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OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR,
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(54) Title: SUBSTITUTED OXIMES, HYDRAZONES AND OLEFINS AS NEUROCKININ ANTAGONISTS

ZVQ\E’G“(E%»(E%T o

Compmmdwpmenwdbymucmmlfomuh(nmapharmaceuﬁcauyacoepubhsﬂtmmof wherein: ais 0,1,20r3; b,dande
= | are independently 0, 1 or 2; R is H, Ci.¢ alkyl, -OH or C2-Cs hydroxyalkyl; A is an optionally substituted oxime, hydrazone or olefi; X is
a bond, -C(O}-, -O-, -NR®-, -5(0)-, -N(R‘)C(O)-, -C(O)N(RS)-, -OC(O)NR » “OC(=S)NRS-, -NRS)C(=5)0-, -C(=NOR!)-, -S(O)2N(RS)-,
-N(RG)S(O)z- -N(RG)C(O)O- or -0C(O); T is H, phﬂxahxmdzl hewrocyc oalkyl, heteroaryl, cycloalkyl or bridged cycloalkyl; Q
is -SRS, NRSYRT), -ORS, phenyl, naphthy] or heteroaryl; RS2, R7a Rf2 R9%, R6 gand R are H, Ci¢ alkyl, C2-Cs hydroxyalkyl C;-Cs
a]koxy-cx-cs alkyl, phenyl or benzyl; or RS and R, together with the nitrogen to which they are attached, form a ring; R% js R® or -ORS;
Zis morphohnyl, optionally N-substituted piperazinyl, optionally substituted (a), or substituted (b); g is 0-3 and h is 1-4, provided the sum
of h and g is 1-7; wherein aryl, heterocycloalkyl, heteroaryl, cycloalkyl and bridged cycloalky] groups are optionally substituted; methods
of treating asthma, cough, bronchospasm, inflammatory diseases, and gastrointestinal disorders with said compounds, and pharmaceutical
compositions comprising said compounds are disclosed.

(57) Abﬁmﬁ
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-2- i ssued Septenber 27, 1994, and spi ro-substituted azacycl es were
di scl osed in WO 94/ 29309, publlshed Decenber 22, 1994. SUMVARY OF THE
| NVENTI ON WO 96/34857 Conmpounds of the present i nveaCIVIS96/88659
represented by the 5 fornmula I

[err] or a pharmaceutically acceptable salt thereof, wherein:
ais 0, 1, 2 or 3 b and d are independently 0, 1 or 2; 10

Ris H (derr] alkyl, -ORerr] or (Jerr]-Cerr] hydroxyal kyl ;

Ais =N-OR[err], =N-N(Rlerr])(Rerr]), =C(Rlerr])(Rerr]) or =NRlerr];
Xis a bond, -C(O-, -O, -NRerr]-, -S(Oferr]-, -N(Rerr])CO) -

C(ONRlerr])- -OC(QNRferr]-, -O(=S)NR[err]-, -N(Rerr])C(=5 0,
-C(=NOR[err])-, -S(Of[err]N(Rerr])-, -N(Rerr])S(OQf[err]-,
-N(Rerr])C(O® or -OC(O-, provided that when d is 0, X is a 15 bond,
-¢(0-, -NRerr]-, -G(ONRerr])-, -NRlerr])c(0-, -OC(ONRerr],
-C(:NCR[err])-, -N(Rerr])C(=5)0, -OC(=S)NR[ err] -
-N(R[é&rr])S(O[err]- or -N(Rlerr]) (O O ; provided that when Ais
=C(Rerr])(Rerr]) and d is 0, Xis not -NR[err]- or -N(Rlerr])C(O-; and
provi ded t hat Wnen Ais =NR[err], dis 0 and Xis -NR[err]- or
-N(R[err])C(Q- Tis H Rerr]-aryl,
Rl err]-hetero cIoaIkyI Rl err]-heteroaryl, phthallmdyl 20
R err]-cycl oal kyl or R[err] bri dged cycloal kyl ; Qis
Rl err]-phenyl, R err]-naphthyl, -SRerr], -N(R[err])(R[err]) -OR[err] or
R err]-"het ero- aryl, rowded that vvhen Qis -SRerr],
-N(Rlerr]) (R err]) SUBSHIUTED OXJk YORAZONES AND OLEFINS ASrr] is
H derr] alkyl, (C(R[err])(R[N'_EﬂBbi@Nm ANTAGONISTS -
-(C(R[err])(Rtfrr]))[err] M
(C(Rerr])(Rerr]))n-(Rerr])(Rerr]))[err]-G-CONRerr])-(C(Rerr])(R
[err]))[err]-(C(Rerr])(Rerr]))[err]-G 25
or-(C(Rlerr])(Rerr]))[err]- M(R[err] het eroaryl ) ; R err]
and R err] are ;;.f el 95 he group consisting of
H derr] alkyl, =€ ' R ; Terr]-G -Jderr],
- )-(C(R[err])(R[ rr]))n eamgsent lnvem!oe;(rﬁb)a{%rta]aqenuqqfsubsmptadr] and
Rlerr], toget2er oxites] hydrazdriesgaid dlefivdusdfuk esntagenists of taciyiirghed, form
in

e
o orous colEOETEin RSP sty SRBBAASAL it o
Rlerr] and R[ err]'egeRtor t‘@gpbmﬁ!ﬂt peurokigins?, regapter ) igndigs aeueaiinin-3

sel ected from t heregeptop (dKg)si sting of H, hal ogeno, -OR[err], -OC(ORerr],

"IAONRLer 1) (RLer relr 3 t@&mﬁ.t rp??lrs]Qre tbned t&aa%{tgﬂqﬁ%ht@@kf)
_S(O[err] Rl 625 .t Ftﬁtﬁjn an Adjssres of @ammals,Ndtheratord err ],
35 - NR[ er r] CON( R[anenh\)cﬂvécerrré yaridl) of b]otcsdt@m)drocd%[ses I Nefsidnih robépter 1| .
-N(R{err]) S(O [ ergaBhétikis P consequently expected to be useful in the treatment or
prevention of various mammalian disease states, for example asthma,
cough, bronchospasm, inflammatory diseases such as arthritis, central
30 nervous system conditions such as migraine and epilepsy, nociception,
and various gastrointestinal disorders such as Crohn's disease.

In particular, NK1 receptors have been reported o be
involved in microvascular leakage and mucus secretion, and NKa
receptors have been associated with smooth muscle contraction, making

35 NKjy and NK2 receptor antagonists especially useful in the treatment and
prevention of asthma.

Some NK41 and NK» receptor antagonists have previously
been disclosed: arylalkylamines were disclosed in U.S. Patent 5,350,852,
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-3-. -S(Of[err]N(R[err])(Rerr]); or adjacent R err] substituents or
adj acent R err] substituents can forma -OCH err]-O group; and

Rl err] can al swologs4serr] - het eroaryl ; Rl err], BGEAS9p/05659
Rlerr], Rerr], Rerr], Rerr], Rerr] and R err] are independently

- sel ected fromthe group consisting of H Cerr] alkyl, (err]-Cerr]
hydroxyal kyl, Cerr]-Clerr] 5 alkoxy-Cer¥f]-Cerr] alkyl, R err]-phenyl,

d b I it
o mﬁ.[ﬁhr%hei”ﬁeisgve«aﬁkaten’w% ToBh 8RS Bl pzpcdibd ik 1 1 05
0, 1 or 2 ring nediselosednreV\éQI%éa%‘&IQf pubisheg M%@?s"%ffﬂg of

-0,-S and -N(R o R[err] and Rlerr] are

et el BT g ew?fré’ﬁ“@éﬁéﬁ o ysind & Refedom@d byafel <1

of Hand ([err$ afforpiujal Rlerr] and R err] are independently
selected fromthe group consisting AofRsH rr] Cerr] alkyl,
-CJerr]Rerr], -ORerr], -C(GN rl g Clerr]- (I:[err]
hydroxyal kyl , 15 -(CHerr])[err er )—-(c)--r
-(CHerr])[err]-OC(O CH=CH err],

-(CHerr])[err]-OCH err])[err]- qurr?R[errﬁh F&Ba
-(CHerr])err] -0, &fc%}l %@&Kﬁ&%&kﬁé&ﬁ%&eﬁnd

-(CHerr])[err]-N rr is 1to 3
substituents i ndependefi$ @dcted fromthe group consi sting of H,

ﬁ:[lerr] -Clerr] al kleF[ Cb@nﬁ]dﬂeﬁhﬂé?:aidenﬂyo Cor2;] -Cerr] al k]Y:Q'E hi 0]
al ogeno, e e err err
C(O)gN(R[err]?Ferr fr %&%}’aléﬁ é%ka"‘ly err],

N(R[err])CO\I(R[err])[érl$]= B #WB? ‘0(91 ) or = err] is Jerr]
al kyl, Rl err]-phenyl oK ish®ont; (B -O-, -NRS- -5(0)e-, -N(R8)B{@)-1 IC(CINLRE)-

Clerr ] Clerr] alky  N( er R6 C%)@ r]d:fLﬁ@Fh)- -S(O)2N(RE)-,
Eg((g[[ H%E[ﬁ”}m%(f C%ﬁﬁﬁéh( e(:';-]r r[m(p) provided that when dis 0y, x:ﬁg ¢ and
Tromi LQ"SP@B%”QE%‘,’"& et 'C‘QN‘BG’Q? ‘R%?“”a ket

) 6 (ﬁiﬂ;@ YO-; provided
SR Gl coihests S et oron e
-S(O [err]Rerr], proliied ﬂia%ehrpl B[=ENR%5 d1:NR[aner ISGNRE of :N(RS)C(O)-;

-N CON
] gER[O)eNEO%Q]{ r] N]E ?[ﬂ%é[; iéé;[ j’u% R4 rﬁﬁ ;;%ﬁ[oﬁ%ﬁéi[ﬁfﬁzﬂ%hamw
- err err err

-N(Rrerr]) Q(=NRerr]) N(cﬂsen-’r- l)ér@[l enﬁ haphthyl -SRS, -I{RS) 4?[:!6!35-}1&@-& r],

and -C(ONRerr])- | dq ét ils om ﬁ)%w no en is 1 .
ﬁ/ln?suslalsegt egr f \rM;m t %@ftbb%:eﬁﬁi )dt'l( (ﬁgﬁ ei):légq@z é&ﬁ%p R[ errl):
o AR ?;( 0>(c<n*v”¥< égmw v RB?SH;?)G(O(NQ)MW)MCIB?)@%M&) )-

- (RG)

C( g;Q[N?rR{ LZ rI\I] ) - er‘? N( R[Fi;'"fa"l 25 md&ﬁﬁ"d?ﬂ(t er r%ﬁiﬁﬂqu consisiing #fyed
that when n alk{d, EONDGC(RMI(RA)) - GHER, GC(Q))-(C(Bﬁ)iRﬁnﬁ-lﬁ ands 2-6, M
can also be -S( '%@r of Reland &S &6&5&%&% i1 nitr8eri IO WALAGRE) are

attached, form a ring of 5 to 6 members, wherein 0, 1 or 2 ring members
30 are selected from the group consisting of -O-, -S- and -N(R19)-;

R4 and RS are independently 1-3 substituents independently
selected from the group consisting of H, halogeno, -ORS, -OC(O)RS,
-OC{O)N(R8)(R?), -N(R8)(R7), C1.¢ alkyl, -CFg, -C2Fs5, -CORS, -CO2RE,
-CON(RB)(R7), -S(0)eR13, -CN, -OCFs3, -NRB6CO2R16, -NR6CORY,

35 -NRBCON(RS6)(R7), R15-phenyl, R15-benzyl, NOg, -N(R6)S(O)2R13 or
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-4- Jerr] is Rerr]-aryl, R err]-heterocycl oal kyl,
het I - | oal kyl , - - ,
R[S(erO)r][erre] ag%"g’ﬁw ere;]r]fygro?CO{I(R[err])(R[eCrOr:{][)e;rr] qugé{,&sﬁmesrsré;is 0,

1 or 2, provided that when e is 1 or 2, Rerr] and R err] are not H
Rlerr] is H (err]-Cerr] alkyl, -CN, R[eér] phenyl or R err]-benzyl; 5
Zi s [err] g and j are |ndependently

0-3; -S(O)INGHE)(F7) 267 abjAEBAARY gmét&he’nt{‘or Q&jﬁ&%ﬁ%ﬁdﬁﬁé -

nd 1-7; :
iﬂm?elr ?] - 10  canform g @Gz 1orouR;s ?'%;H gﬁﬂ@?ﬁq be BA7-beteseanvt om ﬂura] g?(r)up
consi sting of H, RS, k], A8, BSGJ[ET& Baa,l R18 andR ¥ ark-ikdepentientiyksoligdted

-CH err]-cycl oal B[&ﬁﬁ e? % % dro lkyl, 0-1,@60) Rerr],
g%%g” g % gé% % ]ky enyl mflg % O?é dR7 together
-(CH err])[err] - Gith)thé B[tmgeh)té R{hﬁﬁﬂth)ay are attached, form a rmg bf5 o 6mémberspvi ded

t hat wh ' 0 tl
se?ectegnfjrolmst hgv g]r'o'ap Conszjﬁ:i?qmembe&%rééeﬁggﬁf{rp%?erP?HQ@E@WF” d
R err]-aryl and F@Br‘] tw yl or Rlerr] is H derr]-Cerr] alkyl,
Rlerr]-aryl or R[errlﬂaﬁndrﬂmalfb xn n%mtyéeleaed%ﬁ?)ﬁ{eegrbhpconsnstmg of

- O - N(R[erqh)(geg% err]-aryl),

-C(O (Rl err]-het dperr R[err or -Sg err% %err] aryl)

Rlerr] is H (C(R[er GF{’& TFHWBPG'GGN‘Y@W rom @9’?99?@5'-?‘“‘@[ err]
or -NJerr]; 20 ofHand Cq.8ky¥ are 0, 1, 2 or 3, provided that when j is O,

L Q(RLet i) [ert] S aLd AL Réf\# bdfarly, serEdd iy thelarpluf Kbnsigting
G e s f;’w}e *'*ﬂ;mmsg b fs"éz“"’z’;”ﬂ:”'
- (X I\Ierr])[err]l blaﬁ‘i(%ﬁ &})IAI%CI- az aﬁé‘ 2)s O)ZOQ[err] N
C|( s) _(()R[ frsr 1)2 ( ﬁ[NR[ er F{f5 :samp 3 sub tuents mdepeqde@lyosQ{ected froni the group o
Preferred are cogpasistiy of Hf 0§04 dlkyl, )Opailkox¥, C5-Céalkylthio, halogeno,
-CF3, -CoF5, -COR10, -CO2R10, -C(O)N(R10),, -S(0O)eR102, -CN,
20 -N{RI0)COR?19, -N(R10)CON(R19) and -NOy;
R16 is C1.g alkyl, R15-phenyl or R15-benzyl;
R19 is H, C4-Cg alkyl, -C{O)N(R10)z, -CO2R10,
-(C(R8)(R9))-CO2R10 or -(C(RE)(R%)),-C(O)N(R10)5;
f, n, p, r and s are independently 1-6;
25 uis 0-6;
G is selected from the group consisting of H, R4-aryl, R4-hetero-
- cycloalkyl, R4-heteroaryl, R4-cycloalkyl, -ORS, -N(R6)(R7), -CORS: -CO2RS,
-CON(R7){R9), -S(0)gR13. -NRBCO,R16, -NRECOR7. -NRSCON(RE)(R?),
. ~N(R€)S(0)2R13, -S(0O)2N(RE)(R7), -OC(O)RE, -OC(O)N(RE)(R7),
30 -C(=NORB8)N(RS)(R?), -C(=NR25)N(R6)(R7), -N(R8)C(=NR25)N(R6)(R7),
-CN, -C{O)N(R8)ORY, and -C(O)N(R®)-(R4-heteroary!), provided that when
nis 1 and u is 0, or when R® is -OR®, G is not -OH or -N(R€)(R7);
M is selected from the group consisting of a double bond, -O-,
-N(R8)-, -C{O)-, -C{RE)(OR7)-, -C(RB)(N(RE)(R7))-, -C(=NORE)N{R7)-,
35  -C(N(RB)(R7))=NO-, -C{=NR25)N(RS)-, -C(O)N(R2)-, -N(R9)C(O}-,
-C{=S)N(R?)-, -N(R®)C(=S)- and -N(R6)C(O)N(R7)-, provided that when n
is 1, G is not OH or -NH(RS5); and when p is 2-6, M can also be
-N(R8)C(=NR25)N(R7)- or -OC(O)N(RS)-;



-C(O-, abond, -NRerr]-, -S(Oferr]-, -N(Rerr])C(O-, -OCC(ONR err] or
-C(=NORjerr])-. WD 96/ 34857

PCT/ US96/ 05659 - 5- Mor e
preferred are WOAHMSSKs of fornula | wherein Xis -O, -NR[erlfqﬂUS95’°5559
-N(Rlerr])C(O- or -CC(ONR err] Additional preferred definitions are: b is
1 or 2 V\,henX|s-O or-N(R[err]) .@.15 0 when X is

- -N(R[err])C(O) - anddls 1or 2 IS preferably R err]-aryl,

: het I |, with
E[[ng areyle.r ngr/)ecr aI E er 1& d\Y(ﬁP( ‘{y]rfbre fedga‘&'ogg!yhy "

preferred are co »and Rl err] are
i ndependent |y hydr OgenerderMEﬂrb\xlﬁethhaaWhenmbhydrz,mmrarhwmwe nbeHng

nore preferred. Es ecr reef a | err] and
R[errio are egch 'JPG &éaﬂ{[}d Eﬁa %ﬁgﬁo f?{.@éﬁ}(@[ -N]R[ err]-,
-N(Rlerr])Cc(O8% or 10 l&)C(O)NR[err] Tis R[err] aryl and Rlerr] is two

substituents selectedsfrom C[err] C[err] kyI hal ogeno, -CF[err]
and Clerr]-Cerr] al xy red gsflnltl%s r T bei ng L

Rl err]-heteroaryl igdcl g_w oNnyI d| az

Al'so preferred arq o rrruﬁ% % Wrogen Qis
preferably R err]-ph |, errt] napft hyl or "] - heteroary h an 15
especially preferred finition for Qis R[err] phenyl, wherein Rerr] is
preferably g substi tug-ﬁ-t-\s Preferred
are conpounds of for i nR - emotpholinyl; or
—N-N(R[err])(R[err]') e ferred a conmpounds -wherein Ais =NCR[err].

Rierr] is preferably 'r dggg‘[‘ rg'g)dgrr] G _

-(CHerr])[err]- M(CH[ err’] C(O)wlﬁ[err])(ﬁerr]) wherein M

is -O or -C(O)N(R[err']\ﬁ-n e Q.Penmr' handgis 1-7;

- ONRerr]) (R err])dJ istwoHyars r&d%@@r%)éﬁ{%@brmom

~AON(Rerr]q R[e”] Shﬁﬁﬁgré{'i %EP&I’EVJIctdfron'ﬂheeré)r@{rﬁfloonﬁgttﬁ&gfﬁs are
e

I ndependent |y preferab
-(C(Rerr])( R[ err P0G ealiy ew']-CHa-cycloalkyl R15-benzyl, R13:hetespanyly

definitions of Z XCO)RS, -(CHa)m-ORS, -(CHaliN(RERT), -(CHAMCIONORBEhdW ng

groups bei ng nore (&1_@5 d(éSiN(Rs)(FF), [err]
m is 0 to 4, provided that when jis 0, mis 1-4;
16 R26 and R27 are independently selected from the group consisting

of H, C1-Cg alkyl, R4-aryl and R4-heteroaryl; or R26 is H, C4-Cg alkyl,
R4-aryl or R4-heteroaryl, and R27 is -C(O)RS, -C(O)-N{RE)(R?),
-C(O)(R4-aryl), -C{O)(R4-heteroaryl), -SO2R1® or -SO2-(R4-aryl);
R28 is H, -(C(R6)(R19))-G, -(C{R6)(R7))~G2 or -NOg;
20 tandvare0, 1, 20r3, providedthatwhenjis0,tis 1,2 0r3;
R29 is H, C4-Cg alkyl, -C(R10)2S(0)eR6, R4-phenyl or R4-heteroaryt;
R30 is H, C1-Cg alkyl, R4-cycloalkyl, -(C{R10)2)w-(R4-phenyl),
-(C(R10)2)w~(R4-heteroaryl), -C(O)RS, -C(O)ORS, -C{O)N(RS)(R7),
| R‘lO v R1° V
~ QI C-NREYR) o =) -C-N’”“; :
R1o . R1O
25 wis0,1,2,0r3;
Vis =0, =S or =NRS; and
qis 0-4.
Preferred are compounds of formula | wherein X is -O-,
-C(0)-, a bond, -NR®&-, -S{0)e-, -N(R8)C(O)-, -OC(O)NRS or -C(=NOR1)-.
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-6 - This invention also relates to the use of a
conmpound of formula | in the treatnment of asthnma, cough, bronchospasm
i nflammatory woesgigseases such as arthritis, central nervousPGEBI/MNIESS

. condi tions such as m grai ne and epil epsy, nociception, and vari ous

gastrointestinal disorders 5 such as Crohn's disease.
- In another aspect, the invention rel ates tPa phar maceut i cal

f f I h |1

accopt abl o carr | cMora BEAPHRL BA GHBRLGS,Berula | WhBREh B8 r WEE,
Ehar mﬁceut ical C]? c((})norroc@NRGeaﬁduﬂMabpreim'rddueﬁm-nglare.lbls1 or2

ronchospasm in r ;

noci cepti on, and g%EH?ug %Ség wﬁﬁféﬁgﬁ;&gﬁnﬁé (Rgl o@ogﬁhgrg T
di sease. DET rein, the
term"al kyl " fEanayeIMlhjlghﬁh ﬁ“-drylaesﬂswhllym4-phkw1 inding nwore ptefee‘edaIA{.',d
ol koxy rotors 1o BMalied Brelcalndl WRHRTR! Ars, Ao adlads! v, | ovet

"Cycl oal kyl " rreanmdeyen‘ﬂmkl ngﬁ’bl!?pi@fmaﬂ‘n'go‘?lt‘%w@“%(brVBthYdmge‘Atb@W

"Bridged cycl oal kyore beéfefrédt Espéciallyl profertead aresomptiunds whessin RA®aridsReR of
20”5t “each end' L ERAEEN “{ﬂi@%ﬁﬁyﬁoﬁﬂa@%%w% B0 -?“.“’““%"(ﬁefc ""“&A%PE?
of such bridgtd brQGEOWR% I is Rérany andeR% isdmers t'tuﬁﬁstiﬁ?ﬁﬂt fent v |
Bor bolrfyl[ 5 gl (i]yCI ?E& BhéldgeabyJCFst?armmmtéwéa&y Breferted defﬁitiwstfvi’TbAemgl

icyclo oc r

rreaxs phenyl, nap 4Fﬂﬂ%&%Fﬁ'&éﬁﬁ'é)é E‘e%uﬁﬂjﬁ}"y%'y ﬁ’t‘%d'?zo')gS |ndanyl y
anthracenyl or fluorenyl. Also preferred are ComPOUﬂ%Qf amula | whereinRyist | yor o,
fﬁ' Zr 0{ obg?x Orerle'lg %c%fho kré;referably R5-phenxc(ilgRs-naﬂﬁ'gw;hr;??ﬁ%etgb%?m anefers

I ndependent | y'Sel 8cP l 5' nforQ SI s n
-N(R[err])-, wthtwmsalogsaorsuhgnuemtg menbers being 30 carbon. Exarrpl es of
het erogycl |0<'i| kyl Ll Ings ar e preidradtyaleYoriptiinds offormulapL’Wheﬂeh'ﬁll\r'lsi=1N-0I=11
pi peridinyl, norpho r

het er ocycl oal kyl Ef’mh%bﬁ!r %@?g éﬁ%gﬁ?ﬁﬂé&@ﬁ?\{l%ﬁgsﬁ ﬁg car bon
atoms have an R[ eRjis prafeneblyddalkyl, -(CH2)n-G, -(CHz2)p-M-(CH2)eB®har yI " refers to
5- to 10- menbgged.giomi( neﬁn7)35memﬂm§ueedr@(mmrna) ammesscooanﬁ,aoaﬁ 1to 4
g e B?ﬁ@.@@@ﬁ(ﬁéﬁ*’m-C(—i@ﬁ%ﬁ‘ Lﬁ’ég‘ér@“'ﬁ‘@f"“‘dﬁé‘égjiL*’f’“ﬂiyg?ﬂ’
and/ or sul fur at ohgtereanthpR2gndR3 are indepangeaty preferably H.&ar-0e albups are
pyrdyl, isoxazol yLC(RERRVPsa offG2.f ur anyl ,

Preferred definitions of Z are

25 /x(.,)/ 4 -/

with the followmg groups being more preferred:
0O

dc“ 6(3 "GOO
- S A ZvC Lo
\C,« A 0O



WD 96/ 34857 PCT/ US96/ 05659

-7- pyrrolyl, thienyl, imdazolyl, pyrazolyl, tetrazolyl, thiazolyl,
t hi adi azol yl , pyrazinyl, pyrimdinyl, pyridazinyl and triazolyl. -

- Exanpl es of beggefsssd het eroaryl groups are indolyl, QROIIH6/OEES

: thi anapht henyl and benzofurazanyl . N-oxides of nitrogen-containing

. heteroaryl groups are 5 also included. Al] positional isomers are

- contenpl ated, e.g., 1l-pyridyl, 2- pyrq dyl, 3-pyridyl . and 4-pyridyl.

Rlerr]-heteroaryl refers t ﬁfygsulpvgﬁf ﬁso relates tg\hﬁé texsenofsg%?)ﬁ}@?te ring

carbon atons have an R4 su rr] and
Rlerr] or Rl err] fonmulgldnthe tre&tmeant obastbmay, cough, thronehospasm, inflaomatetym a

] acent oxyy telnogngor PN RS, g Norvold Syt S T R a8 2 e
’ s ﬂl?PﬁYro"‘?q?ﬁﬂPthn S Y51 DagipiteSine) gisorofia Ui

Typi cal rings so
I n the struct essuch ashEratul's diseassw of Z, the substltuents L and

L b t ' tiBat he 15
[err] may be present on agutguﬁrh&ﬁéﬁbﬁ% rﬁi@ﬂré?@Rf Rd£héyhfihhéaﬂau'naal e

second structure the carbo err g Lt&gl“
att ached. composition compfiging ﬁé’m MapauReRY api es

Rlerr], Rerr], Rastepiablécairief. The invent?{malsp remmtqthemserof]sam[ err],

fom & group §¥r]sa%5@{%°m§m'°ﬁmﬁﬁ°ﬁ%ﬁ‘ ;j ﬁ L, ket
Rlerr], 14y ebronchegpasp, inflgramatory ﬂ[ssﬁﬁ E]'t' pendent ly
sel ect ed, but al sno¢|eqst|oaoandAvanausagaﬂ[mnte}stm&R[dmm]!erSFq@re}s erl'm’s]

Rlerr], Rerr], P,Pﬁ@é%e Rlerr], Rerr] or Rerr] variable occurs nor e

than once in a nolecu ; ihgse %ﬁisﬁrences are independently sel ected
(e.g., if Bis = ydrogen, X can be -N(Rerr])-
wherein Rlerr] is ethyl). Sswused herginRthe tefmdatkyRimearns steaightcoribiargheddent | y

selected = 457rg Pcr&'ir%mw&reﬁa irkfefdoSaliyt tHaiB Ut -5eambohhasmenmdR err]
and Rlerr] are 25

stitutents, are |r]|d§pe dentl seI ect ed;
those skilled in Siylary, loweaakow fe er,sée@fqué:hgﬁgtof cay Shat ure of
the substituent(s) w |l af f"Qytloalkyl" médns wywhd:)aﬂ(ybgroupbﬂavinoéhtassmrhﬂm can

be present. atoms. "Bndged oye lGQﬁ(gP'ﬂé'r@ﬁ- ﬁfc;-@ﬁﬂhﬁ:rétee%gﬁ%ﬁseb%@ﬁ

one asymetri cal I nc

ONEr s
di ast er eoners, endfycigalysnng,gr §8“sch'?'ﬁ¥?'ﬁﬂkﬁ NngAnd an ?‘Wﬁ ¢hain jqined, | -
i soners of t hzooxanaacﬂwm rznoreadjacent canmmatemsmfghemqng ordingsc &xempiesat ed

S omer o0, B o oF e BHGR BByodiy ngs ar BUEREOR il ordandnty
m xtures. |soner g“é&?"ﬂﬂ ‘éf?g’d §P€( %gﬂfﬂﬁmypmp%[éjq ﬁﬁ?‘&hm ques,
ei ther by reacti noaoyolb[szarl]opm,mnd bucyciptelza]obgyl enriched starting 35
S Lo ot "%, AYHiSanE prng EGNAP, ochgl iobansronaphuny,
formula I, on&® smﬁanvwamhr mﬁgrﬁmf@w bhar macol ogi cal activity than
ot her isoners. "Halogeno" refers to fluoro, chioro, bromo or iodo atoms. _
| "Heterocycloalkyl" refers to 4- to 6-membered saturated rings
comprising 1 to 3 heteroatoms independently selected from the group
consisting of -O-, -S- and -N(R19)-, with the remaining ring members being
30 carbon. Examples of heterocycloalkyl rings are tetrahydrofuranyl,
pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholiny! and piperazinyl. R4-
heterocycloalkyl refers to such groups wherein substitutable ring carbon
atoms have an R4 substituent.
*Heteroaryl” refers to 5- to 10-membered single or
35 benzofused aromatic rings comprising 1 to 4 heteroatoms independently
selected from the group consisting of -O-, -S- and -N=, provided that the
rings do not include adjacent oxygen and/or sulfur atoms. Examples of
single-ring heteroaryl groups are pyridyl, isoxazolyl, oxadiazolyl, furanyl,
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Compounds of the invention have at | east one am no group whi ch can

f or m phar mraceW0i%/34857 acceptable salts with organic and

aci ds. Exanples of suitable acids for salt formation are hydrochl ori c,

sul furic, phosphoric, acetic, citric, oxal&c mal onic, salicylic, 5
mal i c, funmaric, succinic, ascorbic, nalelc nethanesulfonlc and other

m neral and carb n alt is

pr ep;r ed by coLt ﬁéﬁf’% tﬁlﬁ@qf P‘E@L%%{gl 8%?&@@&%'@%@?’@&@%%”? of the

desired acid to pywzinyd pyriswdinyl, pyrddeaziny apd ddazallmExampies etbenzofusedd by

i Tute T0  aqueoqe e e 1 efgc? i gfn ts
ilu u

respective sgl t ﬁgpﬁ} Eﬂ%&% oﬁ'dég ﬁgtwmrﬁgﬁeﬁge‘%@rpﬂﬂ

sol ubi ity i nSpokaiso ipcludetht All positionaldsemers are contampiated, e WVW' 2'0 its

Cor i X%Bﬁﬁa?ﬁ?"{ﬁ?‘ﬁ“ (1SR pPRESRS netetBanTIABS tDBuch SIoURS. s unds

whi ch possess a YBEIR G bﬁ‘ﬂﬂ@ﬁﬁe ""\91‘é§'§° ﬁﬁége gﬂ %%S&S?t%r maceuti cal |y

acceptabl e salts with Inorwﬂl’e: and A%eni MBésubstltuentEmrmhMth such

salts are the Soﬁtddmorﬁpéﬁﬁ'éh@admi&iapﬁéte?é Q‘é?é (gggﬁéﬁn oot Ver
)

| Al bl
o hes sucn 40°L euineAdiagshy oxugeh, BRSIof Surs HIAR bF Threr aiacast heters P 20! ©

N- et hyl gl ucani natcunﬁ il’ylpjeallrings so formed are morpholinyl, omqtmnmdsandf formul a |
can be prepared t hods wel |l known to those skilled in the art.
g&jcal d[?

Fol I owi ng are typi oce res for arln ri ous, co und t he
skilled artisan will recogh % siiciuresin dhe defi t'%‘r%&dﬁ? 'gg?- nd’

appl i cabl e, and LHana}theppeseobdmaey substitbiableucarbon atad, moludmguadheo prepar e
ot her conpoug A N{R26

Conpounds of For w{:&ﬂc{‘stw]&ur%ftﬁé’ Bon' evmfé 549 N(R )gnﬁ%@ﬁ%*j%ﬁﬁhed

is Rlerr[-phenyl, Tis R el ri’eﬁhg\‘ﬁ/#e 'ﬁ'qr@ W ’é?’?‘] oA =r%§nﬂ mi ng
variabl es are asR18f RHERIAbATE R@mdfﬁﬁ"mdraex&mplu;Iawv}‘alddalbebﬁdwaﬂﬂnﬂﬁ 30

?er]hovm nthe iﬁ%ﬁb{éﬁgg‘% ﬁlﬁﬁg@gﬁtt ved ah }/;% s %sﬁe gbl goam d of
formula 1, a§“%l'é‘F’? \?@e % th an
oxi di zi ng ag2@dt where as RS, R7, RQilF\?em%R@L Bt f,riRi%e R3P orrR@thandpiem:m‘senzoi c
acid (m CPBA) i npdtetRé bnce in a molecule, those occurrences are independently
selected (e.g., if B is =NRS- wherein R€ is hydrogen, X can be -N(R6)-
wherein RS is ethyl). Similarly, R4 and RS can be independently selected
from a group of substituents, and where more than one R4 and RS are
25 present, the substitutents are independently selected; those skilled in the
art will recognize that the size and nature of the substituent(s) will affect
the number of substituents which can be present.
Compounds of formula | can have at least one asymmetrical
carbon atom and all isomers, including diastereomers, enantiomers and
30 rotational isomers, as well as E and Z isomers of the oxime, hydrazone
‘ and olefin groups, are contemplated as being part of this invention. The
invention includes d and | isomers in both pure form and in admixture,
including racemic mixtures. Isomers can be prepared using conventional
techniques, either by reacting optically pure or optically enriched starting
) 35 materials or by separating isomers of a compound of formula L.
Those skilled in the art will appreciate that for some
compounds of formula 1, one isomer will show greater pharmacological
activity than other isomers.
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sol vent such as CH2Cl 2 or toluene. An acidic catalyst such as

Anber | yst 15 owofogmest acid is added to give the desired | act PERUSIGO5659

Preferabl e reaction tenperatures range fromO to 60[err]C, Step 2:
~[err] 5 In step 2, lactone 2 is reacteg with a suitable
* hydroxy-protecting group, for exanpl e an el ectrophile such as a

compound of formula Rlerr h
as C or Br and R20 is Of]tﬁé&g%ﬁéfﬁe?nvenﬂon%jaz éi %é'%% amngr%ﬁbsuc
wherein Rlerr], Rwhigh @'F{Oémrnhmmaﬂy&@Q@ﬂb@eﬁﬁ“&lﬂ%ﬂgﬁﬂlc and \wherein
Rierr] is trial KY irfdrgatic adide. 'ES@fipleyof sultabler dcish ftisalt fornteioprartéence of a

10 silver salt suyc
di et hyl f or mam dev1 QWCF‘PB?F? '9 étquiﬁgﬁ? %ﬁé’n&?iﬁ-@?&wﬁ@o@g e?aé'%\llﬁ’y DIVF,
Eit a] t enper atS tjse ofalic, fumayic; suedinio; agorbie,rmaeic, methanesulfonic and other

err e icSachds
hert or gani o ol yanerl and carboift ﬁ.@[fﬁmﬁ@ﬁ&ﬁ;@ A acaltle
preferably Cl-l[errPGF[aé?ﬁ?F’y °8ﬂ 'éQJI id 4 sutiicien aﬁ‘@gﬁt okthg; gaL- H
at tenperatures f ldes:red)acld 1o pajduce]asaliy Theofree bapefarmumay be regenegetas by
[err] @pwmu%nébvesmws §esbud satseasuammcafas‘ auw! a

5, wherein Z i &%ﬁ‘éf tﬁ—ﬁ@?qﬁ Cogghﬂﬁmfﬁs ﬁg gi;]sg:ce

CH err]CH err} 6)—! GHU?RH%S
of a dehydrating aespective salt ﬁurm somewmatliecenam physicabproperties; sughcasig agent
such as NaCNBH er rsbluthtW lar solv nt§‘ k Riteea is"sthérwist bhaivaietioats 1/ Pd/ O) ,
at a terrperature ra
p%ctwe freetbase rms r purposes of the invention.
Certain compounds of the invention are acidic (e.g., those
15 compounds which possess a carboxyi group). These compounds form
pharmaceutically acceptable salts with inorganic and organic bases.
Examples of such salts are the sodium, potassium, calcium, aluminum,
goid and silver salts. Alsc included are salts formed with pharmaceutically
acceptable amines such as ammonia, alky! amines, hydroxyalkylamines,
20 N-methylglucamine and the like.
Compounds of formula | can be prepared using methods
well known to those skilled in the art. Following are typical procedures for
preparing various compounds; the skilled artisan will recognize that other
procedures may be applicable, and that the procedures may be suitably
25 modified to prepare other compounds within the scope of formula 1.
Procedure A: |
Compounds of formula | wherein Ris H, a and d are each 1,
X is -O-, Q is R5-phenyl, T is R4-phenyl, A is =NOR? and the remaining
variables are as defined above (see formula 8, below), can be prepared
30 as shown in the following reaction scheme:

Step 1: Q o
2N coH OH
2 5 :
J Z R "_35
. N
1 2

In step 1', the 3-(substituted phenyl)-2-propenoic acid of formula 1,
wherein RS is as defined above, is reacted with an oxidizing agent such as
dimethy!| dioxirane or m-chloroperoxybenzoic acid (m-CPBA) in an inert
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- 10- Step 5: [err] In Step 5, a conpound of
formula 6 is oxidized to the correspondi ng ket one of fornula 7 using
an oxi di zi ng agevs/seeseth as pyridi ni um chl orochromat e ( PEIUE0FEhe s
reagent, preferably Jones reagent, in a 5 suitable organic solvent such
as CHerr]dJerr] or toluene (for PCC) or et one (for Jones reagent)
at a tenperature fromabout 0 to 50[err] C." ¥ her suitable ‘oxi di zi ng

agents include pyridinium dichromat : m

per r ut henat e( VI | ) PTRaRS ﬁé)]Y%‘BrSHﬁ@ﬁsr@"é@ga&%“e"e- Ah %@W

(COCl ) [ err]/ DVSO AmberlystSt&or formic acid is addedrtp give thexdesired lagten&2ep 6, the
ket one of fornul apfad ; gSPem ' i e of
formula 8 by treat’%%fﬁ?atﬁm&ﬁﬁbﬁseﬁ%s arﬁgﬁéeﬁ deri vg%mg‘ the formul a
Herr].NOR[err] or $tep#:t thereof, e.g.,\Mde HC, salt, wherein Rerr] is as
defi ned - above, in a_suitable orgafy Rient such as pyridine at a
tenperature of 15 from aBoUl""Z‘Tt‘PlOO[ rr]C. Alternatively, a |l ow

nol ecul ar wei ght al cohol (e.qg., réb(]—l or CH err]CH err]OH can be
used as the solvent, in which case a N7 base Such as sodium acetate nust

be added. Alt i vel nd o f | ' ' t
- can be' pr epaPod 18 FER 2 RTRAS heciegt it 2 suRbbl @d%%ﬁ%«?g@?ﬁﬂ@ﬁ by
depr ot onati on wi t lexample amplestrophile, syshaas-a somponpagiop formuda B2P-RY vdgrein, | |
and subsequent tfgﬂﬂﬁatleéViﬁ§g%u§%hbﬁbb%l@irgitarnamﬁmi@oﬁﬂmonﬁula an

C

al kyl halide, aci or i de "or isocyanate. When R err]
in oxime 8 is a trialgds I hydr oxy- prot ecti ng group such as
(CHerr])[err]Si-, 1 (CHerr])[err]-, (EBt)Si(i-Pr)[err]- or
(i-Pr)[err]Si- erein Et is ethyl, i-Pr is isopropyl and t-Bu is

tertiary butyl)), preR®rably 25wheteiBRfSREXIR@anD) arergs defined abovaeOcan be
Convel”eg to thte %ﬂ{dr&\ﬁﬁmﬁtmhm%sim. W@'Féﬁ&ﬁﬂﬁ’i%éfm&dblﬁﬁn%g{g?éﬁﬁo% oia for
exanple by %% mss?lver\,\éalt suc lf’:losrAgg% inan org'a%% s&\iémeshéﬁ a% difefhylformamide

(DMF) or tetrahydrofuran (THF), most preferably DMF, at a temperature of
0 to about 50°C.

Step 3:
3 —

In step 3, compound 3 is dissolved in an inert organic solvent such as
15 CHClo, THF or toluene, preferably CH2Cl2, and reduced with a reagent
such as DiBAL-H at temperatures from about -78°C to room temperature.
Step 4: OH
- Z OR
4 + ZH _—

i
5 5 R°® [+]

In step 4, compound 4 is reacted with an amine of formula 5, wherein Z is
as defined above, in an alcohol such as CHzOH, CH3CH20H or more

l 20 preferably CF3CH20H, in the presence of a dehydrating agent such as
molecular sieves and a reducing agent such as NaCNBH3 or under
hydrogenating conditions (Hz/Pd/C), at a temperature range of 0 to 60°C.
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-11- [err] Oxi me 8A can be
al kyl ated, acylated or the hydroxyl group can be activated displ aced
by sul fur or nimoresi348s? nucl eophiles. Al kyl ations are ef f RCE/ESP6RSISAg a

base, such as NaH, Klerr]CJerr] or Cs[err]CJerr], in a solvent such 5
as DM, THF or CHerr]CJerr], wth an al kylati ng agent such as an al kyl or
benzyl halide or sulfonate. Acylations are &fected usi ng an appropriate
carboxylic acid in the presence of a dehydrating agent, for exanple DEC
~in the presence ofSt8@BT. Nitrogen and gul fur-containing groups can be

i ntroduced using M tsunobu reactzo di ggmons, for exanple DEAD and 10
PPh3 in a sol vent sucl as—Fr#wit or am de nucl eophil e.

Cor r espondi ng conpounds of fornula erein Ais a

=C(Rlerr])(R err]) group are prepar 95-cogverti ng a conpound of fornula 7
to the correspondi ng al kene of formuFa 25

[err] 15 byln Steats, pcarnpounsk of fermula s axidized taithe correspending r eagent

formed from gﬁhwk&ﬂdﬂzwf@ﬁamzﬁfd& dnit QUER as pytidinkim |) and a

1502, R o o s AR oy R, T3

or K) preferably
or ether, preffrastitablgbrgaaic solvent such asChzClgyoetdluena (fasPCC) ©5acetone.

Q her suitable rigfﬁﬁg%lgfr% ﬁaét@ pérafiite HofPABAU 0 1BE0HEe Gth%gsuitable .
phosphonates (EtO|.eft r @%n . rrespondi ng
compounds of f or n8¥giZ| ¥ ‘ﬁ‘d’ pyfidinium dickromaie {PPPM Rierr]) group are
prepar ed by convetetiapmopylaromoaiumi pefruthenate (M1174-methylmospholinecNroxddeondi ng

hydrazone of for FRIMO), and (COCH)2/DMSO. [err]
25 Dby treating t K t_one)’m[| f(ormﬂaa 7 Wwth a substituted hydrazi ne of
formul a H e fRI Rlerr] R em‘q\ In a suitable organic sol vent such as

CH err]OH or CH err]CH err] OH,
presence of an aci di  catemy
in the range of 0 to 80[err]C.

N preferably CHerr]CHerr]COH, in the
:acetic acid at a tenperature

10
In Step 6, the ketone of formula 7 is converted to the corresponding oxime

of formula 8 by treatment with a hydroxylamine derivative of the formula
HoaNORT or a salt thereof, e.g., the HCI salt, wherein R1 is as defined
above, in a suitable organic solvent such as pyridine at a temperature of

15 from about 25 to 100°C. Alternatively, a low molecular weight alcohol
(e.g., CH3OH or CH3CH20H) can be used as the solvent, in which case a
base such as sodium acetate must be added. Alternatively, compounds of
formula 8 wherein R1 is not H can be prepared from compounds of formula
8 wherein R1is H by deprotonation with a suitable base, preferably NaH

20 or Cs2COg3, and subsequent treatment with a suitable electrophile such as
an alkyl halide, acid chloride or isocyanate.

When R20 in oxime 8 is a trialky! silyl hydroxy-protecting
group such as {CH3)3Si-, (+Bu)Si{CH3z)2-, (Et)Si(i-Pr)2- or (-Pr)3Si-
(wherein Et is ethyl, FPr is isopropy! and -Bu is tertiary butyl)), preferably

25 (t-Bu)Si(CHgz)2-, the oxime can be converted to the corresponding
hydroxymethyl oxime of formula 8A, for example by treatment with fiuoride
ion, preferably TBAF:
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B: Compounds of fornmula | wherein RIs H, a and d are each
1, Xis -Owoos/34887, Qis Rerr]-phenyl, T is H R err]-arBCT/US6/85659
Rlerr]-cycloal kyl, Rerr]-alkyl, Rerr]- " bicyclo or tricycloal kyl, and

the remai ning vari ables are as defined aboyﬁ 5 (see conpound 35, bel ow),
can be prepared according to the following''~™ reaction schene:
[err]

Oxime 8A can be alkylated, acylated or the hydroxyl group can be
activated displaced by sulfur or nitrogen nucleophiles. Alkylations are
effected using a base, such as NaH, K2CO3 or CspCOj3, in & solvent such
5 as DMF, THF or CH2Clp, with an alkylating agent such as an alkyl or
benzy! halide or sulfonate. Acylations are effected using an appropriate
carboxylic acid in the presence of a dehydrating agent, for example DEC
in the presence of HOBT. Nitrogen and sulfur-containing groups can be
introduced using Mitsunobu reaction conditions, for example DEAD and
10 PPhg in a solvent such as THF with a thiol or amide nucleophile.
Corresponding compounds of formula | whersin Ais a
=C({R11)(R12) group are prepared by converting a compound of formula 7
to the corresponding alkene of formula 25
RU R12

Z I OR®

5 25

15 by treating the ketone of formula 7 with the Wittig reagent formed from
PhzPCHR11R12R17 (R17 = Cl, Br, 1) and a suitable base such as NaH,
LDA, or R18N(TMS)2 (R18 = Li, Na, or K) preferably NaN{TMS)z, in a
suitable organic solvent such as THF or ether, preferably THF, at a
temperature from -15 to 65°C. Other suitable reagents for this

20 transformation include the phosphonates (EtO)2P(O)CHR11R12,

Corresponding compounds of formula | wherein A is a
=N-N(R2)(R3) group are prepared by converting a compound of formula 7
to the corresponding hydrazone of formula 26
N.N(Rz)(Rs)

s 26

25 Dby treating the ketone of formula 7 with a substituted hydrazine of formula
H2NNR2RS in a suitable organic solvent such as CH30H or CH3CH20H,
preferably CH3CH20H, in the presence of an acidic catalyst such as
acetic acid at a temperature in the range of 0 to 80°C.



In step 1, the ester (preferably nethyl) of the substituted aryl acetic
acid of formula 13, wherein Rlerr] is a |ower alkyl group, preferably
met hyl , WD 96/ 34857

PCT/ US96/ 05659 WO 96/34857 . - 13- PCI/US96M3859
reacted wth a conmpound of fornula 14, wherein R err] is as defined
above and Pg is a suitable protecting group_guch as tetrahydropyranyl,
and a base to prepare a conpound of formul 6'11%5. The base can be

chosen from any stgong basg.including LDA or lithium 5

bi s(trinmethylsil ylm&-ﬁhe reaction is carried out in an inert organic
sol vent such as THF at tenpdsempeundssi formmla bwheraie RisHhra awsl d are each 1,
In step 2, a conpoxngl-of or 8- @igR-phbflyl] T&CHER4MINRARyEBaKy], Récalkyl, R4-
sol vent such as CI—E_errLO—I,ﬁatit er tIEres ran |ngré£hrrlom-10 t.0 65415{)“}#&1
The aci d neeBiC¥elP A drigye gng 1bp Semafiling yarabies arm as defingd,abeve, |
a 10 conpound Bf (seemampamnds3h; below) cambepreparedtacgordingitasthefotlowinghout
i solating the conpgygetioRischérmeul a 15 the reaction mxture obtained after
the work up of the rea blogqb described in step 1 can be dissolved in the
sol vent and reacted he aci d. Step1 | ngasten 3, ceoa®pound of
formula 16 is react gy th gizacid suq;? 15 hydrRg@ro cid (HBr)

di ssolved in a suit $ sglvem™\<Mep~as ackasec acid.

performed at tenpera es ranging from5 to Zglerr]C. In step
4, the carboxylic acid of formull 17 is reacted wi a 5 hal ogenati ng
agent such as SCC [d-ﬁ-r] or (COCl)[err] in an appropriate sol vent such
CHerr]C[err] to form cid @ de of fornul 9. 20 In step 5,
t he conmpound of fornul a%go?s repct vvithétﬁﬁ% SR OO agent such
as di azonet hane to gbt ai mdidhe co undP of fgul a 30. {S reaction
may be perfornmed at=% emperat¥recs
appropriate solvent such as Et[e In a conpound of
formula 30 is reacted with a conp Esi 95_25 formula 5 (defined above) to
obtain a compound of fornmula 31. The reaction is carri out in a

sui tabl e solvent, e.g. $tepdc, at tenpera bires bel ow 85 P‘F]C. Bases
~such as Et3N may be bengfiaial t@rt tioBteps Br step 7, a
conpound of fornul Ml_@ézgﬁed W th a_cBrrp.n.u.n.d_gL formula 32,
~wherein Xis -O or -S, Tis H, ryl, Rerr]-cycl yl,
“Rlerr]-alkyl, 30 Rferr]-bicyclo or t{leycloalkyl, and R , Rerr], b
and Rlerr] is as defined above ing29 n appropriat%_QsoI , €e.g.

