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SUBSTI TUTED OXI MES AS NEUROKI NI N ANTAGONI STS BACKGROUND OF THE | NVENTI ON

The present invention relates to a genus of substituted oxi mes useful as
ant agoni sts ofwotsaeéspki nin receptors, in particular as 15 TIPS of

t he neuropepti des neurokini‘n-1 receptor (NK[err]) and/or neurokinin-2
receptor (NK2) and/or neurokinin-3 receptor (NK3). Neurokinin receptors are
found in the nervous systemand the circul atory system and peri pheral

ti ssues of manmmal s, and therefore are involved in a variety of biological
processes. Neurokinin receptor 20 ant agoni sts are consequently expected
to be useful in the treatnment or prevention of various mammali an di sease
states, for exanple asthma, cough, chronic obstructive pul nonary di sease
(COPD), bronchospasm enesis, neurodegenerative di sease, ocul ar di sease,

i nfl ammat ory 8i'seases such as arthritis, central nervous system conditions
such as 25 m grai ne and epi |l epsy, nOC|ception, psychosi s and vari ous
gastrointestinal disorders such as Crohn's disease. In particular, NK[err]
receptors have been reported to be involved in mcrovascul ar | eakage and
mucus secretion, and NK2 receptors have been associated wth snooth nuscle
contraction, naking 30 NK[err] and NK[err] receptor antagonlsts

especially uiéf ul '§Uéhi

and NK[err] cept 6T & nave pre '
aryl al kyl am nes were disclosed in U S. Patent 5,350, 852,
- BA ROUND OF TH ENTION

The present invention relates to a genus of substituted
- oximes useful as antagonists of tachykinin receptors, in particular as
15 antagonists of the neuropeptides neurokinin-1 receptor (NK¢) and/or
neurokinin-2 receptor (NKz) and/or neurokinin-3 receptor (NKg).
Neurokinin receptors are found in the nervous system and
.+ the circulatory system and peripheral tissues of mammals, and therefore
are involved in a variety of biological processes. Neurokinin receptor
20 antagonists are consequently expected to be useful in the treatment or
- prevention of various mammalian disease states, for example asthma,
cough, chronic obstructive pulmonary disease (COPD), bronchospasm,
emesis, neurodegenerative disease, ocular disease, inflammatory
diseases such as arthritis, central nervous system conditions such as
25 migraine and epilepsy, nociception; psychosis and various
gastrointestinal disorders such as Crohn's disease.
In particular, NK4 receptors have been reported to be
" involved in microvascular leakage and mucus secretion, and NK2
" " receptors have been associated with smooth muscle contraction, making
30 NKj and NK> receptor antagonists especially useful in the treatment and
prevention of asthma.,
Some NK; and NK> receptor antagonists have previously
been disclosed: arylaikylamines were disclosed in U.S. Patent 5,350,852,
" issued September 27, 1994, and spiro-substituted azacycles were
 disclosed in WO 94/29309, published December 22, 1994.
: U.S. 5,696,267 discloses compounds represented by the
generic structure

v,
«w%"‘ ¥




| ssued Septenber 27, 1994, and spiro-substituted azacycles were 35
di scl osed in WD 94/29309, published Decenber 22, 1994. U.S. 5, 696, 267

di scl oses conpounds represented by the generic structure -2- [err] or a
phar maceut i calyhyssage@pt abl e salt thereof, wherein: a is 0, IRCAERIYBFIR i s H,
[err] alkyl, -OH or [err] hydroxyal kyl; 5 Ais an optionally
substituted oxi ne, hydrazone or olefin; st a bond, -C(O-, -0,

-NRlerr]-, -S(Oe-, -N(Rerr])(0Q-, -C(ONRerr])- -OC(ONRerr]-,
-G:(=S)NR[err] -N(Rerr]) (=950, - NOQ[err]) [err], [err], [err] or
-0C(O-; b, d and e are mdependentlyR 04 1ptr 2210 Tis H,
phthallmdyl aryl, heterocyc¥Qal ar cycl odl kyl or bridged

cycl oal kyl ; le-SR[err] [err], p%
Rerr], R[err] Rerr], R[err] R[eer and ertd are H [err] alkyl, [err]
hydr oxyal kyl , [ err] al koxy Cerr]-Cerr] af‘kyl phenyl or benzyl; or R6 and
R7, together wt t‘orlipharrrmcauﬁoatbgeccaptab}msalhtl'telm whereife t ached, forma ri ng;
R[err] is Rlerr] or -%grg]ao,% is morpholinyl, optionally N- substi t ut ed
piperazinyl, optional |F¥IS H, C1-g alkyl, -OH or C2-Cg hydroxyalkyl; '
5 A is an optionally substituted oxime, hydrazone or olefin;
© X is a bond, -C{0)-, -O-, -NRE-, -§(0)¢-, -N(RE)C(O)-, -C(O)N(RS)-
-OC(O)NRS-, -OC(=S)NR8-, -N(R6)C(=8)0-, -C(=NOR1)-, -§(0)2N(R5)-,
. -N(R8)S(0)z-, -N(RE)C(0)0- or -OC(0)-;
b, d and e are independently 0, 1 or 2;
10 T is H, phthalimidyl, aryl, heterocycloalkyl, heteroaryl cycloalkyl or
bridged cycloalkyl,
Q is -SRS, -N(R6)(R7), -ORS, phenyl, naphthyl or heteroaryl;
R6a, R74, R8a, R%, R6 and R7 are H, C1. alkyl, C2-Cg hydroxyalkyl,
. C4-Cg alkoxy-C1-Cg alkyl, phenyl or benzyl; or R and R, together with
15 - the nitrogen to which they are attached, form a ring;
R% js R or -ORS;
Z is morpholinyl, optionally N-substituted piperazinyl, optionally

~ substituted (;h , or substituted 3 ;

i pht hyl or heteroaryl;

g is 0-3 and h is 1-4, provided the sum of hand g is 1-7;
20 wherein aryl, heterocycloalkyl, heteroaryl, cycloalkyt and bridged
cycloalky! groups are optionally substituted.

We have found that certain compounds within that generic
structure show surprisingly greater activity as neurokinin antagonists than
those previously specifically disclosed.

25
. SUMMARY OF THE INVENTION
_ ) - Compounds of the present invention are represented by the
formula |
OR!

N
N LT
A

Cl
Cl |



[err] gis 0-3 and h is_1-4, provided the sumof h and g is 1-7; 20

wherein aryl,

cycl oal kyl groups are optional I y substitut ed. W have found that certain

het erocycl oal kyl, heteroaryl, cycloal kyl and bridged

conpounds wi t WOPREA4 generic structure show surprisingly gREHEB2¥ETivity
as neuroki nin antagoni sts than those previously specifically disclosed. 25

SUMVARY OF THE | NVENTI ON Conpounds of thegpresent

by the fornmula | [err] -3- or a pharnaceutically accept abl e salt

met hyl

et othol © Mor fghd Lasgm%a r Bpeboruigehs X o0
[err], CH[grr]F [ erFis Bfe

$TV Bt

2 to 3 substituergg, ¢siRmRANE EHCEINABILCHRTOINACEHY, P

5 -CH2C(O)NHCH2CN, -CHaF, -CH2C(O)NHCH2S03H,
N-OCH3 NOH QPN 9
""/kNHz , }H‘/l\NHz , "{)LuiN' or f\)LN‘—’s ;
R2 is 2-3 substituents independently selected from the group
consisting of chloro, methyl and methoxy;
R3 is 2 to 3 substituents independently selected from the group
10 ~ consisting of chloro and methyl;
R4 is methyl or ethyl; and
Zis

e W&ﬂ\ ”"°N"\¢C~

lo-
+
{ ~
2‘0*“'-"’_" I Preferred are Z-isomers of compounds of formuta 1.

Preferred are compounds of formula | wherein T is R2-
phenyl, with compounds wherein R2 is two chioro substituents, two methyl

Vé 2-3 substituents independently
sel ected fromthe groRbiscenmetyi, leg'nybf-CHﬁﬂ:Nr GHIGNH221{CHSQBH;, Rl err]

I nvention are represent ed

5

is



10 consisting of chloro and nethyl; Rerr] is nmethyl or.ethyl; and Z is
[err] 20 Preferred are Z-isoners of conpounds of forrmula I.
Preferred are conpounds of formula | wherein T is Rerr]- phenyl, with
conpounds whévepamés@err] is two chloro substituents, two nBEF§98/23255 4.
substituents (preferably 3;5-dichloro or 3,5-dinethyl), or two nethoxy and
one nethyl substitutent (i.e., 3,5-nmethoxy-4-nmethyl) being nore preferred,
conmpounds wherein R err] is two chloro groups are especially preferred.

Al so prefert ed aug fagRg AR by S, gqamra ?wgr&g&hﬁe&rt&ouﬁeﬁy bndet hy|

bei ng nore preferr t'% i ou r%)qﬂeferred
conpounds i s t hneRethy; srbstitutent (i3, meth@yp‘bmeml sip Bepfe
i nvention al so reehmpioards whiethein M2ds bio shiormgroupsiarel especially ardfenred t he

treatment of asthma, coughyg ?Pée 1BRL§ afPsd B¥%ff8|‘|lnﬁ‘%’] dinsggere (COPD),

bronchospasm enesis, neuro nerative di sease, ul"ar sse,s_le
i nfl anmat ory di seases such as arthritis, cent ra| rvous\/\

5 methyl, -CHaoF, -CH2CN, -(CH2)3S03H, " NHz2 or S
methyl being more preferred.
R4 is preferably methyl.
Another group of preferred compounds is that wherein Z is ,

Q\,\C\ HZNB(\&“ ‘C ] HSC&B(\&N\Q\
(cHa)zNY\él \C‘ ) Y\é«ﬂ ) QC _

TGl Wf
N~

T3 UG, @
SaeYireens q@_

0 N\ , O N\ , HO

H o o
H30Nm \C (CHB)ZNY\éf\C

~ and o N~ being more
i
GG O

preferred, and =~ and ° ~ being

15 especially preferred.

This invention also relates to the use of a compound of
formula | in the treatment of asthma, cough, chronic obstructive pulmonary
disease (COPD), bronchospasm, emesis, neurodegenerative disease,
ocular disease, inflammatory diseases such as arthritis, central nervous

20 system conditions such as migraine and epilepsy, nociception, psychosis,
and various gastrointestinal disorders such as Crohn's disease.
_ In another aspect, the invention relates to a pharmaceutical
cornposmon comprising a compound of formula | in a pharmaceutically
acceptable carrier. The invention also relates to the use of said

NHz  with



20 systemconditions such as m graine and epil epsy, nociception,

psychosi s, and various gastrointestinal disorders such as Crohn's di sease.
I n anot her aspect.. the invention relates to a pharnaceuti cal i.1J on
conprising a c ?ffﬁ%‘ of formula | in a pharmaceutically ac3$?%%zg
carrier. The invention also relates to the use of said - 5-

phar maceuti cal conposition in the treatnerg-of asthma, cough, chronic
obstructive pul nonary di sease (COPD), bronchospasm enesis,

neur odegener ati ve démmettcabcolhposmbrsmatbe tre'anﬁémamstbma doaghs@wosiach as

arthritis, cent ra%, &ﬁfc‘(@é‘iu 28%3%6 %:‘H,lg& £§n9ré'l'h8§?a”d 5
epi | epsy, noci ception, QSI an ast ntest I nal di sorders
such as Crohn's dpg%f&gége $9352 SRy P‘Tgw & Inf @?WU&F"L??%T’QSF Rl as

shown t hr oughout hbeﬂbpﬂx;|céhtmaiU1eqrouarsystehacmdxtndn,schuogas raxgmeang be
0100151009, 8 oHRRAEHSICpiS 6l e Pyt Bt o,
formul as may mclﬁ'é‘é‘ as msehng E?Qﬁfp shovvn as a line, and the poi nt of
attachnent to ano D TEBNa |ine through which a wavy line is

drawn; i.e., [err] 15 In the stmctﬁgmﬂ’d{?lgé sRBYvﬁgﬁrﬁHbtgpdt tﬁ@gpé@f{c%n% least

one asymetric carbon atoma astereone
enantioners and and claims, hydrogen atoms may be understood, e g., the partial structure

OH
P N

N

9 A A
10 e is the same as Y , and methyl groups may appear as a
CHj

line, e.g., Rﬁ)\ is the same as e CHs | Some formulas may
include a methyl group shown as a line, and the point of attachment to
another atom shown as a line through which a wavy line is drawn; Le.,
9
15 Compounds of formula 1 can have at least one asymmetric
carbon atom and all isomers, including diastereomers, enantiomers and
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,
20 including racemic mixtures. Isomers can be prepared using conventional
techniques, either by reacting optically pure or optically enriched starting
materials or by separating isomers of a compound of formula 1.
Those skilled in the art will appreciate that for some
compounds of formula |, one isomer will show greater pharmacolbgical
25  activity than other isomers. .
Compounds of the invention have at least one amino group
»,,:v "‘_;_'_'_whtch can form pharmacautically acceptable salts with organic and
o morganlc acids. Examples of suitable acids for salt formation are
s _hydrochlonc sulfuric, phosphonc acetic, citric, oxalic, malonic, salicylic,
30" 'mallc, fumaric, succinic, ascorbfc, malsic, tartaric, methanesulfonic and
. other mineral and carboxylic acids welt known to those in the art. The salt
is prepared by contacting the free base form with a sufficient amount of the

i
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Y
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rotational isoners, as well as E and Z isoners of the oxinme, hydrazone and
ol efin groups, are contenpl ated as being part of this invention. The

i nvention includes d and | isomers in both pure formand in adm xture, 20

i ncl udi ng rac¥@%92M24t ures., | somers can be prepared usi ng RSTEAFRBHal

t echni ques, either by reacting optically pure or optically enriched
starting materials or by separating isonmggs of a conpound of formula I.
Those skilled in the art will appreciate that for sone conpounds of formula

|, one isomer w Hbsﬁéwa\w't&aﬁoanc@a%mmrﬁé ﬂeé%abe fotm may bb Yegenher&al kot her

i somers. Conpoun |ch can
f or m phar maceut i g’&l”‘? g@ V’.!l'ﬁ] %sglgﬂhll @t? ﬁq‘d Qj‘ﬁrﬁ?eﬁ?@qlpﬂcﬁ”géﬁﬁgug

