleuléng | imcthiphygyblamiid) SBi-{(aifiordrecthy il fph gl dradisugddaytlidd, | ane, or
triisopropyl chlorosilane to provide (2E)-4,4-dinethyl-2-
(((triioopop silyl)oxy) met hyl ene) cycl ohexanone, (2E)-4, 4-di net hyl - 2-
rimethylg I I but yl
fjl(ﬁrg)t IhyI )s?ll )XX%:/?@E%%’EQ{ ene 4%51&034%& hg{'éé% e%%éa%[gan J(nt‘ SO a;JI %g(or

not i sdluaixidgtothievide (2E)-2-(hydroxymethylene)-4,4- dlrnethylcyclohexanone and isolating or

2 B B R B AP L ) eycl ohexanone, (26)-

(2E)-2- (((t E('b? butpddin gthe (2E)-2- (hydroxyrneth lene)-4 4 dlrnethylcyclohexanone
di met hyl ) si |l yl ) oxy) nethyl ene) - 4] 4- di net Ky | cycl ohexahone; (c) reéacting the

(2E) -4 tllefdwmtllhwdmdzmn(eﬁ(}’ﬂdl_lq)@@mn@ptyﬁdqwt}sltblowﬂ)mﬁhﬂwlmﬁwm ycl ohexanone,
(ZE)S ] tflts{a?l@w@mo}%s-&lagégotl)rrlograt I@ﬁ)ﬂ ll-ydﬂé)[ﬁ}/l)-ﬂm hyl ene) cycl ohexanone, or
di met h)(t(l@béptb@;ﬂ&l@)l)”&&hﬂétﬁﬂ@ﬂ 86yc40}fé|xﬁliﬁin|@y% Gyl Riexamare and 4-chl or ophenyl

magnesi um brom de to provide -1-(4-chl oro henyl) - 4, 4- di net hyl -
i

(((tri |(é(@fpm@tbylsdyh)%wlmt}lym@}mleh@yae%q, ehekarol((tet2E) -

1-(4-
(e T e ORASRY il IR £ dimethylevelohexanons snd isplatingornol, )
di met hylhdlsmﬂg/tm desl))mmhy[étﬁgnlez {((%io@f@ﬂ@lwgbk@mkﬁﬁ&ekydlolh’eid’mysh@,)(ﬁEpheX anol

andlsolatln or_not isola e chl or ophen 4, 4-di met hyl -
4,4-dimethyl-2- (((trlrnethy151}yl)oxy)rnethylene cyclo(hexanone orF%2E) X (2( tert- y

(
1-e
4- di
N- (4- ( 4- 4- h | ohex- 1- en-
1- 3(/I )gvé'lﬂl‘(‘ﬁ(h%’)'é ; 1110)5110}’%6&261?8)1&3 e Y(df f rgie? i phoFP n-4-yl)-
|
bs
N- (
y

butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

() reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-

25  butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and 4-chlorophenyl
magnesium bromide to provide ((2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanol, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol; and

30  isolating or not isolating the (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanol, (2E)-1-(4-chlorophenyl)-4,4-dimethyl-2-
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(((triisopropylsilyl)oxy)nethylene)cycl ohexanol, (Z2E)-

1- (4-chl orophenyl)-4, 4-di met hyl -2-(((trinmethyl silyl)oxy)nethyl ene)cycl ohexa
nol, or (MBRe®/15638bert butyl ( PCT/US2009/047723

di met hyl ) si |l yl ) oxy) net hyl ene) -1 - (4-chl orophenyl ) - 4, 4- di et hyl cycl ohexanol ;

({1 1By ROy BR Y FSE RoT SR PERE AN oE)

1-(4-c ] My ]dit 1 R¢4-chlorophenyl)-4.,4- hylcycloh I;
(((tr.%%%? Wlﬁ)&y@%%% ek ordl?etfcﬁwe("tag?tbutyl(

di net hyl ) si I({)) oxyaqmgl@'lﬁ)ehé‘)wchlﬂrC(phmﬁ) “drlepmethyl-P- 4, 4- di et hyl cycl ohexanol

d h hl ori d
2" 4 oI GF SRR Pl e R P esmal RS ioap B Hr A ol at i ng
t X -
(Z)r(goch(l((?)l?%aheﬁg?, &?)m-ethlylggte)ﬁydghecIag(l?lleg{ FE ()ar%e((ﬂt%r;r bal dehyde; (e) reacting