CHerr]C[err], with a Lewis acid, e.g. BFfer
| ower than 50[err]C. In step 8
reacted wth a conpound of Stepr&yr ma
in a solvent such 0 pyri dithe mm———am

5
10 31

;_lb, at t enper at ures
dmpound of fornula 33 is

rein Ais as defined above,

RO Step 7
3+ H=Ch~T —
L%

32

Step 8
B+ AHp —> 2

34

In step 1, the ester (preferably methyl) of the substituted aryl acetic
acid of formula 13, wherein R19 is a lower alkyl group, preferably methyl,



35 to obtain the desired product of formula 35. Procedure C.

Compounds of fornmula I wherein Ris H a and d are each 1, Ais
=NOR[err], Xis -O, Qis Rerr]-phenyl, Tis Rerr]-phenyl (Rerr] is a
subset of WO 9634438/ 34857 PCT/US96/05659
PCT/ US96/ 05659 ' -14 - Rerr]), and
the remai ning vari abl es are as defined above (see conpound 46, bel ow),
can be prepared according to the foll ow ng"rae'action schene: [err]

is reacted with a compound of formula 14, wherein R17 is as defined
above and Pg is a suitable protecting group such as tetrahydropyranyl,
and a base to prepare a compound of formula 15. The base can be
chosen from any strong base including LDA or lithium

5 Dbis(trimethylsilyl)amide. The reaction is carried out in an inert organic

. solvent such as THF at temperatures of -15 to about 65°C.

In step 2, a compound of formula 15 is reacted with an acid in a
solvent such as CHzOH, at temperatures ranging from -10 to 65°C. The
acid need not to be used in stochiometric amount. Alternatively, a

10 conipound of formula 16 can be prepared directly from step 1 without
isolating the compound of formula 15: the reaction mixture obtained after
the work up of the reaction described in step 1 can be dissolved in the
solvent and reacted with the acid. .

In step 3, a compound of formula 16 is reacted with an acid such

16 hydrobromic acid (HBr) dissolved in a suitable solvent such as acetic acid.
The reaction is performed at temperatures ranging from 5 to 45°C.

In step 4, the carboxylic acid of formula 17 is reacted with a
halogenating agent such as SOCI2 or {(COCI)2 in an appropriate solvent
such CH2Cl2 to. form the acid halide of formula 29.

20 In step 5, the compound of formula 29 is reacted with an alky!ating
agent such as diazomethane to obtain the compound of formula 30. This
reaction may be performed at temperatures lower than ambient using an
appropriate solvent such as Et20.

In step 6, 2 compound of formula 30 is reacted with a compound of

25 formula 5 (defined above) to obtain a compound of formula 31. The
reaction-is carried out in a suitable solvent, e.g. EtOAc, at temperatures
below 85°C. Bases such as EtzN may be beneficial to the reaction.

‘In step 7, a compound of formula 31 is reacted with a compound of
formula 32 , wherein X is -O- or -S-, T is H, Ré4-aryl, R4-cycloalkyl, R4-alkyl,

30 R4-bicyclo or tricycloalkyl, and R82, R93, b and R# is as defined above in
an appropriate solvent, e.g. CH2Clz, with a Lewis acid, e.g. BF3, at
temperatures lower than 50°C. .

In step 8 a compound of formula 33 is reacted with a compound of
formula 34, wherein A is as defined above, in a solvent such as pyridine,

35 to obtain the desired product of formula 35.

I re
Compounds of formula | wherein R is H, a and d are each 1,
A is =NOR1, X is -O-, Q is RS-phenyl, T is R15-phenyl (R15is a subset of



5 Steps 1 to 4 are preferably carried out in an inert solvent

such as an ether (e.g. Et[err]O THF, or dioxane) under an inert
at nrosphere (N2 or Ar). WO 96/ 34857
PCT/ US96/ 05659w0 96734857 - 15- PCT/US96/05659

In step 1, the anion (Li, Na or K) of ethyl 1,3-dithiolane-2-
carboxylate is added to the cinnamate 36 at, ,any suitabl e tenperature,

preferably -78[err]C to -55[err]C "14' St ep 2 deprotection of the
: carboxy group in 3; is carried out with swt r educi rg,%ﬂ Sent
(e.g. LiAlHerr] B )d’ﬂ%ﬁu@?ﬁ’&!ﬂﬂﬂm%ﬂfﬁ éefme d a ve (ﬁﬂ?"?m B

. tenperature, pr ef 48 eiow), canbeprépared]dcconding td therfolldwing reaction schenter st ep
- 3, the hydroxy group of 38 is reacted with t-butylsdnethylsilyl
N

* chloride andaswtale 3é@onﬁé‘ steylrldlne Et| &y
err]C Step

~ di met hyl ami nopyri difp eODCY

. tenperature, prefer betvveen 10 O[err]C and ¢

- 4 is preferably carrl ouggby first addlngash’regase(eg KH
~or [(CHerr])[err]Si][err]NK) to the solvent con®ai ning 39 and subsequently
. adding the al kylating agent (e.g. a benzyl chloride or brom de) to obtain
40. Any suitable tenperature can be used, preferdblstepp2t ween -78[err] C and
15 O[err]C for the deprotonation and between 25fgerr] C and 80[err]C for the

cebeat any suitable

. al kylation . | ngsteep 5, renoval of thg=silyl protecting group

- on 40 is preferablfuMesSiO oHout steph ayfH u (P urce such as HF in
CH err]CN ortetrabutyl - amMmone-H-def | de” 1 Nf an~ I hert sol vent- such as
an ether as described . This step can o_bpe rried out with
acid (e.g. HOAc, CF[e#%]CQ ]H 20 tosic acid, ePr]S@err], or HA)
and water in an inert solvent such as an ether as descri bed above, or

in a chlorinated hydroca b%? Qeg CHerr]d[err], 1,2-
di chl or oet hane, or CHCK[ % Any suitabl e tenperat u;_g\ can be used,
preferably tenperatures betwgeR O[err]C and 80[err] Gg_ g g In step

-l

- 6, oxidation of th ?#Jaola Sring oR™1 is HP 25 out
w th an oxidi zi ng rr], Aqu errj], . copper
chl oride with copper oxide, alliu traﬁtep N- chl i de, or N

Steps 1 to 4 are preferably carried out in an inert solvent such as an
ether (e.g. Et20, THF, or dioxane) under an inert atmosphere (N2 or Ar).



bronosuccinimde in an inert solvent such as an ether (e.g. Et20, THF, or
di oxane), CHerr]COCH err], or CHerr]CN. Any suitable tenperature can be
used with preferable tenperatures between O[err]C and 80[err]C.
Conpounds 42 300968485743 are present in equilibrium PCT/US96/05659
Preparation of the oxime of fornmula 44 in step 7 is preferably

carried out on the mxture of 42 and 43 w a suitably substituted
hydroxyl amine (as its acid salt e.g. HCl o haleate, or as its free base)

and a suitable pa u in a protic
solvent (e.g. 35 wat 3'39:3 g&r%@gﬁ?@fﬁ mgﬁwﬁﬁ%ﬁwﬁ%& anol ). Any
sui tabl e t enper acargxylate is aﬂﬂedﬂe the eiana ateay suitable temperatuiees

bet ween 25[err]0p?é}g rabRP{78oC] 16 -550°C. In step 8, preferably 44 is.

d h b dj
chi or-ochr omat 6, _chr onSIFR 2rdaRPRRAESt e carmayy dindh 7 1€ baled oyt with 5,57
PCT/ US96/ 05658  any suitable reducing agent {e.g. LiAlH4 or diisobutylaligninum hydride) at
di ety sul 1 ot der %P“%"*G“"aﬂm’éy prieieBy o Shuoth PR o at ed
hydrocgtr bons (e.g. CH ndF lberaﬁsfc}rog ﬁﬂpﬁﬁéﬂﬁi?ﬁ%mﬁy%w?@ﬁﬁdﬁ
obtain the chioridaanga suitable basen(e.g. pwriding,; &taM.dimethylaminapyridinen

preferable 5 toyaRssiropActhyRINIRE at arl SUitable ®Afpetaiufs, Préferably between
Step 9 is prﬁber gby %a%$(ﬁg out with a suitably substituted am ne (as
its acid sal @ | eate or as its free base) and a hydride source

such as NaBH[ err] CN oBtepodlis.preferably sapietboutdly)first adding azsuableibasedp.gent
(e.g. CHerr] OH ugtbey cﬁsn? m&rs&:‘ﬂrﬁrcbhﬁmiﬁg @id fidsBqdénthyi eves to

obtain 46. 10 A%dsw 7 t.errper ”ilrﬁj ?8??3]?6%"" eOftqs?l%t@SSQ aB*gc‘a

t enper at ur es
Conpounds of for @@} aAny amab&fﬁenmratbm/eamha usedprefexably between #8°Crarwh i n

the follow ngsr e@C'f@f‘ﬂﬁMKﬁ?&onéﬁon ah& Befween 250°C and 80°C 961 the alkylation . 46
(A Rerr] = al koxy

-N(CH err])OCH err ] In step 5, remove}l %’[ eﬁbigoée@gﬂﬁa%ogﬂﬁg%ﬁﬂ#@% A
wherein Qis as ¢effadeut with a Bueride squice sueh a8/HF inifCHeGN o5 tetraltutds | t hi um
di sopropyl am de (gaidioni@m fluoridetlaninéd sbREAt SUChGR AIF eftiek w8 tesEiitédd at  THF or

DVE to generate %bgv@mrﬂg step can aiso be carried out with acid {e.g. HOAc, CFaCO2H,
20 tosic acid, H»SO4, or HCI) and water in an inert soivent such as an ether
as described above, or in a chlorinated hydrocarbon {e.g. CH2Clp, 1,2-
dichloroethane, or CHCl3). Any suitable temperature can be used,
preferably temperatures between 0°C and 80°C.
. In step 6, oxidation of the dithiolany! ring of 41 is preferably carried
25 out with an oxidizing agent such as HgCIO4, AgNO3, Ag2 o, copper
chloride with copper oxide, thallium nitrate, N-chlorosuccinimide, or N-
bromosuccinimide in an inett solvent such as an ether {e.g. Et20, THF, or
dioxane), CH3COCH3, or CH3CN. Any suitable temperature can be used
with preferable temperatures between 0°C and 80°C. Compounds 42
30 and 43 are present in equilibrium,

Preparation of the oxime of formula 44 in step 7 is preferably
carried out on the mixture of 42 and 43 with a suitably substituted
hydroxylamine (as its acid salt e.g. HCI or maleate, or as its free base) and
a suitable base such as sodium acetate or pyridine in a protic solvent (e.g.

. 35 water, CH3OH, CH3CH20H, or isopropanol}. Any suitable temperature
' can be used, with preferable temperatures between 25°C and 100°C.

In step 8, preferably 44 is treated with a suitable oxidizing agent

(e.g. pyridinium chlorochromate, chromium trioxide-pyridine, pyridinium



20 An acid chloride, ester or amde of fornula 46A, 46B or 46C is added to
give a ketone of fornula 48. Preferable reaction tenperatures ranges
from-78[err]Cto 30[err]C Al ternatively, conpounds of formula
48 can be gendVQ9&M853y t he reaction of a conpound of f oPGHCEI6R5659
preferably 46C, with a netallated 25 species of fornmula QCH err]M where
M is a netal, such as MgHal, wherein _saHal" is halogen, or lithium
The netal | ated speci es QCH2ZM can be a;gnerat ed by conventi onal

procedures, such rB mﬁaﬁr@ﬁleg{*}suﬁomd{eo&g&l@a%ﬂg] Hal with My

or by treating §E an oré:) nol ﬁ
Ro Rft Roa dlmeth Isulfoxide or periodinane t@ap]mer{ solvent gyolicas;ghior ated

PCT/ U§96]/c 05659 hydrocarbor;s {e.g. cuzcvz. 1,2-dichloroethane, or-CHCl3) to obtainthe I n
step or conp e

ketone 48 is reagib? hAg'VE&'?b‘%I é@é&egééﬁbggéﬁwﬁwg(a%@an I nert
organi ¢ sol vet dJempestumgsrbetwgen cBRCoaRd L5 erein R is al kyl or

hydr oxyal kyl, a COHDOLStdp&ia[mfeiablwmw0uR{mnra]su|ablmbsﬂmted amines(gh as

gpprB{)prl a?re trlfl%t;%#%?ﬁgb; &r!t&&%%%v%gi}g%%%)lgpg% rlc%}\? 'S Teagent

i s added. prevcBragoNaBHg&h: orged tm%@gfqmﬁﬁ@ f"r%rPIOﬂFB?@VQT]t to
S0[ er r]tC q St(ey. EH30H, CH3CH20BY of CF30H§0H) with 3A klaves WoBtalrkﬁEﬁne 49
Is reacted w en an
ol efin of for1m ?@ﬁéﬁ@ﬁ&@% &é‘%‘uﬁﬁ[ﬁ‘%ﬁ&] flgpl;fgeraﬁfé%aﬁ)%(%m’? above
gi ve the adduct %twﬂe@ﬂ@%ﬂﬂ $%act i on terrperatures range from
-78[err] C to 60[ eprobédure D: Step 4: [err]
step 4, ketone 51 is react
N( R2)(R3) or NHR26, in an ?ﬁ‘ﬂ d%?%ﬁ@%ﬁ%ﬁﬁ"%@?ﬂg{%i@gbe%d
tenperat ure fromassshawn © the Takayiag reastiop sghemea conpound of formul a 52.
Step 5. 15 Step1:
Rsa RQa COZH o] Fl‘sa I.?%
R21)'\(c)d_x_ Cp=T base, @ 47A - Qf‘k (?)a'x-(?)b-T
A7a RBa or R?a RBa
Mt
48 (A: R?! = alkoxy ¢ 48
B:R¥'=Cl @ 4B

C: R?! = -N(CH3)OCHj)
In step 1, a compound of formula 4_25,. wherein Q is as defined
above, is reacted with a base such as lithium disopropylamide (LDA) or
KH in an inert organic solvent such at THF or DME to generate a dianion.
20 An acid chloride, ester or amide of formula 46A, 46B, or 486C is added to
give a ketone of formula 48. Preferable reaction temperatures ranges
from -78°C to 30°C.
Alternatively, compounds of formula 48 can be generated by the
reaction of a compound of formula 48, preferably 46C, with a metallated
25 species of formula QCHaMt where Mt is a metal, such as MgHal, wherein
"Hal" is halogen, or lithium. The metallated species QCHzMt can be
generated by conventional procedures, such as treatment compounds of
formula QCHzHal with Mg or by treating QCH3 with an organolithium
base.
Step 2: RO R R
' base i 1
—- I/U\(C)d-x- (Clo=T
RR' oroxidizingagent Q g7 pea

30



[err] In step 5, a conpound of fornmula 52 is oxidized by

ozonolysis to gi ve an al dehyde of fornula 53. Suitable organic
solvents include EtCQCAc, - ethanol or the like. Preferable reaction
t enper atures awo %/3457- 78 to O[err]C Step 6: PCT/US96/05659

- [err] . In step 6, an al dehyde of fornmula 53 is reacted with a
conpound of formula Z-H, wherein Z is a,s defi ned above, as descri bed
in Step 9 of Procedure C. WO 96//34857

PCT/ US96/ 05659 . . -1 8- '
Alternatively, a corrpomﬁfe%]z' ?%FHWPS“P"%&WOHBUBH%%@& #%O'}Rt h?'drog\_?f ’ E)h)? t he
fol | owi ng react i oketoneai8ds reacted with a suitable base, such as LDA or lgin an inert

Conpound ‘51 i s OX'gigé%iégoﬁerﬁ%ﬁEﬁﬁd‘Hﬁ. F O GothgoTdis\ursiein 1 is @RgKbrt | ons
escri
y!

541 s eact oo w t AVRTOLYRIR A GoponRg F T ekl £ WeVing broup suckédTy

54 is reacted wit anne .
t hat descri bedsi n B8 Eor téflateris added. r Eercampounds: whereinsRis G, en-aprsaphiateh a

conpound of the fgag iﬁ%[gﬁiﬁtasﬁcg%%fdthéﬁmaﬁwéérﬁa\ﬂaréagesmmaaéu.t he

compound of fornula I. cedure E npounds of
formula | wherei nPMe@h@:qu%og ¢/BpReratyigs fange from '7§°E9r5%°€gan be prepared
by the foll ow ng Ste@8t on schene, starting with ket one 49 from

Procedure D. Alternatively, conmpounds of fq:; | ged9 gen be prepared
from conpounds of agr nmul a_4sewher e nw IR erd] and 15 Rlerr] are
each H, and d is 17 which,gin turn,” adeM®par e(Q)daK'c kfing to the
foll owi ng reaction schenMaﬂ' [err]Q@ R’z R% g1
50 :
10 In step 3, ketone 49 is reacted with a base such as LDA in a solvent

such as THF, then an olefin of formula 50 is added, wherein R17" is as

defined above, to give the adduct 51. Preferable reaction temperatures

range from -78°C to 60°C.

Step 4:
2 "——’H " W(?)d‘x-(?)b"f
' Q 7a 8a
15 R R 52
In step 4, ketone 51 is reacted with HA’, wherein A’ is NH-OR1, NH-
N(R2)(R3) or NHR25, in an organic solvent such as pyridine at a
temperature from 25°C to 150°C to give a compound of formula 52.

Step 5:
O B A ?sa ?Qa
2 2 A CuxoneT
20 Q R7a : Rsa &

In step 5, a compound of formula 52 is oxidized by ozonolysis to
give an aldehyde of formula 53. Suitable organic solvents include EtOAc,
ethanol or the like. Preferable reaction temperatures are from -78 to 0°C.
Step6:

R A ?sa ?sa
B z S (ClaX-(Clo=T
25 Q p7a  gea
In step 6, an aldehyde of formula 53 is reacted with a compound of
formula Z-H, wherein Z is as defined above, as described in Step 9 of

Procedure C.



wher ei n conmpounds of fornula 55 wherein Rerr] is al koxy or

-N(CH err])OCH err] and Rlerr] is as defined above are reacted with

al cohols of 20. the fornula HO (C(Rlerr])(Rerr]))[err]-T in the presence
of a suitabl e Wwapsrsssth as Cs[err]CJerr] or KHVDS to gi RSIO$pE08SSI r ed
et her 46D. Step 1: [err]

In step 1, conpounds of fornula 49 treated mith an appropriate 25 base,

- such as NaH, are reacted with alkylating dagéehts of the fornula

O CH 0O).CH=CH i '
PG or 1]y Ot et 1] - and R ANyl B el A" BaFbe dropardgdrdifY o'
96/ 34857 51 by the following reaction scheme: PCT/ US96/ 05659
-19 - Step 2: RO R R [err]

6

In step 2, conpounds of fprmula 5 T(ﬁﬂp,lbelconvlerted to the
correspondi ng oxi n@l.of fo a OHC a i 'e¥-($)bm7| ar to that described in
5 Procedure D, Step 4. Step 3: Q@ 7 8a

R7e 54
t . d f P l.a 57 56, i.e.,
bhersin A is O are COmPRGRYBLIEANERYE Ampcloh S ReseE 56 (or
| actol fromth® keonditisnssimilar to thope desearibed:foratep s above. sthe aldebydeatici ng

agent such a DI BA miu'lh%%is reactedWRIRR | cONpdRnE of feraiilE Z39 i & Markie? Birditar THF,

at a tenperature (; 8\%} 3escun1bed' in Stép1 ,O artu:? th_ezr%LEﬁarrJt %‘etone is thsetnel%aéied with a

compound of the formula HA' as described above in Step 4 to obtain the
compound of formula |.
10 Procedure E:
Compounds of formula | wherein X is -O- orabond and d is
1 or 2 can be prepared by the following reaction scheme, starting with
ketone 49 from Procedure D. Alternatively, compounds of formuila 49 can
be prepared from compounds of formula 46D, wherein X is -O-, Ré2 and
15 R7aare each H, andd is 1, which, in turn, are prepared according to the
following reaction scheme:

o — wio
2
R2! )l\,n" R?1 O-Clp=T 46D
55 R

wherein compounds of formula 55, wherein R21 is alkoxy or
-N(CH3)OCH3 and R17 is as defined above are reacted with alcohols of

20 . the formula HO-{C(R8a)(R%a)),-T in the presence of a suitable base such
as Cs2CO3 or KHMDS to give the desired ether 46D.

: 9,
Réa  Rea
RS B |
49 —> W(?)d-x-(g)b-'r
Q RTa Raa 5§

In step 1, compounds of formula 42 treated with an appropriate
25 Dbase, such as NaH, are reacted with alkylating agents of the formula
R33C(0)CH2R17 or R33C(O)CH=CH2 wherein R33 is alkoxy or
-N(CH3)OCH3 and R17 is as defined above.

30



[err] 15 In step 4, conpound 58 is reacted with an amne ZHin a

manner simlar to that described in Procedure B, Step 9, to obtain the
conmpound of formula I. Al ternatively, as shown in
the fol |l owi ng WO£68488h schene, conpounds of the fornul a IXI/USAHES68% n R
iIs H A is =0 Xis -0 and Rerr] is 20 al koxy can be converted to the
correspondi ng lactol of forrmula 60 by reatment with a suitable

reduci ng agent such a DI BAL, in an sui t abrd®inert organi ¢ sol vent such
as THF, at a tenp tAlre fromabout -100 to -20C _
[err] T tol is then reacted with an am ne ZH as described in
Procedure A, 25 Step 4, to give the a Rb al cohol 6. WO 96/ 34857
PCT/ US96/ 05659 RN RSe fR9a o \-M210- . "
Procedure F: K or a erein Ris i's
1, Rlerr] and R[e — are % Zﬁﬁ ﬁ%Q ((é 1mJ
(C(R[err])(R[err]))[err]-IS CH(OH)‘?C(R[R@“’H])F’(“i'?[err%)[err] wher ei n

bl is 0 or 1 and R[err|].I A WBR e, but 5
are preferably not err - Ei'; ! [) &F %ed%I Ee remal ni_ng

vari abl es @lfrwmt‘qféoﬁhﬁtl%ﬁpﬂ'ged in
procedure (In§ heProceduresb,hStm 4:1e| ow, Zis exerrpl ified by
4- hydr oxy- 4 pheny%ﬁn?frl di ne, but . other Z-H ami nes can al so be
used. ):
oa‘
Rsa

5 —> onck h{/\ (Chy=X= (C)b-'r
R?a Raa 5_&
In step 3, compounds of formula 57 (or 58, i.e., wherein A’ is O) are
converted to the corresponding aldehyde 58 (or lacto! from the keto-ester
10 56) by treatment with a suitable reducing agent such a DIBAL, in an
suitable inert organic solvent such as THF, at a temperature from about

-100 to -20°C.
Step 4:
OR!
R N' ?63 ?98
88— ZANP ke (OheT
Q R7a Fl‘Ba
15 In step 4, compound 58 is reacted with an amine ZH in a manner

similar to that described in Procedure B, Step 9, to obtain the compound of
formuta I.

Alternatively, as shown in the following reaction scheme,
compounds of the formula 59, wherein Ris H, A’ is =0, Xis-O- and R33is
20 alkoxy can be converted to the corresponding lacto! of formula 80 by |
treatment with a suitable reducing agent such a DIBAL, in an suitable inert
organic solvent such as THF, at a temperature from about -100 to -20°C:

o Ree Oy o '}"’
CHa(CH )
of ﬂoso\tffkl)'\o-(c»-‘r e C)\,°'(°)°'T
0 Q I!laa Q |IR83
29 60

The lactol is then reacted with an amine ZH as described in Procedure A,
25 Step 4, to give the amino alcohol 8.



15 In Step 1, the amne of formula 63 is condensed with the acid of
formul a 64 using standard nethods, for exanple a coupling agent such as
DCC or EDClI in the presence of a base such as pyridine or Et 3N (when
necessary) i s wess34857a sol vent such as THF at tenperatures f REFUSIHS6S9

50[err]C, preferably roomtenperature. 20 In Step 2, the al kene of
formula 65 is converted to the nitro- bstituted conmpound of fornula
66 by refluxing the alkene in WO 96f§§857

PCT/ US96/ 05659 . -21-

nitromethane in t e of a base such as an al koxi de, a

anmoni um hydr oxi de or al kox@@“P@ﬂdleier{WUl%hWhere@ﬂ Rds iz dd¢ 1fRﬁ%ﬁﬁ@87§al t.
The nitromet hane cap éch RX pju:bgﬁd ,\\LEI(RaPR8H L IS LCH OMH (C(RBaRea))5s, an

| cohol th
el 1 ] 0 A A oo
fornul a 67 and &J eare preiarabljoot Ri5phenylarfivchenzy!, andithe semaining variablesf a
base such as Et[er gid\ag téfiriti ative! ard'grap EMWtHelféllémnP%rbcéd!ﬁE éﬁﬁhEHF or

CH err]C[err] to ohtain,t 0xaz0o] | ound React i on
t enper at ures rangeS% Q}WBP’ i‘ IE%#PK %?Qe @u "ﬁ'}r@f’ ed. 10
In Step 4, the ketothgrzti;bannnesacamelep bf9cused>)arrpl e by refluxing with a
reagent such as borggpg- di met hyl fide corrpl ex HONn Step 5, the

I soxazolinyl ring i s @.‘ned by ty eat meft FRat ?\ Ni ckel under
N
63 §5

HO :
Step 2

10 g8 °a
R9a

]
B+ NG TP Ph’b N >—(c)m-'r

74

NO2

H
0 0 R

N*
gg _Se4 Ph't:el e el
RB&
Q

89
HO

69 _St.e_p.s_._>Ph’0 O OHpoaa 70

N
' Q\J “A et

RBa
HO OR1
70 Step 6 Ph N OH poa
(6)bt'T
Haa
15 In Step 1, the amine of formula 63 is condensed with the acid of

formula 64 using standard methods, for example a coupling agent such as
DCC or EDCI in the presence of a base such as pyridine or EtzN (when
necessary) is used in a solvent such as THF at temperatures from 0 to
50°C, preferably room temperature.

20 In Step 2, the alkene of formula 85 is converted to the nitro-
substituted compound of formula 86 by refluxing the alkene in



conditions well known in the art. In Step 6, the ketone is converted to the
oxi me as described in Procedure A Step 6. 15 The

hydr oxy- substituted conpounds prepared above can be oxidized to the
correspondi ng wiosrsassy for exanple by treatnent with JONBET/USAKHE65Y .
The resul tant ketones can be converted to the correspondi ng bi s-oxi nes
- using the nmethods described in Procedure A, Step 6. 20 Procedure G
Compounds of fornmula | wherein Ris H d iézbf Xis -C(O- and the

~ remaining variabl es, are..as Eined above re pr [red t he

ol Tow g procedurlupmetahe i ResRcs §f a fse BIGTAE & alkildes atarts.

HO g[ gr r] amr&onium hydroxide or alkoxjde, s:tialky!, aminemr@mtal_cﬂuoﬁ%e salt.a 66
Fesul tant it robut g rblretiaie can act &8 1 GEREHE Br fnothbr Soldent shoRdarr . oy
derivative of for r%?%t‘#gap" %ﬁﬁf'gmsg[gé@%"%"gel"@ﬁ& ng group such a
phenoxy, or anbacti vat iingtep 8.henitodroxsbytyldompound of formuleDe8ads Beeded with

PCT/ US96/ 005659 . -
ohenyl i i dazol ylthg olefin of formula 67 and CeHsNCO in the presence of ggrﬁoe amount

al ogeno,_i1 | resenc . base su as
pot assi um tert . - bRFALIRE s“‘%ﬁ ag E}éllqv@rﬂ" &Bn"%-ﬁ!ﬁrs@%piﬁrﬁ §Heh as THF or
t enper at ur es r angeCHsClnt6 obtairs thecisokazolinyl compound of formuia 8. Reddtionni tr o

; : : | . .
or esence of néergaige?@ceﬁé‘%egﬁ?@g fiét 6 RAUGTCS with Yoo lemngerbfifd prefdmedly,
~oxine can be d8hverted D FP dcthekelpg

rouR lsfeq@léﬁu@g%@mp!eebx refluxing wiffeR e n
Ais =N-ORerr] amrdaggntrsuchias burame-dinhethylsuilfity complexetin@tep dethwe i bed i n
\'Z;]grcg?‘r‘]rg f"s g,t e;’( i Sx%ogryrl] CIri1ng is ope.ned by tréafthéR ith Rﬁﬁ@?ﬂ@(ﬂ?uﬁéer‘c ormul a |
conditions well known in the art. In Step 6, the ketone is converted to the
oxime as described in Procedure A, Step 6. |
15 The hydroxy-substituted compounds prepared above can be
oxidized to the corresponding ketones, for example by treatment with
Jones reagent. The resultant ketones can be converted to the
corresponding bis-oximes using the methods described in Procedure A,
Step 6.
20 Procedure G:
' Compounds of formula | wherein R is H, d is 0, X is -C(0O)-
and the remaining variables are as defined above, are prepared by the

following procedure (As above, other Z-H amines can also be used.):

HO
Step 1 NO
66 p ph’G 2
71 Q
Roe HO oa
71+ R (<::)b—T Step 2 Phﬁ NO» «F!:) T
Ba 1 b=
O R 72 X Rea
25 . I3 Q
HO 0a
NOH R
73 Sees PhGW(C::)b‘T
_ I ¥ Réa

In Step 1, a compound of formula 66 is reduced in a manner similar
to Procedure F, Step 4. In Step 2, the resultant nitrobutyl compound of
formula 71 is reacted with a carboxyl derivative of formula 72, wherein R34

30 is a leaving group such a phenoxy, or an activating group such as p-nitro-



10 -(C(Rerr])(Rerr]))[err]- is -CHOHCH err]- and the remaini hg

vari abl es are as defi ned above, are prepared by reducing the keto
group of compound 73 usi ng wel |l known techni ques, for exanple by
“treatnent wit h vioB/BUSsS7 foll owed by converting the nitro RCFNS6e565%he
oxi me as descri bed above. Procedure H. 15 Conmpounds of
formula | wherein RIs H dis 0, Xis -NH_,,Ais =NH,

-(C(Rerr])(Rerr]))[err]-Tis -(CHZ)[err]-'?,z'V\herei nb2is 1 or 2 and the

i ni i abl : ' 't || owi
or ocedura (As aboverotbEBREISH BFfRSS in BaMsERgh Bfje Bhsh Lich &s' O 1O
HO potassium tert.-butoxide, in a solventsuech as DMSO. Reaction | n Step
1, the nitrobutyl paiperatdeestanyé o 01d30*@. reduced to the

di itril t e i 1 h ' f

cuch a8 ELAN i n a sol valiSh e W e plile i gobferiothE HEHE of wedHn”
70[err]C. - 5 with CSzin the-presence, of abase suchas Eighiin a spiveptsychaas ed at
el e;/ﬁt ed 25 termfecﬂsgu.esrhuf 6){%@%ﬁfﬁd‘t§bﬁﬂértééiﬁw!oﬁ1éﬁ|ﬂxﬁ?é§ of forhall] hégrr]-T
in the presence o . a8 C |
sol vent ps uch as ?'P}'U‘[‘%?@]’a@r(%d%st"ﬁﬂ«iﬂ%ﬁ H?by#l@m%%c%é”&escﬂbgdrma
fol 1 owi ng procedurBrocedunecA. 8t6p 8.0 prepare sinilar conpounds wherein

-(C(Rlerr])(Rerr]))b- is - @inRany, cohitoBhas bf fdrMlld ) wherditfd #s 05X #a bond,
Eg-rgf[uggg} 0565910 -\(@(IQ&J)&%BZ- is -CH(OH)CHz- and the remaining vaggbles areas 5
OH défined]above, are prepared by reducingith&tketo group aof xcompouind 3 f
formula 75, prepar ggndweliidivht8cithiques, for example by treatment with NaBH,
followed by converting the nitro group to the oxime as described above.
15 Compounds of formula | wherein Ris H, d is 0, X is -NH-, Ais
=NH, -(C(R®a)(R8a)),-T is -(CH2)p2-T, wherein b2 is 1 or 2 and the
remaining variables are as defined above, are prepared by the following
procedure (As above, other Z-H amines can also be used.):

HO
71 Step1 o NV\//N'
Q z4
HO
Step2 NH
74 - Phﬂ
N=(CH2)p2~ T
. H
20 Q

In Step 1, the nitrobutyl compound of formula 71 is reduced to the
corresponding nitrile by treatment with CS. in the presence of a base
such as Et3N in a soivent such as CH3CN at temperatures of 20 to 70°C.

In Step 2, the nitrile of formula 74 is reacted at elevated

25 temperatures with an amine of formula NHz-(CHz)p2-T in the presence of
a catalyst such as a trialkylaluminum, in a solvent such as CHaClo or
toluene.

The following procedure can be used to prepare similar
compounds wherein -(C(R%a)(R8a))p,- is -CH2(C(R%2)(R8a))- and A is

30 =NORt!:



conmpound of forrmula 74 with hydroxylamne, is reacted with a carbonyl 5
derivative of fornula 72 in a solvent such as pyridine at a tenperature of
about 70[err]C to obtain an oxadi azolyl compound of formula 76.

In Step 2, thaV@%@MB¥zolyl ring is opened by treatnent with RCTUSIASER Cci ng

agent such as LAH in a solvent such as ether, at tenperatures of 20
to 60[err]C to obtain the desired corrpoung? Qf formula I. 10 Preparation of
starting materials: St ar ?’ng materials of formula 27

[err] wherein Xis -NRerr]- or -S and Z, Rerr], Rerr], Rerr]
and R[err] are as poed abll),cme can be pHEpared as ghowsu n the

follow ng reacti opyn ot 1Step 1 rl
In step 1, conmpound N INH,R[ e?% ——a? de , l%‘t r eat ed Wit h
| m de M~ an organic

a hal ogenati ng agent guch as 12 or N br ormsucm

sol vent such as CH e#ZB] CN, THF or DMF at a tenpggatu in the range of 0 to
25[err]C to give the halolacton Step2

[err] 20 In st gg@ s&nﬁved in an al cohol Rerr]OH
wherein R22 is a 76 thyl or ethyl, preferably
met hyl . A base such 96/ WQ éﬁ’-ﬁ?

PCT/ US96/ 05659 -24 - as
tCS[err]tCO[err] or Na[flﬁrétéﬁeé'bknmé?arﬁéé‘icﬁtf&ﬂﬂ:ﬁ?ﬁlh awd%ﬁréétmyﬂaat a
enper at ure range 0

WTRET NS o ot g ol A G hyeui Blia, i fentiHi arbony!

sui tabl e epOX|51| zdetiyative of fosmula ZBinca selvent swthcasl pwldmecm anteOmibraiue ob
obtain a conpoundaifyut f705¢4s Bbtkih an oxadia2é§Peompound of foRhdilh 76.
In Step 2, the oxadiazolyl ring is opened by treatment with a
reducing agent such as LAH, in a soivent such as ether, at temperatures of
20 to 60°C to obtain the desired compounds of formula I.
10 Preparation of starting materials:
Starting materials of formula 27
OH RS,

Z. = __R?
c—x

wherein X is -NRS- or -S- and Z, R4, RS, R62 and R72 are as defined above
can be prepared as shown in the following reaction scheme:

Step 1:

15
in step 1, compound 1, wherein RS is as defined above, is treated with a

halogenating agent such as Iz or N-bromosuccinimide in an organic
solvent such as CH3CN, THF or DMF at a temperature in the range of 0 to
25°C to give the halolactone 9.

Step 2:

20
in step 2, compound 9 is dissolved in an alcohol R220H wherein R22is a

lower alkyl group such as methyl or ethyl, preferably methyl. A base such



In step 3, a solution of -epoxide 10 in an al cohol such as CH err] OH,
CHerr]CH err]OH or nore preferably CFlerr]CH err]OH, is treated with a

" nucl eophi l e of the formula ,Wherein Xis -NR[err]- or -S,

“and Rlerr] is mmod%B48sief i ned above, at 0 to 90[err]C to gi ve PREUS2NS6%e

- 11. Step 4: Using the reactions of Procedure A steps 3 and 4,
convert the | actone of formula 11 to ége desired product of formula
27. In a simlar manner ;%%farting materials of fornula
28

[err] 15 whe, 9\525‘(‘(;’%0[ N%%??_]‘s a%dneg alnd @3 %r?]s,tm&f!a) P]“*QRB'%"& r
are as defined abdeegeehO kx50°C to give thaerAXid® 18escri bed above by treating
an epoxide of formula 10 w Ahemetvely, a lower efkypbstpbiyloan il ciaiidd By and
converting the re . :
Also in a simlar iﬁg%ﬂgremgﬁ%ﬁgéﬁg %‘?hﬁ?r%ewgﬂﬂnggr?%%ﬁed W th
a thiol of forBul Sbtaneyrepayndolfermylaiferr]-T to obtain the
corresondi ng | act o8fgp 3vhi ch campbe converted to the desired conpound
usi ng Procedure A, steps 3 and coul fi 84n be converted to the
sul f oxi des and sul fones by oxi da{i \hfuitable reagents such as m
CPBA or pot assi um pelbxymomosul f Diol starting matérials
of fornmula 21 \ H
[err] WO 96/ 34857 " 1
PCT/ US96/ 05659 . . . - 248-
Z and Rlerr] are 48 SHx3.f8olution of epaxide 10 M%QP@HO@@MH?QW he
fol | owi ng reacti orfCHsCHlz@H, or morespegierably CF3CH20H, is freatpd with a nucleaphiteep 1,
compound 1 is dissolved in awi\ic—_r}r_t organi c sol vent such as

W/

wher ei n

of the formula - , wherein X is -NR§- or -S-, and R4 is as
10 defined above, at 0 to 90°C to give the lactone 11.

Step 4: Using the reactions of Procedure A, steps 3 and 4, convert the

lactone of formula 11 to the desired product of formula 27.

In a similar manner, starting materials of formula 28
"OH g,
L4

c‘R7:< T

z

| :— RS 28

15 wherein X is -NRS- and T, Z, R5, R62 and R72 are as defined above can be
prepared as described above by treating an epoxide of formula 10 with an
amine of formula HN{R6)-T and convetting the resultant lactone to the
compound of formula 28.

Also in a similar manner, an epoxide of formula 10 can be

20 treated with a thiol of formula HS(C{R82)(R9%2)),-T to obtain the
corresonding lactone, which can be converted to the desired compound
using Procedure A, steps 3 and 4. Sulfides can be converted to the
sulfoxides and sulfones by oxidation with suitable reagents such as m-
CPBA or potassium peroxymonosulfate.

25 Diof starting materials of formula 21
OH

z OH



5 CHerr]dJ[err] or toluene, preferably CHerr]CJ[err], and treated with a
reagent such as (Coa)[err], SOC[err] or PC[err], nost preferably
(Cod)[err], in the presence of a catal yti c anount of DMF and at

t enperatures f nooddB4gsy 75[err]C to give conpound 18. PCEHU896/03659
[err] 10 In step 2, conmpound 18 is dissolved in pyridine at room

t enperature and treated with an am ne 8% formula 5 as defined above,
~to give the conpound 19. Alternativel ¥ Conpound 18 is dissolved in an

“inert organic sol vent h rr err] or tolue ref er gl
. CH err] Clg[err], t herein4 gé\%are as%gpg}ggp&e(ﬁgé} ‘21# éﬁ?‘f"ﬁr'@/ y
- base such as Et [ erfolldwing réadtioarschpfmecr | N is 15 added, fol |l oned by an am ne

5; the reaction isgpldpwed to rQom tenperature to give the
product 19 O her coupling net hofs Kno%R% o those skilled in the art,
such as EDC couplingg may_also b #pyed Step 3:

[err] In step 3, the am nverted to the correspondi ng

am ne by 20 standard reduction dures for, e is taken up in
an i nert o gnisten: b VRO (& stalectin 3 er bRt solgRRei SR 1o
80[err] C to gige tQG2Clz or toluene, ptéferably CiiGly,saridtegated with aireagenhsuch asiF,

"o £ by PN S PO T e bt

[err] 25 calglylinsamauntof DMF and at temperaturés from 0 to 75°C to we

PCT/ US96/ 05659 compound 18. - 26 - In step
4, the am ne 20 ISSQ%] erted to the diol 21 by standard

di hydr oxyl ati on procédures, for exarrplze, it is dissolved in a mixture of
acetone and water at {Pom tpiperaiyee a d with NMO and Gs(Jerr].

I ntermedi ate furanones for use in Procear forﬂxarrpl e 5 those of
formula 62, can be prepared 8s foll ows: | —=R°

10 In step 2, compound 18 is dissoived in pyridine at room temperature and
treated with an amine of formula §. as defined above, to give the
compound 19. Alternatively, compound 18 is dissolved in an inert organic
solvent such as CH2Cl2 or toluene, preferably CH2Clz, the mixture is-
cooled to 0°C and a tertiary amine base such as EtzN or (CH3)3N is

15 - added, followed by an amine 5.; the reaction is allowed to warm to room
temperature to give the product 19. Other coupling methods known to
those skilled in the art, such as EDC coupling, may also be employed.

Step 3:

12

In step 3, the amide 19 is converted to the corresponding amine by

20 standard reduction procedures, for example, it is taken up in an inert
organic solvent and treated with a reducing agent at 0 to 80°C to give the
amine 20. Suitable solvents include ether, THF, CH2Cls and toluene,
preferably THF. Reducing agents include LAH, BHz*Me2S and DIBAL-H,

preferably LAH.
Step 4: OH
OH
20 —>
| D &

25 Z



[err] A furanone of fornula 61 undergoes conjugate addition with a
vari ety of nucl eophiles, e.g., thiolates, azides and aryl anions to
obt ai n compounds of formula 62. For exanple, conpounds of formula 62
wherein Qis 1wogsisassyl is prepared by treating 61 with phenypPCI/B96W8s58N

t he presence of CuCN and (CHerr])[err]Sid. - In the
above procedures, T and Q generally are exepgplified as Rl err]-phenyl

and R err]-phenyl, respectively, but those€kllled in the art wl|

recogni ze that in,m es..sigilar procedqures . .c e _use 0 prepare 15
conpounds wher ei n 'W%ﬁ’?ﬁ?@'?ﬁ&fs W{ﬁ'ﬁﬁgﬁggihq 9‘9@1 B)ﬁérﬂndg“&
Reactive groups ndlhydraxyiation proceduses;ifoxexampleci is=disseivedin a mixtupe of ect ed
during the reacti iegtoNe!dhdWwaéPaf lodhPlenipctatré hRd trdBRIE Rty MY and OsO2N be
removed by standard proceduges after.the reaftlon.. e fol R%n% Tabl e
1 shows sone typical prot ec{'\??ﬂ'e 8 flrangpes for use in Procedure A, Tor'example
Table 1 5 Gthoge ofdotraula 62, ca beprepeared aBrfollaws:ed and
Prot ect ed Protecting @onbo - COCH | kyl ,
- COObenzyl , - COOphi@igkPhCH {-e;-pj.NkKCFﬂaPhCHaoragﬁg& kyl ,
[ err] NCObenzyl, [err] NCOphenyl\&=
[err]NCH err] OCH err] (ﬁ-}err] Si(CHerr])[err] N(f%)OC(&%[err])[err],
% err % N-benzyl, [ e jursndrid-$fdormula @1rindergddd conjugate addition with a variety of

err -

“Goerr], - coq el iEERRples, oo ibioirep #7993 py AT ERigns to obtain cofipounds

or - OCH[ er r] phenyof formu a 82 0Forexample, compounds of formula 82 wherein Q is

PCT/ US96/ 056590  phenyl is prepared by treating 81 with phenyllithium inde presence of
Compounds of for "Sélfbb"ﬁﬁ v(e ?egacf ound to be antagonists of NK[err]
and/or Perr ST

and/ or NK[err] eceptors, and are therefore useful in
treating conditions caused Brtha@gpye Rregedules, Teantt € ganeyallyrare axemplifiedt or s.

as RS-phenyl and R4-pheny|, respectively, but those skilled in the art will
recognize that in many cases, similar procedures can be used to prepare
15 compounds wherein T and Q are other than substituted-phenyl.

Reactive groups not involved in the above processes can be
protected during the reactions with conventional protecting groups which
can be removed by standard procedures after the reaction. The following
Tabie 1 shows some typical protecting groups:

20 Table 1
Group to be Group to be Protected and
Protected Protecting Group
-COOH - —COO0alkyl, ~COObenzyl, ~COOphenyl
SNH > NCOaikyl, NCObenzyl, = NCOpheny,
N N
,NCH20CH2CH2Si(CH3)3 /NC(O)OC(CHs)s,
Nevenzyt, Mnsi 1
ghv-oenzyi, /NS|(CH3)3, /Nsi'c(CH)s
(o) ' CHs
=NHo - : l
| o] ?Hs
=0OH =0OCHj3, “OCH20CH3,~0OSI(CHs)s, =CSi-C(CH)a
Hz

or —OCHgpheny!



The present invention also relates to a pharmaceutical 5 conposition
conprising a conpound of formula | and a pharmaceutically accept abl e
carrier. Compounds of this invention can be administered in

conventional o0 9@¥8¥ge fornms such as capsul es, tablets, powdETE896/05659

. cachets, suspensions or solutions, or in injectable dosage forms such as

- sol utions, suspensions, or powders for recg%zgitution The pharnaceutical 10
" conpositions can be prepared with conventio exci pients and additives,

ing well known pharmaceuti :
g?\:ar ?raceut ically gccr tabrelée%?én fﬁl’ngﬂ%li ﬁﬁ\?&*’géﬁ. ncdtgeben 9%’)‘('|Stcs
and chenically con@fdﬂﬁban'é/of NNa@@/OWIﬁmFﬁO;QPfQ!S,Sﬁﬂﬂ %f@rtﬁﬁ[e@remﬁefldrl%

preservatives, ant{reftifiglsthidiionk cRlESEROF Sggravated bytas activitycofaaid ﬁaceptdr@r ing
15 agents, emulsifiers and édose of

a conmpound of formula | for ﬁ@e&fﬁ%@ invenhogsqlwlmsgﬁ%]ﬁp%
i nfl ammat ory di% eaeWBposiiia eemprising a campaungmfifermulad agda pbarmap.euﬂmuy

di s]g)rdelrjls I Sbabfuga%be?;té&e rrregowonadbunds of mzié kivenfio edy bﬁcﬂﬁhlst@édﬂ?y,f
preferably abou ve I g 0
70 kg, the dosage ?%IH’S '&gaqtbﬁ%l %snaélf‘?fm’r?&m gsﬁ%ﬁ%&ﬁbgﬁd%

drug per day, prefeachets; suspensi@gs ersalutions, or in mjzotabiﬁgdosagedomasuclaasy
about 50 to about 5&&:6&( kasmfsidi\%yor 9bweérslfar feconstituffor O piesrfaeeuticat

di vi ded dose The e a o e er er din
i o1 an_and 12" oGRS Fan € BickEree v CentbRidHel excipiontaiand BRELr o
the age, weight, cusiog weﬂmnmm plwpmsumﬁl formuiation teghuiques..

Egl } g\ernlgaalr e 2>5<awhmaez{eugea@aééc@maﬂ@bmwﬁn@éﬁ aéauﬁv@@mclude n&ﬂfﬂiiﬁg?;
Ac is acetyl, Et :Jén Pﬂ%‘%&ﬁ!ﬁcwﬂp@"@ﬁ {%ﬁ ’bu\»)cgars, it Q’grants butfers,

Pr epar ati on 1 preservatives, anti-oxidants, lubricants, flavorings, thickeners, coloring
[err]-[[[(3.5- -pg,s(é é,{téugﬁgg%;yéad){rmwe | met hoxyl ] nmet hyI ]-[err]-(3.4-
FL?H orophenyl ) - 45[13égr 2Xy 41%&#2{! di) 53?%“ & nuRH o??ormulalfortreatmg

3- (3, 4-di chl oropheagthmachugipémmhspasmdmaamn@azw Qjseases, migrajne, n dry DVF

(500 i) to [err] ChadiébptioRnd\ddsirofrtéstinal Bisbrictd is(dbtt 0.1 mg 10\¥Boue284857
PCT/ US96/ 05659 307

ol . 0,66 eq) . St MBIGEP! 00K Weloly REF oy preterably abgut .5 12 B 15 malie. For

20 an average body weight of 70 kg, the dosage range is therefore from
about 1 to about 1500 mg of drug per day, preferably about 50 to about
200 mg, more preferably about 50 to about 500 mg/kg per day, given in a
single dose or 2-4 divided doses. The exact dose, however, is determined
by the attending clinician and is dependent on the potency of the

25 compound administered, the age, weight, condition and response of the
patient.