Exanpl es of sui taﬂheommdmﬂhmaié ofhefree base torimdiffersidopy ite, sul furl c_
phosphoric, acet Irespeetnvé §&h fo%%brr@whaah%ham &@%icﬁb/bﬂoﬁemég sd&'dsc fumaric,

succinic, ascgrbic eic fonic m neral and
carboxylic aclFds Sﬁlé\bm‘ﬁaﬁ??’ 8 vpﬁlgséut tﬁeﬁﬂ@' (?*Femme%\(aﬁer% Siﬁepar ed by
contacting the frespectieeiréebasadorns forpufdses ehthednvantionof t he - 6-
desired acid to produce a Ggtdin chhBodﬁd?,%flﬁ?éﬁvéﬁfdﬁ aﬂ@écfﬁ%{ £ycpsat ed by

treating the salt W|th$1 Hh rg gueoui?se SO  oh .such as
di l ute aqueous s&AMERPRITYPYS rpgf%ess-méa PRIPLL, %%Wﬁwgsf PEMits
respective salt pbarmassutioailytacceptabletsaits withyisorgahicmndperganiebasssich as 5

sol ubi l'ity i RoPolggEmpRisVstsuth Btk arbliRe 8&ditim] PotabdiGm! eAGURL dlurdhaR! to its
. gold and silver salts, Also included are salts formed with pharmaceutically
acceptable amines such as ammonia, alkyl amines, hydroxyalkylamines,
N-methylglucamine and the like.
_ _ Compounds of formula | can be prepared using methods
15  well known to those skiiled in the art, for example by procedures disclosed
in WO 96/34857. The skilied artisan will recognize that other procedures
may be applicable, and that the procedure may be suitably modified to
prepare other compounds within the scope of formula .
Compounds of formula | as defined above can be prepared
20 - . as shown in the following reaction scheme relating to the broader scope of
- ,compounds disclosed in WO 96/34857. In the reaction scheme, the
variables are as defined above for the PCT application:

Step 1:
o) Rba RSa COzH ) llqsa FI‘Qa
RPN G- O)yeT D25 @ 47A (‘k(cpd-X-(cl:)b-T
-
l!lh . éaa or a R7a Raa
48 (A: R?! = alkoxy ¢ 48
B:R?'=Cl ¢ 4B
C: R?! = -N(CH,)OCHj)
25 L In step 1, a compound of formula 47A, whersin Q is as defined

%above, is reacted with a base such as lithium diisopropylamide (LDA),
”KHMDS or KH in an inert organic solvent such as THF or DME to generate
2 dranlon An acid chloride, ester or amide of formula 46A, 46B, or 46C is
added to give a ketone of formula 48. Preferable reaction temperatures
30 ranges from -78°C to 30°C.
Altematively, compounds of formula 48 can be generated by the
reaction of a compound of formula 46, preferably 46C, with a metallated



respective free base forns for purposes of the invention. Certain conpounds
of the invention are acidic (e.g., those conpounds which possess a carboxyl
group). These conpounds form pharmaceutically acceptable salts with

i norgani ¢ andWR¥afM2¢ bases. 10 Exanpl es of such salts are PREVSBEEM
potassium cal cium alum ném gold and silver salts, Also included are
salts formed wi th pharmaceutically accept.ghl e am nes such as amoni a, al kyl
am nes, hydroxyal kyl am nes, N-nethyl glucam ne and the |ike. Conpounds of

formula | can begpscisnsferdrmisa MCHENNORGre Mt is wehétak Bogmas lithium seMgddl,l ed in

artican w1 oo SDRere L BN Mo efihted shotiEs iibdan 80° N1 0
t he procedure magengratag hyaganyventienal peaseduresy syaky @s teaiment samaawds of t hi n

the scope of for fginald QCRIMBPWAR MPEr tyofrsating QCRS vief dmedanbiikiamcan be
prepared 20 S ts)hown in the follow ng reaction schene relating to the

broader scope” of “g®fpounds di scl osed in WO 96/ 34857 I n the reaction
schenme, the vari i are as defiged above forBtfie |PCT z%)pl ication: Step 1:
[err] 25 In stepidl, .a—conpaund of fgrmul O\ xwmg-er n s as
defined above, is reacted W-RW GrlarrisgyagerdS Qi t hilym difsopr | am de
(LDA), KHMDS or KH in an inert organic solvent such*as or DMVE to
generate a di ani on. An siep 8, fohlcompoandscdisalosent inthe RET application wherd\ R 46B,

fr 46C 't S addgg Fs%&ihgg:ogek%_gggotdﬁfe E?Héc}gf&rﬂh%ﬁfiﬁbﬁbéé’sef §AH 4N
enperatures . LEJ%”O% mraonrr%nert gea[rari solvent su I%‘rag]T%F. For compounds

10 wherein R is alkyl or hydroxyalkyl, a compound R-R17", wherein R17" is
leaving group such as Br, I or triflate is added. For compounds of the PCT
application wherein R is OH, an appropriate oxidizing agent such as
dimethyldioxirane or Davis reagent is added. Preferable reaction
temperatures range from -78° to 50°C. For compounds of the present

15 invention, corresponding o compounds of the PCT application wherein R

is H, the ketone 48 is used directly in Step 3.
Step 3:
RQa

RO RS
49 base I 1
= ’W(cn-x- Ch=T
M R17” | |

Q R7a RBa 51

50
In step 3, ketone 49 is reacted with a base such as LDA in a solvent
20 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:
R A Roa R%
51 — W(é)d'x‘(a)b".r
25  Instep 4, ketone 51 is reacted with HA’, wherein A’ is NH-OR!, in

“an organic solvent such as pyridine or ethanol at a temperature from 25°C
to 150°C to give a compound of formula 52.
Step 5:
| . Réa
52 O3 nj/ﬁ\ 7 Flisa
— (Cg=X~(Chp=T
Q é7a l_!{aa 53



Al ternatively, conpounds of fornula 48 can be generated by the reaction of

a conpound of formula 46, preferably 46C, with a netallated -7- species
of formul a QCHZM where M is a netal, such as lithium or 2@ vvhereln
"Hal " is hal oJ¥N?2¢4 netal | ated speci es QCH2ZM can be gen

conventi onal procedures, stich as treat ment conmpounds of fornula [err] wth
My or by treating QCH3 with an organolithigim5 base. Step 2: [err] In step
2, for conpounds disclosed inthe PCT application wherein Ris not hydrogen,

the ketone 48 is reactgste 5taoa Lihd Bt Rridas2 i§ bRidiZd Hyldfzomblylid tbn an

I nert organic soI kyI or
hydr oxyal kyl , a %ﬁ%@% HH %g%h% oq ﬁL??&%ﬁ{%ﬁag Z(?F as Br,
| or triflate is Gldaﬁﬁ. eﬁléﬁ’ldc Hpolarmughe like: HRn laspactiont e@nem@'feéﬁﬁeR i s
OH, an appropri atfpym@x784o2°Gg agent such as di met hyl di oxi rane or Davis
reagent is added. tP ferable reaction tenperatures range from-78 to
50[err] C. For corﬁr&éﬁds of the present 15 invention, corresponding to

conmpounds of the PCT application whergi#& H?s? S I‘?g‘ t he ketone 48 is used
directly in Step 3g Stepiﬁ:—fpr r kxlhi)k(?)u-x-(?)b-
R72 RBa
in step 6, an aldehyde of formuia 53 is reacted with a compound of
formuta Z-H, wherein Z is as defined above. The reaction is preferably
- carried out with a suitably substituted amine (as its acid salt e.g. HCl or
10 maleate or as its free base) and a hydride source such as NaBH3CN or
sodium triacetoxyborohydride in a suitable solvent (e.g. CH3z0OH,
CHaCH20H, or CF3CH20H for NaBH3CN, or THF, 1,2-dichioroethane,
CH3CN or CF3CH20H for triacetoxyborohydride), with 3A sieves to obtain
' the desired product. Any suitable temperature can be used with
15  preferable temperatures between 0°C and 25°C.
Alternatively, a compound of formula | can be prepared from
-.. 51 by the following reaction scheme, wherein the variables are as defined
tor the cited PCT application:
RO Rea Rsa
Oq C)g=X=(Clp=T
i g
2'0, _ Compound 51 is oxidized to a compound of formula 54 under
conditions similar to those described for step 5 above. The aldehyde of
formula 54 is reacted with a compound of formula Z-H in a manner similar
to that described in Step 6, and the resultant ketone is then reacted with a
compound of the formula HA' as described above in Step 4 to obtain the
25 compound of formula I. _
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
Table 1 shows some typical protecting groups:

k.



In step 3, ketone 49 is reacted wth a base such as LDA in a solvent 20
such as THF, then an olefin of fornmula 50 is added, wherein R err] is as
defi ned above, i ve the adduct 51. Preferable reaction te eratures
range from - 7909 P%“to 60[err]C. Step 4: [err] 25 | FCHP8823255 ket one
51 is reacted with HA', whérein A is NHHOR[err], in an organic sol vent
such as pyridine or et hanol at a tenperatye from25[err]C to 150[err]C to
give a compound of formula 52. Step 5: [err] -8- In step 5, a conpound
of fornmula 52 is oxidized by ozonol ysi s taplgive an al dehyde of fornula 53.
Sui t abl e organic solv > th B¢ ! ude Et @Ag‘lr 5 Pfdidctdd-angt hanol , [err] or the
|ike. Preferable reactpgh g per at ur = cgn)u78 to O[err]C 5 Step 6:
[err] In step 6, an akdeh N evpound of
fornula Z-H, wherein Z-COQk% fﬂwwv&mzw e&QQR‘?ﬁnYLS'C@QaIIﬁr abl y
carried out with a suitably substituted a ne (as its acid salt e.g. HC or

10 maleate or as its thg., base) \andog; Ndebéiﬁylj’c NOOpheay, NaBH3CN or
sodiumtri acet oxyborohyﬁrl de ijh o suit kﬂfl sol ven (% g. CHerr] OH,

NCHQOCHZCstl(CH3)3 NC(O)OC(CH3)3.
C 3

\ \ N
benzyvl,  NSi(CHg)s, JSHC(CHs
o} CH3
=NH> -N
0] ?H:g.
-~OH -OCHg3, =“OCH20CH3,~0Si(CHz3)3, ~0Si-C(CH)3

-Oaliyl or —OCHphenyl CHs

Compounds of formula | have been found to be antagonists
5. of NKy and/or NK and/or NK3 receptors, and are therefore useful in
« . treating conditions caused or aggravated by the stimulation of said
receptors.
The present invention also relates to a pharmaceutical
composition comprising a compound of formula | and a pharmaceutically
10 acceptable carrier. Compounds of this invention can be administered in
conventional oral dosage forms such as capstiles, tablets, powders,
cachets, suspensions or solutions, or in injectable dosage forms such as
- solutions, suspensions, or powders for reconstitution The pharmaceutical
compositions can be prepared with conventional excipients and additives,
15~ 'using well known pharmaceutical formulation techniques.
Pharmaceutically acceptable excipients and additives include non-toxic
and chemically compatibite fillers, binders, disintegrants, buffers,
. ‘preservatives, anti-oxidants, lubricants, flavorings, thickeners, coloring
Wy agents, emulsaflers and the like.
20 s The darly dose of a compound of formula | for treating
g asthma, cough, bronchspasm, inflammatory diseases, migraine,
+... hociception and gastrointestinal disorders is about 0.1 mg to about 20
mg/kg of body weight per day, preferably about 0.5 to about 15 mg/kg. For



[err], or [err] for NaBH err]CN, or THF, 1,2-dichloroethane, CH err]CN or
[err] for triacetoxyborohydride), with 3A sieves to obtain the desired
product. Any suitable tenperature can be used with 15 preferable

t enper at ur es WowOMREH O[err] C and 25[err]C. Alternatively, XCEORHHING of
formula | can be prepared from51 by the follow ng reaction schene, wherein
the variables are as defined for the citeg PCT application: [err] 20
Compound 51 is oxidized to a conpound of formula 54 under conditions

simlar to thoseaﬂgg%ﬁégg'gd{{ g{emrt g@@ﬁﬂg@oswr@bgwm%@fe frsmnul a 54 is

reacted with a c manner | ar t

described in St epb®it 1dacRboHE1500mo A AGRA SiRY: ?"?%rﬁ@iﬁ%g%cﬁi% e\‘ﬂ%?} a
conpound of the Hog My, morépreferabiyaboubsnl tealnu 500 nRYepper day, gveaimat he 25
conpound of T or My giolaocBERGLY UfsiddHURSs." The bRUAIAGRE, AdWdver, isBetemieecesses

can be protected r the reactions, wt onveniional protecting groups
whi ch can be $enbydh® &@M@P@%’&'@ggﬁég&%ﬁp@%? 98%:"8‘28?{ n. The
fol l owi ng Tabl e gompewnl admimisterpd cthe agepweight, cgnditionipad responge oftlist e 1
[err] Conpounds 85ti A mula | have been found to be antagonists

Following are examples of preparing starting materials and

compounds of formula |. As used herein, Me is methyl, Bu is butyl, Bris
10 bromo, Ac is acetyl, Et is ethyl and Ph is phenyl.
Preparation 1

1-[1(3,5-bis(triflucromethyl)phenyfimetho -{3.4-dichiorophenyl)-5-(4-
hvdroxy-4-ph -1-pineridinyl}-2- -
OH . CFj
e
v~ Seo e,
Cl
Cl

15. 79 Treat a solution of (cis)-[[[(3,5-bis(trifluoromethyl)phenylimethoxy}-
' “"methyl]-4-(3,4-dichlorophenyl)-4-hydroxy-4-phenyl-1-piperidinebutanol

(2.0 g, 3.08 mmol) in acetone (90 mL, 0 °C) with Jones reagent (9 mL of
HoCrO4 in HaSO4 (ca. 8 M)). Stir the light orange suspension at 0°C for 1
h, then partition between CHzCl2 (150 mL) and saturated aqueous

20 NaHCOs (150 mL). Extract the aqueous layer with CH2Clp (3 x 150 mL),
back extract the combined organic layers with saturated aqueous
NaHCO3 (150 mL), dry (Na2SO4} and concentrate to give 1.94 g crude
product. Purify by silica gel chromatography (column: 4 cm x 15 cm;

: eluant: EtOAc:hexane: triethylamine (66:33:2)) to obtain 1.64 g (2.53

25 mmol, 82%) of the title compound as a colorless foam. HRMS (FAB,
M+H*): m/e calc'd for [C31H3oNO3ClxFg]t: 648.1507, found 648.1496.

