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WD 2006/ 117677 PCT/ | B2006/ 001266 -1 ANDROGEN
MODULATORS FI ELD OF THE | NVENTI ON The present

WO peen1icdh is directed to a new cl ass of 4-| acP&EriB2006/001266

benzonitriles and to their use as androgen receptor
nodul ators. Ot her aspects of the invention are
directed to 5 the use of ttlese conpounds to decrease
sebum secreti on andafoR6EERMGHIG AFBRE gr owt h.
BACKGROUND OF THE | NVENTI ON Al opecia, or balding, is a
common probl em whi ch nedi cal science has yet to

al l eviate. Wiile androgens are associated with

bal di ng, the physi olRtEiD# TiHEMNENTION by which this
hair | oss occurs is not known. However, it is known
that hair growth is altered 10 in individuals

af fl i dhe@regpnt ppvaqlt'@ﬁgcqiraqteq.tgiarnew@@s ﬁfd{—!a@tpr@\}eenzonitriles and to
aieyituse dobwdrogel mceuadﬁéms oywébresp&lts @eid iMichion are directed to
:%IQGVL%G 0 {EQ e c%fn o@nddg t dec% m@ebUmrsgéreﬁon%agtooﬁlg-%% erl%lr gp;)b/\%l

y Cont ains
350, OOO halr flbers or shafts, which undergo
nmet anor phosis in three di sti nct stages: (a) during
the grow h phase gagkeg@uNDideTheiNvENT®ONT - €. the hair
root) penetrates deep into 15 the derms with the
cells of the follicle dividing rapidly and

diff erA%bTeb,ﬁtdr B h@ i Q@on%&cﬁéoﬁermvhlcﬁ%@{%%ﬁ& c@gas yet to

keratin m nan
rAPMiae VHHiilA @”‘I’f GQP@ﬁ gre atsﬁﬁ%afedg\‘ngxkﬁﬁ'”sﬁa% @‘W'ﬁ@ﬂ@a‘r"r@éhﬁ”@ﬁbby
twhichitMehaigiagsoccr® s nbtigolvi.aincidveQ i al knphaset Hatatages hltdréd

TR G ohidE GRDAGIEAN Of M tosis and Tasts from tvo

(c) the resting phase (tel ogen)
i n whi ghir 4d2e nbjréw c&mﬁ@hay &ﬁ@n&@r@&é‘sﬁ didevi §&i@itynn\fo¢iﬁngUp

GPutre PRB torb Ak sheiitngd g Sﬁﬁﬂ&ﬁéaﬂtw@n@mﬁhﬂa boo

dy 85&000dain fivers grathitso whighe thdea metamarplbaialin ek [distizoy stages:
t RPHFRP 4R g%wtﬁ Bha{sle‘%érﬁﬁed) Ehe@é\h‘d?e (‘Pé tﬁé?‘?a‘%%&t%e%@tra@&%%ﬁ into

e R g3 coll ot iadp TR Ay o Sy ane ifereniaoa i irpricges o

tsghtbepiangri@tatin, tioapredoeniZmt esnponherth oftsirdnhon-baldihghhumans, this
'&%Ngﬁéé@ieéts‘% r@'t@ﬂ%%érs this ratio is reduced to as

I'ow a enet’i ¢ al opecia arises from
2 16 Fe o aease <p%w} i BB AK EICOTSEONY QS Mtess R a8 Ry

awe toagesiwesispamones. is the nDSt common type of

L ?f?\g ?éslﬁn ;&P#a %L&g%ﬁwfm% cn themgp is gtg Mn %P@@‘é‘ &?9{}%

chan
qu%ﬁ uafﬁd i9 ispiachd Bf newfe"lwr ﬂrowﬁbtfqm @P écaé@dpﬁécrw enced
over tih ﬁ@n@@dthténgtdwm R le8aysdt ngcﬁlgﬁlzeoBOanﬁtﬁ\VmIaW@haNel n

S’(Qcm%an o¥ {%E\ S |n e ch cff Ithsésg{hﬁe%up e%\s?-l%vr\]l\é\%rr tn‘?o%t (gf(i)l}eshalr folllcles

w1" lpehlé ithe Peyen @ﬁ@p vio heathy ypun eduits 3ae @aamltozwbwnb@t@u Oﬁn be

tR highQkiogs 11 thhd'lwcih@lsrwnh Qepstid) thisk aiteis réajn@lao&b 9& foffas 21N
mal es,, npst ajr #oss 0

D006/ TITBH PP TS 03 ofa e o PRIV,
Férpeldting ardrpgamicdoueonas.t histhe mept canemort tfigs of apedia. gt Ffeals poth

Aferf56% ) SRGbmARS1S), prﬁ%ly%ﬂ@&%ﬁsn&@oﬁ @%ﬂal AbdgRs |n§he
reduced S|gn|f|cantf , résufting inl1ess hair grow
width and length of the hair shaft are experienced over §me and with increasing age

prematurely in some. Terminal hair is gradually converted fo short, wispy, colorless vellus
hair. As a consequence, men in their 20's and women in their 30's and 40's begin to
notice their hair becoming finer and shorter. In males, most of the hair loss occurs at the
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M noxidil, a potassium channel opener, pronotes hair
gromh. Mnoxidil is available cormmercially in the

wQniobet’eBt at es under the trademark, Rogai ne . REI/IB200641®1266

5 exact nmechani smof action of mnoxidil is unknown,
its inpact on the hair growh cycle is well
docunented. M noxidil pr onotés t he grom h of the hair

f @rb\lvﬂ\ i tﬁe I@J&d FJ&@I&%&&%% a tﬁﬁﬁlh&gveﬂheﬁ bitfe Ec!'éﬂ)t Ag Qrgcussed
1 e, i Aot "l i o BB SoBHPRG: IAsiie ieps hai v,
pr onot Mixoxidil, & pefassivhchanines opnmsrmtdnmteefhéir 9@@3h. Mdindxiekl &
F , Roeni gk
PR Mk R herdihy KT uMsH Siaken iy S4B, Roocs Wgiedp
nedaeigneghanisi efciction &b piirsaidil is ehkroivoyitsdhpa%omiha axi gi'b\lvthchle is
&N&ﬁfoblﬂﬁ’er@d Mnd%@ﬂbfbﬁvote'ﬂer gr&ﬁtﬁw Pe hﬁrcfgllﬁél%g% ihdeatd WO

c‘?ﬁ‘i‘gﬁ§ 8’3#‘1@&*‘%% ha‘@%{ﬁ[‘fhs Weoaé‘a%%wéﬁ? é&t |"3¢reraéq>s@b%lmagen to
(telogen Réy. , 33, No. 4, 914A, 1985). Tosti reported

cosnet \Nﬁl%I rhMmﬁffl ‘bﬁf?f‘icﬁ&l h%lr g%{\%g %\Qt'ﬁgsrh%m ]eﬁlgg'cf %E@éovﬁh can

‘ég% 8 Der mat ol ogi Cc
1686Y19ehr g5 exapmRle, ARk aPgpeng estlkseot arctinidabirialdoieyisg 88s
hasleswghd Used altipical splutii SFERCRINBL@INSTa Fedb®8t 19fmonths. Hair growth

C I bl Ir atient %

R B TR S B B rs e e

tgﬁ%""t fakesepmeticplyielpwint. (QlindRag:, 88,4¥s 4.1 4An@BB)gEesti reported

{m»dmbta:hwre&cedfmﬁe r’@%ﬁiMldinSIGQV’cﬁffﬂQ suB_Q&e??D&Fﬁ%% RESI73, No. 3,
[ n

(38113 330003 T Be o @ ot Sgoiep0iede BEvnac 3

i FoduRe Biaher Tatesgyf cosmeticalig peassiable ddir prpwihdh pajients witly alopscia.

G -C6 al kyl, G -C6 al koxy, NO2, 25 hal oal koxy, or

hal oal kyl , b) X2 is represented by hydrogen, hal ogen,

, G -C6 al kyl - K N2, hal oal k ,
hal oal kyl, c) A ?sSV'g@f‘ggéﬁJtTe“gEx%%N\Tf@'\boog/ 117677
PCT/ 182006/ 001266 -3 0O Y or NRLNRL R R (1)
(' i) dj a&o!'dﬁncga {hQI%e;ma%Qt IP%/eLTHh' g\ﬁl é)rogﬁntrﬁod)ulaﬁgs

resente a subst

Bb‘ﬁg‘(ﬂﬁ‘?gYeﬁq J@e‘?ﬂ‘conﬂ‘?(’m&’é’rtb@feﬁ@'ts 1ead @@@fﬁs ineregiomay ky | |
CGapr&®nmbbpRyrmuladlbeiaivkyl , and hal oal koxy, f) Rl is

represented by a substituent selected fromthe group

consi sting of:
N
Ry

% O— (CH,),—A
|

in which;

a) X1 is represented by halogen, cyano, C;-Cs alkyl, C4-Cq alkoxy,NO, ,
haloalkoxy, or haloalkyl,

b) X?is represented by hydrogen, halogen, cyano, C;-Cs alkyl, C;-Cj alkoxy,
NO,, haloalkoxy, or haloalkyl,

c) Alis represented by:
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i) hydrogen, ii) (Cl-Cl2)al kyl, optionally
substituted, iii) (C2-Cl2)al kenyl, optionally

wG@astiiteot ed, 10 iv) (C2-Cl2)al kynyl, opti onaPdH1B2006/001266

substituted, v) (C3-C10)cycloal kyl, optionally
substituted, vi) (C3 Cl0) cycloal kyl (C1-C6)al kyl, in
whi ch the al kyl and cycloal k§4 noieties may each be
optionall'y substituted, yii) (Cs ClO)a%yI optionally
substituted, 15 vi C10) ar - C6) al kyl, in
whi ch the aIkyI | gioi €t i eg_ may,__gach be
optionally substit , 1X) heter yl, optionally
substituted, x) hetReroaryl (Cl-ClB¥al kyl, in which the
heteroaryl and al ky}) noieties each be optionally
substituted, 20 xi) heterocyclic, optionally
substituted, xii) heterocyclic(Cr-Cl2)al kyl, in which
t he al &yln iswgrebeiieraychieger oBRHEt | €s may each be

S%*(JS(’); i % g&g%re@éé ' %d big%ulgsgg!z pﬂ sselect?%&m \ge%p coplsm)tlng of

-(CH2) z msogenxmlqg)enr%@dz ketl, RG4RBIcoxy soalopikyl, ar@@alzylhoxy,
msf X' Wreprésenith by GONRBiuedQeiddd frérfriid) @@%%tmg of;
XXi ) (CHz)%OOOI?Ydand xxii) -(CH2)f Y - zis
represent ed’ b % er froml to 6, WO 2006/117677
PCT/ | B2006/ l00126m Cgl)alhyl thi¢r@lly%}bstél$e¢1t ed by an

i nteger fro i ach Y bs or is
representedn% &ég%@@%?ﬁe%¥m§%Y§@?@aw rom the group
consi sting Bf (O%Cidglkypy| apdiprially subgi®@e®10) aryl ,

het eroaryl ,yand felehqsipkyl, optiondMysuditod, ch nmay be
optionally subst??u Bﬁé y P Y2 ﬁz represented by

substltuentwbele@héd)Pﬂﬁﬁkﬂﬁé(Qkﬁwbmdﬁmﬁﬂ@qﬁm@aquwba$w
hydrogen, b. (Cl- S%%%%kg%%d‘&R%ﬁgﬂﬁb%xﬁﬁ&gétItUted C.

(C2-C12) al kenyl ,
(C2- C12) al kYhyl <C@1§t1d)%wé2mwa®lﬁy§%ﬂitm ed,

viii) (C,-C,aryl (C ; Ce)alkyl, in which the alkyl and aryl moieties may

each be optionally substituted,
ix) heteroaryl, optionally substituted,
X) heteroaryl(C,.C,,)alkyl, in which the heteroaryl and alkyl moieties

may each be optionally substituted,
xi) heterocyclic, optionally substituted,
xii) heterocyclic(C,.C_,)alkyl, in which the alkyl and heterocyclic
moieties may each be substituted,
Xii)  —SO0.-(CHa)rY'-Y?-Y',
Xiv)  —C(O)-(CHo)r-Y'-Y2-Y',
xv)  ~(CH)-SR’,
xvi)  -(CH,),-OR?
xvii)  -(CHo),-NR'R®,
xviii)  -(CH2),-COOR?,
xix)  -(CH,),-CONR®,
xx)  =(CH,),-NCOR®,
xxi)  -(CH,),OCOR®and;
xxii)  -(CHp)-Y'-Y2-Y!

g) zisrepresented by an integer from 1 to 6,
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wa@paeaywsibal kyl

10 e. (C3-Cl0)cycl oal kyl, optionally substituted, f.
(C3 C10) cycloal kyl (G -C6)al kyl, in which the alkyl

noi eti es may each be opti onal PFI/IB2006/001266
substituted, g. (Cs ClO)aryl, optionally substituted,
h. (C6 ClO0)aryl (Cl-C6)alkyl, in which the alkyl and
aryl noieties may 15 each bé-optionally substituted,

i. hetgr [ ted, j.

het er o@ q%(%ére&@%ﬂb?aﬁl %eﬁfpﬁéc éjt he heter oaryl and
al kyl 'r)roleé?h ¥gs ahpait, @a%mp@éerﬁfiﬁbymmtwe@hwmeupedhe group
het er OCyQ:blhsthtmg)ﬂt COO%jcbc}{o@Ayb(:(tel-G1&)ta@ﬂj hetdfdbalyl, and heterocyclic,
het er ocyclic(C ?) , in which the alkyl and
heterocy@F‘Y@f"}‘hﬁhé@"Wé@OP Iyesybstited subst i t ut ed, m

( CH2) Zj) SR3is re;lireseﬁ"n@ld%)/Z sObSBituent. sele€itl from M84Rup cordistifg of:
(CH2) z el e(nCI—IZ)Z CONRS, r. (CH2)Z NCOR3, and
s. (CH2), YY) R3 is represented by a

substit uentbsé@e@k)@ﬂi{yﬁ@nﬁlﬁm&t"heu@’rﬂéﬁgﬂ consi sting of
hydrogen, (£1-£1 optionally

substi t ut edg (58 8 )%‘kFX Omn%@t@y“&% (Cs Cl10)aryl, and
(Cs C10) aryf- (( C@)ké'l’ yptionply sppstisfed he al kyl and

aryl noi eties (0B, )%?cﬂéhl@eomiahw@@adshwteaubstltut ed, 1)
R4 is represented °by hy gen, C -C6 al kyl, or C6-Cl0
aryl, 35 n}y MS:tg we'aal@é(@nf?éa'kﬂyn wgﬂe*v t@g@l*fvl@ﬂd eycloaty!
al kyl n) or %%lél@gmg?eégg fe*BSno%Ql'iVEuBﬁ%té/M th the

adj acent nltrﬁg tomt orm a teroaryl or
het er ocycl i & fbiBpipyh ABiopalyshaiEsEy PCT/ | B2006/ 001266

-5 The CONPRUNESCOfanT &S Blfafkyl indeh FRANGESA P FBREG
nmodul at or s. TﬁeﬁC‘tﬁ’%)’slrrr)Jp]):(c}ilr]ndjsa Ial\r/lehafhflnlugly fc‘;ﬂr)ﬁia e may

andr ogen r ecepeor beagptfonslly pubstiiuiees a bi ol ogi cal effect

by bi ndi ng; tQ\eieh%r)f %@&%Wsubé‘fﬁ(@é&m ly, the conpounds
will act as, a

t

will act as” pg\e%? y@ggn?aéliyls n "\‘rlﬂ% thé}@%eﬁ?@i%?”d BIPVINO?Q?%
sel ective agonhgg,teaehgééﬁ,o,admg@gameaecept or nodul ators,

t he compoungs ,c u t, or alleviate,

condi ti ons g §‘8@ef°§%'§'8 R}&??W?'WEB‘E‘?}% riate activation of
the androgeh rheteeqoydic(C, Byatpd, ewhidh the el anbiredérodyoliegnoieties
for antagonists mclge&bstl% t.,are not limted to, acne,
excess sebum "SHERELPD %ogenl c al opeci a, hornone

dependant C@Hd@HQz%BICh as prostrate cancer, and
hirsuti sm fhqeg,coppounds that are parti al agoni st s,

or full agoni Eﬁlg)zﬁ%"’be used
p. (CH,),-COOR?®,
g. (CH,),-CONR?,
r.  (CH»),-NCOR? and
(CH,),OCOR?,

»

k) R®is represented by a substituent selected from the group consisting of
hydrogen, (C -C )alkyl which may be optionally substituted, optionally

substituted (C C )aryl and (C -C_ )aryl (C C)alkyl in which the alkyl and

6 10
aryl moieties may each be optionally substituted,

) R* is represented by hydrogen, C4-C; alkyl, or Cg-Cyg aryl,
m) R’is represented by hydrogen or C,-Cg alkyl;
n) or R* and R® may be combined with the adjacent nitrogen atom to form a

heteroary! or heterocyclic moiety.
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10 to treat osteoporosis, hypogonadism anema, or to
stinmulate increases in nuscle mass, especially in

woR®bilmy7di seases. The invention is al so di r ecP@dIB2006/001266

pharmaceuti cal conpositions containing at | east one
of the conpounds, in an anount effective to nodul ate
activation of the androgen -Peceptor. In a further
enbodi rticle of
manuf aglfenuéromp%ﬁg%g gp%/othla?gre a?drggé’n g&% an%PLﬂ%Hr% trlﬂé:
c@qu@umﬂwap%\%fkra@éu fﬁe@“dioé?farepe%‘?@ﬂ@' i Gewse g biglegical effect by

aﬁﬁ@lﬁ‘g t@tthef}acep\/ldrt'ﬁplbélﬁtthél %m;ibﬂﬁdsalﬂﬁlécﬁ b@&t&d’bﬂlsﬁolﬂ%ﬁlﬁaéd
OWt

a%'g% Clat S(]t HW ¥ {katﬁ ﬁ%B%ﬁ% 69?”5%‘3 fui@??r{,séﬁ SB‘? Ft?eﬁgve agonlsts
afelansiamen reseript roedulaiyts, drediomipounalb carebfwad teetreeat, ogalleviate,

dbdnem&&%sg&.e&m.msr%psﬁop@at&mm g tﬁ@arﬂir&ﬂeﬁ%@:@?ﬁ €xamples of

t t t t
R T M
csarptiom @ dragenicidapdcit, dpireael dgpdndant cdnoess sanidasoprostrate cancer,
Séﬁcmﬁjsﬁkﬁ] h‘gbge &Fn%&f gér@ ba Qa?!)rﬁé% %FWFa&@\'lsrf QS5 used
The co oun e used topica he

t Péréﬁ*r%' p?fPs'%%Fé@Q”aéf‘@Hu AReRH/oHi0 %W“E@ﬁ@fe""ﬁ?ﬁ g Musele R@ps:
eadpedauymntvaﬁnh@duemp@unds can be used in livestock such

as cat ﬂee nven%r}q% als§ Elke\%i%ﬁ '?c?pl}af%ac‘éaut d::g Iﬁl%n g&ﬂ?ﬁ@@&& least

w || increase nce
| @28Pf thecompeundg,tin ara@m%mf pifegctive t‘aﬁ‘P%\q"% ac’“é(ﬁtﬂ’” |°h‘ﬁ? giydogen
f peébt@f mlaaumeymbmeﬁt kiHelhaRiiaié Biidcfotitddn arlifie SFNVARNREIGRY

Tpﬁtanfﬁ@djit NSt o\(ﬁf'e oplth 3rhﬂo?m<§jsgpca%g§ré& aFe?all%ns Cﬁéupon,rﬁ%ssomatlon

tel S rev
SW@UP?}W\QWS Bévwemtb@ pansEmersn| hioyyit vaﬁghet mnowvﬂetﬁ allqymteoar

Cbcfh'dﬁ&n aééo@létyd With IWme Redfviiintds ﬂh’é%n&ﬁ@en receptor An additional
rou

f
TG AR GBS P S A e PrE Br el
nmisaprirenyistechefivatierdof el ameiogemieesptorspeci fi cal | y i ndi cat ed

ot her Wlnsaefurtﬁgﬂemgéad%éﬂt tI@J‘&mp%hﬁbQ%é\Esﬁ hﬁk‘:hﬂl t@ﬁld&(,reea%l)%g
as.inte i ndi cat

PSS PR SRS i0 Sl Gt Btlossc e WPRITICh By fiep B 5t
otopballyrin the tredtmemt dbexce€si seb@6 and/bnyof acref ers to a branched
or St B i BALSE ARl ko BGOSR AL ol bl e,

6 carbon at ons, SUC as ne

i glgi, Icglﬁlfﬂns figh, &ﬁ. yl' he compypd \yl?/ mcr,géq.ﬂt ¢ grog{{hgratemd enhance the
ZQQEmE&ﬁﬁf%l?raﬁﬁﬁ/theBé’:ﬂﬁﬁé ,04 Rgfoveféedafiicieady. C6 al kyl ,
optionally substituted" refers to a branched or

strai ght chained al kg oup containing from1l to 6
carbon atons, RFEIAERS %%%I?WFON&'?}WE 'WE%HFQJ]!)yI
i sopr opyd heaﬁmbsl\vam this S6&UAtent are AN bthg utMiad ex&wﬁb |t§l|‘bV|ew by

|
h%%ad%lr ?H(%r s”gé{ld Rg’( be%Qrgstrue as lh{rlltmg ki]ns’tue)ven%; on5dr II&\B%S a) ?rl‘},en t

s@la@'@ﬂfed from t he gr oup conS| sting of hal ogen,

haI oaI '%1373 r%(droxﬁ\l(\c thiol, cyano, and NR6R7 in which
ngikxepplificatiffiependent |y represented by

hyd r ogasused tithudboutahik ypplication, including the claims, the following terms

have the meanings defined below, unless specifically indicated otherwise. The plural and
singular should be treated as interchangeable, other than the indication of number:

a. “halogen” refers to a chlorine, fluorine or bromine atom.
b. “C - CG alky” refers to a branched or straight chained alkyl group containing

from 1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, pentyl, etc.
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d. "Cl- Cl12 alkyl, optionally substituted” refers to a
branched or straight chained alkyl group containing

w0 e@ai1l76vd 12 carbon atons, such as nmethyl, etPyl/[B2006/001266

10 propyl, isopropyl, n-butyl i sobutyl, hexyl, octyl,
decyl, etc. Such an al kyl gup may be optionally
substituted, in which up to hydr ogen atons are

repl aced “by CaaIBylhf{btld)rtaU}e%stﬂ&b@Qéfgrq tJ&Qrﬁhéhla,@ og{%ﬁ%ﬁt chained
consi st ng(y hal ogen, hal oal kyl dr oxy,

cyano, mﬁomﬁ'ﬂ'”g\ﬁp@ﬁ 96 cayhen Wnalsecm medted, iethglin-
above. 1prapyl, is&RepyChdusl, lsebu, p@ﬁlfyl @tﬁ 3édcbf aﬁ thy?l tgl'c;ulﬂ’r@lg be

n,or nched-
hyclr ocar ERenalysAbaRied Ity 1 PRESSN aigne s plerse by
at oms  andubstitugpt selagipcirone thelgtanp conrsisting afdaloben, baloeiis/l, hydroxy,
Exanpl es tad, o@édceasd NRBinGitch AP aﬁdé ﬁgﬁe eﬁrhh’?d%}é%nadgnt Wy
| v L,
g;gpf% rep&gSént é%?’awdﬁ’ﬁxréf’ lénciﬁlaﬁ%i'r oup may be optionally
subst i% ut@dC,,iatkymertiomaliy pUl:tStutuﬁd Z@fewgao@amheaftoemug‘m €Ehained
L.tu ected fromthe gro
cons: st 1 B gfbuR SRS Aot 351 AR5 aipsoih ot REGM, ety n-
cyano, aH@PNRBTRWPyh, Prbuibli isbbuty hgxya mdtyRddeylaete. agh defikped
above. f grou&%a@@o@bl@l ¥libsfiiel QH Rhicy uéf&%‘h/glitoﬁén Homs are

t ain or branched- chai
L)%Ireggar r?cer abl %lgst%am siq5ied Fomrtemgroun gonaisting &f iriggen,

a i.pl e
e S st a1
Eé&ﬁ‘&% yny?

ropynyl octynyl, and the |ike. Such an
gl k%y&{ é}zo%@ alfsgiy! Ontbenaﬂptsultxstmﬂeﬂ Yreferslis b istralgte-dhain 6 DAdHCRSY-

ugl teﬁt 2 d f#hﬁ(}gl% ar@énr al |caef %r}l’@nugq Ce yqﬁrbgag}%%tslaag ?ngr
hydr oxy, MR ¢Earserrbon tilwbdﬂ bondsy Emmplami alk&ibfadicals Mclude
whi ch R6etamh szafymasou%fehﬂeﬁhéké 9.3 &an%mn and the like,

"hal oal kyl ]‘ or stral
al kyl gr%lf B acorlﬂ9 '?ﬁﬂm%ma!f {’%?H“i” 'bs@swéﬁeﬁ’dﬁwﬂ%%m 81 n
whi ch athydegen atome ateyeplange hy asuatstiunt slep&t@ccfdﬂr; th‘édt?gdg[) 2
nal ool Ky s8ing SN AR Bl it 1y s iy whi
trifl uormarmurmylace ab-dbfineti@bavec hl oL?oft hlylsobﬁt fl uo;gé
¥ (b T pPATREEAN el (S5 s Sk reinibrgeine
at ons" rabﬁle thgdrbe@rtsonshdici @iﬁtanmr@h‘ﬁ*ﬂ@@ 12lckibbn S6RAY Bnd havmg
cont \%‘1 ni g, rﬁorlggcaagboﬁ %Eukgglptng 2 onds §¥%Iqs§??l%pﬂda@ﬁalwg lydle
Ianhal ogeertl“y(‘Yl @OpWHrb”t@X'a?ﬁﬁYW' @fiq thé likeo@B¢than alkynyl group may
di chl or drmbivally gibstitted, WNHERAR/ t&éﬂf&ggen atoms are reb)lacec? by a
PCT/ | B2 %gés[n%ﬂnzs%%ﬁtefi Z'om the % on%%mpgp aioge% hy@?’fyahi‘j‘l’ﬂ'ky'

with one or nore
chai ned taiblkeyayo, gndupR a;aonm @hioh Aank /S rar@amfumrhb%eons

%QIQ&K}(V’ rQFers% Fgéxcawela o\{l\qraéghh%awag ﬁﬂS(yl group containing
fromito6 carbon atoms in which at least one hydrogen atom is replaced
with a halogen (i.e. C,-C; haloalkyl). Examples of suitable haloalkyl’s include
chloromethyl, difluoromethyl, trifluoromethyl, 1-fluro-2-chloro-ethyl, 5-fluoro-
hexyl, 3-difluro-isopropyl, 3-chloro-isobutyl, etc.

hyd;ogen

h. “C 1-Cz)alkyl substituted with one or more halogen atoms” refers to a straight

chained alkyl group containing 1 or 2 carbon atoms, i.e., methyl or ethyl in
which at least one hydrogen atom is replaced with a halogen ( i.e. for
example trifluromethyl, dichloromethyl, etc.).
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i.e. for exanple trifluoronmethoxy, difluronethoxy,
etc.) 5. "O- C6 al koxy" refers to a straight or

whe@eakmwd chai n al koxy group containing fromBCT/B2606/001266

carbon atons, such as nethoxy, ethoxy, n-propoxy,
isopropoxy, n- but oxy, isobutoxy, pentoxy, etc. k.
"hal oal koxy" refers to a brahched or straight chai ned

al koxy; gn@g gg)?ﬁ&{){%hlggng:ged wnllﬁ% or th&e ﬁalg%rn Xedh a?e? to

whi ch”'at rogen omls re
a hal ogestrdight ehaifsd- a%x;hgibmaioktammb1 oExaafpbrestomfs i.e., methoxy

sui tabl e p?h ll*\ﬁﬁﬁe\fh Iéa@tcdngﬂ?ﬁ‘&@n%o?ﬁrﬁﬁ%b@%d 5“ %P%?gg_n(

di fl uor one tr| ["'uor one

et hoxy, ke ff@r@esaraplﬁtisﬂwyﬂetsom ‘f'fl'tlﬁft’ﬁth%pﬁ%)poxy,

3- chl gr o-Csa@)ulkoxy ret@t @ a straighl &ebrendiboaniih alkeidraupabhtyining
substituted feans a cyclic, aromatic hydrocarbon

cont ai ni AT RCH b?rba'@'@s SHFRRTM B SHEEN Y ANRIPROXY. STOPEPOLY.
groups i naluteslg isobdioph eerydxy, emapht hyl and bi phenyl. Such

?2 ar ﬁ%)n qﬁa’lo% kX)g}TPéferQ E"s%o&%"{‘j’g% s¥ra§h*tt2:§£ h%&%ll?o?(nﬁp P&co%?ammg

i ndependérﬁltnl Tyto §gprgen algms, r"a)whlt:m@t lepsbang hydragenstom i§ reflaced
hal ogen, with bih@logdhy(@d) T,-C; RXBILY). Efa@h&@} é\lltjéMé haloalkoxy’s

Cl- Co) al k b
hore haispane b oEatEl i oty b elioty 1 NG gro-
nore hal g@gns 5-ﬂuor@(n@)oxp{63 dlﬂLQ@lSQI(F@)OXD—SR@bI’CSR@)U’ECS@,%
and NR6R¥(c Bgyéi‘ﬂ’%pﬁénagi{' %bﬁ»ﬁ@t@d H@QWW&%M%C hydrocarbon

represente& or hydrogen. These
subst i t uepntaningiffoné te Hecarkparpionsy ExRmMples eyl errePsiegiudse

| gcat edl i@ﬁer@'nﬁamﬂﬁﬂ 5ﬁdqﬂ)h@ﬁyl t &@hlahRg mbx@’@tmdy%e 0 tlonally
cheni ca S
opt 1 onal USSR P pEFuPE R oty b i

parti al | yndepehderly selattediiremn the @yasibicensising gfdielogerp nitro, cyano,

tricyclig @b%/ylo rcﬁﬁnkgla{c A@hﬁrks*yn @@ﬁl@%@bétmmm@nx or more
has 3 to 10 carBoR és of “cycl oal

radi cal s hplagengd€, Cg)ylhom@anﬂwed vithohe bunge | halogens C(O)-R’, -

cycl opent cI Qhex cl goctsyl , and the |ike
Such a &y‘@ ﬁé fty'fh ﬁiré Me Foisnd Bnaeegeh independently
subst i t utreptigsentad m&ncgh mpjl brthyérob@ad g esubstit@emss radyebe the
repl aced by a substit Uent sel ected from the grou

consi st i AEM®P" BP'HUPOYBRAY PLIPSRS at A% H"H't'o%?ffd?%%g thatis
( C1- C6) alckerhicallf pam@B)os. koxy, (Cl-C2)al kyi substituted

with ope. @ dJ@E;%loE@(blo&ﬁngﬁ'all g&f.t%b%%gwﬁ%&‘ﬂ?%%%ér‘%ﬁ%éy

with one
SR, S02 Retuﬁ’%ﬁﬂ* mgReRYPlic, Pﬁy% PIHCYRic #ygﬁ@c@wa?remggch cyclic
def i ned alvistehasrB. to 1 Diedrbsroasrys. Exsrapley & cldoalidl radiexeihdlcde

ring haVI (g; %Log[}@r ?yf:lopghyﬁb &9&%&2 c%/?loc?c%{l ol ?h% k&, ¥Tkn

oxygen,
Celors t@ ol kybgrom mayerapeipraly ?qbﬁtgutéém whigh lﬁg’wf hyqrogen

i' .Otr 4 @toﬁﬂs@g@?p%ﬂmas’hbam}é@m@%@%m tle @Uupfdéhs@mgm
ni trogen _an sul.f u r n
atom 2 virBbeked st bsbeRkbobaEgaRog &, Lk

substituted with one or more halogens, (C_-C,)alkoxy substituted with one or
8 6
more halogens, - C(0)-R®, -C(0)-0-R®, SR, SO,R® and NR®R’, in which R
and R7 are as defined above.
n. “heteroaryl” refers to an aromatic ring having one, or more, heteroatoms
selected from oxygen, nitrogen and sulfur. More specifically, it refers to a 5-

or 6-, membered ring containing 1, 2, 3, or 4 nitrogen atoms; 1 oxygen atom;
1 sulfur atom; 1 nitrogen and 1 sulfur atom; 1 nitrogen and 1 oxygen atom; 2
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nitrogen atons and 1 oxygen atom or 2 nitrogen atons
and 1 sulfur atom The 5-nenbered ring has 2 double

whowddi1mnd t he 6- nenbered ring has 3 doubl e PONTERN06/001266

The term heteroaryl also includes bicyclic groups in
which the heteroaryl ring is fused to a benzene ring,
heterocyclic ring, a cycloal&yl 5 ring, or anot her
het er oar

syst ens Wtroé% rbgo 45%%@& en%t(c%n’?, %Flé]m%}g%e% ?o%syénd ﬁﬂﬂfr atom.
furanyl, Tﬁ%ﬁ'@l@mbefeﬁ mingikgsd dauble hRrgs@ng the 6 meméeryﬁ ﬂng has

thi az Iol yB doWé Baab yﬂhe tIhe@idawi als@Mélths%Ichb groraysr i Rlch
qUI nol 1 n¥

oxaa azot it A D Bor o3 bt e oS RS F et
triazol yking, [geam@‘[eb]]@tﬁp@mylng Examplés of fich h@erparglting systems

7- benzoxagrby lbut Afe A& Ilpﬁé@t’orﬂyq@@p uYa{nyl ﬂ;\ren 1, imidazolyl, oxazolyl,
benzot hi azo

20 N b gl e e P w&ww% ' ned
i mredi at benzotuamy efraiofe, ishquirolingd okmlatolglamtadlazcayl,ommmfolyl
the het ef@aLWh, ﬁ‘ﬁk(ﬁ;‘l yben,qg[)ﬁ tl@&ylsé'bﬁt A %&a?olyl 7-

substituent, eéach substituent is’indépén ent

sel ect ed PW%H@@H@'@?%ﬂﬁ“@@ﬁ@‘stlng of hal ogen, cyano,

ni t r 0, o. hytatadoayyl, dplidnalpsubsitatbd yieferd t&h-he@)aakyk msigty as defined

E g% gg aI rﬁééd:ﬁ&ﬁ % dv& Lilt) glqla%ﬂ; {5 4083%09 ratomgro?thg ﬂgt%l%ggnsmoxety

SO2R6- CMeY bﬁeubsﬂiex%wah @sm’ﬂtugneeacb ﬁ%PSNR@MS Indeipﬁndﬁmlyc h

R6 and Réeladted i thelgidup GorRaveol h@logem%faﬁé QRYC hyRfrox9r (C. -
heterocycllc rin refers to angg - or_4-menbered

ring covwalHi (rgCaakenelCudi.ailvbepeitetmindmoprggdalogens,
ni trogen @[@)aﬁl}cblx;l Yibstit®ed RitPone &7 mo?é)haloans S%ZRG 8(0 -Fl-c(0)-
10- nenbere& ring contalnlng 1, 2, or nitro

atoms: 1 oorxfygan aAd NRIR ;I4nwulcﬁ n? ait @ dre as auﬁhémﬁne and 1
sul fur at‘hengro ni t 0]

en en
at ons I n non- cg%]e aoéen rocgs lctrm% re ersytg %ﬁ@bireéﬁ?q ur
atom i n meHaiRHY abetﬁltoafpns@etepteﬁ ﬁ@m @xyggngumﬂen argtsolitg; dra 5-, 6-

non- adj aceng. opesiot h\@ﬁh%erea_h &hmqr Q%r@'nﬁ@g&ﬁa‘ior@s ;to
1 doubl e bonds,

t h
L e pRaAaT i 2 SRg: ERndadrana ] e HB TR e
may have 1®xygen a@m 8roxRed eloisén iooredimcent hesittoes; h oxygen and

" het er oCY Glykr ‘atof i§ Aon- éd?éﬂeh‘t%@h&?‘lscé/r%l éuﬁur%fo%ﬁ@ ndnnao’f%éﬁh

any of the above het er ocycli ¢ r| q
benzene PPSRPNS-gNERAT @9 87s ipch %@ﬁtbﬁ'?f’é V‘? ﬁgarﬂr
anot her 7hmedngreosiyrings taveiong?2 buble lexeasyphethe iBng @k Y0 membered

qui nol yl Pééﬁ a'(}gby‘i 2, gf% ﬁl%lé grﬁ\gtﬂér !’\é{érf)cychc als%

benzofury hydr obénzo enzot
like). E‘P%‘i:@i‘é’lc'i"’(ﬁoqpﬁé] Wanpjyf e RrPQYP ﬁ?‘lerocyc"c rings is fused
tetr ahydltcoé baraend ring, 4 &fcloadiade of dyclogneiny king ¢Hgpethedi nyl

P'Sgﬁ[]fg ' fﬁg erocﬁc%@ﬁ.‘?q“(ﬁ %%‘Fe?ﬂ,%w ‘3? ri%ﬂi? ;éoﬂé{'holw ‘

tetr ahydrt%fﬁwdé%l“éb" é@ﬂzyfelwbdlhw(aheﬁmiwyw 9¢nzoﬂ3leny) @ngthe
H- i soi ndqke., Hét&bdyaliey tHeR& pa#akim Y, tetratyar@hwai@p oxazi nyl,
o o Bl oo hSA AN SRV Shs o,
oct ahydr dfeetemyluinetityy| tetraydrotieting, tatpinidrapyragge.i dimaltd-y

subst i t ubRahioll§| &lirydio0 HRisEIIoR, RENIRdlFos@Bift ¥tr@Fdro-oxazinyl,

def i ned
thiomorpholinyl, tetrahydropyrimidinyl, dioxolinyl, octahydrobenzofuranyi,

octahydrobenzimidazolyl, and octahydrobenzothiazdly!.
g. “heterocyclic, optionally substituted” refers to a heterocyclic moiety as defined

immediately above, in which up to 4 carbon atoms of the heterocycle moiety



10

15

20

25

30

35

w61 BBO06/ 001266

I medi ately above, in which up to 4 carbon atons of
the heterocycle noiety WO 2006/ 117677

-9 may be substituted w t hPEI/IB2006/001266
substituent, each substituent is independently

sel ected fromthe group consisting of hal ogen, cyano,
nitro, hydroxy, (C - C6)al kyP; (Cl1-C6)al koxy,

(Cl-C2) al kyl n s

(Cl- 2) al' be %g&g{u e}:l% ﬁq g%stt FUﬁI% &achl su&?trugntrkﬁhﬁ?eg)gposehtly
(O - Re, Se'€3€t€§j fr‘@’F’QSQVCB'PSR@'ST@MR@‘OQWCWBRWO thFPqu:h

®6t ﬁlng SRS;G%[@ ﬁ;z tcg)r%%é{}ﬁ ﬂ)f@iﬁﬁﬁll sn.!ﬁgt}{uteé]{vﬂ{)ﬁ%ﬁ)? m3 eq'mogens

subst i t u@gc,) Mk&(hs(t@tltuﬁﬁ)mtlablhwdr mdré hemgehs sGI(IS)tHlat umm RS,
is chem call Egrmssol ble. r. ¢androgen"” refers to
t est ost erSFheSQRUANANR Pr.drwhiefbR sanglit] arpeascistingdiabgve. Ay

t5- gl ﬁhg nﬂ.@gma@tn FABtA @%%etdrdﬁ@bllécﬂih@ Bhal U;Stloﬂélly bk isiBstidd
(0] | r I‘ oqgen. r
andr oggng‘% ?%n‘?ef ﬁ'gy Séth %”Jbs’tgé%gr‘ls e@fcﬁlﬁaoe”g'ﬁ%ﬁ%v ari es,

as wel f. aendipdent efanstoddstasteraneaind its yracunestrs andamedabolites, and 5-

su bsti t ut:gfla %dué@‘ﬂnﬁﬂo@@lr\saﬂgﬁ@ﬁbeﬂﬁ not lifhited to dlhydrotestosterone
" phar maceutl cal ns, sujta

P e Agtrogeh et S SR Eons fpm st oAty wRLgind, &nd vares, as
phar mac e wteil eabll fgrnasca eptial syntisgit tusd substitdted erahddified androgens.

sui t abl e <fiorn g%cm Acegp;egbw 2 d:%ﬁ&tﬁéi%ﬁése SHeRn@R, the

preparati on of. npoun armaceutically
accept ab| @& 'l.nté?“d"r‘dsto F‘?ﬁ?réﬁﬂrélj“c?%'c%‘"éﬁé‘?ep%'eéPlESi?@P to salts
phar mac e ylitabil foryusa tciequsaibl eoceeded, sudilbd the Preparatich’of e

" phar mac%gttn GALl'y acceptable basic addition salts”
dependlng on actual structure of the conpound. 20
v. " pher nefeentoeetisrinacarriaiin wls’ds intendpdde taferiioeithgal t s*
Is int en@aﬁhrtaeeuaamwcdeptamwcxd RAdtdN@YIs® oOhHE@MabeL@Eally
e 2 el AR Bl Rl RSB TR e
Il ust ratcpméounﬁor gani c acids \Nhl ch form suitable

salts {ne Mﬁﬁad@}vﬁ%ﬁ L&tatfo adtyAHaRBA S4yGs mﬁelr\lj&htld rab;ﬂy to any
and phosphoric aci

S odi b ot Bk S BosR e e Rieasd! & e o5t pdttor

hydr ogen représeated by Formuist | oa gy Itwn@amd:at@cllldsratwe\nmr@dmlc

form sui ta@ﬁé @/hl%l‘ﬂo?rﬁ suxﬁﬁl’elégl% |F|J\ﬁje'fﬁ9(§}90hlor@'hydro%guc sulphuric,
tricar rati ve of such acids are

0
for examﬂ)‘% Phospairs geid an%%q' e Salieg1oh 2 BeFiHRyERohyarogen
mal oni c, ostbepbbsyphete, gldytotassiom hﬁ/dmgiinlsolfatmlusttanvé arybras aalds,

citric, %‘r‘cﬂﬁ&h“sun{]ﬂi’é s%]\tgrnclu&ylﬂé RONTBY S L mpeﬁ cfac.ds

hydr oxy- benzoil c acetic, cinnamc, sa
30 pheno%%%'ﬂ%Pfcsucrba‘%"!ﬂ %Wégmnfp!ﬂnP%eﬂ%@iyeohcdﬁfaw PVrUV'C
sul f oni ¢ naedanits siuiaia, g)&tarﬂf.‘tuhﬁﬂ@ matie) kfrant, @ltlﬁcas&or@mdmalelc

éi_ [‘%g{ OXW{J]JB% % dla%n‘r%gfg ﬂ{ae&??{})héﬂ{]&c nccannafm %51«:}4[& 2-

general , Pﬂ“ﬁ@"%”él"'%@d@'t@f@ﬁ“”@alp £9jd, ap! S‘t"ﬁ’é@ ecigotsb anstnane
are sol Ul%luﬁbniorhcm@hGQ -h§dhexyediah®sidiony 8@ BbA dhs eérg@m B either

forme, gdapaiy Selalih bR Ao Rrireb R rd g g sere
of these compounds are soluble in water and various hydrophilic organic
solvents, and which in comparison to their free base forms, generally
demonstrate higher melting points.
w. “pharmaceutically acceptable basic addition salts” is intended to apply to any
non-toxic organic or inorganic basic addition salts of the compounds

represented by Formula 1, or any of its intermediates. llustrative bases which
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w. "pharmaceutically acceptabl e basic addition salts”
is intended to apply to any non-toxic organic or

WO pwsgEmerT basi c addition salts of the conpounBSI/IB2006/001266

represented by Formula I, or any of its internedi ates.
Il lustrative bases which WO 2006/ 117677

PCT/ | B2006/ 001266 -10 fornr¥hitable salts include

al kal i mega sudbleAdak@inbinGs %l%t%gﬂahmgé’nﬂ)ﬂ&%ﬁWrmg

as sodi um hpOt assi um calciu magnesi u

hydr oxi d&5¢ aSsRAiHR; RotassHe %ﬁ'q'%haﬁgaesw |0r:9%ﬂumdwdrewdes

ar omat i ¢ aomgalaj andalipiaes, aticyeie, a&rombbkdamﬁhmﬁles such as
dlp:rgfjpﬁlg%gt@%e ﬂer ?.Fﬁ% hgl&lnﬁg" tgﬁet{lﬂg\'ﬁmg Ia%g Iplccr>]l n81

t r ansf¥%r nedrgy “3*?"\?60 ‘fQﬁnW’P@_flSdhqt Rk rapidly E@ﬁSfOcth%IO wivel togfield the

L Ihe gbov @aifed dditﬂpalﬁ*sddo‘f e aﬁéﬂ@"f@‘m@las ayr d?(ﬁﬂbl@' B&&iy&ro!yé]s in blood.
00 r i SCUSS |
H guchi h&%.xg%%?s E\J?S'On S EpY e(ﬁi MU Eﬁ ! angS, e#{g& Rrorgpgs as

Syst ens, NO‘M Delivery stermsd Val, & &. theSy.Gfo SyrupasBer Saries, aad th

i N Bi or @wgsveisiecadrs i Ianrtsg bésidA B8l B Sl Ro&H. Arﬁ%@ﬁ d
B. Roche, eutical Associ atlon and

Per ganon B?rggageu%i% @?SC’CBE?W?”? e&%ﬁ‘ﬂ?ﬂ PLgse 19??1(?85“;5’6?’@%%( e

her ein byncpl@f)r@tegﬂneemwreféxeomound of Formula I"
" conpogineg, Buer?FbrPr}ﬁ%ﬂ‘ kQhp our@@t@ h&%UHﬁHﬁ"de%ad “c ac?oands"

used i nt er chan }%éé Er oughout I cation
shoul d bé"eHSS% gea Pr%“t tflﬁeﬁpﬁ"ca Anp ghquld hedreated as
to warm lsyrwodesl ani mal s such as, for exan‘pl e, gui nea

pi 93 ;S?fentr Befs to %Fnl? blbéded %ﬁ]fr‘zls s{léerzPs' o? exagn?g)% Humea B Sgs

nmonk eys anzees,
aa. "tredtee Faé% goreilsy ??tﬁt r?@b%ﬁapm% 517‘0'@}193’% ﬁ@me@mg% GITEY
ei t her r elacquee,andhbi@unsat e, or sl ow the progression of
the p 0 an)

danmge e st JPAS B b el Ale Bt b e, o
refers tSOWNITRIPHESSIINORBP patients dissrsm(oneandition vs emyissusn .