Following are examples of preparing starting materials and

compounds of formula I. As used herein, Me is methyl, Bu is butyl, Bris
bromo, Ac is acetyl, Et is ethyl and Ph is phenyl.

30 Preparation 1
- -bis(trifluo Dphen th m - 4~
ichiorophenvl)-4-hvdroxy-4-phenvi _1-piperidinebutanol

OH CFs

e
¥
NMO CF
E 3 3
e

Cl
Step 1: Cool a solution of 3-(3,4-dichiorophenyl)-2-propeneoic acid
35 (100 g, 461 mmol) in dry DMF (500 mL) to 0°C and treat with Cs2CO3 (100



add CH err]l (33 nL, 530 mol, 1.15 eq) via syringe. After 1 h, add
additional DMF (250 nlL), stir the slurry for 14 h and partition bet ween
EtOAc (1.5 L) and half saturated aqueous NaHCO err] (500 ni). }%arate 5
the organic | aymseemask7extract the aqueous |ayer twice with Et @FEUS65659500
m.). Wash the conbined organic |layers with half saturated aqueous

NaHC err] (500 nlL) and water (5 x 500 ni), 4 hen dry (Na[err]SCIerr]) and
concentrate to obtain 105.4 g (456 nmol , 9g of nethyl 3-(3,4-

di chl h [)-2- t

drehtoropheny! ) -2 PLanenngt Beied) Ll PGt ifine Shirry 65 frip. e 71, @
kept cool in a Iarag!dGHyl(Balmll &3pammoli et Selkvia sytinge. AﬁerW‘tﬂdCbl bal - H (140
nL, 140 mmol, 2. 1540 501rAL), Stir thelshery P 4l4th asd &arntloﬁtuetmem for 30

2 Zlenn o ﬁﬁ%@%@fﬁ bl Sepibs Bhroqud RAHCK (S0 Spperet Bagure
Wsdierr] L%Sﬁsg:g“{.z,a;g";‘,ia;;g:ﬁ%mx o zﬁ‘mﬁmﬁ‘m’ﬁm x> by
MyS err t i€ la

AR °”022£2ﬁ?m@%8&ﬁ£69 ﬂmﬁ?a%gfvﬁ# t (54,500 5, e bi@%* Al 60
of 3-(3, 4- oburicennratpnenptanzomm@mm %mrneﬂhy ($é-so||d 20

Step 3: Tr eat &R 5; emo16 et light bPdveR néede8. 2 9, 65 mml) in
O o N kg raiaoio L i,

CH[ err] codl drg THF (850 mu) kaphmnl in alarge ambientitemperatarewaten path. o war m
to 23[err]C, pour yup D:EI-'FF i Hdo ik, maa gverstnifie Stiethe resniting

organi c | ayer aga| n vvlt PE]Q Iuggatlz_?%( 100 %gam @%ﬁl\é@&t?"gfée(?oloo

m; pHe6.5-7). DrySd
obtain 15.4 g (62. mL)nﬁ%mbi(smlaandwater S mLYi St for Bniangiute ey opene- 1

- f'o dﬁgtet g]E ° g, @é Heevﬁth Eﬂgb 200 L) a‘ﬁdQ?ba’l with 15T%£4208 @6/ mLY. oRdaf t{;ﬁ
p D % YeSchto qauawdmﬁeeﬁgée%@ atg,” %%‘é?%"?’gﬁw sy

w th tol uene,
chl orotri et hyl SI | afitraticiDthough a ¢aursengiass fut. dNeql) theagoligisywith Et20 flob) atkd by

ml ad‘i' t5' gn 8]‘: gogir&ihﬂﬂ?eqrﬁ Gitrate® bé’&db'tf:%dll%eﬁm 29 (g’é&ﬂnﬂ 9598/0) rr?fn3'€3145
; 15 %ﬂhet"éﬁbl%a‘? 9PPT%1a‘ﬂ(fsn%rbf’ﬁt {']ee ?'@ for 3 h. Gradually

Al'l ow the m xture
cool the sol uta2en Steprdi ght Tredtensajutiorcof the product of stepd Nﬁﬁ%ﬂrﬁﬁn"@qlbm m) .

35 Stir the resul ERREIt2b A at'cmr At gpnamé @ras thLEg2.5%hinb0l, 4 Maq;cand 150
L d th

I aile?nvm th Et[er rG]n@?"(OA aminopquqm %b’g g’%@%ﬂ@’@ﬁ%ﬁ’%?ﬁm WI t-h
5% NaOH (300 nl) a(&i48 mL, 74§5tmmoi ‘15 eq)s Allowalmnigure toSgarm Jo 2 6; PeYfe

conbi ned aqueous | gy&§ M HCI (100 M) FadIvehthe resulting orgamc Iayer againwith1M
PCT/ US96/ 05659

S[err] C and, a8 nt HGH(IAP Mkl fellyyed by water {7 x§°9d“t 78.5- Q Jyﬂis orqaﬁué 0

HCI layer (NagSO4) and concentrate to obtain 1 62 9 mmol, 97%) of 3

(3,4-dichiorophenyl)-2-propene-1-ol acetate as a coloriess oil.
Step 4: Treat a solution of the product of step 3 (15 g, 61 mmol, dried
by azeotropic distillation with toluene, 1 x 50 mL) in dry THF (250 mL) at

30 -78°C with chlorotriethylsilane (20.2 mL, 120 mmol, 2.0 eq) rapidly
followed by the addition of potassium bis(trimethylsilyl)amide (183 mL,
91.5 mmol, 1.5eqof 0.5 M in toluene) via addition funnel over 50 min.
Allow the mixture to warm to 23°C and heat to refiux for 3 h. Gradually
cool the solution overnight, then quench with saturated NH4C! (150 mL).

35  Stir the resultant mixture vigorously for 3h, treat with 1M HCI (150 mL) and
then extract with Et20 (500 mL). Extract the aqueous layer with Et2O (400
mL), wash the combined organic layers with 5% NaOH (300 mL) and
extract with 5 % NaOH (8 x 150 mL). Cool the combined aqueous layers



(ca 175 nmL) to pH 1. Extract the aqueous layer with CHerr]CJ[err] (2 x 800

m), dry (Na[err]SOerr]) and concentrate to give 13.4 g (54.5 mol ,
89% of 3-(3,4- di chl orophenyl ) -4-pentenoic acid as a faint yell ow
oil. 5 Step W096/3483T eat a sol ution of the product of step PGITHSH6AI6SP0. 4
mol ) in ' dry CHerr]dJerr] (60 nL) with purified mCPBA (7 g, 40
mmol, 2 eq) [wash 13 g of commercial 55% nCPBA in 250 nL of benzene
with pH 7.4 buffer (5 x 30 nL), dry~( ‘[err]Sqerr]) and concentrate

(9 S0l 20Ut gl o igaing e s Lot Rkl i g £
filtration througteaal7&eoilyto pidriosExtsact thesaqueous layer with Glrlz@[zr@ vaQGmE) QAc.
Vash the filtrateg ‘”ﬁ 8@5 "aﬁ&%ﬁn@&ﬁﬁ@t&?ﬁ@%4 (54. 5(mmbdl, 86 ?@Q)f@- 4-ny

the resulting org conce

ntr
crude -resul ting p ﬁwh ‘QB?P;; @iﬁ(ﬂcﬁ’aﬁiaﬂgm&ﬁfﬁ“‘?‘ﬁ’ﬂler to g| ve 3.3
g (12.6 mol, 52%3 mi x't'raataasélutnmom andlmtdfsmpsdf (5.6 gs20.4fmrhol) ih

(3, 4-dichl orophenp}y) %Jo H@&ng%&m

lor " ft o Shitefin OF 39,
RIS i ont o el
sol vent: hesamﬂi.)EHQQ(Nazsoﬁ) gnddorcenttate fo dhtalncakgiuy © glofpurg r(14 1 mmol,

20% of the iPtor 38 Sl9Y 8@ lifihd! mikd hd:3 9
7, o MR s
mL) with 3,5-bi st ringihgwith-EtOAc. Washtt;elﬁitra!ayht}bsauraﬂed NapSOgiNaHROg Mol ,

2.5 eq) followed Eb‘ f@ rrﬁﬂ.)oélglt eresulgﬁj ﬁQIa)FEFDAnd&n‘ES wmaw
8

vessel in foil an ant cru
material to a pad @HPI‘?%S“G'@I“"?‘E[ NG Ry e’ﬁ@&@i@ﬂﬁéﬂﬂim gnd mﬁ%‘ﬁe Et OAc

(1:1). Wash the pgiveB.3 g (126 mmotk; 62%) ot atmixture bf isorfers (3:12,rtrans / cis)ofdduct i s

| ut ed h b §®%t§, f”q,gﬁ
\e/agug tgsglsvgv?helsdr% Bﬁagﬁfggpgfb;%o?%? Wl%(s}yo Ve (ﬁhe resul t ant
resi due i n hexaneS® %)Qﬂﬁ‘)" dan °B‘Eﬁﬂtﬂa§ﬁﬁ§¢@mﬁéag§@29!ﬂrqr?a¥'§§qlmb

(colum: 7.5 x 19Puﬁfvlthe|oll bylstiicarge! EhioAwatégraphy (doturghve x 353y sORefit: ol

30 54 of
(trans)/()[[[(B 5. bR EIONG Sid g &St%°1¥al°rr%“’%1 794, T°' 20%) pithe
di chl or opheny! ) - dPUBS IsomBrasaR Qg aivea dotal yjgid p (4239( 7'"’1'?‘%)318@)

t he correspor2b ngSteps6:i sonelreétoa saiutmalthglpad)dhmbfétb g, 126 mmol, BIEVE

FAB, M+rH+ n 0302,
]gound ): 487e05‘a¥b%f ér@éngg%f‘sr ﬁ_gﬁ) %ﬁ %?ﬁl#{vﬁ{heé F.ldnﬂn Iéc% 3[
[C[err]l—i[err]qerﬂetﬁy['té‘?qzﬂ:‘f E'mq &%é@"ocm'ﬁv 020 ep 7:
Cool a sol ution of, 258 nunel, 2$eq)r;avrapfthe Wessgel itioi tandfstis for2. 5days Appl? the,

R e o L ol kAL et MR

h at 78[err]%é ﬁ%*?qer o further
PCT/ US96/ 05659  product is eluted as shown by TLC and concentrate the RBulting filtrate tilne

solution w th NaF4Qf5oGive the cHIdé produtfias 32 didMEg). (B1R8oihEtHd tesultdnt

' residue in hexane:EtOAc (4:1) and purify by silica gel chromatography
(column: 7.5 x 19; solvent: hexane:EtOAc (4:1)) to give 3.33 g (6.8 mmol,

30 54%) of (trans)-[[[(3,5-bis(trifluoromethyl)phenylmethoxy)methyl}-4-(3,4-
dichiorophenyl}-dihydro-2(3H)-furanone and 1.08 g (2.2 mmol, 17%) of
the corresponding cis isomer for a total yield of 71%. Trans isomer: HRMS
(FAB, M+H*): m/e calc'd for [CogH1503CloFg]*+: 487.0302, found
487.0312.Cis isomer: HRMS (FAB, M+H+): m/e calc'd for

35 [C2oH1503CIoFg]*: 487.0302, found 487.0297.
Step 7: Cool a solution of the cis isomer of the product of step 6
(2.1g, 4.31 mmol) in dry CH2Cl2 (50 mL) to -78°C and treat with Dibal-H
(5.1 mL, 5.1 mmol, 1.2 eq; 1M in CH2Cl). Stir for 2 h at -78°C, then treat



mmol, 5 eq). Allow the suspension to warmto 23[err]C and stir for 45 mn.
Dilute the mxture with Et[err]O (50 mM) and filter through a pad of silica
- gel (6.5 cmx 2 cm 150 nL vacuumglass frit) packed wi th hexane: Et OAc
5 (1:1). Washwbbgagsd with hexane: EtQAc (1:1) until no furt RET/GRIGORET s
evident by TLC (ca. 600 nL). Concentrate the filtrate to give 1.92 g (3.86
nmmol, 919% of (cls)-[[[(3,5-bis(trifluoro hyl ) phenyl ] met hoxy] met hyl ] - 4-
(3, 4-dichl orophenyl)-tetrahydro 2-furanol "4 "a foam which is used without

Sep 7 (h02 o attacsalitm it RaF (a5 md 22, mfof & o s sel (iR 250 1
powder ed 3A M5 (3n'5nqj)5’eq) | Allayel theysuspension ity wasmyto 2356 and mm%m Stir
the resulting suspg tﬂ ?éwhﬁétgo (50 mL)thdéﬁlte?ﬁ{r@ugﬂ & patlfd wiliee geNa CNBH3

533 , 8.6 | 20
§r1xt u?g througngoatﬁaﬁﬁ b 25"? |1§§| r'eyor sfrit) pgcl'&# ‘?'E'ébgg%ﬂeeﬁﬁ'&éacuum
glass frit) paske(jl a)JdWeshthﬂipad wﬁhlﬁezme'EtOAc K]Vrl)aumtﬁém(f'ﬁh?f product i i8ca. 500
m) -until no furt jﬁi G%BHﬁ[)er@oﬁBé Jh@th@%@té ?Je1 92 g (3\event

to obtain 2.77g ( twefﬁﬁ)dﬁ%%g?ﬁw@mﬁw @TF@PS H%H}q‘-hﬁ err]:

HRVS ( FAB, MtNa+) mrm
650. 1663, found (3,4-didtiérophdnyl)-tetrahydro-2-turanol as afoam which is used without
Preparation 2 [err]

Usi ng the trans | g"omarrp(‘)llrl Ere ar a

procedure of HepSeR8on 1, TreELR §E"|Yt'%“ Pﬁthifll’ﬁergp'ﬁat"ﬁé{eﬁ-{ ﬂﬁ’%g @&HH““

HRVS (FAB, M+H er ir] 2,2,2dréluozde¢hahcl (+0 mL) with powdered 3A MS (3.5 g) followed by
[ err] H err] NI egrd b /-4-bhbRyipipbliging] ‘Sift e Fdisting Sushbnéonaiitickdesor

Lerrl "% o dpat 2356, ther 400 NAGBp (5330, A6 rama&?mo#nqv?t?sﬁg&a? Pon 1,
step 4 (1.6 g, Filter theoresultant mintude through apad(of Silica \geh (2.5 car x BS om; 600

SCTC/OSSSG ) gggg §©" Wik vaéulim glass frit) YalcRéd afté eluted with EtOAcriethylamine (9:1)
(ca. 500 mL) until no further product is apparent by TLC. Remove the
solvent to obtain 2.77g (>90% ) of the title compound as a colorless foam.
HRMS (FAB, M+Nat): m/e caic'd for [C31H32NO3Cl2Fe]*: 650.1663, found

650.1647.
20 : Preparation 2

@bdwéi,

Gl
Cl

Using the trans isomer of Preparation 1, step 6, carry out the
procedure of Preparation 1, steps 7-8 to obtain the title compound..
HRMS (FAB, M+H+): m/e calc'd for [C31H32NO3Cl2Fg}*: 650.1663, found

25 650.1654.
Preparation 3

OH
HO
. N OH

cl
ci

Steps 1-2: Treat a solution of the product of Preparation 1, step 4 (1.6 g,
6.5 mmol) in dry benzene (15 mL) at 5°C with CICOCOCI (680 ulL, 7.8



-31 - mmol, 1.2 eq) followed by DM (10 [err]L). Stir the resulting
solution for 3 h at 23[err]C, concentrate in vacuo, azeotrope with
benzene (1 x 15 nl), dissolve in dry CHerr]CJ[err] (15 m) and cool
to O[err]C. Tr apdogi4ssyl uti on of 4- hydr oxy- 4- phenyl pi peCIABI#H542. 3
g, 13 mol, 2 eq) in dry CHerr]d[err] (20 ML) 5 wth pyridine (1.57 ni,
19.5 mml, 3 eq) and cool to O[err]C Add the acid chloride via
cannul a over a period of 20 min. Stir the ré3ualting solution for 15

mn, warmto 23[err]C, dilu W t h [ 50 m)) and wash
consecut i vel y vm[thm]Mi)b Gﬁ&)&"’&’ﬁf’ﬂk‘gugiéo@l -xsgbl("rﬂ’?,s”mé@ gplution f&)hm_)
and aqgeors sgtur?amammaﬁrale (rﬂvacuapazédtr,opérwitr(baime](m{wm and 10
concentrate. Puri o

(colum: 7 x 14 ¢ ys%aﬁ{whex%@gyééga??df? E ?) gr BHhw“a le_g

Et OAc +(3:5) (2L)) rpxmma@nx piperiding 2.84. r‘rﬁﬂnmorz@)@qdn qm@*!z&éa&&m

am de as a col @ | ewith pyfidide (1.57 mL, 39 nitnol, 3 edl) and cooktol09Ci oxumetdmid am de

rromstep 2 (4. 11 Guords GiaBXRhiua'over o' o&o?%r& 0 >mwré
(204rrLof1Msouron|n 5 mn
at 23[err]C, then h%mm.t\rr@mﬁq??ﬂéqﬂmeowmp&zq 1690mL )an wagh ) and treat
with water (750 [ ecdrndebutivehewith30% aaiddus Eific acid (219 50 aill)oweakdr k1 x 50 mL)

t 3m). R by h h
Ohass Trit. concentidpafedsqathiaith REHEAL(.C80 W)ty @aﬁéﬁ&gﬁﬁ. echyl
amine 20 (49: UD: 26ongeatrale.  Rurify theciyde predug) beSlmgeég epanatparapky 4 ciy |
eluting with 800 (colummil7Qf14semyeinant: hexareMEIOAE( 1t1ae(5 ) fiatiéinétd hexgineg 3. 38

8. 67 |, 85 St
2% et sor/?JF@thrs)[ %K}Eﬁ W 1,54 2 92 i€ 76%) Rile dogirea, St ©P
acetone/ water (15 @midesas aicpl alig> (1.35 g, 11.5 rrrml 1.5 eq) 25

fol | owed by OsQf erﬂlﬂdﬁ’ 9 niTrest 2sdlufibnbihe Anite dom Steb2hdl AP0 mafiymo! |

0.05 . Aft.
Ra230a (100 ni1B an® Sy B ) by LiEg (GO o GLY AFsdlich pAGE A8 aducous
extract the resul tNﬁ@P'a@lﬁﬂbL@"SfQTﬁQ i ah 2396, @fféwl}r@l"ﬁé‘i"ﬂ”% @'19(5!29)(399)
dry the resurra.b agdoneaawim WWSOWSEEI) 181% N €780 pl)cfolldived by t he

crude 30 product "’}Qfém tHE® QM irfurk safts bYYiBkidA Mrough a
gradient: CHerr] err '1' ?8 t
(140:5:50) to (1 09 31509‘0%"(@@ t[ﬂei'j’f fe, diss Y?%H%%aﬂe Agfifigthy Iajziﬂﬁo ,
29% of the tr2ms (119:49 :2pand filtar trogh aopllig ahdilica gel (10 x 4 8MW), €lGtink witbl80045%

if the cis diol asng g ebhcen'i’:ape[uremr-%emg.veéé@géa%ﬁnmr W

sidg: ZII 8?61'6. ﬁlmrrrgl ?"983%!’“%’“'“9 ARy RIeMOl M H err] ) me cg: \él ggf gr > aI
[Clerr]H err] d [ er SteiCher r | [reatrd soldlich 6#46 préduchdf step 3 (342¢g, 7.83 mmol) in
Y\OBgG{ 34857 acetone/water (15 mL / 30 mL) with NMO (1.35 g, A48 W8/ 3%
25 followed by OsO4 (3.9 mL of 2.5 % wi/w solution in £butanol, 0.38 mmol,
0.05 eq). Atfter stirring for 17 h, treat the mixture with saturated aqueous
NazS03 (100 mL) and stir for 1 h. Concentrate the mixture in vacuo,
extract the resulting aqueous solution with CH2Clz (3 x 100 mL), dry the
resutting organic layer (Na2SO4) and concentrate. Purify the crude
30 product by silica gel chromatography (7 x 20 cm; eluant: gradient: CH2Cly/
CH3zOH/triethylamine (180:5:150) to (140:5:50) to (100:5:150) to (10:1:1)
to obtain 932 mg (2.19 mmol, 28%} of the trans diol as light amber oil and
1.455¢ (3.4 mmol, 45%) if the cis diol as a colored oil. Pool mixed
fractions to obtain an additional 221 mg of product as a mixture of isomers,
35 giving atotal yield of 6.11 mmol, 80%.
HRMS (FAB, M+H+): m/e calc'd for [CooH2gClaNOgl*+: 424.14486, found
424.1435.



Preparation 4
1-[[(3.5-bis(trifluoronethyl)phenyl] net hoxy] - 3- (3. 4-di chl oroohenyl ) - 5-( 4-
: hydr oxy- 4- phenyl - 1- pi peri di nyl ) - 2- pent anone

[err] 5 woo6r34ss7Tr eat a sol ution of the product of Preparcangssernsssg 2. 0
'g, 3.08 mmol) in acetone (90 nL, O [err]C) with Jones reagent (9 niL
of Herr]CrJerr] in Herr]Sgerr] (Ca. 8 M). Stir the |ight orange
suspension at O[err]C for 1 h, then partiti’§ﬁ" between CHerr]C [err]
(150 nlL) and saturated aqueous NaHCO3 ('}0 i) ‘ Extract the aqueous
layer with CHerr1q LetLl.(3. ’_o'.“'u—‘v‘ Y o ot DSk i

organi ¢ | ayers w t h=Seteretie e A= ’r Gormep. eIl .
(Na[err]SO err]) and concent t¥ Qivi-T-piperidinyll-2coamanane Purify by
si-lica gel chromatography (cobdum: 4 cm x 15 ¥ el uant:

Et OAc: hexane: triethylam nepf46%3: 2))Ooto o hn 1.64 g (2.53 mol,
82% of the title conpound as N HRMS ( FAB,

MH err]): mle calc'd for [(Jerr]H err] N rr]CI[err]F%Férr]][err]:

648. 1507, found 648. 1496. :

Preparation 5 cl :
[err]-(3.4-dichlorophenyl)-4-hydroxy-[err] € (nethyl phenyl am no) net hyl ] - 4-

phenyl - 1-pi pe”é‘ji nebut afghs 4 solution of the product of Preparation 1 (2.0 d, ¥.68 mmol).in
Step- 1: Cool a sqlution ?P odpc?ofogr ara? ari?%’ P%4 ,
P 1 5 oAb oo S B aRoe oo 8 B bt ks 5 ©
mol , 3 eq). 8 s)jr Btit the fight otange sasp&ision A0 for 1(E) then paritiopour i nto

o b o, s pemosn SECR 18 s Seialts WL 150
Na S 100 L S t
e e e 6 A SR,

m xture of satlQ atesmbined ongariiajayers 8ith satiratedaquepus NAHCO3 (18& mbj, dry00
nm). Dry the or gang @rana‘b%ﬁcéﬂ %Pive.aﬂ 4%%&? Fd?ﬁ@g.ﬁurify.bg siffk‘have a
. r e nma C | i on

i ght yellow solid the cru eria r S l1Za - (hot
i sopropanol, 2 x) 99 Eﬂfﬁgtﬂg‘ﬁpﬂé"? YNy GRHX ,151'%/()9?%'%4-%? Aﬁiﬁﬁﬂ?'or o- 30
phenyl ) - di hydr o- 5- friethytaming {66:332})Hp-dbiaia ot g {2.58rmmidt, -820%)tof thetitlal.
compound as a colorless foam.
15 HRMS (FAB, M+H*): m/e calc'd for [C31H3oNO3Clz2Fgl*: 648.1507, found

648.1496.

Preparation 5

20 Ci :
Step 1: Cool a solution of the product of Preparation 1, step 4 (6.4 g,

26 mmol) in dry CH3CN to 0°C and treat with I2 (19.8 g, 78 mmol, 3 eq).
Store the solution at 0°C for 100 h, then pour into saturated aqueous
NaHCO3 (250 mL)/saturated aqueous NaxSO3 (100 mL)/Et20 (400 mL).

256 Extract the aqueous layer with Et2O (200 mL) and wash the combined
Et20 layers with a mixture of saturated aqueous Na2SO3 (25 mL) and
brine (100 mL). Dry the organic layer over MgSO4 and concentrate to
give & light yellow solid. Purify the crude material by recrystallization (hot
isopropanol, 2 x) to obtein 7.42g (12.9 mmol, 77%) of 4-(3,4-dichloro-

30 phenyl)-dihydro-5-(iodomethyl)-2(3H)-furanone as an off-white solid.



WO 96/ 34857

PCT/ US96/ 05659 ' -33 - Step
2: Treat a solution of the product of step 1 (1.5 g, 4.02 mol) in

dry CH err] OH W39ad357under N2 with Cs[err]CJerr] (1.57 g, 4PCTNAM05658. 2
eq). Stir for 30 mn, then pour the suspension into Et[err]O (200
m.)/water (100 niL). Extract the aqueogé | ayer with Et[err]O (100 ),
wash the conbined ether 5 layers with 40 of saturated Nad, dry

(S err]), and trat
met hyl [err]-(3, 4- orop ﬁ@%\ﬁﬁlon oft%&ﬁ@gﬁgf%%ﬁiﬁgoé4§§%@ﬂ ess
oi l . Step 3:dry CHaQH {12mi)LnderNz withiGaeClladd bt 0,04.8 ampl, 1.3 egls Shif,
(1-2%1 [mol % L Ollfarzo wiA, thénfpbupth@eéds ﬁ%lonﬁﬂnt dotﬁﬂz_ 1C9?In£lT)ne g
err r one
by 6 h at 80[ err] (&@%}h]et "%9?5?&9&%& é o géﬁ@ﬁtw *'1#%@'}?8“ pur| fy
by silica gel &hrdayarsavithot0 mlofisaturated NaCl, dry (MgSQ4)cand eomentrate to give
hexane: ELO: (4: 1)J.11 § io2Minifl, 40900t hethy 1805 4 gﬂb nyl
4(34d|chloroph d|h 5- ? Kny am no mgtﬁ))n 2(3H)-
furanone as a whi t ?P(? _nLga eﬁs[e%cgfong géol a solution of the product of
step 3 (435 ny, 1.8tepMol) Treatasatutmnwfm product dfestep 2((368 mig, 1134 mn&ilerr] C
o on ror 3 o e ATl ) win T . )
(117 [err]L, 505 rfltrrgﬁq) 8“ @yﬁéﬂ'ﬂw&wl@\kﬁf@ [&9‘]’&9?
and warmto 23[er rqoocemrataunwawmaud punfyvbytmlldmhrmamgfaphyl(ﬁomn 3f5| ter
20 through a si “t)@{?ém ﬁt . hekan@BIOAS tt(? BFa%deT@ei%em Eﬁ]ﬁn’gﬂ% ‘)jﬂ
hexane: Et CAc (1:1) E g%?y ' | ca
about 150 niL of hé?fa%& "PE i’)ytbg‘éﬂ)ﬁ‘é L4 (ﬂ"éhﬂﬂ'&ewi '@eifl}"lo%i
415 ng (1. 17 mol fuwﬁme(afsawaltejeeid ed lactol as a coI orI ess f| | m
Step 5 Trqat I Wt i oncgg %gﬁ'“ﬁé"‘)gm’%ﬁﬁ mmgﬁl ) 25
|n222tr|fluorqe en B‘§
mmol, 2 eq) and 3A" W%%?Wé L)f% J}g@/aﬁﬁ’g@ﬁ %’/’ﬁ'é §TH,I 195%"!'4’1 Eﬂ\IBHS
(157 ng, 2.54 mmlCHéClemSﬁ;rrtUesolutlonlfm'Zb,S!hbn iadd NaFs{@78Ing,8. 5lmnbl58éq) f or
iGS.h| . E\éagglr atc e h thdSﬁété?ﬂH wmolt@ba) usu&@%&mﬁ&elmﬁél S (1600 et %
(66:33:2) and el utaé“éﬂ’?’ﬁ’ Per?'egﬁﬁ‘ﬁufﬁ'ﬁ‘”'% %@tﬁi‘ﬂ%’rﬂ R, @ é et 2) to
Et OAc: CH err] @@ trth@unplaasmtﬁequlessmtgy\d concemntraie.n Take upghe Ieﬁduenml 95%)
2; | tC hg wl [echgrr)?mnétstmggi Jéﬁgﬁgﬁnérqgtrau ha ad ;’7 e Ehngwith) 1 e
513 2063. 35 dBoft §50° 8@91&?&&?&{; H’@"&r‘@ 0&?%Bar ed in
simlar nediBang (Mmgnoh%%pmmdesleddactobas am:olnrleﬁs film.
96/ 34857 Step5:  Treat a solution of the product of step F¢15-%g04 Oﬁﬁﬁﬁhol)
25 in 2,2,2 trifluoroethanol with 4-hydroxy-4-phenyl piperidine (450 mg, 2.54
mmol, 2 eq) and 3A MS (1g). Stir for 2h, treat the mixture with NaCNBH3
(157 mg, 2.54 mmol, 2 eq) and stir the resulting suspension vigorously for
16 h. Evaporate the solvent in vacuo, take up the crude in EtOAc, apply to
a silica gel column (3.5 x 12 em) packed with hexane:EtOAc:triethylamine
30 (66:33:2) and elute with gradient elution: EtOAc:triethyl amine (98:2) to
EtOAc:CH3OH:triethylamine (80:20:2), to obtam 569 mg (1.11 mmol, 95%)
of the title compound as a colorless foam.
HRMS (FAB, M+H*): m/e calc'd for [C2gH3sN202Cl]*: 513.20786, found
513.2063.
35 Compounds of Preparations 5A to 5C are prepared in a
simitar manner, using the appropriate amines in step 3: '




- 34- [err] SA [err]

N- et hyl - 633.1980 633.1995 - (3, 5-bistri-

f I uor onet hyl - phenyl ) benzyl
am ne FEO 96/34857 N- et hy| 527.2232 527 PETME96105659
benzyl am ne 5C [err] N-nethyl-(3- 585.2651
585. 2644 - benzyl a4

Preparation 6 Subs?ﬁtuted pi peridines - Method A
Step 1. [err] 5 Di ssol ve 4-am nonet hyl - pi peridine (30.00 g, 0.263

mol) in CH err] OH (500 ni),
di -t-butyl dicarbonate (38.23 g,
dropwi se, warmslowy to 23[err]C and

bOHt 0 - 30[ err] C under N err], add
5 175 Hipl eHsn CH err] OH (100 m.)
R~ NLT 16 h. Concentrate, add

CHerr]C[err] (700 nmL), wash with saturate& agueous NaCl (2x200 nmi),
dry organic solution (MgSd err]), filter a oncentrate to 10 give 36.80
g of a 86:14 mxture of the title conpound cil, 1 -dinet hyl - et hyl

4-[ (1, 1-di net hyl et hyl oxycar bonyl ) met hyl ] - 1- gy peri di necar boxyl at e. Step
2A: [er Di SSOT[VE ARha)! OPUHRMSY. P2 HRMS. Up16 nol, 22.84
g of the nixtuf 35% 15 St-Ep 1ir dry CHer|] @diear] | ( #xunel)] and cool to
OC under Nferr]. pyridi ne (10.87 9| 4FAB,n| 0.137 nJDI) t hen

chl oroval eryl ghlorgyde (15.63 g, {13.0 L, MPHA01 | nol ), wafmsliowy to

23[err]C and s Yl i T6 Tierg 0 JN-Fethy 633.1980 1633.1995

(3,5-bistri-
fluoromethy!-
. Cfs phenyl)
: benzyl

amine

5B N-methyl 1557 2232 |527.2245
: benzyl

amine
5C o= e N-methyl-(3- 1 535 5651 |585.2644

isopropoxy)
.@ CHs benzyl
amine

Preparation 6
Substituted piperidines - Method A

o)
MO
Step1: +BuO NHz

5 Dissolve 4-aminomethyl-piperidine (30.00 g, 0.263 motl) in CH3OH
(500 mL), cool to -30°C under Na, add di-t-butyl dicarbonate (38.23 g,
0.175 mol) in CHaOH (100 mL) dropwise, warm slowly to 23°C and stir for
16 h. Concentrate, add CH2Cla (700 mL), wash with saturated aqueous
NaCl (2x200 mL), dry organic solution (MgSOyg), filter and concentrate to

10 give 36.80 g of a 86:14 mixture of the title compound and 1,1-dimethyl-
ethyl 4-[(1,1-dimethylethyloxycarbonyl)methyl]-1-piperidinecarboxylate.

t.s}_ND_\N)OWcI

Dissolve the product (19.64 g, 0.0916 mo!, 22.84 g of the mixture) of
15 Step 1 in dry CH2Cl2 {350 mL) and cool to 0°C under N». Add pyridine
(10.87 g, 11.1 mL, 0.137 mol) then chlorovalery! chloride (15.63 g, 13.0
mL, 0.101 mol), warm slowly to 23°C and stir for 16 h. Add saturated
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PCT/ US96/ 05659 - 35- aqueous
NH err]d (300 nmL), separate |layers and extract with CHerr]d[err]
(2x250 nL). Dr woesshssned organic extracts (MgSO4), filter andPCT/AUS96/05659
concentrate. Purify by chromatography (1000 nL of flash silica gel;
eluant: 1:1 Et OAc: hexane, then EtQAc). Conbgge appropriate fractions 5
and concentrate to give 25.36 g (0.0762 noTYY84% as a colorless oil.

Ms (O /CH : me 333 St B: . T t th

pr oéluct 01[ erS{ ]e|)o 1 ?“ﬁm&uﬁr’{ﬂv‘@zﬁ@ bk ?ﬁ%%?ﬂ%%@]swmwﬂh CH2QI%£ egt ep. ©
2A, using chl or obuf2x250 oil).o Dryl eombibedrorganic eitragts IMoSIQy), filler sndp 3:

[err] no&ﬁﬁ&emrﬁﬁbﬁéh&mﬁgﬁéggmooﬁmﬁ%ﬂa% sfifagefd with

h 25 L d THF d | t0.0 ] C und

o Add e e 11 BAEhahe, Bop FIAC). GpRing sPoRPIRIS dERtoe:" 150
m) dropw se. B ahd concenitaifectorgive 2586 Y0(00762 mok BU%) dsa caloessoitl stir at

-23[err]C for 16 h.pm& . fiC and add water (150 nL) and 1 N HC
(150 n). Ooncentrha{‘?g@ggg&) m/e%:% aﬁt) yith Et OAc (3x200 nL). Wash conbi ned

organi c extracts with gy_t_ a aqfleoNs ¢yadl, dry (MgSQerr]), filter
and concentrate. Purif % ro o apiy (600 nL of flash silica gel;
serr

eluant: 5% CH err] u?CI [err]). 20 Conbine appropriate fractions and
concentrate to give 21-ﬁ8aﬂh§%r&iﬁ:@of$tepﬁﬁiapﬂﬁ%uﬁésﬁﬂiﬁrfd&b?d@ﬁﬁb@ﬂ”d as
i

ayellowoil. M5 (FAR): e 7 . . Prep,
e 1185 Bl GAp HEHA AP phioede: MS (FAR: THE 318 M1l o' ha
descri bed 10 orSepsdi. 6A. M5 (FAB): mfe 283 (Mtl). 25 Prep. 6C [err]
Combi ne the product (1.50 g, Q5. OW%_) Prep. 6A and Lawesson
reagent (1.13 g, 2.78 nmol) i}—ury FN202mL) under N2. Stir at
23[err] C for 20 h. NERNtEMOe a pur i by chronmat ography (200 niL of
flash silica gel; ang. .

Et OAc: hexane). Conbi ne ﬁﬂ?lblgﬁ : C@%Ei&&&?ﬁ%‘%ﬁéﬁ@é&?&%& 'FQti‘hen 51 >0
1.30 g (4.16 mmvol , mBYBuspendingirg FHFO{150 nmib grid dal tor0eC dhdex Nb.1 Add the
product (25.35 g, 0.0762 mol) of Step. 2A in dry THF (150 mL) dropwise.
15  Stir at 23°C for 30 mins, reflux for 6 h, and stir at 23°C for 16 h. Cool to
0°C and add water (150 mL) and 1 N HCI (150 mL). Concentrate and
extract with EtOAc (3x200 mL). Wash combined organic extracts with
saturated aqueous NaCl, dry (MgSQy), filter and concentrate. Purify by
chromatography (600 mL of flash silica gel; eluant: 5% CH3zOH-CH2Clb).
20 Combine appropriate fractions and concentrate to give 21.62 g (0.0729
mol, 96%) of the title compound as a yellow oil. MS (FAB): m/e 297 (M+1)

O
OO

Treat the product of Step 2B in a procedure simiiar to that described
for Prep. 6A. MS (FAB): m/e 283 (M+1).

o)

-0

25 Prep 6C: “®° s

Combine the product (1.50 g, 5.06 mmol) of Prep. 6A and

Lawesson reagent (1.13 g, 2.78 mmol) in dry THF (20 mL) under No. Stir
at 23°C for 20 h. Concentrate and purify by chromatography (200 mL of
flash silica gel; eluant: 1:3 EtOAc:hexane, 1:2 EtOAc:hexane, then 1:1

30 EtOAc:hexane). Combine appropriate fractions and concentrate to give

1.30 g (4.16 mmol, 82%) as a green oil. MS (FAB): m/e 313 (M+1).
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- 36 - Prep. 6D:[err] Di ssol ve the product (2.50 g,
8.43 mml) of Prep. 6A in dry THF (30 ~nmL), add borane-DV5 (16.9 nlL of

2.0 Min THF, wéoédagayol) and refl ux for 20 h. Cool to Pfrusskosaand
add CHerr]OH (20 nm.). Concentrate, add EtOH 5 (50 nL) and Klerr]CJerr]

(4.66 g, 33.74 mmol ). Reflux for 4 h and cool to 23[err]C Add wat er
(100 nmL), concentrate and extract with CHe¥j{C[err] (4x50 nL). Dry
conbi ned organic extracts (MgSO err]), filter and concentrate. Purify by

chr omat ography (200 nL of fl h%ﬂ z'? eluant: 7% _

CH err]OHCHerr]Cerr]). propriate fractions and
concentrate to gi Brep. 6> ¢-800. 09 72% of the t|tIe corrpound as a
colorless oil. M5 (FABp; s%@tﬁ@ﬁ % %FYP}ep

Di ssol ve the product 0 i n7 'I; (%

B o R b oL AT 48 e, o
EL) of | 1 §°:,3/, , n; Erzméféﬂ mgd aa?éo;?o"gg Z%E:E%g[ ]sﬁmtmrsdmgmh(t
romoret hyl cyChoDYERHLS ahd iz é( &, 1), GREFuCTR ) gbgug %@. 0
23 C and st t t ,
extract with & On r (0P ), gncentrat %ﬁﬁﬁm%ﬁbéﬁhﬁa W
~satu ][ at gd aﬂueous cumned:mgamw@smpeusr(mgsoa,), ﬁlterfantitnencamthteolﬂtmfy byt e. y

Pur i chr omat %
Cllfl[ er)r/] OXI- CH err] % ‘ eré‘fg%ﬁg (g%? flf%% } ﬁzg @OI-FEF%C@Q
appropriate fracti GPEWE@W[T @"?@"Ql% PE’ Olof

the title conpOunF2%) cﬂtlms)tit(nbmaomld as &/Boloress OII rTMS (FAB)( hird. 283 (M+1)

Prep. 6F:[err] eat ct of Prep. 6A in a procedure
simlar to that descrlb repi ing allyl brom de. M
(Ad/CHerr]): me 1]3u025 ter di ssol ve the products
of Prep. 6A to 6H err rifluoroacetic acid and
stir at 23[err]C for 4Q|530llgrtb%ﬁfQJ§lcb(1 -2Re, ‘éoﬁl mmol) of Rsep- 6Aeiktdny JHF20n

CHerr]d[err], diL)dm csortd 78dCUnRANS, Add RCHS)sSHENG (8!8 ML of 1.0 Minf i | ter
and concentrate t g bt f ol diPaRP Ll RPEEC FHbihh‘b%rﬁgnﬂh%?&chp?&Eane 30
15 (0.820 g, 0.59 mL, 6.07 mmot), warm slowly to 23°C and stir for 16 h. Add
saturated aqueous NH4Ci (40 mL), extract with EtOA¢ (3x30 mL), wash
combined organic extracts with saturated aqueous NaCl, dry (MgSOa),
filter and concentrate. Purify by chromatography (175 mL of flash silica
gel; eluant: 2% CH30OH-CH2Cl2 then 4% CH30H-CH2Cl2). Combine
20 appropriate fractions and concentrate to give 0.93 g (2.65 mmol, 53%) of
the title compound as a colorless oil. MS (FAB): m/e 351 (M+1)

O
Prep. 6F: ***° 0T

Treat the product of Prep. 6A in a procedure similar to that
described for Prep. 6G, using allyl bromide. MS (Cl/CHg): m/e 337 (M+1).
25 Step 3: Separately dissolve the products of Prep. 6A to 6H in CH2Cla,
add trifluoroacetic acid and stir at 23°C for 4 h. Concentrate, add 1 N
NaOH, extract with CH2Clg, dry the combined organic extracts (MgSQa),
filter and concentrate to obtain the corresponding substituted piperidines:

30
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PCT/ US96/ 05659 : - 37- Prep.
Substituted Piperidine Dat a 6-1

M5( Cl / CH er r] ) wolosa4851 Mr1) 6- 2 [err] PCY/US96/05659
MS(Cl/CH err]): mel83(Mtl) 63 [err]

M5(Cl/CH err]):me213( M+l) -Ii

M5S(C /i sobut ane): rﬂ e183( i 6-5 lerr]
MS(Cl/CH err]): e —

VB(C / CH err]) : miepapy ﬁl)Subsﬂtuted Piperidine Data Prdparation 7
Substituted piper - od Step] i = ' [err] 5
Conbi ne 1-benzyl - $ ,@E@ 00 ), 10.6 h§()cvgrﬁ(f){iﬁ,s?g7(ihb1>)rrol i nol
(0.92 g, 10.6 |nt|t um' ropOX|de (3.75 g, 3.9 m, 13.2
mol ) rand dry CH - W] for 5 h.
Add Et OH (3] 61®) (0.66 §MSEYSHABVPT183MEr for 16
h. Add wat erf (50 q%" Cl[err] (50 nmL), filter thrdugh
celité, separate [fi | ayggrs and extfjact with CHerr]C[4rr] (2x50
m.). Wash conbi ngdQro S acrs W T T HCO err],
dry (MgSQ err]) N@entrate Ve tBdr aphy (150
mL of flash silida gel 10% CH ¢rr] OH with

NH err]-CHerr] , then 20%
CHerr]OH with NHG4r] - CH@l,Gkg‘ ) COan ne MS{Clisobatame)r actfi ons and
15 concentrate tjo givé 88/9 6% a ss oifl . VS
(CA/CHerr]): m g=26tt YsTrg—t+ smﬂa.l%kﬂﬁf —Prlep. 7A and

the appropriate &
[err]

HN

: zr eEs 7
O

EMS{EVEH):m/e251 (M+-1)

10

15

6-6 HND/\NQ/\ MS(CI/CH4):m/e237(M+1)
o] N
Preparation 7
Substituted piperidines - Method B
Step 1;

Prep 7A: HOEN-CNVQ

Combine 1-benzyl-4-piperidone (2.00 g, 10.6 mmol) and 3-
pyrrolinol (0.92 g, 10.6 mmol) in titanium isopropoxide (3.75 g, 3.9 mL,
13.2 mmol) and dry CH2Cl» (4 mL). Stir at 23°C under Ny for 5 h. Add
EtOH (30 mL) and NaCNBH3 (0.66 g, 10.6 mmol) and stir for 16 h. Add
water (50 mL) and CHoClz (50 mL), filter through celite, separate fiitrate
layers and extract with CH2Cla (2x50 mL). Wash combined organic
extracts with saturated aqueous NaHCO3, dry (MgSOy), filter and
concentrate. Purify by chromatography (150 mL of flash silica gel; eluant:
10% CH3OH with NH3-CH2Cla, 15% CH3OH with NH3-CH2Clo, then 20%
CH3OH with NH3-CH2Clo.) Combine appropriate fractions and
concentrate to give 1.88 g (7.22 mmol, 68%) as a colorless oil.

MS (CI/CHg): m/e 261 (M+1).
Using the procedure of Prep. 7A and the approptiate amine,

prepare Preps. 7B and 7C:
0]

MS (FAB): m/e 302 (M+1) .
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-38 - Prep. 7C M (Cd/CHerr]): me 271
(ML) . Step 2: Separately treat each of Preps. 7A, 7B and 7C with
Pd/ C catal yst wo9e63485CH err] OH and formic acid at 23[err] C urR{3fUSS§RE659 f or
16 h. Filter each m xture through celite, washing with CH err] OH,
concentrate the filtrates, add 1.0 N OH and extract with 1:4

EtOH CH err]C[err], dry, filter and concéHPrate to obtain Preps. 7-1,
7-2 and 7-3: Prep. Substituted Piperidine Dat a 7-1
[err] MS(Cl/CH err]):mel71 (Mtl) [err]
m p. 138-140[err]C h} /[CHerr]): me212( Mtl) 7-3
[err] ( 18IMSNEICH,): m/e 271 (M+1
Preparation 8 10 _ml@ SUbStItu![YSg P|4|?)er| di neg - )I\/Et hod C

appropriate ami neSERE SHoRBIR, fed et o BB A, AR AL el Pa e
described in BxaniplGHaRH anddprmic apidat-233C; under dla fos#6 hn Filter each mixture
prepar ed: through celite [vﬁﬁ§h}ng]15|th pH doncentrate the filtrtdsCabddIQP N ane)

M es13 (WD) NaOH R eliFact Wik 14 E1QHCHoCT, %@ﬁh%@é@%ﬁj 3(MeD)

Step 2: Using t heohtaindnepsc7-deg& ankd-3:n Preparation 6. Step 3, prepare
the follow ng copppafids: substituted Piperidine Data :
. o MS(CI/CHz)m/e 171 (M+1)
71 Y N-CNH m.p. 138-140°C
7-2 MS(CI/CHg):m/e212(M+1)
HoN
g N-CNH
7-3 C" _@NH MS(CIVCHg4):m/e181({M+1)
Preparation 8
10 Substituted Piperidines - Method C

Step 1: Using 1,1-dimethyethyl 4-formyl-piperidinecarboxylate and the
appropriate amine in a reductive amination procedure similar to that
described in Example 42, Step 9, Preparations 8A, 8B and 8C are
prepared:

15 Prep, 8A: OH
MS(CI/isobutane) m/e313 (M+1)

Prep. 8B: t-Bub ND/\NQ,OH

MS(CICHa):m/e313 (M+1)
(o)
O™
Prep. 8C; 8O OH

20 MS(FAB):m/e299 (M+1)
Step 2: Using the procedure described in Preparation 6, Step 3, prepare
the following compounds:
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-39 - Pr ep. Subst.ituted Pi peridine Dat a 8-1

M5( FAB): m e213 (M+l) 8-2

M5( Cl / CH[ er r ] IWOn$6533853( M+ 1) 8-3 [err] PCT/US96/05659 _
MS(Cl/CH err]): mel99( M+l) Preparation
9 Substituted Heptan, 9and Hexanal dehydes Step 1:
[err] 5 Treat a suspen5| on 013

403,5-bis(triflu — mol) in
dry Et[err]O (50 _ra_r_gp.vd thsstmitmdrmpendmem 2 equi v 18 add 3
drops of pyridin Stiy h anbi ent ecant

t he solu-tionfronsp1yr| e h ride an vagorgte |nt3\t(§‘c“§ o obtain
the acid chloride (5.4 g n0|I 1 Cool alMsqution of
[(Cl-l['err])[err]S(][err NL| (50 M 839, 49. 63 nmmol ) in THF to -30C

and add a sol uti grr—of o, A=—circirtofo IICITyI acet : » 19.8
nmol) in dry THF|{8® n i ntaini rMS(@éCHMéQ 1ht or

bel ow -14[err]C. |Stir rlgafor {1 h. Cool the reactipn m xture
to -78[err]C and dd—a%c' ﬂt“‘“ o+

4-[3,5-bis(trifl {i8:®ne \% tyryl cH MSIGICKs):me199(Ms1) 6. 97 nmol )
e JOver mn. Stifr at O[err]C for 1 5‘) t hen
m

in dry THF (10 m{) dro
all ow to warm up] for 1 h. Pour on

of 1 NHC and ice, stir 30 m n and expgeisdration @jueous |ayer with Et OAc.
Wash with saturated aqueous 00 ) e I err]), filter

and concentrate in vacugatg%gécghﬁg .nsa?doi#e%%&éel\%a%uct. Purify by
flash 20 chronat Stgpathy over 180 g silica gel (particle size 32-63) and

elute with hexane: CH err]C [err] (70:38Fsto obtain 3.86 g (8.71

nmmol, 51 % of the title crystal lg ne cgggound. [err]H NVR (CDCl[err],
300 MHz) [err]: 7.72(s, 1 H Ar),7.60(s

a
ct (9-1)

5 Treat a suspension of 4[3,5-bis(trifluoromethyl)phenyljbutyric acid
(5.15 g, 17.55 mmol) in-dry EtoO:(50 ml} with SOCI2 (2.6 ml, 2 equiv.) and
add 3 drops of pyridine. Stir for 15 h at ambient temperature, then decant
the solution from pyridine hydrochloride and evaporate in vacuo to obtain
the acid chloride (5.4 g, 99%) as an oil.