Preparation 2

o)
L \)-ND—\
- Step 1 t+BuO NH,

_ Dissolve 4-aminomethy!-piperidine (30.00 g, 0.263 mol) in CH3OH
30 (500 mL), cool to -30°C under N2, add di-t-buty! dicarbonate (38.23 g,
0.175'mol) in CHzOH (100 mL) dropwise, warm slowly to 23°C and stir for
16 h. Concentrate, add CHsCla (700 mL), wash with saturated aqueous
NaCl (2x200 mL), dry organic solution (MgS0,), filter and concentrate to



5 of NK[err] and/or NK[err] and/or NK[err] receptors, and are therefore
useful in treating conditions caused or aggravated by the stinulation of
said receptors. The present invention also relates to a ph

conposition d%ﬂfWQQBﬂng a conmpound of forrmula | and a pharn§E§8§§%? y 10
acceptabl e carrier. Compounds of this invention can be admnistered in
conventional oral dosage fornms such as capsul es, tablets, powders, cachets,
suspensi ons or solutlons or in injectabl e dosage forns such as sol utions,

suspensi ons, §ios36189 g‘ofra 86:¢4 muxtuteiofi tha tila eompanndiandtli tdimatbylposi t i ons
can be prepared v oIy d [655(2{! t&!Si ng wel |
known phar naceut%gllr]4.f@q &P‘éttl onth%ﬁnl que,is)ﬁ‘eg?};hrﬁg?et‘t F%EF c?cept abl e
exci pi ents and a8@Ri2Aies i ncl ude non-toxi c and chenical | y conpatibile

fillers, binders, ddsi rant buffers, preservatives, anti-oxidants,
Iubrlcants fIavor| T C oring agents, enulsifiers and the
i ke. 20 t-BuO e dai y dose of -a conpound of fornmula I for

treating ast , coughy |

astroﬁzi’i‘fi. A 2o P S e od R
ng/ kg of body we g. For
-10- an average Q@7 geilghmloD.137 ma)) thehehirevaleryt ehigrde §15.6geidle from

about 1 to about 3590, wdiHLINAY t'230C BEEEH 18P hahRidlsattatey about
aqueous NH4Cl (300 mL), separate layers and extract with CHzCl;
10 ~ (2x250 mL). Dry combined organic extracts (MgSQOy), filter and
concentrate. Purify by chromatography (1000 mi. of flash silica gel;
eluant: 1:1 EtOAc:hexane, then EtOAc). Combine appropriate fractions
and concentrate to give 25.36 g (0.0762 mol, 84%) as a colorless ail.
MS (CI/CHgs): m/e 333 (M+1)

0 0
R yND_\N)\/\/C'
15  Step 28; 1BUO H
e Treat the product of Step 1 in a procedure similar to that described
- for Step. 2A, using chlorobutry! chloride. MS (FAB): m/e 318 (M+1)

Step 3:

3O
Prep. 2A: +-BuC o]

20 Wash NaH (3.84 g, 0.160 mol, 6.40 g of 60 wt%) with hexane (25
mL), suspend in dry THF (150 mL) and cool to 0°C under N2. Add the
product (25.35 g, 0.0762 mol) of Step. 2A in dry THF (150 mL) dropwise.
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

25 extract with EtOAc (3x200 mL). Wash combined organic extracts with
saturated aqueous NaCl, dry (MgSQ,), filter and concentrate. Purify by

. chromatography (600 mL of flash silica gel; sluant: 5% CHzOH-CH2Cl2).
' Combine approprlate 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]
O
30 Prep.2m: "°Y° o

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



200 ng, nore preferably about 50 to about 500 ng/kg per day, given in a
single dose or 2-4 divided doses. The exact dose, however, is determned 5

by the attendin linician and is dependent on the potency npound
adm ni st er ed,wfﬁéﬁ%?é‘g, wei ght, condition and response of tﬁ@ﬁ“gyﬁzggﬁ%
Fol |l owi ng are exanpl es of preparing starting materials and conpounds of
formula I. As used herein, Me is nethyl,-Bo-is butyl, Br is 10 brono, Ac
is acetyl, Et is ethyl and Ph is phenyl. Preparation 1
1-[[(3,5-bis(trifluoronethyd) ppreqy oxy] - 3- (3, 4-di chl or ophenyl ) -5-(4-
hydr oxy- 4- phenyl - 1- pi peri di P}yN - - peft ghone [err] 15 Treat a
solution of (ci s)p].%é.[éé., 5B¥R s(tT1 f | &I omet hyl ) phenyl ] met hoxy] -
met hyl ] - 4- (3, 4-di chl op.ophen -4- oxV- 4= phenvl.c 1-pi peri di.nebut anol (2.0
g, 3.08 mmol ) in acet ﬁﬁ‘b("%"‘%rﬂ‘“‘%’qj@rﬁ/@:)5*%#@0@@‘*8‘%’5% (9 nL of
[err] in [err] (d&awessoy teagent(i.18t% 2.7&%mmalriadpeTHE{2@ M) sndet No[ 8HF | C for
(1126 H:;en Féi{t't'a@?%@‘fdmh.[@Pﬁ&eﬂr&@?m&uw]ﬂyéﬁhﬂfﬁéﬁﬁp’gme t[er{]
: ac e..aqueous | aye h Lerr].. . K extrac
t he conbi ned rgi‘ﬁ?’&31"8?/8?'3e@ﬁ?ﬁ%ﬁ%%ﬂ%de%é@f‘% Pfe lgﬁ?ﬁfi dry
([err]) and conc&tOAathexane)giGambin® appropriatedrastionsuand cangentrgteldp give i ca gel

chr omat ogr aphy ( q€.!$d§?4.1énﬁﬁbl2<8é%) &4"a grddiedif ‘ME(EXB): P 3RS (MR}, et hyl am ne
(66:33:2)) to obtain"1.64 g (2 25 |, 82% of the title conpound as a
col orl ess foam HRVMS ( FAB, eyt | N e calc'd for [err]: 648.1507, found

648. 1496. Pr epar M_rzﬁ 1-BuO
Dissolve the product (2.50 g, 8.43 mmol) of Prep. 2A in dry THF (30
10 ml), add borane-DMS (16.9 mL of 2.0 M in THF, 33.74 mmol) and reflux
for 20 h. Cool fo 0°C and add CH3OH (20 mL). Concentrate, add EtOH
(50 mL) and K2CO3 (4.66 g, 33.74 mmol). Reflux for 4 h and cool to 23°C.
Add water {100 mL), concentrate and extract with CH2Cla (4x50 mL). Dry
combined organic extracts (MgSQy), filter and concentrate. Purify by
15 chromatography (200 mL of flash silica gel; eluant: 7% CHzOH-CHCl2).
~z*Combine appropriate fractions and concentrate to give 1.72 g (6.09 mmol,
* 72%) of the title compound as a coloriess oil. MS (FAB): m/e 283 (M+1).

0
O A
Prep. 2E: B4 o}

Dissolve the product {1.50 g, 5.06 mmol} of Prep. 2A in dry THF (20
20" ml) and cool to -789C under Na. Add [(CHa)3Si]2NLi (5.5 mL of 1.0 Min
THF, 5.5 mmol) and stir at -78°C for 1 h. Add bromomethylcyclopropane
(0.820 g, 0.59 mL, 6.07 mmol), warm slowly to 23°C and stir for 16 h. Add
saturated aqueous NH4Cl (40 mL), extract with EtOAc (8x30 mL), wash
combined organic extracts with saturated aqueous NaCl, dry (MgSQOa),
25 filter and concentrate. Purify by chromatography (175 mL of flash silica
" gel; eluant: 2% CHgOH-CH,Clp then 4% CHgOH-CHClp). Combine
""" -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)

: Q
O™
Prep. 2F: "BUO o X

. 30 ~ Treat the product of Prep. 2A in a procedure similar to that
FELTE " described for Prep. 2E, using allyl bromide. MS (Cl/CHa): m/e 337 (M+1).




[err] Step 1: Dissolve 4-am nonet hyl -pi peridine (30.00 g, 0.263 nol) in
[err] 30 (500 nmL), cool to -30[err]C under N err], add di-t-butyl

di carbonate (38. 0.175 nmol) in [err] (100 nL) dropw s wy to
23[err] C and E’Sis'%g?g% 16 h. Concentrate, add [err] (700 m)epcﬁ@égﬁ?)jzké)
sat ur at ed aqueous NaCl (2x200 mL), dry organic solution (MgSQerr]), filter
and concentrate to -11- give 36.80 g -of3a 86:14 mxture of the title
conpound and 1, 1-di net hyl - et hyl

4-1(1, 1-di met hylgmgoswaawmss)amqureduqas pEPiepi BAdo2hdn [dHaldz, atidep 2A:

Lf;[{”e) o ep@é&éoxge: upa 5aééé%§ﬂ"ghcggﬁ8érﬁrdi@|add2ﬁNﬁ4a@HPf[2 Pre]
Add pyri di ne (10539‘7a WE %WP NS LHAARIC W%@%#c&) Hﬂﬁerornlude

(15.63 g, 13.0 ntondenfifie MblalnMMrséswnhéingcsL@gﬂBﬁ_d]@Mn@ﬁl r for 16 h.

Add saturated a g [e rat e | aydpataand extrpct with
cH2Cl 2 10 (2x2%. bbsttutd il ter and

concentrate. Puf2 byehr ogpaphy (1003Mﬁ_(CUf3HF4):H¥?| ({2 gel ; eluant:
1: 1 Et OQAc: hexang, thegn c) nbi ne apptopriate fractions ahd

concentrateto-" . . ; rWW'I. M5
(Ad/CHerr]): m&B33 ;a,qw? 1>ng; 3 S(CV/CH4):m/e183(M+1
: o)
2-C | NQ MS(CI/CHa):m/e213(M+1)
o
2-D HND/*ND MS(Clisobutane):

m/e183(M+1)

2-E N; Z 2 MS(CI/CH4):m/e251(M+1)
o] . :
2-F N:Z/\ MS(CI/CH4):m/e237(M+1)
L o]
5 .= Preparation 3
tBu}‘ OQ
d COOH

Step 1: Using the procedures of Preparation 2, substitute 4-amino-1-
benzylpiperidine for 4-aminomethyl-1-(1,1-dimethylethyloxycarbonyl)-
piperidine in Prep. 2, Step 2A and proceed through Prep. 2, Step 3.
10 Step 2: Treat palladium hydroxide (2.0 g) in EtOAc (100 mL) with the
' product of Step 1 (25.0 g, 0.0918 mol) in EtOAc (200 mL) and (tBOC)20 in
EtOAc (200 mL). Shake the resuiting mixture on a Parr shaker at 50 psi of
Hg pressure for 3 h then add more palladium hydroxide catalyst (2 g) and
shake for 16 h. Filter off catalyst and wash with EtOAc. Concentrate and
15 'piirify by chromatography (silica gel; eluant: 5% CHzOH-CHzClp).
“‘7 Combine appropriate fractions and concentrate to give 24.37 g of the
{ product as a white sofid. MS (FAB): m/e 283 (M+1).
+Step 3. Treat the product of Step 2 according to a procedure similar to
- :' Hat described for Preparation 2F. MS (Cl/CHa): m/e 267 (M-55).
20 Step 4A: Treat the product of Step 3 (5.17 g, 16.0 mmol) in EtOAc (90 mL)
~and Ha0 (90 mL) with NalO4 (20.57 g, 96.2 mmol) and RuOp (0.064 g,



15 Step 2B: [err] Treat the product of Step 1 in a.procedure simlar
to that described for Step. 2A, using chlorobutryl chloride. M5 (FAB): nie
319 (M+l) Step 3: [err] Prep. 2A. 20 Wash NaH (3.84 g, 0.160 nol,

6.40 g of 60 WOP26Prh hexane (25 nL), suspend in dry THF (REUUMBR323Hd cool
to O[err]C under N err]. Add the product (25.35 g, 0.0762 nol) of Step. 2A
in dry THF (150 nL) dropwise. Stir at 23[ hr_]Cfor 30 mns, reflux for 6 h,
and stir at 23[err]C for 16 h. Cool to OC and add water (150 m_.) and 1 N

HC (150 nL Co h
conbl( ned or)ganl Cn(gg rﬁ{»lg %{}%1%50 ﬁég@%ﬁd"‘fl{lm&%&‘@L § 8%&’ %ﬁﬁé\?s])

filter and concerﬁql!dt\’éth F@ACrapdiye @%@@3%&}5&9@@9@4@%’@ silica
gel; eluant: 5% [ 2OAQ. - Dk mda-ﬂ 10 EXtPdots tmmmanarm smhcentrate to

[ 21. 62 0] f g@ﬁp I | .
?;:XE) me 297 (I\ﬁzoi'? Fﬂte tgg'gg goe%gﬁaél"h#?%@p e gﬁg XR/F \tqlegl 2B i n a
procedure si md arf (M4#)t hat descri bed for Prep. 2A. M5 (FAB): me 283 (Mtl).
-12- [err] o :

N
Y Q
1BuO o) COOH

Step 4B: Treat the product of Preparation 2F according to a procedure
similar to that described in Step 4A to give the protected amino acid.
Step 5A: The substituted piperazines 3A5 to 3H5 as well as 3N5 and 305
10 " are prepared in a similar procedure using the appropriate amine. Treat
the product of Step 4A (1.00 g, 2.94 mmol) in CHxCl2 {20 mL) with
carbonyl-diimidazole (0.57 g, 3.53 mmol) and stir at 23°C for 4 h. Add the
appropriate amine and stir for 16 h. Add 1 N HCI and extract with CH2Cl».
Dry the combined organic extracts (MgSQy), filter, and concentrate. Purify
15 by chromatography (silica gel; eiuant: CHzOH-CH2Clo). Combine
...appropriate fractions and concentrate to give 3A5 to 3H5 and 3N5-305.
- Step 5B: The compounds 315 to 3K5 are prepared in a similar procedure
* to that described in Step 5A substituting the product of Step 48 for the
product of Step 4A using the appropriate amine.
20 Preparation 3L5: Treat the product of Preparation 3, Step 2 according
~ to a procedure similar to that described for Preparation 2F, substituting the
product of Example 18L, Step 2, in place of ally! bromide to obtain the title

compound,
Prep Substituted Piperidine MS
0
3A5 »‘ND'N ° (FAB) m/e 368
tBuO (M+1)
o] NMeo
385 C)»'ND"N (CYGHg) m/e
tBuO 355 (M+1)
NHMe

3C5 (CUCHy) m/e
' tBuO D_ Q,IL 284 (M-55)
" |3ps (FAB)m/e 410
N
o tBuO D’ ;Z,\L (M+1)




Prep. 2C. Conbi ne the product (1.50 g,

r eagent

23[err] C for 20 h.