2- (4- cHey! ﬁhy )yi}osy imethylga)ch € gHesephenshid f-oaap balcadberanoiy |
nor! Penfaldnlon BRIBRATaLR SREkHRAN) SSARORRL LI Uhe A AGLRLL NI O

not |so

4- (4- ((a&d(l%{zﬁhigafrmohsﬁm’m)lg he3-di-cddophaytl f1bekmethelRytighgx-ehdyl ) pi per azi n-
1-yl)benzoate; (f) reacting ethyl

4- (4- ((Czﬂ(alﬂe@ﬁ‘ii%rophenyl) 5, 5- di net hyl cycl ohex- 1| -en-1yl)

netjgyl ) pi per@gin N I sol ati ng

or 1?ot i sol gl ng r{e %&llllg@(e(%z%?ézrg]f%g}??%%lgqﬁidrllilﬁgélgﬁg 5)&’%{1@1‘ %%I %:ds oelhex-

1- en- 1-cythy) deipsrhipt lpgberzdonte ahd sydl)lbﬁnzmtmyaoraﬂlyd(id@ aIl’(ha(Qiﬁillm’gJOI‘ not

2-fl uor.ohenze ride, d tra- iumfluoride to

pr ovi désogatfl}%} %@L@Z%-égﬂf%ﬁwpfmﬂa@rﬁr iRy %%?%et"l ﬂ@n f not isolating the
- flu ide; (n) reacting the 2-fluorobenzenesul f onyl

fI uor i %R%?gﬁ%ﬁﬁggbbgﬁ%&?%& CI(:3g and trigs(di nmet hyl am no) sul f oni um Y

di f | uor ot ri rtét hylrsadtingathyl ﬂf(%ﬂ@o(ﬂi déoﬂ0ph¢nyd))|=b5 Zlimethylcyclohex-1-en-1-

L PPuord PR RS S FuRgr R Ehtyd). Py Srnoe 1"
|-l UOI’l@blgur(g(ﬁhé uf(ht(gz( mailbﬁobh@rgh)‘ 98¥dihbe ?@mahe@mxénqhmfh@tayl){n@eﬂa@mapl dto

provide 4-fluoro trlfluoronethyl)sul onyl ) benzenesul fonyl chl oride and
i sol at iyApeproipatid; soI ati ng t he

fe;l:'tj ?Lg ?1 1£(F1ﬁ(r)lr ]:)l 1(1 gt ri h%eﬁlg%%eg Eﬁf ‘g}}s? %8§’%§{Efée§%%f8§t&:la?%ﬂﬁgfumhl oride,
and aquaeuisc wmﬂldem-ﬂy(dbbeﬁzdl&shlfor@ﬂ dhibtlée dnd dsolatioz 3 not isolating the 2-

((trifluoramethyl)sul fonyl)benzenesul fonami de and isolating or not
i salat .fﬁm‘%@eﬂ Mbﬁgen e;

(n) reacting the 2-fluorobenzenesulfonyl fluoride, Ruppert’s reagent (CH3SiCF3),
and tris(dimethylamino)sulfonium difluorotrimethylsilicate to provide 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene;

25 (0) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating
or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;

(p) reacting 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride, and
aqueous ammonium hydroxide to provide 4-fluoro-3-

30  ((trifluoromethyl)sulfonyl)benzenesulfonamide and isolating or not isolating the 4-fluoro-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide;
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((trifluoromethyl)sul fonyl)benzenesul fonam de; (q) reacting
4-fluoro-3-((trifluoronethyl)sul fonyl)benzenesul fonam de, (IR)-3-

nmor phol i rwe-2969/155386 phenyl t hi o) et hyl )pr opyl am ne and t r Pe€Tusk@ions23 o
provide 4-(((I R -3- norpholin-4-yl- 1-((phenylthio)net hyI )propyl ) am no) - 3-

ooy 1 o SR SR 6 L SRLH A

1- (( PheRyl kRN TR by hhRY BR i hyl 4-(((1R)-3-
(il Adphblit h@ AR RRKI AR N pdamine and tricthylaming to provide 4-(((1R)-3