Exanpl es dbmadeldSodpitdinithad didedse.Chi ckens, fi sh,
turkeys, rabbits, etc. cc. "i somer" means

b:lt er el% gﬁgﬁéck %%sjs w%ﬁl%g‘%t,swta%le for umﬁB glafsbcgoﬁg,tﬁrgfflon
possess GX@MRips 'mﬂdé P&ﬁi Qﬁéle @mker@r fish, RiEeps chbbitec biccent er
may exist in the R or S configuration. Stereoisoners

i ncl udes “BbhermasisCERRBBEMS! arRIT gt BEInferad el BBibivC
forms as well as racemates and m xtures thereof ee.

" JEOMBY iGio) 939&{?& m%?%gmém%ﬂ sé hat, iy ex Ifl'%t)al deNters

cis, trans zusa
forms as ans‘PEICh ﬁ%“t?ﬁ may exissin thedt @ct Confmlr@@ﬁ t Sllerpoisémerne

conpoundsclbiestdnelisbrfadhiedc, ehantibM¥ricenb Shimfc SRR dIGs
i soners. ra‘ghrgategggga unds of the formula (1) may possess

one oOor nore asymnmne IXtu esél’éelrﬁ I‘S t hus exi sti ng as tV\D
or nore, st er eoi SOITEH c forns. The pr esent invention
i ncl uckes “agamelrisdsomedimaageieampogndsyteas msy wstdn eindrans, ant,

geonet r i enth&RAeE)Sarf zubdemsPEPRHRSSs il ab Aiviutbenbiedr, and

m xt ures

Certain of the compounds of the formula (1) may exist as geometric isomers. The
compounds of the formula (1) may possess one or more asymmetric centers, thus existing
as two, or more, stereoisomeric forms. The present invention includes all the individual
stereoisomers and geometric isomers of the compounds of formula (I) and mixtures
thereof. Individual enantierners can be obtained by chiral separation or using the relevant
enantiomer in the synthesis.
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chiral separation or using the relevant 35 enantioner

WO poobheresynt hesi s. WO 2006/ 117677 PCT/ | B2006/ OBRAR2682006/001266

-11 In addition, the conpounds of the present
i nvention can exist in unsolvated as well as solvated
fornms with pharnaceutical |l y-ldecept abl e solvents such
as wat d l,

vat Ig gdcpt?oﬁ'mhtﬁg %mpog@%sofgﬂepr%seht mvel'\{]cing:%F & "} lll' ol@ated as
uv@!aswdv@@ri fofrasy Wit pﬁﬁema{cwc@wn&m@@e@pw@m%h @8 water, ethanol,

I éh‘él@ﬁbt Ilk@ NA gérrtéem QW@%rﬂiﬁ)ﬁre&JoﬁQd&é’d wblemqme@hso'ﬁ/ated

st al ma
SR SUE b o S tigvenn. "GPP ke S0 W or
emwe efysiebiemistigys, i.epolymaipivs, or ey may existas ewnpbeusdslidst All such
H’@ﬁﬂgblr@erlcoﬁ] égsédiﬁ‘ytﬂeglﬁ%om trile noiety. To further

exenp e i nvent e nu systemfaor this
o, de eLOwERE PR oM b e MRS AR
Zexd¥mplifil thk irBreri@ion,ibe Enbéripsistencior this aifig ari its shiestitibon pattednds
| SonHBabdtuted with a cyano noiety as depicted above.
Position 4 is substituted with an oxygen atom form ng
an ether moiety. The 1N iXrile will be further
substituted, as depicted Qy gt any of position 2,
3, 50or 6 with a halogen a a cyano group, a
(C1l-C6) al kyl group, a (Cl-£6) alkoxy group, a nitro,
15 a hal oal koxy noi ety or a hal oal kyl noiety.
Typically, it wll be a halogen or hal oal kyl nnlety
| ocat efgpsgien ﬁé’fhﬁbewnm%‘éﬁltﬁ liged With p&vanpnaisly #5/depicted
V\&Hok/e brosttioh & issapaitiddwith dn@kpjed Gtoad fornbilgarletidr moiety. The
position of the benzonitrile. The benzonitrile my

oﬁ!ﬁ"?%ﬁ'? Wil hedurthgr substituted, 2p Sepited RUX » alany AlRosEee? 3b"§§/°r 6
Xdith avmdidyen afoh, & Bysmib R/up ta€nCsy) a8@l @eiped (G @ alkdxe gipup,Witro,

FRAAS R el ARERR Do PRcahithiSp oFlon ok i)

b@mp’@;@gg’@@ athe &1137 Broepifign |MR§9 peigallyiteyi! l@ftrlftqqg)methyl located at
bgaz@ns béélﬂoﬂ of ik beronitite THE m&unﬂﬁe Ry dﬁﬂsrm Be lfurther

"SBlPe s R STHTRL Fi i B S sHE o b ionsng
stidwlagdre byane, (CnCerikylet®h&di atomy, a nittoh baldaditoxpand haloalkyl which
2m9§9@|¥&é&éﬂdt@hﬂ%maﬁﬂ EE;Slﬁb%ro?{h@%ﬁz%htnlél ng (i)") 4 3 O

1 of t °f|“2¥c°c°5‘|‘?{’“r\df° a1 FoVET # G

Al PUYA ¢ elgr m%‘?}bs qft“ﬁieé 8xemp"fy
wihe inverrtien,difie humebeang systemdor theske eidgsaib shaavnfbelowR'in orle@sibbdiguent,

2th)é"|alc gﬁé&%ﬁo&:ﬁol dﬁw‘ébéé'ﬁel-&r%ﬂen"”[)ﬁgﬁ(g‘)he 0x0 function

depi ct ove [actam na onded to the ether

/gl
5 N——

R2

A nitrogen atom is located at position 1 of the lactam. It may optionally be
substituted with one of the entities listed above for R'. Position 2 will always be
substituted with the oxo function depicted above. The lactam may be bonded to the ether
linkage (if no is 0), or to the methylene moiety (if n is1) at any of positions 3, 4, or 5.
Typically, the lactam will be connected fo the ether linkage via position 3. The lactam may
be further substituted at the remaining positions as indicated by the R moiety. Any of
positions 3, 4, or 5 may be mono-substituted, or di-substituted (if chemically permissible).
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l'inkage (if nois 0), or to the nethylene noiety (if n
isl) at any of positions 3, 4, or 5. 30 Typically, the
be connected to the ether |inkageP@i/mB2006/001266
position 3. The lactammy be further substituted at
the remaining positions as indicated by the R2 noiety.
Any of positions 3, 4, or 52ray be nono-substituted,

gyt YEBb AL BT DSRTSBN b i o

4tympally pesitiog i4-vilLesdissukptieipdwiith HN%ﬂ?tbwlémC%qnﬁyl moi ety
(i.e. khscbonlekibblimeiPhe lactabithéigt lsya PO&Ldideninglagdholn Blow
%%substltuted with two nmethyl functions. In a second
nt the lactamnoiety is a 2-oxo-piperidine as
shown below (i.e. ringii): 53 402 NRLR261A
nitrogen atomis |ocated at gposition 1 of the |actam
ring. It nay optionally td tuted with one of
the entities listed abov R1. Position 2 will
al ways be 10 substituted_w t hN+h& oxo function
depi cted above. The | act gay1be bonded to the ether
linkage (if nois 0), or to the nmethylene noiety (if n
isl) at any of positions 3, 4, 5 or 6. Typically, the

| act an}\Wter;enQﬁorﬁ %%&H%ﬂp&sﬁoﬁ li‘%f tﬁ& El@l%m G NAES, dﬁnéhally be
posi tion 3. %éa her substituted at

ﬂJé’S‘i“\é*ﬁ‘éWH? ?1“& %%ef‘ 'tt?ﬁli,s‘ o 0& 5. é’asw 2'HbalReYS RS ety .
Ambs’mtlted pitrsthe oxonfenddipn depicied aboves ThaYacken may be bonded to the ether

i ezglh ﬁ%&m %mgxbné.ﬂaétg A}Oﬁlg%dat Gy ofg)pﬁﬁqqsé'i ¥ ot8.
Y ge ew%%‘eéh%qthravmﬁ a'a positipn 3yHiedpctam nay

i IXPEAY: 85 13
Xﬂe fushet BLIBE@teAat he kémhditiigroeitibis asaiibatesl bl GRa’@tbicdl. Anpef

Z608)44,90% 8 o W16 o ABnBRRMNlech I e B SFoFariltl S0

or one d at
t%mﬁs'bbbltl on of the phenyl ring, X2 is hydrogen,

and n Msre@pedificl mbSdimlefits bf thé InvéHtiOMAEINYE coripdunds of Psratiadlin

at, the 2-position of the phenyl ring, X2 is hydrogen,
'&'hnuso 25 1v) X1 is trifluoronethyl and is

Iocat ed at the 2-position of the phenyl ring, X2 is

hydroggn, n iy lé)ohlcf?cné# tﬁlubl%mreﬁméi‘ﬁa Nb&sbdy tHe'Z%sﬁlbﬁ of the)

X1 is triflugfo ocated at the osition
of the phenyf’g?'\nﬁﬁ‘g’ ”ﬁggl'sshyavg?rbgen nis 0, and Ais
repr esént ed Diy isrching of irflueromeihyl @hd Blbcated pt tbe 2ipbsition of the
di - substi tut ipa, ﬁ{ngm}ﬁé Wdﬂi&eﬁf a‘HEl nid® pyrrolidine ring;

30 vi) Xllsi;rlfluoro and is |located at the
2-posi il on off EHEIYSFRERIM ?‘%ﬁﬁ'ocat%?a" the FiRsttigyeiine phemy rigo.

i n whi ch t he Xk\hgdragemt auiri is 0ponded to position 3

iv) X'is trifluoromethyl and is located at the 2-position of the phenyl ring,
X2 is hydrogen, nis 0, and A is represented by ring (i);

V) X'is trifluoromethyl and is located at the 2-position of the phenyl ring,
X? is hydrogen, nis 0, and A is represented by ring (i) in which R?
represents a di-substitution at position 4 of the pyrrolidine ring;

vi) X'is trifluoromethyl and is located at the 2-position of the phenyl ring,
X2 is hydrogen, nis 0 in which the oxygen atom is bonded to position 3
of the lactam, and A is represented by ring (i) in which R® represents a
di-substitution at position 4 of the pyrrolidine ring;

vii) X'is trifluoromethyl and is located at the 2-position of the phenyl ring,
X? is hydrogen, n is 0 in which the oxygen atom is bonded to position 3
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of the lactam and Ais represented by ring (i) in
which R2 represents a di-substitution at position 4

w@boosherepyrrolidine ring; vii) X1 is trifl uor oPr&t/B2006/001266

and is |l ocated at the 2-position of the phenyl ring,

35 X2 is hydrogen, nis O in which the oxygen atomis
bonded to position 3 WO 200613t17677 PCT/ | B2006/ 001266
-13 of the | n j nt.ed. y 1)
ahi ch 2 epeonanpet il kI SPRETERKALD M, [htectis
| ocated at p&s+vbiypicalyrdimetbyldgqatnd|at prsitien Aiohige pyroliqing ring;
Xfl i ﬁ t/m)ihfl ulca1 (énlﬁﬂll'bydme%!mariﬁﬁs loeiéd &thed-pdshien 3f-tﬁ@§ﬂeﬁﬁyl¢iﬁg,
of the phenyl.rin X2 1.s rogen.. n is 0.in l.ch ..
Che. oxygen atoREo8Shao PEHEd ogfnlo s Prifds6 bosion
lactam and Afihelaciapy abhiseebréspnted Ryrind () in whigthi c teprgents
represents  dinfgiynitatdcOs absitbnator MR HYboli@iRe AnddndtH1es

pyrol lidine ri n% atnéi F?j, {:S i_epr esented by Cl1-C6

al kyl: ix) xISepes PY tioroethyl and is located at the
2- posi &) on ofX' ishigflyviemajty! andiglocatiPatitiss hgaiitiog efthe phengl ridg,

in which the ﬂ&%ﬁ&ﬂ%\é}ﬁ Q%bﬁmﬂ%@ow%erpﬁaﬁsi&ﬁdeﬁto pSition 3
of the I act ag}e@and IS represented

. )y ring (1), in
whi ch R2 repPEERRE@MyRhEA RyePresseist B}ﬂr"gﬂ(')ﬁb‘gfi"‘fh %znreﬁreé?”"s
the pyrol | i didnesthyi lngatehad pBition s of the piy@tiding erth 4ng R is
optionally s ' ; ; 1S
trifluoromnet @&3&1‘5& ﬁgoﬁg@a‘%éﬁm@teﬁ%gﬁ% position of
t he ph¥nyl ri¥n§, trifluesomehyhgngtisigesied 3 thes2-positien ghhe phanKding,
oxggen at om ix8 ishgadgsh, tras psitidhame dygérbatérh istHoadddae béwition 3
and Ais repr ' i), | S 2
represents dioﬁt@?ﬁcfag‘, g%daé Igggpé%se)ﬁtgé |B¥ ﬁ@nﬁ% \&%cr{%erepresents
pyrrolidine dimeyvhiaerteiatpasitiondmf the emrelidingyinasap Riis C6
al kylh, and; xép}esxateifa By SOL-CJ-andlllQﬂ,TﬁF\éﬂy| a;g is | ogat ed
at the_2-positiqn of the e ring, 1S rogen
i 50X an i Eomtel R B ke g 2o REGHBRE o
3 20 of theX isdyemgeramds Aini whiahding @eeert aiem syboniiatdgo posjtion 3
in which R2 bepeRIRR andh RREHNenle@ BRRRA) 3 wRGSH tePRsénts
of the pyrroljdi nf ri ncﬂaéand, Rél [ ﬁ?& r epr.esent ed I%xy
S02- phenyl , ST BFRtEHRE PRTERVIOf RRPYEL IR S T yS
substitute. 2&pr&entetibsB6.-phEnY, icehiob thegbemd mEpberedtiandlly
can be preparggltig Nng nmet hods known in the art for
the preparation of ethers. The reader's attention is
directed to European Patent Application Nunber 58932,
publ i shed Septenber 1, 198¥niHests a general i zed

description of 30 the preparation aryl ethers. Schene
| bel ow provides an overvi ew of one such techni que for

pr epar il PRICOMPASHIS PhEIMUIR | Gl Reprepared ysingrmeshods Kepwinyn thp ag for
the, prdpafitiorfiof 2tH2KOPh retdicr'd affehien is W cLHA6 Edrbgéah Patent

(
P%ﬁnl:ﬁ%ﬂ%%%ﬂ%@?z, pﬁr}léhed September 1, 1982, for a generalized description of
the preparation aryl ethers.
Scheme | below provides an overview of one such technique for preparing
compounds in which A is represented by ring (i), i.e. a 2-oxopyrrolidinone.



SCHEMEI OX HOo \ Xi Step ANX p" \ Rz + Ether

Formation Xz F Base Xz O 2 3 OOR2 Step B :::ion
WORNMR1L1767Xi 4 0 Xz ONHR' OH 5 R2 Step C PCT/IB2006/001266

Di splacement X1 ONHRL' Xz OO M R2 Ring Cosure 6

Step Dxi O Xz ONHRL' Step E X1 Optional

Deprotection and 0 R2 Functtldnal i zation NHRL -1 I' X2

Ol Rz As depicted above,sdpflmEﬁf the starting

materials for Step Ais an alcohol as depicted by

str 1. '™ shqul d be rs%orAesenté' by sane

subwm ¢s) @ 5" desyfeftlddiof e pr oduct.

Such®l act 8hes ar exkas i T the—art—Man be

purchased from&nown Eomrer'&al sour ces. 0

Al ternatively, they can be prepared as descridfedoin

United States Patent Application Serial no. 60/ 605??896

filed August 31, 2004.

Step B

Amidation

H,NR?

Displacement

O-Ms

NR X1
A
X OAﬁ;\\NHR“
R2

Ring Closure 6
Step D

Naw 1

R X

\@\ I ,

NHR" Step E N N X1
O
Optional Deprotection and
s Functionalizati

y R unctionalization NHR'

As depicted above, one of the starting materials for Step A is an alcohol as
depicted by structure 1. R*should be represented by the same substituent(s) as is
desired in the final product. Such lactones are known in the art. Many may be purchased
from known commercial sources. Alternatively, they can be prepared as described in
United States Patent Application Serial no. 60/605,896 filed August 31, 2004.

The other starting material for Step A is a 4-fluoro-benzonitrile as depicted by
structure 2. X' and X® should each be represented by the same substituent as desired in
the final product. These benzonitriles are known in the art and may be synthesized as
described by Japanese Patent Application Number 01097937.

In Step A, the lactone of structure 3 is produced via a nucleophilic substitution as
is known in the art. The alcohol of structure 1 is contacted with a slight excess of a base,



10

15

20

25

30

35

The other starting material for Step Ais a
4-fl uoro-benzonitrile as depicted by structure 2. X1

waewe/xpreghoul d each be represented by the sanmePCT/IB2006/001266

substituent as desired in 10 the final product. These
benzonitriles are known in the art and may be
synt hesi zed as descri bed by-Japanese Pat ent

AQFJQIII 5{é’c¥d'iu9r{3‘h;)<\:‘H&b?&aé%%'ug??b%?&rde'Jﬂc Fgfbdﬁt Jnrh%kﬂﬂoﬂ”@rhi@f

uced vi a
s'adaiion {sairig 0%&3" an apretis solvert r‘f“?rh@ ta?%hyd'?ﬂ@”aq”@@h@ ingyt

Sdthb§ihbfegtypical§ n %@ 6t LEmpbrhfdredor Shdud 04C. FKE BEShoBE stred with
bas gOQG? n? /Pé / OO 266 -15 such as
E%Ig%ﬁ% gTJf'B@tr%\réggﬁgu 86 Y“f&: etc., to produce

an al k@m etwivilent.of Thd flupredvenzoortrll¢ ¢f stragture @ds en added othe
AREQbA &eélgh\éﬁmm rééé%lﬂtsaa% ét%& Ay dnmdist ﬁé‘nod%ﬂfﬂﬁé toHilow the

inert . atnmpsphere nitro en
L DiAsce I 15 Bopoe iR ORIk bt HRG: This MRy akesjom 20
t hiautba®e4fhonrsa Tpereacudn Gftydidaitipalioavad)iorvepr torwoi téropesdure.

g‘f ”g: ?ﬁqgtrg?uiﬂﬂg |a%{3>Hé ﬁ%h&éb‘ Olcg%guét&l@ 3%ah by Férc&/epe%%%ﬁl d&c‘hbr{ €

reacti on ne
afYarqrationy %’é’&eé??ﬁ@“'%eé krgwingin 88 aftot W@V seffonallyibemiritige Py od
odhrdnai@graphy abérgstalizaton, dibikiaonde othentetithiqlies phoaden thbart prior to

féavrg]l},gg&tﬁgg_gpétggdg&géﬂ()ﬁlsger |é e. This typically takes

s. The reaction is
t ypi cahlteynativahpibecdtiegficationhan be corged ou s aweridhasgpiech as

fﬁ»‘ﬂMHHyﬂ@xb@%&@ﬁuﬁﬁijﬁr@ﬁ@dhtﬁ!hlm%wrbﬁ&élﬁﬁgr%sm&fhybﬁmde sodium
I ec

L EERAE G E Bfde Asup ProftE Bk Ao phu
pmhosmhaw phigssiurhphosricoge.oHiym phesphgnate spdivrabicarhonate, etc.

dik&dctidrsith Wak wsegarla@yp.cfammee 'é@tﬁm&é\%roh@c&nai@or%r te. an

EhRiyr o LA SrsRt SRRy Pt @aﬂ”@ﬂﬂvgﬁﬁafa@eqsﬁfaﬂ@aﬁpan
oeit.). UBierfgiluarosmakonijds ef Sucthrezsand dwdilepholivy shruoiuredd, 1 are
p&)tn%éﬁb %ﬁh@}fr@gé}?&b gﬁthe I)éstet&'t &IMQ&P&( Fa?@ng H&H %ﬁi tHHberature to
hydr oxi de, sodium 15 carbonate, potaSsium carbonate,
c®8%m car bonat e, pot assi um phosphate, sodi um
phosphmtsSiep B olfeslaconenof phosph®isabeactsneithLem gphicsqshizpiated by

S&RJCMFQ Aplcfé ﬁﬂ@tagtoneeﬁ@uresm@% hg né%ttoh %Q@%e&eplcted

ar e prca carri e I oOus condl

(bY. %VUCTHW 5. defreremineeR o\‘"aV\BQ epreggiie tos SRR %'bgﬁle%?ﬂls
Stisshedin il 1k grodubio ranadhitlely, it redy ihvete edntday a preédiing group
Thu%%%’% %,h%?m holg(g %{%r%lny' gt%' bﬁ %neﬁ%th& gﬁ {:a}c%ae dplg%tg{;‘lﬁ%e whether it
pis eliimatedy npdre etfigiens éfsléccmor@te therspeired R moishunigithegnelpesin in Step
r g@m,rﬁ,g,ﬁmgfe@tpyr eto r ef I ux In Step B, t he | actone of
struct

ot 1 oot Tigardiodedp SETPRE oth ol BRa SR Radifh i, AY

t ensespeni dheamimanof gfruciiie 4 isicdetacied Witphe tagidne piystrativng Statiambient

5tem'p@ra¥d?é% iRAsHfont &ch E@)étr?l?ydﬁﬁﬁér?%maﬁg &c‘l Tﬂéeree?(ﬁ’e[ﬁ?s are
sired

A?tt' r@F’ H%‘%J%réél’“;?gerl %‘mﬁwefﬁé‘“i"gﬁr%%c@ﬂ@ E&O'B etﬁd ﬁreof{%ﬁ ey to
gormupeekpuch as 2, 4- di met hoxy-benzyl, etc. One skilled
i n theT@{Jesﬁl%:geﬁﬁc%%f gﬂ’ucﬂﬁé @54}? H%qengrteﬁ'gy e)ltrtactldae vaporé’uon or

ul tinat ficient to Incorporat
R&th?fd?@t‘gﬁuﬁ*smnew'@ Rehet dbnpwecrtippatly %‘?JPU“B%*PY Gpmaseesgehy,
Siceysthllizalibg damagdad, loO(B’thétfteoSleﬁbsme\ﬁn i6 &iel drie priod td cauging gut the

tgg&gcemé egcgﬁw%mctedtlpgte An 30 excess of the am ne

Contacted with the |actone of
st r uct InrBemC.die hysrigematom of the hydroxyl function is displaced with a leaving

group, such as a mesylate anion. Such displacement reactions are well known. For
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tenperatures in a solvent such as tetrahydrofuran
met hanol, etc. The reactants are stirred under a

woRdsogwn at nosphere until the reaction i s conpdE1B2006/001266

(i.e. from1l hour to one week). The resulting am de
of structure 5 can be recovered by extracti on,
evaporation, or 35 other téBhnlques known in the art.

| éxafidle, a]p&xc@gsaif hﬁéthbﬁesmfﬁnlyf EHRFID c%h‘tﬁ&é@%@rgtﬁ@ Qrﬁiﬁe produced in
L%t%e\}?sagtﬁe({ t Ipf)gl‘a Fesz&lcb 8%& r?iﬂng%of%tnageg ﬁtgc Casnplyr dme The

dﬁeg?jarﬁ%@ﬁmakse@wecd anediegd etneeraiures$t alowdhd readbe o fEoceed to
t JEb@ndibY 6, ggﬁeﬁatﬁ\b@rm Resylatder QWLQTLP@W lrnk %ﬁﬁﬁlh&rﬂeé te Ta be

avi ng such as a

olSF DR TSaE iy UGB oF Qhrt (S GH SR KB PR YFor
\VDLigG0B bd pHFEEF byREBTdrh BRDAGY O@drﬁﬁﬁhzahoh{id!et)ﬂaﬁﬁhl @& ott@Atechniques
eRHofA ® tRE afiBiidranesul fonl yl chloride is contacted with
the am de produced in Step C, at reduced tenperatures
(0C) i A S ML arpevatay afa'dﬁ glsuctyig s subiasipeites Frg clopke

r reactiba thegeb@ pediioy) tﬁéilabt}im&i btfuckeb 1atThé AEI@dre may be carried out

| ed
DR A4 3 Rl A 8 £ D 000 8L OREEH g ovcs

To{@ st hase, rﬁgcm@‘sama yﬁw rn @n Bpfloé‘bwl@rﬂe@mbyas tetrahydrofuran.
eRielragdtdn® bre %i@ﬂ@rsﬁﬂrém rooﬁf tenﬂbé}ﬁtbrettﬁ gl 1He RBctoR ®\oédRd to

t

ciirtlb, g Xing B 0P Yo BV B cyepasponc o
dﬁH@MUF%mqwn qdé% art.kih man oftianallyige aurtflepb by chromatogr&thgp D,
traerySRInmREN, &%ﬁﬁtlcﬁ*ﬂbﬂﬂwéﬁecﬁﬁléd&ﬁ(hﬁmﬁ |§tHe%ﬁ%HQJ ected to a

ring c eacti on ere cin e | act am of
L o CARE %y, b3 bt P ARl S GG S ePlcersg gton aeg
aspdium hyelovige, ipntassiem AydroxidEhiéhiOn trpdptide, endgaasiuchehydfoxide, sodium
SJa\"BéﬁétU r&ta@;&hﬁ CQI‘BBE&@&%@QUM&FBOF@% S&Qs%ﬁﬁh Hoshatl Etgﬂ?n

such a550|um‘¥r e, Inh an aprotic so
s%eﬂf‘hége PSSR RIS GRE S““FH@“?S@Q@T%F%‘]'"&? Bicarpqsiateaptcy
Sitdactiapd with weaiorastearp &iphityroarricd oat unasy hytveud @aaitibrieni.d. an

PIRARE&H of \Q%ercaﬂggh 8@5{99 soIJ—eJﬂ?chﬁ gy %ﬂHeﬁ\?lf&rrﬂgrﬂ%%‘n t&?&%yt?rofuran

recover ed
t2ehning l%@ewﬁ&mm'# qf ﬁEUCéLH? 6 ls| qonmtyd Wi the hasel & alignperature
peindidg feth ymadmmnaiets @ply, 15 recrystal lization,
distillation, or other techniques known in the art
prior. Alternatlvely t he rlng cl osure can be carried
out usﬁ’%@n%ngf\m@ﬂ ihspslbstisieathat & isso dHiptaseityriihe finad eroduct, it may

pﬁtr@&@dsb@’ﬁd’b&ﬂrﬁl@m tﬂ@dedrétédﬁbMﬂh&Mﬂéli@%ﬂoﬁ @eac%@%@ieH iR Step E.
h%% rggl(ctlon w %c %@dﬁ%ﬁ?erggogtla@tm]gl& E’tsté urr\rl]g%g% &mm of the lactam

cesiumcC ar
phoSohadne, Skltb@t in&wianreap rmmmtmnee whethiéniis phesppatat &

SEebdues thé G r@@ﬁa&lﬁstltﬁ‘én@ into4Re B@I@&Hé Qiifg Web !B Hapdh Pases
are ty call%Fcarr e er h drous condi tions

i BB st i peraR N poB T s ectng
Sgﬂ@l@ &er ekemplehil/4 bezptmmatebting grety ialhyided fitumgme reredved by

TRREEngRNMh %Iﬂ@@ra@é% Q&d b RLthHGhAE l‘?nd?r R, C(S’tﬂér%%t&c‘?in%r%ﬁbs

the base at a nperature ran
B REEEY r@etf%aqeé% fiprtionisdipssied ?de %/gG[?ﬁﬁfh EMM@L
urbstic Sywneiesis toht Wy & SotsQNER F6rR SO for 8 firther didcasdion of
oféq{ﬂé?grotéchnﬁgu#s%ﬁd el formdhy to carry out the
epr ot ronal 1zation reaction depicted in
Step Hhe detjjed P'r B PP placas) dn|theitseoen elee o &xsilaciain using synthetic

fteumahumu KEEWGHIR tHHOFéRarmpblb,[i1Ggeda Qllfeﬁan%e 'itk)\ml tyAcdIRp3
an r.

AT a&%?vgbee%@mﬁfé gonh he . For

example, the deprotected lactam of structure I’ is contacted with an excess of a strong
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i ntroduce the desired Rl substituent into the nolecule
during Step B or Step E. 30 The deprotection reaction

wowdob/1vamry dependi ng upon the identity of the PCT/IB2006/001266

protecting group. For exanple, if a benzyl protecting
group is utilized, it may be renoved by contacting it
W th trlfluoracetlc aci d and7tri et hyl sil ane under

h@a@é sucgalg 8bdilth AiFRb bﬂ‘gorg 'fé?rﬂb@ﬁaturémb(n Q@eééstﬁ QTe aEE‘l%pnate sulfonyl
r s attention is direct Ge

@&W g%lSﬂR‘F@ aéf“%ﬂ}ﬁ?% rRacties '@5ercar§fﬂrﬂ'?pé§]t"scomﬂff?n e dgsjreg,
Sonppuridaivioviaalll ] maPHidn berecavefadibly Redpothtisig WRigdcOoh, efc. @5s

B@n i Ja%rpn%s%@t.e&aug 59Hme@ﬂﬂch#m%grgé)%mg&kgtallgagqnn

S I re
| digtilafion. s othgr tg%‘tqwe% lknown indb it a@és‘\ltﬁ@mwewnws $y¢h@p fithium
aig(trimiethyisiBR amdeewhitH is Blo rerfed3alhd Ipm@nhel@mettyl dMililamide

ngHﬁgghme% ggded in Step E. This sul fonami dation

e carrle out as is known in the art. For
ex arrpl bikewipreanpaykligkageteay be addeshin eitp Et Thie amidetidn mayde carried

camaaﬁmea%% gila 2aan FeX&@SbleOthe aep%té&étgaé% 89&.@&%%63 7

B20
B PANDLPADUF, o AR SLBRE BF o1 RETD B PV fomporature
SM $xgespl of thelabpyppridte doir chivgde @ dwedddayl it lre reasticot inixture and
Ndtixb & Gl é’d?rﬁ:le‘ié 'fﬁe%@s;#éﬂtcbllnp&ﬂﬂ'@ f%Fnﬁ)la Ihs tgtﬁ%er r@&)vered by

recovere

ORI, ol FAfownd e o Tiriey RIS haPirfd by ¢
| ¢hrameaognquthy, oe@ydtallizbipnpdistillétioe cor loihectecrmivaib ©kiroap rythe art prior.
recr ysAr?elnll’dl I?tf?('é\éé)rﬂay aﬁsd%esatd'dé& Ak, ﬁ‘fs a‘ﬁ%rhlﬁwkade%%me%“%ﬁyl

known in prior. ternati vel ases su
| 94 arm\ryg‘kgl (gfqupnaef@qﬁ;p(ypqlc?wl gé?HP-cPehetQKPﬁrtlﬁ'kYI §rogp.go
rytlealkydtkyt groaps elci Thé deprdiecteimadidny bf stustileyrlis edtitadd with an

(éﬁéﬁglgp§str5ﬂg%a%e %eaq soéﬂblﬁ wr‘ag a?%o%qgrlnpéré’tnrléag\ﬁ Q&% quhe

i PPORERA h@'ﬂa"%@mawt's themaddag keripe @actton @Ixile,fs raafi @tme@ gntil

| @ertpRes. Oithe Sibgina@ torhBouhd of Brmiik lmtﬂﬂ#\tb@ded@k/érbd B}ne\@ii@rﬁt%‘ﬁ
oéxtrgct%ﬁ re?cp gs B%ﬁ\cﬁm in esaz’tsofsn?%'lr?gpggﬁp Fﬂ,upfé&dt by £§ oa1atography
cnacrwtalk%ﬂ@rs digtigipraerchgier teshnidues keuantin the artipkieru Aéeraatiye R’
Srhbléﬂ'eg Gha‘y Bk b'ac&%ﬁlh@ﬁ@ogeﬂbﬁthg %%iaFne an‘i@osﬂiﬁmb’ﬁb?prégedures

ev pora I on

f
S G R T Y
opt i on&lelrgackien sghené desdritpg abg\rerapnmsceguailp l'(ythose compounds in

rvﬂﬁ&b’@fs%drés%ﬁlteﬂ Qiﬂnndj('i )SFé | |2"?be ‘Brberlc%e %Q%ﬁly%ﬁmﬁhgﬁjpeﬂuwed

art | i nkage al so
BB GnlecprP A 55 &R Melial SRS - SR b R OB RS
gretnwply sémictanel| ials iyskitutgpd dugdaceaf ﬂne12mx04ﬁ.ymi depatddyabograsspucture
a1 NelphRatydintkiby, lSt%E B4Pmaitbe &a%‘ 1l ||§¥Heas|ah1\élma(%&lée described
etc. The deprotect | actam structure

Y@cted with an excess of a strong base such as
sodi um hydri de, at room tenpgrgoure. An excess of the
appropriate hal oal kyl noie g then added to the
reaction mxture and stirr til 20 conplete. The
desi red conpound of formy y then be recovered by
evaporation, extraction, et¥. as is known in the art.