(1.13 g, 2.78 mmol) in

dry THF (20 ni) under

Stir at

5.06 mmol) of Prep. 2A and Lawesson
Nerr].
ncentrate and purify by chromat ography

5
flash silica giP®A%ant: 1.3 Et OAc: hexane, 1:2 EtOAc: hexanei("zli"%é’wgl
Et OAc: hexane). Conbi ne appr,}opri ate fractions and concentrate to give 1.30 g
(4.16 mol, 82% as a green oil. M5 (FAB)-t5d e 313 (Mtl). [err] Prep. 2D
Di ssol ve the product (2.50 g, 8. 43 rrm)l) of Prep. 2Ain dry THF (30 10
mL), add borane- (16.9 nL o 33. 74 mmol 'Eﬂ)drq% or 20
h. Cool to Of[err nd add [erf] rr1_)|>-bCon emtrate (S nL) and
[err] (4.66 g, .74 mmol). Re F%@fo to 2 (Mt} c  Add M/ater
(100 nL), concentrate and extr act W|th [e ] (4x y conbi ned
or gani ¢ extr act siHMySH-et-+—+ .L ot eRttate—Fut By—15
chr omat ogr aphy ( mL of flash si 9:23,[, I@ant 7%[4r(?§)"&n@95ne
appropriate fracftions and conce gj- g (6. (?M 729%1 of
the title conpound as a col orl hss oil. MX(FAB): N o?,$3 Lm? [err] Prep.
2E: Di ssol ve t hel-preduet—1—506- A —e—Rrep +—A—ey—He—20 20
m.) and cool to F3B%err]C unde N[ r@\—)]_h>_ r] (5 5 rdLFbB) m/e) 384 h THF,
5.5 mol) and stfir at -78[err] br %(Mu_q;l)ropane 0. 820
g, 0.59 nm., 6.074 mmol), warms ovvlyto 23perr arnd stlr or . Add
sat urat ed aqueou -,—%A-La-e-t—m-t-h—gt-ébs—@assh—mr)—-wa-s-h—
3H5 )\_N ):zi (FAB) m/e 424
M+1)
0 N (_
2,
315 o N o (FAB) m/e 398
OH
et 5 N (M+1)
345 o)\_ Q/_NQ,?L (CUCH4) m/e
1Bug g NH, 354 (M+1)
3K5 o N 0 (CV/CH4) m/e
5"NC>/-_ QJL 424 (M+1)
tBuO 0 N
| (o
o)
3L5 »-ND_N;Z/(/O (FAB) m/e 370
H
3N5 &ND_N;ZJ’\ (FAB) m/e 423
tBuO (M+1)
lo] N
N,
Q
305 )LND-N;Z/?L | (FAB)m/e 428
S t8u0 d NN (M+1)
s

..,.-\«_.m..p-\_..u P

R Te——

- Step 1 according to a procedure similar to that described for Preparation
5 3, Step 2, omitting the {+-BOC)20 to obtain the title compound.

- Step 6: The compounds 3AS to 3N6 are prapared by treating the products
3A5 to 305 ($tep 5) acco_rdlng to a procedure similar to Prep. 2, Step 4.
Preparation of 306 is cafﬁed out by treating the product of Preparation 3,



conbi ned organic extracts with saturated aqueous NaCl,

filter and concentr at e.
gel ; eluant: 2% [perr
concentrate to

2.65 mmol ,

Conbi ne appr opri
53% of the tit

dry (MySQerr]),
Purify by chromatography (175 nL of flash silica

then 4%[err])

ate f

25

| e corﬁg?g@lﬁ%ségd

colorless oil. IVB (FAB) me 351 (NH) [err] Prep 2F: 30 Treat the
product of Prep. 2A in a procedure simlargt-o that described for Prep. 2E,
using allyl brom de. I\/B(CI/CH[err]) me 337 (M1). -13 Step 4:
tSe!o](:;tlr ately ditjssorﬁe Tanﬁ' Enr oquc Prgjbﬁpgrqu&g 2F |n ﬁé add di 1
ri fluoroacetic S trate,
NaCH, extract wi f8Agerr], dry pg, C n dcprganlc ext r(QU@‘M()WSCIerr].),
filter and concentrate to obtaln ond| ng squétgatm.eg pi geri di nes:
[err] COOH Step fL: Using the p oqedurLof PMMBaratio substitilte
4-am no- 1- benzy qg geridine fo (CVCH4 ) m/e
4- am nonet hyl - 1-di net hyl e Ht')' ngl ) - piperi ddeélt( n‘)Prep. 2, Step
2A and proceed through Prep 2 St ep NHg® 2 %’é | adifum
hydr oxi de (2.0 gy EteAT—10pT] the—product 3588" thh 0g, -
0.0918 rol) in BBE (200 n1_) LA (t &C)[ rcr]Oln Et oAdF Shake t he
resulting m xturg on a Parr shake 240 (M+1)
3D6 HNQ_ ;Z)L (CVCH4) m/e
N’\ 310 (M+1)
3E6 HND_N;ZJOL (CI/CH4) m/e
& N 294 (M+1)
3F6 HND- Q/IL (CI/CH4) m/e
N& 284 (M+1)
. T OH
3G6 HN:)_ ;:Z/l (Cl/CH4) m/e
: ~NLPH 288 (M+1)
| 3Hs H'ND_N;Z)L (FAB) m/e
d 0 324 (M+1)
OH
316 N;—-Zi (CVCH4) m/e
HND/_O ﬁ/\/ 298 (M+1)
3J6 N;ZJOL (CUCH4) m/e
HA > 254 (M+1)
3K6 Q)L (C/CH4) m/e
C>/_ 324 (M+1)
% 2| 3L6 ”'”D’"Q,(




H2 pressure for 3 h then add nore pall adi um hydroxi de catalyst (2 g) and
shake for 16 h. Filter off catalyst and wash with Et OAc. Concentrate and 15
purify by chromatography (silica gel; eluant: 5% /[err]). Conbine

appropri ate fr&’@t’?g??épand concentrate to give 24.37 g of thePTHETHEP s a
white solid. M5 (FAB): nme »83 (MFl). Step 3: Treat the product of Step 2
according to a procedure simlar to that .dgscribed for Preparation 2F. M
(Ad/CHerr]): me 267 (M55). 20 Step 4A: Treat the product of Step 3
(5.17 g, 16.0 Th E{ OAC (PO a Herr[O (90 nj [err]] (20.57
g, 96.2 mol) a '{Qﬁqerr] (0. )HmrST?)-N 4Q- 0. Y754 at 3[err]C
for 5 h, add 1 NHJ (20 nL) ahd f11tef. gl i d wi [3REMED and
Separate | ayers jof filtrate anfl extract with m‘

extracts (MgSO ahdconcentrat.e—tb-gi he title
conpound. M5 (FARNeM e 341 5 (_,I&@_N; le]O Step 4B: oduct of
Preparation 2F cording to a pro ur | k to thatq J',)bed in Step
4A to give the protected ami nojacid. Step 5A | pefr azi nes
3A5 to 3H5 as Sl Q—3 pocedur e

usi ng the appropr3@6e am ne. Tt
nmmol) in [err] (RO nm.) with cafbo
stir at 23[err]q for 4 h. Add {hey

Preparation 4

O@

N

HN NH;
d

" ‘Preparation 4A
5 Step 1: Treat N-benzyl-piperidone (8.00 g, 0.0423 mol) in CH2Clp with
(CH3)3SiCN (4.82 g, 0.0486 mol) and Znl> (0.68 g, 0.0021 mol). Stir at
= 23 °Cfor 16 h and concentrate. Add CH3OH saturated with NH3 (30 mL)
.. and heat at 40 °C. Concentrate the resulting mixturs, add CH2Cl2 (200
mL), dry (MgSO4), filter and concentrate to give 11.06 g of the desired
10 - product as a yellow oil. MS (CI/CH4): m/e 189 (M-26).
Step 2: Treat the product of Step 1 according to a procedure similar to
that of Preparation 2, Steps 2A and 3. MS (CI/CHg): m/e 298 (M+1).
~ Step 3: Treat the product of Step 2 (1.50 g, 5.04 mmol) in t-BuOH (25 mL)
with KOH (0.99 g, 17.64 mmol) and reflux for 30 min. Cool to 23 °C and
15 concentrate. Add saturated NaCl (40 mL), extract with CH2Clz (3x40 mL),
dry (MgSO,), filter and concentrate. Purify by flash chromatography (silica
gef; eluant: 10% CH3OH-CH2Clz). Combine appropriate fractions and
concentrate to give 0.98 g of the desired product as a yellow solid. M.p. =
184-186 °C. MS (FAB): m/e 298 (M-17).
20 Step 4. Treat the product of Step 3 (0.97 g, 3.08 mmaol) in CH3OH (25 mL)
Jwith palladium hydroxide (0.40 g). Shake on Parr shaker at 50 psi of Ha
. & pressure for 16 h. Filter, wash with CH3zOH and concentrate to give 0.69 g
-+ of the title compound as a white solid. m.p. = 180-185 °C. MS (FAB): m/e
210 (M-15)



appropriate amne and stir for 16 h. Add 1 N HO and extract w-th [err].
Dry the conbined organic extracts (MgSO err]), filter, and concentrate.
Purify 15 by chromatography (silica gel; eluant: [err]). Canbine
appropriate fr¥oa%8f24and concentrate to give 3A5 to 3H5 and BB st ep
5B: The conpounds 315 to 3K5 are prepared in a sinmlar procedure to that
described in Step 5A substituting the prodygt of Step 4B for the product of
Step 4A using the appropriate amne. 20 Preparation 3L5: Treat the product
of Preparation 3, Step 2 according to a praoge e simlar to that described
for Preparation.2F, substituting the pro anple 18L, Step 2, in

pl ace of allyl bromde to obtain the tiHN e ound. [err] - 15 - [err]
Step 6: The conpounds 3A6 to 3N6 are pre e8Nby treating the products 3A5
to 305 (Step 5) ac%"&"&i"ﬁﬁ@o“ procedure similar to Prep. 2, Step 4.
Preparation of 30@tep 1cdreatdble produtlyofPremtdAy $temh2 (n60 gubiD4ahmB dpar at i on 3,

Step 1 daccording t@yaopy HidHIdrB8EthyIGHidtBlonfiaR T chan . FF grpgstion 5
5 e o B L A AaN R GO G A

‘CH2Cl2 (3%40 mL), dry (MgS0a), filter and concentrate, Purify by flash

chromatography (silica gel; eluant: 1:1 EtOAc: hexane to 2:1

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

1.31 g of the desired compound as a white solid. m.p. = 185-186°C. MS
10 (CVCHa): m/e 382 (M+1).

‘ Step 2; Treat the product of Step 1 (1.30 g, 3.40 mmol) in THF (20 mL)
with HOAc (1.9 mL, 34.0 mmol) and zinc (2.22 g, 34.0 mmol}. Stirat23°C
for 18 h. Add H20 (10 mL), filter and wash with EtOAc. Add 6.25 N NaOH
to filtrate, extract with CH2Clp, dry (MgSOy), filter and concentrate to give

15... 0.70 g of the title compound as a white solid. MS (CI/CHg): m/e 208

(M+1).
_Preparation 4C

' 8 tep_1: Treat 4-cyano-4-phenylpiperidine in CH30H with 50% KOH / HoO
and heat in a sealed tube at 180 °C for 2 h. Cool to 23 °C and concentrate
20 give the desired compound.

Step 2: Treat the product of Step 1 with di-t-butyl-dicarbonate according
to a procedure similar to that in Preparation 2 Step 1 to give the protected
amino acid.
Step 3: Couple the product of Step 2 with morpholine according to a

25 brqcedure similar to Example 8 using DMF as a solvent.

o Step 4: Deprotect the amine using a procedure similar to Prep. 2,
Step 4, optionally substituting HCI for TFA.

H—hb»N >
o
"~ Preparation 4D

‘ 30 ‘Step 1 Cool acstaldehyde (4.6 g, 105 mmol) and dimethylacetone

© "+~ “dicarboxylate (7.1 g, 35 mmol) to 0°C and treat with benzylamine (5.2 g,

“49 mmol), 12 N HC, (4.1 mL), and H2O (3 mL). Stir at 23°C for 16 h.
Concentrate the reaction mixture, add acetone (20 mL), filter and
concentrate. Add 6 N HCI (30 mL) and heat at 80°C for 16 h. Cool the




-16- [err] -17-.[err] Preparation 4A' 5 Step 1: Tr eat
N- benzyl - pi peridone (8.00 g, 0.0423 nol) in [err] with [err] (4.82 g,

0. 0486 nol) ar%g%éw (O 68 g, 0.0021 nol). Stir at 23 [err] GdyisodAs2bs and
concentrate. A err] saturated with NHerr] (30 nL) and heat at 40

[err]C. Concentrate the resulting mxture, add [err] (200 mL), dry

(MgSA err]), filter and concentrate to gl-v169-11. 06 g of the desi red 10
product as a yellowoil. Ms (C/CHerr]): me 189&!\/#26) 2: Treat the
product of Step Jresmmmgdmlumnto%%r basifiitoepH it Aiwitr K@Y RQHQIS W@%r ation

2, Steps 2A and ?w @kﬁ@h‘[}) &nﬁ%d ér)lc eﬂrmsaw SOgptfiltehe
product of Step 2

17.64 mol ) and raé'iq QBF“P tr’a‘tﬁo %ﬁh ?'HO% %%‘? Yc&l‘ﬁa\gf@s%' (()Rgc{e(%{ ?gt g
Add saturated Na@GtOAtehexane). eQOmblﬂe agipropriate ﬂpct@mmdmnceat@te(tmq err]),
Lo T 75, TS e ey (1 e S
t he0 desired pr od@?ﬂé’g&é gtetbPBW P teR/l1 6nﬁg'1§§ § éh%\/éq?gA grﬂ e
298 (M 17). 20 SwitipH4NOFHE! (1L2g, psamonmd@éscezr@m 2)05 g 25 rmaolbmrol ) in
[err] (25 ) wi theqal hAflnURLAYEEIS 286C GRd €8ntantraliiakad SaPALE NHAer at 50
pst of 2 and extract with CH2Clo. Dry combined organic extracts (NaxS0a), filtter
10 and concentrate to give 1.6 g of brown oil. MS (FAB) m/e 233 (M+1).
. Step 3: Treat the product of Step 2 (1.5 g, 6.46 mmol) in EtOH (20 mL)
with Raney nickel (1 g, washed with EtOH). Shake on Parr.shaker at 41
psi of Hg pressure for 16 h. Filter the reaction mixture and concentrate.
Purify by flash chromatography (silica gel; eluant: 7% CH3zOH with NH3-
15 CH2Cl). Combine appropriate fractions and concentrate to give 0.85 g of
a clear oil. MS (FAB) m/e 217 (M+1).
Step 4: Proceed in a similar fashion as described for Preparation 306
substituting the product of Step 3 for 4-amino-N-benzylpiperidine.