4- ( 4- ((rzor@holuhncddr(lﬁmm)thla)rﬁetwlmvwmwbhex | -en-1yl) methyl)piperazin-
c_aci.d 4

%E i;lh)eﬁjnt%ﬁl 8]30%6{[% 53115 r&y&ﬂ %eﬁle ongmocie and 1so¥at1ng or not isolating the 4-(((1R)-3-
((tri frhohompeuiyli hORMYib gpyhdniingy3 de, 1-

et é\?l &()&? (di rrg?h)ggﬂr% glgmpztg@y clgt}'rll odi ?)r?de hydr ochl ori de, and

4- di net(ﬁyllﬂaﬁﬁompl}bfl)sulfwl)émzqngwl pmigleopndhot i sol ating the

1 y1) et iyl )@ per S RE oM LRI RN By S Rg il )

I -(( ph@ﬂ)thahl}l'lhﬁp\@thjlﬂﬂt-ﬁ}‘de}lﬂmﬁ)ﬁma) za-(fd(llb)-3&1c(rf)lhdllnf-4-l;lbﬂorret hyl )sul f onyl ) benzen
esul f onani de. cess for

N- ( 4- (4(H1’(32¥1€12101§1Pﬂﬂ@f1&5%ﬂm1n‘5) %((&pﬁ#ﬁrﬁwﬂwbwmabwe&cséﬁonamlde 1-

hol 4-yl 1-
((pheg‘%{t% @F‘?@tﬂ%lﬁ 1@"3%“‘%85%%%?6 1%@(%% tri rﬁ%r%}rgrl\reltohgl I) gul f)c/)nill ) benzenes
ul f onamd- dmethcbarpmlopymgne {4 isoletacg omigpt4sodatohigriieeé Nylde(fal Biveridnmpbenyet-hpt
f t t tert b t i .
(26 - 2 B raap b brvty - e By Y bSaeanirtel (R - opraieting b not
i sol ating Fﬁé}@ls{lﬁﬁﬁylﬁnétﬁyl%reﬁm@ﬁlhw ?Ja@ﬂéorénﬂthwgm&fﬁyb%&%ﬁég%ﬁ%ﬁmdé b)

reacting the (2E)-2- (hydroxynet hyl'ene) - 4, 4-di net'hyl cycl ohexanone
triethylamne and trinet hyI chI orosilane, tert-butyl chl orodi net hyl sil ane, or

tr||soro | chl orpsi | an i -4 di.net hyl - 2-

(01 sopt byl siAPsERypHEe l%ﬁ%i(?%m-ec;z&mnyk’? S5 Sl recigier-
(((tri meghyly@inhathyliyor e Ny m@exﬁmﬂ@rpm[m(ﬂﬁ) A2-(((tertbutyl (
di met hyl ) si l'yl )ox gﬁmat hyl enegibré di met hyl cycl ohexanone and isol ating or
not i Sd(pilep ulf gy )rnethyl)propyl)armno) 3 ((trlﬂuorornethyl)sulfonyl)benzenesulfonarmde

2125) d4 %{fﬁ’ hyl - 2- (((t Ir‘]l : s_olor ;)pyl silyl %}oi(y) met hy: eRe) cycl ohexanone, (2E)-
L b eyt L) cyc] chexanone. o
d rEEt hyblu)tosxllcliey tlo)p(ljré(\)f/lzig'éE)yl &yd%ox?zmﬁth%e%%% le cﬁ%’n%lth?z?c?é oggga%one and isolating or

not isolating the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone;

(b) reacting the (2E)-2-(hydroxymethylene)-4,4-dimethylcyclohexanone,
triethylamine and trimethylchlorosilane, tert-butylchlorodimethylsilane, or
triisopropylchlorosilane to provide (2E)-4,4-dimethyl-2-

25  (((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-
butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone and isolating or not
isolating the (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-
4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, or (2E)-2-(((tert-

30  butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone;