10 Cool a 1 M solution of [(CH3)3Si]2NLi (50 ml 8.3 g, 49.63 mmol) in
THF to -30°C and add a solution of 3,4-dichlorophenylacetic acid (4.09 g,
19.8 mmol) in dry THF (20 ml) dropwise, maintaining the temperature at or
below -14°C. Stir at 0°-5°C for 1 h. Cool the reaction mixture to -78°C and
add a solution of 4-[3,5-bis(trifluoromethyl)phenyilbutyryl chloride (5.41 g,

15  16.97 mmol) in dry THF (10 mi) dropwise over 15 min. Stirat 0°C for 1 h,
then allow to warm up to room temperature and stir for 1 h. Pour on 50 mi
of 1 N HCI and ice, stir 30 min and extract the aqueous layer with EtOAc.
Wash with saturated aqueous NaHCOg (200 ml), dry (MgS0Og), filter and
concentrate in vacuo to obtain 7.5 g of crude product. Purify by flash

20 chromatography over 180 g silica gel (particle size 32-63) and elute with
hexane: CH2Cl2 (70:30) to obtain 3.86 g (8.71 mmol, 51%) of the title
crystalline compound. TH NMR (CDCla, 300 MHz) 5: 7.72(s, 1H Ar),7.60(s,
2H Ar), 7.41(d, J=8.3, 1H Ar), 7.29(s, 1H Ar), 7.02(m, 1H Ar), 3.66(s, 2H,



2H Ar), 7.41 (d, J=8.3, 1 HAr), 7.29(s, 1 HAr), 7.02(m 1 H Ar), 3.66(s,
2H, WD 96/ 34857

PCT/ US96/ 05659 - 40-

CH err]), 2.73o09s/ia857 CH2, J=7), 2.54(t, 2H, CHerr], J=7), 1r&rUsec/issss
CHerr]). IR (CH err]A[err]): 1720 cnferr] (C=0.

Using a simlar procedure with the appropriate acid, prepare t he
fol | owi ng conpounds: -40 - [err]

SHA) o) dofle. 2ciflap: Gl 4= R i BHagep Fom by "o (o

CH err]), 3. 02(t |R(c|-r2crg)H1720{:mr1r C=0)6.4), 2.86(t, 2H, CHerr] (t, 2H,

[C'j re]r 1, J=6.4)). I %@)"sf@%&pﬁé&é& lure %@ghﬁrgpﬁﬁfdnaﬁ&% prepare

([Cerr]Herr]d [@Prprg\@ne]comm}lp@ A79% .

[err] Add a sol utro of the gro;:lu;:t of fStep 1 (3.80 g.
golution o

8.57 mml) in dry THF (20m) to
[(CH err])[err]Si][err]NLi (9.35 m,
sol ution of 2-chloro-N nethoxy-N net
in THF (10 m)_ dropwi se over 10 m%, ¥dd 1.2 g of (é<l1 all ow t he

reaction mxtate to vvarmtoroomte rature over Ya peri od of 1 h and

stir overnight. AMieldigs%i 1bF NMR @Qﬁls,oﬂQQ]MHm)lﬁ nges AHAr) R60(s, 2H Ar),

te th I @@tﬂ‘?‘?ﬂl
aﬁgfr?ﬂe[ers] 58079? (L.])pl Mag H LQE?] he org@h?’g2 ayer
64
wi t h aqueous Pilter and evapor at e

in vacuo to obt alm(Cchlz)STIEZ(gcm (26—0)‘ the orly pr oduct . FAB-Ms: ni z
544 ([(Jerr]Herr]C[err]Flerr]NdJerrjo+ H[err], 61%.

OMe
¢

cl @ OMeQMe

10 cl (9-1B)
Y’eld 60%. FAB-Ms: m/z 383 ([C19H2035CI204 + H]*, 47%).
CFs

.IC\‘_)Me o] @ oy

Me*
o
cl J
Step 2. Ci (9-2)
Add a solution of the product of Step 1 (3.80 g. 8.57 mmol) in dry
THF (20mi) to a stirred solution of [(CH3)3Sil2NLi (.35 ml, 9.3 mmol) in
15 THF at -78°C. Add a solution of 2-chloro-N-methoxy-N-methyl-acetamide
(1.18 g, 8.58 mmol) in THF (10 ml) dropwise over 10 min, add 1.2 g of K,
allow the reaction mixture to warm to room temperature over a period of
1h and stir overnight. Add 10 mi of saturated aqueous NH;Cl and
evaporate the solvent in vacuo. Partition the residue between CH2Cl2
20 (150 ml) and H20 (150 ml). Wash the organic layer with aqueous
NaHCOg3 (150 mi), dry (MgSOy), filter and evaporate in vacuo to obtain
3.6 g (77%) of the oily product.
FAB-Ms: m/z 544 ([C23H2135CIoFgNO3 + HJ*, 61%).
Using the procedure of Step 2, treat compounds 9-1A and 9-
25 1B of Step 1 to obtain:

in 15 THF at -78C. Add a
I de (1.18 g, 8.58 mmmol)



Usi ng the procedure of Step 2,

1 to obtain: WO 96/ 34857
PCT/ US96/ 05659 -41 -
[err] wo 9s3488el d 77% FAB-Ms: M Z 530 PCT/US96/05659

[Cerr]Herr]C[err]Fl[err]NOJerr] + H[err], 52%.

Yield: 77% FAB-Ms: niz 484

Treat a solution of the product of Step 2 (3.5

(
EFC[err]H[err]C][err]qurr] + H[err], 30441- 5 Step 3:
[e
g, 6

.43 mmol ) in dry pyridi ne @
g, 7 78 mmol ) and heat to 6k
vacuo, partition the residue 10 bet\g CH
MySO4, filter and evaporate in va
Z- oxi res. Separate E-oxinme and Z- ci
120 g of Si(err]

nt

CFRenpve the pyridine in

(particle size 32-63 Et CAc: hexane

d
(20:80) to obtain 2.9elg 77289 FAD-Ms: 539([623319§J50|2F6N03ftw,€5@%bf

Z-isorrer. 15

the foll ow ng:

5l

10

15

20

9-3(E): FAB-Ms (E-anérer D: n12 573
([Cerr]Herr]d[err]Flerr] N err ]yl

E-isonmer (CDCl[err], 300 WHz) [err] €
(Z-isomer): mz 573 ([C[err]H[err]CI[
709 . [err]H NVR- Z-isoner (CDGFI T], 300 MHz) [err] 4.69 (H-[err])
Using the procedure of Step 3, treat co¥pounds 9-3A(9®@B)o- 20 3B to obtain

OMe . Terr] H NVR-
. @ 9-3(2): FAB-Ms
F[er FPePriderr] + H[err],

Yielfe77%. FAB-Ms: m/z 484 {{Co3H27 35CIaNOg + Hi+, 30%).
Step 3:

_CFs CFa

MeO,
OMe N

OMe

meN CFs

_§ Z-isomer .
o Erisomer 1.1 (9-3E, 9-32)

Treat a solution of the product of Step 2 (3.5 9,6.43 mmol) in dry
pyridine (10 ml) with O-methoxylamine HC! (0.65 g, 7.78 mmol) and heat
to 60°C for 1h. Remove the pyridine in vacuo, partition the residue
between CH2Cl2 and water. Dry over MgSO04, filter and evaporate in
vacuo to obtain the mixture of E- and Z-oximes. Separate E-oxime and Z-
oxime by flash chromatography using 120 g of SiO2 (particle size 32-63)
and sluant: EtOAc:hexane (20:80) to obtam 2.91 g (79%) of E-isomer and
0.47 g (12.8%) of Z-isomer.
£-3(E): FAB-Ms (E-isomer): m/z 5§73 ([C24H2435CIoFgN203 + H]*, 27%).
1H NMR- E-isomer (CDCl3, 300 MHz) 5 4.08 (H-y).

9-3(2): FAB-Ms (Z-isomer): m/z 573 ([C24H2435CIoFgN203 + HJ*, 70%).
TH NMR- Z-isomer (CDCI3, 300 MHz) 5 4.69 (H-y).
Using the procedure of Step 3, treat compounds 9-3A and 9-

3B to obtain the following:

. OMe N,‘o'\"e oueo.
N CFa

Me®
5 J
Cl @ . CF3 ,
c E-isomer cl Z-isomer (9-3A(E); 9-3A(2))
Yield: 73% of E-isomer (m.p. 62-64°C) and 18% of Z-isomer.

N

=
@,
2

treat conpounds 9-1 A and 9- 25 1B of Step

wi th O net hoxyl am ne HCl (0.65

d[err] and water. Dry over
a|n the m xture of E- and

y flazggﬁlgromat ogr aphy using



Yield: 73% of E-isomer (mp. 62-64[err]C) and 18% of Z-isoner. WO
96/ 34857 PCT/ US96/ 05659

-42 - 9-3A(E) Ms-Cl+/CHerr] (E-isoner): nlz 559

([Cerr]H errZdpeBs7TF[ err] Nerr]Jerr] + Herr], 100 RCTYSRHSFTN NVR-
E-isonmer (CDCl[err], 300 MHz) [err] 4.11 (HYy). 9-3A(2):

Ms-Cl +/CH err] (Z-isoner): nfz 559 ([C[err 12|[err]CI[err]F[err]N[err]CIerr]
+ Herr], 100% . [err]H NVR-Z-isoner“(CDCl [err], 300 MHz) [err] 4.71

H 61
U S50 and 2308 eerﬂr@mE-nsomen g B O T R SR 1 o
513 ([Cerr] H er r‘](lb%)er H NMR+ Eﬁﬁmmeﬂ (GD%[WMH&FAH (H+). [err]H

NVR- E- i soner ( 5 FAB-

Ms (Z-isoner): ) {Z‘%rr (errf’ riﬁ‘f‘&(l‘rﬁlgz? C!?ﬁfﬂ%i%wb%

[err] 100/«) )Step 3 (9-3(E))

(1.43 g, 2.54 mol) ame NDMeTHF (20 n1) ﬂgee 8C, add 6 M of 1 MDibal-H

i n hexane (6 nmol (S/e é od oﬁ Eﬁe 78[err]C for 30

mn, then add 15 nd 1 gMe ow t he reaction

m xture to warmto ro toMe di | ule OeOACc (100 m),
err]OMe filter and

nper
separate organic | ayey m an@Bus dry
evapor at e |n cuo Tream t due W t [err]@,,sg,hé,t g Y ate
[ = ﬁé} pur i |cat|@r3§@i @?@

I n vacuo. roduct imme
t he procedure des ﬁl%@&éﬁfﬁﬁwar(m Pebl*ﬂﬂ@éjﬁ)r%!!q?%%c@rﬁ%%ﬁ?mef
9-3A(Z), 9-3B(E) 288(E): IABMS (E-isomer) m/h&18d[CaHzy e CipN20g et idpd2%).

3 A(2). 9-B(B) anth fnfik/E-isomer (CDOI3, 300 MHz) § 4.10 (va‘ Preparation
9-3B(Z): FAB- Ms (Z-isomer): m/z 513 ([C24H30 Izr]\lzos + H]"' 60%).
CFs

| cl E-isomer
10 Step4: cl (9-(E)

To a solution of the E-isomer of Step 3 (9-3(E)) (1.43 g, 2.54 mmol)
in THF (20 mi) at -78°C , add 6 ml of 1M Dibal-H in hexane (6 mmol) over
a period of 5 min. Stir at -78°C for 30 min, then add 15 mi of HoO and 1 ¢
of NaF. Allow the reaction mixture to warm to room temperature, dilute with
15 EtOAc (100 ml), separate organic layer from aqueous, dry (MgSOy), filter
and evaporate in vacuo. Treat the residue with Et20, filter and evaporate
in vacuo. Use the product immediately, without purification.
Using the procedure described in step 4, treat preparative compounds
9-3A(Z), 9-3B(E) and 9-3B(Z) to obtain the corresponding aldehydes
20 9-A(2), 9-B(E) and 9-B(Z).

Preparation 10
CF3

°o\,©\m

Treat a solution of 2-thiopheneaceticacid (1.6 g, 11.2 mmole) in
anhydrous THF {100 mL, -78°C) with lithiumhexadimethylsilazide (24.5
25 mmole, 1M THF soln.). Warm the solution to 0°C over a period of 2 h, then
cool to -78°C and add ethyl [[3,5-bis(trifluoromethyl)phenyi}-methoxyl-

8N

]



Treat a solution of 2-thiopheneaceticacid (1.6 g, 11.2 mmole) in

anhydrous THF (100 nmL, -78[err]C wth lithiunmhexadi nethyl silazide (24 5 25
mole, 1 MTHF soln.). Warmthe solution to OC over a perlod of 2 h, then
cool to -78[ ewopesssti add ethyl [[3,5-bis(trifluoronethyl)pREHESPeIsEshoxy] -
WD 96/ 34857

PCT/ US96/ 05659 -43- acetate
(3.55g, 11.2 mol e) dropwi se as a THF sold’?lon (10 mL). Stir the

Quench the r sact Perialn (:5g 1.4 ity dibob B8 HE A THE Safiol T . Befehe o,
wi th Et OAc ( 100ntgsultingsnixture ferr4jhand allowithe iemperajura tewm t8 @ Chrine 5 (1X
50 ni), dry (Naf a“ubhéﬂr% FeabtiG With ATRENOAS Enhdi<ir 61 4H, NDifuité tiee WacBionde

roduct. Purify b hr o h r to give
Phe ' Thile b TInR a(égﬁm@%sgqhﬁﬁr@"%%ﬁh et B dé’i?'@e%f’?*i" bam
VB: (O + CH| €5 r] {1X §8mplds dry) (Ne@S04) and concentrate to obtain 3.4 g of crude
Preparation 11 product. Punfy by smca gel chromatography (3:7 EtzO:hexane Flogive the

anhydrous THE e paRind, 28 a3 Hndle, 6% il as Feodneioad” ol o 5. 3

cycl ohexane: Et[eMS((pl+/CH4)éMd é‘)BlBSfor 1 h at O[err]C. Cool the solution

to -78C and add the product of i@uéﬁ 1$tep 1 (5.27g, 15 mmol e)
dropwi se as a THF solution (10 15 rrL) Stlr pe resulting mxture for 4 h
(-78[err]Cto O[err]C) and quench with turated aqueous NHerr]d (10
m.). Extract with Et QAc (100nl), wash @ wat er (2X50nL), brine (50
m.), dry (Na2SO4), and concentrate. crude by silica gel

col um chr omat ography (8 2 Et OAc: he to obtain the title conpound.
(2.5 g, 44%. Ms: (d +/CH[err])(|VHH.erl ) 378. 20

Preparation 10 [err]

Treat a solution of 4-picoline (1.42g, 15 mmole) in anhydrous THF
(50 mL, -10°C) with phenyllithium (15 mmole, 8.3 mL cyclohexane:Et20)
and stir for 1h at 0°C. Cool the solution to -78°C and add the product of
Example 47, Step 1 (5.27g, 15 mmole) dropwise as a THF solution (10
15 mlL). Stirthe resulting mixture for 4 h (-78°C to 0°C) and quench with
saturated aqueous NH4Cl (10 mL). Extract with EtOAc (100mL), wash
with water (2X50mL), brine (50 mL), dry (Na2S04), and concentrate.
Purify the crude by silica gel column chromatography (8:2 EtOAc:hexane)
to obtain the title compound. (2.5 g, 44%). MS: (Cl+/CH4) (M+H+) 378.
20 _ Preparation 12
OPh

Y CF3

CFs

Step 1: Treat a solution of 3,5-bis(triflouromethyl)benzaldehyde (10 g,

0.04 moles) in toluene (130 mL) with carboethoxymethylenetriphenyl-

phosphorane (14.38 g, 0.041 moles) and reflux in toluene for six hours.
25 Remove the solvent under vacuum and dissolve the residue in CH2Clz

and filter through a pad of silica gel (50 g) on a suction filter. Concentrate

the filtrate and dry under vacuum to give the title compound (13.01 g) as a

white solid. MS(ClI, M+H+), m/e 313.

~ Step 2: Treat a degassed solution of the product of Step 1(31.09,0.04

30 mmoles) in EtOH (60 mL) with 10% Pd/C (1.3 g), introduce Hz gasto a

pressure of 20 psi. and shake at room temperature for 2 hours. Filter



Step 1: Treat a solution of 3,5-bis(triflouronethyl)benzal dehyde (10 g,
0.04 noles) in toluene (130 nL) with carboet hoxynet hyl enetri phenyl -
phosphorane (14.38 g, 0.041 noles) and reflux in toluene for six hours. 25
Renove the sovodesassnder vacuum and di ssol ve the residue in ¥E/asspsasy err |
and filter through a pad of silica gel (50 g) on a suction filter.
Concentrate the filtrate and dry unizmyacuun1to give the title
conmpound (13.01 g) as a white solid. (A, MHerr]), me 313.

Step 2: Treat a ¢gegass S tlon of roduct { e 04 30-
P2y TR o 008 SEuB Bt ThPrg pebpht By Gaim i A g wd
pressure of 20 pcompaurﬂﬁ&a[kaﬂﬁl MS!QhMeHﬁbMus‘EBfor 2 hours. Filter
WO 96/ 34857 Step3: Treat an EtOH solution (200 mL) of the E%duct of Step 2 (13,

PCT/ US96/ 05659
distillation to Qtﬂﬁl'ﬂ"{eﬁfe“’#ﬁ@@q“ews &8 Bﬁ"gi(le@f Jn]-)‘ \(/@2& mpleRlerr]),

me 315. 5St ﬂeastheTsomaiomat refioHos 81 hutGoohtheomixtureto edom tempetaturet  of
Step 2 (13 g, mL 6 vaémﬁﬁ §no°fP| dWE r@é@ﬁe(uﬁo% 12
m, 0.26 noles). ?g eso uxfo he m xture
to room tenper at mag.e 1 Lilﬁ E’PH E’G\"?@WE Qfg Teé’f rﬁ ation.

Di ssol ve the respthduct into EtOAc me 200mLyL vash the Et@ACdayey with watep (2x 50

concentrated HC h
20 e M A e
sol vent by v&¥uu aff %1 26 g). M p.
?ﬁ 67[e(r]I r] tC ]Ic\/BSStép 4)\VArgatra $olution cfSthe product obiSiep 3:(11.268 3y, anaaahotes]bm( gg 0
e product o rﬁb‘le@r err

m.) \FI)\IIth oxal yl W?W@%gﬂth%xﬁggﬁg%aééﬁ gd 047 4dd se with
stirring) and a CrRRVSgwit "Q?PP Pﬁ@cﬁi‘?(ft r ‘F‘Sdﬂ‘?“ ﬁﬂperature
for 2 h and heat tempe:atUraxOrfz)h ahd heahto @duk fariib mmﬁuobmetreacmnnol&om

tenperature ggd ¢ @'ﬂg r?ﬁ‘ﬁdtdanﬂ %Fﬁé} mss%gé
di ssol ve th v Hepsaedy t
af ford an of f-wheissoygH Pafeﬁiﬁ?%es@?tvlyepﬁé ol ko rrf&n?mﬁ RES i
dropwi se into a afford &0 pt:wiite)salid! Dissoiverthepdoliddh Ql-&Cilz ng(IBleéhnd)add;) |n a

m xture of CH2CI g [%é dbiGohk b H%ﬁ v(/§t7lq

|
e ok UM Wl o BmRoRe 2 17, o
)

anﬁOdr yempgﬁﬁirewvbbnxgmeatrd\mnceatrateltowellbw ollaclaenkssb!se in at ion to

afford a SﬂJiEch BIOOTALE WelsHl with &0.99 M 1EP2 »350 ALl %ﬂe@ 1 9(%
[NngL ]e rrl) nie 36 and dry (MgSQO4). Remove the solvent by vacuum gtlon to afPo

light yellow solid (9.2 g). M.p. 39-40°C. MS (Cl, M+H+) m/e 363.
Preparation 13

CFs
HzNK\©,

25 CFs
Treat a suspension of 3.5-bis(trifluoromethyl)phenyl acetic acid (5

g, 18 mmoles) in CH2Cl2 (100 mL) with oxally! chloride (4.7 g, 3.3 mL, 37
mmoles) and a trace (3 drops) of DMF. Stir the mixture at room temp.
under N2 for 1 h and then heat to reflux for 1 h. Cool the mixture and

30 remove the solvent in vacuo. Dilute the residue (5.2 g) with toluene (20
mL) and concentrate under reduced pressure (3 times). Dilute a portion
(2.9 g, 10 mmoles) of the crude residue with CH2Cl2 (10 mL) and add to a
rapidly stirred biphasic mixture of water (30 mL), concentrated NH4OH
and CH2Clp (30 mL). Stir the mixture an additional 15 min to obtain a

35 precipitate. Separate the organic phase, dilute with 10 mL of EtOAc to
dissolve the precipitate and dry (MgS04). Remove the soivent by vacuum



Treat a suspension of 3.5-bis(trifluoronethyl)phenyl acetic acid (5

g, 18 mmoles) in CHerr]dJ[err] (100 nL) with oxallyl chloride (4.7 g, 3.3
m., 37 nmol es) and a trace (3 drops) of DMF. Stir the m xture at room
t enp. unggogigdssror 1 h and then heat to reflux for 1 h.PCDUBGHNGSS

m xture and 30 renove the solvent in vacuo. Dilute the residue (5.2 @)
with toluene (20 m.) and concentrate under reduced pressure (3
~times). Dilute a portlon (2.9 g, 10 nf®res) of the crude resi due with

CH d 10 ni dd t t
of vat br (30 ), WENT and Wiuregy Berrpaniue Wik Elgtiieene (% fity Ay Telet) ©
Stir the mxture athezsdlutz 48 g) by vaouum tfittratiohind drymdepvmuumtatssolvseqaar ate

O DN kel 8 R T go i e

06/ 34857 mmole) in small portions. ﬂ@gatl)@mlgg@s@ reflux for

;;_15 ) 1 Cofl: g It | 3thj &bl and theri treatatith 200mlr ofsa digture mesOHaddisz?d (30"
, 4:1). ec . . (s \ r

under vacuum Di ss@l‘v Q&Braiﬂwp% r%'g% #)’“ﬁ%‘%%?é@g] ém&ﬁ '%Ebg{élgsgml y) in

THF (20 nL) and adfiltration rough calilenDijuts the qrganic py asgmthmﬁi&ésc lIId

portions. Heat thegiatt with 1wHCB(SOém.f Ef%\ky &dueoo@phawwuhnmnmmm th

20 nL of a m xture

stirring for 20 m%ﬁ{aﬁtﬁ(ﬂ#/ 2?% a%:é?:ha{ér #@#S{)?)g%ﬁq hr ough
celite. DilutdQ hecancgaimte l{ﬂﬁ'&é!awlt"htﬁﬂﬂ\@ QQ he tiflgycompoungyt r act with 1
N HCl (30). BaSlGdnédMamﬂﬁCEtOma Mrhfabavéduhbéﬁawdm to a rexidisteoil Wi t h

CHerr]dJ[err] (2 r 10
concentrate under %/‘?adgﬁiﬂmag gcgsz %ﬁﬁaﬁﬁlpm%@&lﬁgﬁﬁd
Concentrate the Etmpql&‘ﬁés ?ﬁﬁﬁ&vﬁ%@eﬁ“*ﬂ%wﬁl?@a reddi sh oi |
and triturate with Et[err]Oto obtaln anEgdﬂ'p]eo-nal 0. 11 gns of the title
conpound as t hg HC 1-H8 5-bidthifiub tithil Bntd nviintst 3- :

Exanmple 1 15 -4 -1- inyl)-2-

1-[[(3.5- bls(trlfluoronethyl)phenyl]nethoxy] 3- (3, épglchlorophenyl) 5-(4-
hydr oxy- 4- phenyl - 1- pi peri di nyl) - 2- none Met oXi me

[err] Treat a solf|fog o eob’ t of Preparation 4
(270 ng, 0.417 mol) in dry pyrrdife t®F20- met hoxyl ani ne HO
(52 ng, 0.626 20 mmol, 1.5 eq) and heat O[err]C for 30 mn. Alowthe
vessel to cool to - 23[err]C and re he pyridine in vacuo. Take up
the crude product in a ci

Treat a solution of the product of Preparation 4 (270 mg, 0.417

mmol) in dry pyridine (5 mL) with O-methoxylamine HC! (52 mg, 0.626

20 mmol, 1.5 eq) and heat to 60°C for 30 min. Allow the vessel to cool to
23°C and remove the pyridine in vacuo. Take up the crude product in a
minimal amount of CH2Clo (2 mL) and apply to a silica gel column (2.5 cm
x 15 cm) packed with hexane:EtOAc:triethylaminé (66:33:1). Elute with the
same solvent system to obtain 190 mg (0.281 mmol, 67%}) of the title

25 compound as a colorless foam.
HRMS (FAB, M+H+): m/e calc'd for [CaaHagN203CloFglt: 677.1772, found
677.1785.

Examples 1A to 1F are prepared from the product of

Preparation 4 in a procedure similar to that described for Example 1:
CFa

OH
Ph—b f ~/©“ )
N. 0 CFs

Cl



m ni mal anount of CH err]dJ[err] (2 nL) and apply to a silica gel colum

(2.5 cm X 15 cm packed wth hexane: Et OAc:triethylam ne (66:33:1).
Elute with the sanme solvent systemto obtain 190 ng (0.281 muol, 67%
of the title Moo%8found as a col orl ess foam HRVS ( FREBI/OSMASES ni e
calc'd for [Clerr]Herr]Nerr]err]C[err]Flerr]][err]: 677.1772, found
677.1785. Exanpl es 1A ta 1F are prepared fromthe
product of Preparation 4 in a proced B& simlar to that described for
Exanmpl e 1: —*_['G‘H_W_J%&W

PCT/ US96/ 05659 |Ex.] - A Starting HRMS 35 Ex. A
Starting HRMVB HRVG Material | (FAB, M+H) | Found of i 2 (FaB,
MrH err])  Found cale'd chlc'd

1A =N-OH 1A OH 6paydrox 46831182% 663.1625(f isoner)

am ne[ err] HC HZ istmés am'"% OX)I 663. 1616 663. 1631

(E isoner) anf hel ICI Bydrosy¥ q| YA RS 753. 2085
753, 2069 A BlIRGINS amirteHGhxy| Ligeslfeis  Fe6516%Y >3 2
am ne[ err] HG ‘ . -6% D=ty &94=3-929 '691. 1922
hydr oxyl =N-OCH2Ph hvdr! e[ ef F/PHGOSS

=N- OCH[ err] CH=CH er r{] OaIIyI .

- 1a ﬁg 703. 1946
hydroxyl et Ul |él i< O'chyE-I !*—W
719. 2242 719. zm%-N- H3 69144 [e

[

1G
=N-OCH err] COoH | Hllerr]NoCH er r Z‘ﬂm"ﬂm 721 (M)
[err] HC 24 i‘v‘r'rl) o em—egaqﬁm—]—
H err]NO(CH err]jifer rﬂ“‘qc’a“&c!:‘BQHZ 5;,'1807 703.1929 rlH err] HCG
Exanpl e 2 amme-HCl [err] .
—N- O-rbutyl-
1F | =N-OC(CH3)3 hydroxyl 719.2242 719.2252
amine-HCI
18 |=N-OCHzcooH | H2NOCH2C02H 721 (M+1)
- HaNO(CH2)z-
1H | =N-O(CH2)2COOH COpHeHCI 735.1827 735.1807
Example 2

J _F
OH Q" FyF
o
N o F
| Fr
cl

Treat a solution of triethyl phosphonoacetate (18 ulL, 0.11 mmol, 1.1 eq) in
dry THF (1.5 mL) at 0°C with {{CH3)3Si]oNNa (110 puL of 1 M THF, 0.11
5 mmol, 1.1 eq). Stir for 30 min at 0°C and add a solution of the ketone from

Preparation 4 in dry THF (1.5 mL), using THF (0.5 mL) for quantitative
transfer. Allow the reaction to warm to 23°C and stir for 24 h. Quench the
mixture with water and extract with CH2Clz (3 x 25 mL). Wash the
combined organic layers with 5 % aqueous NaOH, dry (Na2S04) and

10 concentrate to give the crude product as on oil. Purify by preparative TLC
(0.5 mm silica gel; eluant: CH2Cl2/CH30H (saturated with ammonia) '
(95:5) to obtain 41 mg (.057 mmol, 57%)} of the title compound as & film.
HRMS (FAB, M+H*): m/e calc'd for [CasHagNO4FsClo]+: 718.1926, found
718.1915.



Treat a solution of triethyl phosphonoacetate (18 [err]L, 0.11 mmol, 1.1

eq) in dry THF (1.5 nL) at O[err]Cwith [(CH err])[err]Si][err]NNa

(110 [err]L of 1 MTHF, 0.11 5 nmmol, 1.1 eq). Stir for 30 mn at 0C and
add a sol uti orWOP6/34887 ket one from Preparation 4 in dry TRGIASEASEH )
using THF (0.5 nL) for quantitative transfer. Allow the reaction to

warmto 23[err]C and stir for 24 h. @encw m xture with water and

extract with CHerr]CdJ[err] (3 x 25 nl) h the conbi ned organic

| ayers with 5 % aqueous NaOH, dry (Na2 )‘,\ # concentrate to give the
arive

crude product as on oil. Purify by prepar (0.5 mmsilica gel;

el uant: CH err]d [ err] Resphe itl}mcegm compeund.pt ExampleriAby HPLC ysingg) ¢ o

?EtA gi n Nﬁ[m ]()05balwbhirlﬁl?:%Achhirbﬁcﬁr?Haﬁ> etﬂd:]na 2@ éml ¥60.0 cm., HRVE
: err]): r L. r e

718. 1026, - f ound 155 @@é&fgxféﬁh HeRaite)! \@@&}, &1l fdothb e%'ch%r&J.be.

PCT/ US96/ 056595 Example 3, the (+) isomer: -47 -

Exanpl es 3-4 Resol ve t he m anple 1A b

HPLrCT:pu3| ng a Dai %0 MlHaHO@lin.A[;&ﬁ'e-é‘ﬁ %Of&&a%%%@ (r:n(;l um (2?/0

cm x 50.0 cm, Example’3A theR:)umet I n hexane) Four inj ections of 100 ny

each provide: 5 Exanple 3, the (+) isonsy mg; tlerr]=

10 min.; [err] = +6. 5[?46 (F?-Q7q'&t dﬁlﬁ[eraﬁf (°=001 Gk‘lﬂb)le 3A, the ( )

| somer e E 0 Gl "BJQ i o Sz O

CHCl [err]). nap lar mannek, resel y}eéq °ftlﬁ’éa kﬁ?‘"

Exanpl e 1B t 010bt &Exampleskangdds 4 and 4A: Enantlomer A

t =21 HR
[ E:[ere:]r] H er r]mNFer E’q';?Ef i@ﬁg g i ﬁlg ﬁﬁﬂ%ﬁgﬁ%ﬂ@w oundc%’gg.f%m;
Enanti oner B: ¥ Qoél-c d for

[CJerr]Herr] N[ er rld eEnatﬁt[umer]B:‘l '{Hefa‘] Jmin.; HBMSGFAB, MaHi): D48 caB2ilfor 15
Prepare_ exanpl es gc:ﬁl Jﬂgbgpgcggo@ggqmgf ogﬁarﬁﬁﬁ% sand 3A,
e

respectively, én mannef Simfar to that scrib in Exanple 8, using
CHerr]l as the al kyl halide and DW as the sol vent.
Exanmpl e 5 Prepare examples 5-6 from the products of Examplee8 ahd 3A,

respectively, in a manner similar to that described in Example 8, using
CHal as the alkyl halide and DMF as the solvent.
Example 5

s

HRMS (FAB, M+H*): m/e calc'd for [CaoHzaN203FgCla)*: 677.1772, found
677.1769. |
Example 6

Hs FEEF
25 . HRMS (FAB, M+H*): nve calc'd for [C32H33N203F50l2]+: 677.1772, found
677.1762.



HRVS (FAB, MrH err]): mle calc'd for
[(Jerr]Herr]Nerr]err]F[lerr]d[err]][err]: 677.1772, found

677.17609. Exanpl e 6

[err] Ao okissy (FAB, MrH err]): me calc'd for PCT/US96/05659
[Clerr]Herr]Nerr]Jerr]Flerr]C[err]][err]: 677.1772, found

677.1762. WO 96/ 34857

PCT/ US96/ 05659 -48 - - 48-

Exampl e 7 err Treat a
solution of the ketone of Prepar at I on :F"@Merrb 0. 154 mml ) in

ethanol (3 nL) with acetic aci
nmet hyl - pi perizine. Stir the m
triturate with water using soni

rops) fol I‘O'Vom‘ 1-am no-4- 5
lqat 60C f oN é‘%oncent rate and
atfom Filt t uItlng colorless solid

and wash with water (3 nL) to : G, /5 %9 of the

pr oduct as a colorless solid, np 48-49err]C S (FAB, MtH err]):
me calc'd for [C[err]H[err]N[err]qerr] rr]Flerr]][err]: 745.251 1,
found 10 745. 2502. Usi n ym | ar procedure but
substituting 4- am nonor phol i ne, di jhyl hydr azi ne and

gbﬁ&ﬂﬁ;ﬂg- %!oe;gzgﬂge??ﬁg solution Jf?lfie .ﬁéﬁﬁb'b?.ﬁeﬁ?rhﬁ\(ﬁ AR BF frigZ 0%4. obt ai n

mmol) in ethanol (3 mL) with acetic acid (3 drops) followed by 1-amino-4-

5 methyl-piperizine. Stir the mixture at 60°C for 1 h, concentrate and
triturate with water using sonication. Filter the resulting colorless solid and
wash with water (3 mL) to give 86 mg (0.115 mmol, 75 %) of the product
as a colorless solid, mp 48-49°C.
HRMS (FAB, M+H+): m/e calc'd for [CagHaoN4O2ClaFgl*: 745.2511, found

10 745.2502.

Using a similar procedure but substituting 4-
aminomorpholine, dimethylhydrazine and 4-amino-1 -piperazineethanol
for 1-amino-4-methyl-piperizine, obtain compounds 7A, 7B and 7C,
respectively, as E/Z mixtures:.

oH N(RAR®) [
N o CF,

_ cl
cl
1 FRWIS
Ex. -N(R2)(R3) calc'd HRMS
(FAB, Found
M+H*)
7A -N’_\o 732.2194 | 732.2184
—/
7B -N{CHa)2 690.2088 | 690.2100
7C -NCN-(CH -0 | 7752616 | 775.2641




respectively, as E/Z m xtures: [err]

HRMS Ex. -N(R[err])(Rerr]) calc'd HRMS

( FAB, Found MtH err]) 7A

732. 2194  733w@ 36)34ss7 [err] 7B - RMCTABeA0SE39[ err ]
690. 2089  690. 2100 7C J[err] 775.2616  775.2641 WO

96/ 34857 :

PCT/ US96/ 05659 -49 - -49 -

Exampl e 8 [err]

Treat a solution of Exanple 1 A (400 nyExampl® $mwl) in dry DVF (12

m) at OC with 60% NaH in mneral oil (48 ny), cedelHsf or 40 mn 5 and
treat with nmethyl bronpacetate (668@[err]lL, OG&;% 1.05 eq). Stir for

30 min, pour into EtOAc (250 niL) pf at ed C err] (200 nmL) and
extract. Wash the organic |layer wt ol hen brine (10 ni)
and dry over Na[err]S(Oerr]. Purify the c e mxture by silica gel
chromat ography (4 x 15 cm hex/EtQAc 1:1 % NEt[err]) to give 361.8 ng
10 (0.492 nmmol, 82% of the pure product %{n oi l. "HRVS ( FAB,

MrH err]): mle calc'd for err]H err] [ er Nerr err] [err
735. 1827, found 735. 18 altasc'&mﬂ"OfExa“‘!P]E—'L’*( rﬂ"lﬂa)indnJ

procedure, treat DMF promiyat 0PChitngd% NaH in mineraltoll (ﬁaengipaﬁrdpr 4ominal kyl
halide to obtagn LG gt WihfiHBMuEGstat B8 1L, 0.633 mmol, 1.05 eq). Stirfor
30 min, pour into EtOAc (250 mL) / half saturated NaHCO3 (200 mL) and
extract. Wash the organic layer with water (2x100 mL), then brine (10 mL)
and dry over NaSOg4. Purify the crude mixture by silica gel
chromatography (4 x 15 cm; hex/EtOAc 1:1 w/ 2% NEts) to give 361.8 mg
10 {0.492 mmol, 82%) of the pure product as an oil.
HRMS (FAB, M+H+): m/e calc'd for [C34H34ClaoFgN2Os]+: 735 1827, found
735.1839.
Using a similar procedure, treat the product of Example 1A
with the appropriate alky! halide to obtain the following compounds 8A-8L.:

R‘l
HO d GFs
”
N (o]
CFs

ci

15 Cl

HRMS
Ex. R1 Alky! Halide | calc'd | HRMS
(FAB, | Found

M+H*)
8A |-CHaCH2CO2CHg Me 3-Br-propionate| 749.1956 | 749.1984
8B |-CHoCN Br-acetonitrile | 702.1725| 702.1720
8C |-CHa(CH2)2CO2CH3 Me 4-Br-butyrate | 763.2140 763.2143

8D |-CHp(CH2)3CO2CHg | Me 5-Br-valerate | 777.2297| 777.2304
| 2-Br-1-{t-Bu-diMe-

8E |-CHoCHoOH silyloxy)-ethane” 707.1878} 707.1856
8F }-CH2CHpOCH3 2-Br-ethyl 721.2035] 721.2029
Me ether

8G |-CHaCHaCHz-Phthalyt | "PEPORY)" | 850 2240 850.2248




[err]
Ex.
( FAB,

R err]

Found

8A -CHl err] CH worokSf85®rr ] CH err]

8B -CH err] CN

HRVE

Al kyl Hal i de calc'd HRMS

MH err])
Me 3-Br-propionate 749. 195K/US0HE8 4

Br-acetonitrile 702.1725 702.1720 8C

-CHerr](CHerr])[err]Cderr]CH err] Me Br butyrate 763.2140 763. 2143
8D -CH err](CH err])[err]COerr]CH err] S-Br-valerate 777.2297
777.2304 8E oLt - 707.1878
707. 1856 qu k{-lgcl-l@mdi-lgom] 721. 2035
721. 2029 . CH[ err ] 1Pht hal yl

N- (3-Br-propyl) -
PCT/ US96/ 05659

-CH[ err] CH( OH) CH[,
(t-Bu-di Me-silyl -

Me et her 707. ]
et hoxy- e d

epi bronohydrin
4-(3-C -propyl)-1

757.

182
& (L err]
18| 707. 18 BpibrofrbhyRtin | ﬂ![?éﬁ OCH err]

2140 751@159 F]8K (elr

419. %878 . 1881 8L ,
- . 2303 778, 2h05(3-01-propyl)-1- i | MZ% esilylation
el 3 h 2k tmyn-mweroy}’fﬁt??g %{“3 tion of the
qtirg§ing S/ VHOH for{3 h at}j60[err]C.

with 1 M TBAF in
trityl group by
Exampl e 9
5
10
15

* Followed by desilylation with 1M TBAF in THF (3 h, 23°C).
** Followed by deprotection of the trityl group by stirring in PPTS/MeOH
for 3 h at 60°C.

Example 9
CHoCONH2
HO o CFs
”
PH)O N
N (o)
CFa
cl
Ci

Treat a solution of the product of Example 8 {57 mg, 0.078
mmol) in MeOH (3mL) at 0 °C with gaseous ammonia for 5 min. After
venting 2-3 times, seal the vesse! with a polypropyiene cap and stir until
TLC shows the reaction is complete {20h) to give (56 mg, 0.078 mmoi,
>99%) of the pure product as a colorless powder.

HRMS (FAB, M+H*): m/e calc'd for [C33H3z3ClaFgN304]%: 720.1831, found
720.1841.

Using a similar procedure, treat the product of Example 8
with the appropriate amine to obtain the following compounds 9A, 9B and
9E; treat the product of Example 8A to obtain 9C and 8D; and treat the
products of Examples 8C and 8D to obtain 9F and 9G, respectively:



[err] Treat a solution of the product of

Exanple 8 (57 ng, 0.078 nmmol) in MeOH (3n.) at OC with gaseous amoni a
for 5 mn. After venting 2-3 tinmes, seal the vessel with a
pol ypropyl ene WB6BM8 stir until TLC shows the reacti on BCI/USHHEHE o
(20h) to give (56 ng, 0.078 mml, 10 >99% of the pure product as a
col orl ess powder. HRVS (FAB, MrH ertk):. mie calc'd for
[Clerr]H err]C[err]F[err]NNerr]Jerr]][err]: 720.1831, found
720. 1841. Using a simlar procedure, treat the product
of Exanple 8 with the approzlrlate am ne o obkgg n the foll ow ng
conmpounds 9A, 9B and 15 9E; he produ®t of anple 8A to obtain 9C
and 9D; and treat the prodf¥ Exa Ieé 8 d 8D to obtain 9F and
9G respectively: WO 96/ 348 CFs
PCT/ US96/ 05659 -51-
[err] HRMS Ex. R err] Am ne
calc'd HRMG ( FAB, Foun ¢ 9A CH err] CONHCH err ]
CH err]NH err] 7341087 7342008 cnn - '\4 ON(CHLerr])[err]
(CHerr])[err]NH 748 2 748. 3123 - r r| CONH err]
ANARERSOANE T -2 Eopets ) D Aipine r]CI—[ éj;;:c\l 13
CH err]NH err] (48. 2144 748. 212 9E - )]
Herr]NOH in Me k6 1780 736 17@7 +H+
: 9A |-CHoCONHCH3 CHzNHo 734.1987| 734.2008

9B |-CH2CON(CHa)2 {CHa)oNH 748.2144 ]| 748.2123

9C |-CHaCHoCONHo ammonia 734.1987 | 734.1976

9D }-CHoCHpCONHCHs CHgNHp 748.2144] 748.2124)

9E |-CHoCONHOH H2NOH in MeOH | 736.1780) 736.1767

9F {-CHaCH2CHoCONH2 ammonia 748.2144] 748.2169

8G |-CHo(CH2)3CONH2 ammonia 762.2300] 762.2303

Examples 10 to 18
Using the procedures described below, compounds of the
following structuralf formula were prepared, wherein the definitions of R?
5 are shown in the table below:

HO 21 CFs
N’
CFs
Cl
__c
HRMS calc'd
Ex. Rt (FAB, M+H+) |HRMS Found
10 |-OCONHCH3 720.1831 | 720.1820
11 N 735.1940 | 735.1956
HL NH2
12 N"OCFs 749.2096 | 749.2109

13 (Eo>=° 763.1776 | 763.1799




OF -CH err]CH err]CH err] CONH[ err] anmoni a 748. 2144 748. 2169

9G -CHerr](CH err])[err] CONH err] anmoni a 762. 2300 762. 2303
Exanples 10 to 18 Usi ng the procedures described bel ow,
conpounds of twe96/34857% ol | owi ng structural formula were preparBEI/USR505688 n
the definitions of Rerr] 5 are shown in the table bel ow

[err] HRMS cal c' d Ex.
Rlerr] (FAB, MrH err]) HRMS Found -8210 . coONHCH err]
720.1831  720. 3320 [ orr] 7351940  735. 1956
12 [erfna 749 2096 | 888TOBB0Y 888.3090 3
763.1776  763. 1799 L ﬁsw
PCT/ US96/ 05659 - 5} - 14
888.3093  888. $090 15H [err 804. 1613
804. 1598 27 842. 1965
17 15 rﬁ\ &1.‘)2198 80*}631319-5286@%98
1
16 (& R 842.1947 | 842.1965
A H CoH
17 794.2198 | 794.2195
N oH
o H OH
18 o 778.2249 | 778.2251
preay H

Example 10: Treat a solution of the product of Exampie 1 (100 mg,
0.151 mmol) in CHzClz (1 mL) with CH3NCO (9 uL, 0.151 mmol, 1 eq) and
pyridine (18 pL, 0.227 mmol, 1.5 eq) and stir for 60 hr. Concentrate in
vacuo and purify by silica gel chromatography (2.5 x 18 cm; EtOAc/Hex
5 2:1 w/ 2% NEt3) to give 88'mg (0.122, mmol 81%) of the pure product as a

film.
Example 11: Treat a suspension of HoNOH-HCI (47 mg, 0.68 mmol, 5
eq) in ethanol with KOH in MeOH (680 uL, 0.68 mmol, 5 eq), sonicata for 5
min and then add to a solution of Example 8B (95 mg, 0.135 mmol) in

10 ethanol (6 mL). Heatfor 2.5 h at 60 °C, filter, concentrate in vacuo and
purify by silica gel chromatography (2.5 x 14 cm; CH2Clo/MeOH (NH3)
95:5) to give 98.3 mg (0.134 mmol, 99%) of the product as a film.
Example 12: Use a procedure similar to that described in Example 11
using the product of Example 8B as the starting material, HoaNOCHz*HCI

15 as the akoxyl amine and 2,2,2-trifluoroethanol as the solvent.
Example 13: Treat a solution of Example 8H (50 mg, 0.068 mmol) in 1,2
dichloroethane (1 mL) with carbonyldiimidazole (60 mg, 0.38 mmol, 5 eq),
stir for 10 hr at reflux, and concentrate in vacuo. Purify by silica gel
chromatography (1.5 x 121 cm; CH2Clo/MeOH (NHg) 98:2) to give 40 mg

20 (0.052mmol, 77%) as a film.
Example 14: Treat a solution of Example 1G (100 mg, 0.139 mmol) in
THF (2 mL) and N-isopropyl-1-piperazine-acetamide (77 mg, 0.417 mmo],
3 eq) with EtsN (29 uL, 0.209 mmol, 1.5 eq) and DEC (40 mg, 0.209 mmol,



18 778.2249 . 778.2251 Exanpl e 10: Treat
a solution of the product of Exanple 1 (100 ny, 0.151 mml) in
CHerr]C[err] (1 nL) with CHerr]NCO (9 [err]L, 0.151 mmol, 1 eq) and
pyridine (18 MO96348570. 227 mmol, 1.5 eq) and stir for 60 hr.PCUHRENEGHSAt e in
vacuo and purify by silica gel chromatography (2.5 x 18 cm EtOAc/Hex 5
2:1 wW 2% NEt[err]) to give 88 ng (0.122, jgnol 81% of the pure product as
a film Exanple 11: Treat a susp'gﬁm on of H[err]NC]—I[err]HCI (47

g?r’ol > gBecr]n)ml sonr%%?@ gﬁl)urgﬁcgrtng%ﬂqohy%é‘. Egﬁ 2 %‘&ﬁ%& #@‘P‘ckgrrpl e

8B (95 ng, 0.135mLydI1P Yreittic acidi(Ramll). Washiwith weter (26/ml), satld NaHEOsC,
filter, concentr aﬁ(%_‘:zdd mﬁm%gm Plrife B %ﬁiba@él orrat ography
2.5 14 CH /

Eo T34 mol 99(%@"15} ! i [ﬁ"'%#'z’“"eo” ('1%:'3%? F)tet° g ™

procedure sindl af0.041 mmol a%%dpfmemew&asafoam usi ng the product
of Exanple 8B asabﬁn éalfst"mga%d%rr'fééhroﬂc?E&h 4f tise Blandinc-133,4L he

al koxyl ami ne an if,Luor.oet hanol ExXanpl e 13:
Treat a sol utron%?ﬂnﬁ_;of\| ét‘%ﬁ"ti%‘b a&aﬁ" @8&# qepci 2

di chl or oet hane (Exan';plar‘lbh lnaasmm;ardashicmmaxemmguse)smnmnpyrazmq)
stir for 10 hr ab apich B Ehe 36 Dbidin Y desired by SI l'ica gel

h h 5

20 g 200 b &éiﬁmﬁmﬁ ; tia gy feshion o Exdimg Oreéuserrﬁ .2'nvsf
Exanpl e 1G (100 pmpamed@aaﬂm amine to obta‘nHHe(dbsned prodiict.