MS (FAB) m/e 211 (M+1).
20 Preparation 5
- OH

Step 1: Cool a solution of (A)-(+)-4-benzyl-2-oxazolidinone (100 g, 563

mmol) and 1,10- phenanthroline (10 mg) in dry THF (1.25 L) to -78 °C and

add n-Bulli via addition funnel at a rate such that the intemal temperature
25 - remains <-70 °C. Add n-Buli (350 mL of 1.6 M in hexane, 350 mmol,

i 1 "1eq) until the reaction turns brown from the phenanthroline complex (ca.
" 3485 mL). After 15 min, add 3-carbomethoxypropionyl chloride (69.5 mL,
.2 564 mmol, 1 eq) over 10 min via syringe. Stir the resulting solution for 30

o o 'min-at -78°C.  Allow the mixture to warm to 23°C then pour into EtOAc (2.5
30. <L)/ sat. NH4Cl (1 L). Wash the organic layer with saturated NH4CI (1 L),
> saturated NaHCO3 (2.5 L) and saturated NaCl (2.5 L), then dry (MgSOy)
¢ "and concentrate to obtain a yellow solid. Recrystallize the solid from hot
isopropanol (820 mL) to give 157.9 g (542 mmol, 96%) of pure product as
a colorless crystalline sofid, mp 90-92 °C.



pressure for 16 h. Filter, wash with [err] and concentrate to give 0.69 g
of the title conpound as a white solid. mp. = 180-185 [err]C. M5 (FAB):
me 210 (M 15) -18- [err] Preparation 4B Step 1: Treat the product of
Prep. 4A, StepV99%65%0 g, 5.04 mol) in [err] (25 nL) with ECTESPEEESE: hyl
chloroformate (TROC-A) (1.89 g, 6.55 5 mmol). Stir at 23 [err]C for 16 h.
Add 0.25 N NaCH (40 mL), extract with [errdg(3x40 nL), dry (MgSOerr]),
filter and concentrate. Purify by flash chromatography (silica gel; eluant:

1:1 EtOAc: hexaneg%@:éo&tmtnmmh; (Sl 1wproRscial €19 ma ians and
e .
1

concentrate to gi g C Ol S [yt | mp. =
185-186 ferr] & Tl -8 LI SR LGP RHOEPAL A YL, JabTufy T P
product of Step 1vigsydugey, Aflers® minmt) 0 °Q, Jud-dijspprapyletiyl emingdd24ms., i,
ﬁ?- 0 ]mgol()loand Zi 587 frtnolPvifl drpddditidiRhnel. %ﬁmeags@%dmmﬁda ﬁ‘o@nsmnlhatt Afld
err , er ibh, tfate,
extract with [ rrtddﬁﬁ) a?@g §°:‘]-’Pi%/\ifr§tﬁ '?3?6%?% éghg‘gﬂ% &?&é&a%e 15
0.70 g of the titBtrthesphition farsl mat®iC thepsdddreshly distillediaearenityile (i14d 208
Preparation 4C Stgp, 2.24Tﬁtﬁ?¢ria@rfHle@crﬂﬂﬁh@lUYAllbWéirdémd Miherertd svaridr 50%

KCH 7 Her r] O and gt 1fn g3, 3283l iid3Balontnh8 b S5t0kq Riicr (P o 22

[err] C and concen
EtOAc (6 L). Wash the organic fayer with 12.5% aq NH4Cl (2 x4 L),

10  saturated NaHCOs3 (4 L), and saturated NaCl (4 L) then dry (MgSOg4) and
. concentrate. Dissolve the crude product in EtOAc and fitter through a pad
of silica gel (500g). Concentrate the filtrate (6 L) and recrystallize in hot
" CH3OH (4 mL/ g) to give 116.5 g (338.3 mmol, 60%) of the pure product
as a colorless crystaliine solid, mp. 103-105 °C.
15 Step 3: Treat a solution of the product of Step 2 (25g, 72.6 mmol) in
- CHCI3 {100 mL) and CH30OH (400 mL) with PtO2 (1.25 g) and place on the
" Parr shaker @ 45 psi. Shake for 24 h, then filter the mixture through a pad
-~-of Celite. Concentrate the filtrate to give 28.3 g of crude amine*HCI.
.. Step 4: Treat a solution of the product of Step 3 (72.6 mmol) in 1,2-di-
20  chloroethane (500 mL) with HOAc (6 mL, 105 mmol, 1.4 eq) followed by
N-Boc-4 piperidone (14.6 g, 73.5 mmol, 1.01 eq,) and NaB(OAc)aH
(25.7 g, 122 mmol, 1.7 eq). Stir for 1.0 h, then pour the mixture into
CH2Cla (1.4 L). Wash with saturated aqueous NaHCOg (2x560 mL), dry
(MgS04) and concentrate to give 39.1 g of product.
25 Step 5: Stir a solution of the product of Step 4 (72.6 mmol) in CH3CN
- (500 mL) for 72 h at 50 °C. Cool and concentrate to give 39.3 g of lactam.
Step 6: Treat a solution of the product of Step 5 (39.3g) (containing up to
72.6 mmol of a mixture of N-benzyl and N-methyl-cyclohexyl
oxazolidinones) in CH3OH (150 mL), with NaOH (148 mL of 1 N aqueous
30 NaOH, 2.2 eq). Stirfor6 h at 23 °C, then concentrate. Add HzO (50 mL)
and wash with EtOAc (3 x 200 mL) to remove the oxazolidinone. Acidify to
-4 5 pH 2 with 40 mb of 15% aq. HCI (4.4 M) and extract with CHaClo (4 x 200
" 535 'mL). Dry (MgSOg) the combined extracts and concentrate to give the pure
-+ ¢ acid as a colorless foam (22.3 g, 65.5 mmol, 96% ec). Recrystallize from
35°Z hot acetone (18 mL/g, reflux, filter, cool, remove ca. 300 mL solvent on
.71 rotovap, seed and sonicate, cool to 10 °C, isolate by filtration with 50 mL
cold acetone wash) to give 16.5 g (48.5 mmol) of the pure product as a
colorless solid, 16.5 g, (48.5 mmol, 67% from the product of Step 2); m.p.




20 give the desired conpound. Step 2: Treat the product of Step 1 with

di -t-butyl-di carbonate according to a procedure simlar to that in
Preparation 2 Step 1 to give the protected amino acid. Step 3: Couple the
product of St &po9%/2%4924 nor phol i ne according to a 25 procedREEIRPI2ET to
Exanmpl e 8 using DVMF as a sof vent. Step 4: Deprotect the anine using a
procedure simlar to Prep. 2, Step 4, optigrally substituting HO for TFA
[err] Preparation 4D 30 Step 1 Cool acetal dehyde (4.6 g, 105 mmol) and

di met hyl acet one dygs1qhp*g! 506% ek By éhirab BIPNR Daided CHirats!| SD B0flnkr, 88:15v t h
benzylam’ne(5.2ﬁ and Herr]O (3 nmL). Stir at

rrrm‘l.%1 12 N, H | 1(%# ),
23[err].C for 16 h.é’@(ﬂ?(,jé ?9’3?@"[‘”’ Pea“t on"m xture, add acetone (20 ni),
filter and concenSteptZ. Tredt agotipwiof thepradyct of StepB{13:00.85028 POl ifor 16 h.

Cool the -19- CF&B!% 100 r9wiin ROBY 603, 9,644 mol) el appreprizith Afing inh  KOH
bt racts (VS er THE (of diorens) (% il A HGE (b PP el ool ot 24 61 ©
chr omat ogr aphy ( sfdriddun Gier and wash with 0% NiNaQH h Srparale lagersb Exteaciwithopr i at e
fractions and CO”@F!?U{';‘H%! IMoSOYefiler ahdBolicéitrate! Pavfydyl flashS (FAB) nfe 218
(Mrl). Step 2: Treaf the

m) c romatogrgél’?ydéﬁ ca%fel, g‘u%%t:JEtbl\'céhgd 5@& éHgBP!l-étdlpc).[ err] (10
Combine appropriate fractions and concentrate to give the product.
10 Step 8: Treat a solution of the product of Step 7 in CHaClp (125 mL) with
_TFA (25 mL). Stir at 23 °C for 4 h and concentrate. Add H»0 (25 mL) and
basiify with 20 wt % NaOH. Extract with 20% EtOH in CH2Clz (7x100 mL),

dry (MgS0Oy), filter, and concentrate to give the products 5A to 5C.

Preparation Substituted Piperidine MS
5A HND— "Q o (CUCH,) m/e
0  *~“NMe, 268 (M+1)
s “ND' "Q o (CVCHq) mfe
, 0o "'/“\NHMe 254 (M+1)
Tse H "‘D“" / o (FAB) m/e
o "'JLNHZ 240 (M-55)
15 Preparation 6
ci

Lo ' Ci
Step 1: Use the procedures of Example 11, Steps 1, 2 and 8, using 3,5-
~_ dichlorobenzoyl chioride in place of 3,5-bistrifluorobenzoyl chloride, to
~obtain the corresponding ketone product.
20 Step 2: Treatthe product of Step 1 with HoNOH HC! using a procedure
" similar to that described in Example 1 to obtain the title compound.
‘Separation of the Z/E oxime mixture was performed by SiOp
chromatography, eluting with mixtures of EtOAc:CH,Clo to obtain the pure
Z isomer as a colorless solid. '



with Herr]NOH err]HO (1.2 g, 16.8 mmol) and CH3CO2Na (2.05 g, 25 mmol).
Reflux for 4 h then cool to 23[err]C and concentrate. Add saturated
NH[err]Cl1 and extract with [err]. Dry conbined organic extracts ([err]),
filter 10 and wome#M4 ate to give 1.6 g of brown oil. M (FARSFUPES2S3
(Mrl). Step 3: Treat the product of Step 2 (1.5 g, 6.46 mpl) in EtOH (20
m) wth Raney nickel (1 g, washed with Etfd). Shake on Parr. shaker at 41
psi of Herr] pressure for 16 h. Filter the reaction m xture and
concentrate. Purifnaeii ansh chr omat ography (silica gel; eluant: 7% [err]

ith NH - 15 frate t
weh Ner] 10 el eSS ARR P 5 (de5 g BRIC R e T
simlar fashion aseqiestaliywth H@BWM@&Q)&BQQ%DSEF@WWTIQ@&Q@ QﬂﬂsDﬁﬁ)duct
g{ eSt ep go 1; or 4- trgJON li}zeyﬂ)ﬁmeratésﬂe orlvfaﬁﬁ»ft%)tame@l:;ﬁiém.s%ﬁke fc[rez5 ' ]3
n’m)lo) and 1, 1% p"l"ré'ﬁﬁ qlﬂ?%? Etréaltdv‘ﬁ’gﬁa%frﬁyetﬂé h‘% ?% %“1'978 ,[err] C
and add n-BuLi visepadatetheorgapicrprtian, day mms)uﬁlhertamtcmemrateer nal
tenperature 25 fﬂ?ﬁg@ni&{r" crixddmiafdrial, ané‘%nPng-ém(m Gif’rgé}t@ Min.

phenant hr ol i ne. cosie dxl- R sYETIS Salitiprobsnzinf) ety aminelmethyl}-2-

h t hr ol
g- ggfgomre? hl)Qsp(r:o@ tbugchIocdsﬂfmnydé-(rﬁ&y!iheten-?o@ﬁdemjhmlrio]mqo] -2ooa-1<10 min via
syringe. Stiryghegy ﬂw]Fﬁrb%matg (5%)“ WIS(?R i f/ePtoo, gﬁé@f L1§5.04d 0 t he

m xture to warmtQg err L)/ sat. [err]

QAc (2.
(1 L). Wash the ovHahiel: M &8 - v&ogh?:s@?@rated [err]( (1 L), saturated [err]
(2.5 L) and saturg_e_gqy_l\lamibsélﬁemd.prodmd\ehsmwsm\@sggarm]a)oSMckoumoneﬂtrate to

obtain a yellow sglyf, FERsELALIBR A5 ST the) SAPSHY23 °C for 30 min.
Dilute the reaction mixture with CH2Clz (100 mL), wash with H20 (100
156 mL), dry (MgSQy), filter and concentrate. Purify the product by filtration
) through a pad of silica gel eluting with CH2Cl to give the title compound
(15.6 g). MS(FAB): m/e 647.
- _"Method B:
s_t_ep_s_ Dissolve the product of Step 2 (750 g) in CH2Ciz (4.5L) at 0 °C.
20 Treat sequentially with EtzgN (233 g), DMAP (2.8 g) and pivaloyl chloride
(204 g). Stir the mixture at low temperature, adding additional CH2Cl2
(4 L) to maintain homogeneity. After 20 min., add HoO (100 mL), stir for 10
N min., wash with saturated NaHCOz3 solution (2 L), H20 (2 L}, dry (Na2SOy4)
and concentrate at 23 °C. Purify the oily product by filtration through a pad
25 of silica gel eluting with CHCl> to give 3,5-dichloro-N-[3-(3,4-dichioro-
phenyt)-2-[[(2,2-dimethyl-3-oxopropoxy]imino}-6-methyl-5-heptenyl}-N-
methylbenzamide (846 g).
Step 4B: The product from Step 3B is resolved using a Chiralpak AD™
column, eluting with mixtures of hexane/IPrOH.
30 Step 5B: Treat the desired enantiomer from Step 4B acéording toa
procedure similar to Method A-Step 4A to afford the title compound.
Preparation 7
NN
]

‘BuMe,Si I}I‘BOC

HsC

Cl
Ci



| sopropanol (820 mL) to give 157.9 g (542 mmol, 96% of pure product as a
colorless crystalline solid, np 90-92 [err]C. -20 - Step 2: Cool a

solution of [ 9 nm of IMin [err], 419 nmmol) in dry [ a0 L)
to O [err]C aycf;%rea with Ti(Q-Pr)[err] (41.4 nlL, 140 mmlp)%rl?/lllsg%grlnge