() reacting the (2E)-4,4-dimethyl-2-
(((triisopropylsilyl)oxy)methylene)cyclohexanone, (2E)-4,4-dimethyl-2-
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) reacting the (2E)-4, 4-dinethyl - 2-
(triisopropylsilyl)oxy)nethylene)cycl ohexanone,
E) -

E) -

4, 4-worreedmpb3sa- (((tri met hyl sil yl) oxy) net hyl ene) cyclpoinaxacone]72or
2-(((tertbutyl (
thyl)silyl t hyl -4, 4-di met hyl | oh d 4-chl henyl
e kbt ST Rl o SRS LTSRS 5, 37 Tl
(((tri '&@ﬁ(&lﬁ%ﬂh?l)kiﬂl)&ﬁfﬂ&ﬁ%l@(é)Qf‘@hﬁﬂ&hﬁ@%@i{&hmor{e?aﬁh‘4-chlorophenyl

1- (4- chl or ophenyl’) -"4, 4-di net hyl - 2-

( ((tri rmeagngbigin ybnddeyty meaigd €RR)- ty4ichbloeordany])-4dkdigREyl-2- (((tert but yl (

di met hyl ) si | yl)ax t hyl - 1-(4-chl 1) - 4, 4-dj yl |.ph |
and 1 oGRS R B BRI S R R Hr dasab TAe hy -o-
(((tri i(&@%@ﬂﬁﬂsﬁ%l a@@m&t@éﬁy&@;mﬁw boex¥20@ttert-( 2E) -

1- (4-chl or ophenyl) - 4, 4- di net hyl - 2- '

(((tri Mﬁyﬁ@mhyl)ylbslwmﬁwlém@)lcgfbﬂdw@ph@mﬂ)ﬂ,61dnpgtnylczclebf(>¢a@¢ls piad y1 (

di net hy| ),si b4 h - di met hyl | oh | ;

ot AR ISP BRI RERngb o mohl cvel hecane

( C(trii(opsapypyiilyjokgxyithiehyteneieryadl ahexandlchldréfienyl)-4,4-dimethyl-2-

1- (4-chl orophenyl ) -4, 4- di net hyl - 2-

(((tri &&WP@NSW&@WQW%@%’WF)@M@?E%P%@&@@12;((6?1*'( 2E) - 2- (((tertbutyl (

di ngt h Pd: - = L (A= | = j | oh I

a'ng{%hyﬁir&oygH%ﬂﬁh@ﬁ%@{@&%ﬁhﬁ?@éﬁl% T (A BhAR e i mém I IBRIAKbCY €| ohexano

2- (4- chl or ogdenylrpadhing« 2K ye{ frghloyaphoind x4 J4-dmethyl-@ar bal dehyde and i sol ati ng
t isolati . .

o (4 cHIGRapHeRg b S eresden Ptttk REMEblanshy i sact  ng

2'(4'0Whﬂﬁﬂah§ﬂﬁtydé§ﬁn 9k§§k9Mbﬁ%ﬁh9D8%CH%%§@§@%?Carba'dehydE, et hyl

4-pi perazin-l-ylbenZoate a Sodiumtriace or ohydride and isolating or
not i sdiugtl{dwgethlybsibtlJpxly)methylene)-1-(4-chlorophenyl)-4,4-dimethylcyclohexanol and

- (4 ( (2l ehl orophenvie .8 st ¥l stk etV Dl B RliRgE 22
4- (4- ( (atd (b2 hlgarr aphROMtNg TheD-di-cREDBYh&YOL DB KMt RYEWhIX-1-ene-1- .
met hyl ) pi perazin-1-yl)benzoat e and aqueous sodi um hydroxi de, and i sol ating
or not dasldehyéry t he 4- (4- ((2- (4-chl orophenyl)-5 , 5-di et hyl cycl ohex-
1l-en-1-yl 1) Rl per azin - ! i.g; I t f.um
trifl uoyo%enﬁhg%e)sr%(?ﬁlé? é<4'%1%9 E%én}ﬁﬁgfggﬁeet@fsfﬁl%ﬂ ())%ll ﬁl%a? I’ llrﬂ)g%dl%ggdr%bor ate
and copyien @lpipaxiide -§1bepoatéiate sbdiinueit@t@eyborohydride and isolating or not