N-i sopropyl - 1- pi i&ﬁpl@qsacﬂté‘ghﬂl&r@%rmto Exéﬂaérmluse z-meztggﬂrrg%

| 5\:)[ 96/ ]32'8(559 L eT Chine 85 f1s aming to obtain 17 des:rechErod&ct ’

PCT/ US96/ 05659 Examples 19, 18A and 19B - 53- 1.5 eq),
stir until conplete by TLC (72 hr), and partig 1on bet ween Et CAc (50

n) / 10 %citric acid (20 nl) . ddash with wat (25€IL), sat'd NaHCO err]
(25 nL), brine (10 nm), and dry err Purify by silica gel
chromat ography (2.5 x 10 cm CPf é]—r ( err]) 9:1) to give
36.2 ng 5 (0.041 mol, 29% of t S WICtaScn f oam

Exanple 15: in a srmlar fashion to Exa ,-‘- 14-, use 2-am no-1, 3, 4-

t hi adi azol e as the amne to obtain the d ed product. Exanmpl e 16:
in asimlar fashion to Exanple 14, use fMcpopyr azi ne- 2-carboxylic
acid as the ne to obtain the desired pgpoduct. 10 Exanple 17 in a

~simlar fashion to Exanpl 2‘&%’3%8*%5@(569?')95 de%”hged éél%w compou LOBRRG edi ol as

the am ne to obtain the d
structural formula above were prepared, wherein the definitions of R1 are

shown in the following table:

HRMS
1 calc’d | HRMS
Ex. R (FAB, | Found
M+H¥)
18 {-CHxCN 634.1198] 634.1206
19A ]-CHoCHoOH | 639.1351) 639.1342
_OH
19B 667.1351| 639.1342
NHg

Example 19:

20 Step 1 Prepare the ally! oxime ether of the product of Example 22,
Step 2, using a procedure similar to that used in Example 1, employing O-
allylhydroxylamine HCI as the alkoxyl amine.

Step 2. Deprotect the silyl protective group in a procedure similar to
that describe in Example 22, Step 4.



Exanple 18: in a simlar fashion to Exanple 14, use 2-nethoxyet hyl
amne as the amne to obtain the desired product.
Exanpl es 19, 19A and 19B

[err] WO 96/34857 Usi ng the procedures descri h®ETRISPHNHESO
conpounds of the structural fornula above were prepared, wherein the
definitions of Rerr] are shown in t follow n table:

HRVS EX. Rl err] calc'd

égﬁBllgnggzdlzobs‘epa ﬂs‘x'ate% &[@m‘f{@?‘ %%é"%%’fbsgéﬁ‘l@&'%e”] a
19B [ err] in agwocedine siuiar tathat in Exampleg(-arrpl e 19: 20 Step 1:

Prepare the allylgteyipe etm@rat@sélbﬁorpmﬁu Iae(zas .mg, 0.426t ep 2,
5 i s S0 PPO: ot L0 B (1.
silyl protect Sveeg)augtmathﬂammmwn gten(a‘eanwﬁMsotman ini€EE; Bieg) i n

Exanpl e 22, St ep ghd stir at reflulrh3 €l concentrate and purify b silica gel '
PCT/ US96/ 05659

Akylate the hyd OBTat gﬁm&vmﬂsm ; HEROAS 1] M 23 NILs) to give, P

procedure si ni | afmg {0.8088 mmo! agafim. Step 4: Treat a solution .
ot S 5 g gttt asios o) 1
(2.13 nL of iO é’éﬁioémfﬁghgg"ﬂg al'dy and stir )altt reflux for 4 h.
Cool, concent r at &Examplpul8A:y Traat she D&ﬂl@bbf Examplent@rsiepd: ipasiniiars x 16.5
cm hex/Et QA 1: JadMiciad\Ekamplets, Lsiy 2-BPomo-1-(t butyldimethylsiloxy)ethane as

the alkyl halide, followed by desilylation (3 h, 23°C) with 1M TBAF in THF.

Example 19B: Treat the product of Example 19 in a similar fashion to

15 Example 11 to obtain the desired product. -
Examples 20, 20A, 20B, 20C and 20D

) Cl
Using the procedures described below, compounds of the
structural formula above were prepared, wherein the definitions of R1 are
20 shown in the following table:

THRMS calc'd

Ex. R1 (FAB, M+H+) |HRMS Found

20 H 586.1562 586.1582
__20A -CH.a_chH 627 (M+1)

20B 658.1885 658.1873

X
e
20C__ |-CHoCHo0OH 630.1824 630.1816
20D |-CHs 600.1718 600.1722

Example 20: Using a procedure similar to Exampie 47, substitute 3,5

dichlorobenzyl alcohol for 3,5 bistrifluorobenzyl alcohol in step 1; proceed
~ in a simitar manner through steps 2, 3, and 4, using allylhydroxylamine

HCI as the alkoxyl amine in step 4. Proceed in a similar fashion through



nmyg (0.3095 mmol, 73% as a film Step 5: Treat the product of step
4 in asimlar fashion to Exanple 8, 10 wusing BrCH err]CN as the al kyl

hal i de. Exanpl e 19A: Treat the product of Exanple 19, step 4, in a
simlar wios3483m t o Exanple 8, using 2-bronop-1 -(t PCT/US96/05659

but yl di net hyl si | oxy) et hane as the al kyl halide, followed by
desilylation (3 h, 23[err]C) with 1 M TBAE in THF. Exanmpl e 19: Treat

t he product of Exarrple 19 in a simlar fashion to 15 Exanple 11 to obtain
t he desired produc 20, .2 B, 20C and 20D
err] Sléb s and 6, using Riggidinopipera i Busees SLAROEMHER bel o
conpounds of thpipendmylsacatandomTreairthe|resuilaot/prqmcteu§mg|aaproqedumere| n the

definitions of E‘Inﬁrarrkos&s %1@@4&4 tedﬂianfméhesrréw.:é

H ENS calc'd - Exgmp! g%g\ 6“918 uct o#VExé Aéo IN-Q;8| zfqrgﬂphlon o 20
627 (Mrl) 5 Exampie 8, using BrCH2CN as 1hewsylaalﬁde to malmme:desnred
NH2 20C err]CH err] OH 630. 1824 630. 1816 20D

600.71718 600 le 20:, Usi a _pro yre simlar.to Exanple
207 auber it ut o Exaimple 208: CHAR Ui, ARAuCE S ExdinBlec2th i & Slat Behishobnany)
al cohol in st epExampleottiaeiobtain therdesired product.nanner t hrough steps 2, 3, and
4, using allyl hﬂ?ﬁﬁ#WeTm thé" o%&tbhExaﬂnb&xgé iR Bigifiildrtashien t¢-

P d
p2;$73296} 85%g3| xample 3 using 2- romo- -(tbutyldlmet\ﬁols%oxf)eﬁlangaas the alkyl ¢ eps 5

and 6, using pi helide]ifolluwazby desilylation 8 he230) withp T TBAR in THF topbiaini di ny|

acetam de. Trea t product using a procedure simlar to
Exanpl e 19, st Hhéa&?{e%g@k’glaﬁ t he desjred co |.e 20A Tr eat

the product of %Xﬂlﬂﬂﬁ 209:; {reatdheproguct gk Rx ’@0205‘ a%‘?ﬁia}gg #Ri ng
BrCH err] CN as Exempleéglusimy CHeI aothebalkylrhdlide tol ebtairethe desired product

15 Examples 21, 21A, 21B and 21C
1
G & %
N ”
N
rk/N 0\/©\
Ci
ci
Ci

Using the procedures described below, compounds of the
structural formula above were prepared, wherein the definitions of R1 are
shown in the following table:_

HRMS caicd
Ex. Ri (FAB, M+H+) HRMS Found
21 l-cHa 631.1620 | 631.1599
| 21 |-cHaCHoOH | 659.1725 | 650.1708
218 |-cHoON 654.1572 | 654.1563
21C O | e87.1787 | e87.1797
I

20 Example 21 :
Step 1: Prepare the oxime precusor using a procedure similar Example
20, using 1-(pyrrolidinocarbonyimethyl)piperizine in place of
piperidinopiperidine.



product . Exanpl e 20B: Treat the product of Exanple 20Ain a simlar
fashion to Exanple 11 to obtain the desired product. Exanpl e 20C.
Treat the product of Exanple 20 in a simlar fashion to 10 Exanple 8 using
2- br ono- 1- (t butwo ebises7hy| si | oxy) et hane as the al kyl hal i 8€T/USA56ed
by desilylation (3 h, 23[err]C) with 1 MTBAF in THF to obtain t he
desired product. Exanpl e 20D: Treat thg product of Exanple 20 in a
simlar fashion to Exanpl e 8 using 63s the al kyl halide to obtain

Lorr] o "€ Pro%tBien  Treat the et of siep 1, LR BIEE dion RlSxerARB 4 '

conpounds of the using GHglias thealkyloialide 40 abtain the desiracbproduet. wherein t he

aeR}‘V:Sni t : ons of RL Exieinple 214 Tréutithe bhﬁidct)gf Eﬁhgﬂ;@i.@te 1, in a similar
calc : err].
21 -CHerr] fasl'ggrltcigﬁmg{e %é%'%%’&%mbd' W‘gﬂ‘%ﬂ@»&ﬁ 8r311§€|
659. 1725 658. 1 ®&iikyl halide, followed by dagiilatipreN3 h, 23°Gpwith M TBAFFp A HIE

21C [ er rgbtain tRé dedifét produdt87- 1797 20 Exanple 21 Step 1:
Prepare the oxine precusog, disl rocedur Lmka | e . 220, usin
1- (pyrrolidinocar l%ﬁﬁ'ﬁf?t#l#) B’i]r%gﬁp%pﬁgchﬁo @E@P&ﬂ éj,Eéqu, n asxmllazlp ’
pi peri di nopi peri difaghion to Exampie 8a/sthgeBrCH2CN as the alkyl halide to obtain the

PCT/ US96/ 05659 desired product. - 56 - Step

2: Treat the prodyct of.'s ina sim . fashion to Ex 8

using CH err] II%as %@Bﬁ%ﬁ%i’?ﬂ?’ﬂ“%‘ﬁt%ﬁ'q ﬁ@'rﬂig%ri fpg@og?%ple 1ito
Exanpl e 21A: Tr eatobtain the ddsicad pfodBgtanpl e 21, step 1, in a simlar

fashion to Exanple 8, using 2-brono-1 -Etxayﬁmbdizget hyl si | oxy) et hane as t he

Ph ACHs F
\t ? N
N I °\/©’
F
cl
cl

Step 1: B-(3,4-dichlorophenyl)-a-[[[dimethyl(1,1-dimethylethyl)silyijoxy]-
15 methyl]-4-hydroxy-4-phenyi-1-piperidinebutanol
Treat a solution of the diol from Preparation 3 (19.8g, 46.6 mmot),
EtsN (13 mL, 93.2 mmol) and dimethylaminopyridine (564 mg, 4.66 mmol)
in CH2Cl2 (300 mL)with TBSCI (8.44 g, 55.9 mmol) at 0°C. Allow the
resulting solution to warm to room temperature and stir for 12-18 hours.
20 Quench the reaction with water and extract with CHaCla (3 x 200 mL),
combine the organic layers, dry over MgSOa, filter and concentrate under
reduced pressure to give the crude product. Purify by silica gel
chromatography (column: 10 cm x 24 cm; pack column in CH2Cl2 and
elute using a gradient of 100% CH2Cl2 to 10% CHzOH/CH2Cl2) to obtain
25 21.5g (39.8 mmol, 85%) of the title compound as a tan foam.
Step 2: 3-(3,4-dichlorophenyl)-1-[{dimethyl(1,1-dimethylethyl)silyljoxy]-5-
(4-hydroxy-4-phenyl-1-piperidinyl)-2-pentanone
Treat a solution of the alcohol from Step 1 (21.5 g, 39.8 mmol) in
CH2Cl2 (600 mL) with PDC (22.5 g, 59.9 mmol). Stir the resulting black
30 mixture for 12 h. Filter the reaction mixture through a plug of celite and
wash plug with CH2Clz (200 mL) and EtOAc (200 mL). Concentrate the
filtrate under reduced pressure to give the crude product as a black oil.
Purify by silica gel chromatography (column: 10 cm x 24 cm; pack column



5 alkyl halide, followed by desilylation (3 h, 23[err]C) with 1M TBAF in

THF to obtain the desired product. Exanpl e 21B: Treat the
‘product of Exanple 21, step 1, in a simlar - fashion to Exanpl e 8,

usi ng Br CH2CN av096:34837l kyl halide to obtain the desi r ed roresen565910
Exampl e 21C. Treat Exanple 21 Bin a simlar fashion to Exanple 11 to
obtain the desired product. Exanpl e 22
[err] Step 1: -57-

[err]- (34d|chloro di meth mathlet | )sily]oxy]-
15 nethyl ] -4- hydr'8 3:9'?2?’/' ﬁB& "tliJs{S‘% Qm%lﬁjﬂgﬂ%l CH202 to 5% Treat a
sol ution of the dlm'laﬁH(NHﬂfGHaCbb tooobtain( 18g 29.94Mmntol178%) of the title Et 3N (13
m., 93.2 mol) andeghh i dine (564 ng, 4.66 mmol ) in

CH c C. Al th
G err) a err) (o e L st 11
Quench the readi dﬁ-hymymhenylnﬂpwenqul)-zkpem%bheO-hﬁthﬁbm}nd 3 x 200

m), combi ne t he 1REGALAA e Kfohe 6.6'd,'12% rfbfidh
d g pehd2pt ol and,,
oo T o ool ™" NaQAg 648 g7 a8pmobn EIIH (140 k) ana a2t wibi urm |

0% CH or 1] o ol VHQCHafE. Sl bR g SoBlon s 12t8 hotpscat bemns of 1 e

title conpound as temperatxmarﬁ:oncentrate?ﬂndar?educed pressure and partmon the

R Bt b OB LSO Lo

(4- hydroxy 4- pheny ridin
sol ution of the ail %ﬁBP 2 6 %1081y, diydhe combined organic

S—I[ erk r]d[err] (6dayerspver WSleif[té?Zarﬁi concsatrateumder reditced m’eesmesu :yielagf
Soteiens” ' BB s P O BRI UL 8 T
Concentrate the P”“f’cﬁl"l"t Pé’i‘% Yemv/ecalidtert he crude
product as a HBacKCpiHagN203SICEH)H: | 565.2420; ifburih 588l24900r onat ogr aphy (col um:
égT/C SS)S; 6/23 S‘ég‘g pa“é;ieﬁ.ﬁ'i Lﬂr(l’.,4-dicl'||oroph(\-.(¥|2'I)g-(?lﬂ(%ﬁ%;—s-(4-hydroxy-ag-pl‘;ﬁnxl-1 . in
CH2CI 2 and el ut e (PéReFinYh2-RentanonsO-methylox® 2 to 5%
CH[ err] OH(NH[ err]) / CH Fredt@ godution) oftte chidai oxirhé 1@nt 83 (X123 MAMY) ief t he
title conpoyif @potnt )3t PBAF (15.4 mL, 15.4 mmol, 1M in THF) at 0°C. Stir the
20 solution for 2 hours. Quench the reaction with water and extract the
aqueous phase with EtOAc (3 x 100 mL). Dry the combined organic
layers over MgSO4 , filter and concentrate under reduced pressure to give
the crude product as a yellow oil. Purify by silica gel chromatography
{column: 7.5 cm x 20 ecm; pack column in CH2Clz and elute using a
25 gradient of 100% CH2Cl2 to 5% CH3OH(NH3)/CH2Cly) to obtain 16 g
(29.9 mmol, 75% from Example CAA2) of the titie compound as a white
solid. HRMS (FAB, M+H*): m/e cal'd for [CogHagN20O3Clo]*: 451.1555,
found 451.1553.
: Step 5: 3-(3,4-dichlorophenyl)-1-[(2,4-difluorophenyl)methoxy]-5-(4-
30 hydroxy-4-phenyl-1-piperidinyl)-2-pentanone O-methyloxime
Treat a solution of the hydroxy-oxime (200 mg, 0.44 mmol) of Step
4 in DMF at 0°C with NaH (12 mg, 0.48mmol). Stir the resulting mixture for
30 mins at 0°C. Add 2,4-difluorobenzylbromide (60 uL, 0.485 mmol) in
one portion and remove cooling bath. Stir the reaction for 12-18 hours at
35 room temperature. Quench the reaction with HoO and extract with EtOAC
(3 x 30 mL). Dry the combined organic layers over MgSOy4, filter and
concentrate under reduced pressure to give the crude compound as a



Step 3: 3-(3, 4-dichl orophenyl)-1-[[di met hyl (1, 1-di et hyl et hyl ) si | yl ] oxy] - 5-

5

(4- hydr oxy- 4- phenyl
Treat a solution of the ketone fromStep 2 (6.6 g,

- 1- pi peridinyl)-2-pentanone O net hyl oxi ne
12.3 mmol ) and

NaOAc (6.05 g, WO9GHSShDl) in EtOH (110 nl) and H20 (27 nl) wiRCA/USIENS6S

NH err] OCH err] HO .
Concentrat e under
resul ting residue bet ween CH[err]CI[err] (

t enperat ure.

Ext ract
conbi ned organi c

reduced pressure Raskyolymn in 50% EtlQe‘\

Stirthe resulting solution for
reduced pre

Gl Y B ik

8

12-18 hours at
ure and partition the 10
O mL) and H err]O (100 m).

LB oy oot 1t

exaneAnshelute using agradient of 5

OFhi s

room

t he
under

product is Ca”'erWDE!OAbM@xane)toouwthZBﬁ@QmMGHKO%G)Htﬁém HRVS

ﬁgﬁ@wjﬂ)e%%ﬁaﬂ iCl[err]][err]:
3- (3, 4-di chl orﬁ)pl‘[&ayﬂasw:f&ly 5771806 dioynd ST7:1882y | - 1-

(FAB, MtH err]):
565. 2420, found

pi peridinyl)-2-pentanone Ogxg
crude oxime from

(15.4 nL, 15.4
hour s.

MgS err],

crude product as a yellow oil.
(colum: 7.5 cmx 20 cm pack colum I n CH
gradi ent of 100% CH2CI 2 to 5% CH err] CH( N

ol fhabty,

Quench t hethatdesaripad jer
with EtOAC (3 x 100 ni).

filter and concentrate

Puri

Ie 122

e

| ayers over

iripYdsO22ATR 22AL, shown in thd félidwing gpjiejtaren of the

Bl farf %'HF *?P%W b8 22, sten. 4 W whicadirs sithielsd 0

Ref+ usieg thenappropriatehglideus phase
Dry the BIQQHI ned or gaiicks
reducmd pressure to give
oL _chr omat ogr aphy
rr]Cl[err] and elute using a 25
])/CH err]C[err]) to obtain

t he

16 ¢ (29.9 mmol, 75% from Exanpl e of the title conpound as a
white solid. HRNB (FAB NHH[err]) nich "d for
[Cerr]Herr]Ne 45191558
Step 5: 3-(3,4-d} @ ina,Metasiakny|) y-#'ﬁﬂgsa
hydr oxy- 4- phenyl pentanone O et hy| o ound
Treat a solution of tfhe hydroxy oxipe (200 ng, O0.44 f pPtep 4
in DMF at O[err] . (19 ny. ')Aernl\r_ Stir_the LIt n{}anyLu'e
for 30 mink22R 0] C. Add 2 éP:g‘l?fD obenzyl g566ri19§7(556$.6982L
0.465 nmol ) in on rtion anfd ooling path. Stif the reaftion
for 12-18 hours ht 39 foom P¥nperatbire. QuencN the rbaction w th H20 ahd
extract with Et x 30 mb). Dry e conmbi npgad® | Esa@fahg pver
MySH4, filter an B '@'&Mt rate er@mﬁ%d pr ggg%)?g??o sgégegtﬁe
crude conpound & WO-O6~24R5- :
PCT/ US96/ 05659 }22C B _@_c 58- |609.48890[609.1880uify
by silica gel chfomatjog y @colun ks 55 o pack| col um 1h 50%
Et OAc/ Hexane and e using acgrad| ent of 5S@o, 10 th
obtain 128ng.(0.£é?rnLﬂ, of the tit conpOJ%yﬁgggg j§ﬁ§q3§? HRVS
(FAB, MrH err]): car BrCH,
CH30 CHgsO
22E Q BrCHa _Q 609.1899 |[609.1906
CF3 CFs
22F | S 610.1198 |610.1203
'<\_—_,:N BICH~{ N
Cl
22G CHs BrCH, _@_ CHs 569.2338 |569.2335
CH3 CHs
22H ci £694.1618 ]694.1615

L
BrCHy NZ~CFs




5
Exanpl es 22A to

22AL,

[Clerr]Herr]Nerr]Qerr]d[err]Ferr]][err]:
shown in the follow ng table,

577. 1836,
are

found 577. 1832.
prepared from

t he product of Exanple 22, Step 4 in a procedure simlar to t hat
descri bed for ﬁnampdas722 St ep 5, using the appropriate hal i JRCT/OS96/05659
[err] Starting Materi al HRVS HRVS
calc'd Found ( FAB,
MrH err]) 22A - [err] -99- 566. 1977 566.1982
22B ' 5661027 566.-1076 err]
[err] ooc  [eer] m [edr] m 6}8s02008 jteeo.mas
22D [err] A [elr 6l1981| 616. 1984
[err] [elr]. N c/GF3 A'CHz N Tkl — ooF Lerr]
[err] 69824 8p9 LNL906 N[err] 5831879, 583[1%86]
22F [err] - Olerr] - @20.1198 610. 1203 22G
569. 2338 569. 2335 "Ferr] BrCH,™ °N [er\r/\l!) 22H [@rr]
[err] 694. 1% 594. 16 CF3 o 86/1%435{509.12
PCT/ US96/ 05659 2K _@ﬁ BreH @ 696/ 143°  609.1253
2
C Cl
22L | | 639.2141 |639.2147
N OCHs OCH3s
AN'O CICHJ\ 0
22M F F 577.1836 |577.1840
< |
F F
22N _@_ 677.1909 |677.1807
CFs ) CFa
Ne== N
A° c:cug’(‘u'o
220 631.2494 |[631.2499
¢ ® B’°”2
CHs CH3
22P -Q 639.2141 |639.2141
N= N=
OCH3z OCHg
/L‘N'O CIGH{L‘N'O
22Q _Q_ cl BICH, _Q_ ol 608.1245 |609.1241
(o] ¢]
22R OCHz OCHs 1639.2141 |639.2135
N.-.-Q N-—-.Q
n° cionn°
228 S S 615.1600 |615.1613
\ / \ /
Ne= Ne=
N° cch-{(‘N-o
227 _Q BICH, _Q 627.1804 |627.1813
F CFs F CF3




- 59- 221 : 660. 2008 660. 2005 [err]
22J [err] [err] 583. 1879 583.1886 [err]
22K [err] [err] 609. 1253 609. 1253
[err] 290 96/34857 639. 2141 639. 2PCTUSIC/O5659
[err] [err] [err] [err] 22M [err]
[err] 577.1836 577.1840 err] [err]
22N 677. 190P0 577. 1907 [err] 220
631. 2494 631. 2499 Jerr] 22D
...0639.2141 {3@pls1 [le @‘z 220 577.1836 |§577.1845
609. 1245 609. 1241 % [err] 639.2141
639. 2135 err] F S ] [ er’f] 615.10600
615. 1613 T 2 1804
657 1813 22v |, F BiCHs _Q_F 627.1804 |627.9813
CF3 CFs
22W NO> NO2 586.1876 |586.1873
e,
22X 0"\0 o‘\o 585.1923 |585.1916
L
22AK _Q BrCH, _Q 573.2087 |673.2096
F__CHa F* “CHs
22AL Chs CHs 589.2348 |589.2342
CH CH
A0 O oo w e
Ex. T ~Starting Material | Analysis | Analysis
Caic'd Found
| S o
CiCH BrCH-@-CCH , 7.08;  7.38;
_O' (CHals 2 (Chads 1! 480 N, 479
[CasH42N2-
03Cl9
C, 63.68; |C, 63.54;
N CICH”°N 1 2 1
2 [C2agH33N3-
03Cl2.0.25
HzOl
20AA ] C, 57.86; C, 58.16;
-@-ocss BrCHz@-, OCF3 H, 5.48; H, 5.43;
N, 4.35 N, 445
[Ca1H33N2-
' O4CloF3.
Ho0]
' C, 64.18; C, 64.03;
22AB Q @ H.ess:  |H.7.06;
O--Pr BrCH 0-i-P : 4- 4
2 " |iCasHaoN2-
04C1.Hz0)] |
C,62.12; |C,6237;
22AC CHa CHa H.629;  |H, 685
BrCH, N, 4.42 N, 453
: [CazH3agN2-
CHs CHs 03Cl2.0.75
CHaClo]




WD 96/ 34857 PCT/ US96/ 05659

- 60- 22U 577.1836 577.1845
F 22V ' err] 627.1804 627.1813 22W [err]
[err] MG 586. 1873 22X PCT/US96/0865 |
585. 1923 585.1916 22AK [err] 573. 2087
673. 2096 [err] [err] _n,22AL [err] .
[err] 589. 2348 589. 2342 [sérr] T Starting
Mat eri al Anal ysi APty t-5~—— + - - :
Cal ¢’ d Founq22AD - | C, 6438 o ExSioo;
22Y  [err] N N Co.ge™ ] HER! 850 er {1 -
derr]dJerr] "‘o /(*-0 [ - $8; C
63. 54; 227 N’ CICHY” *N* H 6]b4CkL. H} 6.43;
[err] - [Qecr]lHerr]Nerr]- 1.5H20 ' |
Jerr]d[err].0.25,, ' C.6047; |C,5%;36
- €, 58.16; 1225, 2CH3 BrCH;{-@-COzCHsH, H56.38: |HIB.34. 43
' N. 4. 35 N 4. 4% N, 4.41 N, 4.67
T ’ : [Ca2HzgN2-
Os5Cl2.
ZHEQ] —
C, 51.89; C, 51.73;
22AF :51 _@I HE23" K 522
BrCH , 4.03 , 3.98
2 [CaoHgsN2-
O3Clol.
1.5H20|
C, 53.54; C, 53.47;
22AG o Br H.580; |H. 5.49;
BrCHy N, 4.03 N, 4.14
[Ca1HasN2-
CHsO CHgO 04BrCl2.
2.5H20]

Example 22AH: Using 2-acetoxy-1-bromo-1-phenylethane as the halide,
prepare 1-(acetyloxy)-3-(3,4-dichloropheny!)-5-(4-hydroxy-4-phenyl-1-
piperidinyl)-2-pentanone O-methyloxime. HRMS (FAB, M+H+): m/e cal'd
for [C25H31N204Clo]*: 493.1661, found 493.1652.

5 [Example 22A1: Using a-methylbenzylbromide as the halide, prepare 3-
(3,4-dichlorophenyl)-5-(4-hydroxy-4-phenyl-1-piperidinyl)-1-(1-
phenylethoxy)-2-pentanone O-methyloxime. HRMS (FAB, M+H+): m/e
cal'd for [C2o1H27N203Clo]*: 555.2181, found 555.2181.

Example 22AJ: Using cinnamoylbromide as the halide, prepare 3-(3,4-
10  dichiorophenyl)-1-[3-phenyl-2-propenyioxy]-5-(4-hydroxy-4-phenyl-1-
piperidinyl}-2-pentanone O-methyloxime. Mass spectrum {FAB): 567.

Example 23
OH

Ph _ N ~OMe o
eV
b3
YN
N

Ci

Cl

Treat the product of Example 22, Step 4 (0.203 g) in THF (5 mL) at
15  0°C with 1-phenyl-5-mercaptotetrazole (0.16 g), stir for 30-40 min. and
add this mixture to a solution of DEAD (142 L) and PhaP (0.236 g) in THF



[Jerr]Herr]Nerr]- '04C12F3.

Herr]Q 22AB C, 64.18; C, 64.03;
22AB [err] H, 8.85; H 7.06; ' [err]

N, 4. 54 N. wé.9€/34857 PCT/US96/05659
[Clerr]Herr]Nerr]-

O[err]d[err]Herr] Qg 22AC [err] [err]

C, 62.12; C, 62.37,; H 6.262- H 6. 85;

N, 4, 42 N, _4.53 '
Ej[e ; ]r] Clerr].oO. #2.5 mL) also at 0°C. éiﬁrypq mp@%ﬁ{%«um for 3Q,fin @nd gyaporate

PCT/ US96/ 05659  the solvent under reduced pressure. Putify the residugiby silica gel

& 39-28 & 00 chromatograpty Sluting with mixtures of §HaMeOH/GH,Clo to give the 1
Cerr] ' fitle eompound (0.038 0). Analysis;Geicdpr PaoHazNs0sCS. Hz0; G,

ﬁ, 20.44117; NC, 252.757223. H, 5.44,4M,18.25. Eound4C, 57.70, HE537, N, 12.91.

O er ‘1H er ’r] N'[ err]- Using the product of Example 2§.|_ftgpr as-starting mgrial
r in'the procedure of Exampje 239 prepare Examples 23A and 23 B, using
r H, 5.23; 4,6-dimethylbyrimidine-2-thiol and phthalimide, respectivelyer r ]

]

]

O3 398 Example 23A Example 23B
r

[C
[er
[er
, 4
[C

IH err]Nerr]eay

N i
OH
Jerr]CJferr]l. Fn TOMQ Ph r1,0Me
1.5Herr]Q 227@:‘ [ err] \b [ efir] C
53.54: C, 53.47: N %TN‘ CHs N
H, 5. 80:; H, 5. 49; N .z er | N, 4.03
N, 4.14 [CJerr]Herr] N - C
CHg _ .
Ci

Jerr]Brd[err] cl

10 Cl
Example 23A: HRMS (FAB, M+H+): m/e calc'd for [CagHzsN4O2SClg]*:

573.1858, found 573.1845.
Example 23B: HRMS (FAB, M+H#*): m/e calc'd for [C31H32N304Cl2]*:
580.1770, found 580.1771.

15 Example 24
CFs
OH
N c CFs3
O
Cl
Cl

Treat the product of Example 22, Step 4 (0.18 g) with HOBT (54 mg)
and 3,5-bis-trifiluorobenzoic acid (0.13 g) in CH2Cl2 (40 mL) at 0°C. To
this cooled mixture add DEC (76 mg) and stir for a further 18 h. Wash the

20 solution with H20 (20 mL), dry the organic layer over MgSOy, filter and
evaporate give a foam. Purify the crude product by silica gel
chromatography eluting with mixtures NHz/MeOH/CH2Cl2 to give the title
compound (0.18 g). Analysis: Calc'd for CagH3pN204Cl2Fs. 1.5H20; C,
53.49, H, 4.63, N, 3.90. Found: C, 53.39, H, 4.31, N, 3.78.

25



2.5Herr]Q | Exanpl e 22AH. Using 2-acetoxy-1 -brono-1 -phenyl et hane
as the halide, pr epare

1- (acetyl oxy) - 3-(3, 4-di chl orophenyl)-5-(4- hydroxy-4- phenyl - 1-

pi peri di nyl) - 2woessi3agg7ne O net hyl oxi.me. HRVS (FAB, MrH err] ) . POT/BSWHH5659

for [(Jerr]Herr]NerrJQerr]CJ[err]][err]: 493.1661, found 493.1652. 5
Exanpl e 22Al: Using [err]-nethyl benzyl brom &as the halide, prepare 3-

(3, 4-dichl orophenyl ) -5- (4-hydroxy-4-phenyl -1®=pi peridinyl)-1 -(1 -

phenyl et hoxy) - 2- pent anone O net hyl oxi ne. H%'FFQE MH err]): nle

cal'd for [(Jerr]Herr]Nerr]Jerr]d [erFf‘ ] ¥¥555. 2181, found 555.2181.

Exanpl e 22AJ: Using ci nnanoyl brom gg as the halide, pare 3-(3,4- 10
di chl orophenyl ) - 1-[ 3- phenyl - 2- pr oxy] - SN(QMEhyd - 4- phenyl -
pi perl di nyl)-2- pent anone O nethylo Mass Bpﬂ;t r FAB) : 567.

CFs Treat the
H- (5 nL) at 15 0Cwth

or 30-40 mn. and add

{ and Ph[err]P (0.236 g) in

Exampl-e 23 €
product of Exanple 22 Step 4 (0.203 g) |
- 1- phenyl - 5- mer capt ot etrazol e (0.16 g), st
this mxture to a solution of DEAD (142 |
THF WD 96/ 34857

PCT/ US96/ 05659

m.) also at O[err] éte%t I rAq%thegr?%uctofEﬁ?mPIe 22, TStep §61 8% aqén? \(/ ‘BBPQ

the sol vent under rtediedexybeazeigasid @%Wnﬂm Pel2P ade)- Stirdhe M&U@TO"Zh
chr omat ogr aphy gl utanwadu bb/mmms) ebndHl SO/ syl ﬁﬂ[)%a]EiO[Awsb mK). gi ve

tCFZr r]H er H H[ :r (r:]o i ‘ﬁi ?@} r'%@ réﬁ&%sol%l %@%ﬁ_ﬁollg rﬁﬁ'duﬁlvi@ 25.
Found: C, 57.70, H, L) ang EtOAc ( XéO mL). Combine thediltrajes.sepraiadhe of
Exanpl e 22, Step 4,orgam§t!ayei'and mwrrﬁHzo (2X25iniL); i gver MyB 05, filler Branpl e

£t ety g AESBES f Ep lephanseymrppreny
Exanpl e 23A 10 piperidinyl)}-2«2-mgihexyjmino)pentanal i 8| 0) as a foamy solid.
Mass spectrum (FAB) 449,
Step 2: Treat the product of Step 1 (0.2 g) in CF3CH20H (5 mL) with 3A
molecutar sieves (1.0 g) and 3,5-bistrifluoromethylbenzylamine (0.14 g).
Stir the mixture for 90 min. and add NaBH3CN (0.12 g). After 18 h. filter
15 the reaction mixture through a pad of celite, rinse the celite with MeOH (10
mL) and evaporate the combined filtrates. Partition the residue between
CH2Cl2 (15 mL) and 20% KOH (15 mL). Separate the organic layer and
extract the aqueous layer with CH2Clz (2X20 mL). Combine the organic
extracts, dry over MgSQ,, filter and evaporate to give a solid. Purify the
20 crude by silica gel chromatography eluting with NHz/MeOH/CH2Cl»
mixtures to give the title compound (0.1 g) _
HRMS (FAB, M+H+): m/e calc'd for [C32H34N30sCloFg]*: 676.1932, found
676,1940.
Example 25A: 3-(3,4-Dichlorophenyl)-5-(4-hydroxy-4-pheny!-1-
25 piperidinyi)-1- [[(2-methoxyphenyl)methyl]ammo] 2-pentanone O-
methyloxime.
| Using the product of Example 25, Step 1 as starting material,
prepare the compound of Example 25A using 2-methoxybenzylamine in a
. procedure similar to that described in Example 25, Step 2.
30 HRMS (FAB, M+H+): m/e calc'd for [Ca1H37N303Cla}+: 570.2290, found
570.2291




Exampl e 23A: HRMS (FAB, MrH+): nmfe calc'd for

[(Jerr]Herr]Nerr](err]SC[err]][err] : 573. 1858 found 573. 1845.
Exanpl e 23B: HRMS (FAB, MrH err]): nlie calc'd for

[Cerr]H err] Nioserdag¥rerr] Cl[err]][err]: 580. 1770, foun®CTABEIOEED. 15
Exanpl e 24 [err]

Treat the product of Exanple 22, Step 4 (0.18 g) wth HOBT (54 ny)

and 3,5-bis-trifluorobenzoic aci d (0.13 g)° 4r CHerr]C[err] (40 nmL) at
Oferr]C. To this cooled m xture d E’fEﬂ?ég ng) and stir for a
further 18 h. Wash the 20 sol ution W|t ? 20 nL), dry the organic

| ayer over MgSQ err], filter and pp @ evapora Me i a foam Purify the
crude product by sil i ca gel ohrat ogrs phk; el ng with m xtures
NH err]/MeOH CH err]Cl[err] to give PN E rrpound (0.18 9).

Analysis: Calc'd for Ce[rr]Herr]Nerr]J ey

rr] 15H[err]O C,
53.49, H 4.63, N, 3.90. Found: C, 53.39, 1CHa\ 3 78 WO
96/ 34857 - PCT/ US96/ 05659

-63 - npl e 25

St 1: d duct CFX 2, St 8 d
TEA (031 [err]L) ¥ io SreaHinioshes Sxaomie ghALa0 goNin Gk B O ) "
Stir the mxt ure f\mthHOBT(?oZArtdgband Ac@H{mnt)]amxmlmeca'adhe sokder r ] OH

| 5 nm
§8| .nds( \MS% e Sopﬁgn(é& mg)§ha§uHa?arfm ;ﬁ;&s&e&a.oh(eg%g

nL). Conbine the f’?‘?"tulr%w fB' Qi3 m{.) rﬁ%?’& with
H20 (2X25 ni), dr\CHpQGs (mmxmmbaheltheorgam pottions, dry over MgSOy, filter

and evaporate to give a solid. Purify the crude by by silica gel

chromatography eluting with NHs/MeOH/CH,Clx mixtures to give the title
10 compound (0.042 g).

Analysis: Calc'd for C33HzgN304Clo. 0.5H20; C, 63.76, H, 6.48, N, 6.76.

Found: C, 63.83, H, 6.85, N, 6.95.

Example 27
p,OH N,ocas CFa
Uﬂ_ ' qv@cpa
CHg
Cl
cl
15 . Treat the product obtained in Preparation 5A in a similar
manner to the procedures described in Preparation 4 and Example 1 to
obtain the desired product.
HRMS (FAB, M+H+): m/e cal'd for [CagH3zgN302CI2Fg]t: 690.2089, found
690.2085.
20 Example 28
Ph CFs
HO N

E-isomer
Ci

Dissolve the product of Preparation 9 in anhydrous CH3OH, filter,
add 0.82 g (4.6 mmol) of 4-phenyl-4-hydroxypiperidine and 1.1 g of
MgSO0g4, and stir 30 min at room temperature. Add NaCNBH3 (0.40 g,

25 6.38 mmol) and stir at room temperature under Nz for 15 h. Fiiter and



evaporate to

gi
pi peridinyl)-2

Mass spectrum ( FAB):

449,

in CFlerr] CPYQ26/3#8 (5 nl) with 3A

3,5-bistrifluoronethyl benzyl am ne (0. 14 g).

m n.

and add NaBH err]CN (0.12 g).

m xture through a pad of celite,

and evaporate t
CHerr]d[err]
extract the aqu
organi c
solid. Purify t
NH[err]/NEO—l/CJ—l

9)
676, 1940.

o Vs
i

[qerr]H[err]N[quaﬁ

Exa

Af

ve 3- (3, 4-dichl orophenyl)-5-(4-hydroxy-4-phenyl
- (2- met hoxyi m no) pent anal

-1 -

(1.8 g) as a foany solid.
Step 2: Treat the product of Ste

nol ecul ar si eves
Stirthe m xture for 90

ter_ h.

filter 15

rinse the celite with MeOH (10

i ¥ncyl;, PRAIBH 1S e
& the,prgAnicyipyarwith birie, Ory ms?m
et vasuos(1.90 ). oRertfy by Siakk chiométogtaphy 450 geSidpoeibat:t 0 gi ve a

Bl EION [rooito Gt 0e o '

fithe title:pempeyng. Mk 11 -118°C. FAB-Ms: m/z
DRRgNIOZ b H)*] 366%).|Makdte Adrfhydfae ip. 56-60°

dud Bé‘tuiéé
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R8s

Chizonf

10

1 (0.2
a2 Y
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m.)

59?1{“2%’%8 er and
) GCERGPM%OQ
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ound (0.1

3-(3,4-Dichlor ophenglrlp)I - 52%9 P\%PBWPH‘“&%EW’? f% Prﬁpﬁr@?’?ﬁigrﬁnd)thf

- [ [ ( 2- met hoxy ph@pproprateamjneninitb progedurenn

Bxaraple 28 to ebtaimthexi ne.

Usi ng the produ%n%uﬁaggﬁbﬁn%mﬁoq&mhﬁng@t arting material,

t he conpound of Exanple 25A using 2-net
similar to that described in Exanple 25,NS

o} nzylamne in a
X?’EE};Z 30 HRVS (FAB, MtH err]):

me calc' d for [C[err]H[err]N[err]G [err]: 570.2290, f
570. 2291 WD 96/ 34857 b ¥ .
PCT/ US96/ 05659 -64 -
Exanpl e 26 CiITerr]
t he product 18f ; )
(12.4 ng) and AE¥{(1 ni) Zand co&| bt d O[ er ] C. Thisomer { Ehysical Datal
add DEC (17.6 n% ndHgg i L_for a ?rtlherc;ﬂSB h. shythg reaction
m xture with 10 oﬁ [ err el n. 1) eextrapt the aqmeﬂzay
CHerr]CdJ[err] (33X nbinethe or C_ porjfions,
filter anld eya te to gije a als0lTd.CHuri ythe cr'yuf‘vﬁl by
gel chro r y t1ng il re]/ Me I rr]
to give the tig%8 N-< - "2 & é]_' ﬁiHa%th.
: m.p.:
' CFs 1193-195.5°C
HO, CF. FAB-Ms:
28C - 1 3 E | mizes1
(IC32H32%5Cl2-
CFs FeN202 + H]*,
100%).
C C CF
28D N 3 ol 1 8 E maleate = 1/2 HpO:
m.p.:
CFs 126-130°C
28e| HO 1 OCH3 E {maleate:
N~ .
& OCH3 m.p..
OCHj 163-156°C
HQC OCH3
26F Ne= ! z maleate*Ho0:
OCH, m.p. 70-73°C
OCHs

pr epare
procedur e

ound

Tr eat
wi th HOBT
uti on,

er with
cWygsSq err],
silica
m xt ures




10 conpound (0.042 g). Analysis: Calc'd for
CerrJ]Herr]Nerr]Jerr]dJerr]. 0.5Herr]G C, 63.76, H 6.49, N, 6.76.
Found: C, 63.83, H 6.85, N, 6.95.°

Exanpl e 27  W096/34857 [err] 15 PCT/US96/05639 t
t he product obtained in Preparation 5Ain a simlar manner to the
procedures described in Preparation 4 and Egémpl elto obtain the
desi red product. HRVE (FAB, MtH err])* " me cal'd for

[Clerr]Herr]Nerr]Jerr]C[err]Ferr]] 6 2089 f ound
690. 2085. 20 éﬁém"'Exgg le
[err] Di ssol ve B oduct r’i){)ME’re at ion 9 in anhydrous

CHerr]OH filter, add 0.82 g §4.8 mmol) @
¢ ], and stir 30 mn

4- phenyl - 4- hydr oxypi peri di ne and 1.
at roomtenperature. Add NaCNBH err] (0.40 25 6.38 mvol ) and stir at
g and WO 96/ 34857

roomtenperature under N[err] for 15 h. Fi
PCT/ US96/ 05659 - 65- evaporate in
vacuo. Partition the residue between CH err |C1[err] (150 mM) and

Herr] O Wash the ni td\%g(i): nd
evapor at e I n ? qeégxﬁyaﬁﬁw?ﬁﬂegs@ﬁ >fin E' 48%04 A ?BHE‘
Sigerr]; eluant: {1 mL)Iﬁé'ﬁaQM !'@N:a’( a!‘b(@tﬂ‘ﬁ)- §tin fop d Sdning themegld of
}:Rg Kﬂrgys';ﬂal I %gg 5eh leﬂfd% 0. g@‘%g)? SﬁrtltFE mﬁ?ﬂ@ﬁ?ﬁﬁr%&ﬁﬂﬁfﬁﬁe
° z h f bl drfitiddl tHe ek ug petEén
100% . WMal eate hertn?'u ra e mp.
appropriate al dehfdd Qhﬁﬁ m&aﬁﬁﬁ)m dSeparate thegrganigiayarewash wethi n
the procedure of brpeRbe nily dnpovdrtMgBSO), filter andevaporats!s Palifywhe produtet by
]E glr lr ]OW' ng table: silica gel chromatography eluting with NHslMeo%gclz mixtures to
10 give o-[[phenylimethoxy]methyl]-g-{3,4-dichiorophenyl)-4-hydroxy-4-
phenyl-1-piperidinol (0.2 g).
Step 2: Oxidize the product of Step 1 (0.1 g) acoordmg to the procedure of
Preparation 4 to give 1-[[phenylmethoxy}methyi]-3-(3, 4-d|chlorophenyl)-5-
(4-hydroxy-4-phenyl-1-piperidinyl)-2-pentanone (0.178 g).

15 Step 3: Treat the product of Step 2 (0.16 g) with O-methoxylamine HCI as
in the procedure of Example 1 to obtain the title compound (0.14 g).
HRMS (FAB, M+H+): m/e calc'd for [C3oHasN203Cl}*: 541.2025, found
541.2018

Using the product of Preparation 3 and the appropriate

20 halide, prepare the compounds of Examples 29A to 29K, shown in the
following tables, using a procedure similar to that described in Example
29:

OH OCH3

Ph Nl '
N _OLT

cl
Ci

25



28A HO 2 [err] Z mal eate=1/2 Herr] QO
mp. 61-65[err]C 28B J[err] 2 [err] E
di mal eat e: 193-195. 5[ err] C [err] 1 CF[err]
E FAB- V5: WO 96/33852 [err] E PCRUS96SGSS
([[(err]Herr]dJerr]-
Flerr]NNerr]Jerr] + Herr]. v 1009 . 28D J[err]
[err] E mal eat e=1/ 2H err]'C§ ) 126-130[err] C
28E L et ’E-—‘ﬁlg?a"'e——T
m p. : 5Bx136C T8F [ejr Iﬁtamng Matenal” | HRN,' [erE!iM§ y;
mal eate[err]Herjr] O ‘(:?Egi) 70- g?grr] C
WD 96/ 34857 M )
PCT/ US96/ 05659 L
Exanpl e 29 29A 591.2481 |B91T2181% |t he
product of Prepdgrati q I of {THF (1 nm) gnd
DVF (1nl) at O[ drrlC yBrCHe? | i o thed add
29B 589.2036 |589.2029
BrCHz-Q-ocua
29C ' CHg 555.2181 [555.2186
s
29D B'CHa'@‘cus 555.2181 |555.2170
20E BICH, @ 559.1931 {559.1931
F
29F F 559.1931 |559.1925
el
29G BrCHs F 6§569.1931 |559.1925
29H BrCH, _@ 571.2130 |571.2145
 CHgO
Ex T Starting Material | Analysis | Anaiysis
) _ Calc'd | Found
' C, 60.35; C, 60.32;
2901 OCHs OCHs H.621;  |H, 628
BrCHg N, 454 N, 4.63
[Ca1HagN2-
04CI2.HCl,
0.5H20] -
29 J C, 64.64; C. 64.61 ;
-@'OCH:; BtCHz-@-OCHs H,639%  |H,841;
N, 4.86 N, 4.89
. [Ca1H3gN2-
04CI2.0.25
: Ho0)
C, 61.36; C, 61.43;
29K OCHs OCHs H,6.49; | H, 6.40;
OCHs BrCH, OCHg N, 4.34 N, 4.38
[Ca3H4oN2-
OCHjz OCH3 0gClo.0.8Ho
0]]




5 benzyl bromde (0.145 nL). Stirthe resulting mxture for 18 h, evaporate
t he sol vent under reduced pressure and partition the residue between

CHerr]d[er 50 nL) and H20 (50 nl). Separate the organic |a wash
with E\"l?fg” 880 nL) dry over MySgerr], filter and evEFEL ﬁ%@s@urlfy
t he product by silica gel chromat ography eluting with

NH err]/ MeOH CH err]J]C [err] mxtures to_Ka. give

[err]-[[phenyl met hoxy] nethyl]-[err]-(3, 4-dichl orophenyl)-4-hydroxy-4-
phenyl - 1- pi peridinol (0.2 g). ngbqadi ze the product of Step 1
(0.1 g) according to the procedure of ration 4 to give

1- [ [ phenyl et hoxy] met hyl ] - 3- ( 3, 4- gjychl or oph€ny 2

(4- hydr oxy- 4- phenyl - 1- pi peri din pent af8ne ), e_L78 g. 15 Step 3:
Treat the product of Step 2 (0.16{g)NW 0 t | am ne HCl as in
t he procedure of Exanple 1 to obtain the title cong¥dnd (0.14 g).