't may, loo&aaiplp%,cg%d FB? 'El'i %é 8810% 152 TBLO G tﬁ@ﬁ\gthods useful

recry stallization ation, or ot her tec
kfﬁb% PiepratioR chsych GpmpRundspe disfed,AbOYR: MayasTe ré’gteﬁttw of a

bearteliacianktiomlityheg.NotptegRtini@ferdnde by aueh aictidhgiit B reactions at
S%Mrg%s' v@thmrt@eicr%agéu?e or toaﬂ?%]e%qH? in egnggl Iﬁq;ﬁszxgll] %g% op%lﬁ/ ‘Fhe need

sfeh é@ﬁbfymﬁe@c&upfb@refeam\)%rea@w|drefésml@<iqim ong skilkedtiribs ert, and will
compounds in
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which Ais represented by ring (ii), i.e. a
2- 0xo0- pi peridine. The only nodification required

w@erbaii3’ t o one of the starting material s utiPCRERROVGD01266

Step A. A 2-oxo-pyran as depicted below by structure
1' is substituted in place of the 2-oxo-furan depicted
above as structure 1. Afterl&his substitution, Steps

gbﬁy g%:‘én&?g(%@wr le?a'!'inlcg‘i’é‘irhiﬁtuw& tﬁe%gﬁcn&%rl&%p% @I% gtgﬁfb@é bafk
t PRIRcedKgnaradien MAthpth Seara.g- WYraresne. A net hods usef uI
for thsore epaleatorppurek o Uitk inverTon Wi acidie and ity Ussedalts with

ErgaYrﬁaceUﬁc%ll){ fcg,gﬁtgbqe QJ’II?;I Céc!n’%nof (ﬂ"fe c%{ng fHVdE oPtH,s%'g/entlon aﬁe basic

f ensctorrosalls v Phﬁrm@&évqa&\hgccaptalgg apioher Al ISE'@SSW fff within the

t bdpek Wirﬁerﬂ‘bn taﬂd AREYSEIN VIS brlasarémw%mtew.dh&x f®bds such as
funcbtlon it need...for

P e dotie, SREPRS Sudsy vl b B et Bl i, g e
agaqueoim dhonjaflieon ozoaeramaewupmadlumweﬁmate Thel @alts are
VakYverRRane B’ilqlltﬁé!ﬂon fwrpr&mrah Q\nth ta%n@@l%ﬂt @ollg\fveé isvef.nrat.on by
functional. L%\fﬂgpl %ndl ti o (g b gl

PEREP BiisOREY, oBohe sete O FpusrRES H fagieaton, as
Sapreoiftet Miee cmmmludadareocfbteumaidsn icrysatite doimaaceordiog dé proaedlires
t RVl iR Saldsn we Hﬂ disBOALHRE QH%F&% a¥e SRR ABLIE as ethanol,

cations. Some of the conpounds o 'S |nvent| on are
baﬁﬁaeescswa??demwr%% wi th pharnaceutical |y
accept abl e ani ons. such salts are within the scope

of\ne&ﬂhlsanhrél:%&%hé’ﬂ %;d they can be prepared by

conventi onal such as conbining the acidic and
basic entities, usually in a stoichionmetric ratio, in
ei t her TecorpQUET3 s FormQR- aglimategerDiecdpidt riodlihigrsaTheg @ES be

e S (e
nngeRie FeMPOYNgE Refing @s Bydregentantageniats may/bel @ee tedfrsk &t dligwiate,

Oﬁorhﬁﬁ‘e §éb|eH&éM canBérs siidh 2k PRsRESRIMTonRAE, URAYS hﬁjéFdl’dsiaQiﬂﬂ)e
i.zat.i on

ate, Th
o s Roe e TSR PR Dy Pk e el TP R s p e
k nmhmagalm Miglizatian, and atycesiic byary$ysdomat Compeundaacting as partial
iRy, bﬁblﬁa%%ﬁilsféerﬂ&( 5 usH g)hreﬁﬁ oﬁill@ﬂ&@l male Hﬁ)’é?&f‘ﬂ%lsﬂr male

er/ et hanol .m xt ures.
Tﬁ%?‘“é ShfuRRiier (rgpotenge, A% Wss%ﬁ“?iataﬂ??&fcé{fé'hty @Wﬂf'%lsex
noiffereaitatbors(maleteymamrodiiem), usehistayedipubenty, atate icforitty,tapasts
a§§é?ﬁé %‘éﬁ\glyi\ﬂf éngmﬁanﬁmé W’ héﬂng !Q%d’cﬁ{%b%o&ﬁoﬂenl@ purpura,

andr o0 feceptor. Compounds’ acting as and rorg
aRvely S§t @nﬁ‘é\yerﬁ@ WRsleo igrapesePst opaTatiypy myjigaank tumsy trauma,
h otiromit) enalejse agte bhidrn caAIDSIRIusAt], abaiempiit@s pail id terainal daedfaena of

2)?(9@9&232965 eeg G rlr%pgfﬁb% b‘?éasI (Qﬁcer prﬁ%‘?&p@t?g ena&ﬂ&?oes%g%%ghass%mal

papémeion, OWQPQWPW%\VW 19 “Z‘éft?ieé‘ﬁsueé?ﬂﬂ“rpol ycystic
ovar y &ydwgrmmbﬁmmwmmn@mbpmsassdmd abale, t@gﬁzmpsmrsjs

of ?e loe gc%)lms tedin gﬁﬂqn?’cy sy lClentf o[u%?e a‘tctn(/:)ar’uor‘rmJl of e’ an%tro%bn
m ypogonaal sm sexua

( reepRiete hiye amentt eard@s»scﬁ@momgc;@emthe pgrttletﬂarldispge)e/coa%mmm;
S qéataéi m@ del@feattrictatints BBdse/cHRIFRARE Sdickt H8barticlre

del a ber mal.e i nfer
com ound c—lf{ng adInY inistered, the routeo acsmnmgtf'atlorp ang ’Ehe presence of other

underlying disease states within the patient, etc. When administered systemically, the
compounds typically exhibit their effect at a dosage range of from about 0.1 mg/kg/day to
about 100 mg/kg/day for any of the diseases or conditions listed above. Repetitive daily
administration may be desirable and will vary according to the conditions outlined above.
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anem a, henolytic anem a, sickle cell anem a,
i di opat hi ¢ thronbocytopeni c purpura, nyelofibrosis,

WO epwall1mmem a, wasting di seases (post operati VECT/IB2006/001266

mal i gnant tunor, trauma, chronic renal disease, burn
or AIDS induced), abatenent of pain in termnal
carci noma of fenale genitatlia, inoperable breast

cancer
dyat e B8R, Bine AOCATRISARN Sy bd R AeBE ) B Larl o
tog8sd hﬂé‘ﬁ@f e adminigprad prafiys TB@(FH”WOF”QSH@W%‘?@PS ﬁ@'iﬁ‘t“i‘s@red
mmr&!lyQﬁe descanbadiyaintarenousiyeineagouadsintrapeednély, e
tﬁgc l;yg gc%ll&%?op% tity sufficient to nodul ate
I'va the an

fogen receptor. This anmpunt can
var y depdyrirahentagient ke %@PwnéﬁPr&radmir\se@a@btpwﬂuﬂtop@ﬁ

b@inﬁﬂstratldirﬁiab%émaﬂyf@p&)@ﬂa&é fok Mirs@fisnt, %%p@cﬁé laBiH an8l excess sebum.

dt Se/l onrdl bk o0 tf(_])e g I%e nntt cto Bodh wl#t?emrgsren Ra
%8&%‘8 BV ARPHICEH dYane: fhecomppmg vl be b

adhnnatplegically peneptabladaieidn pn ameumt of from abokek01 to AelwAY %iiand

dr*n&%%ﬁ:a@f%@%om d.hion otmb\ﬁ%p ghé 8&HnatoRbRal pVéyﬂ)Sfétlon wnII be applied

SR BoEh Sen MR A B0 S DS metiaRaly Mspon bl fedash lae

Ocatrlenrgfhlk;lg meppe tupliechtodiet skibG haig kg widetywil eliovethy drof tdt diféuse to
dl'gé SitbdF Actidh, %%@p&éu@aﬁy 348 Eﬁe%ﬁé’%ﬁere RA Bt‘\ Bf' bvafld dr¥n

mnistration desirabl e and
aRER9aN FRGeRY i F‘r‘?'r%ndl tions outlined above V\D

2006/ liha6urihePEMbddBzEME) B iPoinds afisdthpicalyporeies atpecia,

BT BT T TyB RS S
cHIPBligS: SO d5IGe ShelAs ina ey dand RYBF eke GnEPpnS stmulate

( hairgyrowts P EraloAGIRPIE bowtH phasssfainisicycle (anhdeANariidrédsing,
| AEEOEL R AR s pSlcad L ALAGKAL bidroqeh Bl oy,

aareircwam are seassealy foo lqlm onythe segiyi ie a*Pnetl%aﬂwprﬁmgreqsa@ ingiMidpads
egR@6ettd HopaBiRy Hekd e i é3;5ro§rb§s$\)étd'e§lfrfb n’ﬁh@@tﬂ@tioﬂ of @f2g6n and

 Biaf 1SR SR Atifeend AP LBt eeg T e wis s,
dyemsmlsaghf&ae hgir lagsoeperahdreshowing iherpalterning seamiumen.of
from amwthgcgﬂ-pdhﬁdeﬁ@ll Mpm@ﬂ/ﬂoe UBg fé) aﬁl&ﬁﬁt&%dr&@eﬁlﬁ Qﬂbema,

ou 0 epar at | O
o B Ivgrion st Beted i ol Dt AT ol s pop B A b 5o
t alieeisteciay type of 'dipeciatExbmgles of noy-aadroggpicaidpetia nelfide aoneolaa

\?\ﬁ’éé‘rﬁ eaﬁop\éﬁg QI]FT\ mé(diﬁﬁer%r bﬁé#nc;gféﬁpk}escﬁhlh@ alf ecﬂaétfe'ss Fbrbged

ow t use e Sit
a®'PRasi: etﬁ/b@%“?ﬁébtf"ﬁla[%%ﬂc?tﬂ?” "RloPcE geiys f°rf@”§| ?ré?OWH'éfteé‘a'r loss
Iﬁlhﬂhbsttalp)n of activation of an androgen receptor is

desiregd, tﬂ? ?orﬁwuh&e{an good Fm%grcal a,ﬁ@%ﬁ&’eﬂi?&’r%ﬁ tf‘z@vent or

used top |c | eve
aﬂl@v'é@@ﬁidwgawb%iha Commw'@g@@ apalies T%'%“b'f‘@tﬁ%toé‘? 62 pr
Oﬂroﬁh@fehhd'@bWth@defh thegediphai r 1 oss. I n nost body

sites, In an e?gmgoaem V{fﬁ{tge %\r/](gm ug CISI’HBOL{I’] of I-aon%v\ggls aﬁ%hed

stlrrulate arr pr O dng
ofopictlly iherfer te yr@tf@t (hérgag@fmf hatw grepsrdgrs smlgh heflrcﬁwwtb fsenot

SH%s@ed ke rsg(gf R tféﬁo EIE@la@Q@ELﬂlsﬁﬁoﬁ%uMﬁ isTeR6HdbiiEhair growth in
andr ogens ens are ne r
BRIt o SRBAETEN B2 a e dni Aty Parti e g
i DEbuksi mmad:csnrﬂc@ﬂy(lawdmegm igfrefuepiycier) atweapgausé dine tdpala
pﬁ&?ﬁﬁ Sl?afnbﬁ( 6t tREGdrh JoGnds dlt Ruilt B visks ki doRBiti Ieé’dxl@gg B r&dkion] &

hai r licle size, rogeni c alopecia I's al so conmon
i ﬁ"rﬁ‘/\ﬁﬁ?ﬁﬁoméf“épﬁ’rt’pr@%eu% H“Qes'rﬁ?' deigo¥tas a diffuse hair
| oss rather than showi ng the patterning seen in nen.
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Wil e the conmpounds will nost typically be used to
al | evi at e androgeni c al opecia, the invention is not

WO pewstienw7t 0 this specific condition. The conpoRCBB20€8/001266

be used to 25 alleviate any type of al opecia. Exanples
of non-androgeni c al opeci a i nclude al opecia areata,
al opeci a due to radiother apy2br chenot herapy, scarring

al opecwe b&RS nafla ﬁssguséalt regyfa defrb&se ¢B sAﬁun"r'?l%guth‘n

this ||Ct|0n Opecl a ers to arla
c%?ﬁﬁ‘ﬂ@? EOFP%S?d pfarégéyce%qcs,tvypé( gk Etty qqﬂsssterph%stqf%mHagne
casbubes ppplidedth the peitalkdllg of he sétQleglanmdhaawmmaﬁes as these

PESY Q%g At rggturaggn ‘ﬂle e‘%%bvzé ﬁs lEsaé F&Hégm? Eéﬂ'uﬁngﬁtg’t eolu en lduct SO

conpound can I nduCe
ofhat 'WW@P?W@C’@@ Hase o TQ?F""bn the scalp. In a

f urt hem senb a@ivitRat, MAfexédisivé GBI b¥eburd istRbieRd Ao e skin.

EPACYb b By AR ek S it Sl BB\ Sb o
nl§tthe riiesiyrfeet sogree fes utsepiangectaduln aches, the calisating agelt of acne. It

hidnsddtideStid skift toSld £ Grehsy BYERSE MFhidaR &on&ﬁ@r\é@ BoshitickRty
areas that typically do not have hair (i. a femal e

f 4agpealieg,cry i nappropriate hair grow h occurs nost
c onmonFermiationved seiimeis cegilstefl be growtht fhgtors eeha edrietymh beyanoses.

T‘ﬂ@u&n‘?goérﬁ?dgen afi d%\llﬁﬁrraﬁ& h\%l%cﬂeftr rﬁé&ﬁarﬁmm&?’an%dgcns exert

[eviate this condition duct | on,
?hPH”H‘éﬁ“F%ﬂ“ e S?tfﬁcsmﬁs 9P P%?j"rqt B?eé‘ fU'ere‘uaHafs% 'F'@’&e"erh ﬁ'lnfca'
gemetldfnce W uR o6 tHelinpact aREddeh 8R4/ ®h GBHLRGBroducath. Bebum

Yo sﬁﬁﬁ{?"f\t’ PiRorBSset 36 g gegérfgfa\lvl]\éﬁ a'hprogéﬂfe\%"l’éﬁe E%PU m

pouctlon umils CO rlg eri
ebighask Anfi-anghpoens; tHsh agfinas r'd%ﬁ%‘@rb@efaﬁdm@d%%c@@ée a”dmge”
Sedexstion. SFP rodhiohadnibimatibreorassbira rprdbi&d:tios afd arldrgje SeloRAR KIS

gln%&g&fsﬂngeeaﬁﬁ&h%}r‘h?aﬁ ep?o@%s'i#ﬁ%%ato?o%& 1, 38R, ﬁtneg 2003.

nar easi
i nto t heusy ‘ihﬁﬁ%ﬂ’oud@ﬁ:‘tf faggyulg | tnhlallt thﬁtse(?fa’fy’“ @éS@é@@@ﬁ fhé'é resice

the a&wnfﬁt@cgebaﬁm dhm?é Sulthdd of tha sk n‘ﬂleloﬁﬁi\béﬂjndsl 8drbe L@Bd to treat a
exces gc Ul S%%y Qrf}s SseC um i E ; eccr | onto the skin.
TV}ar"s‘? 05 o SSRIHBET® Of'C §R7_PS 8m%aﬁences It can
exacer hzadditigrrindreatingniseasse lpsgeriaied with exqess selryp pfagigetion, the
SQdi'ﬁgfbﬁnésQfan Bls6 B Qsdaas ’é&févb' mcéé?ﬁb%é effécﬁ‘ esdrA AL UnYRs BB that

pba Ao W BRRRDS SR SlBer- CoRER APy S oy anc
uthap predtkacting. TResatadividualsain sidibeteicsmpagds eitFedndly | tgdeskdse

f ﬁ\%tagfoﬁnt%f‘gebﬁm\@rﬂ#eﬁts\(mobeagés%'iﬁessec}eﬂﬁ &@blﬁﬁn AR bily

: | ar and | ecul ar mechani sm by wh
aﬁlﬁ'?'B%‘ﬁ@ué'iéﬁlt"tedt"‘ﬂt&s\mh|CHF‘]’”LPé‘ﬁce on the sebaceous
gl and Mascangbutmzemyfalsolby usdd e irek tsetthcedia\Wwepeeplasiat |Sebaceais

CHRRIABRIEdATERL oy by T RBERcA L OOSS Py o
i ﬁ&dﬂkea?@ea apf Rifesly- H'eﬁém%"y W%mﬁ% irehead @ céle%hseWh"e
t thebd enldtgd@ifsids aMot haanfll, aganBdividugdrealshdt théaste&roerda;cany

gﬁéa%{a%ﬁ nallso{ﬁ%%}nt QIP gher%dgc%§ %e %n dsregr%?o h eb eﬁts#\oavn to red{lce the
apide ofdlass enplgiged plandsk |Thus meamg S;ehvm §e<éet|vb,sthfeﬂelcm@pm@ﬂ§ will

_ﬁ_’ﬁl@&élﬁﬁte‘s@b@@é dgﬁérﬁlﬁéﬁa vol . 3|7 N(r)] b4t Pchec 2003t
us i n | e secretl.on
L R R R R e e e

t heonists; fmay be asiedttmmeas.lqr RAleviftecostenpposin.d3stepporobie isichardcteiized

t bPBdnedoss, resulting from an imbalance between bone resorption (destruction) and
bone formation, which starts in the fourth decade and continues throughout life at the rate
of about 1-4% per year (Eastell, Treatment of postmenopausal osteoporosis, New Eng. J.
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variety of dermal diseases such as acne or seborrheic
dermatitis. In addition to treating di seases

was®wesimred with excess sebum production, the PCT/IB2006/001266

conmpounds can al so be used to achieve a cosnetic
effect. Some consuners believe that they are
afflicted with overactive s®daceous gl ands. They feel

&, s8d? 996 184) r]n 'th% Pitby S@fd, tlgée hﬁ%rr&ﬂﬁhbéﬁﬁb h'Mlﬁ)n people

ese | ndlvidu can utili ounds, of mul a
Wiy d&l@eﬁae'ﬁéféctuﬁeﬁ ef tamm?rasﬂus@waww % &5 3dddy. H“efe are about
[Boroeamp rgcttilee psrgearaiue mwbéoperehsmsmciakedahth @Vii2gt-20%mbryality

fe w:t‘nﬂ tﬁm%}\f\}v(ﬂge%lfss i/vﬂlfefdb b/%f?Qt de\Ms rQ% uprt ‘ﬁnrsﬁ%g Egﬂné EQQ Sfter the

conpounds g reat aceous
Hyaﬁwwrﬁémaaw neysh BeseBIgSully RNBEIRISTYVA9RA- I $OFRENAPAYSH LB
f éuro@nl dar@@dy se&ato erot@s@l sund SeseRaEN resultingen iSdhiebsetn thére

vertFl'hrae ?fe ar&%\ %gy qt% eé(latﬁ&@(ﬁlgwkg eﬁ allé/ %H&YU&%M

O r C
gtreaho@t/areéenﬂot of fizig mhenﬂon Wénpition gf keng cpép@mmetéﬂ blqph%tphonates

t MME@E %e@@%@%’drd‘g@h k’ééethm&dula&ﬁi ISEBMs) SRt daRitdri) However,

Iglalal LS qefﬁgne rgs%éno&are[ rﬁ)gglg} Céeiqp tglﬂaszodfe g?ngrpa%ss ?oh%téents who have
r deady log asighiticans @vewt pidiene.tThe deregesmip epinel MM aﬂalne@b3 0

ap; s;ﬁ}éspﬁBﬁat@ﬁ@ﬁﬁ@rﬂ H?m r'@)iéhef 104 Ak ?yea?@of'tféa%efn#kﬁlwh%ndronate In

d t
AR e Meiyalohpine TEARAT At it oEha 35k Bahery inp apecuigy bone
adflitwiedtiae hat @oporonisx ef. thddebeinymes, s one sesofptivreivtiliiorszazel
b 29R6Hb ﬂﬁ? dregsﬁﬁjlﬁlipt BNAS ahd &me%ﬁnd HDRARRE, eth@ovsmﬁae&%@onc

resorption estruction) and bone fornmation

s%@&msswhlw 'ﬂ%ane6%'%1(%@&*&6@0%8”%\9{1 APR RAIeIRSS AigPRstRones

| W @idrdsh @n Lahe need in ateateatnientiShosieopoyests espémedly édr patients with

Tr.eal . t mrenopausal osteoporosis, New Encl. J.

v&@?@%@?&ﬁ%ﬁ%g%m/ | B2006/ 001266 -21 Med. 338: 736,

1998) . A pumbaief gdiesclemopsiraiasthatingpgens e Qsipoprabeliqin ¥BHER

2£)nom1éﬂ ARdboReagtbids, sutt 4% rdadreehaiidcandatadstithesldfhatditeen
rO‘\:N{e'I or lggrﬁgs%(e%t omgss tn? ogsg L(:e)rgoggusaf \Don?e%dé%‘leﬁa%l e f@c% & aﬂ&rggens

osn leanp & RS- @ena@yo@ p@tﬁ@@r(ﬁsﬁfﬁ \aelt&%mmm Fecamtistuglies using

r SN iddtdatekdne ahd éﬁﬁogéﬁ’%ﬁﬁ?l‘aﬁon I‘Ha@er%i%{ Hndrbh 6% on
uir r Sl n honme car a er cLur.e n
FE01S S Lt S b ity Eurp kEn BS540 1-28,

ptRIONETIUp usatonmpomeds,of Fergiulad getribitihefagenigec partia agrnist activity

' H% faskd t@l‘?é?ﬁ of 9%9@1@ bé?éb bidsiy] |ﬁdld?dg19 pﬂmQ@%@teb;Slﬁo%lé dlich as
vert ebrae of around %g §? year

f qull%wpﬁ@eﬂ%ts%ﬂg‘déuvewﬁ&steop ap [éas secon ary oste%poroms
t swaiaaoﬂedqorasweine todypethytditissn ordhudhibg syndiogei(du® i corticpateroid
Ol‘r 5&595@ 2% gynagfsﬁpm5§g®gﬁés%5and ‘ﬁgfor&f;?&?ﬂéasemm
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high risk of hip fractures. A nunber of studies
denonstrate that androgens are osteoanabolic in wonen

wQeoant7emen. Anabol i c steroi ds, such as nandr oP@©IEB2006/001266

decanoat e or stanozol ol, have been shown to increase
bone mass in postnenopausal wonen. Beneficial effects
of androgens on bone in po@ nmenopausal osteoporosis
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ligands can be co-administered with a compound of Formula | to alleviate alopecia.
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conpounds can be co-adm nistered with the conpounds of
Fornmula Ito alleviate alopecia. Anti-androgens can

wownk/107a nunber of different nmechani snms. For PEREBRPOG01266

20 some conpounds bl ock the conversion of testosterone
to 5-a-di hydrotestosterone, ich is responsible for
the biological effect in marfy"ti ssues.

5- Al phacyr esiusHors®rdl &dyi tnkffa8e (ABH inhBfork werasﬁnﬁny Sfiuated
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CIPARREBTR ug "'t ered with the
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tng eﬂ{e%%ﬁotﬁee%ﬂf@a%%&r’og@amgﬁ %rgﬁnghbgétF cﬁes leading to a
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(PR S SPH orifeatagng; Theperedinmidsicaplee ccaﬁ@mpleueseﬁy%h A cBnpound of
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and cornstarch or they can be sustained release preparations.
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producti on. These conpounds, or any synthetic agoni st
of such conpounds, nmay be co- 15 admnistered with a

weowpoumsd’ of fornmula | in order to decrease sePCIB2006/001266

production. As used in this application,
co-adm nistered refers to adm nistering a conpound of
Formula | with a second nediZnal, typicall y having a

di fferj, régo’tn&(é%%lﬁﬁght%e 85hpdRiRds of #8infih 1RaMBS {aegteeemmh men

that pronotes the desired result. This can.refer to
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ablﬁdereg b@chda ycadly, c@nearciy 08 gerginpdisiatedritngegéntsiaych as g@tatbhe
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directly to the skin or hair. Pharmaceuti cal
B RIPEE RS e BRRCTAT e o et ut 17 Siig i he
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B A e i Rt L e
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byl @Enpositich, a Idd8n &' el ARt HaftGoss, ete. The amounts of the various

constituents in the dermatological compositions according to the invention are those

conventionally used in the fields considered.
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art. Wen the conpounds are being adm ni stered
intrathecally, they may al so be 15 dissolved in

w@esehtwspi nal fluid as is known in the art. TPEI/1B2006/001266

conmpounds of this invention will typically be
adm ni stered topically. As used herein, topical
refers to application of th&5onpounds (and opt i onal

carri Z—rr)e FdicGEl dnd cBQnétB@conﬂﬂ ﬁqtﬁ@%n%ou%' dt the If¥8ntion wil

t opi c 05|t|on accordin resent |nvention

ctéif?icaﬂlé bg Pnaoéqwd fraptal Hsiriugpn¢- Pt?r’i‘sa“'cl'eo%f F@H%fac“éfﬁl Ve articles

cwitt BevBibeled dridpRoitaged inisposnams JnSBlﬂD‘[ ayespaneg]ehcsu tofueatie prailct.

r r t H?ﬁ’lgld
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ApeiE e A des S RR e Brra e BB  oF b Sarwosurs

cuithireth@sdrpromiring, e@mof YietoetienDes lwknmnom thelsd. Tereomaeiss may

agl&d b Ub& ad\h FRedciiRbIMAL Ol Ogi cal |y acceptable 25

carrier, and nore typically, from0.1 to 5 w wbof the

conpounds. Such conpositions will typically be

apgd inddvetooln 1 to 4 tinmes daily. The reader's

attention is directed to Rem ngton's Pharnmaceuti cal

Science, Edition 17, Mack Publishing Co., Easton

for a oddesiodwe Berapiie aef @P@ﬁ%t@gga@ﬁf@eg@ﬁweawons
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%rQEar%éaP éhenfglgpp e I eda%ramlx colgg?r{ ra en?rcsluppéem 5 QWPlgh can be
hblprmded @ith Arigal feadsofegariass ekihe prgcddots sglected, the wmmgnd wil

Clyfiedlly 86 p&@ént at Iéve%y& 1613 EBO b0k @5008phtih tHafecdr gel f Of
preven the v

Const | PUBHIES Hemihes, Busplediene GG PR ap s 5aPe RSt By Mxing
actawegndasioatydue0.b /g% ofarcompeurthvath @bowt 60 teei$t 5% oistnlegible

U§|ﬁ‘xgnt' BiehE sudaﬁie‘?(?r u@é’fﬂ%éiﬁérﬁﬁactuygf?aqw ﬂeég Ebplements,

1 B2006/ 0 di ci nal cosneti cs

cB‘fW%ﬁtrﬁ eﬁg"‘”@fﬁ’é‘*‘"ﬁ’éﬁ?ﬂ%ﬁﬂ §‘ec§?"°i"’ﬁ‘8 qoﬁ\/'@?ﬂ"l SBYPe\ﬂP fmeal, bone meal,
t yifalia aiehlycdnenqaa@klargeal urer, molebses| andi oftter Slb\iﬁrlnmnenéls @se a@ithe

aﬁituieﬁ‘tg fn fQéd dﬁg %‘1{2 rﬁ)entra?ééc Qn@ﬁr&ﬁw&&e gro‘%g mfpﬁ'nity of

manner to 1 nstruct
peigyiion Hfdﬂ? ?%'V%@éref*'ﬁ@ "bihéarﬂ?ﬂe‘j feegych instr uct i ons
W || Redde 6te sivine, cameihbér AsH, andgoatsigadaigcontHinsabb@.08fto
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carr
afiput @03 10j498 @rams Peelbo PHPYHy assays |n order to

d et er NMynge h BvERiIoR BEY Bedh dOstritdd if B&m@&{&'ﬁ QiR Ssecifitvbinbddiments
en

¢ REreRF b Mgt na s pabi B it i Rans st S gl Byion

t ditendg@to cover any variations, uses, or adaptations of the invention following, in
general, the principles of the invention and including such departures from the present
disclosure as come within known or customary practice within the art to which the
invention. The following examples and biological data are being presented in order to
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Use in Livestock In addition to the therapeutic and
cosneti c uses described above, the conpounds nay al so

wheoosse®7t 0 pronote the growm h of ani mals, espRCT/EB20§6/001266

i vestock. The 15 conpounds will increase the rate at
whi ch the animals gain weight, increase the | eanness
of the resulting neat and |n%§'ove the efficiency of
gﬁﬁermﬂa&m& irfiBriiof ¥ I AAAAIPbL SEHLs Imiting the

mnistering an effective anmount of a conpound of
F@V?ﬁﬁ'%'“laﬁbmé?ﬂeram mal receiving adequate nutrition to
support growth (i.e. sufficient calories, am no acids,
vi tam ns, rrinerals e i al fats etc). 20 To
sinplify adm ni stratll%?ﬁvng -4 npound is typically
niagesiahanelicalineiiads peesn E%Sﬁmplﬁrb Bar candi6g-18h@citdaim of an
ani rral -feed prem x, concentrate, or supplenent which
?)n bsl‘sen% d élglth ani mal feeds. Regardl ess of the
p ocedu?% FECECTERY t he compound will typically be
pM&deantlitients: Cexnid IRE'3 §Px46 mm caliowt 45700 §ratlignidn® s primhpld 0t5hein
feed Ani mal -feed prem xes, suppl enents or

ncen tes can be pre are m xing 25 on a weight
o9k, < el eriafgenes BB teaiBnd wi t b about 50 Lo
9 8PEYcofditiams: gilipblce Dischvieryd} i, 250x4.6 e, §losurate &l EemE/onin, use
| Bo/bd'® 1BRBYLEE. %ﬁFﬁQfAcﬁﬁlb RalEA %\?éi’ 28 %ﬁ%@ﬁ%%
concentrate$, and prem xes include the follow ng: corn
nmeal , soybean neal , bone neal, alfalfa neal,
celtonﬁpmhlorbthtlmeal urea, rml asses, and ot her simlar
TBORoAL: aybRigf dasb'ﬂ.% 18k YA 5B JRedksupp! ement s,
concentrat es prem xes ‘i mproves uniformty of 30
di stribution of the active ingredient in the finished
f epd. ll\_fl%mﬁg ploint- memgned&ﬁntat daillarg Aefing p(ﬁiht&ipparatfnsi (c@pat s
t out 0.05 to 400 grans of active
Brﬁgéng% %&éy&%?h@l{%ﬁ 2f feed. Poultry and domnestic- pet
feeds range from about 0.05 to 400 grans per ton of

fepd. Muicﬁclﬁ&\ﬁatb@n‘éﬁﬁffb!n%sE‘%&J%Sé};ﬂ‘ﬂ.ﬂ?”?ﬁd i Inf »
C eCclLl on e 1.C € L.men . el.eo |
PRI g, stk DA T i PR DS R Foe i Rl o

mBtérfomeneX Ravsloginebni RE3 &Pt GnraColomn; 455°Ci(niblesrdadicatas
CoMefwiay variations, uses, or adaptations of the
invention follow ng, in general, the principles of
the invention and including such departures fromthe
present disclosure as cone within known or customary

practice within the aglhfeyhich the invention. The
0l 0

foll ow ng exanpl es an ical data are being
pr esenE&INRIG,1 wvﬁf@f%toae YidennBrtorereydeserhed B?@‘(%‘? Berries
- Bbhener It ingrecifitalily géscrties attmding thedesiraR' ndity indihesarhiaation e

S [ ention in
%Unan{]%tste*ﬂmseg@‘ﬂﬁg %embét'r%ets t%qqr&t ?aé'gh o met hods
uéé‘ S)-) B tfign- By, 4-dimethy -2 axerPEeRligin S Waxyr 2 Eiduoromeihia s s
spesbhigscopy: MS Conditions: Conmbi RP3 50x4.6 mm
colum, 45 C, gradient in 3.5 mn, hold 0.5 mn 10 2)
Hi gh perf or mance | i qucpl3 chro graphy HPLC

condi tions: Supelgo cog, )&C18 250x4. 6 mm Fl ow
rate =1.5 nmLm n,

(+) - (9)

Step A: Ether Formation
Preparation of (+)-4-(4.4-dimethyl-2-oxo-tetrahydro-furan-3-yloxy)-2-trifluoromethyl-

benzonitrile.
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waeweliengt h: 589 nm Tenp: 24.6 C, Sol vent:

80/20 to 10/90 H20+0.1 9%9FA/ ACN+0.1 % FA over 20 min,
hold 5 mn 3) Optical rotation: 15 Conditions:
CHEI'BIBP06/001266
Melting point- determned on a capillary nelting point
apparatus (either Thomas Hoover or Ml -Tenp). 20 5)
Li qui d chr omat ogr aphi ¢ mass-2dpectroscopy "LCVS" Mobil e
phase: 50-2% H20O in 3.5 rri&zF hold 0.5 min, runtine 4
mn; stationary phase:_ _ Pherforgnex Devel osil Combi RP3

50x4. 6mm Col um; 45 C [ ated otherw se).
25 Exanple 1 Exanple ?Jr)il r one of the
synthetic routes described ab&ve Reaction Schene

I. It specifically describes attaching the desired Rl
NDi et yTd astiring saliicdhabmprsed bEE)(-)-pantdlactane (8. g B} mnidiirs
I Lhust . ' . .
CSRREn 0T L B SR B0 49 BTN e 0B 10Shs pvgorstn
reogIpisashef # 69 % sodiumuyedsieanipgiploil Bispereipr (1¢iof 40 pmoldp3 O vy
(NQrd}ydﬁfh}anQ_?O DLegvers orfetHoar pdriod. nE&dottan ?é’rﬁoncb? epanakdfran (Do
- - - -2- -t.etr - AlN- 3r A
e e P
Fdoh [IB2@0HIei o g dgdrogepmagfigerating agsolution) campgiserpf 4-fluoro-2-
?ﬁ%Jo&dn%ygﬁﬁi&ﬂtrﬂf‘(&@’&?B?ﬁtﬁﬂol k aﬁc?@fd'. (rhe rezagﬂ(r)agmhniﬁakqatmlow%d
. ; 1N et ran I ur ar .= .
5 Al Pou i AP BB AP R MBI < P Pl Phjeed
cetpatbd aglieods anne@ivs sualidenT eyaikiugds eitracted Witipethyl acetate (350

dﬂn@)pagls g'ire‘?&e(s]eﬂe Saparfel. B bigahi® laerli€hashBY G104 BirdRolutldh and

RO B 0B ey e TRaGR Ao CRETTERE i gpeo o

naffotdIt02.57 @ oh budl off-whitessolid. Vihg eplglis restystaltizenidgroof absblete tetiiaod to
] | et f . .

LR ool TR ubEe RS0 8 o 1Y PR RNAS a0 Mt

t glgﬁégl) efl_70]8e(t1h hyif?,g%@nbﬂrﬁi)e7 48 Sdlg.llrg ;T=g.64{z|’n”m15) (dds llH\,NI

added. e reaction mxture is allowe Q_warm

b2y BHE). Ohor Tl ) SOAFRIGHD HApro 10 b b 310 &9

i t i | 1 t '

o B DR B30 Q" eyl mcet at e

(350 nL) and the |l ayers are separated. The organic

| 3B 'B: Inmid@RRed Wi th a brine solution and

Preparation of N-sec-butyl-2-(4-cyano-3-trifluoromethyl-phenoxy)-4-hvdroxy-3,3-

NC On—NH
OH
(0)

To a stirring solution comprised of (+)-4-(4,4-dimethyl-2-oxo-tetrahydro-furan-3-

dimethyl-butyramide.

yloxy)-2-trifluoromethyl-benzonitrile (1.345 g; 4.495 mmol) in tetrahydrofuran (5 mL) at
ambient temperature under a nitrogen atmosphere is added (S)-(+)-sec-butylamine
(0.4931 g; 6.742 mmol.) The reaction mixture is stirred for eight days. The reaction
mixture is diluted with ethyl acetate and washed with 1N aqueous hydrochloric acid and
with a brine solution. The organic phase is dried over anhydrous magnesium sulfate and
is concentrated in vacuo to afford 1.633 of a white solid as a mixture of diastereomers;
HPLC UV purity: 94 % (two diastereomers.)
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is dried over anhydrous nmagnesi um sul fate. The
solution is concentrated in vacuo to afford 102.57 g

wo@Rooan1wiT - white solid. The solid is recrystal PCEEER006/001266

from absol ute ethanol to afford 73.3 g of a fine
white crystalline solid; 70.6 %yield; 'H NVR (400
MHz; 15 CDCl3) 6 7.78 (dd 2B J=8.6, 0.4 Hz), 7.43
(d, 1H, J=2.5 Hz), 7.31 (dd, 1H, J=8.6, 2.7 Hz), 4.67
(s, 3 ., 4.17 Q 1H J=9.0 Hz), 4.10 (d, 1H, J=9.0
laceraen 19F- NMR (376 MHz; CDC13) b -62.70
(P gp_ Et)on cﬁﬁ@hﬁesﬂmmiﬂldld)msé’@blﬂ e ﬂ:aabvm(Mano-&
net hVl - phenoxy) - 4- hy
Y NCONH OH 25

To a stirring sol ution conpriséd of
()-4-(4, 4-di net hyl - 2- oxo-t et rahydr ¢- f ur an- 3-

yl oxy)-2-trifl uoromet hyl
nmol ) in tetrahydr ofNgr.
tenperature under a nit )
(S)-(+)-sec-butylam ne ;, 6.742 mmol .) The
reaction mixture is stirred fo ei ght days. The

reaction mxture is diluted with ethyl acetate and

washedrgm §iffing sNuﬁ’cﬂ%%%ﬁseB%ﬂM@? Nogeb%u@oz-g-@% F0 with

a brine sol ution.

LS PR e B e PO S AR aTa b 65 4.98
vramulo)mtp@rldﬁef (00 chL1at®38 unflera nittvigtreatsobprareds addedimethanesuliényl

TNl S s B R = SO 85 19y Thoyg.
S?wtvmmlwg mdala%mm dighiqseyagthane GRd 8ﬁ”aﬁ%‘i%¥'?é§\ﬂqﬁ%?ﬁsc
alﬁ,ﬁ_dfblclaorﬁ‘tﬂbtdlmﬁ wiite atidearmay brg3ni¢ Ahasy &ied over anhydrous magnesium
t . n
PR T PRI e o M R B0
t %0 togfford L@ anieygamy J—QDACWE[W@W 9.3 % (two dlastereomers )
ts@ﬁtugn@nﬂagt_ phenoxy) hydroxy 3, 3- dlnethyl butyra
1.6 )

(Wi n ol rollgln@[rb -Q-e

nieifihonometivi-henzonitiilel ori de (0.75 g; 6.5 mmol). The

reaction mxture is stirred cold for 3.5 hours. The
reaction mxture is diluted mﬁthd%LEZIoronethane and
hl

Chenzoni le (1.345 g; 4.495
) Nat  anbi ent
re i s added

is washed with 1 N aqueouqm‘hydr ric acid and with
brine. The organic phﬁgg dn)ed over anhydrous
magnesi um sulfate an oncegmtyated in vacuo (the
wat er bath tenperatur@g)i iged above 23 15 C) to
afford 1.892 g of a foam pLE urity: 99.3 % (two
di astereoners.) Step Di Ring Cosure

To a stirring solution comprised of a mixture of methanesuilfonic acid 3-sec-
butylcarbamoyl-3-(4-cyano-3-triflucromethyl-phenoxy)-2,2-dimethyl-propyl ester
diastereomers (1.89 g; 4.2 mmol) in tetrahydrofuran (10 mL) at ambient temperature
under a nitrogen atmosphere is added a 60 % sodium hydride mineral oil dispersion (0.34
g; 8.4 mmol) in portions. The reaction mixture is stirred overnight. The reaction mixture
is carefully neutralized with saturated aqueous ammonium chloride and is extracted with
ethyl acetate. The organic phase is washed with a brine solution and is dried over
anhydrous magnesium sulfate. The organic solution is concentrated in vacuo to afford
1.47 g of a viscous residue comprised of two diastereomers; HPLC UV purity: 92 % (two
diastereomers.) The diastereomers are separated by flash silica column chromatography
(Biotage Horizon chromatography system; 100 g of silica gel, Biotage 40+M silica
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Preparation of
(3R, S)-(+)-4-(1-sec-Butyl -4, 4-di met hvl - 2- oxo- pyrrolidi

WO 2B BRY) - 2- trifluoromethyl-benzonitrile, OFGI/NB2006001266

Or 20 OTo a stirring solution conprised of a mxture
of met hanesul fonic acid 3-sec-
butyl car banoyl - 3- (4- cyano 3-2%i f | uor orret hyl - phenoxy) - 2

rﬁ Lot Byl nor%ﬁﬂa\ég';r gerO (dﬂbe%.ﬁe%)ftgﬁmre%hﬁ &ce@a?e Sier B20A mL)

I'n tetra
t Wi ?rQPW@etQQGQﬁﬁ%I@P O%fh%ﬁ'??t%fﬁ%’ﬁer&t nospher e | s added a
6 (BR8)g 9y~ (18 clypultyi-4] &-dif etrg-2bxoapyirolitirs PeIb:8/) Qtrifubrodéthylg ;
bézgmpl?) in portions. The reaction mxture is stirred
overnight. The reaction mxture is carefully

ne363 ail loked* 6+ H238ilin dishlewmatioes Ricroanatyais farCoik:GiN.Qe
and (dafe/f8dS BL6BEh.I, bdM 5. 844108, %@Pfféﬁf 66, %M 5.6 sl C
phase is washed with a brine solution and is dried
over anhydrous magnesi um sul fate. The organi c sol ution
is concentrated in vacuo Ezample@rd 30 1.47 g of a

Vi SCOUSp;E @)?d I&‘H’U%frété&ﬂe ?Fepér‘é@oncﬁf ?3‘14 @r (AP stc-Buyla-

purit di ast er eone
dP'ng\r?eéf?e?Vé’ 0'5%3 V§@t¥b? Hileromgthylpengppiteie ﬁhe Arogit ghfrcample 1.
chromat ography (Bi otage Horizon chromat ogr aphy
s%@%@si lica gel, Biotage 40+Msilica WO
2 82006/ 001266 - 29 cartri dge ) El ution
Prey ign 9fi(x)-A(4 maptioyl g 3 ofuran3vioxy)-2-rifluogmethyl-
oueizoﬁﬂ’a(ilé m_) Wil | afford con‘pl ete separation of t he
di ast ereoners:
(3R S)-(+)-4-(1-sec-Butyl -4, 4-di net hyl - 2- oxo- pyrrol i di,
n-3- yl §szlgﬂgNaQt(f59Mf’/4 @%nemtlmvlnerab@hi%m@r&% gmoh was 3¢kedy;
pbrAdnaR @24 eBsmif ©3Bcold 1?6° s%m Gfrgﬁﬁ}%m@l@&))me (42.90 g, 330 mmol)

m croanal ysis for Cl18 cal c/found

61 699 p'é.(grfgtftrar%jrogjrgw'@-IFO)GJnd%Qn-f\lggWopp@qge Afjgr stirring at 0-5°C for
16 ho@s 6" Z&uoro@ﬁ%ia&e&yﬂﬁ&zﬁn:&ﬂ@ﬁﬂ@?@g ad08 ennmd|)l viis tati@ddas one
t he arat.i on +

P SRR e LR ke e S R P Y s
nmmrtemp fdr @6 htTre r@ncommMuwfweEXMWOeledto 5-81°@ pnd\queRtieerwith
F%(W?IE b&%‘a agr I@I‘E@r %é gﬁ‘asgg were separ ated ar d the aqu§0us was eidrazcted with

oxo-tetrany uran

| hetiohtaiubhene: WERE SRFOPTIL. ThS OaNS HenEIC BN 98¢ (40-45°C)
dtoSeD Re® ibRge bolidNERToR{300ML) washd8Ed ghd tR<HEiurAN I s)coM@under vac

gga?n t}) a) '8rrletr'l IQ Vc\an s% onéee go igagﬁonnéglr%g%ﬁﬁbg‘n;%ﬂﬁﬁgré%ﬁaﬁ@ o
drg-78°6 Tmldinttyﬂwbla moi(SbTTri-Wéfs)flltemd end ta filki2te ataspiqwied tecool to
AE? Fg%s(bﬂ)t ro'ca.greetqu&(lﬁgn%&a%% t%ea P86 St hg srﬂlrr% ga%%ooled "é%"o

tr|f uor enzonitrile
iFBREIeRBRN 2diBee oI9Sl WA iRt angine SPHE WSS P 200 mL
Metdl B0, Valswed Byee thit Heps ISawol died the vbite?Pantics@iac H. hen
stirred at this tenp for 16 h. The reaction m xture
mas then cooled to 5-10C and quenched with 500 niL
S id . The phases were separated and the

a@r@ kSioh@s NEbbatd-244-¥ahb-3-trifluoromethylphenoxy)-4-hydroxy-3,3-
dimethyl-butyramide .