((trifluaronethyl)sul fonyl)benzene and i sol ating or not isolating the
| POuor bR e FItb ] it O orehims 5 HineHeylones--on-1
yl)methyl)piperazin-1-yl)benzoate;
(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

(c
((
(2
(2
di

yl)methyl)piperazin-1-yl)benzoate and aqueous sodium hydroxide, and isolating or not
isolating the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
25  yl)benzoic acid;

() reacting sodium trifluoromethanesulfinate, bis-(2-fluorophenyl)iodonium
tetrafluoroborate and copper(I) oxide to provide 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene and isolating or not isolating the 1-fluoro-2-
((trifluoromethyl)sulfonyl)benzene;

30 (o) reacting 1-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and chlorosulfonic
acid to provide 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride and isolating

or not isolating the 4-fluoro-3-((trifluoromethyl)sulfonyl)benzenesulfonyl chloride;
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(o) reacting I-fluoro-2-((trifluoromethyl)sulfonyl)benzene, and

chl orosul fonic acid to provide

4-f | uor o-wO(20awiss3saor oret hyl ) sul f onyl ) benzenesul f onyl crConiSd@9anti23
isolating or not isolating the

4-fluoro-3-((trifluoronethyl)sulfonyl)benzenes fon reacting
4-f | uor o- 3- (<§>i ri frﬁ%msﬁefﬁﬁp @ﬁr¥ﬂalﬁ§qf§%®ﬂ§s@ﬂfggﬂ %34 GS@Eﬂnaf F*ﬂ%“é‘gﬁad aqueous
amoni %mra%&ﬁum BFRYIAS %Jla@@mm% 3-

((trifluoromethyl)sul onyl)benzenesu fonam de and isolating or not

i sol at |(ﬁgﬂuhwnmthyl)solfmﬂ)be(l?(dnmlﬂfom@maimnﬂysto)l@uﬂgfqnrmyt sbletine hesuflionani de;
(q) re t|n 3-((trifluoronethyl)sul fonyl)benzenesul f onam de,

(IR - 38((6 %%Wﬂmﬁﬁu ?Hﬂﬁ%?6W8ﬁ§ﬁ?ﬁ@» et hyl ) propyl ami ne and tri et hyl ani ne
to provide ‘t g (( |rEac‘u% 40ERBBL (@AM methyl)sulfonyl)benzenesulfonamide, (1R)-3-

1- (phenylthlo)neth propyl ) am no) - 3-
((triflmepbed- lejls&(llwlfeﬁﬁwlpb@ﬁhﬁmgwlﬁ@ﬁ@mﬂdéfl%thﬂamst@l tadrergdof-((HR)-3-
S

ondrtis b kTR oo o

I

(

rif |(Qﬁﬂﬁﬁ@&ﬂvyﬁﬁlﬁulfé@ﬂ)ﬂehi@lﬁﬂfdﬁsmldmaﬁSdﬂz&mgaﬁﬂiho( @olatie@ei 4@ (1R)-3-
(4-((2-(4-chl oropheny P i met hyl cycl ohex-1-en-1yl) nethyl)pi perazin-
yl ) beRoghelingdivd,; 1 (ﬁplzew ﬂilFP)m@h}ﬁQﬁfBPﬁdP%anﬂl'% - 1-

( F‘l'@enykthhh&)o%tt i Su?@é})}r{# ?&?eg%ﬁf@ongml ¢; and

-((trifluoroneth nzenesul f onami de, 1-
et hyl - 3- ( 3- (&) rretrhgdtmgﬂp(é}@{)@yhl)amphemd)iﬁ;Spdlmetﬂymycmhbimandb, and

N Can RS B pruRp e 808 H R i ot et Shis 1+ en-
1- y1) mekdnhy i QﬁﬁeﬁwUbroﬁyl%ﬁh)l{?@t\;(’(yrhﬂuo‘}o&éﬁl %B)lfo% paLhQLIBMide )T

| - (( phenyl sul f anyl )'net h propyl ) am no) - 3- uoronethyl)sulfonyl)benzen
esul f or%ihrlsildie@ -(dimghplapdes propgh)- cméglodngnde hydrochloride, and