HRMS (FAB, MtH err]): me calc'd for
[Clerr]Herr]Nerr]Qerr]d[err]][err]: 12025, found 541. 2018

Usi ng the product of Preparation 3 and tBk appropriate 20 halide, prepare

the conpounds oftdpxaTRisiy Hdprocedii of ERampld 20,ireplace O-métRbkylarhing t abl es,
using a proced“‘-ﬁ:lWl]\ %@Q@t S35 Shidin' 272 48 dehtoropherfyl-1-

err
|[=>CT/ ]Usg 6/ 056’59 [{(3, 5-d|methoxyphenyl)methoxy]methyl]A—@yhydmxy-#@enyl-1- T

Starting Materi piperidiny ntanone oRth& calc'd Found
( FAB, e A .
LB 61 501 Step2: Tréd thé prodict of 1884 (0. 403 ip DMF (10,g1L) &t 0°C with
F 589. 208laH (55gpgpthren methylbromoagetate(0.115 g)2 §tir the mixturesand

555.2181  555. gfie¥f to warm to room temperature over 2 h. Pariition the reaction mixture

10 between EtOAc (50 mL) and H20 (15 ml). Separate the organic layer,
wash with HoO (2 X 15 mL), dry over MgSO4, filter and evaporate. Purify
the residue by silical gel chromatography eluting with mixtures of
NH3/MeOH/CH2Cl2 to give methyl-2-[[[2-(3,4-dichiorophenyl)-1-{[(3,5-
dimethoxyphenyl)methoxy]methyl}-4-(4-hydroxy-4-phenyl-1-

15 piperidinyl)butylidene]lamino]oxylacetate (0.32 g).
Step 3: Treat the product of Step 2 with 4% NH3/CH3OH {10 mL) ina
sealed bottle and stir for 3 days at room temperature. Evaporate the
solution to dryness and purify by silical gel chromatography eluting with
mixtures NHa/MeOH/CH2Cl2 to give the title compound {0.25 g).

20 HRMS (FAB, M+H+): m/e calc'd for [C33H39N306Cl2]*+: 644.2294, found

644.2282.
Example 31
OCH; CFj
N o CFs
¢
c

Using a procedure similar to that described in Example 8,
25 treat the ketone of Preparation 4 with diethyl methyiphosphonoacetate to
obtain the title compound as an E/Z mixture.
HRMS (FAB, M+H+): m/e calc'd for [C34H34ClaFeNO4]*: 704.1768, found
704.1757.



[err] 29D [err] : 555. 2181 555. 2170 29E

[err] 559.1931  559.1931 F F 29F

[err] ' [err] 559. 1931 559. 1925 [err]

29G WO 96/3485F er r ] 559. 1931 559.1925 PCRADSI6I03682 1 |

[err] 571. 2130 571. 2145 [err] [err]
- EX. Starting Materi al Anal ysi s Agal ysi s Calc'd

Found 29J [err] "9 T C, 60. 35; C, 60. 32;

H 6.21; H 6.23: err] N, 4.54

N, 4.63 Exall‘lpie S%C[err]H[err]N[err]-

derr]dJ[err].Hd, 0.5H err] )3

[err] C, 64.64; cH : O]OGH H, 6.39; H,

6. 41; | @l N, 4.89

[CJerr]Herr]Nerr]- CFs

Jerr]dJferr].0.25 Herr] g [err]

[err] C, 61.36; C, 61.43;

H, 6.49; H, 6.40; [err] N, 4.34

N. 4.38 |Clerr]Herr]Nerr]- Cl

Jerr]CJerr].0.8Herr]
PCT/ US96/ 05659
Exanmpl e 30

Treal¥sOépendidnof (CHzOCH2)PhaPBr (0.21 g, 0.6 mmol)
in dry THF (10 mL) with NaN(TMS)z (0.6 mL of a 1.0 'Y'%r%! ion in THF) at
5 0°C. After 30 minutes, add the product of Preparation 4 (0.05 g, 0.08
mmol) in dry THF (5 mL) and slowly warm the reaction to room
temperature over 1 hour. Stir for 3 hours at room temperature and quench
by the addition of water. Extract with CH2Cl2 (3 x 25 mL). Wash the
combined organics with brine, dry (Na2S0O4) and concentrate. Purify the
10 crude material on two preparative TLC plates (20 x 20 cm, 0.5 mm
thickness) eluting with CHoClo and CH3OH saturated with ammonia (98:2)
followed by reelution with hexane and 2-propanol (20:10) to provide the
product (24 mg, 47%) as a white sticky foam (E/Z mixture).
HRMS (FAB, M+H*): m/e calc'd for [CagH34Cl2FgNO3]+: 676.1821, found
15 676.1834.
Use the appropriate alkyl-substituted Wittig reagents (aikyl-
PPh3Br) in the procedure of Example 32, to prepare the following

compounds:
CF3
N ° CF3
Cl
___Ci R
— HRMS HRMS
Ex. =A calc'd Found
(FAB,
M«+H+
32A |=CH> 646.1714 |646.1730
32B | =CH-CH3 660.1870 |660.1864
32C |=CH-CH>-CHs |674.2027 |674.2013

20



Step 1: Using the procedure of Exanple 29, replace O nethoxyl am ne

HCO with hydroxylamne in Step 3 obtain 2-[[[2-(3, 4-dichloropheryl)-1- 5
[[ (3, 5-di net hoxyphenyl ) et hoxy] net hyl ] - 4- (4- hydr oxy- 4- phenyl - 1-

pi peri di nyl ) WD-963485anone oxi ne. Step 2: Treat the proRCKIUSINSE2ep 1
(0.40 g) in DWW (10 nL) at O[err]Cwth NaH (55 ng) then

net hyl bronbacetate (0.115 g). Stir the m'_?(é}ure and . allowto warmto
roomtenperature over 2 h. Partition the feaction m xture 10 between Et OAc
(50 nL) and H20 (15 m). Separate the %aﬁ]éc #ayer, wash with H20 (2
X 15 nmL), dry over MgSOerr], filter E 8ate. Purify t he '
residue by silical gel chromato 6aphy el uti wi t F8i xtures of '

NH err]/MeOH CH err]d [err]to

met hyl -2-[[[ 2- (3, 4-di chl oroph
di met hoxyphenyl ) met hoxy] net hyl
pi peridi nyl) butyl i dene] am no] oxy] acet at .32 g). Step 3. Treat the
product of Step 2 with 4% NH err]/CH err &l0 n) in a seal ed
bottle and stir for 3 days at roomtenpergture. Evaporate the

solution to dryness and purify by sil.i el chr t ograph luting with
m xtures NH err]/ MeOH CH| ‘gﬁaf éﬁépﬁ?mt&%h ﬁé (S-gﬁge%&ﬁﬁ‘pﬁm?mm 25 @).
20 HRVS (FAB, ICGHHEGIs (30.0 mi)et QACwith & solution of DIBAI-H (3.9 mLofa1 M

[T err]H err kN ebiutibh§t CHZOIS! Warkftd doonPtknperatire BAY & for 1r5miﬁﬁf’es?282-

Ex | 31
Us ?g : pr ocedulQuenchiy:slowly qdding srturateqd agueoushigasPs. B ‘?téél'ml Vel t he

ket one of Preparandiedradt with CHHCH (8/% S0mb)y walsh withdorines dnafNalS0O4) and obt ai n
%g‘[(ﬁfﬁléiﬁ)z;m e calc'd
1o un I

ISIN, o
4- (4- hydr pxy- 4-pheny/®8 - 15

the title conpo e N :
for [Clerr]Her &% i %ﬁ?F %r Pb&ﬁ erﬁ fteernﬁl bﬁygﬁsﬁg?éu ) . 704.1757.
VO 96/ 34857 u H2Cl2:CH3OH Saturated with ammonia 95:5) to give the desire
PCT/ US96/ 05669 product as a white powder (0.52 g, 79%). -69 -
Exanpl e 32 HRMS (FAB, M+H+): m/e calc'd for [CasHa4CloFgNOg]*: 676.1820, found
676.1815.
Example 34
: CH
o‘ko CFs
5 S
|
@G‘l ° CF3
Cl
cl
15 Treat the product of Example 33 (0.5 g, 0.7 mmol) in dry THF

(20 mL) with NaH (0.28 g of a 60 % dispersion in mineral oil, 7 mmo!) and
acetic anhydride (0.36 g, 3.5 mmol) at room temperature and stir for 18
hours. Cool to 0°C and treat with CHaCla (50 mL) and water (10 mL).
Wash the organic layer with water, dry (NasSO4) and concentrate. Purify
20 the crude material on a flash column (SiOz; elute with CH2Clz:CH3z0OH
saturated with ammonia 85:5) to give the desired product as a white foam
(0.42 g, 79%).
HRMS (FAB, M+H+): m/e calc'd for [CasH3sCloFgNOg4]+: 718.1926, found
718.1922.
25 Using the product of Example 33 as the starting material and
the appropriate electrophile in the procedure of Example 34, the foliowing
. compounds are prepared:



CF3 [
suspension of (CH err] OCH err]
THF (10 nL) with NaN(TMS) 2
O[err] C. Afterw@86m8sut es,
mol )
tenperature over 1 hour.
by the addition of water.

conbi ned organics with brine, dry (
the 10 crude mater'kilf on prepar a
t hi ckness) eluting m’%&%\grr] Ale
(98:2) foll owed by reelution
provi de the product (24 g,
HRVS ( FAB, MtH[ err])HOy
[(err]Herr]d[er§] ™
Use the appropri atsg ky

rr
(0.
ad

Stir for 3 hours

Extract with CI—I['?&l

err]

)Ph[err]PBr (0.21 g, 0.6 mmol)
6 mL of a 1.0 Msolution in THF) at 5
d the product of Preparation 4 PETOHS563. 08
in dry THF (5 ) and slowy warmthe reaction to room
roomtenperature and quench
rfc[err] (3 x 25 ni).
err]SdJerr]) and concentrate.
ve TLC plates (20 x 20 cm 0.5 mm
oeng CH[GFHEIGS(FABJ

th hexane and

7% aCFa mhute‘@‘i

Treat a

762.2188, found, 762.2185.

76.1821, f
t 1 ¢fa eagents (al kyl -
to prepare the follow ng

ound 15 676. 1834.

[err]
Found
=CH err]

c'd
32A

660. 1870 660. 1864

PPh[err]Br) in the procedure arrpl e 32,
conpounds: '

Ex. =A HRMS cal
( FAB, - cl MrH err])
646. 1714 646.1730 rr

32C =CH-CH err] 0%"3!'?‘}'2%%674 202 674.2013 20
PCT/ US96/ 05659 0“0 CFs

|

3

Cl
Cl

WD 96/ 34857

HRMS (FAB, M+H+): m/e
calc'd for [C3gH36ClaFsNO4]*:

730.1926, found 730.1925.

in dry

Wash t he
Purify

My h ammoni a

‘? &538 m%)m&t ure).

Examples 35, 35A, 35B, 35C
Using the procedures described below, compounds of the
following structural formula were prepared, wherein the definitions of A

are shown in the table below:
CFs

N ° CFs
Cl
Cl

5 I
HRMS
Ex. =A calc'd HRMS
(FAB, Found
M+H*)
35 |=CH-CHo-N3 701.1885 | 701.1885
35A !=CH-CHg-NHg 675.1980 | 675.1979
35B [=CH-CH2-N(CHg)o| 703.2293 | 703.2290
35C|=CHCHaN[(CH2)20H]o| 763.2504 | 763.2502

Example 35: Treat the product of Example 34 (0.8 g, 0.11 mmol) in
THF/H20 (5:2, 4 mL) with NaNg3 {(0.036 g, 5 mmol) and Pd{PPhg3)4 {0.013g,
0.01 mmol} and heat to reflux for 1 hour. Cool to room temperature and
dilute with Et2O (10 mL). Separate the organic layer and extract the



- 70- Exanpl e 33

[err] Treat the product of Exanple 31 (0.69 g,
0.98 nmol ) in dry CHerr]C[err] (30.0 nL) at O[err]Cwith a solution
of DIBAI-H (3WD93487 a 1 M 5 solution in CHerr]d[err]). PORUSIHIS6S#00m
tenperature and stir for 15 m nutes. Quench by sl ow y addi ng
saturated aqueous Na[err]SOerr]. Dlute WZ&h wat er and extract with
CHerr]CJ[err] (3 x 50 m.), wash with brin dry (Na[err]SOerr]) and

cluant Gy o r) O PSR Wﬁ%“?&%@’ {2 g0, et e bty ?@Eﬁ
desired 10 produsyergvith Wﬂeca &y (NReSO4)@nsbeancentsste. Purify thegruge tmatesi
MH err]): me Caér?adlaf;ﬁ "oo[uﬁirﬁ(S]bb'[ 6lutd with OHOH:CH DN saurdtbl ‘WI‘EH

ggﬁ%fsgoé 4f ound ammon &S.&)Bt% give the desired product as a white sticky f@@ (0.039 g,

CF3 5 51%). [err] 15
Trteﬁt N; ue(grgguctsﬁém plea@SAE TRt (b ProtiucPof Exam msm(mQOTU% mmol) in(20 )
W
acetic anhydri dg ﬁ&"’g%@ L{% ng)odﬁs &OW IE%J? ""F‘g‘*m s‘f‘ﬁp kgem g
hours. Cool to O[temppratdfeand stiffong heurs-jAsd:additoaat Phe (0.1ig) andstingarg0 (10
rcrt)ncen”at eMsh thmu%ﬁwtvr?@ehm@raw dmy»meeémddmdd&bﬁraria%q@dm&o\[heand

|
ol ute i th citr (SIOFEY l@%?@?ﬁ&ﬂ@aﬁﬁwﬁ alpRn B OLOE)
gi ve the desired tpemetredpm cha$ addariofoam (0.11 g(80%Y g, 79% . HRVS

FAB,. M+H
(7 o [fGBL]né ABcMim) h%%am{oe[%ﬂagerzrhﬁhegye lgﬁgggy%aha]

Exanpl e 33 as thewé};\? ng materl al and t he appropriate electrophile -
in the procedure Examplen§5B: dse theprodudtofibxample 34 asdhe starting anatefialepar ed:

15 and dimethylamine in the procedure of Example 35 with THF as the
solvent to obtain the desired product.
Example 35C: Use the product of Example 34 as the starting material
and disthanolamine in the procedure of Example 35 with THF as the
solvent to obtain the desired product.

20 ' Example 36
CFa
| ° CFs
CHs
Ci
cl

Treat the product of Example 1A (0.036 g, 0.05 mmol) with
CHgI (1 mL) at room temperature and place in the refrigerator for 18 h.
Remove the excess CH3l under a stream of N2. Dissolve the residue in
25 CH30OH and add water until turbid. When crystals have formed, remove
the solvent with a pipette. Wash the crystals with water and pump dry to
give the product as a white solid (0.031 g, 78%)
HRMS (FAB, M+H+): m/e calc'd for [CazH33ClaFgN203]*: 677.1772, found
677.1765. .
30 Examples 37 to 37E
Using the product of Example 1A in the procedure described
in Example 8, reacting with 4-bromobutyronitrile, 5-bromovaleronitrile and
6-bromocapronittile, respectively , the products of Examples 37 to 37B
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-71 - [err] - Exanpl e 34A HRMS
( FAB, I\/HrH[err]): n e cal'd for
[Cerr] H er ryabg/suss7) Flerr]NJ err]][err]: : 762.2188, fpownods606659. 2185.
Exanpl e 34B [err] HRVS (FAB, MrH err]): nle
calc'd for [C[err]H[err]CI[err]F[err]NCIerr]][err]

730. 1926, found 730. 1925 [err]

Exanpl es 35, 35A, 35B t he procedures descrl bed

bel ow, corrpound'é’é@fwtﬁ@ed supsequant ﬁ"&ag'f'?’ﬁd’!im gyd’P?SY'ﬁW’E axfascribeddped,
wher ei n the defExamplertl relsuled in campounids\87C to 87E. t abl e bel ow.

[err] 5 H% cEiY:- =A
calc'd HRVS HO. AB, ound MrH err])

35 =CH-CHerr]-Nerr] 701.78885 A =CHCHerr]-NHerr]
675.1980 675.1979 35B % 03.2293 703. 2290
35C =CHCH[ err] N[ (CH err])[errYOH [err] 743. 2504 763 g Exanpl e 35:

Treat the product of Exanple 34 (0.8 g, 1 mol) THF/ H err] O (5: 2,
4 m) with NaN3 (0.036 g, 5 mmol) and err])[err] (0.013g, 0.01
nmol ) and heat to refI ux for 1 hour. Coo room tenperature and

dilute with Et[err+p-nt)—Sep ] -ot-gai-e— ayer and extract the
Ex. Rt calc'd HRMS
(FAB, Found
M+H+)
37 |-{(CHz)s-CN 730.2038 | 730.2023
37A |-(CH2)4-CN 744.2194 | 744.2189
37B |-(CH2)5-CN 758.2351 | 758.2353
37C |-(CH2)3-C(NH2)=NOH | 763.2253 | 763.2263
37D |-{CH2)4-C{NH2)=NOH | 777.2409 | 777.2390
37E [-(CH2)5-C(NH)=NOH | 791.2566 | 791.2575

Example 38

5
Step 1: Cool a solution of CH3P(O){(OCHg3)2 (0.55 g, 4.4 mmol) in dry THF

(10 mL) to -78°C and add n-Buli (2.75 mL of a 1.6 M solution in hexanes)
dropwise. Stir for 45 min at -78°C and add a solution of 4-(3,4-dichldro-
phenyl)glutaric anhydride (0.52 g, 2 mmol) in dry THF (5 mL). Stir for 2

10 hours at -78°C and quench by adding 1 N HCI (15 mL). Extract with EtOAc
(8 x 25 mL), wash the combined organic layers with brine, dry (NazSO4)
and concentrate. Purify the crude material on a flash column (100 g SiOo;
elute with EtOAc:CH30H:HOAc 90:10:2) to give an oil (0.55 g, 75%).
Step 2 : Add KoCO3 (1.0 g, 7.2 mmol) to a solution of the product of step 1

15 (2.0 g, 5.2 mmol) and 3,5-bis(trifluoromethyl)benzaidehyde (1.9 g, 7.9
mmol) in dry CH3CN (60 mL) at room temperature. Stir for 5 hours and
filter the crude reaction mixture through filter paper. Concentrate and
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- 72 - aqueous layer with additional Et[err]O (2 x 5 nL).Wsh the
conbi ned organic | ayers with brine, dry (Na[err]SOerr]) and

concentrate. Puwofgs4sse crude materi al on a flash col umPCTAIS9GRS65S ;
elute with CHerr]C[err]:CHerr]OH saturated with ammoni a 95:5) to

give the desired product as a white sticky foam(O 039 g, 5 519.
Exanpl e 35A: Treat the product of Exanpl e 394 ("0.21 g, 0.3 rrm)l) in

{erperat ure and st PRI g6 oheisPectOR Hiclan & Al Sk akge MY EIGTR:L 1
col um 10 (s[“o[‘gﬁe“@magmmf}”ﬁ“’““°'§1‘§?‘”9'm””“ Sned with
o 50:10) 15 B0 e Chbori o Lo 1o & b 68 ' 9
%%erlg%lg[ err] C§ er rgonp tem@éﬂ?h:re]l!ﬁssﬁh}%]chﬂer]eacﬁﬂiﬁtmmh afshorlcpad of silica -
material 15 and dgm ﬁtl}lgﬁ ﬁéﬁ%@%?‘é@é?fﬁ@{ﬂ?ﬁ@a@p@‘b@@sﬁﬁﬁﬁﬁﬂﬁ ’

t he sol vent §ep t he desired product. " Exanple 35C. Use the
product of Exanpl e§m_gs Tréat ascapied (QJChrsoltionlof 4-phenya4+dhydm:yplpenﬂmm (N6 in

the procedure of %aﬁﬁlrﬁmﬁﬁ iNOMF BT mEPwith 2-methyim E?(@%é) bé@'rﬂnfohe
d4

d d d
lorr] P00 “HoBT (1.0, 7.4 mmel ane proguGket P Vye) S,

0.05 mmol) with  0°C i3 minland jooat temperatuesrforitah.uConeentraié and dilote the

o Dlosol ve the riostipe wit ‘Q'Wﬂf Sf Webite 6'95”ﬂq{’y?lr?‘i)” SRypen
crystals have forn@®,( mandcon ih%\ﬁmgaée redugtAna¢ he
crystals with wat eflaghneblpmn(Si02; elute wnth Etogtcvbekéme asptbme aswhiteMoate sol i d

(0.031 g, 78% AB, MtH err]): mle calc’ dfor
[C[err]H[err]d?er %@%{err err ][err] 677.1772
677.1765. 30 SLL’: THeat & sotution of g preduehAfstenss (0.5 m¢§5 mmol) in
gSi pgatCP?npf \?Mdtlﬁt 4%?@@(30 mL}MthrCMGNHm{(HC(OHeidleafmm?&dnd heat to 60%xanpl e
6’ br om)cap?onl trile 1%@5%%%/68%&&&?%”& ph@"{ﬂg 3{!8%&(35 d{léasha@urtng @'%2
elute with CHxClo: 30H saturated with ammonia 9 5) to give the title
20 compound (0.52g, 99%) as a white solid and a mixture of E and Z oxime
isomers.
Step 6: Treat a solution of the product of step 5 (0.2 g, 0.29 mmol) in
CH2Cl2 (15 mL) at 0°C with DIBAI-H (64 pL of a 1 M solution in CH2Cla).
After 10 minutes, quench by the addition of saturated aqueous NazSOyg4,
25 dry by the addition of solid Na2SO4 and concentrate. Purify the crude
material on two preparative TLC plates eluting with CH2Clo:CHzOH
saturated with ammonia 95:5 to give the title compound ( 0.027 g, 14% of
oxime isomer A and 0.046 g, 24% of oxime isomer B).
Isomer A: HRMS (FAB, M+H+): m/e calc'd for [CagH35ClaFgN202]+:
30 675.1980, found §75.1986. '
Isomer B: HRMS (FAB, M+H+): m/e calc'd for [CazHa5ClaFgN202]*:
675.1980, found 675.1986.
Example 39
The compounds described in Examples 39 to 39N are
35 prepared in a similar manner to that described in Example 20, using the
appropriate oxime and the appropriate amine:
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-73 -
described in
[err]
calc'd
MrH err])

wer e

HRVS

-(CHerr])[err]-CN

obt ai ned;

WO 96/34857

7 -(CHerr])[err]-CN

758. 2351 758. 2353

763. 2263

37E -

Exanpl e 38

5 Step 1. Cool
mmol ) in dry THF

M sol ution i n hexanes)
solution of 4-(3,4-dichloro-

744.2194 744.218

_ PCT/ US96/ 05659
subsequent treatnent wth hydroxyl am ne as

HRVS

( FAB,

Exanpl e 11 resulted in conmpounds 37C to 37E.
. ERCT/US96/05652] er r |
Found

730. 2038 730. 2023

-

37B -

37C - (CH[err])[err] C(NH err])=NOH 763. 2253

a solution of T
(10 m.) to -78]
dropw se.

phemf

C and add n- BulLi

r for 45

2575

37D -(CHerr])[err]-C(NH &'r])=Neld 777.2409 777.2390
-(CH err])[err]-C(NH err])=NCH 791,@.966 7

[err]

Fg )[err] (0.55 g,

m n at

ghut ari ¢ anhydride (0.52 g,

2

37A

-(CHerr])[err]-CN

4.4

(2.75 nL of a 1.6
-78C and add a

d
he

mmol) in dry THF (5 nlL). Stir for 2 10¢ihours at -78C and quench by addi ng
1 NHJ (15 nm). ’?‘ﬁ Th B (3 K12D ML) HAMSN | NCHRMBDI e
organic |ayers wt e, dry (Ka2sH) nd JoEAB,M+H3) B (FABKiHY)
crude material of olum (100 g BSiQerr]. § Calculaedip \Found
Et OAc: CH err] OH: HOAc 390: 14 ?%N e an quz?g;ﬁE 734.49%Y. | 734.260€0
Add Klerr]CJerr} (1.0 g, |7 sol ut1on fjof the prpduct of
15 (2.0 g, 5.2 ymol) and |3, 5- ms *f~| upr onet hyl )ibenzal dehfyde (1.9 (,
mol) in dry CH3EN @éiAm_) COECGWG atnrl_F. St 553(%83 n()égfzgﬁg
398 < :N < :_ -(CH2)2OH | 698.2351 | 698.2349
39C HaN':;}O -CH2CN | 729.1834 | 729.1834
o) NS
39D HzNP”IhFC' _ Nlao"‘ 762.2049 | 762.2042
N
o ~ H‘NHz
39E < :N < :_ -CHoCN | 693.2198 | 693.2206
39F < :N_C - NIOH 726.2412 | 726.2412
|
(l‘NHz
39G o O H 683.1990 | 683.1893
.“[N
L
39H o) O -CH2CN | 722.2099 | 722.2088
%,
PN
391 o ~OH 755.2314 | 755.2305
v |
KN




filter the crude reaction mxture through filter paper. Concentrate and
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-74- purify the crude reaction through a flash colum (Si(err];

el ute with EWOMRS34857 CH err]OH. HOAc 90:10:2) to give a RATUMHHSPd (2.0
g, 77% . Step 3: React the product of step,2 (5.8 g, 11.6 nmol) with
H2 gas (ball oon) in the presence of éO%Pd/C (0.58 g, 10 %ww for 3
hours at 5 roomtenperature. Pass the 67 de reaction through a short pad

of silica gt Gttt E— . to be
used directly ip 39 tHe r@xtm -(CH2)3QH | 4727.2258
(O[err]C) solut]on of 4-pghen dr oxypi peri di nmol )

in DMF (50 nL) W th 4-netlhyl ine (0.89 g, §. ' 10 HCBT(lOg,
7.4 mmol ) and the product] of stgp (3.{7 g, 7.4 i
O[err]C for 30 pin and rdomtenp™adurel for 6 h. lConcentrate and diljute the

residue with 1:fl wagy : Et 200 ). Mashif he ¢rggmbpagay eggaibodr bri ne,
dry (Na2SO4) anfg concentrja eN ify tgt crude r¢action prpduct on
| u
at

flash colum (Y err]; ¢ hexane|4:5) to g] ve a whitje foam
15 (1.45 g, 35p4. Step 5: sol uti on of the pf oduct of {step 4
(0.5 g, 0.75 mmpl) 4 ridine (30 t QN (0.1
g, 1.2 mol) anf hesgtlto (Q‘%Rt for ﬁd‘g ours %o ,E{htra‘%%p nd
purify the resifpue on a fll aSthcofurtp (Jerr]; elutp with
CI-l[err]CI[err]::l—l[err]O—lsaturat i t hj anmoni a 55) to gfve the tiftle 20

conpound (0. 52g %@y‘ a te soli0

i Soners. St e . e€§=§b i on| 2 0,
0.29 mmol ) in CH er Ner H64
[err]L of all\/solutlonlnCl-}ﬁ%— : : guench
by t he addi ti onpef—set-ti-gt-ed ot o tS—NeEE SO G1=y—10y Ap—aceh-t+o of
solid Na2SO4 anfl c&3ent i fy the(EH2CN 7 6.2808r | AA26828%q
preparative TLQ pl ates el |l

saturated with pmoni a 9%: % of
oxi ne isomer A HRMS

(FAB, MtH+): e cal ¢’ d for [C[err]H[er]CI[rr]F[err]N[err]qerr]][err]

30 675.1980, found 675.1986. Exah®91e8’ 48 -arddMeA FAB, MrHerr]): me
calc'd for [(Jerr]Herr]dJ[err]Flerr] [err]q‘grr]][err] 675. 1980,
found 675. 1986. sExarrpI e 39
The conpounds described in Exangges 39 to SQN"are Sf prepared in a simlar
manner to that described in e 30, usiMg the appropriate oxinme
and the appropriate am ne: N o) CFs
(o]
Cl

Example 40: R2 is -C(O)NH2
5 Reflux the product of Preparation 4 (52 mg) in EtOH (1.5 mL) with
semicarbazide HCI (75 mg) and KOAc (75 mg) for 1 h. Extractthe
resuitant mixture with water, NaHCOgz and CH2Cly, dry the organic layer
" and evaporate to obtain a white foam. MASS (FAB, M+H+) m/e 705.
Example 40A: R2 is -C{(O)CHs
10 Reflux the product of Preparation 4 (42 mg) in EtOH (1.5 mL) with
acetylhydrazide (80 mg) and HOAc (25 mg) for 1 h. Extract as in Example
40 and isolate the product by preparative TLC on silica gel, eluting with
CH2Cl2:CH30H (12:1) to obtain the desired compound as a foam.
MASS (FAB, M+H+) m/e 704
15
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- 75- [err] Exanpl e Z
Rl err] HRVS HRVS
(FAB, MrH[ err | wo(oddss7 M+-H err] ) PCT/US96/05659
Cal cul at ed Found [err] -(CHerr])[err]CH
734.1987  734.2001 39A - H 654. 2089
. 654. 2082 398 [err] ~fcH err])[err]OH  698. 2351
' 698. 2349 39C [err] - CHigrr] ON 729.1834
 729.1834 39D [err] Example” 41 762.2049  762.2042

- Jerr] . 39E [err] -CH err]CN 693.2198 693. 2206
- 39F [err] 2412 7(26 24 39G
H 683. 1990 683. 1993 er -CH err] CN
722. 2099 722.2088

Cl
C

Step 1: 3-(3,4-dichlorophenyl)-dihydro-2(3H)-furanone
Heat [(CHg3)3SiloNLi (230 ml, 1.0 M in THF) under N2 to 45°C and
5 add 3,4 dichlorophenyl! acetic acid methy! ester (40 g, 0.183 moles)
dissolved in 60 ml of dry THF dropwise over 2 h. Stir the solution at 45°C
for another 2.5 h. Cool the solution to room temperature, add a dry THF
. solution (30 ml.) of THP-protected Br(CHz)2OH dropwise over 1 h., and stir
the solution for 24 h. Cool the solution in an ice bath and quench the

10 reaction by adding, dropwise, 250 mL. of 1.0 M aqueous HCI. Extract the
solution with Et20, wash the organic layer twice with 1.0 M aqueous HCI,
then with water, and dry over anhydrous Na2SO4. Remove the solvent,
dissolve the residue in CHzOH and add 0.5 g of pTSA. Stir the solution at
room temperature overnight, remove the solvent, add CH3OH (500 mi)

15 and stir for 6 h. Remove the solvent again, add more CHzOH (500 ml.),
stir overnight and remove the solvent. Dissolve the resulting oil in CH2Clz
(1200 ml.), wash twice with saturated aqueous NaHCOg3, then water, and
dry over anhydrous NapS0O4. Remove the solvent in vacue. Purify the
reaction mixture by flash chromatography (SiO2) using EtOAc: hexanes

20 (3:7)as eluent. Yield: 22 g. CI-MS: 231 (100%), 233 (65%).

Step 2: alpha-(2-bromoethyl)-3,4-dichlorophenylacetic acid

Treat the product of Step 1 {21.25 g, 91.96 mmoles) at room
temperature with 130 ml. of HOAc saturated with HBr gas. Stir at room
temperature for 2 days, then pour into 800 ml. of ice-water with stirring.

25 Store the resultant gum in a freezer for two days, then decant the liquid
from the solidified gum. Triturate the solid, filter, wash with water and air
dry. Yield: 26.2 g {m.p. = 80-81°C).

Step 3: alpha-(2-bromoethyl)-3,4-dichlorophenylacetic acid chloride
Dissolve the product of Step 2 (8.1 g, 25.96 mmoles) in 20 ml. of dry

30 CHzoClo. Add oxalyl chioride (8.1 g, 62.3 mmoles), followed by 50 pl of dry
DMF and heat the solution to reflux for 3 h. Cool the solution to room
temperature and remove the solvent and excess reagent using reduced
pressure. Yield: 8.2 g (IR: 1785 cm-1).



391 [err] 755.2314  755. 2305

[err] WO 96/ 34857

PCT/ US96/ 05659 -76 - 39J
[err] - WOR6BMST) [err ] OH  727.2253  727.2229 PCT/USA(8S659
[err] H 682.2038  682.2042 39L
-CH2CN  721.2147  721.2136 _é§¥w [err]

[err] 754.2362  754.2371 N

-(CHerr])[err] %%l? 65-BRSHo-1-di8fb-8%48H-dichlorophenyl)-2-pentanone

Exanpl es 40 and . . .
[err] : Engﬁﬂaée gcﬁoltmogrqf]dxngmqtj(\@m@r 1,.'] g of MNNG by reaction
with 45 ml of 40% aqueous KOH topped with 150 ml. of Et2O and cool in

an ice bath. Add an Et20 solution (40 ml.) of the product of Step 3 (8.2 g,
5 24.8 mmoles) in small volumes, stir the solution in the ice bath for 15 min,
then heat to reflux for 30 min. Remove the solvent in vacuo. Purify the
resulting mixture by flash chromatography on silica gel using CH»Cl» as
eluent. Yield: 7.0 g (IR: 2100 cm-1, 1630 cm-1),
Step 5: 1-diazo-3-(3,4-dichlorophenyl)-5-(4-hydroxy-4-phenyi-1-
10 piperidinyl)-2-pentanone .
Dissolve the product of Step 4 (3.93 g, 11.7 mmoles) in 50 mi of dry
EtOAc. Add 4-hydroxy-4-phenyl-1-piperidine (2.55 g, 14.4 mmoles),
followed by dry EtaN (13.3 ml.). Heat under N2 at 60-65°C for 28 h. Coo!
to room temperature, filter the solid and wash with EtOAc. Apply the filtrate
15 1o a silica gel column and elute the column with 1.5% CH3OH(NH3z)/
EtOAc. Yield: 2.34 g; CI-MS : m/e = 432 (M+H+, 35CI+37Cl isotope).
Step 6: 3-(3,4-dichlorophenyl)-1-[(3,5-dimethylphenyl)methoxy]-5-(4-
hydroxy-4-phenyi-1-piperidinyl)-2-pentanone
Dissolve 3,5-dimethyl benzy! alcohotl (1.32 g, 9.71 mmoles) in 4.0
20 miof dry CH2Cl2 and add BF3 etherate (0.44 ml, 3.56 mmoles). Add a dry
CH2Cl2 solution (2.0 ml.) of the product of Step 5 (0.7 g, 1.62 mmoles)
dropwise at room temperature, under Na, over a period of 4.5 h. Stir the
mixture at room temperature for another 30 min, then quench the reaction
with water (6.0 mt) followed, after 10 min of stirring, by EtaN (2.0 ml). Stir
25 for 15 min, then dilute with 90 mi of CH2Cla. Wash the organic layer with
water and dry it over anhydrous NaxSO4. Purify the reaction mixture by
flash chromatography (SiO2), eluting the column first with 30% EtOAc/
hexanes, then, after elution of the excess of 3,5-dimethyl benzyl alcohol,
change the eluent to 40% EtOAc/Hexanes. Yield: 0.435 g. HRMS (FAB,
30 M+H*): m/e calc'd for [C31H3sNO3Cl2]t: 540.2072; found 540.2075.
Step 7: Add methoxylamine HCI (75 mg, 0.9 mmoles) to the product of
Step 6 (0.32 g, 0.59 mmoles) dissolved in 3.0 ml of dry pyridine. Heat the
solution under N2, at 60-65°C for 80 min, then remove the pyridine in
vacuo. Putify the reaction mixture by preparative TLC, eluting the silica
35 gel plates with EtOAc:Hexanes:CH30H(NH3) (25.75:2.5). Extract the title
compound with MeOH(NH3):EtOAc (5:95). Yield: 0.209 g. HRMS (FAB,
M+H+): m/e cale'd for [C32H39N203Clo]+: 569.2338; found 569.2335.



5 Refl ux the product of Preparation 4 (52 ng) in EtOH (1.5 nL) with
sem carbazide HO (75 ng) and KOAc (75 ng) for 1 h. Extract the

resultant mxture with water, NaHCO err] and CH err]C [err], dry the

organi c | ayer woo63ags? evaporate to obtain a white foam MASSPCHEE6/0NSPH )

m e 705. Exanpl e 40A: Rerr] is -C(OCHerr] 10 Ref | ux the
product of Preparation 4 (42 ng) in EtOH ( 5 nm) wth acetyl hydrazi de
(80 mg) and HOAc (25 ng) for 1 h. Extract D 1n Exanpl e 40 and isolate

G err1Q [err]: CHiorr] OH ( 12mPs 3345 ¥ we Arebvpldrof bprauatot, ¢ oam
MASS (FAB, M+H er rﬂxpmﬂleﬂ,os!ep5 by reactionowitis sgitatie alcohols or mercaptans

- PCT/ US95/ 05659 1,

Exanpl o 41 using a procedure similar to th on{:gescnbed for Exarsr?pge 41, Step 6.
3- (3, 4- di chl or ophdh@ reaviing kstoggg aye f h methyloxime hyciqggtglonde using a
[(CH err])[err5Si dreceduré sinii2B e the, orie Gesdribed ThiExampleed1,\8tepd.45[ err] C and
5 add 3,4 dichlorophenyl acetic aoud nethyl esdugr 0 g, 0.183 nol es)

di ssol'ved in 60 ml of dry THF dr§ over &'h Sty the solution at
45[err] C for another 2.5 h. I (cqb-s'bomterrperature, add
a dry THF solution (30 m.) of THP- ected BrigCH err])[err] OH
dropwi se over 1 h., and stir t he sol n for 24 h. Cool the solution

in an ice bath and quench the 10 reactio
1.0 Maqueous HO . Extract the sol uti
organic |ayer tw
over anhydrous
residue in CHerr
t enperature over
stir for 6 h. Re fre—sot t—agar,_aut T e e
stir overni ght aridlerfove th | vent] 60 223§ \;@Ot1kﬁ;é%
CHerr]dJ[err] 12Q0 , WasH twi ce wijth satur

addi ng, dropwi se, 250 m . of

vvith Et[err] O wash the

S ith water, and dry

Sqerr] Renovq t Inen di ssol ve the

nd adel-(nl.)&'g off p &?Stl rr?%e s¢l uti on at room
rermvethe soljvepfq+#rdq CH err] (500 M) 15 and

th I fof i ]OH (500 m.),

ulting oil in

ted agueous

NaHCJ err], then ’ OCH,dr' )] over anfydrous [err]ST err]. Renove
the solvent in v PUT'I"I"V‘TH'e— Te by fl ash
chr omat ogr aphy ( r]) usjihg Et OAd soﬁeﬁ%i %?gfw ) as eluent. Yield:
22 g. d-Ms: 231 100%, 023 659 . St ef
al pha- ( 2- br onpet , #&- opheryl aceti c aC| d
| 41C p 547.2494 |547.2487
-0 _
41D CFs 625.1670 |625.1664
Is .
41E ,S\Q 611.1514 }611.1511
CF3
41F /OV@;CHS 583.2494 |583.2487
_ CH3
41G /0\/\@% 691.1929 |691.1932
CFs
41H F 577.1836 |577.1843
| o _
411 CFs 627.1804 }627.1809
2L




Treat the product of Step 1 (21.25 g,

tenperature with

tenperature for 2 days,
25 Store the WO9¢3488ht gumin a freezer for two days,

91.96 mmol es) at room

of HOAc saturated with HBr gas. Stir at room
then pour into 800 ml. of ice-water with stirring.
t hen

130 nl.

liquid fromthe solidified gum Trituratethe solid, filter, wash
wth water and air dry. Yield: 262&(_mp = 80-81[err] Q).

Step 3: al pha-(2- brom)et hyI) 3, 4-di chl orop gnyl acetl c acid chloride

Di ssol ve the prog . n 20 mM. of dry 30
CH err]d[err]. 817.2338 L6 17. ), followed by 50
[err]] of dry solutionfto refl for 3 h. Cool the
solution to roon "|d renov t he sol lent and excess
reagent using repee pressure ~2 (+/ 1785 cnjerr]).
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- 78- Stepfj4. F-bro 1- di azo- B- (3, 4-di chl or ophgnyl ) - 2- pent anone
Prepare a sol uti i 44 thane ffom 15 g bf MNG reaction W th

45 m of 40% aqu
an ice bath. Add
(8.2 g, 5 24.8
bath for 15 mn,
in vacuo. Purify
silica gel using
cnferr],
-di azo-3- (3, 4-di
pi peridinyl)-2-p
g, 11.7 mol es)

1630 cnf 44

150 M. pf Et[err]] O and cool in

%gséztpﬁéq%%ﬂg product of Step 3

| ution in the ice
Feflux for 30 mn.{ Renove t he sol vent
m xture py flash

chr omat ogr aphy on
eluept. Yiel

7.0 g (IR 2100
643.1402 |623.1393
ydr oxy- 4-phenyl - 10
Di ssol vp the product of Step 4 (3.93
Et OAc. Add

smal |l vo
eat to
sultin
|spme£

Step 5
-5-(4-h

Cl

4- hydr oxy- 4- phen G el AR S fol | oned by
dry Et[err]N (13 Q40280 - BB 7%A024% fFor 28 h. Cool

to room t enper at i and wash with EtjJOAc. Apply the
filtrate 15 to and el ute] t he col with 1.5%

CH err] OH(NH3) / | Po—Zoppei—5——pHe = 432 (M+tH err],
[err]O +[err]C @7.2307 587.2810

3-(3,4-dichlorop 1y| phenyl ) net hoxy]} 5- (4-

hydr oxy- 4- phenyl L1- fanone Di ssol ve

3, 5-di net hyl benzyl al cohol (1 32 g, 9gxa aqp in 4020 m of dry

CH err]C[err] and add BF3 etherate (0.44 , 3.56 Jes) Add a dry

CH err]CdJ[err] solution (2.0 m )N) he prod o] tep 5 (0.7 g, 1.62
mmol es) - dropwi se at roo nmpyr aljur e, NN ~‘@ver a period of 4.5
h. Stir the m xture at t 30 min, then
guench the reaction with water (6.0 fol | oned, a%ter 10 mi n of
stirring, by Et3N (2.0 m). Stir 25 for in, then dllute with 90 m of

CHerr]dJ[err].

10

Wash the organic |ayer wt
anhydrous Na[err]S(err].

Cl water and dry it over
Purity the reactigpn m xture by

Step 1: Methyl 3-(3,4-dichiorophenyi)-3-[2-(ethoxycarbonyi)-2-(1,3-
dithiolany!)]-propanoate

Dissolve [(CH3)3Si]oNLi (171.0 mL of 1.0 M solution, 0.171 mol) in
dry THF (170 mL), cool to -78°C under Ny, add ethyl 1,3-dithiolane-2-
carboxylate (33.2 g, 0.186 mol) in dry THF (120 mL) dropwise and stir at
-78°C for 20 mins. Add methyl 3,4-dichlorocinnamate (34.8 g, 0.150 mol)
in DMPU (180 mL) dropwise. Stir at -78°C for 5 h. Add CH3OH (30 mL),
warm to -30°C and add saturated aqueous NH4Ct (500 mL) and water
(500 mL). Extract with EtOAc (3x400 mL), dry combined organic extracts
(MgSO0y), filter and concentrate. Purify by chromatography (2.5 L of flash
silica gel, eluant: 5% EtOAc-hexane then 15% EtOAc-hexane). Combine



flash chromatography (Sigerr]), eluting the colum first with 30% Et CAc/
hexanes, then, after elution of the excess of 3,5-dinethyl benzyl alcohol,
change the eluent to 40% Et OAc/ Hexanes. Yield: 0.435 g. HRVS (FAB, 30

C MtH err]):  m ewpaksissy for [Clerr]H err]NOerr]C [err]][err]: MAMISN5559

found 540. 2075. Step 7: Add nethoxylamne HCl (75 ng, 0.9 mmoles) to
t he product of Step 6 (0.32-g, 0.59 mmoles) dissolved in 3.0 m of
dry pyridine. Heat the sol uti on undeBiN2, at 60- 65[err] C for 90 m n,

then renove the pyridine in vacuo. Purify th eggetion m e, by
preparative TLC, 8pproprigte:fractions apd concerjwte i é‘ﬂ'§§%\vé 93&13? m‘r’?’ é'w“s of
Et CAc: ng a_n;eﬁ: SI;[ ﬂ{él\}lt@'&dwﬁ) dtindlas 4 2bloresolb) MSHFAR)c/e 409 (M)

conpound wi : ; o X @h G 40 . -

MiH err]): e cgﬁ_ﬁpd-f ﬁ?@f"eﬁ%@? ?Fﬁ?%??f&‘é??ﬁ%“ﬁ'éﬁ?‘ﬂ‘f arou-

569. 2338; found 5pmpylisk3-dithiolane Wp 96/ 34857

EXCT / U|S96/ 91?6/?95 " p Dissolve the produfct (75.10 g, 0.183 mtd) of Step 1 in dry I'r|-u= (700S
anpl es to al, r . { : , t ep
5, by reaction w )s‘Eﬁ"t‘i‘bﬁ%ﬁg‘ﬁggﬂﬁ?’sﬂy‘ﬁ@r{@% lai‘ﬁn'"s("Pi'ou'\s/‘i'ng? ’r?r?z.géedure
“sinilar to the onealjedropwisednidostirak 8% fer 30 mins, Heneat 23°Crge 16 &s M g

ketones are react g b,ﬁ[g)tdmbmgbmwwwls}c%qnhdumo‘mm@. Diluteowithur e
simlar totheonl_il2 '

%{(1: daday Qngﬁﬁmh%b’é:eﬁe?%?m celite with CHoClz via a

Ex
[cglr rc] d Foun@ soxhlet extractor] (3orjcentratergqmnbined organic solutions and frityrate 41A
gggf ]1 247 60 1-4%%% hek@he 32 gRe 56.8 g (6.187 mol, 92%) bettieltitle com;ﬁﬁqul:lJa’glé
Cort] 600 | Whitg solid dmpeig2-124°C). & (FABY: m'dae (1)

Step 3: 2-(Hydroxymethy!)-2-[3-[3-(3,4-dichiorophenyl)-1-{dimethyi(1,1-
dimethylethyl)silyloxy]]-propyll-1,3-dithiolane

15 Dissolve the product (67.80 g, 0.200 mol) of Step 2 in dry THF
(1300 mL), add EtaN (30.30 g, 41.8 mL, 0.300 mol) and dimethylamino-
pyridine (4.90 g, 0.040 mot) and cool to 0°C under N2. Add t-butyl-
dimethylsily! chioride (36.14 g, 0.240 mol) in dry THF (200 mL) dropwise.
Warm slowly to 23°C and stir for 72 h. Add water (1000 mL}), extract with

20 EtOAc, dry combined organic extracts (MgSOy), filter, and concentrate.
Purify by chromatography (2.0 L of flash silica, eluant 1:2 EtOAc:hexane).
Combine appropriate fractions and concentrate to give 89.4 g (0.197 mol,
99%) of the title compound as a colorless oil. MS (FAB): m/e 453 (M+1)
Step 4: 2-[[3,5-Bis(trifluoromethyl)phenyljmethoxymethyl]-2-[3-[3-(3,4-

25 dichlorophenyl)-1-[dimethyl(1,1-dimethylethyl)silyloxy]]-propyl]-1,3-
dithiolane

Dissolve the product (89.40 g, 0.197 mol) of Step 3 indry THF (1 L),
cool to 0°C under N2, add [(CH3z)3Si]aNK (434 mL of 0.5 M solution, 0.217
mol) dropwise. Add 3,5-bis(trifluoromethyl)benzyl bromide (75.65 g, 45.2

30 mL, 0.246 mol), stir at 0°C for 30 mins, then warm slowly to 23°C. Reflux
for 16 h, then cool to 230C. Add saturated aqueous NH4Cl (500 mL) and
water (500 mL), extract with EtOAc, dry combined organic extracts
(MgSO0a), fitter, and concentrate. Purify by chromatography (3.0 L flash
silica, eluant: 10% CHzClz-hexane, 20% CHzClz-hexane, then 25%

35 CHsClx-hexans). Combine appropriate fractions and concentrate to give
105.5 g (0.155 mol, 79%) of a yellow oil. MS (FAB): m/e 547 (M+1)
Step 5: 2-(Hydroxymethyl)-2-[3-[3-(3,4-dichlorophenyl)-1 -[dimethyl(1,1-
dimethylethyl)silyloxy]]-propyl}-1,3-dithiolane



41 E

611. 1514 611.1511 41 F [err]

583. 2494 583 2487 41 G [err] 691. 1929 691. 1932

41H

577.1836 577.1843 411 [err]

627.1804 6270280@57 WO 96/ 34857 PCT/US96/05659

PCT/ US96/ 05659

- 80 - 417

617.2338 617.2329 41K [err] 599. 2807 599. 2810
41L [err]
B 41M

[err]
Exanpl e 42
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15

20

25

30

35

599 2807 599. 9@10 i somer

697, 0233’ du&%ﬁo%%gfﬁémkﬁ% Y 4) #@g?%lo

ml) and ad 48% aqueous HF (55.2 m ol), stir at 23°C for 1§
concentrate and add water (300 mL). Add 2.0 N NaOH until pH is 3-4 and
then add saturated aqueous NaHCOg3. Extract with CHoClo, wash
combined organic extracts with saturated aqueous NaCl, dry (MgSQg),
filter, and concentrate to give 66.7 g (0.118 mol, 100%) of a yellow oil.
Step 8: 1-[[3,5-Bis{trifuoromethyl)phenyl]methoxy]-3-(3,4-dichloro-
phenyl)-5-hydroxy-2-pentanone

Dissolve the product (99.8 g, 0.176 mol) of Step 5 in THF (1000 mL)
and water (105 mL), add CaCOg (44.10 g, 0.440 mol), stir for 5 mins, then
add Hg(ClO4)2 (159.7 g, 0.352 mol) in water (185 mL) dropwise. Stir the
resultant white precipitate at 23°C for 5 h, filter, wash the solid with water
and EtOAc. Separate layers of filtrate and extract with EtOAc. Wash
combined organic extracts with saturated aqueous NaCl, dry (MgSOQj4),
filter, and concentrate to give 86.1 g (0.176, 100%) of the title compound
as a yeliow oil. MS (FAB): m/e 471 (M+1 - Hp0)
Step 7: 1-[[3,5-Bis(irifluoromethyl)phenyllmethoxy]-3-(3,4-dichioro-
phenyl)-5-hydroxy-2-pentanone O-methyloxime

Dissolve the product (86.1 g, 0.176 mol) of Step 6 in EtOH (840 mL)
and water (165 mL), add CH3CO2Na (72.2 g, 0.881 mol} and CH3ONH2
HCI (44.12 g, 0.528 mol). Reflux for 16 h, cool to 23°C and concentrate.
Add water (800 mL), extract with CH2Cl, treat organic extracts with
charcoal and MgSOy4, filter, and concentrate. Purify by chromatography
(2.0 L of flash silica, eluant: 1:1 CHxClathexane then 1:1 EtOAc:hexane).
Combine appropriate fractions and concentrate to give 67.6 g (0.130 mol,
74%) of the title compounds as a yellow oil. The E and Z oxime isomers
can be separated by chromatography (10.0 g of mixture on 1.5 L of flash
silica; eluant: 10% EtOAc-hexane, 20% EtOAc-hexane, then 30% EtOAc-
hexane; gives 6.57 g of desired Z isomer). MS (FAB): m/e 518 (M+1)
Step 8: 1-[[3,5-Bis(trifluoromethyl)phenyljmethoxy]-3-(3,4-dichloro-
phenyl)-4-formyl-2-butanone O-methyloxime

Dissolve oxaly! chloride (2.01 g, 15.82 mmol) in dry CH2Cl> (30
mL) and cool to -78°C under N2, add DMSO (2.47 g, 31.64 mmol) in dry
CH2Cl2 {12 mL) dropwise and stir at -78°C for 15 mins. Add the product
of Step 7 (6.56 g, 12.66 mmol) in dry CH2Cl> {20 mL) dropwise and stir at
-780°C for 3 h. Add diisopropylethylamine (4.91 g, 37.97 mmol) and stir at
-78°C for 1 h. Warm slowly to 0°C and stir at 0°C for 30 mins. Add water
{150 mL) and extract with CH2Cl2. Wash combined organic extracts with



Step 1: Methyl 3-(3,4-dichl orophenyl)-3-[2-(ethoxycarbonyl)-2-(1, 3-
di t hi ol anyl )] -propanoate 5 Dissolve [(CH err])[err]Si][err] NLi
(171.0 nL of 1.0 Msolution, 0.171 nol) in dry THF (170 nL), cool to

-78[ err] C undewo¥ssassy, add et hyl 1, 3-dithiol ane-2- car bRCE/USM6Re5658 3. 2
g, 0.186 mol) in dry THF (120 nmL) dropw se and stir at -78[err]C for

20 m ns. Add nethyl 3,4-dichlorocinnamate (34.8 g, 0.150 nol) ~ in DWU
(180 nmL) dropwise. Stir at -78[err]C for 5%." Add CH err]OH (30 nmL), 10

-30 C and d 0 nd
(500 ) Bxt r act SaRopapoys rGH diY KD st dnd comtatirie o Be 4851
(MgSA err]), filt gr(12:66 ramot,d00)tof a yellowiojl. S (FAB)rm/ep18{M+1)2. 5 L of

flash silica %@} % . PigktiVe thePrbdvet1.08°62 2503 RirblyL6rEteh @¥nd'axane) .
o Ao/ 05650 | pheny ggﬂpeﬁdme (1.08 g, 6.13 mmol) in CF3CH2QH (10 mL), add

appropriate fr8ct icrushedr8A sisves(it g)eand NaBHzON (826a, #.0D mhidl), ianid, stigaty of
the title comoounfg‘ ér £9] ©drRBArablanc\Rd\FAB! (60HE) 4A9 EOKkA )60 mL). Step 2:
2- di thyl)-2- g- g- 3,4?:%3 ﬁl '@ &-hd - [71-1
et rtiiednyudayidtsirym i TS
in dry THF (700 solutioh withdet@Ac. dDg|combjinedioanic\dracts (Mg804)| fikelland | (275

g16 (rﬁng'ot hMeinnatEtg g&rr (t,gf graﬁ bychrgﬁi gy 3mﬂlzt‘égr n%ﬁérr{ sl T O I'e;re]c ror
fol | owed by 280wt v Ptbqggmzﬁla)ut ring approprigie fractcRs aNgd | (500 i)
andh}‘ilter t hr ougleonedrittate tdgive 898 g ¢1.45 enmol, BG%)ik)iethd_ﬁﬂdmm%ouﬁcbasaa_ 10
soxhl et extractor n 0 rgani c solutions and triturate
wi th hexane to gi yg@ggg yim@7ﬁprrgp?éé@3}§?of the title conpound as a
white solid (np=122-124[ er r Tk followingoampounds of Sermula 42A to 4224rg, 3

2- (Hydr oxynet hyl ) prepatedl By (réactingithé produchenikample[48, Biep 8] with an

product (67" o3, “GBHEERRG Sapriig b ki ol o Euarpp 708

Et[err]N (30.30 g, 41.8 nL, 0.300 nol) and idrFnet am no- pyri di ne
(4.90 g, 0.040 nol) and cool to Oferr]C Lm-(?er r]. Add t-butyl-
dimethyl silyl chloride (36.14 g, 0.24Q ) on THF (200 L) dropwi se.