(x)-4-(4,4-Dimethyl-2-oxo-tetrahydrofuran-3-yloxy)-2-trifluoromethylbenzonitrile
(66.00 g, 221 mmol) was combined with 330 mL dry THF and the (S)-(+)-2-butylamine
(total of 64.5 g, 882 mmol), and the reaction mixture was heated at 40-60°C in a sealed

vessel for 124 h. The amber sol'n was concentrated under vac (35-40°C) to an amber
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methyl tertbutyl ether "MIBE' (2x400 nlL). The organic
was conc'd under vac (40-45C) to a "wet" biege solid.

wEewanole71 300 nl) was added and the sl urry wasPCDIB20eh/001266

under vac 25 again to a "drier"” biege solid. The solid
was conbined with 500 nL Et OH and heated to 70-75C.
The slightly turbid hot sol “3#-was filtered and the

f ek, rT"hE u@Rs ﬁédﬁs@d\@éﬂi ih BoA e hyia%etg?eOEt%ﬁ\g rﬁ%sﬁ a ain. The

OCCUffG qgui C and was stirre

ceyn ¥as qeﬁlseaql]ved "b drOpataRd passed thruo girgd &f silies- ﬁé@ca
f whd washdd aittdsaomel. BiGlAc dnavas covasineiltvsitd NMas2ddbcditrated Qhddr vac to

d by 200 nL Hept. Suction dried the white
glefa@?érggﬁpd 2 h. 30 Step B: Amidation Preparation

I\B_tega:ﬂmup]dce&:eﬁmagm 3-trifluoromet hyl phenoxy) - 4- hyd

proieh enoxi2se-dimethylprompesiar g, 221 rmol) was
corrbl ned vvlth 330 rrL dry THE and the

S but 882 mo
ol e e PRoe A T B i) v Rt phapecloly (o ol
v ©s356) sdl'mpf tLM-she-b iy €-(adteeio- 3stoﬂluommwmp0ermxe)m inyaitosg3,3-

S e

5e0refrEl-hid foriie tThe ée'aCEtn@@é quemae W80 melgrat' dhaa. N!rbCl agdm
V\@)&raétﬁéﬂ w&rsmoe)erd_ cmbc@Oﬂqempgan%t;@é‘&e w@d@hsﬁ@ﬁﬁ@@r\t zhf ABOBxFO

PR R e Bae Kot et s SR usbicone vt s

vleCHoanam]ballswnanber gum 5 Step C Displ acenent
Reaction Preparation of nethanesul fonic acid

3-sec- butyl car banoyl - 3- (4- cyano- 3-

t tepBRingLlosiresnenoxy) - 2, 2- di met hyl propyl ester 10
Metebaratismn bf (GRE)- (14 (d+secBufyBb, A%thmaxd-‘rm@idmwaﬂ\ﬂad

| RirR B b RBohigid cold (0-5C) sol'n of the
V\I-—S'ecﬁmn#l—e%—‘éf—cya -3-trifl uoronet hyl phenoxy) - 4- hyd
roxy-3, 3 di m et hyl butyram de (5, 79.0 g, 212 mmol) in
ZogcrrLsawguadu (a@m%T&@erseam{ thRBraldilxi e g %emm&)tw* raa@boqiomon
f or pn. vas guenche
oS gVeas Pig o b5 ob P PRt E iy Sriec ebpbgeBamorts
Thlecyemcg&mﬂ@orprhetbxéphmawyhaghemhtwlm@ymwaq(1 04! 208 Bnc3M0n 4
Nha). df%r*lq-lFt (85 fatrﬁ@srphg'e She re\ﬁ@n |§%%%S'E‘Hdwed-w @/arm to 20-

0 nIC was conc' under vac to an anb
g}f‘/” giirredpat }hgs teme, do7r98 hpyT, ﬁmaattqnérﬁxt@fp was quenched by

( SdRing)itt6 500 Mt cdid @moﬁpéav& adh N, Ol TR mﬁ&estzm@ésbpawﬁdd%u @He
nitr

eSS el £ SCRTRAB BRI HoeyBE Soan

nwes Jonwe snaed dad 4@45°0) tran onarge- yeNoerronl@Emr(B:ng)t Theecradtel peloduct

( @aé@n{)&%y &teﬂ%vé@ﬁc?%%ﬁ%& I@%&shﬂ%’hﬁnn chromatography

sec

(G Q’ir%{'ﬁw@ei ﬂol'qwedéwswe@mﬁ]ﬂ% Eighgentane). dheBrR Pesied py |
eaéﬁére&rﬁ%vag |so?ape% Ml’hte br@nﬁllglpsohd MS*: 355. m.p. 101-102°C. Optical
rotation [0sge> = +180.10( in methanol) Elemental analysis results: Obsv'd (Theor.): C,
61.03 (61.01); H, 6.02 (5.97); N, 7.88 (7.91); F, 15.98 (16.08). HPLC analysis: Chiral

purity: 100%.
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wa@eiosnem7at this tenp.

25 nL dry THE under an N2 atnosphere. The reaction
m xture was allowed to warmto 20- 25C and then
for 90 h. The reacti on PCRIR20&/001266
was quenched by adding it to 500 nL cold (5-100

sat'd ag. NH4Cl. The phases were separated and the
aqueous was extracted with dtlhyl acetate ("EtOAc")
(2x500 nlL). The pale yellg,\(yi ggnl c vvas conc' d under
vac (40-45C) to an ora gum (83 g). The
crude %ﬁﬁ@@&"*bﬁtﬁa%gnoalﬁr Pff %Vnﬁ‘ﬁt'%fﬁvféﬁg?%?@begu Pyedn Geaction

(ScBemé 00t spesiithiyanlstiamss BB E:I@pn‘aibﬂ@h agaion of BicphY; éreptiage)

gp%ﬁpgyé\@ﬂ gXicﬁFy§ﬁ12ér{é¢e%a@uggé 5& %’éﬁ(pﬁé‘i% s@mgl)n?nsTQt% hBWu%
setiprep! fsationglization iggstiomd SlepdSrgay gnayriegiout ip eltdatﬁo@wce dlfferent
[fﬂﬂl(ﬁll&?ﬁ BrotipstahBie ﬂ@ﬁgén ratc;we&fhm@&ts)m gdéaen’g rlmrﬁlexamﬂb ¥ib 8 ,

Su I..),. , . 2L ) .
(g 8 Glegfratf 5 ek s Tymo2 ol by ey 2
atritloyasneghyl-@inzenilrile3 Wheserstrugture 10@HictedDeRB06/ 117677

PCT/ 1 B2006/ 001266 -31 Exanple 3 Exanple 3 illustrates
anot her of the synth |c routes descri bed above in

Reaction Schene |. sBem fically illustrates the
deprot ection reat% E, generating a
conpound i n which hydr ogen. Subsequent exanpl es

al so denonstrate how™tTheO tional functionalization
reaction of Step E may be carried out in order to

pl ace different functional groups on the nitrogen
asepnoEtheRrinaidram (i . e. R) This exanple al so

t irifipipnometiv-bengonittilazoni tril e , whose structure i's

depi cted below. CF3 NC Ocp)7x 10 Step A. Ether
formati on The preparagion lof O

()-4-(4, 4-D net hyl - 2- oxorah o- f ur an- 3-yl oxy) - 2-
trifluoronethyl-benzonitk NC O O15 To a
stirring solution conprised of (R)~(-)-pantol actone
(44.7 g; 336 mmol) in tetrahydrofuran (625 nL.) at 0 C

under ﬁ ni trogen, at m)sgher \NR% a 60_9% sodi um
hydr i dE° #PHEISaeE cogip (R (Pi%"'ict@“e (%2 onidgmmol) in
dietrarytilofurann(6pomL )i adASC uhqmna nittegen abongphersivas addedrayaroe gedium

gl?y%n&é .gﬁmta"%rbper%.oﬁ' M°f§”3§2 anog gwéagwﬁ%msh{’%%w drile

di'rect
AR Db SR eSS 5 TS Rt 01 (590
a2 remdl) vasqudedditecty. awe Feactight mixilileavas adaiddad wakkslew!eto

%lé}‘lﬁ getrﬁp%%%g ﬁ{\p@ él{]]. 'Ish@trégc nﬁglxtu?e%%)%léﬁtra%g@ﬂ .h%{gkﬂa’ted

e@quPUSae@évw@ chiegige (WQWLdnB“etrﬁét“!ea{X?ér%"%@dé""@ eputasees.

T{8EO0 MILP& e lapySivers@spaiite® dThe\veganR My AW AtHied BRY BRSO

SM' $n%g|%@%ﬂ9atg\@%\ v?a%%%&%”ra%c? /(E vlargbo\{c‘?l gtjfjord gé) 8 f ff%rb%lge sol8d3 The
SO|Id was recrystalhzed from absolute ethanol (300 mL) to afford 81.56 g of an off-white
crystalline solid; "H-NMR (400 MHz; CDClg) 6 7.78 (dd, 1H, J=8.6, 0.4 Hz), 7.43 (d, 1H,
J=2.5 Hz), 7.31 (dd, 1H, J=8.6, 2.7 Hz), 4.67 (s, 3H), 4.17 (d, 1H, J=9.0 Hz), 4.10 (d, 1H,
J=9.0 Hz), 1.29 (s, 6H); °F-NMR (376 MHz; CDCls) & -62.70 (s, 3F).

Step B: Amidation
The preparation of 2-(4-Cyano-3-trifluoromethyl-phenoxy)-N-(2.4-dimethoxy-

benzyl)-4-hydroxy-3.3-dimethyl-butyramide
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solid was recrystallized from absol ute ethanol (300
m.) to afford 81.56 g of an off-white 25 crystalline

w@dosd1767H NVR (400 MHz; CDCI3) 6 7.78 (dd, 1 PCT/IB28063101266

0.4 Hz), 7.43 (d, 1 H J=2.5 Hz), 7.31 (dd, 1 H,
J=8.6, 2.7 Hz), 4.67 (s, 3H), 4. 17 (d, 1 H J=9.0 Hz),
4.10 (d, 1 H J=9.0 Hz) % 6H) ; 19F- NVR (376
MHz; CDCI3) 6 -62.70 (s 3F) Step B: Anidation 30 The
preparation of

2- (4-Cyano-3-trifluoronet hyl- ?)%
- benzyl)-4-hyd roxy-@8g3-d | net b-oCHf am i de WO
2006/ 117677 PCT/ hNgR00&K/ 0 -3 H3CO CF3 OCH3 NC

| OO0 NH OH A suspg on o pri sed  of

() - 4- (4, 4- di met hyl - 2<gx’s. anQH8r o- f ur an- 3- yl oxy) - 2-

5 trifluoronethyl-benzonitrile (81.55 g; 272.5 mmol),

2, 4- di met hoxybenzyl am ne (50.40g; 295.4 mmol), and

met hanol (300 nL) was stirred at amnbient tenperature
under ASHPEIEGEAMPURCHEEEhet A et pio-tetrgdredupesryipopr2-
bieittunenethyGberaonisiel(8i.5504) 2736 tinfod A4 umtrﬂkybbh&;@marvw(so 40g;

C%qu%@?%ﬁ&jmbﬂﬁ%agde {ntrl_?wg%f et’u reé1 ataamcmqqygﬁg?rﬁ )ylrglén[dﬁ 3 nitrogen

y)-N- (2, 4-di nmet hoxy

rated
(83@98 e ayereighta Toe supRprsipnibecasmeyeledrsolbinnl iThe reattne mixture

L WaRIonoGatee rm)aa,da ta @ffcfra @H]blldiﬁ)r&fg@ @mMattgiy e oﬁw§9{r|hﬁ|ated
al C
Sy Polp 0 R Ao G el | e giEmoved

sftﬂn? 8 sigemdaib@is lagolicdiegy torsiwinfomt. | Thieod e scratchedatfith ersplatula
Wch%c@er@lfed @&ld%rfnaiMH 4n§ t@@ﬁ&h@r@c&l@étédjby v-gl?ﬁmmﬂﬂaﬁﬁ to

t
e R e )
svdcueia 9ive 12830 g otherodmtedgrosyptoyl. This cibwdsrmudtiddduy flesH dilee taamn
V\éhﬁ'd?nﬁkg%pﬁgﬁsc@ﬁjrac%gpcgleétb WxﬁaBl&fQéetéél ﬂ'ﬂ)eg s)lllcglcélrrtﬂdBQ %?Jé%n

@t cﬁ g%s éﬂ% hexanes- et
B A RIYR B é?eslet%%ﬁefatefg 109n/°rﬁ¥iyé§cetaiea9a@5© h‘PHh 12
troibetss, 18a6h nfn tubes) eda filed o7 revmkark In 3B QecMAS) AEiGHed 20 g of a

%R eﬂﬁl@so%g heorgatarl LVEQQEWX’[?L%G?WO?\QJ étﬂ/{ et;m'q? aif dg % b%sg\)of a

was recrysta I|zed rom her 1o af
gwhite ceystaifing $afid,CHyNMR40D Mst@D(Dlg) 8 716+ (NMRY, (408 High 2. 24 (d 1H

%)gﬁ’ﬁ o7& S 2l At e b Gsa & 1l sl
(gl 1H, @%@2@Hz)paa (A Itk J62.442), 4.82(1s,6 HB 72376425 (In, EH) 3.78
J(—83H4 3.58 (8, 3H9)3.50(0 284, (1 71Hi')‘|;34]2'(% ﬂJrZJ,l_ﬁ 74H§)21 08, Doz
: A 570
i 5 2R g Bl B 55 6 S BRg o7 i1 oo
((aPCBm52QM91714(336(B(|+mo) 19F- NMR (376 MHz; CDCI3) 6
62.70 (s, 3F): N5 (APCI+) 467.3 (Mrl, 100): (APC -)

465.2 (M1, 14), 186.0 (100). 25 Step C D spl acenent

Iﬂ%@&—éﬁ&%ﬁ%{?&m&% f Met hanesul fonic acid

3= é& M Bt anieflilfomicoatid md cy@nhe-lsan JorométhyKphenoxy)-3-(2,4-
. . AR C 1y| propel ester
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HO); COw 30 WO 2006/117677 PCT/1B2006/ 001266 -33
To a clear, colorless solution conprised of

wQ@2(oéAcwano- 3-tri fl uor onet hyl - phenoxy) - PCT/IB2006/001266

N- (2, 4-di net hoxy- benzyl ) - 4- hydr oxy- 3, 3-di net hyl - but yra
m de (116.42 g; 250 mmol) in pyridine (160 nL) cool ed
to 0 C under a nltrogen at m¥phere was added

met hangsybany lorl@ fuki ecl:o('r?stc,?d dip- (Lg@s%ng‘ﬁq if uoromﬁ\yl ybhenoxy)-

m xture turne [ ow Wt b‘?
5NiR-frdimedhogy- b‘?PéY'hé‘ﬁ ‘Bfiyf%%‘})'lne*@ﬂrb&yred@deaﬂ 2 %@50 ‘Tﬁé" )in
I §\gidine QIS0 MLX tatler to 0AS usddr & hitdgehtditlodphere lvaB@ddied 20

”}ngM&%%mfoIg%hl%ﬁc?e"%b ngiéz%%#c{x""aﬁgh{lﬁ&}e u?r%%gﬂ)ugﬂtﬁ% \@G’ﬁh

t Precipifagrivithincumitica sl ragfAneeLfony! alerisie agdfiionn Ghe geagtion mixture

r R4dtirrod col@fonegburmobh;ﬁuw@ | TheReefionnabk thﬂlﬁemlaﬁ’dd@%ﬂm the
ture was

tilled off a wat er,. b t
o yeBireBh PR b e WRiRR AL A G o e anplen
s bite tvvairputsOof raiationch negligiblelvrlkes of pyridinpenad deer distitien off and the
ywahﬂ% l@mﬁé“ﬁf&re‘lﬁé&r‘rgﬁed}b 54 °d. W@V@Pﬂn&'\ﬁg@cﬂmm&i &l &he solution

fla
Q‘Frteld £9 %ﬁaéherﬁé?f‘ﬁ%‘é%"fd’f‘@w?'{i?‘g% Iaafﬁaget %\3% VR flecomRosign:
atlpa dasksvasyemavet kot the cartents &6 Partiionpd Bdteeandicmaonadtieae (1500
aH\HﬁQM%N(anQ% 'h?é’r@émon\é\@aﬂts% Wi Wetdﬁséﬂéré? ue&% (1%B)Q%{/er

e aqueous ase was acld
t W%S tg3fed wittor Bﬁ‘pe(:@r?{‘%‘ﬁf" PHtOéﬂ H&LP@H%%‘SW%GMI%'PF'%" *Q&T%’
( Btherbdgitioh@f ¢dneerbrapldagianud bydnckibtis gcid (Thenl)) aytes Isiphvasice

E&U @t'ﬁ% I%@g V\tlé?gséf)[a%%' aﬁd %%?gﬁaa%ﬁa&rv{/a%%n%' &ler anhyg?rous

drous ‘nmagnesi um sul vacuum f
v ﬁ‘é‘gﬁﬁ%ﬁufnl syifate ashiasi i figradndhe vasHvm Hagkrgataining Frter%ﬁaéorange
?ﬁl’tr@té E6ltion@sis CONeRIdeMd a;lft@t brabiént &dmpaidire fir trﬁ@m@g atné slution
y r T
%an? I?A;: ?k @ ?hm [a Bﬁr C%Porr%lttéyga%gy %r#élﬁ%%g {hgo EJ sa\%nt s;Jg oth:
( & élvvéﬁxar@ygwlmcefa@ ghowed the @edas @esenchpf d%‘ﬂf@d raaféolal along with

ShexRind (hiﬁ: @%b@c? et $RS 0GP R, éi)@&ésf Ethe @Blhﬁifn' vﬁs calhdéﬁ’@ted in
se
el d8e5n S Bl Brpatus R 35 e PR 18 o PLLieg foalt: 11+

kBB (100 Mt QRSB 71581(ch 1HaFAS R, 7128 (At1HBB=2; He)o7.Ob(dal i

1§9z QHQ%%@@%—L@% §>]72Igb d%ﬁﬁﬁo% 6%%?11@11—15 5 15%6
HF—] 629@2“1 4%9}5"'23559'@(% dH). 445¢s, 15'}-121394%5‘(‘7‘ ?l‘z*))“é(dgioé"' J=
(67 A4 Hz), 371 (532 3.57 G, 316) édgss :(’.H)H1 19&23&), 12.’;&( 3|I-r;z)19FHr)\1MR
5 s , s ,

(%g“’&gzﬁa?'?hf’ é%? gﬂ 1 (dd, 2H J= 25 6.7, 2.4 Hz),
3.77 (s, 3H), 357(s 3H), 2.99 (s, 3H), 1.13 (s,

. 19F-NMR (376 MHz; CDCI3) 6 -62. 69

CI ' .

d OXV-bernz ethyl-2-0xg lidin-3-yloxy]-
dLMﬂmHM_etnfluoronethyl benzonltrlle HSCO
NC CF3 OCCH3 | N
H;CO

CFs /,O»O(m
0

To a stirring solution comprised of methanesulfonic acid 3-(4-cyano-3-
trifluoromethyl-phenoxy)-3-(2,4-dimethoxy-benzylcarbamoyl)-2,2-dimethyl-propyl ester
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O To a stirring solution conprised of nethanesul fonic
acid 3-(4-cyano-3 35

wao eoobliusromet hyl - phenoxy) - 3- (2, 4- di met hoxy- beneg/T/DE20&01 266

oyl ) -2, 2-di met hyl - propyl ester WD 2006/ 117677
PCT/ 1 B2006/ 001266 -34 (35 g; 64 mml) in
tetrahydrofuran (700 nlL) at -351 C under nitrogen was

a@@;gsé Mﬁmo\)ﬁsqgt@%yar%f%éer gﬁﬂl)ﬁ%ﬂi rﬁ:‘e mﬁjégg%ﬂWaéh%dmeA' 7

on
n’ﬁ%jﬂ"}/hy(gﬂﬁjﬁam@?@l qildispersion A1 47 $re6e mg\sﬁ/ nﬁit@@era’qon &f hydrogen
I gE0tdsOmosty sdmpllete (exstichtadey-z&ninuty), thBRBCRA @At WS biyaljzed

SB\pM’a&r gg&gl%ﬁ'@trg{o oW Fn%géh%g ﬁ\é 5% EdJCp\ﬁlthqﬁg Pés?r%d H;g? ar}%%gesence

presenc

neftasrreies Wikyibe mass qimetataéfmgm@tejsal dmothgeration (gl IS@F&L"Was

apete waghddbe andfe bab&th WS rdnVBY &l t%@aétl&ﬁ @6 WadEtirred for
n. nut es. m

S, sLirr ed f he Xt ur
c ooig"%gtees I rg'ﬁ( HCEes8Y ﬁd gﬁbﬂ%&e bt 3 Vﬁ'/asqSL?é"ll?'cht‘g er\ﬂj f”ﬁh
s éatyrpigd eguequuirromeNiEMMiteridaml e Hieonixtaie was edddaethyl acetatesand the

V\ﬁﬁhéﬂgﬂﬂu@t\l\% lstirfeRfeRyRvam htt hee IERRRR éépgﬂa’?éﬁ ldﬁ@th%%anlc
rre

ed
SEEE R T
n&yo el neddighifcatisecilatle podwe whs mtried byflasiachuamatografty@Bidtage
3551 @3(95 snﬁcar c%ﬁﬁdg%rbn\fﬁesl%%xﬁrécn fb?ec% ?qﬂﬁﬂon\(@ﬁ a graglent (100

chr omat ogr ap Bl o
P Hh Rekires 1 30 T 60! RoRPlaRIE L go PR P IOTHRR-A0 o o pen yThe
Eprotiucowasmiisdoivad groatingdiethyl Mer oves dneneam ®athf and Btk Geae bbiytlon

f};g& ébto% (ﬂ'ylﬂé re11' od&ratcﬁ‘%or%upg )@f Px%fﬂ%ﬂ Jr?/s]gallﬂl gljuc?{aﬁ?(frmed

ass. i'sSsol ve
etr% POW@ ran%W§% ellpsteshvyacyfilyaiian (:1|5@ér T*semoufmecﬂﬁthw tigkgqvas:
caadled ovér thdr@edne bath gm:rtaé 8dlution vaé mweddﬁyrmgmﬂaftbr sdehm@wnh

W@dn‘ie crﬁi%ssﬁégﬂla hg'?“?st §r8{>1 %}%ﬁ? grg Qﬁlﬂ'\lt? i@gtn%me ‘r‘é ws ?bz%alned

was co t
ofnd gedectad ttyr\’a‘t‘lém\/iﬁéatlow eH@@é’éta@\ﬂ@rfe edmebingg é\@thﬂl@dﬁﬁ bateftiof

t B9st9 totifoRI LIRS ofGAMiLE B %/&é{lﬁ{erﬁoﬁw t Haimp@moé mt OBciy stfﬂ73

I's from th t
g e AR U R R e e v Joﬁr@@ﬂs'ddﬁ
Va5 BB (4, 1 B, B (AT hid, JByps2.8Hs), W62 ¢, CeyBish et 14 J-H4 B ),
f t ch, af
i ligta, P L 0a SR §“’§%’%L S50 bg @chée"?”z%%‘?g
19410.013z3, 1816|-4§)3H)71 Wds,(3); 19FNMRy 376 MHFIZC)‘DC'?) 54626444, 3
EKARJ}ES 489.1 2nb1, 1ag); (AﬁCﬂ)41dsd>Ct1ool,JH6 é 62 . H§)5 ZIZSZ (
S,
éﬁs i"ﬁ"}*@% 21%”@ 3%%2‘”3 ‘ﬁ?} 4.40 (d, 1 H, J=14.3
3.80 (s, 3H), 3.79 (s, 3H), 3.06 (d, 1 H J=10.0
|‘Ei)e 3. rc(tdctnolqﬁéactnoh-l 0 0 HZ) 1. 166(5 43H), 1.11

59&&1_&@1@ 214 nm 3. 260 n 100% Step E:
Deprotecti on Reaction Preparation of

4- (4, 4-D net hyl - 2- oxo- pyrr |Jd|n3yloxy) 2-trifluoro
nmet hyl - 30 benzonitrile IHCONH O A solution of

4-[ 1- (2, 4- di net hoxy- b¥k t hyl - 2- oxo- pyrrol i
di n- 3-yl oxy] -

A solution of 4-[1-(2,4-dimethoxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy]-
2-trifluoromethyl-benzonitrile (25 g; 56 mmol) in trifluoroacetic acid (250 mL)and
triethylsilane (20 g; 169 mmol; 3 eq) was brought to gentle reflux overnight. The reaction
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35 2-trifluoromethyl-benzonitrile (25 g; 56 nmmol) in
trifluoroacetic acid (250 nL)and triethylsilane (20

w@20088976mmol ; 3 eq) was brought to gentle reflRBXI/IB2006/001266

overni ght. The reacti on WO 2006/ 117677
PCT/ 1 B2006/ 001266 -35 was cool ed to anbi ent
tenperature. The reaction ni3ure was concentrated in

V@AEURofef to é%ﬁf&mt @r’r‘p%f'aﬂ‘e r-i rSiBon J&M&é&c&%ﬂ%e&gﬂ 1 VABSD to

di ssol ved I n onmet hane and
SEY] ARl (ﬂesé%f%éré‘ﬁ§“§‘6 aioghst Wee disgodisd inclichiprenygthane gpg was
swhdibd afth salireted E@&bh&sodﬂhﬁﬁ@rb&ﬁﬁe dnd ®ith iBrine solaithy The biganic

”&%@&ﬁlbwﬁ%&%ﬁ U2 gﬂ&sﬁ%ﬁg’@%n& @on\égﬁl%%d ll? vé%:yx f Og‘ﬁi\/e a

bark Plﬁ@'ﬁ 0&% Tesidye- JOP DIPAUE MRD %ﬁl@@gxafﬁﬁy sxllcaaomn@hromatosreahy-
OElatbineith a(glélﬁbn%m@m&ds@o 22 Yv\ethyl fbRAMLhexanes over 1 hour, 12

b G BER B Fi R i S eSS T BUTE, RSy

wethér ogléret digeim bath aftordedvidi6 goof stwhaepdyateh 1HINMR ¢@d MHE; 6DQls) &

of. 7@(&6{“114 9= @@VM?H;B 7146}12 JLfngl )'\/'7'?37 o(SDﬁJi%La% 25 $26.46 (s
H 746 EE

(7”’974?%(5’ 1H), 827 lp- 86326 (s5 1)y 27 ﬁ'@ E'S’EL’ (Slé"')ﬂ%-)'\‘ %

( BIHZzICDH),) 636226 (6,3F); MIH{APCBL) 2@9{av|+111cbd),, (ABCRA869,(160N]) ,

125(s 3H): 19F-NMR (376 MHz: CDCl3) 8 -62. 66(s

3F); M5 (APCI+) 299.1 (Mr1, 100); (APCI-) 186.0 (100)
FEC aratisRar at i on Preparati on of

(M%&T éf(%ﬂrgzt,hmlm&hﬂ&ﬂsxﬂﬁ%ﬁ@li&i%ﬂﬂt SkyY-bSsoragméthyif | U
oy omret hyl - enzonitrile, e enantioners o
4é%¥gauﬁﬁhethyl-2-oxo-pyrrolidin-3-y|oxy)-2-trif|uorom
et hyl - benzonitrile, produced in Step E above, were

separ aﬁ?@er@ﬁhoﬁ@ré éfl(+) ARk S diftthyi 8L 36! hyrﬁ@m? B%QY)AQ tﬁflJWQgﬂe’thyl-

noblle P hexanes- 1 sopr opa
ngeEenityi 92@0%‘89% ﬂﬁfﬁp E fhor§, %@S@aﬁtﬁﬁ@y ciial HRE (Chiggicel AD,
2580x 2.6 mnmmd&(w HasélacaieaancBAsopdpdnal Mow tdi@ws ratreiny 0. 8

on volume = 10 L, 16.720 mn, 100%[a]:
n@@ZR%9I %%555 Exanpl e 4 This exanple |IIustrates

oflBLGf Clt"ﬁtée'é\@t 21 MM B9E0 Hsvaney 12 At 354 iy Bayctateon@8 afl/min,
Siwﬁﬁ’tloﬁ,voluin@ =Re3¢! {oRahaoes! - It illustrates the
pl acement of an al kyl |inkage on the nitrogen atom of
thit 142G H%" also illustrate the preparati on of
4- (4, 4-di met hyl - 2-oxo-1 - propyl -
pyrrolidin-3-yloxy)-2-trif t hyl - benzonitrile F
F1-11/ NFO/-/ N O %%ﬂg%ggestlrrlng sol ution
conpr i SEexample ilistriaeeney the.oglicraliyrctienalizntion Bagtiopx gfSten E,
t hiFebttoh GamdniyIl HRBEAEY the blb@meﬂﬁof Rh astyiGisichga B YR nitfdgen atom

Qﬁg)l c?tar?i gtgls ?ﬂ stl%te tRe r% ar ton fh (41 ganre%hIYéj cg %f1u|5r§pr>1yl (2

at a At uPE inder en

nltr

pyrrolldln 3 onxy) 2 tnﬂuoromethyl -benzonitrile

axs

To a stirring solution comprised 4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-
trifluoromethyl-benzonitrile, as produced above in Example 3
(0.232 g; 0.78 mmol) in tetrahydrofuran (2 mL) at ambient temperature under a nitrogen
atmosphere was added a 60 % sodium hydride mineral oil dispersion (0.037 g; 0.93

mmol) directly. Upon the completion of hydrogen gas liberation, 1-bromopropane (85 uL;
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weewplhetsron of hydrogen gas |iberation,

at nosphere was added a 60 % sodi um hydri de m neral oil
di spersion (0.037 g; 0.93 35 mmol ) directly. Upon the
1 - br oPOPIB2PEN®1266
(85 L; WO 2006/117677 PCT/1B2006/ 001266 -36 0.93
mol ) was added directly. The reaction m xture was
stirred at ambient tenperatte over three days. The

F €8S 8wl 4ddeh @lré((\ﬂi ﬂfe%é'c%r{ %&@ré%&srktlﬁ*é’a A, %EQt temE)eréture

agueous anmmoni um . C ture was ext
vﬁ’vehfhr@eﬁws Abgfeagtion awsur? Wés P%‘%'&%d w&fe #Alyaisd AatagHs ammppium
ochipgité. CTHeawiRturewass egifdced witk @thyledebigrapu ShelB@rSdrél Baparated.

S'I’H fcﬁgﬁﬂﬁlc%r \X}Q§dr 999¢ %Iﬁ}moﬁg nfggneélu}ﬁaﬁ%ﬁﬁe talf?d \%sf c%lﬁgenﬂ'gted in

cYReuneEer ap mb T'mnaﬂg% was m@%wﬁw chigmaioppby (10-75%
OEtORc/Aexaheas afi@b.asd €65 dkdr, coliedsARC! , M+1) 341. 2

2@?\@5}%21103%?9 214 nm 3.187 mn, 100% 10 Exanpl es

4 4- Di met hyl - 2- oxo-1
W%@pqﬁyfﬁa%ﬁi”dnmy-wmmwo% trifluoronethyl-benzonit
rile (i.e. same conpound as product of Exanple 4
produced in a subsequent e R ri 11) was separ at ed
into individual enanti i iral HPLC
( Chi r a6l 4-DiDetr8R-20-1-plepdpyslidit-Gatoey);2-Bfbrammthyf-benzonitrile

@5"& %%m?_ %&n[ﬂdmj Bs F%@Gc@@ftEXQMRIa'ﬁlg?od%ed‘m §sgb%§%\dgnpexp§%nent

(Y8~ Sﬁpiritegl% é’ld"’k‘ﬁ'“ﬁ SHMHRPRT|USBY ‘EJWSI 'b'Py‘ﬁ GhirghehA3-80128x y)
- 2exanésfdthemplo 2%t rimy, lflow exta o 6 tmiLintig ret&iRio? IMEES = 876 min, ME <(
P c ectral and purity data for product
%ﬂfﬁm‘ﬂ@m@“ . CDCI3) 8 7.73 (d, 1 H J=8.5 Hz),
7.49 (d, 1 H J=2.5 Hz), 7.41 (dd, 1 H J=8.6, 2.5

Hz), 4.53 (s, 1 3. 30 2H), 3.20-3.14 (m
) _ |( 51(;1') 2H, T&a'% 1(4')&1 H) 22 (s 3I(—|)

NE2) CDCI3) 6 -62.66 (s, 3F) 30 M5 (APC|+) 382.1
(Mr1+MeCN, 61), 341.1 (M+1l, 100); (APCI-) 186.0 (100)
[x] 58923.7 C = +206.8 (nethanol); chiral HPLC purity
= 100 % si ngl e enanti omer WO 2006/ 117677
PCT/ 1 B2006/ 001266 /j? LG/ MS: wavel ength (% purity)

5

214 nm (1@@;%, 254 _nm (100 %, 280 nm (100 % ;

ret enmcon 918 mn; nobile phase: 50-2% H20 in
5 mion, mn, run tine 4 mn; stationary
phase: 5 Devel osi | Conbi RP3 50x4. 6nm Col um;

45 C. 5Exan'pe4

Physical, spectral and purity data for product

TH-NMR (400 MHz; CDCl3) § 7.73 (d, 1H, J=8.5 Hz), 7.49 (d, 1H, J=2.5 Hz), 7.41 (dd, 1H,
J=8.6, 2.5 Hz), 4.53 (s, 1H), 3.30-3.20 (m, 2H), 3.20-3.14 (m, 2H), 1.60-1.51 (m, 2H), 1.25
(s, 3H), 1.22 (s, 3H), 0.91 (t, 3H, J=7.4 Hz) - trace ethanol

T9E-NMR (376 MHz; CDCls) § -62.66 (s, 3F)

MS (APCl+) 382.1 (M+1+MeCN, 61), 341.1 (M+1, 100); (APCI-) 186.0 (100)

[odsse>>" © = +206.8 ° (methanol); chiral HPLC purity = 100 % single enantiomer
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(-)-4-(1-Propel -4, 4-di met hvl - 2- oxo- pvrrol idi n-3-yl oxy)
-2-trifluoronethvl-benzonitrile 1E1 CF3 NC O 0 N

waokhysiral , spectral and purity data for proPCIIB2806/001266

H NVR (400 MHz; CDCI3) 6 7.73 (d, 1 H J=8.6 Hz), 7.49
(d, 1 H J=2.5 Hz), 7.41 (dd, 1 H J=8.8, 2.5 Hz),
4.53 (s, 1 H, 330320(m32H) 3.20-3.14 (m 2H),
1L@9131w§r'l=;|e§18ih (%'Ellmty)]m%%m Qéo é?"éls? - 59?0% )'i__)sza goé"’/ﬁmz
(t Hz)

d9t9n§§n e é%@m @ob@rﬁfaqesw A"abdjaQyn JBouim helf R mipsweNime 4
58)n; staubhary p(‘:MblPhéhGﬂ)mex(D%PQbsn)CoixﬁbﬁRl% £0@B)nm Calr8284C.2
c =-189.0 (methanol); chiral HPLC purity = 100 %
single enantiomer 20 LC/MS: wavelength (% purity) 214

nm(99 8 % 254 nm(loom_;m)__nm(loo %

Topy DXO-} L
pﬁé&;e Phenomsnex Devel osi | Conbi RP3 50x4. 6m11 Col umm:
45 C. 25 Exanple 5

4- (1- Benzvl - 4, 4- di net hvl - 2- oxo- pvrrolidin-3-yl oxy)-2-t
rifluoronmagyvl - benzonitrile The product of exanple 5
was nRege agal ly to exanple 1, except using

behzyl as starting material in Step B, no
chiral sepatati-sg/was conducted. 30 MS (APClI, Mtl)
389.1 LCMB: 50- 29020, 214 nm 3.266 nmin, 100%

Exanpl e 6

(+) -4-(1-Benzvl - 4, 4- di net hvl - 2- oxo- pvrrol i di n- 3-yi oxy)
i ity-detafoomoduct | e WD 2006/ 117677

%&E‘Z@&S@Q Sty (- froiin Sroctii 88 M

ch&&a? Sdtzp drd@t($,dhl), 3MB-J. 28R A, 2H)VB-20-338 . 2H, +H-C51 (m, 2H), 1.25

ny SiACbo QQ@Z@Q% 13HTU;7 8052 GabetdiR) EL OH, 254 nm

flow'rate |nject|on volunme = 10 L, 8.434
i YF-NIIB (3%6[\H z; cneg)l&-eeseg GH@F3) Exanple 7 10

4-f1-(4- Met hoxy-benzvl) -4, 4-di met hvl - 2- oxo- pvrrolidin-

3-yloxyl-2-trifluoronethyl- benzonitrile The product

oMSdARDIp) 3827 (Mas+Meths 58 ad oy (e, YO0 ;dAERIMBE.6 (100) except

4-

[0]s662*2 " = -189.0 ° (methanol); chiral HPLC purity = 100 % single enantiomer

LC/MS: wavelength (% purity) 214 nm (99.8 %), 254 nm (100 %), 280 nm (100 %);
retention time: 2.887 min; mobile phase: 50-2% H,O in 3.5 min, hold 0.5 min, run time 4
min; stationary phase: Phenomenex Develosil Combi RP3 50x4.6mm Column; 45 °C.