I8 bRl BPaBT RS Y Sa@iige ot T A a(ttngf%ﬁ%@h@ﬁ'ﬁ%ﬁ%e@mhw%S 3
( ( phenydlﬁleihfyamscwlaﬁémlemr ?Mbﬂl?fﬂ)l@@ﬂazﬁ 1- gl)bénfzb ﬁ@u{bw ()n&(ﬂblﬁ&ﬁ]\lh ybenzenes

ul f onam de, pharmaceutical ly acceptable sa r eof , qpr|5|ng (e)
reacti dg((nhmlselﬁa@rlbpﬁbﬂwrppﬂ)a@n@) %&tlhﬂmrymlewa@ﬁulfopwhén@n@sa} padrdidhy de,
et hyl 4-piperazin-I-ylbenzoate and a first reducing agent and isolating or
not isolating the ethyl 4-(4-((2-(4-chlorophenyl)-5 ,5-dinethylcycl ohex-
1-en- g.( yl % e, Elyl )A)pﬁ&éﬁlﬁ)oﬂmaﬂ;mgﬂ Iébﬁﬁlﬂlz(aé(ﬂfbh}]dﬁf)ﬁhlehﬁla{ﬁﬂ -dignetliyiyll-cyclohex-

2-(4- or apheny 5, 9-di net hyl cycl ohex
ne&ﬁylﬂp@béT qﬁﬁd&@%ﬁ@%ﬂdﬁﬁ@n nﬁ)%ﬁ« héﬂﬂ@ﬂﬁﬁppﬁ1%%§e and isolating or

not i Sc(hﬁlteh?lgulfanyl)rnethyl)propyl)armno) 3-((trifluoromethyl)sulfonyl)benzenesulfonamide, or

a pharmaceutically acceptable salt thereof, comprising:

(
t
i SO
(
t

1-
((
4-
1-
(

(e) reacting 2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-ene-1-carbaldehyde,

ethyl 4-piperazin-1-ylbenzoate and a first reducing agent and isolating or not isolating the
25  ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-
yl)benzoate;

(H reacting ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-
yl)methyl)piperazin-1-yl)benzoate and an aqueous third base, and isolating or not isolating
the 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoic

30 acid; and

(2) reacting 4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-

yl)methyl)piperazin-1-yl)benzoic acid, 4-(((1R)-3-morpholin-4-yl-1-
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h

—

4-(4-((2-(4-chl orophenyl)-5 ,5-di net hyl cycl ohex- 1-en-

) et hyl ) pi perazin- 1-yl)benzoic acid; and (g) reacting

- ((2-Wo-20Ws33phenyl ) - 5, 5- di et hyl cycl ohex- | - en-| yl| pCraiskgoopwi7per azi n-
I)ben20|c acid, 4-((( 1R -3-norpholin-4-yl-

§ P.h f«ﬁi@rl ) A %ﬁ %ﬁ%'@ﬂi &?@‘fﬂfﬁ@@ﬁfgm)%}éfoélﬁab%{lzf’??s&kfomﬂf PRb2 r eagent

e
-yl
-(4
((
h orfpy éohﬁﬁﬁ %a%&i-ﬂ With RasitcAnS foMrfnba9¢ atd H R YE wRo@UNiduk Al C&RPRhE NI
reagent, and isolating or not isolating the
(
y
p
(

S kPrRhAE

-y
it

Z

4- ( &eggent, @and chlading pheetyikglatingthd INvet- (‘Aﬂy{(2-|(ré;3@b]0m@mnyl}-.5eﬁﬁdlmethyl 1-