After 10 min at O[err] C, add diisopropylethyl amne (102.4 nL, 587 mmmol)
via dry addition funnel. Stir the resultit@Bsolution for 15 mn at 5
O[err]C then add the product of Ste MlGS 2 g, 561 nmmol) in one portion.
Stir the sol uti onSteprl:1Tieaha sojutien ]oF:S ighlaraphenyiacatic acid {35 glowith N-t-

acrylonitrile (ligotisardesife ﬂ%h'}yl éstér 43 g;ig.tré &8ditrorshrcodnbanethite
mixture Tnto 265 SHST B BY 3 Sutdicaianalt) af?o%t e R %%%Pa}nf@‘ﬁﬁﬁ*yoe?”w th
12.5% aq [err] (2ExamPIB)11 St]ap 2,dawivedhe depiced progact (36 gind saturated Nad (4
IE% C;Agegngr¥| I(:%rs 2k )ﬁéﬁ@%ﬁ%ﬁr’{aﬁbﬁ(wﬁ' ﬁs‘i’ dli‘@lS)%@@%ﬁUCt in
filtrate (6 L) anﬁbwlg%ﬁggﬁﬁqgmf% 4135 9[) 'Sigé ﬂ@"% g
(338.3 nmmol , 60%) thefreattionpuixturegtcouiamn tad3 %C@oﬂ@tnt@ésa yasih tl’imb@ybu np.
103- 105 [err] C. 1y en236 n:ﬁ_)eggey q,{@]qbgghg_r) Sdo, NG @q@g{yhi’?é,gt ep 2 (259,
1

DR C A 3o B o P e A

"I‘?H" xture
t hrough a padi®f @8Fig)e. Concentrate the filtrate to give 28.3 g of crude

ﬁm) ln)e[ Ie:]r ]1"'%' i - St 8gp% : Tr&AthSproaldtidiBleP (576) i MFE0 MLPREP103E with©

NaH (8.6 g, 60% disp. in oil) and stir for 1 h. Add 2-(t-butyldimethylsilyi-
oxy)ethylbromide (51.3 g) and Nal (6.4 g) and stir for 18 h. Add EtOAc
(400 mL) and saturated NaCl solution (300 mL). Separate the organic

15  portion, dry (MgS0Oy), filter and concentrate. Purify the crude oil by silica
gel chromatography eluting with EtOAc/hexane mixtures to give product
(60.1 g). |

~ Step 4: Treat the product from Step 3 (28 g) with O-allylhydroxylamine

HCI (17 g) according to a procedure similar to Example 1, to give the title

20 - compound (24.5 g).

Exampie 1
1-[{(3.5-bis{triffucromsthyl)phenylmethox 3.4-dichlorophenyl)-5-(4-
hydroxy-4-pheny!-1-piperidiny!)-2- e i
OH ,OMe s
QLo L
N o} CFs
ci
Ci
25 Treat a solution of the product of Preparation 1 (270 mg, 0.417

mmol) in dry pyridine (5 mL) with O-methoxylamine HC! (52 mg, 0.626
mmol, 1.5 eq) and heat to 60°C for 30 min. Allow the vessel to cool to
~ 23°C anid remove the pyridine in vacuo. Take up the crude product in a
' minimal amount of CHaCl2 (2 mL) and apply to a silica gel column (2.5 cm
30 x15 cm) packed with hexane:EtOAc:triethylamine (66:33:1). Elute with the
~;+ same solvent system to obtain 190 mg (0.281 mmol, 67%) of the title
S compound as a colorless foam.
K HRMS (FAB M-+H*): m/e calc'd for [CazHagN2O3CloFg]+: 677.1772, found
677.1785,



20 chl oroethane (500 m.) with HOAc (6 nL, 105 nmmol, 1.4 eq) followed by
N- Boc-4 piperidone (14.6 g, 73.5 nmmol, 1.01 eq.) and NaB(OAc)[err]H (25.7
g, 122 mmol, 1.7 eq). Stir for 1.0 h, then pour the mxtureinto%grr] (1.4
L). Wash with Wapmeited agueous NaHCO err] (2x560 L), dry @CEEEPEE?FH) and
concentrate to give 39.1 g of product. 25 Step 5 Stir a solution of the
product of Step 4 (72.6 mml) in CH err] Chg(500 n) for 72 h at 50 [err]C.
Cool and concentrate to give 39.3 g of lactam Step 6: Treat a solution of

the product of Step 5 (39. BdmbeoiN @ Sl Wpieparkd forfims priduat off xt ur e of

NaGH (148 i of ”‘iﬁa%saﬁé%'a"“%ovv e '%rﬂo"?»e?éﬁcﬁbkﬁf&]&%#i@ Isteind | ¢

t hen concentratehyAmkyl-@mm]idD(&)thﬁLS)aFHminWé@iawth Et OAc (3 x 200 nl) to

remove t he oxazolidinone. Acidify @,q) pH 2 V\ogh Fal of 15% aq. HO (4.4 M
and extract with [err] (4 x 200 Dry (WhSq ) the conbined extracts
and concentrate to give the pure a& gefoam (22.3 g, 65.5
nmol , 96% ee). Recrystallize from 35 t acetone (318 m./ g, reflux,
filter, cool, renove ca. 300 nL sol ve rotovap, seed and sonicate, cool

to 10 [err]C, isolate by filtration wwthdO nL cold acetone wash) to give

16.5 g (48.5 gl lid, 16.5 g, (48.5
ol 26700 1 o ¢ HiFS AR, MRAPECY daford, RRNBLERETGRE. 0y 1071 & Soow

ee by chiral HPLC. Daicel Chi racel OD mw%z 15 hexane / isopropanol
1

with 0.1 % TFA). Ho i
. o CF3

Ph
CFy

cl
Cl
Treat a solution of Example 1A (400 mg, 0.603 mmol) in dry
DMF (12 mL) at 0 °C with 60% NaH in mineral oil (48 mg), stir for 40 min
10  and treat with methy! bromoacetate (60 pL, 0.633 mmol, 1.05 eq). Stir for
~ 730 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 Na,SQ4. Purify the crude mixture by silica gel
chromatography (4 x 15 cm; hex/EtOAc 1:1 w/ 2% NEtg) to give 361.8 mg
15 (0.492 mmol, 82%) of the pure product as an oil. HRMS (FAB, M+H*): m/e
calc'd for [CagH34ClaFeN2Os]*: 735.1827, found 735.1839.
Using a similar procedure, treat the product of Example 1A with the
appropriate alkyl halide to obtain the following compounds 2A-2C:
1

Ph o 0
i::& o CFs
ct
Cl

- - HRMS calc'd
Ex.| Rl . ] . _AkylHalide (FAB, M+H+) | HRMS Found
‘2A }-CHCN'. . ___Br-acetonitrile 702.1725 702.1720
2B |oHyCHaon | 2Br1-(Bu-dimethyF | o 707.1856

snlylog)-ethane
5S¢ N-(3-Br-propyl)-
2C (CH2)3'phtha|y1 phthalimide 850.2249 850.2248

20 " Followed by desilylation with 1M TBAF in THF (3 h, 23°C).



Step 7: Treat a solution of the product of Step 6 (10.0g, 0.029 nol) in
[err] (100 nmL) with HOBT (6.0 g, 0.044 nol), the appropriate amne in 5
THF (or di ox §§9A@24044 mol ), and DCC (9.1 g, 0.044 mol). Sdpufbnsads[err]C
for 4 h. Filt nd wash with 0.5 N NaCH. Separate |layers, extract with
[err], dry (MgSOerr]), fifter and concentrate. Purify by flash
chromat ography (silica gel, eluant: EtO&R&%hen 5% ([err]). Conbine
appropriate fractions and concentrate to give the product. 10 Step 8:
Treat a solution of the product of Std&xample Ferr] (125 nL) with TFA (25
m). Stir at 23 [err]C for 4 h and concentr §HeCONBd H err] O (25 nlL) and
basiify with 20 wt % NaOH. Extragy with 209Et OH¢Fa [err] (7x100 ni), dry
(MgSg err]), filter, and concenjr to gn7Te g@:oducts 5A to 5C.. [err]
Step 1. Use the procedures of ¢ 2] &.and 3, using 3, 5-
di chl orobenzoyl chloride in place of 3,5]bistrifluofdbenzoyl chloride, to
obt ai n" t he correspondi ng ket one product O Step 2: Treat the product of
Step 1 with [err] HO using a procedure il ar to that described in
Exanple 1 to obtain the title conpound. Geparation of the Z/E oxinme m xture
was performed by Si g tw:p,]g R | ' ) err] to
obtain the pure Z isﬁéét]aag&g co.fgﬁ%gss s%ﬁ %*%mﬂe?Zgb-%'%%.ﬁlﬁn%

MeOH (3 mL) at 0 °C with gaseous ammonia for 5 min. After venting 2-3

5 | times, seal the vessel with a polypropylene cap and stir until TLC shows

. the reaction is complete (20 h) to give (56 mg, 0.078 mmol, >89%) of the

pure product as a colorless powder. HRMS (FAB, M+H*): m/e calc'd for
[CasH3asCl2FgN304]*: 720.1831, found 720.1841.

Example 4
OH
’
N
AR HNHZ
HO O CFa
g b NI
: Ph
Nvékfov@c&
Ci

10 . _ Cl
S Treat a suspension of HoNOH#HCH (47 mg, 0.68 mmol, 5 eq) in

ethanol with KOH in MeOH (680 puL, 0.68 mmol, 5 eq), sonicate for 5 min
““and then add to a solution of Example 2A (95 mg, 0.135 mmol) in sthanol
(S mL). Heat for 2.5 h at 60 °C, filter, concentrate in vacuo and purify by
15 silica gel chromatography (2.5 x 14 cm; CH,Cl2/MeOH (NH3) 95:5) to give
98.3 mg (0.134 mmol, 99%) of the product as a film. HRMS (FAB):
735.1956 (M+H+).
Examples 5, 5A and 5B

R‘ .
HO 3 G
N/
Ph)G\l O\Q
cl
e TR T | cl
o | cl
2 - Using the procedures described below, compounds of the

. structural formula above were prepared, wherein the definitions of R' are
~ shown in the following table:



Step 3A: Dissolve the product of Step 2 (134 g) in [err] (1.5 L). Treat
sequentially with HOBT (44.6 g), BOC-D phenyl glycine (86.3 g) and DEC (65.9
g). Stir the mxture at 23 [err]C for 18 h, heat at reflux tenperature for
25 h, recooWa®¥2B4C treat with saturated [err] sol utlonl’?g&?s’ﬁ{’ﬁ
separate the organic portlon dry (MgS err]), filter and concentrate.
Recrystallize the crude material, once frggnEt[err]O and twice from
[err]Pr[err]O to give
1,1-dinmethylethyl-[[]1- 5=
(3, 4-di chl or ophenyl) - 5- iretfyI -
phenyl et hyl ] carbamat e (5% MSECFAB e —1e
[err]) ; mp. 98 - 102 [er LfQH@SN Stpp 6321195 Sq . or oduct  of St ep

3tA, 222?.2 ?)c :cn a38 5M $ol sAi docrpbrjon 1] ieBahgsi ] (263@1[3&2100 n}.)(igg frtLl)r
a err or mi n eI STTon M XTyTe. w ar r ,
wesh w th Herr]O (100 15 9fL)| d ?%Sqeéwﬁt 1 4247y Loncontrat s

CH MRS EeuRat hy! ] - 2-
il no| oxy] - 2 oxo-1- 10

Purify the product by fifltratijo g gh a pad of |silica geljeluting with
[err] to give the title|conpo nd % g). I\/S(FAB}: me 647.f Method B: Stp
3B: Dissolve the product gy T et (#T5tat 0 [err]C 20
Treat sequenti al E;amnﬁ E[err]N (233 g), DVAP (2.8 g) and pival oyl

chloride (204 g) Stép ity t hePrepateithe aiyl oxinve ethepef thepreduct ot Ergmpled,t i onal

4 L) t 100 mL
[steir;]fg)r 12) mon@t%zk&apgﬁmge?%@&ﬁ%%err %8‘?@?&" I%ﬁ "ﬁ( err])O (2
L), dry ([err]) -8%eP oncerltemeve the siy pratective Q'PHF’l"T‘?RrPE?%W? ct by
filtration thgougataiepeibedSn Exhmpld 6,Step®. eluting with [err] to give

sheny1)-2- 11 (2. 250021 nyt A ine Iy reup Wi & fiaroReppIBSITER,
- ina procedure snmﬂar to that in'Example 6, Step
Step 4: Treat a solution of the product of step 3 (285 mg, 0.426
mmol) in 80% aqueous EtOH with Pd(PPhg)4 (256 mg, 0.021 mmol, 0.05
10  eq) and triethylammoniumformate (2.13 mL of 1M solution in THF, 5 eq)
-¥; and stir at reflux for 4 h. Cool, concentrate and purify by silica gel
chromatography (2.5 x 16.5 cm; hex/EtOAc 1:1 w/ 2% NEt3) to give 185
mg {0.3095 mmol, 73%) as a film.
Step 5: Treat the product of step 4 in a similar fashion to Example 2,
15. using BrCH2CN as the alkyl halide.
- Example 5A: Treat the product of Example 5, step 4, in a similar fashlon
to Example 2, using 2-bromo-1-(f butyldimethyisiioxy)ethane as the alkyl
~ halide, followed by desilylation (3 h, 23°C) with 1M TBAF in THF.
Example 5B: Treat the product of Example 5, Step 5, in a similar
20 fashion to Example 4 to obtain the desired product.