Example 5
4-(1-Benzyl-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-benzonitrile

The product of example 5 was made analogously to example 1, except using
benzylamine as the starting material in Step B; no chiral separation was conducted.
MS (APCI, M+1) 389.1
LCMS: 50-2% H0, 214 nm, 3.266 min, 100%

Example 6
(+)-4-(1-Benzyl-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-benzonitrile
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nmet hoxybenzyl am ne was used as the starting materia
in Step B; no chiral separation 15 was conducted. M5

W@ 20061176 1) 419.2 LCMS: 50-2% H20, 214 nm 3. BEIBR0OK/001266

100% Exanpl e 8 4-f

1- (4- Hvdr oxv-benzvl) -4, 4-di net hvl - 2- oxo-pvrrolidin-3-y
| oxyl -2-trifluoronethyl - ben¥onitrile 20 Boron

tribrom de (3 eq.) was added dropwise to a -78 C

sol uti an of 1-(4- .

et hox ISR 9 SHETF%f ek FHucs Beisginaghe BPAeto'aRglp o
- @-a ahirdlsegerdivet hyI benzonitrile (220 ng,1_eq. in

dighheoNEs) I@@g? e. the product of exanple 7). The
reaction was a 8!‘ adual Ic\d/_évvarm to anbi ent

t BRfer QPW@'%‘?/#H’F?@H‘!“ 8 Bexapa§tQh et om \pvwaaiged-§ gl/min,
tinpcﬁb'a vbleme i 10nLpgaB4rhig, ooeduct was extracted into

8{? %eépgﬂ)e aThe organic layer was washed wth

nd dried over anhydrous magnesi um
sulfate, filtered and concentrated. The crude

material was purified by ¢ol um chr onmat ogr aphy.
(Procedure of examole 8 V\H('?E@%‘referred to as a

RXQ=H D

a.lL l-._- = L4 LAY

4BénzOnib@d/B: 50- 2% H20, 214 nm 2. 390 m n, 100% 30
Exanple 9 4-f

1- (4- Hvdr oxv- benzvl) -4, 4-di net hvl - 2- oxo- pvrrolidi n-3-y
| oxvl - Dha Rpduei Rl eIy vas Hadealoppyslydo BRAmHe T, skerplitt

ofnelB:3 6P z§laine@Bis O’Mﬁsftlﬁmﬁﬂgaﬂ&ém nCsSterB; n@XAINED bébafhtibly

Qi Bl PO BT AT o o 1 S sl &7 oo in 0%

rate = 0.8 nmin, injection volunme = 10 L, 13.359

mn, 99.8%[a]: +216 C (CEI% 2006/ 117677

PCT/ | B2006/ 001266 - 39 0 4-f

1 ;&L&Wﬁm&yb}oxo pyrrolidin-3-yloxy]-2-irifluoromethyl-

| B&Hzbiitrilg- 0x0- pvrrol i di n-3-vl oxvl-2-trifl uoronethyl -

benzonitrile 5 The product of exanple 10 was made

anal ogously to exanple 1, except 2- nethoxybenzyl am ne

was usBeromtsibromided8 an.) wagaddad diopaike torm -SBEP sButianef ¢4fi-@al

Sﬁ@iﬂg/@tﬂeﬁﬂl M@&m@fﬁ?l@% rrolMﬁ i@?@-z-tr%&bm&ﬂgﬁ bgnzlo% (220
0

B3 iyt R HERDIe) L 8 EPCL el R G SR figs alowed

i o-gBadubliywdrm 2o ambidrt teomperatrdigieridie nWater tvas ¢agefully added to the

reaction and the product was extracted into dichloromethane. The organic layer was

washed with water and brine and dried over anhydrous magnesium sulfate, filtered and
concentrated. The crude material was purified by flash column chromatography.
(Procedure of example 8 will be referred to as a “demthylation reaction hereinafter”)
MS (APCI, M+1) 405.0 LCMS: 50-2% H,0, 214 nm, 2.390 min, 100%

Example 9
4-[1-(4-Hydroxy-benzyl)-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxy]-2-trifluoromethyl-

benzonitrile

The product of example 9 was made from the product of example 8 by a chiral
separation. MS (APCI, M+1) 405.1
HPLC: Chiracel OD, 250x21mm, 80/20 Hexane:EtOH, 254 nm, flow rate = 0.8 mL/min,
injection volume = 10 pL, 13.359 min, 99.8%
[a]: +216 °C (CHCly)
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15 The product of exanple 11 was produced by
subj ecting the product of exanple 10 to a

wa@lewetiiglat i on reaction anal ogous to that descPChEERR00GN01266

exanple 8. M5 (APCI, M+l) 405.2 LCMVS: 50-2% H2O, 214
nm 2.839 mn, 100% Exanple 12 20

4-11- ( 3- Met hoxv- benzvl) -4, 4-89-net hvl - 2- oxo- pvrrol i di n-
3-vloxyl-2-trifluoronethyl- benzonitrile The product
of Exanple 12 was prepared anal ogously to Exanpl e 4,
except that 1-(3-nethoxyBExamniéIbrom de was used in

t 3§ ZUMSt"hb %dz@l?‘-hh%@méﬁ@ﬁé -bRSIpRfoliginedyibxy12aritforoMetryi-
anpl e -

1k oxv- benzvl) -4, 4-di net hvl - 2- oxo- pvrrolidin-3-y

i oxvl -2-trifluoromnet hyI benzoni trile 30 The pr oduct

of exagple 13 S oduced b roduc

of exarh? BodestieBp RN Sen Rt FRROPELLR AT LS

t ethoagbedaytaorinehes used axheptagin@malvial Qrﬁﬂ;te}b B; Mlcb)rame;&rﬂlon

taONT i 460 min, 100% 35 Exanple
14 Snégc%g/ }_%gpcggl\ﬁﬂo%g%enzvl )-4, 4-d

i ety POE%d%0: %X/‘Jrrf"@)l3 J48iH. 39 oxvl - 2-t ri f I uor onet hyl -
benzonitrile WO 2006/ 117677 PCT/1B2006/ 001266 -40 The
product of exanple 14 was_prepared by subjecting the
product of exanple 13 togéﬂ‘-g-ﬁ-l—HPLC separation. 5

[ & Hydkéxyibdénz ithethyl-Z-35-ByrrdiBint Ak y]-2\kifllord bt

LMI ength (% purity) 214 nm (100 9%, 254 nm

( , 280 nm (100 %9; retention tine: 2.485 mn;
nmobi | e phase: 50-2% H20 in 3.5 mn, hold 0.5 mn, run
ti me 4 Thabwdud bsdxampiary wak peucePbe auEieithOpoelicd i dxample

O i AR fcodolf ) © 15 4

uor
i 9%2PRIe 8.2 MB(APRY M+d) 4Q§+31-L§N§ﬂ FRy= 122, 214 MDAy 00%
benzonitrile The product of Exanple 15 was made

anal ogously to exanple 1, except using 3- 15

f | uor obenzyl am ne was useBxampleA2 start i ng material in

quw-(@meﬂﬁxﬁbé@h ASEdIMeHy1-2-8x VB Frrol RISk Fcb-trilBooAR Y-
Q LCVB. 50- 2% H2O, 214 nm 3.293 mn, 100%

gﬁ&h’p"” ?6 20

441- (2- Fl uor o- benzvl) - 4, 4- di met hvl - 2- oxo- pvrrol i di n- 3-
yl oxyl 13z bokhid: Hpé)@m%fehl!'vvas BrPZRALALIbdoBsly to Example 4, except that

1-(3-methoxybenzyl)bromide was used in the functionalization reaction of Step E.
MS (APCI, M+1) 419.1

Example 13
4-[1-(3-Hydroxy-benzyl)-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxy]-2-trifluoromethyl-

benzonitrile

The product of example 13 was produced by subjecting the product of example
12 to a demethylation reaction analogous to that described in
example 8. MS (APCI, M+1) 405.2 LCMS: 50-2% H,0, 214 nm, 2.460 min, 100%

Example 14
(+)-4-[1-(3-Hydroxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy]-2-trifluoromethyl-

benzonitrile



The product of Exanple 15 was prepared anal ogously to
Exanpl e 1, except using 2-fluorobenzyl am ne was used
wW@sgoobherest arting material in Step B; no chiral P@QBIB2006/001266
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separation was conducted. M5 (APCI, M+l) 407.2 LCWVE:
50-2% H2O, 214 nm 3.315 mn, 100% Exanple 17 4-f

1- (4- Fl uor o- benzvl ) - 4, 4- di net®v! - 2- oxo- pvrrol i di n- 3-yl
oxvl -2-trifluoronethyl- 30 benzonitrile The product of

exanp epar anal ogously to exanple 1,

except %Prﬁ\é\’a%f Fﬁ@? gg@’ﬁ% VFB%‘F%%V Shblectingdhe Raduckes example

stlatadhitg HhCeeparitionn Step B; no chiral separation was

conducted. M5 (APCI, M+l) 407.2 35 LCM5: 50- 2% H20,

214 301 mn, 100% Exanple 18

448k @451 B Gy 138hT v ) M8 (APCI, M+1) 405.2

éLdMsmdwlen@hwupmmgrmzlvh?gn?msa yt,@m{é rig‘l 415 %I
- e

prade b =eil BBl e s Vot wiapies

1m'%§@wfy®?$ﬁg heawomemmetvhlym&qm RE&HOE. %sn Cblemn; 45 °C.

starting material in Step B, no chiral separation was

conducted. M5 (APCI, Mtl) 421.2 5 LCMS: 50- 2% H20, 214

nm 1.839 min, 100% Exa 15

4_ﬂmgmmnmm4rgtnkenhﬂa-mmguna.ﬁisqggmﬁtmi&Maﬁyﬂ r
| hobehmet hvl - benzonitrile 10 The product o anpl e

19 Wwas nade anal ogously to Exanple 4, except 1-
br onobut ane was used as a starting material in the

f unct i ahabiodadt bExamPRCIGIWAE nizble &ﬁcggogsly to'@arﬁﬁgg excM&ng 3-
3%rébeh%me§9as%§%é_a|239he gtar%ng rTlomanal in S?tegbnno chlral separatlon was

Q‘)”ﬂBth‘(dl But yl - 4, 4- di net hvl - 2- oxo- pvrrol i di n- 3-yl oxy) -
2Msr(A|$¢|um¢qmet bvieien BOBYIH,D! £14-nm, 8383 RiP Y8R Of
exanmpl e 20 was prepared anal ogousl'y to Exarrpfe 1,
except that n-butylam ne was used as one of the
starting materials in Ste@(ag [e{¥e enantioners were 20
) aln89 (23.5 C, CI—BO—R: +
I . lin-g- -
phe.ﬂ_egi;r_ﬂgm nm (100 %, 254 nm (100 %, 280 nm (100
%; retention tine: 3245 m n; nobile phase: 50-2%
H20| @ﬁ 5 mn, run time 4 25 mn;
statio rFyOAS‘qﬁta%Exa B R WRsRESParss ABRIggPuS!yd FisimpiP except
5@ing. 26 aroen aylamine 4is Gsed £SME: starfhg?datbizOn RdAB: MBIchid 242

NdeBaraflHVhs BXRRRLE ML APCI, M+1) 407.2

LCMS: 50-2% H,0, 214 nm, 3.315 min, 100%

Example 17
4-[1-(4-Fluoro-benzyl)-4.4-dimethyl-2-oxo-pyrrolid in-3-yloxy}-2-trifluoromethyl-
benzonitrile

The product of example 17 was prepared analogously to example 1, except using
4-fluorobenzylamine was used as the starting material in Step B; no chiral separation was
conducted. MS (APCI, M+1) 407.2
LCMS: 50-2% H,0, 214 nm, 3.301 min, 100%

Example 18
4-[1-(3,5-Dihydroxy-benzyl)-4.4-dimethyl- -oxo-pyrrolidin-3-yloxy]-2-trifluoromethyl-
benzonitrile
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wWQlosas’emnde anal ogously to Exanpl e 4,

4- (1- Et hyl -4, 4-di net hvl - 2- oxo- pvrrolidi n-3-yl oxy)-2-tr
i fluoronethvl -benzonitrile 30 The product of exanple
except HET/IB2006/001266
br onoet hane was used as a starting material in the
functionalization reaction of Step E. M (APCl, Mtl)
327.2 HPLC. 254 nm 13.827 mth, 99% 35 Exanple 22
()-4-f4,4-Di et hyl - 1- (4- net hyl sul f anVI - benzyl ) - 2- oxo-p
vrrolidin-3-yloxyl-2- trifluoronethvl-benzonitrile WO
2006/ 1TneppdRCT BxB0e6 8001 MEde analp@olHisto fxadple fl, extept using

eém&hﬁ&n‘ﬂﬁﬁmﬁé 8PRE elama@ ﬁnlaféﬂég l&iii;t}é? B%o@hﬁﬁ@b&iratlog was
exce n enz am ne was use as
Cgrio@iﬁ?ﬁ% % &%;W”i%ér?g d no Zepar ation of

si@M@oﬁQ@ﬂﬁdﬂ@ \mdsnmoh&ﬂ%me,dmo% M5 (APCI, Mtl) 435
LCMS: 254 nm 97% Melting point: 44.1-44.8 C Exanpl e
23 10 (+)-4-{1-[1-(3-Met hoxy-phenyl)-ethvll-4
4-di met hvl - 2- oxo- pvrrol i dExaniplgi9xy} 2

£ 14l 4 Jpyi-8 A6 RUhy PR BRI ridiiIns-ViBRy RUAHYS o mBthy ¥ GHIBhiRI€ 3
was prepared analogousl'y 10 Exanple I, except Tha

1- ( 3- net hoxy- phenyl ) - et hyl am ne was used in Step B as
a st ar tTha grodudt erE'Emfnpledlaa\ae chade tifidlogoldSy ©HExampié ay excém 1-

afbtoq{eo(ragt@ﬁfw%% 8% aﬁlﬁé Tg aI |r[ %ﬁ?%g&?\@ﬁ%ao A%%Of Step E.
APSE Ml h355917 05, Exarrpl e 24 20

(1-_)3M$ Bb-2blHEG 2ty Ampx §77hiemobd- et hvl | - 4

4- di met hvl - 2- oxo- pvrrolidin-3-yl oxy} 2
trifluoronethvl-benzonitrile The product of Exanple 24
was pr epar ed by di ssol Vi Ngx g@m {1 [1-(3-met hoxy-

of Exanple 23 in d| chl or onet hane. The reacti on m xture
was coqiggrduget oﬂ&a@pmd Qs preaarbda @moa&yﬁem&ﬁpls 1 28XGep8 that

0
cor e e Ustfatthesd s d el clp b T SPbprsper
waspajaiethetieabhispltHPLeet hanol and reduced to dryness in
VagHSy (zg'geor(g:%@,_% @7uesi due was di ssol ved in ethyl

acet at e and d wth saturated aqueous sodium
biMXEEh M) 3%Rat er, and brine. The organic phase 30
wasms: we@blemgmr(%amhtymmum (re@ e 254 Ning Ldofa), 2scammal (108 S6);

c 9?&8@% ﬁuﬂk e?zisgnuéf BHidbie br%sé‘fsfo%/dll—l?é? %?19\ R ?ﬁ\‘}m ‘nﬁw time 4

Ct was recr rome I
afl’mlbrsai’[lgﬁa]‘_)ﬂ_@’@S@ P@pnomenex Develosil Combi RP3 50x4.6mm Column; 45 C

LCMS: 50-2% H:0, 214 nm, 3.242 min, 100%

Example 21
4-(1-Ethyl-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-benzonitrile

The product of example 21 was made analogously to Example 4, except 1-
bromoethane was used as a starting material in the functionalization reaction of Step E.
MS (APCI, M+1) 327.2
HPLC: 254 nm, 13.827 min, 99%

Example 22
(£)-4-[4.4-Dimethyl-1-(4-methylsulfanyl-benzyl)-2-oxo-pyrrolidin-3-yloxy]-2-

trifluoromethyl-benzonitrile
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a white mcrocrystalline solid. [a] 589 (anbient
tenperature, CHC 2): + 34 35 M5 (APCI, M+l) 419

WO ank118%4 nm 98 Melting point: 185.1-185. 8 BCEAB2006/001266

2006/ 117677 PCT/ 1 B2006/ 001266 -43 Exanple 25
(=)-3-[3-(4-Cvano-3-trifluoronethvl-phenoxv) -4, 4-di net
hvl - 2- oxo-pvrrolidin-1- yl methyl | - benzoi ¢ acid net hyl
ester The product of Exarrpl e 25 was prepared

anal ogausly to Exa except that

3" am noHE gt HEIORE B2t ity anagpush Tnserpeldcrompt it
StepetiBlsgiangl-Enaaningwasatsed ash staniog marpalire$te® B, @f separation of
SERFBRbSSTRAES cMascispnducted. M5 (APCI, Mrl) 447 LCMVE:
214, (34 nd 280 nm 100% 10 Exanple 26

sil"?%f‘% '-'M‘firﬂﬁ’f’s-t rifl uoromet hvl - phenoxy) - 4, 4- di met hvl -
2LGOMB:294mmpPTHi n- 1-yl met hyl | - benzoi c acid The

c opt & in Exanple 25,

mg?%*f%%ﬁ% 3-trifluoromethyl 15

phenoxy) 4, 4- di met hyl - 2- oxo- pyrrolidin-1-yl met hyl]-ben

zoic acid met hyl ester 0.29 mmol) was
di %ol ved |n 4 rrL THE ano%ﬁzéienél M Na0—| was added

0 Ehnrg@hyl:ﬁh&dh&ﬂﬁtl onm xture was aci di f| ed vv| th 1 N

HCl to pH -3 and extracted into ethyl acetate. The
organi c layer was washed with brine and dried over
anhydr bipsPrerkighel Example 83 Wag rrepanetl walvgeustyrta Eganyila \eampothat

Thes- mafherytpabn;iécbtm;ﬁd wdsUisad B B 1 Qétgﬁ Ry %at&i}g,tecrha&'d%th

f carboxylic acid as a I'te
Jc";rgfg"%'({j% o ?eaé%‘ﬁ B9 (APLI . MF1) 432.9 LOVS
50ds2%6HIENt tePripgraturg, C}IQGQ)B+I495° 100% 25 Exanpl e 27
Smbartch; f¥ANGs 3 Lchid SO ATRYhY| - phenoxv) -

i met hyl - 2- oxo-pvrro in-1""-yl met hyl | -
furan-2-carboxylic acid isopropyl ester The conpound
obtained in Exanple 29, Example 24
trlfldon A 0

a_mgwmd et hyI ester, (O 461 g, 1. 024
nmol ) was dissolved in 5 nL THE and 1.5 nL 1 M NaCH
was added. The reaction was stirred at anbient

t enper ECRREUGHAE FXANGHiR 24 Watscorensgasitbly olisseving ¢4-6-{ WH(3-methoxy-

ahedyl)fatie]-am-dimethyid- cbl@lpyltr@ldﬁl'd yl&yﬁilﬁllﬂ@d%rﬁ&ﬁ)tl %gnz'omrﬁe (0.456

o Pl PR B 2606 R BAofenG 2 Fetitlen URTe vesiosid iy 10
c &riedeita niifagan ﬁwoagﬂeoemsﬂ@ mloof@b‘t @Mrbotdneritcamibeydichromethane

aiubon @aia%ldétﬂ Aﬁéﬂﬂfb‘eﬁ ‘rﬁlrrutefs |tﬁéq{aéﬁ?§ﬁ d qt%n&r&)%c)m m%ﬂénol apd
dr%d(g%@% dr}glessx IIQ) V\E«%/ 'H‘Eaes'u m% f?y ﬁlfﬂ?w@%/ dllsolvlécri %nethyl gcae’[ate and

washed with saturated aqueous sodium bicarbonate, water, and brine. The organic phase

was dried over anhydrous magnesium sulfate and was concentrated in vacuo to afford

0.633 g of a white solid. The product was recrystallized from ethanol to afford 0.1122 g of
a white microcrystalline solid.

[odsse (ambient temperature, CH,Cly): + 34 ©
MS (APCI, M+1) 419 LCMS: 254 nm, 98
Melting point: 185.1-185.8 °C
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The acid from above (0.179 g, 0.42 mmol) was suspended
in 7 nmL isopropanol and a drop of concentrated

waobutict7 aci d was added. The reacti on was hearerIR2006801266

C WD 2006/ 117677 PCT/1B2006/ 001266 -44 for 48 hours.
The reaction was cool ed to anbient tenperature at
which time a precipitate fo#ded. The reaction was
concentrate in vacuo to ang(% gzWhite solid. The
materl aI was dIfSSO| ved i

Hyl-2-g¥orpurroliging

saﬂm&tﬁtlademmmsmdndgmrchl ori de The organi c | ayer

was dri Si

concentT(rﬁg géﬁ{tﬁ?@%}éﬁ[ﬁa%%é preg?reg Qﬂ%go?'é¥ O%‘FE‘PE 7 Rfgept that
f rSomieanpriiivbPenzein geid methw! asier wasiedin/Step B as e vtarting material, no
O\epdtbiBhlor Sioredbshals WRbMBuctedf 5- [ 3- (4-cyano-3-

t r'\h%h%g:r I}%{ - phenoxy) - 4, 4- di net hyl - 2- oxo-pyrrolidin
- 1= ¢ 2F(ir an- 2- carboxyl i c acid isopropyl ester.
MECMEPE]4, 254, 2hd 280680,100% LCVS: 50- 2% H2O, 214 nm

3.357 nmin, 100% Exanples 28-67 CF3 CF3 NC O NH
Optional Functionalization NCONR OStep EI / O 2
15 Exanpl es 28-67 were pr G&¥BRIB26| a conbi nat ori al

C [3eBi(4-Cyano-Riyifit einetied-phérmxg)-4.4-8intahy 2o xotfyfrolidif-1-yimethyl]-
”%ﬁfdl@i\cld . :
4-TZ, 4-di et hyl - 2- oxo- pyrrolidin-3-yloxy)-2-trifluorom

et hyl - benzonitrile (product of Exanple 3) was
s ubj ectrad cdsmpcmms elstained i0 Exdniile 23, Q) BHBIAEVaAG 3-1ifREOMEBAS

r t ti.on u
2%03&401 @WBQ gﬁo@fp\ﬁﬁﬂfd% %y lﬁ&th){ tﬁé‘ﬁ%mc am& rﬁgtgﬁq %ﬁ eg(g 128 g,
r é’e?@tmfb?lbw%wsém&%ﬂr'ﬁ ad Bift andrl Qe 1 MONaQkhivaRAdsaANEre redngion
a waib lsﬁrfdd%arﬁb@th@ﬁﬂet&tur@ Bveﬁ’iﬁlght The reactlon m|xture was acidified with 1 N

r ? N 3’or o {ra 2 r@o ﬁ%%ﬂ A°F ge( Eﬁ%ﬂg% ic %/e)r E’)‘?‘%Wﬁf}@d yith gripe
n@nd QOriepl Wnﬁydrwsmngslumglfa’a@d ciugkent(aldd imggcu@. The material
MRk Yrit@bted Wi By e@RPAHBHiHEE t0dEiAeld @be&yﬁpac%’ a%céqlllﬂﬁg‘solld
hy@w{ Bﬁ%} neral oil suspension (8 ng; 0.20 mol

Upon the conpl etion of 25 hydr ogen gas
Mﬁe(v‘\ﬁ’ﬂi,(bliﬂ)@zﬂ\/l sol utions of al kyl brom des or

chiprs dﬁ)szmgbrﬁimnguwmm?dwe desired R
substituent) in 0.5 nlreaction) were

added. The reactions were capped and stirred on a
shaker at ambi ent tenper aExample2er ni ght. The reaction

M58 -8y JidSs- GG DoRRthyWohdhoy s Ahind i gc&g-?gg‘oﬁangtylmethyl]-
naﬂy_s_%vpcr OpOT 0l
céﬁé@@—“éimmmr for at least 30

m nutes. The 30 reactions were filtered, concentrated

Dol ow e £ Sihieih Ebdde, SRR S E RS HRMREEY: be

b @PeNRy)-4,4-dimethyl-2- oxo pyrrolldln 1-ylmethyl]-furan-2-carboxylic acid ethyl ester,
(0.461 g, 1.024 mmol) was dissolved in 5 mL THF and 1.5 mL 1 M NaOH was added.
The reaction was stirred at ambient temperature overnight. The reaction mixture was
acidified with 1 N HCl to pH ~3 and exiracted into ethyl acetate. The organic layer was
washed with brine and dried over anhydrous magnesium sulfate and concentrated in
vacuo to obtain the carboxylic acid, 5-[3-(4-cyano-3-trifluoromethyl-phenoxy)-4,4-
dimethyl-2-oxo-pyrrolidin-1-ylmethyl]-furan-2-carboxylic acid, as a white solid (0.417 g).

The acid from above (0.179 g, 0.42 mmol) was suspended in 7 mL isopropanol
and a drop of concentrated sulfuric acid was added. The reaction was heated to 80 °C
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worRovs/1iwld 2.0 nmin,

(1) Xterra-Phenyl, 100 nmx3 nm 5, 95/5 to 2/98 H20
+0. 5% Form ¢ acid/ ACN +0.5% 35 Formc acid over 2.0
injection volune: 5 L WO PCT/IB2006/001266
2006/ 117677 PCT/1B2006/ 001266 -45 (2) YMC C8, 100
nmx3 mm 3, 70/30 to 2/98 H20 +1 OrWH40OH ACN +0. 5%
Formic acid over 3.0 mn, hédd 2.0 mn, injection

o0 18 Ppy2 heroredby s @leny it iemep e ot P sagyspngte
adararedy Bie rgadiorivas conednirate ibvasiigito affpidectite moligo Thermategtd was
|— dfs8sNlaan @tﬁﬁ Bcet&@ Qndt—wﬂeh@ad ﬁ@M H:&\Q\Oﬁ-l“()o réﬁwb@e"étérﬁngcgé  waler
éq r%lj erO-EOé%FOf%]éo r d'rA(\)(L%ls\|
+6‘” g ES‘E‘er?F%“é‘&ﬁ”HC 8? SR, RO i ﬁ‘“ Y
| mjagoesiunsulfelewne contenttatesidimpdogo. pFesolid@ds recrgstdlizaCibrhizhanol

( %ﬁd Sl & QO Cé-gao?i% %@%ﬁﬁm to fy’e@WSb ﬁ{g‘e/&f%QSWC 5]-8- 5%

%

£ GBSy ehon et oA Yme By R carboo 2
Adpopylestet.e with 0.1 % 15 formc acid over 6.5
m l 4 mnutes. (6)) Xterra-Phenyl, 100

W&%i Nh QS%?S to 15/ 85 H2O +0.5% Formi ¢ aci d/ ACN
+GCM% r5812rﬁ 'ézoaé?”dnf&\ﬂe%@'@do?ﬁn hold 1.5 nin,
injection volunme: 5 L 20 (7) Atlantis dC18, 5 cnx4.6
mm 3, 90/10 to 2/98 mn_%%%mc acid/ ACN +0.5%
Formic acid over 3.5 m i njection
volume: 10 L sanple prep: 900 L 1:1 ACN H20 Table I

Exan'ple %F"ucture Nane LCrs 28 5- [3 (4- Cyang-3- LCVB
1 oro nmet hy| - eno 65 |n N~ F 7\
(1) g,c _ T an

pyrroI| - hyI *436.1 0 2 C4

acid methy] %esy® WO 2ooé’/ 117677 PCT/ | B200

-46- F F N 29 F 5-[3-(4-Cyano-3- LCVS (1): 2
trifluoronethyl phenoxy) 98 7% 4, 4-dinet hyl - 2- oxo-

gts gyll gsl %d tﬁq were p%duced v?é chLngtgrrl]al Zhe(l:nallsftr?/o,yz\gl Iep%ctec? above,

a common startlng material, 4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-irifluoromethyl-
benzonitrile (product of Example 3) was subjected to a series of functionalization
reactions in order to place a variety of functional groups on the nitrogen atom of the
lactam (i.e. R"). These reactions were carried out in the following manner.

To a stirring 0.2M solution of 4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-
trifluoromethyl-benzonitrile (product of Example 3, 60 mg, 0.2 mmol) in DMF (1 mL) and
Nal (10 mg, 0.07 mmol) at ambient temperature was added a 60 % sodium hydride
mineral oil suspension (8 mg; 0.20 mmol) in 0.5 mL DMF. Upon the completion of
hydrogen gas liberation, 0.4M solutions of alkyl bromides or chlorides (corresponding to
the desired R' substituent) in DMF (0.2 mmol; 0.5 mL/reaction) were added. The
reactions were capped and stirred on a shaker at ambient temperature overnight. The
reaction mixture was quenched with 0.5 mL. MeOH and 60 mg of macroporous (MP) tosic
acid. The reactions were capped and stirred on a shaker for at least 30 minutes. The
reactions were filtered, concentrated and purified by HPLC.

LCMS (x): analysis reported below were carried out by one of the methods described
below:

(1) Xterra-Phenyl, 100 mmx3 mm, 5y, 95/5 to 2/98 H,0 +0.5% Formic acid/ ACN +0.5%

Formic acid over 2.0 min, hold 2.0 min, injection volume: 5 plL
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OO /-0 2-[3-(4-Cyano-3- LCMS (1): 30
trifluoronethyl-phenoxy)- 2.57 mn,

wa20bediTset hyl - 2- oxo- 98.9% F O N PCT/IB2006/001266

pyrrolidin-1-ylnmethyl]- 453 F thiazol e-4-carboxylic

acid F nethyl ester N~ O O 31 N

4-(4,4-D et hyl -2-oxo0-1- LCMB(1): F F

pentyl - pyrrolidin-3-yloxy)-2- 2.78 min, F

trifluoronethyl-benzonitrile 100% 368.1 OZ~ N 4-(1
Y90 C@PWOMMm“S;A?@Bo Bi2fRIH)® |+ anmnmcw/rprord Lo Fémic

trlfluoromsthyl .76 mn,

béﬁ'%}gﬁ t""loirT“@ hft?o%‘ P{‘lﬁ @é?“oi volgsnp: LN 7-1 V\D
2006/ 117677 PCT/| B2006/ 001266 - 47

AR B oS B a0

yIFoquacziwer%um bolgt! Byrhin, ij@diog vd:blarmezcﬁﬁ)lm.rl le 382.1 F

F D|msthyl 2-0x0-1-(3 \ F F
%\lp?luor et y|11ﬁze\%§”y LCvsin, OF

pyrrol i di n-3-yl oxy] - 2- 100% @]
t r(4 fAtléﬂtrsCHCﬁEerm)blﬁ@rﬁﬁhni}ﬂ B0/L@1oAPEB H,0 0535 Fé¥micdaclafAGN +0.5%

Formlc aéq over 2 5 mln hold 2. 5 min, léjec)‘uon volume: 10 uL
sample prep: 200 uL 1:1 ACN/H,0

(5) Sunfire G18 19x100mm 5um, flow rate 30 mL/ min; 25% Acetonitrile with 0.1% formic
acid/ Water with 0.1% formic acid, hold for 1 min; gradient to 100% Acetonitrile with 0.1%
formic acid over 6.5 minutes, hold for 4 minutes.

(6) ) Xterra-Phenyl, 100 mmx3 mm, 5, 95/5 to 15/85 H,O +0.5% Formic acid/ ACN

+0.5% Formic acid over 6.50 min, hold 1.5 min, injection volume: 5 pL

(7) Atlantis dC18, 5 cmx4.6 mm, 3y, 90/10 to 2/98 H,O +0.5% Formic acid/ ACN +0.5%
Formic acid over 3.5 min, hold 1.5 min, injection volume: 10 pL
sample prep: 900 pL 1:1 ACN/H,0O

Table |
Example Structure Name LCms
o8 5-[3-(4-Cyano-3- LCMS (1):
£ . trifluoromethyl-phenoxy)- 2.65 in,
Ng o a o 4,4-dimethyl-2-oxo- 97.8%,
O ~

N pyrrolidin-1-ylmethyl]-furan- | 436.1
0 2-carboxylic acid methyl
O ester




2 pyridin-4-ylnethyl -
pyrrolidin-3-yloxy)-2- 3891
W eoobliusronmet hyl
4-[4, 4- D net hyl -
trifluoronethyl sul fanyl -

-benzonitrile
2-0x0-1-(4- LCMVS (2):
3.7 mn,

97.2 mn,
0

F- ES

100% F 8~\N

OF F 11 F N BGI/B2006/001266

benzyl) - pyrrolldln 3 yl oxy] --4888.1 2-trifl uoronethyl

Q _benzol 1 f rl | e ’ ! F F \I\n ')nnﬁ/ 117R77
PCT/ 1 B29Q06/ 0012t 6|= 1?18 37 4-[3-(4-Cyano-3- M5 (APQ,
\lo @9trilfl uorornee - phenoxy) - Ms13-(4-Cyano-3- LCMS (1):
4, 4- di net hyl - , 447.1 pyrr hh@h&n&hW%h&ﬁ&g¥|]'272fm
UCVB:  Benzoi c acyd nethyl est ef 43Q0nmdhyRo/dRO AL
3.169 @ min, 100% |FF ii N 38 #pfricii@enamidmygaehn-2 400"
LCVS (2)): s ylne - 4, 4- di met hglcaeoxylic &cidwathyl ester
gxo- pyrrolidi n- 3 yhoxy)-2 471. 1| N
tiri fl uorjomet®yl gbemzonitrile o |o) F F
o M
2-[3-(4-Cyano-3- LCMS (1):
30 trifluoromethyl-phenoxy)- 2.57 min,
4,4-dimethyl-2-oxo- 98.9%,
F o N s pyrrolidin-1-ylmethyl]- 453
- /Y ) thiazole-4-carboxylic acid
N
E methyl ester
0
Y
NG o\
31 N 4-(4,4-Dimethyl-2-oxo0-1- LCMS (1):
FF pentyl-pyrrolidin-3-yloxy)-2- | 2.78 min,
F trifluoromethyl-benzonitrile | 100%,
: 368.1
x5
O™™N
4-(1-Cyclopropylmethyl-4,4-
3 dimethyl-2-oxo-pyrrolidin-3- | LCMS (1):
N yloxy)-2-trifluoromethyl- 2.76 min,
FE
benzonitrile 100%,
F 352.1
gy
07N




F N 39 4-(1-Benzo[ 1, 2,5]thiadiazol- LCV5 (2): ESN
5-yl nethyl -4, 4-di nethyl -2- 3.27 mn, N
W@x@spymsrol i di n- 3-yl oxy) -2- 100% PCT/IB2006/001266
trifluoronethyl-benzonitrile 446.1 OF IF 40
4- (1-Benzot hi azol -2- LCMS (2):
yl met hyl - 4, 4-di net hyl - 2- 3. 287m n

vo-nuvrraolidin. 2 vl avyv) 2 QQ 1

A 0 AR AL LELL I N AL A i) B A :
tiri fluoonmethyl -benzonitrile 445b g‘lri:'e? t Xo rrgll%‘ B 2%@\? (1):
VIO 2006/ 117677 RCT/ | B2006/ 001266,,:45) orometh'y,_‘“ oo
4- (1- Benzof\LF2 /8] t hi adi azol - LCIV&,?Z |tnle 3801
[ di met hyl -2- 3. 28 N pl ~
3-yl oxy)-2- 100%
Ntriflugromepfyl - benzonitrile 446.1 O .s.NFF H N
42 4-[14(3-DB ffuoronet hoxy- LCMb (2): F

benzyl )4, % hyl - 2-oxo- 3.3V nin,
pyrrolidin oxy]-2- 98.1%

tiri fluononet hyl -benzonitrile 454.1 0 o F F 43
4-{4,4-D frethyl -1 -[3-(4- LCVM5 (2): N
nzyl)

nmet hyl - be - 3.43 mn, N_[L,2,4]oxadiazol -
99. 4%

34 4-[4,4-Dimethyl-2-oxo-1-(3- .
trifluoromethyl-benzyl)- I?:C;I:\Blli (1):
pyrrolidin-3-yloxy]-2- 1 60"/ !
trifluoromethyl-benzonitrile | 4o 1° ’

35 N 4-(4,4-Dimethyl-2-0x0-1- '2‘%“7"%?

\ / pyridin-4-ylmethyl- 9'7 0, ’
pyrrolidin-3-yloxy)-2- 389 P
o trifluoromethyl-benzonitrile '
N
X
F
F
\
\N
36 . 4-{4,4-Dimethyl-2-ox0-1-(4- | 5o ne (2)
F4-8 trifluoromethylsulfanyl- 100%.
F benzyl)-pyrrolidin-3-yloxyl- | 4ee'1’
2-trifluoromethyl- )
o benzonitrile




yl met hyl ] - 2- oxo-pyrrolidin-3- 484.1 O N

z

s

( &F‘F
F
W

yl oxy}-2-trifluoronethyl- benzonitrile OFF F N 44
wa@2008A (%7 Met hanesul fonyl - LCVS (2): 'O PCT/IB2006/001266
benzyl) -4, 4-di net hyl - 2-oxo- 2.87 min, 9
pyrrolidin-3-yloxy]-2- 98.4%
trifluoronethyl-benzonitriled4866.1 O NO' FF F W
2006417677 -PCTH - B2006/ 001266 5045
-1 1'7( 3-Cyano- benzyl ) -4, 4- LCVB %’}—(4 Cyano-3— MS (APCI,
di né¥hyl|- 2- oxo- pyrrolidin-3- 3. r@meth henoxy) M-+1)
yl oxy] - 2- teif | uor onmet hyl - 99. 10/ 4_ mg g%;g Y 4471
413.1 Q 0; 46 4-[4,4-Dine )b{moaquwﬂemﬁﬁ LCVECMS:
((12): phenyl , 2, 4] oxadi azol - 3 bdnz3R aBidmethyPester | 50-2%
yl met hyl}) - pgnol i di n-3- 100% H20, 214
il oxy] -3-tr i/ﬂél%loromst hyl - 456.1| , N benzonitrile pnm,3.169
a~/ \ F FQIUANF N 47 4-[1-(2-Cyano-benzyl)-4, 4- |©is!100%
({2):  -N dimt Ayl - 2- oxo-pyrrolidin-3- 3.2 mn,
4
38 4-(1-Benzothiazol-2- ;i’gf’m(f):
s yimethyl-4,4-dimethyl-2- 160% ’
v ) oxo-pyrrolidin-3-yloxy)-2- 471 1’
N\§ trifluoromethyl-benzonitrile )
(0]
X
FE
F
\is
39 4-(1-Benzo[1,2,5]thiadiazol- | LCMS (2):
N 5-yimethyl-4,4-dimethyl-2- | 3.27 min,
\ N oxo-pyrrolidin-3-yloxy)-2- 100%,
trifluoromethyl-benzonitrile | 446.1
o}
%&
FF
\
40 4-(1-Benzothiazol-2- LCMS (2):
ylmethyl-4,4-dimethyl-2- 3.25 min,
Q oxo-pyrrolidin-3-yloxy)-2- 99.1%,
S trifluoromethyl-benzonitrile | 445.1




yl oxy]-2-trifluoronmethyl- 100% O benzonitrile 413.1

FFF NA4-[1-(4-Cyano-benzyl)-4,4- LCM5 (2): 48 N
wa@lpovetkngl7 2- oxo- pyrrolidin-3- 3.17 mn, PCT/IB2006/001266

yl oxy]-2-trifluoromethyl- 98.3% \ / benzonitrile

413.1 ONO F F WO 2006/117677 PCT/1B2006/ 001266

-51 49 4-[4, 4-Di net hyl - 2- oxe49- (3- LCVB (2):

p\/rl din--4 \/I 2 92 m A T:I__, 2, 41 '\va_d_|_a7n| 5-_97. 70/-\
yl met hyl}) - pyrrolldln 3 457.1 )
yl o®y]-2-trifluorpgrethyl o 1 bew; i 01 ,Sth} .2'\;?11(&)'
N 4-{1-[3- p4- Ve benzyl)- LG f ,,d,n_g_g" 100%
[ 1,2, 4] oxadija! | -)5=( 3.3 min, 0 )iihuofdhethyl- benzonltrlle 446.1
yl met hyl] - i Ngtiyl - 2- 100%
oxo- pyrnolidi/ms 3-yl oxy)-2- 500.1L o N
trifluono YE-benzonitrile O F F 11 F N 51
4-{1-[54( Xy-phenyl)- LCMS (2):
[1, 2, 4] oxadiazal -3- 3.25 mn, O
yl met hyll] - 4\¥- di met hyl - 2- 98. 3%
cxo-pyrrolldin 3-yloxy}-2- 486.1
4 4-[1-(3-Difluoromethoxy- LCMS (2):
F benzyl)-4,4-dimethyl-2-0xo0- | 3.37 min,
O_<F pyrrolidin-3-yloxy]-2- 98.1%,
trifluoromethyl-benzonitrile | 454.1
o}
X
FF
I}
43 4-{4,4-Dimethyl-1-[3-(4- LCMS (2):
N, o methyl-benzyl)- 3.43 min,
m~ [1,2,4]oxadiazol-5- 99.4%,
‘S ylmethyl]-2-oxo-pyrrolidin-3- | 484.1
Ox-N yloxy}-2-trifluoromethyl-
benzonitrile
0
FF
F
W
44 4-[1-(4-Methanesulfonyl- LCMS (2):
Q.0 benzyl)-4,4-dimethyl-2-oxo- | 2.87 min,
-3 pyrrolidin-3-yloxy]-2- 98.4%,
Q trifluoromethyl-benzonitrile | 466.1
0 N
X
b F
F
\




NON trifl uoromnethyl
4-14, 4- D et hyl
w@b@asi7efl, 2, 4] oxadi azol

yl met hyl

yl oxy]-2-trifluoronethyl -
F F N WD 2006/ 117677 PCT/ | B2®06/ 001266

-2-0x0-1

)-pyrrolidin-3- 100%
456. 1

-benzonitrile
-(3- LCVS (2):
-5- 3.4 mn,

N o

0Oo;\ FF F N52

PCT/IB2006/001266

o rf) benzonitrile O

-52 53

- ( 1- ('\Ir‘l nhavul et h\/l 4,4_ LCII\/R (Q\
dlnethyl-z oxo pyrrolldin-3- 4. )
y1 0%9) -3 tri f Lyor omet hyl - 100% | rbj"f‘m 4 m_ 4 LEMS (2)
F NF F|54 4-/4,4-Dimethyl-2-ox 5. . 010,
. , : w2 w 99.1%,
qui nol i - 2- thyl- 4.17 mn, b‘enzonltnle 413.1
pyrrolidin- | oxy)-2- 97.8% o|N
ffrifluonomethyl -benzonitrile 43.1 ONNs Fqg F [F 55
4-14,4-D et hyl - 1-(1- LCI\/IS(S) 1 et hyl -
- benzoilm ol- 3.71 min, 2-y|nmethyl)-2-oxo- 94.6%
pyrrolidi - %oxy] 2- 442.1 o|{N No J
ttrifluono -benzonitrile q{N N/ F
W
46 4-[4,4-Dimethyl-2-oxo-1-(5- | LCMS (2):
phenyl-[1,2,4]loxadiazol-3- 3.38 min,
ylimethyl)-pyrrolidin-3- 100%,
yloxy]-2-trifluoromethyl- 456.1
o benzonitrile
-
X
P
Wo"
N
47 4-[1-(2-Cyano-benzyl)-4,4- | LCMS (2):
— dimethyl-2-oxo-pyrrolidin-3- | 3.2 min,
=N
yloxyl-2-trifluoromethyl- 100%,
benzonitrile 4131
O8N
X
v E
F
W
48 N 4-[1-(4-Cyano-benzyl)-4,4- | LCMS (2):
W\ dimethyl-2-oxo-pyrrolidin-3- | 3.17 min,
yloxy]-2-trifluoromethyl- 98.3%,
benzonitrile 4131
© N
X
FF
|




F F 56 4-[4,4-Dinethyl -2-oxo0-1 -(5- LCV5 (3):
phenyl -[ 1, 3, 4] oxadi azol -2- 3.99 mn, N
W@ kovet ingl) - pyrrol i din-3- 100% o NN -0 PCT/IB2006/001266
yl oxy]-2-trifluoronethyl- 456.1 o benzonitrile N F
F F 4-(1-Benzo[ 1, 2, 5] oxadi azol - LCMS (3): 57 / N
5-yl met hyl - 4, 4- di met hyl - 2- 4513 m n, /
¥o-—py+rolidin-3-yl oxyy-2-—1000%
trifIuoronethyl-benzonltrlle 430 WO
200801171677 RCT/ | B2006/ 001266 | ;f; %ﬂﬁzeﬁo&f DLGMS (2):
LHCVB (3)|: JF F trifluoromet hy %Y. 4. 07 nj P2 min,
L 4 ()
F 4, 4-dilmet il - 2-oxo- 97.1% / p |Hegp] a Astidin-a- 97.7%,
l) Yribligin-3 457 1
-yl methyl - ytan- 436.1 0 3-cal bexybi@luasmdinget hy| ¥°7:
gaster q 59 4)[4, 4-D net hyl - 1- ( $berzGhifdie( 3) :
met hyl - 3- ph | -isoxazol-4- 4.2%5 min, o N~ \ /
Wl met hyl|) xo-pyrrolidin- 100% \ o o,N
3- yl oxyl]i- rd fluoromethyl - 46911 F benzonitrile N/
F F 60 4- D|rrethyl 2-0x0-1 {(4- LCMVB (3):
gyrazol -|1-y} - benzyl )- 4.12 nin, | N-N
gyrrolidin-8-yloxy]-2- 93.9%
tfrifioorjomethyt-benzomi trite 454 11— 0 O N
50 N 4-{1-[3-(4-Methoxy-benzyl)- | LCMS (2):
Z0 {1,2,4]oxadiazol-5- 3.3 min,
N= yimethyl]-4,4-dimethyl-2- 100%,
? o oxo-pyrrolidin-3-yloxy}-2- 500.1
N trifluoromethyl-benzonitrile
X
FE
.
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51 4-{1-[5-(2-Methoxy—phenyl)- LCMS (2):
[1,2,4]oxadiazol-3- 3.25 min,
? yimethyl]-4,4-dimethyl-2- 98.3%,
o oxo-pyrrolidin-3-yloxy}-2- 486.1
h'mS trifluoromethyl-benzonitrile
o N
X
F e
F
W
50 4-[4,4-Dimethyl-2-0x0-1-(3- | LCMS (2):
phenyl-[1,2,4]oxadiazol-5- 3.4 min,
N yimethyl)-pyrrolidin-3- 100%,
= yloxy]-2-trifluoromethyl- 456.1
0 benzonitrile
X
Q%F
!