(( pemy SRS DT BHbRERY hb gt (RO S-(RAR A Y1)~

tsrif [ZE04] tff f 8f8siForl i
N (4 (A o Bt RS TE R ﬁ?@?ﬂ?&%‘lé%‘é%ﬁfb@?en- ORISR IS
1-yl) et hyl) pi perazin- 1-yl)benzoyl) - 4- ((( 1R) - 3- (nor phol i n-4-yl)- 1-
h | sul f I ] ' I
Ul fonani do, Sor- & SRkt BRI A OL I sl R e Bt B LA ey
reacti mgeQ{MﬁMhﬁ)mmmil)ylﬁ)enZoﬂ) #E(( )-8y mlogit@Xin-4lylpne- 1- car bal dehyde,

et hyl 4-piperazin | benzoat e and sodi um trjacet oxybor ohydri de and
i sol ati @egy sw&nyi)w}/la/tl)pp@ytuq@ug)ﬁiy((trlﬂuorornethyl)sulfonyl)benzenesulfonarmde or

if: §/1i6) E) ( l{aﬁng&h? fﬁqgfha%@%’dtﬁb'lgsagtﬂ%ﬁ%ﬁiQX&%M&BQT‘QX | -en-1yl) nethyl)piperazin-

oat €; rea
4- (4- (( 2- (4-(ehl orrogti@p PHH-h]&Gophamgt)kiy$-dimsdthylexcloheaxnt-byd-) -carbaldehyde,
nmet hyl ) pi per azi n-1 -yl )benzoate a ueous SO dr.oxi de, and i solatin
or ot Tl Fiher o hoTateead cadim Brommony 1o ek HeR e ohex-

1- 1- ;
L et LR D) b et CeclonaBRDE U agidhqaRd. (gt eact o

rret hyl )m)mhﬁdmlpﬁrhmml)ﬁMO@?@e acid, 4- (((I R) -3 m)rphol | n-4-yl- 1-

T e L e

4 di me & 1&9@&@@1 BRALodtS M BdduBusFod vt hykiat, ang 1§d1|zﬁ1n or not
N ( 4- (ihq(i ﬁ'? -ch Ioron%)en |)-5, 5- qd| nmet hyl - -yyclohex- en-g
1-yl) nmeg

wr)aofhpér(éi(% thyllopb@wib@|5)d1mﬁf(h§/kcyquyle>31(eﬁdr]olmmtihﬁl)wpyrlaym 1-
- (( phﬁ”i% ﬁ%lé g&glg et hyl') propyl)am no)-3-((trifluoronethyl)sulfonyl)benzen

esul fo ‘A corrpound or a pharnmaceutically acceptable salt thereof,

sel ected frdag) t hacgtiagpd- (@(—XI(IB-(ZS-t:hlbg)phf:nyl) 5,5-dimethylcyclohex-1-en-1-

( 2%)0- 4 yéir)nclielthyl)plpelrazzm-( (-3$l§brelnlzoslg gél?ipX ((S(IR g)n?o)%gor{g[ Jﬂ ){Ill ?-n @) cycl ohexanone,
((phenylthio)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide,
1-ethyl-3-(3-(dimethylamino)propyl)carbodiimide hydrochloride and
4-dimethylaminopyridine and isolating or not isolating the N-(4-(4-((2-(4-chlorophenyl)-5,5-
dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-

25  1-((phenylsulfanyl)methyl)propyl)amino)-3-((trifluoromethyl)sulfonyl)benzenesulfonamide.

9. A compound, or a pharmaceutically acceptable salt thereof, selected from the
group consisting of (2E)-4,4-dimethyl-2-(((triisopropylsilyl)oxy)methylene)cyclohexanone,
(2E)-4,4-dimethyl-2-(((trimethylsilyl)oxy)methylene)cyclohexanone, and (2E)-2-(((tert-

30 butyl(dimethyl)silyl)oxy)methylene)-4,4-dimethylcyclohexanone.
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(2E)-4,4-dinethyl-2-(((trimethylsilyl)oxy)nethyl ene)cycl ohexanone, and
(2E)-2-(((tertbutyl(
di et hyl )wol2909y13%38F et hyl ene) - 4, 4- di net hyl cycl ohexanone Pt®/USTdv8/0¢TTRPOUN
2- (4-chl or ophenyl ) -5, 5-di net hyl cycl ohex- | - ene-| car bal dehyde or a

h icall I I h :
pharmaceut| Cl%. y Tahcecc%%}p%gn(? 2-5(2-chlotrop reI%?lB-S,5-dirnethylcyclohex-l-ene-1-

carbaldehyde or a pharmaceutically acceptable salt thereof.

107