Ad vvate(f’F3(1000 m.), extract

warmslowy to 23[err]C and stir for 721h.
pcts (MgSH4), filter, and

with 20 EtOAc, dry conbi ned organic e

concentrate. Purify by chromat ogryphgl (2.0 L of flash silica, eluant
1: 2 Et OQAc: hexane), Conbi ne appropflate fractions and concentrate to
give 89.4 g (0.197ggolf, $9% of {MS(FAB)e|conpound as a col orl ess
oil. MB (FAB): mle 453 (Mr1) m/e
: CHg,
42A s,N _CN_ 628(M+1)
CHs
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HN  N-
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C-C-
42E S 684 (M+1)
G-
42F O_NF\N_ 668 (M+1)
./ _
426 | M 587 (M+1)

O Ne-
\—/ isomerA
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white precipitatle LL filter dwash the solid with water -
and Et OAc. SepariaoN lfayer of f||trate eBadMeyfact with Et OAc. Wash
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25 Conbine appropriate fractions and concentrate to give 67.6 g (0.130

nol , 74% of the title conpounds as a yellow oil. The E and Z oxine
i soners can be separated by chromatography (10.0 g of mixture on 1.5
L of flash  woo6m4ss7ca; el uant: 10% Et OAc- hexane, 20% Et OAcPEERSAES65? hen
30% Et CAc- hexane; gives 6.57 g of desired Z isomer). M5 (FAB): nie

518 (Merr]l) 30 Step 8:
1-[[3, 5- Bls(trlfluororrethyl)phenyl]methoxyqs?) (3, 4-di chl oro-

phenyl)-4-fornyla tanaone. Q nethylox .Di ssol ve oxal yl
chloride (2.01 d.42V%.|82 1) in dry ¢Hier(M«@)jjerr] (30 m.) and cool
to -78[err] C under Nuerr add DIVISO(¢ 47 g, 31.64 mol) in dry
CHerr]d[err] (J12 mi) dstiir at -78[err]C for 15 mns. Add the
product 35 of ep 1 .66 Mfmol) in dry CHerr]d[err] (20 n)

dropwi se and sti

oH -/8lerrjC f] M}_ dd dii sopropyl et hyl ani ne
(4.91 g, 37.97 %?3 1

aRd stir at JIC for 1h. Warmslowy to

r4qw

Oferr]C and stir{ at J@ﬁg mrs. Add ter (150 nL) and
extratt with CH[herr]CEI[ LP]™S comji ned organic extracts with WO
96/ 34857 ~ PCT/ US96/ 05659

- 83- saturzﬁ% ala% S dry%&fgrr]), filter, and concentrate
to give 6.53 g (12.Q6 % of a yelflowoil. M5 (FAB): me 516
(Mr1). - St ep prottet—t+—651g, 2.03 mmol) of Step 8 and
4- pheny! anf48Y. di @ (1.08 CG%%"&TDI) in CFlerr]CH err] OH (10
m), add 5 crushed]|3 est-l- g) gnd NaBH ¢rr]CN (0.26 g, 4.07 mol),
and stir at 9’-2[crr'|(“f Codcentrateland add wat er (60 n"L) and
Et OAc (60 ). 4227 Hi !\1} h celfigg®, (Me)qrate | ayers of filtrateand
extract aqueous S t N=ft ([Ac. Dry gqonbi ned organic extracts
(MSHM), filter pnd _ ddnce ate. jPurify by chromatography (200 nL of
flash silica gel; 10 eIuant:S%CH[erthd“g-ibeQB]C][err]) Conbi ne
appropriate fractions and copcentrate to gi ve 398 (1.45 mmol, 66%

of the title conpound as a
The foll owi ng conmpounds of for pg
t he product of Exanple 42, Step 8, W
to the procedure of Exarrpl e 42, Step 9:
[err] Ex. z

IIw oil. € FABL: nle 676 (M+1)
are prepared by reacting
o tej e ani ne according

S5( FAB) : m/e

Ci

Dissolve the product {0.380 g, 0.578 mmol) of Example 42J
in THF (3 mL) and CH3OH (1 mL). Add 1 N KOH (2.7 mL, 2.70 mmol) and
5 reflux for 16 h. Cool to 23°C and add 1 N HCI (6 mL) and water (20 mL).
Extract with CH2Cl2 (3x20 mL), wash combined organic extracts with
saturated aqueous NaCI dry (MgSO3), filter and concentrate to give
0.312 g (0.496 mmol, 86%) of the title compound as a yellow foam.
MS (FAB): m/e 629 (M+1)

10 Example 44
HO
O
OMe
Qe
1
O k/N 0 CF3
Cl
Cl

D'issolve 3-pyrrolidinol (0.033 g, 0.375 mmol) in dry THF
(2 mL) and cool to 0°C under N2. Add diisopropylethylamine (0.097 g,
0.13 mL, 0.750 mmol) then add bromoacetyl bromide (0.076 g, 0.033 mL,



42A  [err] 628( Mr1) 42B [err] ~ 586(M1) 42C

682 (M+1) [err] 42D [err] 669 (M+1)
42E 684 (M#1) 42F [err] . 668 (M+1) 42G
[err] WO096/34857 587 (Mr1) WD 96/ 34857 PCT/US96/05659
PCT/ US96/ 05659 - 84- 42H [err]
587 (Mk1) 421 : [err] 704 (M1) 42]
657 (M+1) 42K [err] 711 PVH1) 421

2 ( M+
Corry 0475 mime in dry THF (1 mL). it at 0oC for 30 mins. Addthb product **"

(0.20 g, 0.341 mmol) of Example 42B in dry THF (3 mL), warm to 230C
slowly and stir for 16 h. Concentrate, add water (20 mL)}, extract with

- EtOAc, wash combined organic extracts with saturated aqueous NaCl, dry

5 (MgSO0,), filter, and concentrate. Purify by chromatography (70 mL of
flash silica gel; eluant: 10% CH3zOH-CH2Cl then 20% CHzOH-CH2Clp).
Combine appropriate fractions and concentrate to give 0.118 g (0.165
mmol, 49%) of the title compound as a yellow oil.
MS (FAB) m/e 713 (M+1).

10 Using the appropriate amine in the prooedure of Example
44, the following compounds of formula 44A and 44B are prepared
Example 44A

o™ CF3
k’N‘n/‘N’\ l.OMe
(o] N (o] CFs
Cl
Cl MS (FAB): m/e 713 (M+1)
Example 44B
C\ CF3
NrN/\ NI.()Me \/@
o] N O CFs
Ci
15 Ci MS (FAB): m/e 686 (M+1)
' Example 45

HCO, o
N
HO i riIJk@GFa
@ CHs
CFs
% ©

F
Stept:  CHeOy™ ngc 3
CHj :

F3
Treat a suspension of sarcosine methyl ester hydrochloride (6.02 g,
20 43 mmole) in CH2Cl2 (250 mi) at 0°C with 3,5 - bistrifluoromethyl benzoyl
chloride (7.7 mi, 42.5 mmole) and EtzN (12.5 ml, 89.7 mmole). Stir the



420 [err] 712 (M+l) 42P [err] 683 (Mrl)

42Q 750 (M+l) 42R : [err] 736 (M+l)

42S [err] 670 (M+l) 42T [err] 711 (M+l)

42U 680 (Mtl) wo96/348300 96/ 34857 PCT/US6/05659

PCT/ US96/ 05659 : , - 85- 42V [err]

712 (M+l) 42W [err] 712 (M+l) 42X [err]
- 698 (Mrl) 42Y [err] -87-654 (M) 427

[err] 690 (M+1) Exanpl e 43

10

15

20

25

mixture at 20°C for 1h. Add water (150 mi) to the mixture and separate the
organic layer. Dry (MgSO4) and concentrate the organic layer to give
crude product. Purify by silica gel chromatography (eluant: EtOAc:hexane

(6:4)) 1o obtain 12 g (81%).
. o o
Step 2: N)k@,CFs
éHs
| cl CFs
cl

Treat a solution of 3,4-dichlorolpheny! acetic acid (4.15 g, 20
mmole) in anhydrous THF (50 mi) at -60°C with [(CH3)3Si]2NLi (46.2 ml,
46.2 mmole) and slowly warm the mixture to 0°C for 4h. Transfer this
solution to a solution of the product of Step 1 (5.46 g, 16 mmole) in
anhydrous THF (8 ml) at -30°C. Warm the reaction to -10°C over 1 h, stir
at 0°C for 1 h and at 20°C for 4h. Add 50% of aqueous HOAc (15 mi) and
extract with EtOAc twice. Separate the organic layer, dry (MgSO4) and
concentrate to give the crude product. Purifiy by silical gel
chromatography (eluant: hexane/EtOAc, 6:4) to give 5.21 g (69%) of the

product. HRMS (FAB, M+H*) = m/e calc'd for [C1gH14NO2Ci2Fgl+ =

472.0306, found: 472.0306 -

Step 3: N N CFs
CHa
CFs
cl
cl :

Treat a solution of the product of Step 2 (0.96 g, 2 mmole) in THF (6

-~ mi) at -78°C with [(CH3)3Sil2NLi (2.5 ml, 2.5 mmole) and stir at -78°C for

25 h. Add a solution of 1-bromo-3-methyl-2-butene (0.42 g) in THF (1 ml)
to the above anion solution at -78°C, slowly warm the solution to 0°C and
stir at 20°C for 2 h. Add saturated NH4CI solution (5 ml), extract with
EtOAc twice wash the combined EtOAc extracts with brine, dry (MgSO4)
and concentrate to give a crude product. Purify by column
chromatography (silica gel; eluant: EtOAc:hexane, 2:8) to obtain 1 g of
product (87%). MS (FAB, M+H+) m/e 540.

OCHgs
Step 4: N o]
CHs
CFs3
Cl
Cl



[err] Di ssol ve the product (0.380 g, 0.578 mmol ) of
Exanpl e 42J in THF (3 m.) and CHerr]J]OH (1 nm.). Add 1 N KOH (2.7 nL,
2.70 mol) and 5 reflux for 16 h. Cool to 23[err]C and add 1 N HCl (5 niL)
and water (20 rpo6/34857 Extract with CHerr]Cd[err] (3x20 nlL) PCRASHENOS659
conbi ned organic extracts with saturated aqueous NaCl, dry (MgSOH4),
filter and concentrate to give 0. 312 %8(0 496 mmol, 86% of the title
conmpound as a yell ow foam I\/B (FAB): g 629 (M+1l) 10

Exanpl e 44

[err] Treat 2 soluipy Sbheepradiichof Siter B {822 %‘3@@'%'"375 ol )
indry THF ( pynidie {8\thi)cat FO°Cowitt] mettioRyamihe HOY (@5 hg, Add mmole), stir
g' ' Soprofy: eLhy' a 9@7 %'h ﬁndahen gﬁn io’20%. Rd&\?%t '9: Pé;a‘bﬂoﬂ%ﬂxture
| PE;??B%EE, %56550m the solgt‘ion Vwith E ¢, dry (MgSOy) and oog@mrate the BOAG i) )
in dry THF (1 51) exifidts toagivefties ciuGefprodirfl. Purify b)Asiiica pel ghromiatography (0. 20
g, 0.341 mml) of mm‘éx@? A:H) 10 'divel 74 g 524 iSorfiat 8hd 1150 m
f

slowy and stir f gé’ﬁogteé)gg(frlrﬁscgl\ﬂﬁ an&{ *'&Fe’ﬁ’ oﬁ)s(t rN?t(C:ZIt WIdry 6

Et OAc, wash conbi
(MgSd err]), fllteétp ggd concentrat @CHPyri fy by chromatography (70 mL of
flash silica gel 10%CH[eN] err]C[err] then 20%

CH errlJO+CHerr]d[err]). oue oL Yf#ate fractions and
concentrate to gi ve 0.118 g (0. .. 49% of the title conpound as
a yel low oil. I\/IS(FAB) m ¢ ' Using the
appropriate amne in the proceduNg Exanpl e 44, the follow ng
conpounds of formula 44A and 44BGre prepared:

Exanpl e 44A Treat the product of Step 4[(688¥ of E-isomer, 0.68 mmole) in a

10 solution of EtOAc saturated with O3 (7.5 mil) at -78°C for 5 min. Purge the
solution with N2, add (CH3)2S (1.5 ml) and warm the solution from -78°C
to 20°C over 1 h. Concentrate the solution to give the desired aldehyde
which is used directly in the next reaction without further purification. MS
(FAB.M + H) = m/e 543.

15 Step 6: Treat the product of Step 5 with 4-hydroxy-4-phenylpiperidine in a
procedure similar to that described in Example 42, Step 9, to obtain the
title compound in overall 77% yield. HRMS(FAB,M*H*) = m/e calc'd for
[c33H34N303CI2F6]+:704.1881, found 704.1875.

Example 46
IOCHs

X CFs
. |
' §Ha \/@
©)C” ° CFs

: i

20 a °

_ By following & procedure similar to that of Example 45, using
the appropriate reagents, the title compound is prepared. HRMS(FAB,

M+H+)=m/e calc'd for [C33H34N203CloFg]+=691.192, found 691.1938.

25



Exanpl e 44B [err] Treat a suspension
of sarcosine nethyl estér hydrochloride (6.02 g, 20 43 mmole) in
CHerr]C[err] (250 M) at OCwith 3,5 - bistrifluoronethyl benzoyl
chloride (7.7 nr&oostiussy mml e) and Et3N (12.5 m, 89.7 muol e) . PET/USIISES9

WD 96/ 34857 PCT/ US96/ 05659
-87- mxture at 20[err]C for 1 h. Add water (150 m) to the m xture
and separate the organic layer. Dry-88gSQerr]) and concentrate the
organic | ayer to give crude product. Purify by silica gel
chromat ogr aphy (el uant: Et OAc: hexane ExamQ AN to obtain 12 g (81%.
0 0 Step 2: [err]L

e KL

N 0 CFa

Cl

Cl

Step 1: Stir a solution of 2-chloro-N-methyl-N-methoxy acetamide (28.2 g,
205 mmol), 3,5-bistrifluoromethyi benzyl alcohol (50.0g, 205 mmol, 1 eq)

5 and CsCOj3 (134 g, 416 mmol) in dry DMF (410 mL) for 20 h. Pour into 1L
Et20+ 500 mL hexane+500 mL water. Extract the water layerwith2x1 L
Etz0, combine the organic layers, wash with water (2 x 500 mL) followed
by brine (500 mL). Dry over MgSO4, concentrate in vacuo to give 70.2 g
(>99%) of the product as a viscous oil.

10 Step 2: Treat a suspension of Mg turnings (1.8 g) in dry Et20 (12 mlL) at
30°C with a-3,4-trichlorotoluene (10.2 mL) in Et20 (65 mL) dropwise over
1 h, then stir at 23°C for 20 min. Add the Grignard reagent dropwise to a
solution of the product of step 1 (15.0 g, 43.4 mmol) in 350 mL Etp0 at
-78°C. Stir for 15 min at -78°C, warm to 23°C, pour into 500 mL 0.5N HCI.

15  Extract with Et20, combine organic layers, wash with brine, dry (MgS0j4)
and concentrate. Triturate the crude product in cold pentane to give 23.3
g of the pure product as a colorless powder.

Step 3: To [(CH3)3SI]2NNa (67.4 mL, 1.0 M in THF) in THF (540 mL) at
-78°C, add the product of step 2 (30.0 g, 67.4 mmol) as a solution in 120

20 mL THF dropwise over 30 min. Stir for 2 h, then, over 30 min, add 2-iodo-
N-methoxy-N- methylacetamide (Prepare by stirring a solution of 2-chloro-
N-methoxy-N- methylacetamide (10.58 g, 77.6 mmol) and Nal (11.9 g) in
190 mL acetone for 18 h in the dark. Remove the solvent in vacuo, add
300 mL THF and filter the suspension through a pad of Celite.

25 Concentrate the filtrate and dissolve the crude in 80 mL THF.). Aliow to
warm to 23°C, adding 15 mL saturated NH4Cl when the internal
temperature reaches 0°C, then concentrate in vacuo. Add 750 mL
CHClp, 1.5 L Et20, and 750 mL water. Wash the organic layer with brine,
dry over NaxSOy;, and concentrate. Purify the crude product by filtration

30 through a plug of silica gel using CHoClo/EtoO/hexane (1:1:2) as eluent to
give 32.4 g, 88% of the product as a viscous oil.



Treat a solution of 3,4-dichlorol phenyl acetic acid (4.15 g, 20
nmol e) in anhydrous THF (50 m) at -60[err]C wth

[(CH err])[err]Si][err]NLi (46.2 m, 46.2 mol e) and slowy warmthe
m xture to O] emo|96/348857 4h. Transfer this solution to a BOHUSIcRHSEsS|
the product of Step 1 (5.46 g, 16 mmole) in 10 anhydrous THF (8 nl) at

-30[err]C. Warmthe reaction to -10[err]C over 1 h, stir at Oferr]C
for 1 h and at 20[err]C for 4h. Add 50% oTQQQerus HOAc (15 nl) and

extract with Et tw ge.. Separate the.orgapi er, dr 1S err and
concentrate to Mﬁ%ﬁ’%&%’%ﬁ@ﬂ%?‘m'ﬁnﬁ? M%E}‘/@P'ﬁe&?{m&g/ﬁ’e eton b
chr gmaz ongg'p\)/gy( é@@ﬂﬂ%{omdéﬂ;ﬂrmppnﬁngﬁgm giethyl etiter in 80G8%jeldf t he 15
product . * et a solutiéh 6f the prodict Bf step 4 (2,02 g, 3.5 mmol} in T

[t er 1T G Uiy gﬁﬂ% i hevane, S0 e it o 8506
the product ob StQuengh(be seacjionmixtuné withisat'dHig.(NaxS0O4 (2 miL) and aligwfter r] C

W th [ (CH er r]) [ Gkl b teigerdidre? Diute Thedsd ISR (o Al ). 1 o7 11C
for 20 25 h. Ad |t . e thesdlowi B1a0 (740 fY) THF
(1 m) (o (NBeS0al NG Rpaceriate. 3 G e cre.sldghudedsn Fyloresdpilne

sol ution to Of er rThe aldehyde is usediimmedis@ély avithpGt any futther porificationur at ed NHACI
solution (5 ). st Bacto yisbltion of thodidehyab o sip™s) (1dacmG T 86 Mifholy i C
oroduct . pur 19y W&?ﬁn@%ﬁﬁ& f&%w—m&r%ﬁﬁ aéﬁt%%ﬁe (Zggm%ls o7z °TU%
Et QAc: hexane, 2: gymol) 3 crushed molsular sieves,rantiNaBHZCHK) (98/vhg,(F-6Fnmol).

H M e . . . A WO
%/952]85[7” r1) n &tipfid reaction mixture for 1 h, concentrate anggwl[j&% ca.qel

-88 - chromatographly {glugpt: GHaGlz:ChisOb:Nilsaa. §20:3:0:D) to gvethe & 0. 4
mmol e) in _ isomatioféhg StietompouritDasa chicriess toanet HENSFAB, MEH+:95 ny,
1.14 ol e), 18t i mye calc'd fr ég{rﬂsdué%si\ebaﬁﬁnh.zm Ld?ﬁa 'llﬁﬂféoéd) 20[err] C.

Add water to the reaction jpxtuyre xtract fthe sol utron with EtOAc,
dry (MyS®™) and Concentrat&%gﬂﬁpwm of %Ptﬁﬂ%‘?yﬁ@@fp%atﬂ?ém&?@l@‘e

product. Purify pyocedureaf Step @,the fallowingrpcdmpounds arecprepated:
hexane: Et[err] O 1:1) to give 74 ng (32%cKy Z-cepner and 130 ny

(569 of E-isoner oximes. MS (FAB, MH ﬁ':d]) = M e 5609. Step 5:
[err] o
z o CFs
Cl
Cl
Ex. . Z MS(FAB):
' - m/e
47A NH; caic'd:

o) 704.1881;
N- found:
_ 704.1886
Z isomer
47B C 668
N N—
-C Z isomer (M+H+)
eI - 651
N " Zlisomer (M+H+)
47D (z'“j/‘nhn— 666
N ' 7isomer (M+H#)
47E 697

CNT‘NCN- (M+H+)
o

Z isomer




Treat the product

of Step 4 (0.387 of E-isoner, 0.68 mmle) in a 10

solution of EtOAc saturated with Qerr] (7.5 mM) at -78[err]C for 5 mn.

Purge the solution with Nerr],

add (CHerr])[err]S (1.5 m) and warm

the solution fwoss#sferr]C to 20[err] C over 1 h. ConcclPGEHERIGOI65:

solution to give
next reaction wt
543. 15 Step 6:

4- hydr oxy- 4- phen
i n Exanpl e 42, St
yi el d. HRMS( FAB,

[c[err]H err]N erjr] J 4

Exanpl e 46

t he desired al dehyde which is used directly in the
hout further purification. 1IVB (FAB.M+ Herr]) =me
Treat the product of St ep'% W th

' H ' p-opadu-a~s-1 | ar to that described

|_‘[L’o ob®, i i t IZ85conpound in overall 77%
=\f e qalc'd 0%+H+23
rr] r]F r]][err]:704.188[L, found 704. 1875.

[err]

By followi ng a prljocedypgsgmeat | ar to that of | Exanpl e §5, using t he

appropriate reag
MtH err])=m e cal
[CJerr]H err] N er

TNg I LT e conmpound TS}pr €dj HRMVS( FAB,
r1qg ¢r NFerr]][err]=@d3HtP2| found 691.1938. 25

WD 96/ 34857 OH

PCT/ US96/ 05659 Z isomer, mixture of -89 - _ .
Exanpl e 47 diastereomers [err] Step 1. Stir
a solution of 2-c'-h-|-e1ﬁ-f—ﬁ-ht-t9-g.y. M-rrethexy—eapetantde—{ 28. 2 g, 205

mol ), 3,5-bistri

f47l!'bl‘0m.=i_li | _benzyl al cohol (%93g,|205 mvl, 1 eq)
{ N- (M+H+)

mixture of diastereomers

471 N \ . 651
&, o (M+H+)
N—
Example 48

Use the products of Praparations 10 and 11, and others
prepared in a similar manner, in the procedure of Example 47 to obtain

the following compounds:
CHs CFs

o
4 \/Yk/o CF3
Q
Q

Ex. 4 Isomer | Physical Data
48 HO, 4 MS(CI//CHyg4,
dCN" 7 M+H+): 614
asA| HO Z |MS(FAB
N 3 M+H*): 610.2
N
488| HO r!l EZ |MS(FAB
dCN- (\_,7 mixture | M+H+): 598.1




5 and CsCJerr] (134 g, 416 mol) in dry DVWF (410 nL) for 20 h. Pour into

1L Et[err] O+ 500 nL hexane+500 nm. water. Extract the water layer with
2 x 1L Et[err] O, conbine the organic |ayers, wash with water (2 x 500
m.) followed woO96/3857brine (500 ni). Dry over, MgSO4, concent PETAISIGNOS652CUO
to give 70.2 g (>99% of the product as a viscous oil. 10 Step 2:

Treat a suspension of My turnings (1.8 Q) iﬁ%dry Et20 (12 nlL) at
30[err]Cwith a-3,4-trichlorotoluene (10.2°%E) in Et20(65 m.) dropw se
<X S =Y. ’)anrr C faor 20 mn Add (;|gna;c reagent

ascqol tH®on f "the prpduct of |steg 1 M'S(BAB, 43.14 mmol )
Blerr Btir fof 15 m n{g@it %8 IC, warm
i 00.5N HOY 15 Exdract wi '?#E;éﬁ% conbi ne
organi c | ayers,

Wk Z brine drH@SQg) andl concentratd.
Triturate the crugdgpdro i\ cOl d] peng ane tolgivg 23|RIS(FAB 9 ¢f the
pure product as coljor Le pNwder . Step}3: To
¢H()3465%) at

[(CHerr])[err]SI§[enr 7.4 L Min THF) in -
-78C, add the proguct tep 2 (30} . 67.4 pl ) as]a solution]in 120 20
m. THF dropw se 0 T 1Tpr 2 I, tnen, over i 2-i odo-
N- met hoxy-N- net h 3§ce§am de,L.F(rep e AL stirrifng so| M§ Bof 2-{chl or o-
N- net hoxy- N- net h Iacet m N (19=58] g .6 bl ) and Na+HE)E1679.8)) in
190 nlL acet one f 19§ t re’dar k @3‘ pve th¢ sol ven} in vacuo, jadd
300 nL THF and fij-t-ed—tho-suspea PO ugh—at et felcalmint-a—25
Concentrate the fjdsFria Qd di ssol ¢ iEIBO MAS{FAB) . Alll ow to
warmto 23C, addi 5 satNr at ed Mm.ﬁﬁtng{&‘;

tenperature reac C, the bTicent N in vaguo. Argd 750

CH[err]CI[err], Yarshi-tire uruanu\. |ayer

_over 1 h, tgR
dropwi se to a
in 350 nL Et[err]
to 23[err]C, pour

®
)
D
©
{
»,

with brine, - ovef\eherr]1 sq erk ], and (onE@\traM& FABrify |the crude
product by filtr A hr0ugh a g of siljimphgel MS-H‘*}} 611.0

CHerr]C [err]/Etfern] xane(ll s eluent to give 3244 g, 88%
of the product aspa— AD-0-4-4-34-86%

PCT/ US96/ 05659 48H z - DNIS(FAB  Stdp 4

Usi ng a procedur¢ sii 6@«”& of e 1} treat [pgHsptedEoqf

step 3 to obtain fhe spondi ng [ et hylf ether | n 80 % yi elld.

Step 5: Treat a sjalutl af the nr [ATal nf st 4 (2 0P g ’2 Sl ) in THF
(40 mL, -78[err] Qgam|t BAL (1 MJ n hejane, 10 nE, 1M B for {10 mn.

5 Quench the realcticn Xt Wt h N aqg. |Na[err] ] ML) and
allowto warm t ¢ M{efer atp | ut e}t he sol SIgi{"ony 6é%gEt[err]O
(750 nL), dry ' ' Enrrate tojot TTE ardghyde as a
colorless oil. 48JThe ‘al\geMyde i s| uskd i medifat W MM any flurther
purification. Stle a sol Ui of th¢ mixtirbypM+H*N6BL.8] 5 (184
ng, 0.36 mml) ing 10 rr]CH err] ) add 4} phenyl - 4- pijperi di nyl
acet am de (157 o472 aasz aVER TR HRe Tt moleculac sioves tand
NaBH3CN (98 ng, 1} 4exinol )@ Stif the reactijonEE xt MS(FAB 1 h,
concentrate and rifly N§C’:§.§ g€ %& mixture | M+H+): 605.0

Example 49

HO
P N OH
1

g
@ CFs

Cl
Cl



chromat ography (eluent: CHerr]CJ[err]:CHerr]OHd NHerr] ag. (20:1:0.1)) to

give the Z
(FAB, MtH err]):

I soner of the title conpound as a col orl ess foam HRVS

15 me calc'd for

[Clerr]H err] Onlossigsgerr] NNerr]Jerr]][err]: 718.2038, foundrOrressgnses

Usi ng the product of Step 5 and the appropriate amne in the procedure
of Step 6, the follow ng conpounds are prepared:
[err] : -93- MVS( FAB) :
m e 47A NH2 cal c' d: _
704.1881; Step1: f ound:
[err] 704. 1886 AHR [err] © 668
[err] (MtH err]) cyde rr] Cl 651 [err]
(MH err]) 47D 666 N
Z isoner (MrH err]) 47E W err] 697
0 Z i somer WO 98) 34857
PCT/ US96/ 05659 To a solution of 3,4-dichlorocinnamid acid (5.4 ¢} 20 mhwies), 4-
735 - ' .
s ( MHL’F{Edr -4-phetyBipbidiné )‘%ﬁ 9. 203 mmigtAEPELN g%“r)?(ﬁjsrnedrg f
di ast er eoners F {100 mL), add a THF suspension of EDCI (3.85 g, 20 mmoles in 30
5 mLdry THF). After 2 h, add water (100 mL) and extract the product into
EtOAc (100mL). Wash the organic phase with aqueous K2COg3 (50 mL)
followed by 0.5 M HC! ( 50 mL). Dry the organic phase (MgSO4) and
remove the solvent under reduced pressure. The crude product
crystallizes (7.5 g) on standing.
10 HRMS (FAB, M+H+): m/e calc'd for [C29H20NO2Cl2)*: 376.0871, found
376.0856.
Step 2: HO
o)
Ci
Cl
Treat a solution of the product of Step 1 (0.5 g, 1.37 mmoles) in
CH3NO2 (10 mL) with 1 mL of Triton B (40% benzyltrimethylammonium
15 hydroxide in CH3OH). Heat the stirred solution to reflux for 3.5 h. Cool the
mixture, neutralize with 1 M HCI and dilute with water (30 mL). Extract the
product into EtOAc (2x 30 mL), dry (MgSO4) and concentrate to an oil.
Purify by silica gel chromatography (eluant: EtOAC/Hexane (1:1 to 2:1)) to
obtain 0.309 g of the title compound and 0.160 g starting material.
20 HRMS (FAB, M+H+%): m/e calc'd for [Co1H23N204Clo)+: 437.1035, found
437.1023.
HO
Step 3. N0
P N ] CF3
o)
Cl
Step 3a: Treat a solution of 3,5-bis(trifluocromethyl)bromobenzene (45.87
g, 0.156 moles) in degassed toluene (300 mL) with allyltributyltin (54.47 g,
25 0.164 moles) and [(CeHs)3P]4Pt (1.8 g, 1.44 mmoles) and reflux for 24 h.

Distill the toluene at atmospheric pressure and distill the residue under



47H HO 693 [err] (MrH err])
51

m xture of diastereoners 471 [err]
[err] (MtH err]) Exanpl e 48
Use t he producwo9ef4ssr eparations 10 and 11, and others pr RCEPI9G05659 o
simlar manner, in the procedure of Exanple 47 to obtain the foll ow ng
conpounds: [err] Ex. - Z
- Q | somer Physical Data 48 '[%r'r]
. M¥Herr]): 814 48A err F
- MeHerr]): 610.2 reducgglgreésH@hOmm Hg)at90-100°Ctoaﬁordé,§99%qA;ﬁg
Jerr] m xture chmpeynd.5B$.192-97°C at 140md6 Hy4 283 (Cl, M+H+), m/e 255.
[Pngﬁ ]US%/ . : Treat a THF solution (15 mL) 87a mixture/8fine [gtbdicts of Step 2
48D [err] (1.89,41m oles%zand St@g(qa@.z g, 8.6 mmoleg/fF v«*t %suc‘?&h 7

MrH err]): 65983 g, 14 mifigles), followed by four drops (~ 0.05 g) ofziry Etjibandstir the

MeH err]): 679.3 mixture for 20 h at room temperature under Np. Dilute with hexane (5 mL)
and filter to remove solids. Concentrate the filirate to an oil and purify by
flash silica gel chromatography (eluant: EtOAc/hexane 1:1) to give the two
diastereocisomers of the title compound (total yield: 1.3 g): diastereoisomer

10 A: 0.8 g; diastereoisomer B: 0.5 g.

Diastereoisomer A: HRMS (FAB, M+H%): m/e calc'd for
[C32H29N203CloFe]*: 673.1459, found 673.1462; M.P. 80-85°C
Diastersoisomer B: HRMS FAB, M+H+): m/e calc'd for
[Ca2H20N203CI2Fg}+: 673.1459, found 673.1455; M.P. 85-88°C.

Step 4: HO

15
Treat a cold (5°C), stirred solution of the product of Step 3 (2.02 g, 3

mmoles in 50 mL of dry THF) under N2 with neat 10 M (CH3)2S-BH3
(0.5mL). Heat at reflux for 3 h, cool to room temperature and quench the
reaction with 1N HCI (5 mL). Evaporate the solvent with warming under

20 reduced pressure, treat the mixture with 50 mL of CH3OH and 2 g of
K2COs3, stir with heating at refiux for 6 h. Cool the mixture, dilute with
water (75 mL) and extract the product into CH2Clz (2 x 50). Wash the
organic layer with water {2 x 30 mL), dry (MgSO4) and remove the solvent
under vacuum. Purify the residue by silica gel flash chromatography

25 (eluant: EtOAc/hexane/CH3OH, 4:5:1 to 6:3:1) to afford 0.330 g of
diastereoisomer A and 0.180 g diasterecisomer B.
Diastereoisomer A: HRMS (FAB, M+H*): m/e calc'd for
[C32H31N202CI2Fg}*: 659.1667, found 658.1665
Diastereoisomer B: HRMS (FAB, M+H+): m/e calc'd for

80 [Ca2H31N202CIoFg]+: 659.1667, found 659.1665.



48F [err] E/Z NS(FAB m xture MH+): 616.4

48G [err] E/Z MS(FAB m xture MtHerr]): 611.0
48H [err] Z V5( FAB [err]
MrH err]): 660w96/3485%81 [err] Z MS( FEX/0896/05659
[err] MrH err]): 650.9 483 [err]

E/Z MS(FAB [err] mxture MHerr]): 614.0 48K
[err] E/Z WNMS(FAB ~95- [err] m xture MHerr]):
605. 0 Exanpl e 49 [err]

WO 96/ 34857 . HO :

PCT/ US96/ 05659 Step 3 Ph CFs -93- . Step
1. [err] To @ ,_4-dich| orocinnamc acid (5.4 g,
20 mmol es), 4- hydr oxy- 4 ! pi peTTehgne (3.6 g, 20.3 mmol es) and

add a THF suspension of EDO (3.85

Et3N (3 nmL) in dry THF (100
g, 20 moles in 30 5 nL dry THF) f¢'er 2 h, add water (100 ni) and
Wash the organic phase with

CXLLRGL Lo BT OGSt 1) aney Nkt 0 et et o5 i e
organic ph%s]e ( My els)] addhBOH (15 mLy,Gmibliﬁﬂd)Ac 121 aﬁﬂ?’tgfﬁﬁé@&fg
PRVE (FA, Mt er 58 “ﬁ@ﬁ%’fg‘sﬁmﬁﬁf&y?aﬁﬁﬁih&f 93] i BPacdla e
376. 0871, foun mixture under vacuum. Introduce an atmosphere of Hz gas and stir the
mixture vigorously overnight at room temperature. Purge the mixture with
Ng, filter through celite and concentrate under vacuum. Passthe residue
through a pad of silica gel, eluting with EtOAc, and concentrate to an oil to
afford 0.206 g of the title compound as a mixture of diasterecisomers.
10 HRMS (FAB, M+H*): m/e calc'd for [C32H3aNO3ClaFg]t+: 648.1496, found
648.1507. .
Step 6: Treat a solution of the product of Step 5 (0.25 g, 0.37 mmoles) in
CHgOH (2 mL) and pyridine (3 mL) with CH3ONHgz HCI (0.50 gms, 0.71
mmoles) and heat at reflux for 3 h. Evaporate the solvent and dissolve the
15  residue in EtOAc (5 mL), wash with water, dry (MgSO4) and concentrate to
afford 0.106 g of a mixture of diasterecisomers.
HRMS (FAB, M+H+): m/e calc'd for [CagHagN203ClaFg]t: 691.1929, found
691.1938.
Examples 50 to 56
20 | Using the procedures described below, compounds of the
following formula were prepared, wherein the variables are as defined in

the table:
HO, A RE g CF3
AP QUL
[4 " \[%
R7  R® CFa
cl
cl
. A ° HRMS ARMS
B = = (FAB, MeH+): | (FAB, MsHa):
—(C);X-(c)— m/e mle
i [0 cale'd found
R” R®

50 | =NOCHz | -CH,C{O)CH>- | 689.1772 | 689.1765 -
51 | =NOCHz | -CHoC(=NOH)CHo- | 704.1881 | 704.1889
52 | =NOCHs | -CHpC(=NOCHa)CHp- | 718.2038 | 718.2051




376. 0856. Step 2: [err] Treat a solution of the

product of Step 1 (0.5 g, 1.37 nmoles) in CHerr]NOJerr] (10 nL) with
1 mL of Triton B (40% benzyltrimethylamonium 15 hydroxide in CHerr] OH).
Heat the stirrW@9%B48§tion to reflux for 3.5 h. Cool the PCA/N96/05659

neutralize with 1 MHCO and dilute with water (30 nL). Extract the
- product into EtOQAc (2x 30 nL), dry (MySO eréé and concentrate to an oil.

. Purify by silica gel chromatography (eluant™” Et OAC/ Hexane (1:1 to 2: 1)) to
. obtain 0.309 g of +|-t-|-e—ee11pecm-el—aml-9—}:6-9--g—s+-aﬁt-4-n-g o= FiErrld)
. HRVB (FAB, MrH edr B8 {1 m eNOH ¢'ld_fOIO)CHoCHo- 675.1616 675.1594

[Stc[ erg] H err] N edr 5@l $r By '] | Leto)cH -10B5 68‘901’7‘& , 68§:ﬁ7$02 :
ep 3: [erT gt

. 3,5-bis(trifluorg sgswz‘m;g 1686.1840

. degassed tol uene}(860] mM.2NGOH h {al | yI-IiIHOHQt-yItl N (m_fmg, 25688.1826 np! es)
Bstiil the ?EFLQ#&&W’%%T%WO& Ea) foclinf TR L) s%i‘éigﬁrog' PR acher

VO 96/ 34857 of Example 49 (0.3 g, 0.433 mmoles) with 0.8 mL ofdmshiyoprepared
- -94 - r edUGGﬁe@f%&H’f ﬁ)rbl;OHES‘d"g) St fof 95 YRR o Adutiefza td ﬁﬂ% with 89 ¢
Ic\)/IIrHE g(rar i[ I) . (raﬂ e 25§ ﬁegpg&ugtggagueqézlg?Hé%lu&ﬂ[ Uﬁ&%@f W‘%@rﬁ’d@% xture
of the product$ othesprogugt with CHzCle 2 %10 ML}, dryoiMeSOgrandIempvedhé solvent 8. 6
| mLES% _ WIOt 8505 )er b Hhéuﬁﬁ'&%@lléﬂorﬁtﬁ give adight. BroWrPsdiiR(0. ég) 'P% hE rB&?E(%om
tenperature under BN?%F@’E{'H" s‘ﬁﬁ ﬂa#&%@s %'24%736““}“#4@?‘{1 A g)etp Y2 Renove
sol i ds. Concent r ayellowgummy selidg0t14 @)n oi | and purify by flash silica
glelastcg ce)(r)r?ts ogr aghgcxé?ih plésH: ﬁ*e&i“&hhﬂ&?éﬁ%t the ro&uﬁbtﬁb‘fé& Hgfe #%0.06 g, 0.087
di ast er eoi soggé 18 %@WZM‘?@?&@ %ﬂ@l’mﬁe 3(}"%" %V“d' (0.3mL)in
Di ast er eoi somer ACH:RHS(Q 5 ai,) andhiptiux With stirringaurider dnfimert atmosphere for 4 h.
[I\/l C[Per g%Hggr rIN er Cobl the'rebttich mixtirs t6 rddi térhpefafute lditie withileP Bml§62:
Lerr] and extract the product into EtOAc (2 x5 mL). Wash the organic phase
with water (2x 5 mL), dry (MgSQ4) and concentrate under reduced
16 pressure to an oil. Purify the product by preparative silica gel TLC (eluant:
EtOAc/hexane, 2:1) to afford the title compound as a white solid (0.032 g).
M.p.: 65-60°C.
Example 52: Treat a mixture of the product of Example 50 (0.04 g,
0.0578 mmoles) with CH3ONH2-HCI (0.024 g, 0.29 mmoles) in a manner
20 similar to that describd in Example 51 to afford the title compound as a
yellow gum (0.02 g).
Example 53:
Step1: HO

Pn‘b NO,

&

Cl
Treat a 25 mL THF solution the product of Example 1, Step 2 (1.3 g,
25 2.97 mmoles) with 10 M (CH3)2S-BH3 (0.9 mL, 9 mmoles) with stirring
- under N2. Heat the mixture to reflux for 2 h, cool to 5°C and quench the
reaction with 1.5 M H2S0O4. Dilute the mixture with 30 mL of water and
extract the product into EtOAc (2 x 30 mL). Dry the organic layer (MgSO4)
and concentrate to dryness to afford a white solid. Take up the residue in

W




Di ast ereoi soner B. HRMS FAB, MtH err]): mle calc'd for
[(err]Herr]Nerr]err]d[err]Ferr]][err]: 673.1459, found 673. 1455;

M P. 85-88[err]C Step 4: [err] Treat a cold
(5[err]C), stiwomdssssyuti on of the product of Step 3 (2.02 g, PCI/USINS659
mmoles in 50 nL of dry THF) under N2 with neat 10 M (CH err])[err]S-BH err]
(0.5nm.). Heat at reflux for 3 h, cool to rqg t enperature and quench the
reaction with 1 N HO (5 nmL). Evaporate t bl vent with war i ng under 20
reduced pressure, e.m xtur . of rr] od and, 2 of
Klerr]CJ err], st |dﬁ3ﬁ'ﬁl‘£&%)laﬂga£’ﬁ%ﬂk3§% %“h%%%&f’éf‘ﬂ&“m&@%léx
dilute with fora2 hy cqol Silterr thraugh oslite and coheentradelde 1/3 theorigitiadr r ] Cl [ err]
(2 x 20). véash thgoume. DIREGHHE! ixhilé With'Weter 8! AL), eatréctiRtoBIDAC 30

Sqerr and remqve the sol vent ., under_vacuu Pur i t he residue
f)l;//g sﬂ'i ca] )gel f | adi-)e WRSRENG,Br0RpPIG Jayar with.water (2 x%?’@ﬁ:’%ﬁé‘ﬂé%@ﬁ"@rtﬁ? OH,
4:5:1 to 6:3:1p t sobviehbunddr.vadoum tofafford 1.06 ¢ efthe tileicompound and 0. 180 g
di ast er eoi somer B.[sthqgcl’ ﬁmf‘i’i r@&i‘samer A:CI HRVS I(:FAB, I\/FrH[err]): rﬂe67
calc'd for Lr err err rr err err errl: . ,
found 659. 1665 pBFéE grasy ot H&&%EW ,-%&P&*F]%Lﬁi’g@&- d

for 30 [ err] H awith abelutigrobkthe]ptbdiot of Stepr 1 10.8 @m,]0.966Mmidés in 1@ midof

659. 1665. 3 : ; :

PCT/ US96/ 05659 WRII&@S. $tirdt room te'mperature for 30 min, then t[e%% a solution %ft ep 5:
[err] - 10 the produgtef Prepatation Jied(1-368 & 3,78 numplas)ia RMSOUERRL): on)
with EtOH (4 Stir thevixturedat rboMHemperatie ov@raighbiinddéPam i6ert ZdMogphered t he

e Buoeuit ¢t e QIR b e GRTL) A et il EOAT W ng 102
"Herr] gas and st iofganiephase with walerd2,% & midsdiy anggancgnirate:undss reduced
tenperature. Pur geprédsaretogive @ sentibolid. Trithiate fhiel $otid withr Etammdeﬁl;géretp ghe
Gol - 6l ut1 ng 1Pt n SLTRERYERow 851 (08 GF Thkisalize fofit E80CH G BiaeRobeT |
of the title compd¥hilg sedida Mpx145-d58% di ast ereoi soners. 10 HRVS ( FAB,
MtH err]): ne calStep 3f Areat@he prdductot $taipl2ei0c25y,[0:86 | hprdles) il 5mill of
648. 1496, found o OGN with EtsN (0.5 g, 0.5 mmoles) and CSz (0.4 g, 5 mmoles). Heat
the reaction to 50°C for 5 h. Remove solvent and excess volitiles by
20 vacuum distillation and purify the product by preparative TLC (eluant,
EtOAc/hexane / CH3OH, 5:4:1) to give the title compound (0.147 g).
Example 54: Treat a solution of the product of Example 53 (0.05 g,
0.074 mmoles) in THF (1 mL) with a suspension of NaH (3.2 mg of a 60%
dispersion in mineral oil, from which oil is removed by washing with 0.5
25 ml of hexane, 0.08 mmoles NaH) in THF (0.5 mL) at room temperature for
30 min with stirring under an inert atmosphere. Cool the mixture to -70°C
and treat with an 0.2 M solution of CHzl in THF (0.4 mL, 0.08 mmoles).
Gradually warm the mixture to 10°C. Add water (2 ml) and extract the
product into EtOAc (5 mL), dry (MgSO4) and concentrate under reduced
30 pressure to give a yellow solid. Purify the product by preparative silica gel
TLC (EtOAc/hexane, 2:1) to afford the title compound (0.012 g).
Example 55:
Step 1: Treat a solution (5 mL) of the product of Example 53, Step 1 (0.24
g, 0.56 mmoles) in CH3CN (5 mL) with EtzN (0.6 mL). Stir for 10 min at
35 room temperature, add neat CSy, stir the mixture under N2 overnight and
then heat to 70°C for 1 h. Remove solvent and excess volities by vacuum
distillation and the purify the product by preparative silica gel TLC



648. 1507. Step 6: Treat a solution of the product of Step 5 (0.25 g,
0.37 mmol es) in CHerr]OH (2 nL) and pyridine (3 nL) with

CH err]ONH err] HO (0.50 gns, 0.71 nmol es) and heat at reflux for 3
h. Evaporate thwossimsat and di ssolve the 15 residue in Et OAc PETATE96/05659sh
‘wWith water, dry (MgySO err]) and concentrate to afford 0.106 g of a

m xture of diastereoisoners. HRMS ( FAB, IVHrH[err]) me calc'd for
[C[err]H[err]N[err]C][err]CI[err]F[err]][errI9 691. 1929, found

691. 1938. I
Usi ng the procedur dEtQACREXINSy Eﬁ@ﬁﬁ(ﬁex\?’bﬁé?’gﬁ&e' ‘3&39##8389‘39?’@'?%%5@ to
formul a were preparafibrd @i1a32«qm of the titlercomporinda S, MeHth axvei 889. t he

tabl e: Step 2: Treat a soluti8h bt the product of Stép‘1 (0.2 16 516 mmoles i ']
Vet RS 2 mL of CH2Cly) with a solution of Al(f; )3;§r?<hexa 28 il G 300
g glgc'1 272 50urN(CH%)3 in hexan;é).- WOgigppardte ::?sk tneg;a nspmm)l OHptthe] produc}:t

: aration 1378.167% oles bf. err]-
or 1oe1 70 P e e o)
PCT/ US96/ 05659 the two solutions and warm the resultmg mixture to 7@6 overnight with 53
=NOH -0 CH[ r]N2 onufém gg mnxnﬁéwﬁg\% L) a‘if&tre
o e mﬁ i (bhL) wisphargnah mixiage Wash ke igyer w'mNOH
ZNE[CH[ e ]r E: % - waer, kiy MgSOgBand 68icentrate to &xailrpPearifydhe pradhuct by col d

- err acet one

(0.3 g, 0.433 mmol réaaﬁbﬁe §ﬂ§é‘h§?ﬁf@f(e::§ﬁﬁ ?t grﬂg%‘aerx gae/CHsdﬁ %‘ r eagent
(Crgerr], Herr] S(g 133 g of dhe title GEMPOURS., and neutralize to pH 8 with
2 mL of saturated ple NB6ICO3 diluted with 15 rrLof wat er. Extract
the product wi t1*5 C'ﬁt% r1] Grregf &lle fu%di&ct“&éﬂa\n 158, é‘ad |é§‘7ﬁ-$
sol vent vaculim d| StLl nqg)_iag a g \/\8 o'I |
Purify the product 6 mL of g,nixyy FPJ 3 A Ryagingdb:tywith H

(CH err] d [ err]/ CH 1 mablek)-dtdhest for © hégt refb.ngwnbs‘amng undelegJ @nql;thmy
solid (0.14 9).  mixture to room temperature and remove the solvent by vacuum
| distillation. Purify the residue by preparative silica gel TLC (eluant:

20 EtOAc/hexane, 2:1) to obtain a white solid (0.350 gm).

HRMS (FAB, M+H+): m/e calc'd for [Co1H2eN302Clo}+: 422.1402, found
422.1404.