Nl FFF 4-[4,4-Di nmethyl -2-ox0-1-(5- 61 /N / \
p-tolyl-[1, 3, 4] oxadi azol -2- 41Mmn): N~ o0
wQ kovettingl) - pyrrol i din-3- 100% o0 ' PCT/IB2006/001266
yl oxy]-2-trifluoromethyl- 470.1, N benzonitrile 1 ~
NF F 62 4-[4,4-Dinethyl-2-ox0-1 -(4- LCV5 (4):
[1,2,4]triazol-1-yl-benzyl)~53.04 m n,
pyrro! —eH-np--3 \/I nvu'l 2 :I__OOQ/Q
trlfluoromsthyl benzonitrile 45b, I\ .
F B3F WO 2006/ 117677~CT/ | B200B}] @fjf o,éh‘%; -GS o)
1[3-(4-[|1,3]Dithi g - LOMB (# loxy tnﬂuoromethyl- 100%,
¥yl -phenyl)-[1, 2 4 oxddi azol - 3.6 Aitrile 394.1
5-yl met hyl ] thyl -2- 93.B%
oxo- pyrnoli 3 oxy}-2- 560. 1
trifluonop#t hyle- benzonitrile Nlo Yo ON~ gF F| NF
4- (1- Oy¢!IbbutyiFmet hyl - 4, 4- 64
imethyll-2-oxo-pyrrolidin-3- | (‘/R (3)-
yloxy)-2-trifluoronethyl- 4.33 E} ?h%nlt{ile
! 44 imethyl-2-oxo-1- LCMS (3):
100% FHC H3 503.1 F qumohn -2-yimethyl- 4.17 min,
= pyrrolidin-3-yloxy)-2- 97.8%,
o \ ,’\1 trifluoromethyl-benzonitrile | 439.1
N ng
55 4-[4,4-Dimethyl-1-(1- LCMS (3):
methyl-1H-benzoimidazol- 3.71 min,
2-ylmethyl)-2-oxo- 94.6%,
o Ny N pyrrolidin-B-yloxy]-Z- _ 4421
o NI trifluoromethyl-benzonitrile
' FE';
56 4-[4,4-Dimethyl-2-0x0-1-(5- | LCMS (3):
phenyl-[1,3,4]oxadiazol-2- 3.99 min,
N ylmethyl)-pyrrolidin-3- 100%,
o No yloxy]-2-trifiuoromethyl- 456.1
o \?/N)/ benzonitrile
W FE';
57 - 4-(1-Benzo[1,2,5]oxadiazol- | LCMS (3):
I N 5-ylmethyl-4,4-dimethyl-2- 4.13 min,
oxo-pyrrolidin-3-yloxy)-2- 100%,
o trifluoromethyl-benzonitrile | 430.1
V
N7 FE';




LCMS (4): 65 4-{4,4- Dimethyl-
ni tro-phenyl)-thiazol-2- mnutes,

WQ kovettingl} - 2- oxo- pyrrolidin-3- 91.33% PCT/IB2006/001266
yl oxy}-2-trifluoromethyl- 516.1 O NYS benzonitrile

[4-(4- 3.52

NS FFLCVMS (4: 66 4-{1 -[5-(4- I\/bthoxy phenyl) -
3.45 [1, 2, 4] oxadi azol - 3- mi nifi-es, |
yHrethy—4-4—di-rethy—2—3100%
DXO0- pyr ol i d| n- 3-yl oxy}-2- 486. Li: ﬁaﬁo 3 LCMS (3):
fripBuo -benzonitrile r )
. . yI phenoxy)- 4.07 min,
4-{4, 4- -1-[3-(3- Po vit f@z;ﬁ - 2-oXo0- 97.1%,
[1,2,4] azol -5- yl met h ylhymaidOymptypurah 1-436.9
N1 ylo i fl uoopngt hyl - Jj 3-datbdgizerinigthyl e g~ N
H3C CH3 E F 2006/ 11jr&stef PCT/ | B2006/ 001266
155 ExanIe 48 ( Di met hvl -
1met hyl sul fa fret hgl#2- oxo- pvrfol i di n-3-yl oxy)-2-trif
fuoronethyl - benzonitrile CF3 NC ~ 0O N 1 O 5 The
pr oduct of Exanpl e 68 was prepared anal ogously to
E)(ag@| el 4, excep t hat 4-[4,4-Dimethyl-1-(5~ LCMS (3):
methyl-3-phenyl-isoxazol-4- | 4.25 min,
ylmethyl)-2-oxo-pyrrolidin- 100%,
3-yloxy]-2-trifluoromethyl- 469.1
benzonitrile
60 4-[4,4-Dimethyl-2-oxo-1-(4- | LCMS (3):
g\” pyrazol-1-yl-benzyl)- 4.12 min,
N-N pyrrolidin-3-yloxy]-2- 93.9%,
trifluoromethyl-benzonitrile | 454.1
0
o\ﬁ/,\,
A S&F
N - E
4-[4,4-Dimethyl-2-oxo-1-(5- )
61 N7/®/ p-tolyl-[1,3,4]oxadiazol-2- Lﬁyifg)
NG ylmethyl)-pyrrolidin-3- Rl
\¥e) 100%
/7’ yloxy}-2-trifluoromethyl- 470 1’
/qo N benzonitrile :
N7 . a
62 4-[4,4-Dimethyl-2-0x0-1-(4- | LCMS (4):
[1,2,4]triazol-1-yl-benzyl)- 3.04 min,
pyrrolidin-3-yloxy]-2- 100%,
trifluoromethyl-benzonitrile | 455.1
{0
N
O E
.
N FE,F:




in Step
react ant

W26 OB 50 -

M1 3509.

(+) - 4-f 4, 4- Di et hvl

E 1 -nethyl sul fanyl

in the al kylation reaction.
2% H2O, 214 nm Aver age,

0 10 Exanmple 69

- 2- 0X0- 1- (1- phenyl

chloride was used as a

MS (APCl, Mrl

-ethyl)-pvrro

)

3. 02 nPET/ITBR0GHG01266

l'idi

-3-yloxyl-2-trifl uoronethyl-54-benzonitril e The product
oF—bBxanple—69—was—prepared ana! sgousHy—te—Exanple—1
gxcept that 15 (S)-1-phenyl-eth I ;104] _ eql
$te@3B as a st\a/:gf\gng mat er i aI, A P%ﬂ&g?&%'oggﬁi_ qg%’\z/l?m(g)
$t er eoi soners conducted. [a g. 1QiHhethyl-2- | 93.9%,
fenperajure, CH2Gg): + 50 M5 iwmndmynm& L 0301
254 nm |97. 7% 20 anple 70 trifluoromethyl-benzonitrile
)-4-{141-(4-Fl uor ghenyl )-ethyll -4, 4-di net hyl - 2-foxo-
pvrrolidin-3-yl ogy - trifluorpmnethyl-benzonitrilie
The product |l e 70 was pfepared anal ogously to
Exanpl e |1, that 25
) -1- (44f Ao - phenyl) et hyl am pe was used in Step B

iinst ead | of (FS) (+)-sec-butylam pe. The di astereoneric
ERVE SR~ arat od kv fl ach
X wasS—Separarea—y—+1TaSt 21- ('f C Io‘bb'fy Lé 2.4
¢hr omat ogr aphy (solv system Py e HE: PalieX ANRSMS (3):
359P€t hyl acetate) lto/give a rag gmyy_zmﬂﬁ&é) @thﬁ t|hess mm'
R R) - and ( nanti omers anfpéhzb@@RM ¢ m Xt ur € @by,
tthe (R $)- Sﬁa enantionefs. 30 M5 (APCI M+l =p3}
LCVE: 2%4 n . 4% Mel ting poipt: 82-83 C 35 WO
2006/ 117677 PCT/1B2006/ 001266 56 Exanple 71
\ A_(1 F |
o\ - T .
-(4 FI ugr o- phenyl ) -ethyl | -4, 4-d Hp}s pX vrr ol {8fS @
n- 3651 oxy}-2- trifl omsthyl-baar? &(y %ﬁ N tos
14 5 (Racenmic mxturg’of R S awg %i;-%f?’d] ))rfgm%{§ 91.33%,
The product of Exa e 71 was pl Qpas-eifiasam @lggqus V| §18.1
xanpl e |1, except tjrat in the Bm aiifrilen React i on |of
$tep B, |1-(4 - phenyl ) - et hyl am ne was used as| one
of the reacy{\;%g“e% 10 M5 (APCI, | M+t1l) 421 LCMVS: 254 nm
98.8% Melt i”ng oint: 114-115 C Exanpl e 72
Hg LCMS (4):
66 ° 4-{1-[5-(4-Methoxy-phenyl)- | 3.45
»/°Y© 1 ,2,4]oxadiaqu-3- minutes,
0 j/w ylmethyl]-4,4-dimethyi-2- 100%,
o oxo-pyrrolidin-3-yloxy}-2- 486.1
/q wdon trifluoromethyl-benzonitrile
7)<
67 - 4-{4,4-Dimethyl-1-[3-(3-

nitro-phenyl)-
[1,2,4]oxadiazol-5-
ylmethyl]-2-oxo-pyrrolidin-3-
yloxy}-2-trifluoromethyl-
benzonitrile
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35

()-4-f 4,4-D met hyl - |
-(1-nmet hyl - butyl)-2-o0xo-pvrrolidin-3-yloxyl-2-trifluor

wo@e@bhyle77 benzonitril e 15 The product of ExanpP@r/IBRove®1266

prepared anal ogously to Exanple 1, except that
()-1-nmethyl -butyl am ne was used in Step B instead of
(S)-(+)-sec-butyl am ne. The -56f oduct was purified by

flash silica col um chro toar!a%gy (sol vent system by

voI ume: 75% hexanes 250/ cetate) to gi ve an
414-Diing g sulfa gplid 12

Banm,e 254 nm 98. 4% 20 Exarrpl es 73- 94 and 99 100F
FFFFFNOoONF Functional G oup |NH Step E. ONS

Functional ization 1" H3 C CH3 3 2'g H3C CH3 Exanpl es

73-94, and 99-100 further BFsystrate the preparation

of a series of 25 sul fMBapkrde N, al kyl, and

t hi oet her derivatives. As bi cl e above, a common

starting nmaterial, o)

4- (4, 4-di net hyl - 20xo pyrrolidin-3-yloxy)-2-trifluorom

et hyl - J&APBRKE of PamplsraSarastorepafed Eralpgsualy B) Exaaple 4, except that

s Iu;bB@p Eeidmétaylauféwaﬂdéfa? ?)ab _Zéiidlaf@ﬁ réa?_%t ih fiHé an(ylaﬁcsrd@act’?ﬁ

p r o iffering functional groups on e

ni'\?"\r?@gpgﬁ@?gﬁé%f the lactam (i.e. R'). One of two

r d&MS: 661- 2% e rRid amabieragar3-02adin ol 0%, M+bB5H) as

descri bed bel ow. 30 WD 2006/ 117677 PCT/ | B2006/ 001266

-57 Method A To a stirring solution of
4- (4, 4-di net hyl - 2- oxo- pyr Exampie®93- y| oxy) - 2-trifl uorom

et(nyd-r4,408i iI-2IokbA-({ Bhesliethy Moy SRS S loky]-Atridobmethyl-
0. o, In under a nitrogen atnosphere
DEYWEE sodi um hydri de (60% di spersion in nineral

oil, 0.030 g, 0.74 5 mmol). After gas evol ution ceased
(- 10 M bRt oﬁE)@d‘\’HpﬁéDgMangF@ Qfe'(j%ﬁal&g%ﬂglpﬁ)s@@&glquek@pt éhat

desir ed}b mol ) was ad
ar(g >-T-Renyielaming SET‘ | rsg%a at a Staglipg wAerYdlosapaainn of

f cterdoidvowrssvasTheducedct i on m xture was neutralized with

S r chloride. The m xture was
ej%]gaag}%%ﬂem@&gs&téﬁ ? gta e and the layers were

s e G A+ TTARS Igy @énmagie?"/owashed Wi th saturat ed
sodi um chl oride and 10 then dried over anhydrous

magnesi um sul fate and concentrated in vacuo. This
material was purified by Example78i|ica col um

Cf}_matmgum_gmlf’d D-%wu:liﬁﬁ&xfﬁﬁ-&k%}grr&ﬁ%-&yloxy}-z-

Ettﬂ?@/ hex Le+M co um). This afforded the product
oromethyl-benzoiitrile

WHrCTE S edora 50 C vacuum oven over ni ght to

gi ve the desired product.
The product of Example 70 was prepared analogously to Example 1, except that

(+)-1-(4-fluoro-phenyl)-ethylamine was used in Step B instead of (S)-(+)-sec-butylamine.
The diastereomeric mixture was separated by flash silica column chromatography
(solvent system by volume: 65% hexanes, 35% ethyl acetate) to give a racemic mixture of
the (R,R)- and (S,S)-enantiomers and a racemic mixture of the (R,S)- and (S,R)-
enantiomers.

MS (APCI M+1 421 LCMS: 254 nm, 98.4% Melting point: 82-83 °C
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W eoobliusronmet hyl

15 Method B: To a -30 C stirring solution of
4- (4, 4- di net hyl - 2- oxo- pyrrolidin-3-yl oxy) - 2-
-benzonitrile (product of exanptBIE006/001266
0.11 g, 0.37 mmol) in 10 nL THE wunder a nitrogen
at nosphere was added Li HVDS(Iit hi um hexanet hyl disilyl
am de) or NaHVDS(sodi um hexééet hyl disilyl am de)

(1.0 MTHF, 0.48 nL, 0.48_mol The 20 reaction was
stirred at -30 Cfor 30 nﬁﬁﬂ?‘g%—uA substltuted

mihtﬁIoY&métik |3beﬁ96Hu¥|)e was added and t he reactl on was
alTowed t gual I

0 graduallTy warmto anbient tenperature
overni ght. The reaction m xture was extracted into

et hyl te anrd washed successively with saturated
sodi u anpnen sat urated aqueous sodi um

chl ori de 4l Ffwas then dried over anhydrous
25 magne ate and concentrated in vacuo. This

material was purified byRédemgimigiutel of 8,S-@od §fkrenantiomers)
chr omat ogr aphy (Bi ot age Hori zon system Et OAc/ hex

gradi ent, 12+M col um) Thi s afforded the product

whi ch 48 PEFYRaf pamaleg Wes PEPRIG PRI U T PRI 1t‘t3‘°ept that
giivibe Rim@laticheFsdatioth o rSBahUR; t - (4-WidrZPRGWI-2RGIdmine was used as one of
Pq,‘r"l"{]lje%g% 6/ 001266 -58 Table 11 Exanple Structure Nane
Met ho VS Data 73 F F0".9 4-(1FS--0

By GRES M1 bR LAYIH 224 am J18As IMAlting PRy 114-115 °C
pyrrolidin-3-yloxy)-2- 0 trifluoronmethyl benzonitrile

W 74 F Fo 4-[1-(3- Metho -m (APCI, M1) 367.1 F
Os / benzenesul fonyl) - » % H2O, ~ o
4 Mﬂﬂwﬂwmglﬂm&vloxvt -2-trifluoromethyl-

py,reﬁg&mtmen 3-yloxy]-2- 100% o trifluoronethyl H3c ~H3

b F 4-14, 4- i net hyl - 2- APCl . Mt1).: 40

e O R TR s o e s peb R nd el ey RicgP e

sdt-)tbmylttympytarrmeiv@iswsem$m@m18)-(ﬁk%eb@myl]amme- The
ub!t wes (oﬁt@reﬂ%ﬁlash"s'lllcé cdhurtd éhfrdn%t’dg?% t‘%hent(sﬂstgrﬁ%@ vollthe:

enzon Found C (50.4 ,
75% h@anes 25% etth acetate to give an eq(ual mixture of four diastereomers.

MS (APCI, M+1) 369 LCMS: 254 nm, 98.4%

Examples 73-94 and 99-100F

Fe F
Fe F
N " 0 N F Functional Group
NH Step E X O n”
—_——
o Functionalization
o
! CH
1 HC S o H,C CHy

Examples 73-94, and 99-100 further illustrate the preparation of a series of
sulfonamide, acyl, alkyl, and thioether derivatives. As depicted above, a common starting
material, 4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-benzonitrile (product
of Example 3) was subjected to a functionalization reaction in order 1o place a variety of
differing functional groups on the nitrogen atom of the lactam (i.e. R"). One of two

reaction sequences was carried out, A or B, as described below.
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(4.62%, N (6.73% 76 FF O QN 4-[1-(3,5-Dinethyl- B
LCMS (7): 4.20 min, F isoxazole-4- 98.63%457.0 Np

w@200salfeonyl ) -4, 4 N O di met hyl - 2- oxo- PCT/IB2006/001266

pyrrolidin-3-yloxy]-2- 0 trifluoronmethyl benzonitrile
77 NH 4-11-(3,5-Dinethyl- B LCV5 (7): 3.74 mn, FF
O | N1 Hpyrazole-4- 94.51%- 456.1 F ~So

sul fonyl)-4,4- N O N O di % l -.2- 0x0-
pyrrolidin-3-yloxy]-2- tri met hyl O benzonitrile

78 0 4-Toa-sktrihgsmigiah bbhif4-diBethiZRxoPgeoliih B-ylq@p32-trifluoromethyl-

1bénﬁ|>hmfé (PWduct oPERmpM £ b@g 17?;78:'11%01 ) Pl T under a nitrogen

| -
P b e s et s A SR on MR 0.9 074
( dorddBAfteNyab BvddtiofedBed 011 0 chir@igs) &. sBFAMY|, chidridd @ort3p9ndin to
/
( (ﬁ-tegé)és/f)red\w n?cﬁ&)ﬁ &a&mw ( APCIW%I?.{l gQ&"%‘@qhe reé&og %apstlrred at

@ﬂ}b@ﬂgﬁ@pgatumf%rﬂd&qg} 9‘ &¢ geaﬂ@n@wgur@qus \eyiralized with saturated
S @hjfievny hihmpiyitm @hlbGhien ThE€MBHLO waN2@4&dd with athyd xodtat@and the

g@g%%e%éeg)gﬁg%?r e gllpal{lrgzlla{lér W&%%%ﬂ%ét%a eﬁﬁZét@c%l (%e aan
( dhepgligd over ﬁrilyersuqﬂmawaws@ulrm%wzc@n@tﬁ@tﬁ%wy/layuo Bhigmaterial
( /Nagbunf% by flasﬂ@? ica éblunth chrataidtdpny (ElotaetHoribbredyemassesi s
£y | /?/t?e\{(r{zgr co umn)gl.h hés% é é cf;%wF%’P\Qw%%neMalgo~gvacuum

USTorre
oven overnight to glve the desired product.

Method B:

To a ~30 °C stirring solution of 4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-
trifluoromethyl-benzonitrile (product of example 3, 0.11 g, 0.37 mmol) in 10 mL THF
under a hitrogen atmosphere was added LiIHMDS(lithium hexamethyl disilyl amide) or
NaHMDS(sodium hexamethyl disilyl amide) (1.0 M/THF, 0.48 mL, 0.48 mmol). The
reaction was stirred at =30 °C for 30 minutes. A substituted sulfonyl chloride
(corresponding to the desired R' moiety) (1.3 equiv) was added and the reaction was
allowed to gradually warm to ambient temperature overnight. The reaction mixture was
extracted into ethyl acetate and washed successively with saturated sodium bicarbonate
then saturated aqueous sodium chloride. The material was then dried over anhydrous
magnesium sulfate and concentrated in vacuo. This material was purified by flash silica
column chromatography (Biotage Horizon system, EtOAc/hex gradient, 12+M column).
This afforded the product which was dried in a 50 °C vacuum oven overnight fo give the
desired product.
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N (6.04% O Found C (51.39%,

H

(3.45%9, N (6.32% 4-(1 81 F O nethanesulfonyl- B
woane11877 2% H2O, F F ;5,, 4, 4-di nmet hyl - 2- oxPET/BBR2406/001266

nm 0.859.mn. N 10- N O pyrrolidin-3-yloxy)-2- 100%

M1 377.0 trifluoromethyl O benzonitrile 82

(+)-4-[4,4-Dinmethyl- B M5 (AR, M1): 403 O

2- 0Xx0-1-(propane-1 - LCM5 50 - 2% H2G  CF3 O JS\\
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hyl - 3“'%”?%@@'- Mr1) : 445 oxo-1
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pyrrolidin-3-yloxy]-2-
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77 NH | 4-[1-(3,5-Dimethyl- | B LCMS (7): 3.74 min,
e F o I N | tH-pyrazole-4- 94.51%, 456.1
F g sulfonyl)-4,4-
Ny OW_N © dimethyl-2-oxo-
pyrrolidin-3-yloxy]-2-
trifluoromethyl-
O benzonitrile
78 0 ) 4-(1-Ethanesulfonyl- | B LCMS: 389 M-1
CFs \\S 4,4-dimethyl-2-oxo- Microanalysis
0 N o) pyrrolidin-3-yloxy)-2- C16H17F3N204S1
NC trifluoromethyl- Theory C (48.75%), H
benzonitrile (4.45%), N (7.11%)
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0, L' 0,

79 Found C (49. 48/9 (3 e(thy 7 587 S| \1s (APCI, M+1): 405

4-[ 4, 4-Di et hyl Q{2 t\ﬁg’ 1):| Bsg | M .
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met | Gp e”e M C“’@tﬁlf% idi=3 S\ C17H19F3N204S1
sul f _ 9H17F - O N O Theory C (50.42%), H
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pyrnolidin-3-yl oxy] - 2- Tl 4 430 H CF3 S\ _
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trifluoromethyl-
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82 (+)-4-[4,4-Dimethyl- | B MS (APCI, M-1): 403
Q 2-0x0-1-(propane-1- LCMS 50 — 2% H,0;
CF3 0. A sulfony!)-pyrrolidin- 214 nm, 3.02 min.
NC Y 3-yloxy]-2- 100%, M-1 403 .0
trifluoromethyl- Optical Rotation =
o benzonitrile +180.4 degrees in
MeOH.
o Jl 4-(1- MS (APCI, M+1): 403
83 CF \\S Cyclopropanesulfon | B Microanalysis
o, o yl-4,4-dimethyl-2- C17H17F3N204S1
NG N oxo-pyrrolidin-3- Theory C (50.74%), H
yloxy)-2- (4.26%), N (6.96%)
0 trifluoromethyl-
benzonitrile Found C (50.47%), H
(4.25%), N (6.78%)
84 S 4-[4,4-Dimethyl-2- | B MS (APCI, M+1): 445
0, L/) oxo-1-(thiophene-3- LCMS 50 — 2% H,0;
CF,4 ‘57 sulfonyl)-pyrrolidin- 214 nm, 3.10 min.
NG O N O 3-yloxy]-2- 100%, M-1 443 .0
trifluoromethyl-
- benzonitrile
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NC ON © pyrrolidin-3-yloxy]-2- Theory C (49.78%), H
trifluoromethyl- (8.74%), N (6.11%)
benzonitrile
0 Found C (49.52%), H
(3.35%), N (5.99%)
88 |N| 4-[1-(3-Cyano- B MS: 464 M +1
benzenesulfonyl)- Microanalysis
4,4-dimethyl-2-oxo- C21H16F3N30451
Q pyrrolidin-3-yloxy]-2- Theory C (564.43%), H
CFg 0. X trifluoromethyl- (3.48%), N (9.07%)
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Found C (54.35%), H
o (3.22%), N (8.84%)
4-[1-(2,4-Dimethyl-
89 N\ thiazole-5-sulfonyl)- | B MS: 474 M +1
O\\/\E >_ 4,4-dimethyl-2-oxo- Microanalysis
CFs s S pyrrolidin-3-yloxy]-2- C19H18F3N304S2
NG O_N © trifluoromethyl- Theory C (48.20%), H
benzonitrile (3.83%), N (8.87%)
o Found C (48.23%), H
(3.53%), N (8.66%)
90 4-[1-(Butane-1- B MS: 419 M+1
o) sulfonyl)-4,4- LCMS 50 — 2% H.0;
CF, \\3\ dimethyl-2-oxo- 214 nm, 3.36 min.
NG O_N © pyrrolidin-3-yloxy]-2- 100%, M-1 417 .0
trifluoromethyi-
Oj%i benzonitrile
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benzonitrile 100 \ Ms: 377 M+1 CF3 O

S 4-(1- LAOMS: 50 - 2% H2O, NC N Met hanesul fonyl - B
254 nm 2.33 mn. 4,4-dinmet6id-2- 96.2% M1 375 O
oxo-nbvrrolidi 2 Optical—Rotati-on—— vliowvv) .2 +17Q 2
degfees in tMhfLyoromet hyl: NeOH  berlzonitr|{e w0
% 2006/ 117677 P@bi::%zooe/o éé}s&g&’u ioo- Be 4 %@Q%M_;% HO:
5-[ $- (4-yano- croana derﬁetﬂdtzly & Yor onet hy{snnB3.17 min.
C20HYT ° 0 phenoxgyrolidine (|49. 399 100k, MF262 .0
I'N 4, 4- | - 2- ox0- (3tr5|28@>methyl-(§ 7699 NC O N O
pyr i oI i di né- 10> Found C (49enz68iyrile H sul|f onyl ]t
(3.67%, N (5.51 % / Ofuran 2-carboxylic agid
net hyl ester 100B,CF3 M5; M+1 NC @ N S
92 4-(4,4-Dinethyl-1(- B Lcr D'W%tho MS: 473:\\”";1 "
met hy! sul fanyg thy 254 ni '°P / O 1- ﬁ% 1 oo 0%
2- 0X0-p i dfn- - Optl( __ yl oxy
+196 Nﬁ\& g \lgn trifl l OX ]l\@CH 10052,9:/] Sggzmgl
benzonit Ll ¢~4000 Ms: 40 1P o, et i’ B LOVB 2%
H2O| \% J~~ cl opropaneauﬁzf)ﬁmn& 4 nm| 2. 67 m n.
B
93 S\ 4-[4,4-Dimethyl-2- MS: 445 M +1
CFq o= oxo-1-(thiophene-2- Microanalysis
NG o. Yo sulfonyl)-pyrrolidin- C18H15F3N20452
\©\ 3-yloxy]-2- Theory C (48.64%), H
Oj\%i trifluoromethyl- (3.40%), N (6.30%)
benzonitrile
Found C (48.62%), H
(3.21%), N (6.04%)
94 4-[4,4-Dimethyl-2- | B MS: 453 M +1
Q oxo-1-(toluene-2- LCMS: 50 — 2% H.0;
CF3 o X sulfonyl)-pyrrolidin- 254 nm, 3.51 min.
NC N_© 3-yloxy]-2- 97.8%, M-2 451
trifluoromethyl-
0 benzonitrile
Example | Structure Name Method | LCMS Data
99 CF3 B MS: 352 M +1
~s” 4-(4,4-Dimethyl-1- LLCMS: 50 — 2% H20;
methylsulfanylmethy 254 nm, 3.02 min.
}-2- 96.8%
oxo-pyrrolidin-3-
yloxy)-2-
trifluoromethyl-
benzonitrile
100 \\ / MS: 377 M +1
S8 4-(1- B LCMS: 50 — 2% H,0;
N O Methanesulfonyl- 254 nm, 2.33 min.
4,4-dimethyi-2- 96.2%, M-1 375
oxo-pyrrolidin-3- Optical Rotation =
yloxy)-2- +179.2 degrees in
trifluoromethyl- MeOH.
benzonitrile




NC CF3 O NSNO vyl
2- oxo-pyrrolidin-3- Optical

WG-1®@8/1576dEgr ees in

- 4, 4-di met hyl -

p trifluoronethyl-
benzonitrile 100D Ms: 339 M +1 O 4-(1-

Rot ati on

98. 8%

= vyl oxy) - 2-
MeOH.  PCT/IB2006/001266
LCMS: 50 - 2%

H2O0, NI O S\ Methanesulfonyl- B 254 nm 1.77 mn.
NC ON "p 4, 4-dinethyl-2- 9863% oxo- pyrrol idin-3 O
yl oxy\ 2. et hoxy hon?nnl t r| | =Y 1OOE ] -
1008 _11f(2-Ethyl - B Ms: F 03 | VA8
= icroanalysis
butyryl)-4,4- 395. 1 %%oro%e@ BCH C20H17F3N20751
di met hyl - 2- oxo- 2 Theory C (49.39%), H
pyrr m n44a |-2- B)l’o‘-f uor ongt@ybo, N ( 576%)
H benggni {30 C 100prFro|E||r(é14 (1 - Cycl obytReundiC 49.76%),
B MH1 = 2.58 H difchyifet hyl - 2- pxo- m|n3.61%), N$551%
50% lidin-3- yﬂi@nﬁ)ca@OX)rIFEt hod, purli ty =
93% tthyl - O b@ﬁﬁz@?fh)ﬂ estple H| 3 C (}
1—00§2906n’ CT/1-B2006/-00112 63— Exanble—95
1-(3 enﬁé\ngéul fony 43 _{'_ret vl - 2- 0 ?5 2% H,0:
[idi - trlfluor %h]a 1Btr|Ie €5 81 min.
conp in Exarr 90. 7%
4-11 nzenesuf ’i &Ebydy)rolﬂdirf]ﬁ Optlcal Rotation =
di met hyl - 2- oxo- pyrrol i di nrgexyl-®xy] - 2-tr i fl uor gnabhy bedvees in
enzonitrile, (0.093 g, O.p@ilvomptethywas denet hyiMa@d as
desclri bed in_the general deameetisieati on proceddre of
100CExanpl e 8. M8 (APCI Ml): 453.0 LCVB: 50- 2% HAMS: 401 11 -1
nm R2.642 nin, 100%\10 L8 50- 2% H2O| g254 nri;C'\@ 822 2% H0;
nin,| 96. 7%F, Exarrri’s Cycloprppanesulfon 54 nm, 2.67 min.
O yl-4,4-dimethyl- 98.8%
NC N 2-oxo-pyrrolidin-3- Optical Rotation =
yloxy)-2- +183.5 degrees in
0) trifluoromethyl- MeOH.
benzonitrile
100D MS: 339 M +1
Q N 4-(1- B LCMS: 50 — 2% H,0;
; \\ Methanesulfonyl- 254 nm, 1.77 min.
N O 4,4-dimethyl-2- 98.3%
oxo-pyrrolidin-3-
yloxy)-2-methoxy-
benzonitrile
100E 4-[1-(2-Ethyl- B MS: 397.1 M +1, M-1
butyryl)-4,4- 395.1. LCMS 50 — 2%
\ dimethyl-2-oxo- H,O; 254 nm, 14.67
pyrrolidin-3-yloxy]-2- min. 100%.
j;z trifluoromethyl-
H,C CH, benzonitrile
100F 4-(1-Cyclobutyl-4,4- | B M+1 =353 (t=2.58
dimethyl-2-oxo- min, LC/MS 50%
N pyrrolidin-3-yloxy)-2- method, purity = 93%)
trifluoromethyl-
benzonitrile
H ,C CHs
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(+)-4-(1- et hanesul fonyl - 4, 4-di net hvl - 2- oxo- pyrrolidin
-3-yloxy)-2-trifluoronethyl- benzonitrile 15 The

w@e@dacte7df exanpl e 96 was prepared resol vi ng PEEIB2006/001266

enanti onmers produced in exanple 81 by chiral HPLC M5
(APCl, M+l) 377.0 LCVS: 10-2% H2O, 214 nm 0.859 mn.

100% 20 Exanple 97 (+/-) -63-

4- (1- Benzoyl - 4, 4-di net hvl -_2- oxo-pyrrolin-3-yloxy)-2-tr
i fluoronethyl benzonitri E@mé-%igo a stirring solution
of4-[1-(3-Hydroxy-benzenesulfonyl)-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy]-2-

ﬂ(,ﬁuoz;.c,,qéﬁ,tmgo,gﬁ@g(o pyrrolidin-3-yloxy)-2-trifiuorom
enzoni € (Product of Exanple 3, 250 ngy,
0 84 nmol) in anhydrous THE (5 nL) was added NaH (40
ng, 1 mmekimpuude bbibhiRedih EkGrplO©DAN4L e(PRBIAbYD@hzenddUlfefyl)-4,4-

S %ﬁn&%ﬁ;ﬁ%o&@ Byrpoﬁﬁilrs Wgﬂwdﬁquflug%%ﬁ‘w be%%&ﬂl% CtS %@5}?& Oa%qﬁﬂol) was
stqu‘Pth@teﬁﬁS fescaRagiming Benesa demedpylation prsedyrs of dprample ﬁyl

aoes @irel, (PP 488p were added. 30 The separated organic
pmﬁ@ %SZ}H??%?Lgan %hzbnl;l ggoo;md dried over MgSO4. The
solu 5

hen 19T tered, " Concentrated down, and
p HEMS: é@%yH&PEWC%G@rm&@@ﬂ%phy (smal |  Biotage
silica gel colum, 2:1 Hex/EA). Conbined cl eanest
fractions to afford the desired product as a white
solid. M5 (APCI, Mrl) 401.&@1&86_950 2% H20, 214 nm

HeREJHitYile
f "'uor omet hyI benzonitrile WO 2006/ 117677
PCT/ 1 B2006/ 001266 -64 The product of Exanple 98 was
pr epar dite aral@gberempletds wag arepired tesolging thstenariigmers produced in

Cyshahe sy bpsRimaimas used in Step B instead of

( | am ne. M5 (APCI, Mtl) 367 LCMS: 50-2%
H% %ﬁmﬁ?%s mn, 100% 5 Exanple 101

4- L@MS44<IB2%E!12@;/214214T®>@@59 mimhedwyl acetyl - pvrrol id
in-3-yloxy)-2-trifluoronethyl- benzonitrile The

product of exanple 101 was produced anal ogously to
Exanpl e 97 except 10 thaExaheledfhyl chloride was

s ybstaf1 LEcRtoViA-RREHYYS-o£ Db RS- 1B ToaRNoromBfy!
fqn@tl{gn_l_ z‘étl on reac |°on x, . 7
SM' 8L 214 nm 3.58 min, 100% Exanple 102

To a stirring solution of 4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-

benzonitrile (Product of Example 3, 250 mg, 0.84 mmol) in anhydrous THF (5 mL) was
added NaH (40 mg, 1 mmol) under N, at RT(room temperature). After stirring for 15
minutes, benzoyl chloride was added (0.14 mL, 1 mmol) as a solution in THF (1 mL).
After stirring at RT overnight sat. NH,Cl (25 mL) and ethyl acetate (150 mL) were added.
The separated organic phase was treated with brine and dried over MgSQ4. The solution
was then filtered, concentrated down, and purified by column chromatography (small
Biotage silica gel column, 2:1 Hex/EA). Combined cleanest fractions to afford the
desired product as a white solid.

MS (APCI, M+1) 401 LCMS: 50-2% H,0, 214 nm, 3.31 min, 100%

Example 98
4-(1-Cyclopentyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-

benzonitrile
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15
4- (1-Butvrvl -4, 4-di met hvl - 2- oxo- pvrrolidi n-3-yl oxy) - 2-

wa epiobhusromnet hvl - benzonitrile The product of PXEBM@/001266

102 was produced anal ogously to Exanple 97 except
that butyryl chloride was substituted for benzoyl
chloride in Step E the funeé4-onal i zati on reaction.
0
20 VB 8’6\%:1"0%{:3/'*- xgmglﬁg %’z\a/gpreggre a/nall_c%gl’.jsly2 toéll:'xgrm)le :%,' eé;'(g'ept that

( tyo{oﬂae(ylanﬂm waswised in/Steti Brinttaad of28)ap¢psquviutytmiiei. n- 3- y| oxy

enan&%‘l‘sgﬁew;?{é%geﬁ'ﬁ%g lg??)%fﬂ?"tol 2l r@gﬁ%ﬁ@n’%b@’ms

gener at ed by submttl ng the product of Exanple 102 to
a chiral separation I\/S (Aﬁim;) 367 LCMS: 50-2%
l'qgrorémfgth)p-s
OMEEI fI uor omet hyI benzonitrile The product of
exanpl e 104 was pr oduced anal ogousl y to Exanple 97

except _ 35 that benzo

Substi 7l Btwtopt SaRYR IR KA el fiRep s v 07 except
f that pheoethllichlatideorasrsglbatituitanirior HeBzayxmlride Wheigp B 2@ LCVE:
5@ Sio rz,;gm,g,m 3.14 min, 100% WO 2006/ 117677

PCT/ | B2006/ 001266 anpl e 105 , .

( MS APEh NBéh@éyILCM% 58|2r?e'f2ﬁvp?1—421%>i3c§-8§%‘?’r18pf°di n- 3-yl oxy
) 2-trifluoronethyl- benzonitrile 5 The product of
Exanpl e 103 was generat ede Ry ft4y3i tting the product of
Exarrpl e 97 to a chiral gegsa'rgarm VB (APCI M:1) 401

~2-iiioromethylbeanzonirile

10

4-f1-( %vr oFagggﬁ&'gm@?96@@9%&0&08&‘5&%%91y té Eﬁarﬂb@'@% Q)ycept

2- 0X0-
t that bwwv@h’@tl%\l\fawh&zw fpi heazophehlqhide iuier bithesiuagiipnaiization
10&cH@s produced anal ogously to Exanpl e 97 except

B APELME e Lot B AP AR P i R £ e

functionalization reaction. M5 (APCI, Mt1) 422 LCVE:
50-2% H2O, 214 nm 3. 06 nNimpldfi Exanpl e 107 4-f
4

ex(aupleeenaﬁfrommﬂs pr oduced anal ogousl y to Exarrpl e 97
except

The product of Example 103 was generated by submitting the product of Example
102 to a chiral separation
MS (APCI, M+1) 367 LCMS: 50-2% H,0, 214 nm, 3.44 min, 100%

Example 104
4-[1-(4-Cyano-benzoyl)-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxyl-2-triflucromethyl-

benzonitrile

The product of example 104 was produced analogously to Example 97 except
that 4-cyano-benzoyl chloride was substituted for benzoyl chloride in Step E, the
functionalization reaction.