Example 6
phSH N OCHe F
U : oV@
F
cl
ci

Steps 1-6: Prepare 3-(3,4-dichlorophenyl)-1-[[dimethyl(1,1-dimethyl-
. - ethyl)silylloxy]-5-(4-hydroxy-4-phenyl-1-piperidinyl}-2-pentanone as
25 . described in U.S. 5,696,267,
Step7: Treat a solution of the product of Step 6 (6.6 g, 12.3 mimol)
and NaOAc (6.05 g, 73.8 mmol) in EtOH (110 mL) and H20 (27 mL) with



met hyl benzam de (846 g). Step 4B: The product from Step 3B is resol ved
using a Chiral pak ADJerr] colum, eluting with m xtures of
hexane/[err]PrOH. 30 Step 5B: Treat the desired enantioner from Step 4B
according to QMFS¥dure sinilar to Method A-Step 4A to affo‘?‘rdr"ﬁqwgftle
conpound. Preparation 7 [err] -23 - Step 1: Treat a solution of

3, 4-di chl orophenyl acetic acid (25 g) with.dpt- BOC sarcosine nethyl ester
(24.3 g) (prepared from sarcosine nethyl ester HC and

2 to give the dourieORHrEfilc S gRulbg SRR 53 2\ 8hobS XA 7o (16T
g) in [err] (2 L)tempevatues.r Congantiate underrediucast prpssyeandmastiianthe143 g) |
SIS ) AU b et 00t g DOE | BRE
(250 nl), 20% [ er&'f gahegug{ayer 8’!‘??"&”&@% X1tk @n@&'ﬁ“&%"ﬁg‘"%@‘% ’
2- (t-but yl di ne& hylayeisyavex MaSQafilter and gencemtratg gudergpducgdpressureie yield he
g_r oduct nOLi |S§ egnéth(set%??aﬁf g&d@iu@lﬁ& é%g@ &1l ) THI$ profict %fc{}ahlﬁédi/?ﬁ Witheld (8.6 g, 60%
o;<§l)o et Ihyl br omi de R‘Q’ﬁ"éﬁ?ﬁ {°aﬁ??8 Wﬁﬁ?’éaﬂﬁ@"ﬁb '&ﬁrpf*t)% %ngé')q{"' Add Et OAc (400
mL) and sat ur at edOxgBuaNzD38Cinl: ( 3682429, foBagh HEGR24 e or gani c
Step 8: Treat a solution of the crude oxime from Step 7 (£ 12.3
10 mmol) in THF (400 mL) with TBAF (15.4 mL, 15.4 mmol, 1M in THF) at 0°C.
" - Stir the 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
15 * (column: 7.5 cm x 20 cm; pack column in CH2Clp and elute using a
- gradient of 100% CH2Cl2 to 5% CH3OH(NH3)/CH2Cl2) to obtain 16 g
-{29.9 mmol, 75% from Step 6) of the desired compound as a white solid.
'HRMS (FAB, M+H+): m/e cal'd for [CazH2gN20aClo]*: 451.1555, found
451.1553.
20 Step9: Treat a solution of the product of Step 8 (200 mg, 0.44 mmol)
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 ut, 0.465 mmol) in
one portion and remove cooling bath. Stir the reaction for 12-18 hours at
room temperature. Quench the reaction with HoO and extract with EOAC
25 (83 x30mL). Dry the combined organic layers over MgSQy, filter and
concentrate under reduced pressure to give the crude compound as a
yellow oil. Purify by silica gel chromatography (column: 2.5 cm x 15 cm;
pack column in 50% EtOAc/Hexane and elute using a gradient of 50~
100% EtOAc/Hexane) to obtain 128mg (0.22 mmol, 50% ) of the title
30 compound as a pale oil. HRMS (FAB, M+H*): m/e cal'd for
[CapH33N20aClaFol*: 577.1836, found 577.1832.

eyt

_ Example 7
CF,
Ph OH ,OMe 3
o NoH
Thma L m ! N
St CFs
oo, ~
_ Ci

Cl



15 portion, dry (MgSOerr]), filter and concentrate. Purify the crude oil
by silica gel chromatography eluting with Et OAc/ hexane m xtures to give
product (60.1 g). Step 4: Treat the product from Step 3 (28#& W th
O al |yl hydr oxyWam&4HC (17 g) according to a procedure si BEIY2I25Ey anpl e
1, to give the title 20 conpound (24.5 g). Exanple 1 1
-[[(3.5-bis(trifluoronethyl)phenyl]nethoxylg3- (3, 4-dichlorophenyl)-5-(4-
hydr oxy- 4- phenyl - 1- pi peri di nyl ) - 2- pentanone O net hyl oxine [err]. 25
SRR ER oot Scuci i prnes i o o A M)
ané Egat to 60C f8¥° ' '?ﬁq"fp'cﬁcf(g@%ﬁé? ‘Og’é\éﬁ’ (% oiSt'f H‘%@%&b?%%veqt he
pyridi ne in vacuoandraddicafitzOnG0omild cons. diHaQH seina(Snk) and EXOAGIHO BL)-[ err ]
g 2 m) Etngﬁ aI_OIth' Y S tho wktm-‘@%rgﬂme?% kéﬁb\fet?so'iid,ﬁ‘:.tmr{@%ﬁ thé sbfid ?é@liduéat@iﬂed \tM t ht
bt ain 190 mg X 0. 3% (AR L 953 EioAd joxEa b, "B BRI st o
HRVS (FAB, M+H[ ereorpanicikiyer eaatl svashivdth H2Q (2X25 ml),|dry @ver Mg304, filtarand
677.1785. - 24 gvdperdtBtS ghe 8- BitHidrbpheny S:0hdroky-atpHengi-pr oduct of -
piperidinyl)-2-(2-methoxyimino)pentana!l (1.8 g) as a foamy solid.
Mass spectrum (FAB): 449.
10 Step 2: Treat the product of Step 1 (0.2 g) in CF3CH20H (5 mL) with 3A
- . molecular 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
the reaction mixture through a pad of Celite, rinse the Celite with MeOH
(10 mL) and evaporate the combined filtrates. Partition the residue
15 between CH2Cls (15 mL) and 20% KOH (15 mL). Separate the organic
- layer and extract the aqueous layer with CHaClz (2X20 mL). Combine the
. .7 organic extracts, dry over MgSQy, filter and evaporate to give a solid.
- ,“.“ Purify the crude by silica gel chromatography eluting with NH3/MeOH/
'ffCHgClg mixtures to give the title compound (0.1 g). HRMS (FAB, M+H+):
20+ ‘m/e calc'd for [CazHa4N3OsCloFe]*: 676.1932, found 676,1940.
e Example 7A:
. . 3-(3,4-Dichlorophenyi)-5-(4-hydroxy-4-phenyl-1-piperidinyl)-1-{[(2-
methoxyphenyl)methyljamino)-2-pentanone O-methyloxime.
Using the product of Example 7, Step 1 as starting material,
25 prepare the compound of Example 7A using 2-methoxybenzylamine in a
procedure similar to that described in Example 7, Step 2. HRMS (FAB,
M+H*): m/e cale'd for [Ca1Ha7N303Cla)*: 570.2290, found §70.2291
Example 8
Ph OH N OMe
T D
J\ OCHs

O CH,
a
. Cl
30 Treat the product of Example 7A (50 mg) in CH2Clz (5 mL)
<7 - with HOBT (12.4 mg) and AcOH (1 mL) and cool to 0°C. To the cold
solution, add DEC (17.6 mg) and stir for a further 18 h. Wash the reaction
mixture with 10% NH4OH soin. (3 mL). Reextract the aqueous layer with



Preparation 1 in a procedure simlar to that described for Exanple 1, using
hydroxyl amne HCl as the starting material: [err] 5 HRVMS (FAB, MrH err]):
calc'd: 663. 16 und 663.1625. Exanple 2 [err] Treat a so |

Exanpl e 1A (40 gr?{’j;&&f‘ 603 nmol) in dry DVF (12 nl) at O cw{’#’g%?ﬁ%féﬁ in
mneral oil (48 ng), stir flor 40 min 10 and treat with nethyl bronoacetate
(60 [err]L, 0.633 nmmol, 1.05 eq). Stir for280 mn, pour into EtOAc (250 nl)
/ hal f saturated Nchq err] (200 nL) and extract. Wash the organic |ayer
with water (2x100CHoTlo (Gbﬂermb} comb{netheroygamitipaitions ey OFMMQS&UWHW t he
crude m xture by %&5{ ammh, gl OAc 1:1 w 2%
NEt[err]) to gi vealg%% ‘%@E&W {%V/gu ?my?ure &‘uct as an
oi | . HRVB (FAB, MHMpEIAIQgr: PW %‘ B%‘“F@ ]"]2{3@@'}“ ssio diye e i, g
735.1839. Using acampmhrtd(mmttﬂsg)dure treat the product of Exanple 1A with

the appropri atse ahksiboth @f& %’3@5’90%‘5 6%“2@“’0‘%%@'6’%5 N AR HRVE
calc'd Ex. Rlerr MM erf])
HRVS Found 2A - Chf@m Enés. 3B 685 Hnfe5: | 702. 1725 702. 1720
2B [err] 2- Br-1-(t-Bu-di net hyl -Exampledy) - et hane* 707.1878
707.1856 2C [err] N (3-Br- ropyl) 203* Fol igrged
pht hal i m de 850. 2249 249 20 OMe FolAowed by desilylation
with 1M TBAF in THF (3 h,23[er‘)‘é N o
CFa
Ccl
Cl

Step 1-7: Prepars 1-{{3,5-bis(trifluoromethyl)phenylimethoxy}-3-(3,4-
10 dichlorophenyl)-5-hydroxy-2-pentanone O-methyloxime as described in
U.S. 5,696,267.
Step 8:
" Dissolve oxalyl chioride (2.01 g, 15.82 mmoli} in dry CH2Cl2 (30
" - mL) and cool to -78°C under Np, add DMSO (2.47 g, 31.64 mmol) in dry
15.." CH2oClz (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 CH2Cl2 (20 mL) dropwise and stir at
-78°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 CH2Cl>. Wash combined organic extracts with
20 saturated aqueous NaCl, dry (MgSOy), filter, and concentrate to give 6.53
g {12.66 mmol, 100%) of a yellow oit. MS (FAB): m/e 516 (M+1).
Step 9:
Dissolve the product (1.05 g, 2.03 mmao!) of Step 8 and 4-
phenylamino-piperidine (1.08 g, 6.13 mmol) in CF3CH20H (10 mL), add
25 crushed 3A sieves (1 g) and NaBH3CN (0.26 g, 4.07 mmol), and stir at
- 239C for 4 h, Concentrate and add water (60 mL) and EtOAc (60 mL).
. Filter through Celite, separate layers of filtrate and extract aqueous
- solution with EtOAc. Dry combined organic extracts (MgSOy), filter and
_'concentrate Purify by chromatography (200 mb of flash silica gel;
30747 eliidnt:3% CH3OH-CH2Clz). Combine appropriate fractions and
- 7% oncéntrate to give 0.98 g (1.45 mmol, 66%) of the title compound as a
“ yellow oil. MS (FAB): m/e 676 (M+1)




-25 - Exanple 3 [err] Treat a solution of the product of Exanple 2 (57 ny,

0.078 mml) in MeOH (3 nL) at O [err]C with gaseous ammopnia for 5 mn.

After venting 2-3 5 tinmes, seal the vessel with a pol ypropyl ene C

stir until TLEOMBIR4the reaction is conplete (20 h) to gi vECT ’ﬁ%so 078
mol , >99% of the pure product as a colorless powder. HRMVS (FAB M+H+) :

nl e calc d for [[err]][err]: 720.1831, fogmd 720.1841. Exanple 4 [err]
Treat a suspension of [err] (47 ng, 0.68 nmol, 5 eq) in ethanol with KOH in

MeOH (680 [err]L, 0.68 muihe foliduin cémpbaﬁd effoahutésms failedeby add to a

| ut f Exanple,.2 t f
aoatj I68n[<ca)rr] Ca ?ﬁ% '@%&c%ﬁggﬂt? %%pi}@@ %tSB ﬁ}gﬂadl}?%qﬁré%ﬁg%gﬂ‘iﬁl | cgrgel
chr omat ogr aphy ( acersing 4o the prpesdure okExample)9,d3eBP: t o give 98.3 ng (0. 134
mmol, 99% of the product as a film HRVS ?H%AB) CFJBS 1956 (MrH err]).

Exarrpl es 5 5A and 5B [err] 2§ the procedures descri bed

bel ow,” conpounds of the StEiB Nforrmﬂa bo re prepared, wherein the
definitions of Rlerr] are \/6\'
) Cl |

¢ 9A
5 MS(FAB): m/e 657 (M+1)

Example 10
o CF3

OMe
v
N CF

3

Ci
cl

Dissolve the product {0.380 g, 0.578 mmol) of Example 9A in
10 - -THF (3 mL) and CH3OH (1 mL). Add 1 N KOH (2.7 mL, 2.70 mmot) and
- Bteflux for 16 h. Cool to 23°C and add 1 N HCI (5 mL) and water (20 mL).
- Extract with CH2Cl2 (3x20 mL), wash combined organic extracts with
" saturated aqueous NaCl, dry (MgSOQy), filter and concentrate to give
-+ 0.312 g (0.496 mmol, 86%) of the title compound as a yellow foam.
15 - MS (FAB): m/e 629 (M+1)

Example 11
0CH3

"Stap 1: CF.
i L S1EP ,,1: CHSO-I(‘N’"\@ 3
., O cH

. CFs
* -~ Treat a suspension of sarcosine methyl ester hydrachloride (6.02 g,
20; 2243 mmole) in CH2Cl2 (260 mi) at 0°C with 3,5 - bistrifluoromethyi benzoyi
chloride (7.7 ml, 42.5 mmole) and EtsN (12.5 ml, 89.7 mmole). Stir the

mixture at 20°C for th. Add water (150 ml) to the mixture and separate the



shown in the follow ng table: -26- Ex. R err] HRVS cal ¢c' d HRMS

Found (FAB, M+H err]) 5 -CH err]CN 634. 1198 634. 1206 5A [err]
639. 1361 639.1342 5B [err] 667. 1351 639. 1342 Exanpl e_b:
Step 1: Pr VR 24e al |yl oxime ether of the product of EXIAPPERHS step

7, enploying O-allyl hydroxyl amine HCl as the al koxyl anmine. Step 2:
Renove the silyl protective group in a praggedure simlar to 5 that
described in Exanple 6, Step 8. Step 3: Al kyl ate the hydroxyl group with

3, 5-di chl or obenzyd/gagigiser] Dry(M§OOgariccaricentrate the drgsiic layeFieagipee 6, Step

9. Step 4: Treal ,a | QN r 8 .

nmol ) in 80% aqueqmge @E{M Itg%f? vy ﬁ?ggpgﬂgﬁﬁ?@éﬁ%%% ggg?%'hg’éaéﬁéand

tri et hyl anmoni unf(6rsioeobiain the piodye ?Q/I(%‘{)%jtion in THF, 5 eq) and stir at
reflux for 4 h. Cool, concergraté& and Buri fy by silica gel chronmatography

(2.5 x 16.5 cm h&wWERO0AC L R NEEBY) to give 185 ng (0.3095 mmol, 73%
as afilm Step 5: Tre theégrt of step 4 in asimlar fashion to

Exanpl e 2, 15 using BrCH é‘:N as the al kyl hali de.