Step 2: Treat the product of Step 1 (0.1 g, 0.24 mmoles) in dry pyridine
(1.5 mL) at 0°C with 3,5-bis(trifluoromethyl)benzoyl chioride (0.07 gm,

25 0.25 mmoles) with stirring under N2. Warm the reaction to room
temperature over 1/2 h, then heat at 80°C for 1 h. Remove the solvent by
vacuum distillation and purify the product by preparative silica gel TLC
(EtOAc/hexane 1:1) to afford a clear glassy solid (0.127 g). MS(CI, M+H+),
m/e 611.

30 Step 3: Treat a solution of the product of Step 3 (0.1 g, 0.155 mmoles in
3mL of Et20) with three portions (50 mgs each) solid LiAlH4. Stir the
mixture under N2 for 1 h at room temperature and then carefufly quench
with a mixture of CH3zOH and 3M NaOH (1:1, 2mL). Remove solids by
filtration through celite and remove solvent by vacuum distillation to afford

35 agummy residue. Purify the product by preparative silica gel TLC (eluant,
EtOAc/hexane/CH30H, 8:1:1) to afford the titie compound as a glassy
solid (0.27 g).



Exanpl e 51: Treat a m xture of the product of Exanple 50 (0.06 g, 0.087 10
nol es), HONH err]HO (0.03 g, 0.43 nmoles) with pyridine (0.3 nL) in
CHerr]OH (0.5 nL) and reflux with stirring under an inert atnosphere for 4

h. Cool wioesgsseti on mixture to roomtenperature, dil utBCEAIS90565¢ er
(5 n) and extract the product into EtOAc (2 x5 nL). Wash the organic
phase - Wth water (2x 5 nL), dry (MgSO err]) and concentrate under
reduced 15 pressure to an oll. Purify the¥toduct by preparative silica
gel TLC (el uant: Et OAc/ hexane, 2:1) to afford the tit4 conpound as a
white solid (0.032 g). Thefoflowing;tosmuiationg-exemplify somep) Igeggqsagp eat a

i E(t uria of : t he] pa dormes ofthishevantion. Welé.éh,;me t&rm "active ébrﬁﬁﬁtﬂ'nd'hmfleﬁstoam' t E
CHerr]ONH err] H mmol es) in a manner 20 simlar to that
gl of e’}

describd i n Exanpl he title compound as a yel | ow gum
(0.02°g). Exanpl e 53: Step ﬂAM_P.EI&] Treat a
25 mL THF sol ugi on the product of Exanpl e JThbigéep 2 (1.3 g, 25 2.97
mmoles) with 10 M [err])[err] S| err] (0.9 ni, | e '
stirring unde [err]. Heat Jﬁé}%ureto refluin&&éﬂg hWto 5C
and quench the 1r eafetiveComppund 5 M H err] SO err]10®mi [ ute BAG ni xture
with 30 nL of watersand getose S act the product intojdd CAc (244330 nl).

Dry the organic laygr ( nce te t ryness afford a
white solid. Take u thﬁ%&éﬁ?@fﬁ%ﬂiﬁaag 1% 54s 48

PCT/ US96/ 05659 e In Funiie er -97-

CH err]OH (40 nlL) aad ag@msStarch, lHoatrGradeerr] (1 gm .454%eat theqgi xture to
refl ux for 2 h. cogl [+ ] ugh celite and goncentrate to 1/3 the
ori gi nal vol um§. &aﬁg?éé'?%gélﬁﬁggtgre wi th water (£5 m.), eztract into
Et OAc (2 x 30 m_.) ,Tel@kh the organic layer with Ww&r (2 x709 nl), dry

.and renove the W%ﬁ%ggacuumto afford 1.06 g of the title
. conpound. , LT me . 423, o . t T e pensi on
. of potassium tert-butoxide Wf‘ WLNQﬁ' 1[%'7&; in su:.tab% &'ﬁ‘eif@'o oﬁﬁ Hﬁ"@gg‘t he
. product of Step 1 Granylaimtheomixiure withl ltem iNe. 80 Mil thhg damp gramslgshrough a at
f F]QOTI;W t er‘rpe[ atur izfdbhrs%osdi%éh %éi.gemm-,rtlxes o) lifthezeSSary! IE 1% deifip girdiules.oduct
- of Preparatio . . . : e
o xturo at T odf L arepasihiheried TR ket ari iR ik Wil hom Mo 4 and i fo?
Di |l ute the mxtur 08 mindesr Adddtef o5 and mix fart1-3minutesnGompress thee
mixture to appropriate size and weight on a suitable tablet machine.

EXAMPLE B
Capsules
No. Ingredient mg/tablet mg/tablet

1  Active Compound 100 500
2 Lactose USP 106 123
3 Corn Starch, Food Grade 40 70
4 Magnesium Stearate NF 4 Z

Total 250 700

15 Method of Manutacture
Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15
minutes. Add ltem No. 4 and mix for 1-3 minutes. Fill the mixture into
suitable two-piece hard gelatin capsules on a suitable encapsulating
machine.
20 E PLE
rile Powder for Injection
Ingredient moivial  maovial
Active sterile powder - 100 500



organi c phase with water (2 x 25 nL), dry and concentrate under reduced
pressure to give a semsolid. Triturate the solid with Et[err]O and filter
~togive 15 a light yellowsolid (0.56 g). Recrystallize from
CHerr]C[err] woofsqgsy 0. 36 g of a white solid. Mp. 145 -PCIOISI6/0S659St ep
- 3: Treat the product of Step 2 (0.25 g, 0.36 nmples) in 5 nL of CH3CN
with Et3N (0.5 g, 0.5 mmles) and CS[err] %)4g 5 mmol es). Heat t he
reaction to 50[err]C for 5 h. Renpve sol ven 00nd excess volitil es by 20

vacuum di stillation and puri t he duct e | uant,
Et OAc/ hexane / CH[ err] OH, S:éé/rlrf ?Qﬁ%ﬂ\?@ 5[%'@‘?&'? @8@%1@ﬁ§%6€47 g) .
Exanpl e 54: Treat bastetiostatic waterfoeinjecionct of Exanple 53 (0.05 g,

0.074 mmles) in THF (1 m_) W|th a suspension of NaH (3.2 ng of a 60%

s T

30 mn wth stigri I&anlhed&etemnedbytthafaibmmgap-cedmes the mxture to

-70[err]C ang |Nk tﬁlf [err]I in THF(04 mL
0. 08 nmol es). ' ' d, %

o BRIGOMIRAUBOERIS:eVaAtaH o whitySiheng
concentrate under tBONmrmusteSubstajlceé’ anym Is@ht plineamig vag the

m ) and extract the
product by prepar atd' geeis% hﬂyeéutv dei‘%r&%g‘e%ﬁ{ Ftfin n?alé}-lah?eyaéﬁlﬂéd
the titl d &
e S s o o ssigie ) e Y iy s
nol es) in CH err] GiénstleitiSolutiontwaindid toB78Crand caltstantlycaerat@drwith 86%3@2 r oom
tenperature, add ne‘a?tgﬁcls@]'f ﬁééa Al{lﬂté&ﬂ'fﬁs Qﬁﬂa‘l@w@ﬂ%@h&ihﬁra?é‘fbr

then heat to 70[err enov,

nt and excess (ﬁ)l '“Ect vacuum
distillation and t IePgiad 0f30 MINURS, (INe YRR IYRERNS 2P Q¥ROSS] 1o "f%t
WD 96/ 34857 field stlmulatton (Grass S48 Stlmulator) every SOFKBWMSBDGBMenSW

N 45! Rl se Cﬂ%%ﬁ@?&‘%ﬁrﬁ% S% 813 it &M&@w hexane
o om0 0 s?fe];!géponseéﬂe voberl Reoticali By Tsatact & ErasIoies | o ohls.
0.516 mol es in disp |ace'ﬁ;emftreﬁdﬂaeér] (ETD8Y and Hantand @lentionia recorder.

A(CHLer ) (o] |15 gk ¢ e lecHi hie Wil doacEne)

In a separate flas tron o

Preparation 13 (0. 1bggyines. R%Saﬁﬁ'ﬁ e5ans. n’"Z-"'lP@"S?’ %ﬁvtaflcﬁsf\é?? chWlW
A (CHerr])[er lzb ( Urag fretiedyare ewe(dcbi[oemqlat[vemoncemauons of Substang Py .

After 20 m n, . it I eto
70[err] C overni ght (\LIX1%16|WF tﬁw?l r r Sﬁgéc}ag vﬁfé gt%\%%rn?gblugn
mxture with Et OAc 8r¢@ivendpFepagale i 9%’! % %‘?ﬁ%f §

m xi ng. Wash the Ett@!@rel aiSBbstancélP concentatiorresponge Cp@dEgenpyatedid At leas

TR Cel ot By S bl sbRRIGLOR e sy conpl PR | 0,
title conpound2b ooncentatlo ore rydrug assa
- Inhibition of the Substance P is demonstrated by a rightward
shift of its concentration-response curve. These shifts are used to
determine the pAgz value, which is defined as the negative log of the molar
concentration of the inhibitor which would require that twice as much
30 agonist be used to elicit a chosen response. This value is used to
determine relative antagonist potency.
Isolated Hamster Trachea NKo Assay
General methodology and characterization of hamster
trachea responses to neurokinin agonists as providing an NK2
35 monoreceptor assay is found in C.A. Maggi, et al., Eur. J. Pharmacol. 166
(1989) 435 and J.L. Ellis, et al., J. Pharm. Exp. Ther. 267 (1983) 95.
Continuous isometric tension monitoring is achieved with
Grass FT-03 force displacement transducers connected to Buxco




Exanple 56: 15 Step 1: Treat the product of Exanple 55, Step 1 (0.33 g,
0.85 mml es) in 6 mL of a mxture of CH err]OH and pyridine (5:1)
with HONH err] HCG (0. 08g, 1.1 mmol es) and heat for 1 h at reflux
with stirring welgpsedskerr]. Cool the m xture to room t ePQEUSHOSE? and
renove the solvent by vacuum distillation. Purify the residue by
preparative silica gel TLC (eluant: 20 EtOAc/ hexane, 2:1) to obtain a
white solid (0.350 gm. HRI\/B(FAB érr]) me calc'd for

[Clerr]H err]Nerr err]ClJerr]l] 422 f d 04.
St ep 2. Treat the é’%m B‘Iﬁarglg@ii&’%” tiptg,a %agﬁtqgﬁﬂé@ryordﬁrw ﬁ di ne
(1.5 nL) at Of[err]3310.th 3, 5- b|s(trlfluororrethyl)benzoyl chloride (0.07 gm

25 0.25 nmoles) with stlrr
tenperature over 1/2 h, then W’GQSVhﬁhéﬁﬁférsomd-mdg%a

by -+ vacuum di%e Qm: are %‘Hnﬁﬁghﬁat 80 g{? R?rtgﬂ L!ﬂ@?db&?sﬁ ngéﬁﬁt?r@ggg #qvlegg
gel TLC BEt Qissulet tireehdméiers areeéafouﬂcbdabptmmgmm auttirgothetheapt? o) .
MS(Q, M), %%Mcﬁl ﬁ&éheag&gn%ﬁg re-ﬁﬁ Jn*n)%h{ﬁg uret KrebBbefrept of

Step3(0 1 g, o o ortions
(50 ngs each) sol i RH 7idnaerated with5% q2h‘ o rct,b%"ﬁ é’rfaﬂﬁﬁ?' for 1 h
at room termeraturt%saedmbmgmmlwtmmms-4 mm longtringssegments.e of
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Et OAc/ hexane/ CH erBathblaré filledlyith Krebs bufters pid 74, trhaintaimgebat 87°Gsand gl assy

sol1989.27.9) - continudfdy Beridé dith 95% Oz - 5% CO- gag, gTracheal fings are

The fol | owi ng f or rRireed undercl@ghinjtie) tensian and alipwesa Smin equiliration of (1 s
i nvention. |n eachperidtewiti® four 19eMiNICA challengedivasie bind secavery cycles ai2pmimd of

frglroln_le“t 2 X 15 intervals. 30 min vehfcr!le Prearegtrpw&lﬁvé&oy cumul)apv%Tdttimons
ng/ t abl et 10f risiag dqses@frwgﬁ.(ﬁnM 1 uM final concentration, 5 mipintervals 5o

é Lﬁct ose USP  petween additions). The final NKA 2&sponse is folldwed by a 15 thin washn
tarch, Food Gr ade %F@gé&ﬁerﬁg 30 min Oprégeatment with &te@?é&ﬁpéﬁh b itd 1 ed

Wat er 5
Magnesi um St ear at evehlcle is followed by cumuiative additions of rising doses of 3 nM -
300 7080 10 pMefikel ¢onéentitiohaionecessary, 5 min intervals between additions).

The final NKA response is followed by a 1 mM carbachol challenge to
obtain a maxlmal tension response in each tissue.
Tissue responses to NKA are recorded as positive pen
displacements over baseline and converted to grams tension by
25 comparison to standard weights. Responses are normalized as a % of the
maximal tissue tension. EDsg’s are calculated for NKA from the control
and treated NKA dose responses and compared. Test compounds
resulting in an agonist dose ratio = 2 at a screening concentration of 1 uM
(i.e. pA2 > = 6.0) are considered actives. Further dose response data is
30 obtained for actives so that an apparent pAz estimate can be calculated.
pAgz is calculated either by estimation of K; as described by Furchgott
(where pAz = - Log K;, R.F. Furchgott, Pharm. Rev. 7 [1995] 183) or by
Shild Plot Analysis (O. Arunlakshana & H.O. Shild, Br. J. Pharmacol.
14[1959] 48) if the data is sufficient.
35 Effect of NKy Antagonists on Substance P-induced Airway
Microvascular lLeakage in Guinea Pigs
Studies are performed on male Hartley guinea pigs ranging
in weight from 400-650 g. The animals are given food and water ad



Mx ItemNos. 1 and 2 in suitable mxer for 10-15 m nutes. G anul ate
the mxture with ItemNo. 3. MII| the danp granul es through a coarse
screen (e.g., 1/4", 0.63 cm if necessary. Dry the danp granules. 10
Screen the dri egloggssas es if necessary and mx with Item No. 4canuosnsesd or
~10-15 mnutes. Add Item No. 5 and mx for 1-3 mnutes. Conpress the
~m xture to appropriate size and weight on a suitable tablet machine.
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| ngr edi ent g/ Ve Evansglueidye technique-tlankos Ge r6tiab, Bbagmacol.
100 500 Commh 08/ 288209, 1992) is used to measure airway microvascular
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Loconds. o' an” P ot BLobe B R By teRiaitfiodh A YRR 007
i ts maxi num capaci Eyanapjue in the range 0.5-10 pg/mi in formamide. The dye
20 concentration is expressed as ng dye per mg tissue wet weight. Test
compounds were suspended in cyclodextran vehicle and given i.v. 5 min
before substance P. :
Measurement of NK» Activity in Vivo
Male Hartley guinea pigs (400-500 gm) with ad lib. access to
25 .food and water are anesthetized with an intraperitoneal injection of 0.9
ml/kg dialurethane (containing 0.1 g/m diallylbarbituric acid, 0.4 g/ml
ethylurea and 0.4 g/mi urethane). After induction of a surgical plane of
anesthesia, tracheal, esophageal and jugular venous cannulae are
implanted to facilitate mechanical respiration, measurement of
30 esophageal pressure and administration of drugs, respectively.

The guinea pigs are placed inside a whole body
plethysmograph and the catheters connected to outlet ports in the
plethysmograph wall. Airflow is measured using a differential pressure
transducer (Validyne, Northridge CA, model MP45-1, range + 2 cmH20)

35 which measures the pressure across a wire mesh screen that covers a 1
inch hole in the wall of the plethysmograph. The airflow signal is
electrically integrated to a signal proportional to volume. Transpulmonary
pressure is measured as the pressure difference between the trachea and



responses are recorded isonetrically by neans of a G ass force

di spl acenent transducer (FTO3) and Harvard el ectronic recorder.

Substance P inhibits the electrical field stinulated-induced contractions
of t he guwegsmesy vas deferens. I n unpaired studies, allpédre®insss
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S
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El ectroni cs preanpl§ peroraasiin eachanimal. Gesh rempoundsrEcsuspentdedn R

3310. . cyclodexthdn \nerﬁéleahs@nﬂn\w 5Lk Be¥re(the Mitidtiompdfane NKAO- 200
g fed wei gg P§§3’§$P;5%§§ by a sharp blow to the head, |oss of corneal
reflex is 5 su heters are sacrificed bythoractorry and
cutting the heart. Cer viergachranimak dese resposse carvesio NIEA ate r oom

tcarmer]ature KrgbsI kohsteicted by ldﬂlﬁghhé e?@émﬁmﬁedsetlh Roor Sdcreaselin Coyh t :
err as an C e e (6]
two 3-4 9rm l ong ri %ggﬁ% @én g aagm.ﬂ,a sof @g;ﬁﬁ%&ﬁ%ﬁeﬁ quow

transducers and ané qfﬁeﬁﬁﬁemcmb)/v@?e( Pﬂgﬂbf@ﬂ‘ ine values as® neans
of stainless sppel obtxied by tbeblinbatiintirpolation dbaté 8ose eesponsedunidsh Kr ebs

buffer, pH 7.4, nai a tlnuously aerated with
95%Qerr] - 5% ﬂﬁ'ﬂn £4 61”8%3 Assa aced under 1.0 g

initial tension and allowed GhiogserHamsier gvany @H@)ICG“S ffa'ﬁ?ﬁ"@d with:thet our 1
[err] M NKA chal | engedingaegions dorrthehueian selrbkiainat (RIK1)ofithd human sewrakinin 30

mn vehicle pretredt qpa rbSedi8ls ol iff BUeRESY mifffikiids3BRtial medium
25 supplemented with 10% fetal calf serum, 0.1 mM non-essential amino
acids, 2 mM glutamine, 100units/m! of penicillin and streptomycin, and 0.8
mg of G418/ml at 37°C in a humidified atmesphere containing 5% COa.
Cells are detached from T-175 flasks with a sterile solution
-containing 5mM EDTA in phosphate buffered saline. Cells are harvested
30 by centrifugation and washed in RPMI media at 40°C for 5§ minutes. The
pellet is resuspended inTris-HCI {(pH7.4) containing 1 uM phsphoramidon
and 4 ug/ml of chymostatin at a cell density of 30 x 108 celis/ml. The
suspension is then homogenized in a Brinkman Polytron (setting 5) for 30-
45 seconds. The homogenate is centrifuged at 800 x g for 5 min at 4°C to
35 collect unbroken cells and nuclei. The supernatant is centrifuged in a
Sorvall RC5C at 19,000 rpm (44,00 x g) for 30 min at 4°C. The pellet is
resuspended, an aliquot is removed for a protein determination (BCA) and
washed again. The resulting pellet is stored at -80°C.



of rising doses of NKA (3 nM- 1 [err]Mfinal concentration, 5 mn .
I nterval s bet ween additions). The final NKA response is followed by a
15 mn wash and recovery period. 30 min pretreatnent with a test
conpound or it¥096/348%5chicle is followed by cunul ati ve addi t i BOPUSS65659i ng
doses of NKA (3 nM- 20 10 [err]Mfinal concentration if necessary, 5 mn

I nterval s between additions). . The fin NKA response is followed by a
1 nmM carbachol challenge to obtain a nmaXimal tension response i n each
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100 M of saline the aortic catheter. The lungs and trachea
are renoved en- bl oc and t he% Inhiblitien ia bl difierance betweemthe péroentof 15 dry

with filter paper niddmuRi sitRflic BINGAG (MSBY and 10694.2Fhe PeRient BF M json of
25 defined by the following equation, wherein "dpm" is disintegrations per
minute: :
9% MSB = (dpm of unknown) - (dpm of nonspecific binding)
{(dpm of total binding) - (dpm of nonspecific binding)

It will be recognized that compounds of formula | exhibit NK4,
NK2 and/or NK3 antagonist activity to varying degrees, e.g., certain
30 compounds have strong NKy antagonist activity, but weaker NKz and NK3
antagonist activity, while others are strong NKz2 antagonists, but weaker
NK1 and NK3 antagonists. While compounds with approximate
equipotency are preferred, it is also within the scope of this invention to
use compounds of with unequal NK1/NK2/NKs antagonist activity when
35 clinically appropriate.




the tissue at 37[err]C for 18 hr in 2 ml of formam de in stoppered tubes.

The absorbance of the formam de extracts of dye is neasured at 620 nm
The amount of dye is calculated by interpolation froma standard curve
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: constructed by

plotting the percent increase in K Lh Cerr] agai nst | og
dose of agonist. The doses of N ,!ﬁml m"ﬁﬂjgﬂlﬁl by 100% (R err]
100) or decr easwslogdsssr| by 40% ' 0asel i ne val uePeTASI6HB659

obtained by log-linear interpolation of the dose response curves.

© Neur oki ni n Receptor Bi ndi ng Assay(s) Chi nese Hanst er

- ovary (CHO cells transfected with the - 108 ng regions.for the human

- neurokinin 1 (NK1) of the human neur okinin 2 (NK2) receptors are grown
in Dul becco's nini WACBEential nedium 25 supplemented with 10%fetal cal f
. serum 0.1 mM non-essential am no acids, 2 mMglutam ne, 100units/m

- of ‘penicillin and gtre ' “?}9 ishtiaat 37[err]Cin a
r hum dified at rmsphg're (%nta 2?’?\% %& eecr[rb _thé@tr@étu@? a Cells are

~ detached from T-175 flasks with a stqrige oﬂfﬁiol?“ ~ containing 5mV EDTA
. in phosphate buffered saline. ' %

_ tﬁ{ Q; by céntrifugation and
~washed in RPM nedia at 40[err]C for % hinu i' gnh pellet is
0

For each animal, dose response:

" resuspended inTris-HCl (pH7.4) containithg 1 gdi ph or am don and 4
~ug/m of chynostatin at a cell density of 30 x 10[err] cells/m . The

| suspension is thenoh®pbgenaceitically accapiablaaalt thargaf; whereiat ti ng 5) for 30-

© 45 ggcondlsl. The hgnogermiseo’iﬁzgemrifug_ed at 800 x g for 5 mn at _4][err]dC_
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i the human NK-1 or

To assay receptor m@)hl@“_-,e_@q&'ﬁwEi‘_’-ofN(ﬁelQHS)@aSGMQ k. 15(@&%5)"
T oo o wdn o et e o
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: NI?E‘ . ecepﬁgr idafinal volume of 3 e_r’ll.
' After 40 minutes at roohisdnRt-aml. REheterocycloaliyl, Rsbeternaryls phthalipicl. by
- rapid filtrati on oRfeybibakyior R¥-Hdgedieycioaltyl,ch 10 have been presoaked in
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- scintillation 2bckehprovidecihahwhen Bds nHRP: GURNBE of-PRCaH is Rot -OR®;
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. Scheri ng- or -(C(R®)(R))p-M-(R*-heteroafyl);
5 R2 and RS are independently selected from the group consisting of
25 H, C1.g alkyl, =CN, -(C(R6)(R7))n-G, -G2, -C(0)-(C(R8)(R®))r-G and
-S(0)eR13; or R2 and RS3, together with the nitrogen to which they are
attached, form a ring of 5 to 6 members, wherein 0, 1 or 2 ring members
are selected from the group consisting of -O-, -S- and -N(R19)-;
R4 and RS are independently 1-3 substituents independently
30 selected from the group consisting of H, halogeno, -ORS, -OC(O)RS,
-OC(O)N(R8)(R?), -N(RS)(R?), C1.¢ alkyl, -CF3, -C2Fs, -CORS, -CO2RS,
-CON(RS)(R7), -8(0)eR13, -CN, -OCF3, -NR6CO2R16, .NRECOR7,
-NRECON(RS)(R7), R15-phenyl, R15-benzyl, NOg, -N(R€)S(0)2R13 or
-S{0)2N(R6)(R7); or adjacent R4 substituents or adjacent RS substituents
35 canform a -O-CH2-O- group; and R‘f can also be R15-heteroaryl;



Pl ough Research Institute). 1 efr] values are determnm ned from conpetition
bi ndi ng curves and Ki values are d ng to Cheng and
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receptor and 2gsgghhdspr the NK-2 reeeptort PARAI$96/03659

- activity is determned by followng a procedure simlar to t hat
~described in the literature, e.g., Mlecular_ Pharmacol., 48 (1995), p.
711-716. % I nhibition r307he difference between the
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certarn 30 conpowithsthaaiteogenrto whichkihey ere aﬂa@lm}/@'m asipg of °6dﬂg"\k§§(er

NK[ err] and NKger hjherein 0, 126H26AY hfdmbsets iave salecteliifom dien mpmmsistmg)og
NK[err] antagoni st 5 -~ Rut ae‘a é NK[err] and NK[err] antagonists.
t

VWi | e corrpounds Wi equi potency are preferred, it |?
al so within the scope <ﬂ9ami B93 aredndepandestly selectedsf@remmemscqmwsﬁ
unequal NK[err]/ Nlﬁ%jm err] antagonist activity when 35 clinically

appropri at e. [ 34
Pg-l?/ Ug9 6/ 05659 d%%a are independently selected Iragl the group consisting

Usi ng the testiOprcojé'Handa'&Mkyh bed above, the follow ng data (%
i nhibition or KI) were pabtzignRe 5@ﬁnd&ﬁnﬂéﬁﬂ;ﬂsﬂé&ééffrdmﬂié%gmbaidn\sktmg

TP ] i Ggustt c0uR 9 CORRRILBco ot
(1[err] M dose) ( HSH2)X-OQ(R -@He)rOQ H—QHM(CFiz)rO Hg)s-CO2
88.0 25 -(CH2)-D-(CH)s- CION(RE)(HA 3nd -(CHa)rN(Rs)ége")ic 44. 0

17 0 16-0 15 7_ R15is égp@ substituepts;indepe gt% seleftbdtrom the gﬂﬂ:p

22AK 67 ddh%lstmg of H, @5-Cg alkyl, £16Cg alkoxy, C1-Cg aliyithio, halogepo,

100 2.0 -CoFs, -’ﬁé‘mo -COoR30, - 60)N(R3°)Q -S(0)eR102, TN, --
5 e § 18iCOR10, -N(H1O)CON(HR)and -NO 42L o1
4.6 . 86 z ) (R™)2 %brrpounds of the present

|1n\[/ent i R)/In exhi bi ]E ar atrgstlsgpéalk\w Bﬁgenm$%$£1gl ti Onf a}\u(? doisage of
err]Mrang roma is 1, '3-C alkyla () o,i- jon o err
andlor”about 6 1o B0 PRSI Lo, CONR1ON
f, n, p, rand s are independently 1-6;
uis 0-6;
G is selected from the group consisting of H, R4-aryl, R4-hetero-
25 cycloalkyl, R%-heteroaryl, Ré-cycloalkyl, -ORS, -N(RE)(R?), -CORS: -CO2RS,
-CON(R7)(R9), -S(O)eR3: -NRECO2R16, -NRECOR?. -NRBCON(RE)(R7),
-N(RE)S(O)2R13, -S(0)2N(RE)(R7), -OC(O)RE, -OC(O)N(RS)(R7),
-C(=NORB)N(RE)(R7), -C{=NR25)N(RE)(R7), -N(RB)C(=NR25)N(RS)(R?),
-CN, -C{O)N(RE)OR?, and -C(O)N(R9)-({R4-heteroaryl), provided that when
30 nis1anduisO, orwhen R®is -ORS, Gis not -OH or -N(R8)(R7);
M is selected from the group consisting of a double bond, -O-, -
-N(RS)-, -C(O)-, -C(RE)(OR7)-, -C(R8)(N(RE)(R7))-, -C(=NORS)N(R?)-,
-C(N(R8}(R7))=NO-, -C(=NR25)N(RS)-, -C(O)N(R?®)-, -N(R®)C(O)}-,
-C{=S)N(R9)-, -N(R®)C(=S)- and -N(R€)C(O)N(R7}-, provided that when n
35 is 1, Gis not OH or -NH(RS); and when p is 2-6, M can also be
-N(R6)C(=NR25)N(R?)- or -OC(O)N(R6)-;
G2 js R4-aryl, R4-heterocycloalkyl, R4-heteroaryl, R4-cycloalkyl,
-CORS, -CO5R15, -S(O)2N(RS)R7) or -CON(RS)(R7);



NK[err]. Preferred are conpounds having a Ki [err] 100nM for the NK[err]
receptor. Al so preferred are D m m 1 a Ki [err] 100nM for the
NK[ err] receptor. Anot her grmﬁmmln; ﬂaﬂnconpounds are those
having a Ki [enwdogdagsyM for 10 each bf ¥ he NR[ err] and NK[ er rBCTIORo6565» S.
WD 96/ 34857 PCT/ US96/ 05659

- 106- W claim 1. A conpound represented by the

" structural fornula -108- [err] 5 or a

~ pharmaceutically acceptable salt thereof, wherein:
1, 2 or 3; eis Q; 101, @rovided thatwhaaers 1yor@, R113@nd£1°aare notl-!

Ris H Qerr] alkyl, -FF{igH,IC{Cs @l -CNCFRIBithehyidirrisabindy;

Ais =N-ORferr], :N-N( f,srr])(R[err]) =C(Rlerr])(Rerr]) of =NRlerr]; 10
~Xis a bond, -C(O-, - NR[err]-, -S(Oferr]-, -N(Rerr])CO)-
-AON(Rerr])- d-00(QNRerr]-, -00(= S)NRLerr] N(R[ rr])C(=S)O,

-C(=NOR[err])-, -S(O rr] ) - st rr])Sé(ag[e
N(R[err])C(O)O or ro -d-e,dt 9 _ bond,
A0 ARl LB NB) KR N A S ?QW '
C(=NoR[err]) -, JN(R[e”])C( =5) 0, OC( =S) err]

-N
N(&[err]e;S(O)[err] N(R err])C(O)O provi ded 15 that when A |s
- =C(Rlerr])(Rerr]) an 0 s &ot/_NR[err] or N(R[err])C(O) and
~provi ded that when A }g T ot pomhefivy; | -

N O k T H I

: E[[((arRE}er LL%;O%%?:: oal k)él[ g ahl ¢ard maég;idb‘#t Io.:;;a]ht ﬁ;%ll m dyl ,

: err]-cycl oa or

;E[[err} EKfﬂyl ;I;E)err] @éﬁi&%&tiﬁmﬁmﬁ@a{'@é{%m%@ﬂ%han '§rri or

: err et ero- aryld M,

-N(Rlerr])(Rlerr]) or -ICkh@L! bre Mdepedently Gaictdd from the group consistifd 6fR) 1S

-

: H ( CC:[( R{ re]r r ? l) I(qlél[ er r ](ﬁ‘ {IHI&B&%@IM yllebrI-Iz—&cloaﬂy‘f Ri S-benzyl, R15-heteroaryl,
C(Rlerr]) (R €&]) Bﬁ R{GH2)mr ORP e CHpInj-M{RFNRY), «(CH2)m-C(0)-ORS and
O)N(R[err])-( R[-@c Jni-BXOMN(RE)(RE r] (C(Rlerr])(Rerr]))[err]-G O(r]I

err) are s noepencent 4D BT ol ARG D g o oo

Clerr] alkyl, - CN, %&6 e indepe ectqdeﬁmrp the group consisting
-6(O- (Q(R{er r]) ( Rt r¢ ell ] -F@-aiyliand Ré4-heterbbi);[ 6F RERsH C1-Cgralkgier r] and

, t tached, f
REErT] roget g ko) Q?H“ hé é*g%&bta“?“'?@*?@éeﬁ@ﬁwm’)@f “are
selected from t he G(OUR%aH GH{ONR4heteroaryl), SO2RM onGP=(R4-aryl);
~Rlerr] and Rerr] are iRf349ENASIRENRE)R-G, GRS R G2 ardaigyadent |y 30

selected from the orouR 4£934r3'd, 392 8 HprVib@PABPwhaY TS, the 1, 259 Rler 11
' R29 is H, C4-Cs alkyl, -C(R10)2S(0)¢R8, R4-phenyl or R4-heteroaryl;
20 R30 is H, C1-Cg alkyl, R4-cycloalkyl, -(C(R10)2)w~(R4-phenyl),
-(C(R10)2)y~(R4-heteroaryl), -C(O)RS, -C(O)ORS, -C(O)N(RG)(R7)
R1o V !?10 v
- c c N(REYR?) or =(C)y -o N ;
(R-)w R 10 \—-'\L
wis0,1,2,0r3;
Vis =0, =S or =NRS; and
25 qis 0-4.

2. A compound of claim 1 wherein X is -O-, -C(O)-, a bond, -NRE-,
-8(0)e-, -N(R)C(O)-, -C(O)NRS, -OC(O)NRS- or -C(=NOR1)-.



-Cerr]Flerr], -COR[err] -CJerr] (Rlerr])(Rerr]),
-S(O[err]Rerr], -CN, -OCF[err] err], -NR[err]COR[err],

-NR[ err] CON( R wordeiédsferr]), R err]- phenyl R err]- benzyl NOPERIUS96/05659

-O(ON(Rerr])(Rerr]), -N(R[e”h‘@

‘] al kyl, -CF[err],

-N(Rerr])S(O[err]Rerr] or S(O)[err]N(R[err])(R[err]) or

adj acent R[err] substituents or adjacent R err] substituents 35 can forma
-O-CHerr]-O group; and Rlerr] can al so bdORrerr]- heteroaryl WO
96/ 34857

Rlerr], Rerr], R&%rr]A¢mapeynd ofclim 1 org shersiniQ @rBT—phawlm&naiahmybor
i ndependent |y sel éRf-Réteroaryl. fromthe group consisting of H (ferr] alkyl,

Cerr]-Cerr] hydroxyal kyl, Cerr]-Cerr] al koxy-Cerr]-Clerr] al kyI
Rl err]-phenyl, and R[err] benzyl or Rlerr] and Rerr], together vvlth
the nftrogen to Aampound:afenyies glaims 1 n2 or Siwhgren Zis o 6 nenbers, 5

wherein 0, 1 or 2 r| n menberq_iare sel ect ed fromthe group consisting of
-0, S and -N(Rerr nd R9a are dependent |y
" sel ect'ed from the g Ncoﬁ;& .Wﬂg_oﬁ : < Rl epf R -QRlerr]
Rlerr] and R err] romthe dLoAp consisting 10
of Hand Cerrd al kyI hand Rlerr] are independently
selected fromthe group consisti ng of H derr]-derr] alkyl,

h;(/:gr g;;!ﬁﬂ(ﬂ ,r] -gRer r(\]dq[m Found ot rf %ﬁ’eﬁ% or uitletdin W i€ N-oR1.

-(CHerr])[err]-OC(O CH=CH err],
CH A f 5
R P R G R e e S
-(CHerr])[err]-N(Rlerr])(Rerr]); 15 Rigrr] ip 1 to 3 substituents
i ndependently selected fromthe group cdﬁid-QQ-(th- of H derr]-Cerr]

"o 1T SR KL L AT )

-CFlerr],
-S(O[err] R[ err], (RO)C(O)-, »Q(-E{\Iascnecmpazcxomn& and Zis

N(R[err])CO\I(R[err])jerr] ang1-NJ err] Rlerr] is (err]

| kyl h I | ; 20 H,

A O N R o R e AR, T e Gerrrdert]
-(C(Rerr])(Rerr]y r R[err] e ’
-(C(Rlerr])(Rerr]))fefr]-C(ONRerr])[err]; f.on,p,o 1
and s are independently 1-6; U|506 GIS
selected fro

m t he 49r ou consi SE’I n 51 Igyﬁ ée] ryl, ger r]- h1et er a-
cycl oal kyl , R;}err] het e/ 0HRAUN ﬁf ¥ff gk herein Ris H, alkyi
-N(Rlerr]) (R #br] )(CHM elGH2)p-B(@Hi2)h ) or fQ(O)N(Rs)(W) wﬁél‘dﬁﬂlbs D} eRerr]),

-S(Oferr err -ORS, - 6 8

_N(R[ )egr]ﬂe”} ) 9“'}5?‘7 EE; OR’Qt C(O)N(R8)(R®), -C(=NOR8)N(RE)(R?),
-N(Rerr])s(Q[erf EE’%’? PRSP o1 1)), - OC(O) RLerr],
-OC(O)N(R[err])(R[err]) - NO?[err])N(R[err])(R[err])
-C(‘NR[err])N(R[eBr])(R[cah-rpbhndn r1r ])N(R[err])(R[err])
CN -C(O)N(R[err])

- CN, CRlerr], and g err] heteroaryl)
provi ded that when 3fjo nlsla n Rerr] 53 Ogrgrr], Gis
not -CH or -N(R[ rr]);N® |s sel ed f mthe group
consisting of a do@‘m‘ , .
-C(Rlerr])(ORerr])-, -C(R[e (N(R[err CFa
- NOR[err])N(R[err]) C(N(R[err])(R[err]
- NR[err])N(R[err]) - ) Herr])-, -N(Rlerr])

20 Cl



-C(=S)N(R[err])-, -N(Rerr])C(=S)- and -N(Rlerr])C(ONR err])-, provided

that wnen n 35 is 1, Gis not I and when p is 2-6, Mcan
~ al so be -N(R[err])C(:NR[mNummﬂm“m -OC(O N(Rerr]) -,
- @ |Is R4-aryl .whési@éer ocycl oal kyl* R efr]®hetervaryl, R err PCHISPEBWER |

-CORerr], -CJerr|Rerr], -S(Oferr]N(Rerr])(Rerr]) or

-CON(R[err])(Rerr]); WD 96/ 34857

-108- eis 0, 1 or 2, prowH‘sQithat when e is 1 or 2, Rerr]
and Rlerr] are not H Rlerr] is H (err]- C[err] kyI - CN,
R err]-phenyl or R err]-benzyl; HO Zis r r]

5 g and | are |ndependentl 31;{:, _ h andrfar s

i ndependently 1-4,

two hydrogen atons =
L[err] are indepen | ™S
Cerr]-Cerr] alkyl, (err]-
Rl err]-benzyl, R err]-heter

d the_sOm of

r~em hG"gr
r] al kenyl, -
10 -C(ORerr],

- ( r])[err] OR[err],
), -(CHerr])[err]-C(O

-(CHerr])[err]-N(Rerr])( - err] and
-(CHerr])[err]-CCON(Rerr])(Rerr]); mis O to 4, provided
that when j is 0O, mis 1-4; Rlerr] and R[err] ﬂ

i ndependently sel ected fromthe qp@u ONSi OH {:[err] Cderr]
alkyl, Rerr]-aryl argpR err]- het@roar B: or is H, Qperr OH |

al kyl, 15 R[err]@u% R[ erfy] hearyl 15 5 err],
QO -N(Rerr]) (R )N NP CIOF} - aryl)

;rR[err] or -SOerr]-( r]-aryl);
Jlerr]-G -(X(Rerr])(RggArt))[err]-GJerr]
nd v are 0 1, 2or 3, prQvided that when |

-C(O (R err]-heteroaryl),

H
Rgeer]q:;r] (C(R[err])(R[:le

is 0 tis 1 2 or 3; ¢ Rlerr] is H, C[err]-C[eglP] al kyl ,
C(R[err])[err]S(O)[eré] err] r]-phenyl or R err]-het aryI 20
Rlerr] is H (derr 2al kyI erei:s cycloeﬂé(yl CFs
'E%E[[e”%%%e”m He COR § C(Oe)@
- err err 3 T rl,
_(ON(Rerr]) (R er \E\"’ 2¥ 3#3 \5\» ok
| Ci
Cl
G N
CFs H (o]
N ,O _ s
G ' o«@cﬁ% ' °~/©~c|
cl Cl
HaC, ocus 'CH3
N CF: HO
3 N;O ‘00.01-]3
HO ! o N o
CF3
Ci “ Cl
c
CHg CHs Hs



wis 0, 1, 2, or 3; err]

\ or and 25 q
et e AR - 0

or -C( NOQ[err])W09 PCT/USIGN5659
109 - . A corrpound of claim1 or 2 wherein Qis R err]-phenyl,
Rl err] - napht hyI or R err]-heteroaryl. 4, A conpound of any
of claims 1, 2 or 3 wherein Zis ﬂ[1e'rr] 5. A
compound of any of clainms 1, 2, 3 or 4 wherein Ais =NORlerr]. 6.
A conpound of any of clainms 1, 2, 4 or 5 wherein leﬂq~wr] phenyl
[err] 10 T is Rerr]lumryl, Rls a| Ais =NOR err]¥ [err] is
-CHerr]-OCHerr], CH[er O)‘H - CH eHaN errhﬁ-i[err]
or CH[err]C(O)NR[er ] N’

compouhd of any of clains 1 2 3 2 or 6°

u@&u 15

-(CH err])[err]-G -(CH err] ]- M(CH[err])n G or
-C(ON(Rerr])(Rerr]), whe is -O or C(O)N rr])- and Gis
-COerr]Rerr], -ORerr], C(OF*\I(R[err])(R[err])
-C(:NCR[err])N(R[err])(R[err]) ‘o C(O)N(R[err])(R[err? het eroaryl) or
R err]-heteroaryl. |l?corrpound of claim1 selected from
CH3 [err] O.N HsC, No
~ CF HO o ). CFs
- 1
SO, oL,
CI ¢
Ci Cl
(.B\O w 2O &
NI
N ' °~’©‘c& ‘{rmsﬁﬂv@cﬂ
Cl “ C o
OH _
.) (ulo CHs
e e TS
HaN . 0\,©. CFs N : O\)@ CF3
Cl Ci
5 cl Ct
HO
O . o\/@(:pa HO
cl




-110- [err] 0 NP 111 - [err]

WO 96/ 34857 PCT/ US96/ 05659 -
/ / :
Tty oo b | ] il \Hiﬂa 05659 PCTUBASED
-112-
0. CH
IH R \*""'2 ci
e A
- )
CH3
HN*CI'ls
- 0
& 5 »
N\/é'\‘o CFs (l‘o oFs
o L
CFs
cl
S a
N M on
s R
HO , °° CFs HO ) gl‘o CFs
FoLs.Fo b,
ci o
5 “ Ci
N HO,‘N
C' CFs HoN
N(,\ :oo ]iJCF OKO : N’o @cs
3 ! 0o CFs
cl “ cl



WD 96/ 34857 PCT/ US96/ 056 - 114 -
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: -113- '
Ho, NH
¥ ' cHa
,,;Q{uv@m v&"r@
Cl
o
0
% ’
. []
N,O ° CFs ' N:oo o
oG N\E'\,ov@ o5, ﬁ F
Cl
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10 WD 96/ 34857 - PCT/ US96/ 05659

s e AR R
: * C L M s
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-114 -

%5:(,@ "*O«é\ﬁ

cl Cl
Cd
t/ : HoN
o n N'o CFg N 2 & CFs
k"\féw cn O '\, ' o,z@cr
3
) ”5“
HO-N
HoN _
: O CF3 C&T‘AN NooH CFG
c
5 c1 c
G o cn £
HO N-° o HO -0
Cl cl
Cl cl
(NIO OH CF; o] ?Ha CF
Tl TGS
N 0 N (o}
e
o B
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9. A pharmaceuti cal

conmposi tion conprisin | ve amount of a _
conpound of any of clains 1, 2, 3, 4, ulwﬂ i B Hmta phar maceutical |y
10 acceptable carrier. 10. The of any of clai m; 1

2, 3, 4, 5, 6, Wo9es4ssy for
treating asthma, cough, bronchospasm central
i nfl ammat ory di seases 15 and gastrointesti n1a1l

gmz | cHs (ulo

t he prepar ation of a medi canePCTNISHE0SES

nervous system di seases,

di sorders.

HO sN CHa
CF. o]
28 QL lae
. -
%&0 cFs
Cl
L]

CHg

5 and ci

9. A pharmaceutical composition comprising an effective amount of a
compound of any of claims 1, 2, 3, 4, 5, 6, 7 or 8 and a pharmaceutically

10 acceptable carrier.
10. The use of a compound of any of claims 1, 2, 3, 4, 5, 6, 7, or 8 for
- the preparation of a medicament for treating asthma, cough,
bronchospasm, central nervous system diseases, inflammatory diseases
15 and gastrointestinal disorders.