MS (APCI, M+1) 426 LCMS: 50-2% H,0, 214 nm, 3.14 min, 100%
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t hat 3-cyano-benzoyl chloride was substituted for
benzoyl chloride in Step E, the functionalization

wo emettimm 25 MS (APCI, Mtrl) 426 LCMVS: 50- 2% HXTO/1E2066/001266

nm 2.96 mn, 100% Exanple 108
4-[4, 4- D et hvl - 2- oxo- 1- (t hi ophene-2-car bonyl ) -pvrroli
di n-3-yl oxyl -2- trifluoronetbyH - benzonitrile 30 The

product of exanple 108 roduced anal ogously to
Exanpl e 97 except that M-Z car bonyl chI oride
Benzoyl] : ¢ - o nerometh
f%@ﬁdnqnfgl i zation reaction LCI\/IS (6) 5.88 mn, 100%
4080 35 WD 2006/ 117677 PCT/ |1 B2006/ 001266 - 66
Exanpl e 109
3- Chl ofTbe grofidt 4f EkamplePB was generaled(by-sphreiting thetpmdugt-op Example
°|9'7‘{’d Qc,ﬁaygegégl}onbenzom trile St ep A. Ether Formation
tirring solution antolactone(28g,

2N90(Aﬁﬁb|M+1MQJr’r%M§ 5912"@1(7\20(2(316 nﬁL? apin, 4®%as added
NaH (887 nmg, 22.2 mmol, 60% dispersion in mneral oil)

portion-wi se wunder a ni té&g&p ﬂtsrmsphere After gas

e\aol ut i %n ceased 3 chI or robenzonl t r|II e (I3 0

mtpmuur@nmﬂ wnhmﬁzwb to warmto anbient t enper ature

over 19 hours. The reaction mixture was quenched with
saturated 10 aqueous NH4CI and diluted with Et QAc
" et hyl Jbeprrtect of cRa@Pled0@Wes Riedused appagavsiio &emple Bé except

Ohigh@ B benhétb(;ﬂflso%@z%léeﬂca%dnbl cAR R W RRBbstif AddUbrHeREby PEhRas A
N%g fho fI oYve é% ‘E} The organics were dried
G fhe fpngrionglizayon BAG%Boncent rated i n vacuo. The
r dSAPCH ¢+ ih422eLCI¥81 b@2WdkO pIrinfri, 886 njn, DG h
chr omat ogr aphy (5% to 50% Et QAc/ hexanes) to afford 2.9

g (56% of the desired aryl ether as a white solid.
VS (AP-)= 264.0; LCI\/B pur-?—’(véPMO% 15 tR = 2.307

ﬁggoglt"@tepB Am dat| on: The pr oduct of step A (1.0
) was dissolved in THE (5 nL) and (S)-(-)-

g,

a- net hyl benzyl am ne (684 ng, 5.6 mol, 0.72 nlL) added
I N one Tpe pbtodadl of Kampleasnvhs psrgduca@aﬁecldgdnélm Bxaspl Gabﬁjgpt
a e
tthaqgcc:?la%\éeb beﬁp@%ﬁ@%w%s an(sjt[ttggtffto t%ﬂz%l ?I#s‘r@? V\@tgp %ﬁ%
oﬁwmrké\@zamréa%ﬁ@hed wi th saturated aqueous NHACI

( 259 (APch, IvpwpabedyClasi Be2% e, DIugad) o6 iy, @oo%as dri ed
(MS™M), filtered, and concentrated in vacuo.
Purification by flash chromatography (10%to 60%

Et QAc/ hexanes) afforded Example108

2-4L 4293 me) r-éLbﬁcV- tPREROX ¥arb Gy sUrNiMm3B-Aogi BEL hy| -
( e I-et utyram de as a rte Toam (1.3 g,
O FUHUOrIEE 0 1 M5B (AP-)= 385.1; LCMS purity =

92% tR = 2.426 (50%to 2%

The product of example 108 was produced analogously to Example 97 except
that thiophene-2-carbonyl chloride was substituted for benzoyl chloride in Step E, the
functionalization reaction
LCMS (6): 5.88 min, 100%, 408.0
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H20+0. 1 %CO2H CH3CN+0.1 %4CO2H, 4 min run tine).
Step C. Displacenent 30 The product of step B (1.3 g,

w@2006mmmml) was di ssolved in pyridine (7.1 nlL) BeCIB2006/001266

cooled to OC. Mesyl chloride (586 ng, 5.1 mmol, 0.4
m.) was added slowy and the resulting solution
allonwed to warmto anbi ent t-66perature over 2.5 hours.
The reaction mxture vvasEdiI t with 1 M HC /Et OAc
(100 m., 1:1). The Il ayer arated and the

o Behioro-4-[dyietimeidiy 2 dxanil - hplzatal - thyhayrrdlidW-3H@ox drtgnzonitrile
brine. The organics were dried 35 (MJSO™4), filtered,

and c entrated in vacuo to afford 1.5 g (96% of
e pitneton, ; ¢

3-To2-stitnihg s@utibn o hppamindatng [2.29,21 di mmeolhatircB) ih DMFh@ayriL) at
etobd Lv‘a@é&%m%‘-l )IV@B@ (9%!? 2 ?rﬁ‘%(ﬁ r68% &\}éﬁaﬂ 'wﬂHnSr%ﬁonjl’%%t %n'\@ e

= 465. 1;
= ”20'@592””09%%“9%0“2% e RS evaliiicns pur 0 4-flugrpieprenitile
M(B0 gL19.3 infiel) AIdM@) ﬁr@@ﬁddk&?ﬁ?e?reﬁﬂﬁﬁ@ 3200 G/a@ @lb%ﬁ to wérr-to

St grgjeP{ te,ﬁb%&u% df) ou ggfé& nﬁ)(t%rgiiwﬁg ql%n(:ﬂ'eo%v & saf%ra%ed

t eaprovaiNpre agq?m glblfedawm i Eﬁ%fg € yla@%g pAée @yermallere(ssgafatﬁ@ and
8 e or§ANic 1220 Hashed RER audmnalrsatumtdr&rqaéoue INH,CMBIRWa4 slyaushnle NThe
%Hclﬁ.ﬁlgl%galgcg @&%%6)!’1 ? I?ﬁrgg{ arlr;]ogco% entr teg WC\%IgLEPr 3\;?1? ﬁesuﬁmg white
s @pm\mseunfaaqhmae@ aRFMGrtogsaptly 5% 119t5@i’f.1> EADAHhgRamy o affpel.9 g
?f/ﬁ Jof MBldBsifee raayi ath&hsanshith BRidOMBARPT= bEW® mlcp@%gﬁib 100%,
W ol 1 owe
bHWna%%é%ﬁ BB ABHES R PO § P froand

concentrated in vacuo. The two di astereoners were

sefiéd Bt Bfidbior: | ash chromat ography (10%to 50%
Et'C%‘hexT? i red di astereomer was
non- pol 'aP PRgY t%%(}‘\ “A@ X TEpArER g VehE Wb mé%ja“d -6

dloaméteylmﬁymmmé (684 @r2y1P.6 Wimtb], W2 il atidieirin mﬁpofruoaleFe/resultmg

; TFA; 254nM . ct ..
F Ly gl b O Rl bl s e Eion
c derorataturgapd difwtpdafith at@Ac. The organics were washed with saturated aqueous
3hl\ﬂ—ﬂbq2k)£féifo{lvéd By &In@‘li‘ﬁ'ﬁé’d)rgé%ndqlé@'r Wad %rled (MgS(g4 ), filtered, and
phe roli enzoni s a
e i ek Fyoatinty Tk BifledrgBElold bisfe
pLﬁ’t@Aq/hexam%ffqrdedﬁ (3-cHI6®-4-6@A6-plten22)-L HyHRXH+D3-timethyl-N-(1-
%‘fﬁ%ﬂé BN Bmitie XELWRIR todm H. §‘g szB) t MERAP-E8BZB DS (AP-)=
4- g 4{_@%@8066 95&005?6 2142E>E§‘0r93to 2%

(HzOpmé%leOd-ﬂ/ﬁylkC)NJf@ylr"/kHﬂCDzdt fAmBrryh rg)l - 2- met hoxy- benzon
itrile 20 Step A: Ether Formation To a stirring

solution of (+/-)-pantolactone (2.1 g, 16.0 mol,
Ali\ie-@hﬁ)ﬁﬂﬁ—ém@-(% m) at OC was added NaH (790 ng,
20. 0 ik proaOotistepB (153 08.4 mmbl) e dibsolved Jn pyodite @r1-mL) and
W

e BBBRVE, Aol SRe Bl R M oA Hlas IR e R
mreTulingaKvies @laregde ware) tom@feafderéﬁpratmﬁ@vere?@mqurm d he pasiction

m mktumlagvawsut@i WiWMIHEPELDAE Mob enLatxlp). emb :aty@r@rméreaéepa@ted and
OV r

A g )
| a(MeS@ fw@neé angd gencanieaiediin daauh o diorrhh’ o (965%) of methateewdionic
Wi el e ShibioI@lanSphenbRl-22-AAstaR Y31 - DAL ethylcarbamoyl)-propy! ester
as a colorless oil. MS (AP+)=465.1; MS (AP-)= 464.0; LCMS purity = 100%, tg = 2.592
(50% to 2% H,0+0.1%HCO,H/CH3CN+0.1%HCO,H, 4 min run time).
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foll owed by brine. The organics were dried (MJSQH4),
filtered, and concentrated in vacuo. The resulting

waiose1®01 i d was purified by flash chromat ogr apti/IK200:401266

to 60% 30 Et OAc/ hexanes) to afford 2.7 g of

4- (4, 4-di met hyl - 2- oxo-t etrahydro-furan- 3-yl oxy) - 2-

met hoxy-benzonitrile as a whoTe foam M5 (AP+)= 262.1;
L yrity, = 100% tR = 1.892 (50%to 2% H20+0. 1
OMEL %CC2H, 4 min run tine). Step B:

Aifhel atoidignh of35epTh & . 5og, Sdromolplrasdissplved 156 (BayL) at @nliend| )
“‘@énﬁ@ré@r@bﬂ@é#a'nﬂoa—é?ﬁt&ésg%)e fad ((2$)md. B]2 mn(m)ol66?(>)°/ \%ﬁoersmn in

| am ne
) R O R & § B onprge Fggeﬁuetm gXI pifieR G¥erigeys. The
h ecctsh raiktuRO@sapenchd@witrodatsated meom4coa1hdmllmbwwm Radc.

c “m!a ?erE Qlem %d aﬁ@tﬁ? glrgglr\ J{'E@er%ghéy \A/ fgtagg’ tlééMa &tﬁ%ﬁ%

gani cs saturate
( z‘saye% NHMOW hyrbripe. Thereoaicy waTeripe (MaSQu Sitesied, agp
( NomHA)ated ihlvhibetihe o diadlredRef/wely ﬁaBZrated by flash chromatography

P 63 conce cuo.

it PRl ORasS e rd BRGNP Rt B Hranppupo
Etisomel- h‘ggeafsﬁpgyatlm the ﬂ@ﬁgrgd d|astereomer the compound was further purlfled by
ZWQEWO% Rk lngomn*o@g@w)snm)th&Wao%m%éi )

n&am 'ﬁyg% %\tp_pe%/g%é?gn%n %}%c? {8)1 /ngrfl% %io\/\ghtzleﬁi_%%lg{/l%mgﬁ%%w-
0@yt Rhy& myrrgrm $-909d-benzonityila2e-a0vhite SHHCCRIANMCHBADD BISI(AP+)=

%6502H orls poltmmodwn L bEg 5o§tt§@%0 Di spl acenent The
product of ste 920 was dissolved in

ACMRCETI N A TONT ETR HE
(413 ng, 3.6 mMmvol, 0.28 nL) was added slowy and the

10 resulting sol ution allowed to warmto ambient
tenperature over 2 hour s. EXBARI& HO-t | on ni xture was

4 andimedhyk2-dxdvi HEbHenly EABYIf-A b lidin-3-Hody]-2-néB ok \alyeizBnitrile
were separated and the organic | ayer washed with
additional 1 MHCl and brine. The organics were dried

( NAbeRchy) Ether Fermalign and concentrated in vacuo to afford

1.1 g ab arstrihgessish bopl-Epaatidiode (4t g, 16.0 mmol, Aldrich) in THF (65

YR o Tk B AREIRING. Do b Reba iy minere o paian

oiwise wr(amnopen aiamsrlherq_cemsr gRgrevelytion ce@@do4-iurro=2-2, 363
( %%d(&bea%mthlg @'@g 33%?@5@ %&W@@\ﬁ@dﬁetswgp&ﬂ d4 TR r@sd’lﬁHg

o Bt g S e haitha gDt erforaue Db pSite RPN
t enperatas neenghdievithsatratedrgeeous NiMaSiEng dibitedNeitd HIQR6 Thg,layers
5 V\@I’é@bl’ef[e@ @pa ﬁkb%Rﬁﬁﬁ I98r WJéhedz\MtHHdﬂﬁBr@JI sffiirhibd ‘é@l%oééjﬂﬁﬁ)l

m xture heate

rtions
- QpIPE P B S Wl RGO Mt pecaagvaied n vacuo
gUéeea odseltingwiite sslat wasaiugithddy flashiesroitddGrapand 0t tb aved

V\"Ett@Acﬁ'ﬁe%s) t-gl'éﬁoﬂd @Wg{ of 4\’{@ rdf%lln%@@% g{«g@g@ﬂgro fDl%n %r)ﬁzﬁ &C

ayer wash i'ona ueous

f &9 W)élﬂerﬁﬁ)”%'leﬂ%é‘ whitg 8’36? dEhiAES)m8Rd; 'aQM%BUf(‘SI\@M th=
f i1l89e (306 to 2enidh,0a-0 1 eITITLBAORECIND. AEeTIO,H, 2 e run time).

di astereoners were purified, not separated, by RPHPLC
25 (50:50 to 10: 90 H2Q TFA: CH3CN, 254nM . Col | ect

f SieR B:ogidaiorp3: 77 tR= 21.0 nmin. The fractions were

concennﬁab@ducaepbtédw 886 ARl £8 BRIDH Was SRENALETHDY rhil)ash (S)

Cf)lrag n%y?&nzﬁar%ne (596 mg, 4.9 mmot, 0.63 mL) added in one portion. The resul’ung
solution was heated at 80°C over 48 hours. The reaction mixture was cooled to ambient
temperature and diluted with EtOAc. The organics were washed with saturated aqueous

NH,CI (2x) followed by brine. The organic layer was dried (MgSQ,), filtered, and
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(5% to 55% Et OAc/ hexanes). The desired di astereoner
was the nore non-polar isoner. The fractions were

w@oemwerrnterat ed to afford 4-[4, 4-di met hyl - 2- oxo-BCF/(B2006/001266

- phenyl - et hyl ) -
pyrrolidin-3-yl oxy]-2-met hoxy-benzonitrile as a
colorless oil (130 ng). MS (éR+)= 365.2; 30 LCMS

t 00% tR = 0%t o 2% H2
DRt EeN o1 POTERB R TS AR R AP - G e
1EBﬁmﬂwxmea)rqﬁﬂo®sd 294-cybp7-3inhdthxy-pldnexy) Heydnorpd B-atmethyl-N4(1-
el‘S eg IqutﬁéPﬂ@&éHbdﬁhuféfsoFoP(béﬂ%é) u@sf(A'm)Jd%s\éhMQ'?ArRﬂ- 3 .2;
ﬁw&mﬂ \Ré?é fprép%ﬁ % tB)?%t *F99+Péé°ékqoeWC§'e%?Pe1%HoozH 4
deﬁrcnunltimel) bel ow. Conpound #1 (bel ow) was produced as

described in Exanple 3. This conpound was then
contacted with bronpacetic acid ethyl ester(2) to

gSteprGit Bisplacgroemd (3) bearing an acetyl ester at the
nitr Og%ﬂeéa%&ﬁ\ fostegafbe@z{; ﬁ‘été"mn% \)\a%s? Guéé Cﬁ pﬂméﬁ@% 1]TnH and

In step

£ PeReROEH Mgy ohpRde B MOEBOOBIbOLEEE.) Webedag plgwy and the
avauinﬂdaécmnb@anoweaaiwwm to Sadientergierdtuikd pver Athbirs ATigd reaction

a'ni'yﬁ&‘r%ﬁs ey %qmﬁtc‘ﬁfé Rd (T nf: ﬁe‘?ﬂé égéﬁl g se;?aﬁéi&é &ty

adpl orngdayazwee@ wnfpacts'd@e@ 1 MH‘@' G@@B'Pfrnéd Tbe@aaraczeomeée dried

dwge@s ifiNste@fandredndbit@tdd it fdcDEltoldfBrdAl 108 SithbtiRaine Sl@6/i¢ Adresl (4-
I N 1

e SR einodseenis £ S S Enegup Fgar e b robissaiE s o
HeMogsKoiR NGF-GAR+)NHE. INECMS Putily K 10063k e 8-383 $30%0 2%t ep 1:
P'i—@@ﬂf ﬁ%l‘-l@@zl-ﬂchHa»CNw 1%HCO.H, 4 min run time).

[ an -|3-t rifluoronethvl - phenoxy) - 4, 4- di et hvl - 2-
0 ie | -VIl-acetic acid ethyl ester 10 To a
- T8e Foduat pirJteyC $100 gtd.mmol was dissolved in THF (23mL) at ambient

'tén?pef]a'tlpe Uﬁ‘éeli:'xln'trggé??%nf?%ﬁ&@l iy rgoz% d, 8¥¥md; 60% dlS erS|on in

trifluoronet hg benzoni t g nd (
ofMiegal qfh ves 8d 9§t"é§ pertions 3@6”‘6 Sying "ﬁ%h%aé‘%d gt ﬁeﬂfl!’é)@"eﬁLs
THBurs.NTHe reaction nixagewasdusnehel ertie satarated dg@dus NHYG! end diluted
bi . , :

W?’[ﬁ HC%AEHTH L?érk % as'e})%gtgé I';!r d‘Mﬂ% Hr}gglj\_lg Eyelr%vaéhe% hJa?%Iﬁ%Slal
nisatureied eapeayp MshCl fq*ﬁ\éeft@oqfinﬁ g Thergpnics 8veea 9rig @) kgren:
u@nd eondérdiadtin vdcen PR ealiddteoomery widrg Pilirificd\bedepérafed dy-BPHPLC

%&qg ‘?8':9@ n_gbﬁ' FECHS&E tzi:}z&)nlﬂll)%ﬁe%{ f?ac%% at 23:77, tg= 21.0 min. The
fractions were concentrated and the diastereomers separated by flash chromatography
(6% to 55% EtOAc/hexanes). The desired diastereomer was the more non-polar isomer.
The fractions were concentrated to afford 4-[4,4-dimethyl-2-ox0-1-(1-phenyl-ethyl)-
pyrrolidin-3-yloxy]-2-methoxy-benzonitrile as a colorless oil (130 mg). MS (AP+)= 365.2;
LCMS purity = 100%, tg = 2.945 (50% to 2% H,0+0.1%HCO,H/CH;CN+0.1%HCO.H, 4
min run time).

Examples 111-127
Examples 111-127 illustrate the preparation of a series of compounds of Formula

I, in which R is represented by a series of oxadiazoles. These compounds were prepared
by the reaction scheme described below. Compound #1 (below) was produced as
described in Example 3. This compound was then contacted with bromoacetic acid ethyl
ester(2) to generate compound (3) bearing an acetyl ester at the nitrogen atom of the
lactam as described in Step 1. In step 2, this ester function was removed leaving the free
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concentrated in vacuo. Methylene chloride (100 ml-)
and water (50 m-) was added, the mxture is agitated

wa@pweti kw71 ayers are separated. The organi c | ayRCT//#2806/001266

concentrated in vacuo. The product (3) is used as is
for the next reaction. 20 Step 2: Preparation of
f3-(4-Cvano-3-trifluoromnet hv69—phenoxy) 4, 4- di nmet hvl - 2-

0XQ rro C . iu ro

g Rg L b Spyen et rfindit S0eb R (e o o,

ofenp@eq #org y‘aneactltzﬁmxture and they were reacted with the appropriate acyl

3h§'d’rézfxdebl9 bioaEdeid dé\%n@dq&@ébﬁ)azdfe d’e‘h@étﬁ@%%rmgla Pefs‘ﬂwdQNé gr%édgre
cetic acid ethyl ester(3) .8 Mol es

egﬁﬁﬂ%?'TgﬁpﬁL) and water (40 nlL). The reactlon was

stirred at anbient tenperature overnight. The pH of

reacti on mxture was adjusted tocg; 0 by add'jf(gz%
h grocl3 c acid (37%in wajer) .| The regCt m xt ure

red Ei@07acEO t O e theNet hanol —Fhe-
desi (3 )y tthat™preci fromthe
resi X filteged and dried igfa uum oven

overni ght. W0 2006/ 117677 PCT/1B2006/ 001266 -70 Step

3: General Procedure for Oxadi azol es- Conbi natori al

synt hes‘PFSa 1, 1 - Qnyhg\p dazole (1. 1Cg3qU| val ent ?\(
. qutlon of 364 cyq]l -3 /"z

henoxy)- X - p i dith

[ id (conpoundsm’ss, 1 alent) i

acetonltﬁlle (A0~nL) and di rrethylforrram ]

The reaction was stirred at anbient tenper atur'e 45

miStepes. An aliquot of the reaction m xture was added

t @rddafation ok Sy OISR Heno% h?ﬂdmg-gaoxa eq)

the mxture was stirred a overni gnt .
r @yeolidin:lWlsaceycacidethylesiesy t o anbi ent tenperature and

2-chloro-1,3 10 di net hyli m dazoliniumchloride (3

i t . i .
et THAs 78 <G Bl b Yo ADinn A Bl 2 19 -
r &dleerpoAthiibeapnirismeGorerayned). epduetieh Fxampla B Hiserab@p @, 16.8
arﬁrﬁlndlefs?m&@b mnmwmaerraammgeg aﬂTfésMT;éEéWas dMeEdxhigne

e

- SRt SRtk il 55 a3 da 4 i ieydal i itRug o e
| ®yter (2ED nhli, I1Bémmolesm ThegrdeolinglbathavaSRibweTihewhi wortaambient
V\@e?n%?éﬁatgri@ 92&@”@& dwiafer v@mq waQ Qddég lahd g,%ql?a%ﬁom.xmre was
P EaRaPEIIE iMool GO8 Tl e BRSO SS v acided, he
Chrda@xr iOQitmedant thé lagars a@tsepdfedrl T herorgenic2%/&6 was concentrated in
AQ/Q&B” rhé brjoﬁuc‘fv@g gedl-a@ i R)Hﬁ'e(ﬁeﬂ(féag foater with 0.1%

formc acid mn gradient to 100%
Acetonltrlle wth 0.1%formc acid over 6.5 m nutes,

h@tébé (H‘e;é

L -1-yll-ac

y
'd[134]oxad|azol 2. 4.18 mn, F
yIrrethyI) pyrrolidin-3- 100% O

ylS%éMllnhgdr&i&J aSH'%riIQ\HE(EII?XJ) th"\ZIa%' a%'ded to a stirring solution of [3-(4-cyano-
3-trifluoromethyl-phenoxy)-4,4-dimethyl-2-oxo-pyrrolidin-1-yl]-acetic acid ethy! ester(3)
(16.8 mmoles) in ethanol (50 mL) and water (40 mL). The reaction was stirred at ambient
temperature overnight. The pH of reaction mixture was adjusted to 2.0 by adding
hydrochloric acid (37% in water). The reaction mixture was concenirated in vacuo to
remove the ethanol. The desired product (3’) that precipitated from the residue was
filtered and dried in a vacuum oven overnight.
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W 1908/16ox adi azol

benzonitrile o Nyo P/~
4-{1-[5-(2-Hydroxy-phenyl) -
-2- 4.14 mn, /| F

yl met hyl ]-4, 4-di net hyl -2- 100% o HO
oxo-pyrrolidin-3-yloxy}-2- 472.4 o N_o
trifluoronethyl-benzonitril e70+ N WD 2006/ 117677
PCT/ 1 B2006/ 001266 -71 113 NC F F
4-{1-[5-(3-Hydroxy-phenyl)- LCM5S (5): F

N,N 112 N~ F F
LCVS (5):
PCT/IB2006/001266

[ Bt ]Gaﬁéﬂl Pebdute fdt- Olédﬁhﬂes- Combinatorial synthesis
y yl]1-4,4-di methyl-2- 100%
0X0- pyrroI|d|n3onxy}-2 472.4 o N YO

t rlittCarbenylidisningaole@n zguivalentd) @adladded taGHsolutibd olNG: (4-cy@no-3-
41&%0&35@&1% é?ﬁ@ﬁ’(fx 4- th'% L2 OXOL%Id(J’!SD Lyl]- -acktic acid (compound 3’, 1

eﬂlé'i'ai%ﬂ%]m gfce narllﬁg ) an leG@z%ormamlde (20 mL). The reaction was
O)Stwqmwt ambleniltem&rgwrenﬁ}mrﬁﬂesdfﬁﬁ aliquotbof e@eaction mixture was added

t rté ﬂ]?le Fgﬁ R%H?%Hék) &ﬁf‘g %HO%ER}%!%SN?SQQ_’ tﬂ'&%lx{ﬂ% \ﬁas': stirred at 80 °C

[ PVgnighto X Belfeaston _anturg V\@g cofilaql to apbient temperature and 2-chloro-1,3-
y |dﬂﬁtﬁWMda$ln4|mdlcﬁIBﬁdé)(B e@uwaﬂéﬂ@%&nd tthylamine (6 equivalents) was

? )I‘(alg@%)% :ﬂ.' gl L th F’gﬁéﬁ?gﬁ C| 63'10Uf€|_ Nw%reaitf)@ nijure was cooled to
4 -afnbiehBerhderfugand thersehvyit was keBMBed B)vacuo. Methylene chloride and

[ Jwa?ér ﬂ/bl%’%gécﬁ?r@ml%u%lv&ﬁtapﬁéltdd' ant ﬂ%ga}mé'\merg separated. The organic

4, 4-d |y - 0XO0- r di n--
'%)'Fb‘%%f”t? el freus s %n%pfgn Ahe filirate was CB@%‘?E%?C{ ipivaguo apsl ppritipd

F by preparative HPLC to give the desnred product (1).

Preparative LCMS: indicated as LCMS (5) Sunfire C18 19x100mm 5Sum, flow rate 30 mL/
min; 25% Acetonitrile with 0.1% formic acid/ Water with 0.1% formic acid, hold for 1 min;
gradient to 100% Acetonitrile with 0.1% formic acid over 6.5 minutes, hold for 4 minutes.

Table llI
Example | Structure Name LCMS, MS
4-[4,4-Dimethyl-2-oxo-1-(5- .
1 NG R F o-tolyl-[1,3,4]oxadiazol-2- ﬁ'gf'm(?
F yimethyl)-pyrrolidin-3- 1'000/ ’
o) yloxy]-2-trifluoromethyl- 470 Z’
benzonitrile ’
o}
ESasie
N-N
112 £ E 4-{1-[5-(2-Hydroxy-phenyl)- | LCMS (5):
NG [1,3,4]oxadiazol-2- 4.14 min,
F vimethyl]-4,4-dimethyl-2- 100%,
0 HO oxo-pyrrolidin-3-yloxy}-2- 472.4
trifluoromethyl-benzonitrile
o)
PO
N-N




N- N-0 117 NCF F 4-{4,4-Dinethyl -1-[5-(5- LCM5 (5):
nmet hyl -t hi ophen-2-yi)- 4.02 mn, F
W@ 108/ 1fHjeoxadi azol - 2- 100% PCT/IB2006/001266
yl met hyl ] -2-oxo-pyrrolidin-3- 476.4 o NN-o, s
yl oxy}-2-trifluoromethyl N benzonitrile N, 118 NC F F
4-{1-[5-(3- Met hoxy- phenyl) - -IZCI\/IS (5):
[L3+-4}oxadiazol -2- 4. 07 mn
y[mat hyI -4, 4-di met hyI 2- 1009
g

P 1 [5 roxy-phenyl) LCMS (5)
X063 pyr r phe dif- 3-yl oxy}-2- 48 {4 min.
tiri fl uor 3@@% -benzonitril ea\éﬁ ‘}&%?4?@“%%%117647
y q

RCT/ 1 B20 66 -72 119 N olldln-3-yloxy}-2- 4724
4-{1-[5-(4-1] X}ﬁ/phe ) - rethyl-benzonitrile
[|1, 3, 4] oxadi mn
i et hyl | - 4, 4- i met Hy| 20H103%

XO=pyrTpticin=3=ytoxy}j=2-—486 YO+
tiri f1 uorpnethyl -benzonitrile {}5 4 Qvdroxv-phen )- | LCMS (5):
4-144- 5- "or o- phenyl ) - _ L:Wé dusz}’ﬁ } 4.36 mi(n,)
[|1, 3, 4] ok Zol-2- 4.23 min ylmE’thyl]44dlmethyl 2- 100%,
yl met hyl | -3(4-i et hyl - 2-  10D8go-pyerolidin-3-yloxy}-2- 472.4
axo- pyrrpli W 490ifl@r@ndthyl-Eknzonitrile
d{ri tI uor brret kg bah rile] No N121 NCF F

2]

-5 2—Methoxy A -CMVE—{5)-
1, 3, 4] okadi azol - 2- 390 mn £
! F E {1-[5-(3-Fluoro-phenyl)- LCMS (5):
y['Aet hyl N di net hyl - 2- 103&’03 4&adiazol-2- 4.09 min,
Qxo0- pyrrp NE 3-yl oxy}-2- 4BGndinQl-Nadmekyl-8 | 100%,
trlfluoro Pbenzonltrlle oi&ﬂyrrnoﬁ,sgua -NC R 474.4
4-[4, 4-D me m triblicvdsn€t)-benzonitrile
tlolyl -[1 ,] d| 15 mn, \ F
yl met hyl ) - pyrrolidin- 3y|pxy -2- 100%
4-{1-[5-(4-Fluoro-phenyl)- LCMS (5):
116 NG RF [1,3,4]oxadiazol-2-yimethyl]- 4.09 mi(n,)
F 4,4-dimethyl-2-oxo-pyrrolidin- 100%
0 3-yloxy}-2-trifluoromethyl- 4724
o benzonitrile '
OﬁN/\"’ />—< >—'F
N~
117 ne ROF 4-{4,4-Dimethyl-1-[5-(5~ LCMS (5):
E methyl-thiophen-2-yl)- 4.02 min,
[1,3,4]oxadiazol-2- 100%,
Q ylmethyl]-2-oxo-pyrrolidin-3- | 476.4
o} N/\I/o S yloxy}-2-trifluoromethyl-
NaZ N\ ! benzonitrile
118 NG RF 4-{1-[56-(3-Methoxy-phenyl)- | LCMS (5):
E [1,3,4]oxadiazol-2- 4,07 min,
ylmethyl]-4,4-dimethyl-2- 100%,

o o— | oxo-pyrrolidin-3-yloxy}-2- 486.4
o} N 0 triffuoromethyl-benzonitrile
ﬁ e




O trifluoronethyl

-benzonitrile 470.4 O N -,

-Q

N N ~/

123 NOF F 4-{1-[5-(2,4-D hydroxy- LCM5 (5):
w@bk@agi7] 1, 3, 4] oxadi azol -2- 3.77 min, F PCT/IB2006/001266
yl met hyl ]-4, 4-di met hyl -2- 96. 7% HO
oxo-pyrrolidin-3-yloxy}-2- 488.4 N-)-o0 CH
trifluoronmethyl-benzonitrile7Bi N 124 NO F F
_{1_[5- 3- l:fhnvu nhan\ll\_ LCNS (5)
1 4] oxadi azol - 2 4, 21 n| FE
ot iyl | 4 met iyl 2. L0QE S teonyshem- | LOWS ()
dxo- pyrr ol pe{ rF 3-yl oxy} - 2- 5)@’ hyl?ad% yl-2- 100%.
tiri fluorp yb-benzonitrile VIO Jf_g_ F 4864
4-{1-[5- eny-k) - /L‘v{‘vﬁuc(r&%ethyl-ﬁenzomtnle
[|1, 3, 4] oxadi - 2. n
vlnet hyl : i et Hvl 2-_10 )%
gxo- pyrrolidin-3-yloxy}-2- 490. o N Yo
t|riof| uor Jnetpy benzom trile MNE’@ OhNorR®ey) 1 7p7GMS (5):
RCT/ | B20pB%0 - 73 126 Nl floxadiazol-2- 4.28 min,
4- { 4’ 4- Df 1 [ 5- (4 LCM-\YI yl] 44-d|me’£hyl -2- 100%,
yrrolidin-3-yloxy}-2- 490.9
met hyl -[ L, & i adi azol - 5¢| ,m gﬂ] hyl-bbnzbnidile
wi)-11,3 4]0031 |a2‘si/o 0%
yl met hyl ] -2-o0 Yf_@ 478.5 o N YO SN
wloxy}-2¢trifluoronmethyl- N, NN benzonitrile 127/ NC F F
4-{1-[5-(2-Chl oro-phenyl)- LCM5 (5): F
[|423, 4] okpdimzel -2- 4.13 nin 4-{1-[5d2-Methoxy-phenyl)- | LCMS (5):
yil met hyl | -4, 45di met hyl - 2- 10 )% 4igxadiazol-2- 3.92m|n,
gxo- pyr r pl n-3-yl oxy} -2- 49Y thy'b"’ dimetipyl-2- 100%,
t|ri f1 uor bmsehyl§ benzom rile ﬁﬁ\gyg{?%{f‘ I%}/ﬁgzﬁﬁ-ﬁf? 198435
Exanpl es 128&% Y préparatipn of a
geries of co undsh-pf L S represent ed byl a
ubstituted adi-azole- eaction-sequence utilized
tio .
4-[4,4-Dimethyl-2-0x0-1-(5-m- :
122 NG AT tol[yl-[1,3,4]oxgdiazol-2-( Iﬁgfm(:,)
F ylmethyl)-pyrrolidin-3-yloxy]-2- | 1002
d( 0 trifluoromethyl-benzonitrile 470. 4
o)
N
123 NG ROF 4-{1-[5-(2,4-Dihydroxy- LCMS (5):
F phenyl)-[1,3,4]oxadiazol-2- | 3.77 min,
yimethyl]-4,4-dimethyl-2- 96.7%,
5 ? . HO oxo-pyrrolidin-3-yloxy}-2- 488.4
OﬁN/\I\EN)_@‘OH trifluoromethyl-benzonitrile
124 NG ROF 4-{1-[5-(3-Ethoxy-phenyl)- LCMS (5):
e [1,3,4]oxadiazol-2- 4.21 min,
{ 5 yimethyl]-4,4-dimethyl-2- 100%,
o—/ oxo-pyrrolidin-3-yloxy}-2- 500.5
ﬁ /YOFO trifluoromethyl-benzonitrile
Ny
125 NG RUF 4-{1-[5-(4-Chloro-phenyl)- LCMS (5):
F [1,3,4]oxadiazol-2- 4.21 min,
d o ylmethyl]-4,4-dimethyl-2- 100%,
oxo-pyrrolidin-3-yloxy}-2- 490.9

trifluoromethyl-benzonitrile
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5 produce these conpounds is shown below. Oi ,60) 2
CF3 NC ONH Et02CBr NCONOStep 1 OStep 2 3 OHR

WEER6MBFB / "0-- |1 NCI ON O HZN, xR NC | ECMB006/001266

H4 3 Step 31 Step 1. Preparation of
2-[3-(4-Cvano- 3-trifluoronet hyl - phenoxv) - 4, 4- di nmet hvl -
2- oxo-pyrrolidin-1-yll-propy®nic acid et hyI ester 10
he reaction—was—carried out as pr evi-ous] Vi described
iin Step 1 of exanples 111- 1p .
24P onoprpifgdat e i n pl ace of Z E A Ué(écg d I(r?)
gster. Th difast ereoneri c m % [L1|3 lg))%){l[)zlropéucts

\er e sepanayed by col utm chr bykrBlidirad-f|of; é’t he

li ast er epnme /e;bheg\the )Qy.z Rusexipawnd gr the
RR or SY co ! ;'E}?S of beskoraiiepound was used in

—

he next react'i on. '15 tep 2 Preparati on of
=f-3—(A4-Cvano-3-trtiHtdororethyt-—pheroxy—4-4—cirethw
- Propl pAE. Aehd o6/
P37 | B200%] O[266 -74 The r g:% d,g\@,@;@grrl ed]LJCW(é
6

DI evi ous| eScribed in Step yEX 2 0Rlet§1-411-| 1be%, lt 0
afford th %(3' ) .ci. St ep 3! oxcanyesiain-Fiegpeur g 401
n

Xxadi azo] es©
- [ 3- (4-cyan

oo Nnhsr v N1
X0 IS ANLBSL G OHPO S——=

i 1 1]

' AR

equi valent) in methylene chloride (3nL) was treated
with 1, 1 -carbonyldiing £198438 equi val ent s) and
the reacti S X! te erat.ur

(he reagthall MESCLLLGER T ol on {3 ooty gompRincs

( @bieh duirigirep@sentedbygrubsiityed expdiazimtThe réretian segtdnte atitized to
alrddhie tRedd@BinbbiABs Rfshéineppadi azole), 0.150 rmmoles, 1
eq) and the mxture was stirred at 50 C overpight. The
reaction m xture was cooled to anbient t erature

!
q
f
{
2-oxo- pyrraolidin-I-yil
f
f
(

% A spirifidorapmetiof-benzonitrile
t M1 Dodonet hyl - phenoxy) - 4, 4- dijmet hy! -

[ H \/ oroplonic—aci-d (r\nnr'nnll d-3' 1
\w ) rJl \JrJ

Y
|

and 2963hl oro-1, 3-di nephyl i m dazokFni um ori de (3
ed¥i wHand Ebjcetay| am rfN@ B e Iecmt s) was
adde d he react+on—rxture re over ni ght—at
50 C. Th& rfaction #iPXture was co ambi ent Step2

t enmpertature and the

R
OH 0
CF3 H i CFs H\\g
N. p
Nc~t OwN © He N“ R NC\© 0NN N
0 0

Step 3 I

Step 1: Preparation of 2-[3-(4-Cyano-3-trifluoromethyl-phenoxy)-4.4-dimethyl-2-

oxo-pyrrolidin-1-yl]-propionic acid ethyl ester

The reaction was carried out as previously described in Step 1 of examples 111-
127 using ethyl 2-bromopropionate in place of bromoacetic acid ethyl ester. The
diastereomeric mixture of products (3) were separated by column chromatography to
afford the diastereomers as either the RS or SR compound or the RR or SS compound.
The RS or SR compound was used in the next reaction.

Step 2: Preparation of 2-[3-(4-Cyano-3-trifluoromethyl-phenoxy)-4.4-dimethyl-2-oxo-

pyrrolidin-1-yi}-propionic acid
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20

15 sol vent was renoved i n vacuo.
and water were added, the m xture

Met hyl ene chl ori de
was agitated and

W b@sliengetr s were separated. The organi ¢ porti OPCTEBRR006/001266
vacuo and purified by preparative

concentrated in

HPLC to give the desired product (1).
determ ned eit her

o A AL LR B

on:

(A) a-260X4mm Wakosi |

HPLC purity was
C 18

PPt eI ottt

LAA to@@@”&ﬁ%)el uted on a gradi ent of 80/20

acetonitril e/ wat

a %?eh%n 6k

er (0.1 %

s beRb e o haglAed e

TFA) to 90/ 10

Structure Name HPLC, M5, CHN 128 NC F F

4 [ 4 4AQomT6rh¥b

ePH{ﬂ“i"“ By’ﬁ rp{ﬂpPB\Cﬁcé %ﬁm

@(

fiok3 tnﬂh@&hé}ﬂyl B

4 oxa di azol

15 mi nut es,
SV Exanpl e

1

er{o%{ pesid ‘F@)E?‘ﬂ '

X051
a3t eqqulgnthmanemylen@:hlon? (3mL)

2wes trédtecowithriet-taybonyiMiridaZole/(1.b @ gz annts) bhdthd 2Rction was stirred at

4al{nﬂleﬁ‘t t%ﬁ@?&tﬁ%l T I?ou?x'f')o ﬁln
4%6‘ Vih“% R feﬁy%?whr— Sb'%"PJS'P

g’% dd\éldg]e]ac&lwyz ZIF3 (Compound

hﬁ 53).0911(355@}@ ogadiazole), 0.150

2 minfolek) La) @ﬁﬁeihbydlxturb QUaZ eittetifat 562°C deMigBt. Ninb! reaction¥ixture was

zgi%gtgfgz e

e)n‘s

o&drﬂlgfﬁbfﬁd **: 4 hé}’é&btmﬁtnmﬁbre V\Qs

rrolidin

25 PR

AdaR
T OXY-

(lj %ﬁlihﬁrgg 3Adn,13eth§|/1|m|daNq|mum chloride (3

qnct;ne;twmm @zeguwaleﬂs) Wagadded@bd Gforeaction mixture stirred

'Egled to ampient temperature and the
PSR 2R

% Met ﬁéeﬁefh O“W\Prl?}'é'\‘% meteraqded Aggmigture

182s #j@ated Bndithg layérs webe ePardted MBI \@dants portion was concentrated in

di,fyég g,m(yur.ﬁ&%yydrép%fa@ﬁﬁp%%g rlﬁ)e} 892?9941 roduc} (H'yl 0.

[1, 3, 4] oxadi azZol

I\/IS(APCI) M+ o N o oxo-pyrrolidin-3-yloxy)-2- 1 =
503. 1/ HPING pliridy fad deitdrinined eitet &1 (A) 238X dmm Wakosil C-18 column

eluted with 80/20 acetonitrile/water (0.1% TFA), 1mL/min, at 214nM and 254nM, or (B)a
150X60mm Luna C-18 column eluted on a gradient of 80/20 acetonitrile/water (0.1%
TFA) to 90/10 acetonitrile/water (0.1% TFA) over 15 minutes, 1mL/min, at 214nM and

254nM.
Table IV
Example | Structure Name HPLC, MS, CHN
128 NG RF 4-[4,4-Dimethyl-2-oxo-1- | Method A
[1-(5-phenyl- 5.63min, 98.2%
F [1,3,4]oxadiazol-2-yi)- MS(APCI) M +
Q ethyl]-pyrrolidin-3-yloxy]- | 1 = 471.1

2-trifluoromethyl-
benzonitrile

129

4-[4,4-Dimethyl-2-0xo-1-
[1-(5-p-tolyl-
[1,3,4]oxadiazol-2-yl)-

2-trifluoromethyl-
benzonitrile

ethyl}-pyrrolidin-3-yloxy]-

MS(APCI) M + 1
= 485.1/
486.1
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benzonitrile 133 NC F F 4-(1 -{1
Met hod A phenyl)-[1, 3, 4] oxadi azol -
wQ@200bftimsrhyl } -4, 4-di net hyl - 0
2-oxo-pyrrolidin-3-y|oxy)-
[ 501. 1/
134 NC F F 4-
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[5(3
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e

AMbtBod Re
5.84min, 100%

Example 136
The compounds of Formula I have affinity for the androgen receptor. This affinity

has been demonstrated for selected compounds using the human receptor. The

description below describes how the assay was carried out.

Competitive binding analysis was performed on baculovirus/Sf9 generated hAR

extracts in the presence or absence of different concentrations of test agent and a fixed

concentration of *H-dihydrotestosterone (*H-DHT) as tracer. This binding assay method is
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multiple tests as shown bel ow) Table V Exanple |IC50
Exanple 1C50 1 136 (c) 68 133 (a) 2 Sanme 69 258 (a)

wW@2008517%6%) 70 52 (a) 4 188 (a) 71 104 (a) 5 BCI/(B2PIIDI1266

203 (a) 6 31 (c) 73 206 (a) 7 298 (a) 74 106 (a) 8
17 (a) 75 64 (a) 9 18(a) 76 430 (a) 10 298 (a) 77
246 (a) 11 17(a) 78 103 (a)76-12 111 (a) 79 305 (a)

) a
it B 5 2 B e
180451 84S§r'2f3'3prear)ess“@9/ degrpaging) cogenirativpng af)compoures are
( ettatddiin thé presance o? AAd BdrabBrhaty o1 40P Nan.s. VAR 88 G 88468950,
LI N L L A —
9feagtions arg)washel 1B tingy togBmeIRtelyagmov2 2xdess (lsjoubd® ABMIT( AAR
2BoubliOHORT 1I8kIsGrd é’éterm%%d Flfe ér@%eng@of]c%m%@l)nd gg %%r‘ﬁ)fﬁt%)e

93 g’x é@gﬁ%ﬁ‘j R%Ggliéo )w:l:\en no competitor is present i.e. maximum

blndlng) Compound binding affinity to the hAR is expressed as the concentration of
compound at which one half of the maximum binding is inhibited. Table | below provides
the results that were obtained for selected compounds (reported data is the mean of
multiple tests as shown below)

Table V
Example 1C50 Example IC50
1 136 (c) 68 133 (a)
2 Same 69 258 (a)
3 435 (a) 70 52 (a)
4 188 (a) 71 104 (a)
5 32 (a) 72 203 (a)
6 31 (c) 73 206 (a)
7 298 (a) 74 106 (a)
8 17 (a) 75 64 (a)
9 18(a) 76 430 (a)
10 298 (a) 77 246 (a)
11 17(a) 78 103 (a)
12 111 (a) 79 305 (a)
13 11 (a) 80 80 (a)
14 23 (a) 81 139 (a)
15 48 (a) 82 47 (c)
16 26 (a) 83 50 (a)
17 144 (a) 84 85 (a)
18 45 (a) 85 233 (a)
19 152 (c) 86 140 (a)
20 97 (n=6) 87 115 (a)
21 403 (a) 88 110 (a)
22 40 (a) 89 281 (a)
23 64 (a) 90 309 (a)




34 437 (a) 101 174 (a) 35 128 (a) 102 418 (a) 36 484
(a) 103 130 (a) 37 47 (c) 104 248 (a) 38 326 (a) 105
wWQ2Reiep77 39 64 (a) 106 342 (a) 40 43 (a) 107PGBIR2a)6/001266
41 107 (a) 108 370 (a) 42 120 (a) 109 203 (a) 43 283
(a) 110 87 (a) 44 346 (a) 111 239 (a) 45 50 (a) 112
85(2) 46 90 (c) 113 224 (a}TL47 83 (a) 114 41 (a) 48

9—(a)y—3145-142 /"\\ 14 (a) 116 206 (a) 50 152
28 117 259 [N @51 301 ﬂ? 118 170 (a) 57 86 a)
129 80 (a) 5894 (a) 1209347 (a) 54 217 (33)44 @21 131
SR 192”419143(% ? il ?ai"’ﬁé*z‘s‘a’(;? BET 0
196 191 (a) | 60@15 (a) 1294198 (a) WO 2006/160T®77
Pear/ 1 B2006/ 0 311)6(6 -78 61891 (C) 128 82 (A)s a;u 293
32963 / o) ag 500 (a 13085 (n\ 64 ’JEA ( 132

(a) 65 3B “(ga 133 60 8§ 66 142 (a) 134127®a(a
530 437 (a) 1B%1544) (a) 100A9242 (a) 4A 230(|[$46)a)1008
% () 268 (a) 98 169 (a)
32 420 (a) 99 113 (a)
33 478 (a) 100 12 (a)
34 437 (a) 101 174 (a)
35 128 (a) 102 418 (a)
36 484 (a) 103 130 (a)
37 47 (c) 104 248 (a)
38 326 (a) 105 252 (a)
39 64 (a) 106 342 (a)
40 43 (a) 107 68 (a)
41 107 (a) 108 370 (a)
42 120 (a) 109 203 (a)
43 283 (a) 110 87 (a)
44 346 (a) 111 239 (a)
45 50 (a) 112 85 (2)
46 90 (c) 113 224 (a)
47 83 (a) 114 41 (a)
48 109 (a) 115 142 (a)
49 214 (a) 116 206 (a)
50 152 (a) 117 259 (a)
51 321 (a) 118 170 (a)
52 160 (a) 119 80 (a)
53 294 (a) 120 347 (a)
54 217 (a) 121 131 (a)
55 500 (a) 122 271 (a)
56 171 (c) 123 61 (a)
57 31 (a) 124 404 (a)
58 313 (a) 125 250 (a)
59 277 (a) 126 191 (a)
60 115 (a) 127 198 (a)
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w@2006tremn7 of 4 tests 5 ND -

4B >10000 (c) 1000 59 (a) 100D 555 (a) 100E 372 (a)
100F 243 (a) a - nean of 2 tests b - nmean of 3 tests

unavai |l abl e Exanpl e 137 The conpounds ability to
ant agoni ze the effects of androgen on the androgen 10
receptor were determned in-d8whole cell assay as

not determ ned UAPET/IB2006/001266

described -im | rocedure
187 AR ant agq ggigcel I ass§§8Cel | line: NDARE&b3- MVITV

¢bdne 54-19. Eh.’B(sa)ceII lind2es a stable trans:f(e):t ed
Ceht—Hrre—1F 5 h—VBA VB4 53 cett—backgrotn ket
reast tunor {ce line expressing androgen @Eotor)

ABEMTV i ni nalR5bfdnot er cqriBai ni ng ARE was f52‘(§i

¢egned 1Tn Tromg@f a firefll{gg Tuci ferase 1epgy afr

gepe- Then-the casc fection

é@t or pUV12( Bﬁ?@NEI ect rcﬁgﬁati on met hod wa® @sed for

t BAnsf ect| ng MBAVB- 453 cqliBs Pur onycin resazs@;ant

stabte—cett—tne—was—setexd L1%bIA 20—CetH—eutt hcuu &
nd reagents: Culture nedilum  DVEM (high gl ucose)

GBco cat #: |23YNEC044), 1098BS, and 1% L- pT&tehni ne
Pygting nedi ur;no (phe Qbo(lje(] free), 10% &gy coal
teated—HyCl on serum \

2006/ 117677 PCT/IBZOOG/ 00128%D - 79 Assay medriri®) DVEM

phenol red firee), 1% chardoei treat ed HyCI PBIR2 (8)er um

1041 1 - . ol 10/ H | no N/
L70C= gl ut artir i, diTd 170 IJCI I1bbFl I III Dl t ClJl Ully %43é@/\
' . 6% ATP,

lluci ferase buffer: 2% beta-mer capt oet hanol ,
0.0135% luciferine in cell lysis buffer 5 Assay

PraoceeM &2 ekl s are maintained in culture nmedi um
splitting cells when they reach 80-90% confluence 10
T® -t wsan efohisstands, 10,000 cells/well are plated to
opaq[&e 9 L{:ell culture plate in 100 ul/well plating
di A e for overnight at 37Cin cell culture

i INIDbalopdet&atigédll | y renove plating nmedium then add 80

ul./well of pre-warned assay nedi um add
UA - unavailable

Example 137
The compounds ability to antagonize the effects of androgen on the androgen

receptor were determined in a whole cell assay as described immediately below.
Experimental procedure for AR antagonist cell assay

Cell line: MDA-MB453-MMTYV clone 54-19. This cell line is a stable transfected cell line
with MDA-MB453 cell background (a human breast tumor cell line expressing androgen
receptor). A MMTV minimal promoter containing ARE was first cloned in front of a firefly
luciferase reporter gene. Then the cascade was cloned into transfection vector
pUV120puro. Electroporation method was used for transfecting MDA-MB-453 cell.
Puromycin resistant stable cell line was selected.

Cell culture media and reagents:
Culture medium: DMEM (high glucose, Gibco cat #: 11960-044), 10%FBS, and
1% L-glutamine
Plating medium: DMEM (phenol red free), 10% charcoal treated HyClone
serum, 1% L-glutamine
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10 ui/well testing conmpound (final concentration at)
1000 nM 200 nM 40 nM 8 nM 1.6 nM and 0.32 nM,

wo papahetee7 at 37C for 30 m nutes 15 Add 10 ul / vedT/1B2006/001266

freshly prepared DHT (final concentration at 100 pM

to each well, incubate at 37C for 17 hr (overnight)
Add 50 ul/well 3X luciferase7ouffer, incubate at room
tempergture for 5 mnutes, then count on Lum noneter
The. 1 oPEoPHBEREME RVGYHP B RE PR~ BYPropgtagiad sifpions serum.
t hée labistemive, ofd tedniciliy/strepiproyaids 20 i s st andar di zed

as 1000{:‘)(%@%%@ %[uff%ﬁ B, %letarrgéyépﬁoe'ﬂﬁncﬂ XPE£3§B8% 5‘133,5‘? luciferine

percent a I nhi bition i ng’ conpouhd
réé‘iﬂ"ﬂy§'sg’|"‘féerdescrl bed below in Table IIl. The results
are reported as the nean of nultiple tests as

d 0w (the nunbers of tests are indicated in
%gg*@g%&g&) N. D. denotes that the conpound was not
tested. 25 Table VI Exanple IC50 Exanple 1C50 1 33

( Celibdte Erthintamed irkculiar@®ncdiim3 Sdiittihg@ bells WhBIPthéPreBsh §dgdo 4 26
(%mﬁ%n% (a) 512 (a) 72 7 (a) 6 136 (n=6) 73 49 (a)
96 (a) 8 33 (a) 75 16 (a) 9 46 (a) 76 ND 10
NDo Fert pgmponrds] 10,909)celrgveliae: glatpd WOPRQBEB LRV @IMre plate in 100
PWWéIIWQ@hQQMG&JHure&Q o&e?fm @t $2% i/ S NuiidreliRcBasdr ( n 6)
(S ?&‘5 }3 oy 'g‘aﬂ‘:jr? e af% % i@"‘%‘é’ pfeava%ed(%fav g, aod
(4p u&@llmtln@cq@og@ (fig cdr@Bnt(adion atp (DODIM, AGKH)M,8D nbD 2 ni1a).6
2hvNEA BB, hdldbate at 37°C for 30 minutes
Add 10 ul/well freshly prepared DHT (final concentration at 100 pM) to each well, incubate
at 37°C for 17 hr (overnight)
Add 50 ul/well 3X luciferase buffer, incubate at room temperature for 5 minutes, then
count on Luminometer
The fold induction over background by 100 pM DHT in the absence of testing compounds
is standardized as 100% and experimental result is expressed as percentage of inhibition
by testing compounds.
The results are described below in Table Ill. The results are reported as the
mean of multiple tests as described below (the numbers of tests are indicated in the
footnote). N.D. denotes that the compound was not tested.

Table VI

Example | IC50 Example IC50

1 33 (c) 68 64 (a)
2 Same 69 331 (a)
3 ND 70 85 (a)
4 26 (a) 71 6 (a)

5 12 (a) 72 7 (a)

6 136 (n=6) | 73 49 (a)
7 ND 74 96 (a)
8 33 (a) 75 16 (a)
9 46 (a) 76 ND

10 ND 77 ND

11 14 (a) 78 246 (a)




22 99 (a) 89 ND 23 58 (a) 90 ND 24 33 (a) 91 ND 25
107 (c) 92 ND 26 ND 93 >1000 (a) 27 368 (a) 94 >1000

W@ 2006/1287817 (a) 95 >1000 (a) 29 124 (c) 96 3BCT/E20BM01266
813 (a) 97 ND 31 ND 98 315 (a) 32 ND 99 36 (a) 33 ND
100 12 (a) 34 ND 101 83 (a) 35 486 (a) 102 ND 36 ND
103 125 (a) 37 84 (a) 104 3§0(a) 38 ND 105 22 (a)
39 74 (a) 106_ND 40 50 (a) 107 653 (a) 41 72 (a) 108

ND 42 219 (a) 209 1431%P) 47%MD 110 1 (a) p4 ND 111
ND 45 50 (a) 1312 1%1:{@):6) & 43 (c) |LhHBo®RY ((a) 47
42 (a) 114 65§ {a)— 48 62 —{(mrta5—4Lo-a)-MO
2006/ 117677 BCH 1 B208%/P01d68 - 81 49 @16 B69 (a)
50 35 (a) 1171817 (ay! (b1 N&2118 381 [(@W@) 52 54 (a)
119 199 (a) [33 NATZ29 D 558 1000 (j@ps E81 166 (a)
55 ND 122 ND_SR 7345 (a 123 176 (AL '-_37 >1000 (a) 124
ND 214(c) |84 55 (a)

18 8 (a) 85 ND

19 19 (a) 86 105 (a)

20 13 (n=6) | 87 502 (a)

21 ND 88 134 (a)

22 99 (a) 89 ND

23 58 (a) 90 ND

24 33 (a) 91 ND

25 107 (¢) | 92 ND

26 ND 93 >1000 (a)

27 368 (a) |94 >1000 (a)

28 317 (@) |95 >1000 (a)

29 124 (c) 96 36 (a)

30 813(a) | 97 ND

31 ND 98 315 (a)

32 ND 99 36 (a)

33 ND 100 12 (a)

34 ND 101 83 (a)

35 486 (a) | 102 ND

36 ND 103 125 (a)

37 84 (a) 104 37 (a)

38 ND 105 22 (a)

39 74 (a) 106 ND

40 50 (a) 107 653 (a)

41 72 (a) 108 ND

42 219 (a) | 109 14 (a)

43 ND 110 126 (a)

44 ND 111 ND

45 50 (a) 112 198 (a)

46 43 (c) 113 651 (a)

47 42 (a) 114 656 (a)

48 62 (a) 115 415 (a)




58 ND 125 ND 59 ND 126 542 (a) 60 >1000 (a) 127

>1000 (a) 61 51 (c) 128 ND 62 ND 129 ND 63 ND 130
wa2®eie77 64 ND 132 ND 65 228 (a) 133 ND 66 SECT/EB2006391266

ND 67 NA 135 ND 4A 92 (c) 100A N D 4B ND 100B 24

(a) 1000 38 (a) 100D ND 100E ND 100F ND a - nean

of 2 tests b - nmean of 3 tesgs. c - nean of 4 tests 5

ND - not determined UA - unavailable Exanple 138

Ani mal  Model [f8r 1 nhiNA ti on| B Sebum [P8d@cti pn 10

Luder schm dt |eb al CGSQ&')I bejsti@an ani Ny 11m?(@)el or

testi ng whet her €-o11% Rds uupubl medul at i ng

sebum secreti o%lr11 Arcm Der m ﬁI—"‘)ée 258, 3%2@ ol (1977).

Thi's WD 2006/|527677 | BER)| B20TI6/ 001266 1998® nogel uses

mal e Syrian hWagster3NAMToSE Bgr S COMtEH Sebaceous

gl ands. Based—on-—hilnding data and cellular assay

data, sel ect(—:c'l_""corrpoﬁﬁ%@“@er@%hosen f 186 @cr eeni ng in

this nodel. Thlese ccmmounds i22cl uded f[he products of

Exanpl es 1, 281 AEAQ9-—b5—Festng—+er sebum

i nhibition ML;sscarrl ‘785 63 |1rJ12‘3t he fol Ig\ﬁi g _npnner.

Mal e Syrian |Bdnstensiepde) 91240 10 weldkles were

i ntroduced i g the [iNgoOT atjoygg envi rorggnt —and

acclimated for 2 weeks prior to use iin the study. Each

group consist{@d of 5N&hi mals'28nd  run| 348 ®aral lel with

vehicle and p@sitive >¢(0Hmt(ﬁ)ol'sa7 Prior {0000 (a)

admi ni strati gf—= e,u.s.1 cﬁ|t1 et ty'Nf‘ach epnmpound

was di ssolvedin 1 ni 8? a |sol'vent consi sti ng| of

et hanol, 10 t{@8nscut®P, and [pt28pyl ene gy col

(60/ 20/ 20%// \Tg¥) TO @i EVE {3gE T mal | fggngemnty ati on

specified in _'g%b! e VILl beliow

ND 132 ND

65 228 (a) | 133 ND

66 84 (a) 134 ND

67 NA 135 ND

4A 92 (c) 100A ND
4B ND 100B 24 (a)
100C 38 (a)

100D ND

100E ND

100F ND

a— mean of 2 tests

b — mean of 3 tests

¢ —mean of 4 tests
ND - not determined
UA — unavailable

Example 138
Animal Model for Inhibition of Sebum Production

Luderschmidt et al describes an animal model for testing whether compounds are
capable of modulating sebum secretion. Arch. Derm. Res. 258, 185-191 (1977). This
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35

Animal s were dosed topically twice daily, five days a
week, for 4 weeks. Each dose consisted of 25 mcro

wo paoens76of vehicle control or drug. The dose wWeSI/IB2006/001266

applied to the 15 ventral surfaces of both the right
and | eft ears. Al aninals were sacrificed
apprOX| mately 18- 24 hours afggr the final dose. The
ht ears | ected fromeach ani mal and used
°d§'éﬁawa'm§ mS‘FF?eWB%?F§a(ﬁ/é>P%ta'B SERRsERHsYAndsBrged on
arbaidyng dataiand cehlelaf aishyotdta) geloaeth@mpo@iis WBeraciBenlios §c&éenmg in
bi
Ry PR B b etueli e RS of SEBIRE 1Y 65,02, o 100,
punch was puI | ed apart. The ventral b| opsy surface
(t he arTestingti@ sebunt ihkibiti@piealariddset ivas falowiag maneappble Sgrlan
t testin n
%aFn gl’rss EP@ g %ﬁ;&;%e%k@\?g? ntr e& %{Oa%hg %g%rgt\%ér env‘?onmegt Cﬁng
2ecthf@§eaéor£a'm§k%@now@rtee i1 tbwiuw taqch\moge@malﬁfed gt %@rerdalaand
- 3GHGn pae R with YehREeMmd pbsitive comflsCrAdad AcrhiSstrakith, @@giﬂélenﬁn

i ARG e S 15 el S S,

i frensegiobandipropylere $iRI00681RERI%Y/¢Y) thiRtiGvatiz fingl conemmtation
CapédifRd iOrble0M BélogXt ract of the tissue sanple. Tissue
30 sanples were contacted with 3m of solvent (a 4:1
adm xture of 2,2,4-trimethyl pentane and i sopropyl

al coho IA)umaﬁmremoaed tapicahswish déilgnfive dryslebwenkniat £®eskadEach

S td@é@&n&é’t@cﬁ i ﬂhﬁlc@ﬁltersrd? Qéﬂlcﬁeecilglﬂ%l ) GHJS opperd&g &,L&ngflé&%e

adgréﬁ“ S%%C%Sr?éé%% (B eteateeAl #uTals Sermicaaigas apprpmately
s dBy2k dowra sftdr ierfinglatobe. iThe ggrd eat weRoectatEior] aacH AR EIRINY used
f‘?&rs% m&%gs Two m of the organic phase (top
| ayer 35 transferred to a glass vial, dried at
37C, under nitrogen, for approximtely 1 hour, and
t hen | yrapbirk waechrémped WHPD(? ifERse| iUthé&lIb\Qiﬁg Flenr-\gﬂ.ﬁonedSmm
S r.om - lypphi lLizer an ,
o R R WIS TR Bkt YR Ot Vol G g TaPormaiieo
( tthe SRBYPIVAgse hitapHach wes RINgdIRRsftuTerve(ig bivpsy stiHecedtiapleagvhere
Wet{eto lé‘zﬁﬂosre%@@@&ﬂ Q{Bﬂﬁec‘y@rﬂ‘ie@s}éﬁgceoﬁ Iar@sj"ﬂv&&%ﬁﬁled ?‘Apcestmg
2009{ 117677 PCT/ 2006/ 001 é}%aﬁ - 83 jzgo of each sanple

SRRfeuP ol PR popy disai‘et 2001 HPLC vi al
with 200 L glass inserts. The HPLC vials were pl aced

in theq ﬁeoé?r{ﬂ?els%\feréﬁl@lyn ﬁ’merfgla ﬁ%tér@@&c S&é%dec‘r ?o@?n until

HPLC unit. The Agil ent sys em consi st e
¢ AEL SR i 25y wse&hiﬁ"@#es 3 qj0eat obrash Ao gosehice (at e

Cc abouwaseb &foreca B0 fohnBlusier g tfeara owmdysie. Al
conmponents were controlled by Agilent Chenfstation

software. A Waters Spherisorb S3W 4.6x100 mm
anal yt iHCAL apdyaimaspayietalirmnainesicachof tB0Esbysanpie. Agsleent

C @hMpBs NEra btadidy \Mth S-HT Sf QE]BB@ (A4 QARRRIESf ZY@@trlmethylpentane
I anme

P RS SBAETE b ehel iR e bof P loE 4 b bt igied overighta

i mpostiemderatre, piofsicied &bm ligitit ®hd text morningM. mxrlihm of whteemdsadded
VS e YsiRdle grﬂf shb ki f%'s‘fﬁﬁ‘ﬁteﬁ TR LMo wa%%éfﬁ{ehtn Yz an

adm xture of trineth g‘l pent ane an uran
( §8PreyImalEy 1o B A BNty Bt o the. ororRis P@?‘S&cﬁoé fver) was
Utirahdigred td & gle&s\ad,i dpiedlat 37°C, under nitrogen, for approximately 1 hour, and

then lyophilized for approximately 48 hours. The samples were then removed from the
lyophilizer and each vial was reconstituted with 600ul of solvent A

(trimethylpentane/tetrahydrofuran (99:1). The samples were then recapped and vortexed
for 5 minutes.
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the table below 15 Table VII Tinme (mn) Soly A (%
Solv B (% Flow (mUmin) 099 12 29642 6 60 40 2

wW@26A57627 10 5 95 2 10.1 99 1 2 The Sedex 7BCT/IB2006/001266

Evaporative Light Scattering Detector (ELSD) was
operated at 45C with a gain of 5, and N2 pressure
mai ntai ned at 3.1 bar. Anal ag3si gnal obtained by 20
the instrunment was sent to the Agilent A/D interface
nodul e where it was converted to a digital output.

The c ormg,ﬂ of &zh w;ﬁplbas@whe@mar&felr@@% praldbYiel Eo@eﬂpmmathth
{
" 0T Bt e TiTRE VRS Ve e scitoRAp Oty or he Agiiert

Ag|1 P@serieCHERG LR i Tha Agitent W0 &1PLOsysterh egrsitadmna dfernidseated

p%@{ﬁszﬁﬁ&@ a %ﬁgmgry _lp%FnPl 4 &)ld?rfm ﬁe[%ﬁ 'dﬁ’&% meéﬁéc% rddle. Al

rep orted e ow I n
r éﬁ@P?r@a’fSéosefet fratreled e f\g'k‘}ﬁt Q%ﬁ@ﬁ?&%gqf@'@tﬂ Adéatesp Spiggorb S3W
aricbxnemeshalytice MBJunpIrves uedintamed at wemywmére dolti@n héger umt

vehi cl efhgglﬂ_ %hmsﬁﬂ@%g % rafiedfo SlafGhSsd nIeI tgr%Eeer % at
BT 78 3

in-se ve re S a dec ease
V@OQMGJ@W@WU'PCT/ | 82006/ 001266 -84 Table VIII
Exanple # % CE % WE Sum of Concen reducti on

duct ted 1% 20 83 66 149
D06 o1 100 o eath eI e g3 s ol Tig gOlyas
4 Wee? Bgd o rePolvent grapipng SSolvent Alwa%anadmmlr@ofm@etﬁﬁ@ntane and

f adtta@yMrSTGrafiXedA.) Solldnk BSak @fhﬂ§cetteh@ TRE @ﬁ@feﬁttdh%d & deBcribed in
m"lﬁa?{ﬁﬁ%{ topical 5 fornulations, suitable for use

v ‘subj ects Tabl e | X Topi cal Fornulation A B

CcCD
Table VII
Time (min) Solv A (%) Solv B (%) Flow (mL/min)
0 99 1 2
2 96 4 2
6 60 40 2
7 5 95 2
10 5 95 2
10.1 99 1 2

The Sedex 75 Evaporative Light Scattering Detector (ELSD) was operated at
45°C with a gain of 5, and N, pressure maintained at 3.1 bar. Analog signal obtained by
the instrument was sent to the Agilent A/D interface module where it was converted to a
digital output. The conversion was based on a 10000 mAU/volt set point and the data
rate was set at 10Hz (0.03 min). The resulting digital output was then feed into the
Agilent ChemStation software for integration of the peak area.

The results of the HPLC analysis are reported below in Table VIII. The results
are reported as the reduction in cholesterol ester (CE) and wax ester (WE) production,
when compared to the vehicle control. A negative value reflects an increase in sebum,
whereas a positive reflects a decrease.
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the folllowi nag

t opi
A

cal ®fornul atidn is
+)-4-(1-Propyl -4, 4-

pr epr ed:
1 % dinet

Topi B&l Fq
hyl - 2- oxo

or mul %t i o
pyrr ol

i din —Z—OIE—H—f—I—u@r omethyl enzonitritle (E2)
Propyl en& gl ylcol $0% Water %0% Efhanbf q.3. %A |
per gent ages are w v% 15 WO 2006/ 11677
PCT/ T DLU&JUI UUJ.LUU76 90 166 3 %
4A 76 85 161 1%
Example 139

The following Example illustrates the preparation of a number of topical
formulations, suitable for use with human subjects.

Table IX
A B C D
1% 1% 1% 1%

Topical Formulation

(3R,8)-(+)-4-(1-sec-Butyl-
4,4-dimethyl-2-oxo-
pyrrolidin-3-yloxy)-2-
trifluoromethyl-benzonitrile.
Propylene glycol

20%
20%

5% 5% 10%

Transcutol
PEG 400

Propylene carbonate

15%

3%

Hexylene glycol
Water
Ethanol

5%
30%
g.s.

20%
g.s.

g.s g.s

* All percentages are w/v%
The far left column identifies the components that are present in the formulation.
The subsequent four (4) columns indicate the amount of each individual component that
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15

-86- CLAIMS What is clainmed is: 1. A conpound of the
formula: NX1 X2 O (C42)n-A 51 or a

w@b@sierseut i cal |y acceptable salt thereof, i nP@iB206/1266

a) X is represented by hal ogen, cyano, C -C6 al kyl,
Cl1-C6 al koxy, NO2 10 hal oal koxy, or hal oal kyl, b) X2
is represented by hydrogen, -Bgl ogen, cyano, Cl-C6

jS lﬁ\ti]egcg%pwg %@g M%ﬁ? wg?e@?@t thg If(er_uthioq dcl)qr rltort] %&g&gé:@at 15
(icympaniedt. d) n is represented by the integer 0 or 1,

R2 is &ﬁ@foﬁﬁa&kﬁga.gyna@ g?’@&ghlﬁéjﬁgt‘agﬁ%rﬁ%ﬁg@Bﬂﬁ%{ﬁ({he\/olatlle

group consistin
Ceorppengnig.gyaser aﬁ hGéPWI Eth%ﬂ?ﬂ's H@P@Q‘P‘?@d& fﬁaCh P tgryet P@umg of
r ériesritiad whigh & 1908t THaURiRiureIebtRet asl rdytitsa th Biesdeantp
ngﬁb&te“?g of: i) hydrogen, ii) (Cl-G 2)alkyl,

lonalTy substituted, iii) (C2-Cl12)alkenyl,

optionally substituted, EXampleA0C12)al kynyl,
optionally substitut ed, 25 v) (C3-C10)cycl oaI kyl,

opti on bstl ute Vi 10) ... ..

cycl oa?L P@&?%Wﬁ;?&*ﬂ"?f)'mggh‘ﬁﬁﬁ%s‘étww thg,ggmpound of
CFM'UQIIEI&W andrﬂm eamponentsydeecriliedbelogp tHednddwipg topical
sw&ﬁ{mgﬁ%@g gégea: (Cs Cl0)aryl optionally substituted,
WO 2006/ 11 PCT/ | B2006/ 001266 -87 viii) (C6

C10) aryl (Cl C6)al kyl, in which the al kyl and aryl

noi eti es may eaﬁbplbmmptulaﬂmal I y qubstA tut pd, i Xx)

heteroaryl, opti . ttt-ed;
\ L%s}ql (Ebpra‘bWiﬁ

%
het eroaryl (G - Cl I N which |the hetefoaryl and
al kyl noieties methyl-Z-oxo-
pyrrolidin-3~yloxy)-2-
trifluoromethyl-

benzonitrile (E2)

Propylene glycol 10%
Water 30%
Ethanol g.s.

* All percentages are w/v%
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waetenowyz! i c( Cl- C12) al kyl

5 may each be optionally substituted, xi)
heterocyclic, optionally substituted, xii)

heterocyclic noieties may each be substituted, xiii)
-S02- (CH2)t-VY1-Y2-Y1L 10 xiv) -C(O-(CH2)t-Y1l-Y2-VY1
xv) (CH2),, SRS, xvi) (CH2)Z8&R3 , xvii) (CH2)g
N§¢§@EH2XViii) (CH2),, COORS, 15 xix) (CH2),-CONR3,

X )Z NCOR3, and xxi) (CH2)ZOOOR3; xxii)

(CH2) Z-Y7-Y2_Y1 20 g) z is represented by an integer

f R clafndis: N) t is represented by an integer fromO
to 6, i % Y 1 is absent, or is independently

r épr &SOAPRNdR) the IYTHS i t uent sel ected 25 fromthe
group consi d+&0ng of (Gt CLO) cycl oal kyl, (C6-C10) aryl,

het eroaryl, and etgf{ocyclic, any of which may be
optionally substif d
substituent sel ecied

, J) Y2 is represented by a
omthe group consisting of: a.
hydr ogen, 30 b. 1-C12)abkykGHgﬁLLgpally substit ut ed
c. (C2-C12)al ken | optional l'y gObstituted, d.
(C2-C12) al kynyl, optionally substituted, e.
(C3-C10)cycl oal kyl, optionally substituted, f. (C3
C10) cyr prridelfichnRobabiiid satfbratgl ch the al kyl and
cycloal kyl 35 noieties may each be optionally
substifﬂ%@%? g. (C6 Cl0)ary, optionally substituted,
h. (CBaf i daa‘ ¥lredrebne® b hiidden, dyBndMai, e ak ?C@d)el%)ﬂméﬁﬂl@
aryl nglet es nﬁ% egch be optional Iy substi tuted, Wh
2006/ 11989 PCH 83006/ 001266 -88 i. heteroaryl,
optionally substituted, j. heteroaryl (Cl-Cl2)al kyl, in
whi ch BEG he Rr8REskhied BF nilrdosh, HIRIGEH, lcfsho, TRY, QIW,H@L%

optionally substituted, k. heteroCyclic, optiona
subst i P dt‘a'@?'ﬁo?% 8 YL ¢ (C1- C12) al kyl, in which
the al kyl and heterocyclic noieties

c) A is represented by:
O O
N—R? o N—R?
R2 R2
(i) (ii)
d) n is represented by the integer 0 or 1,

e) R%is represented by a substituent selected from the group consisting of
hydrogen, halogen, C4-Cg alkyl, C;-Cg alkoxy, haloalkyl, and haloalkoxy,
f) R'is represented by a substituent selected from the group consisting of:
i) hydrogen,
ii) (C ;C ; g)alkyl, optionally substituted,
iii) (Co-Cyo)alkenyl, optionally substituted,
iv) (Co-Cyp)alkynyl, optionally substituted,
V) (C3_C ; 0)cycloalkyl, optionally substituted,

vi) (C3-C : 0) cycloalkyl(C ,;-Cpalkyl, in which the alkyl and cycloalkyl

moieties may each be optionally substituted,
vii) (Cs',C 1o)aryl optionally substituted,

in which the al kyl pP@ntB2006/001266
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may each be substituted, m (CH2)Z SR3, n. (CH2),-OR3
, 0. (CH2),-NR4R5, 10 p. (CH2)Z COORS, (.

WO SHB)IIBINRS, r. (CH2)Z NCOR3, and s. (CH2), OPORB320463001266

k) R3 is represented by a substituent selected from

t he group consisting of hydrogen, (Cl-Cl12)al kyl which
may be optionally substitutegy-optionally substituted
(Cs Cl0)aryl, and (C6-Cl 0O)aryl (Cl-C6)al kyl, in which
the al kyl anl  arGi-CubibiG, 55y hatioh tscighard
substituted, 20 lgheH¥e bptiohBPE@eRNELED by hydrogen,

Cl- C6 al kyl ; R5 is represented

.. Or %6 C10 ar?(l, and;
by hydrogen "8r cleEEany,gpionalysupsituiedy R5 nay be

conbi ned wix) h t eteamind(Ceot,)atkyl, inogddh tiad leerbaylfand alky moieties

heteroaryl or heterocyclic noiety. 25 2. A conpound
according to cl ai'ff? mbWﬂt'SWllkﬁquEt”tﬁg’dr ogen. 3. A
conpound accdr di rgterasyait,aiptiontliyosub@titited, whi ch X1 is
trifluorometdyl . hefbrocftic@ROVM) FOARGHAhOSK ' ;
2, or 3in v)\(hmiych K {ost,%ol I\'I--’Z%W”RZ 36‘ %‘?? %Qnoﬁ]‘ﬂr&y&m
conpound accor di mpiaties mapneaphdeispbsiiiedh n is 0, the

et her |inkagf is segatigs-yalzythe 3-position, R2 is
bonded to the 4-p t f the pyrrolidine ring, and
R is repré¥nt ég%@i/og';ﬁgfﬁ'\f. WO 2006/ 117677

PCT/ | B2006/ G®1266CH2).8%R%. A conpound according to
claima4 or Jyin weL§hoRL is represented by C1-C6 | ower
alkyl. 7. 4-(: fe)

- Propyl - 4, 4-XM‘i)rret(1:|'§}4)i'§B4@>5<’o- pyrrolidin-3-yloxy)-2-trifl
uor omet hyl - beitizonCHn-C@OR% 5 an i ndi vi dual enanti oner

t hereof, or ph C hcal |y acceptabl e salt of
either. 8. o) PPREAGECHHS

(+) - 4- (1- Pr 3By - S NGERR}9Nd 2- ox0- pyrrol i di n- 3-yl oxy)
-2-trifluoronget hytHh@ooordjtrile, or a pharmaceutically
acceptabl e sglt thereof.. k0 9. Use of a conpound
accordi ng tg&lgny (gﬁgézegfvc aims 1-8 as a nedicine. 10.
Use of a conpound according to any one of claims 7 or
8 in the rmemeHraehidd 8y X inRgerTRA CRMENt for excess
sebum acne, oily skin, or alopecia. 15 11. Use of a
conmpound according to any one of clainms 1-8 in the
manuf ad utrierepfesented by an integer from 0 to 6,

i) eachY'is absent, oris independently represented by a substituent selected

from the group consisting of (C,-C weveloalkyl, (Ce-Cyo) aryl, heteroaryl, and

heterocyclic, any of which may be optionally substituted,

) Y?is represented by a substituent selected from the group consisting of:
a. hydrogen,
b. (C ,-C,,)alkyl, optionally substituted,

e

(Co-Cyo)alkenyl, optionally substituted,

o

(C2o-Cyz)alkynyl, optionally substituted,

e. (C,.C ’ 0)cycloalkyl, optionally substituted,

f. (CC 1o cycloalkyl(C ,;-Cglalkyl, in which the alkyl and cycloalkyl
moieties may each be optionally substituted,

g. (CG-C ] o)ary, optionally substituted,

(C,-C : 0)aryl (C ,-C,)alkyl, in which the alkyl and aryl moieties may

each be optionally substituted,

(ﬁ%mogeties may
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medi canent for alleviating a condition selected from
the group consisting of hornone dependent cancers,

whewsgrrehy per pl asi a of the prostate, acne, hi rBCE/iBAN96/001266

excess sebum al opecia, prenenstrual syndrone, |ung
cancer, precocious puberty, osteoporosis,
hypogonadi sm age-rel ated deggease in nuscle mass, and

20 anem a. 12. A rmaceyti cal conp05|t|on conpr|S|ng
a compound acéﬁ%ﬁgﬁﬁﬂ PHY S BRYEUBY,  claims 1-8 in
adm xture wi.t hhetmearg(C, 10 akyp irewhietciae héterabiyhand aikeipt ddibe

exci pi ents. 25 13 har maceuti ca

formul ati on cdipr Pﬁ%°§BE%WﬁU§ﬂHtgccordlng to any one
of clains 1«8 hatermynhcxdzpmpmlly\mﬂsntoued nor e

phar naceuti gal Hé(er&@@l%? Qkyl G @hibd BB LRYISHY h&BbE/ciGhoicties

dermal application conprising a conpoun
according to angyeanbb@sub@tltaﬁeﬁs 1-8, packaged for 30
retai | di st bghi)QBRe Whi ch advi ses a consunmer how to
utilize the co und to alleviate a condition

sel ect ed fr8n1gﬁé ﬁoup consi sting of acne, al opecia,
and oily ski nCH.)~NR'R’,

p. (CH,),-COOR?,
9. (CH)-CONR®,
r. (CH)-NCOR® and
s. (CH,),OCOR?

k) R®is represented by a substituent selected from the group consisting of
hydrogen, (C ,-C,,)alkyl which may be optionally substituted, optionally

substituted (C_-C, o)aryl, and (C-C_ aryl (C 1-Ce)alkyl, in which the alkyl and

aryl moieties may each be optionally substituted,
) R*is represented by hydrogen, G;-Cg alkyl, or C4-C4¢ aryl, and;

m) R®is represented by hydrogen or C;-Cg alkyl, or R* and R® may be combined
with the adjacent nitrogen atom to form a heteroaryl or heterocyclic moiety.

2. A compound according to claim 1 in which X? is hydrogen.
3. A compound according to claim 1 or 2 in which X' is trifluoromethyl.
4, A compound according to claim 1, 2, or 3 in which A is
O
N—R?

R2

(i)
5. A compound according to claim 4 in which n is 0, the ether linkage is located at

the 3-position, R? is bonded to the 4-position of the pyrrolidine ring, and R? is
represented by dimethyl.
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WO 2006/117677 PCT/IB2006/001266

10.

11.

12.

138.

14.

-80-
A compound according to claim 4 or 5 in which R is represented by C;-Cg lower
alkyl.

4~(1-Propyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-benzonitrile,
an individual enantiomer thereof, or a pharmaceutically acceptable salt of either.

(+)-4-(1-Propyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethyl-

benzonitrile, or a pharmaceutically acceptable salt thereof.

Use of a compound according to any one of claims 1-8 as a medicine.

Use of a compound according to any one of claims 7 or 8 in the manufacture of a

medicament for excess sebum, acne, oily skin, or alopecia.

Use of a compound according to any one of claims 1-8 in the manufacture of a
medicament for alleviating a condition selected from the group consisting of
hormone dependent cancers, benign hyperplasia of the prostate, acne, hirsutism,
excess sebum, alopecia, premenstrual syndrome, lung cancer, precocious
puberty, osteoporosis, hypogonadism, age-related decrease in muscle mass, and
anemia.

A pharmaceutical composition comprising a compound according to any one of

claims 1-8 in admixture with one or more pharmaceutically acceptable excipients.

A topical pharmaceutical formulation comprising a compound according to any
one of claims 1-8 in admixture with or more pharmaceutically acceptable
excipients suitable for dermal application.

A kit comprising a compound according to any one of claims 1-8, packaged for
retail distribution, which advises a consumer how to utilize the compound to
alleviate a condition selected from the group consisting of acne, alopecia, and oily
skin.