5 Treat a solution of 3,4-dichlorophenyl acetic acid (4.15 g, 20
mmole) in anhydrous THF (50 mi) at -60°C with [(CHz3)3Si)aNLi (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 mmols) in
anhydrous THF (8 ml) at -30°C. Warm the reaction to -10°C over 1 h, stir
10 at 0°C for 1 h and at 20°C for 4h. Add 50% of aqueous HOAc (15 ml) and
extract with EtOAc. Separate the organic layer, dry (MgSOg4) and
. concentrate to give the crude product. Purifly by silical ge!
chromatography (eluant: hexane/EtOAc, 6:4) to give 5.21 g (69%) of the
.~ .- product. HRMS (FAB, M+H*) = m/e calc’d for {C1gH14NO2CloFgl* =
15  472.0306, found 472.0306
o 0

Step 3: S N CF3
CHg

Y ol CFa
Treat a solution of the product of Step 2 (0.96 g, 2 mmole) in THF (6

mi) at -78°C with [(CHz)aSiloNLi (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)
20 . to the above anion solution at -78°C, slowly warm the solution to 0°C and

* ‘stirat 20°C for 2 h. Add saturated NH4CI solution (5 mi), extract with
' _ EtOAc twice wash the combined EtOAc extracts with brine, dry (MgSQOa)

and concentrate to give a crude product. Purify by column

chromatography (silica gel; eluant: EtOAc:hexane, 2:8) to obtain 1 g of
25 product (87%). MS (FAB, MtH*) m/e 540,

_ OCH3
Step 4: N{ o

]
CHs

CFs
Cl
Cl



Exanpl e 5A: Treat .the product of Exanple 5, step 4, in a simlar fashion to
Exanple 2, using 2-bronp-1 -(t butyl di nmethyl sil oxy)ethane as the al kyl
hal i de, fol | owed by desilylation (3 h, 23[err]C) with 1 M TBAF in THF.
Exanpl e 5B: TW@72§%& product of Exanple 5, Step 5, in a si RECTH§82355
fashion to Exanple 4 to obt'ain the desired product. Exanple 6 [err] Steps
1-6: Prepare 3-(3,4-dichlorophenyl)-1-[[dbmethyl (1, 1-dinmethyl- -
et hyl) silyl]oxy] - 5- (4-hydroxy-4-phenyl - 1-pi peri di nyl ) - 2- pent anone as 25
Csitescr%b(eg '6n U. fz g %a?ézomﬁ&ﬁaf?the roa'd&aﬁ 5:90122 noﬂfmrhbl% rwoduc?TL ;)f
ep g,
and Herr] O (27 ﬂmd'm#)"» &l Q%Vfi tho@f'?’?'" é"@gﬁﬂ’ 11345%1‘ ﬂ( %ﬁpfor
12-18 hours at rebh®Ceiep&isah anéth 1 20tCe Addiwater K!ﬁb@d‘ga@méemuée,and
partition the reémkédtmgeécﬂaﬁdimmbsmm %g %é&nbemmehﬁeato&(loo
by

nmL Ex h nbi ned
orzganl ct r5ac|ta e(ra %?Pﬁ{@}l??he ?'?JP?QFJ@W Eé tsﬁgﬁg% H#@%B@g plrggsure
to yield the crulaugntodesaneEi®, jud)éo give. 74'|Thg$32%bdtﬁ-!somr@@dr1l3@dn@n

w t hout purifi caggga@ 6fCE-isBﬁxe?%%i§ne%t s (EABEERAR- mykBBerr1): me cal'd for
[[err]][err]: oun 2410 Step 8 Treat a solution of the

crude oxine from%ﬂéﬁ-‘\? ([err/é‘f i

Treat the product of Step 4 (0.387 of E-isomer, 0.68 mmole) in a
10 solution of EtOAc saturated with Oz at -78°C for 5 min. Purge the solution
' with Np, add (CHg)2S 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.
OCHy
. Step 5B: N 0
o CF.
OHC N 3
CHs
CFs
_ . *C
15 ci

The Z isomer is prepared using a procedure similar to that
described in Step 5A employing the Z isomer product of Step 4.
Step 6: Treat the product of Step 5 with 4-hydroxy-4-phenylpiperidine in a
procedure similar to that described in Example 9, Step 9, to obtain the title
20 compound (Z isomer) in overall 77% yield. HRMS(FAB,M+H*) = m/e
calc'd for [CagH34N303CloFgl*:704.1881, found 704.1875,

Example 12
Cl

N|'°°H3
H N ci
HaC &

Cl
Ci

Step 1: Using the procedures of Example 11, substitute 3,5-dichloro-
25 benzoyl chioride in place of 3,5-bistrifluorobenzoyi chioride in Step 1 and



10 mmol) in THF (400 nmL) with TBAF (15.4 ni, 15.4 mol, 1 Min THF) at
O[err]C. Stir the solution for 2 hours. Quench the reaction with water and
extract the hase with EtOAc (3 x 100 nmL). Dry the giBshs®r gani c
| ayers over %g@%?‘ﬂ ter ‘and concentrate under reduced pr eggﬁ?% tosgl ve
the crude product as a yellow oil. Purify by silica gel chromatography 15
(colum: 7.5 cmx 20 cm pack col um1 in F8Br] and elute using a gradi ent of
100% [err] to 5% [err] to obtain 16 (29.9 Mol , 75%from Ste 6) of the
desi red conpoundpeseead tirough Sterse, QHRI‘@d(iAB oblaintha title corpeu d for

[[err]][err]: 45Andmafivelf,Qoiptepdrd obliSally attive Higterid), treattﬂ'éptddwtebl ution of

Lhe product o7 Sibefalin 8 ahbreRy A‘m%?éd‘f% et Bl 1 i1 (12
2, 4-di f | uor obenz@tep ni de Wo[l@umpmomwegsmWwaw1%%@& $@®n and renove

cool i ng bat h. 5t fe pakéd b}i’?é‘ddtiﬁg tﬁ@proaactl& Stepriswith ahGRBYdpFiape aming €.

(4%9@5%3 I EEalRlenE Sand A=ehifhn e a rodiurty S?fg

the reaction wt
combi ned organic

pressure to gi ve Example ,d3iepSpSlerapisomers ase separgted bypHPLCome

chr onat ogr aphy ( eghuifisidy fiiiet &%a&aheaaalismd): i 'WSPM?E%WHFSX%E and |
elute using a gr I,en 0 xane OO0 al n ng
mol , 50% of thadieq pRadgaic 'd%?%&uﬂ@@f? HRVE (FAB, MrH err]):

me cal'd for [[err]][err]:

HP"e o) I
577. 1836 fown Hy7. l5832 Exanple 7 [err]
Haco

10
Example Z MS (FAB): m/e
12A - X 758 (M+1)
o0

NSO
12B m"“z 714 (M+1)
N 5
12C Q 784 (M+1)
e
N # .
12D 717 (M+1)
0O
O
No
¥

lar g Y the

r reduc d
chirali ca gel




-28 - Step 1: Add the product of Exanple 6, Step 8 (1.8 g) and TFA (0.31
[err]L) to o iodoxybenzoic acid (2.24 g) in DVSO (20 nL). Stir the mxture
for 2 h and add ice/Herr]O (50 nL), conc. NH err] OH sol n. h‘gS m_géraand Et OAc
(50 nL). StirWos2¢R4ture and filter to remove solids.

residue with 5 H[err]O(2X20 m.) and Et QAc (2X20 nl). Conbl ne the
filtrates, separate the organic layer andasash with Herr]O (2X25 nm), dry
over l\/gSCIerr] filter and evaporate to give

3-(3,4-dichloro (YT oxXy- 2= PIeEnyich-

pi peri di nyl ) - 2- (|2- net h®&i ni norpent ana ’y@ g) asla f7§§r@4+1éli i. Mass
spectrum (FAB): |449. 10 Step 2: Tre € product jof Step 1 (02 g) in
[err] (5 nL) with 3A nol ecul arjsiev .0 g) and

3, 5-bi strifluoradnet hyl benzyl an ne ( . Stir t m xture foy 90 mn.
and add [err] (0O.12 g). After {8 h. gn the reagtion mxturefthrough a
pad of Celite, rliinse the Celitp with IVEO—|( 0 nL) and evaporatelthe
conbined filtratles. Pajddtion {he resi bet welen A58rdd.1§15{ ) and 20%
KOH (15 nmL). Separate the organic | aye @ pxt ract] t he aqueous}l ayer w.th
[err] (2X20 nli) .| Conbi ne the ofganic tgacts, dry jover MgSO eryg], filter
and evaporate td give a solid.|Purify tine crude by isilica gel
chromat ography gluting with NHerr]/ M err] mxtures to giv¢
conmpound (0.1 g)j HRMS (FAB MH err]):

\]”ama

the title
Y me cdlc'd for [[efr]][err]:

676. 1932, found [676; DJ pre T
3-(3,4-Dichl oropmhenyl )% (4- hyfroxy- @uenyl 1- pi peri cﬁWMtﬁ-[ (2-
o]
12H 668 (M-17)
X
NS
NH,
121 GHs 742 (M+1)
N
N"0 O
G
i
124 Q N,\,OH 744 (M+1)
H
O
N\O
N
¢
12K Q Mo 770 (M+1)
N\//
(o)
12L 784 (M+1)




met hoxyphenyl ) met hyl ] ani no] - 2- pent anone O-net hyl oxi me. Using the product of

Exanple 7, Step 1 as starting material, 25 prepare the conpound of Exanple
7A using 2- neé%og&htgﬁa ylamne in a procedure simlar to that ﬁj(ftfsﬁﬁda?%d in
Exanple 7, St VS ( FAB, I\/HrH[err]) me calc'd for [[err err|:

570. 2290, found 570. 2291 Ex"arrpl e 8 [err] 30 Treat the product

of Exanple 7A (50 mg) in [err] (5 nL) w th3%OBT (12.4 ng) and AcOH (1 nl)
and cool to O[err]C. To the cold solution, add DEC (17.6 ng) and stir for a

further 18 h. S pfactio th 0% NH] er (3 m).
Reextract the aa eouse'I ayer w hn})ﬂﬂ'&' ] (3X nZ%ﬂ*goﬁo e t he
organi ¢ portions], dry over MgS{err], fQIter NHEVporate to gijve a solid.
Purify the crudel by by silica gel chromatogr,qiphy eldting with [grr]

m xtures to give ' A yBBe My ¢ d for
[err]. [err]; C/| 63.76, H 6.49, N, : 63.83, H 6.185, N,
6.95. Exanple 9 {err] Step 1-7: Ereoar&

1_‘[[3,5-bis(trif|uoror@@yl)phinyl]?tm'f‘ 3, 4- 10733(M+ub6d _

und C,

di chl or ophenyl ) -{5- hydr oxy- 2- pemt ano xi me|as descri in
12P ;_ND_N;Z/?L 783 (M+1)
o N
"CH3
i2Q E-ND—N;Zi 786 (M+1)
" .
S
12R 669 (M+1)
Y N;:>
0
Example 13
o]
, l\:’ OCHg
A~ ol

HaC o

cl

Cl

Step 1: Treat the product of Preparation 6 with CHal using the procedure
of Example 2, followed by a procedure similar to Example 11, Step 5, to
5 obtain the title compound.
‘Step 2: Prepare the following compounds by reacting the product of Step
1 with an appropriate amine (for 13A to 13C see Preparation 5A-5C, for
13D see Preparation 306, for 13F treat the product of Preparation 5 , Step
5, using a procedure similar to that described in Preparation 2, Step 4 to
10 give the appropriate amino ester) according to a procedure similar to
.Example 9, Step 9, substztutmg NaB(OAc);H in place of NaBH;CN and
1,2-dichloroethane for trlﬂuoroethanol Prepare 13G by treatment of
Example 13D with MCPBA in CH2Clz at 0°C for 3 h; 13H is similarly:
R ; prepared by treatment of 13B.. Example 13E is prepared from Example
15 13F usmg standard saponification conditions similar to those described in
Preparation 5, Step 6.



U S. 5,696,267. Step 8: Di ssol ve oxalyl
dry [err] (30 nL) and cool
31.64 mml) in dr
mns. Add t heWa¥
dropwi se and stir at

éﬁﬁ% of

37.97 mmol ) and stir at
at O[err]C for 30 mins.

conbi ned organic extracts with 20
and concentrate to give 6.53 gl_g

filter,

S (FAB)
of Step 8 and 4- phenyl am no- pi peri
crushed 3A sieves (1 Q)
and stir at 23[err]C for 4 h. Concentr

m), add 25

(60 nL).

gel; 30
(FAB) :

me 516 (

Filter through Celite

M) .

Step 7 (6.56 g, 12.

-78[err]C for

Add water (150 nlL) and extract with [err].
gggaqueous

Step 9: [ESS

sat ur at

chloride (2.01 g,
to -78[err]C under Nerr],
[err] (12 m.) dropw se and stir at

66 mmol )

in dry

15.82 mmol ) in
add DVSO (2.
-78 err%Cfor 15

47 g,
d ni)

-78[erfr]C for 3 h. Add diisopropylethyl anine (4.91 g,

1 haggdarmslowmy to O[err]C and stir

3/

6.13
] CN

Wash

NaCl, dry (MgSO err]),

100% of a yellow oil.
t (1.05 g, 2.03 mmol)

mol) in [err] (10
(0.26 g, 4.07 mmol),

ecand add water (60 nL) and Et OAc
separat® lavers of filtrate and e

Xt ract

aqueous sol ution wiflgxEttOAc. Dry gonbi ned of ga RMSext] a , o] Err]),
filter and concentrpte. Purlfy by chr omat ogf ;;(f,aqo r{"td@?'{ap@aj%h silica.
el uant : 3gtfemnT m ApPTOp[Tate fracrions —amd—tohcent rat e
to give 0.98 g (1.45 mml} @—f thgtltl Zhpnd delm=y«adw oil. MBS
me 676 (M-1)13A NM (c = 0.6, CH2Cl2)
€2
- D_N; ) 7121079 | [off = 4210
138 L1 (c=0.6, CH2Cl)
" “NHMe :
§— ’\:>_ c98.1820 | [0f5 = <220
13C (c = 0.6, CHaClp)
N\ 841.1622 [0 = 5270
13D %—ND—Nz‘ ) (c = 0.28, EtOH)
Rt
e §—N: > N 699.1666 -
13E ;:zLji
' o OH
§_N:>_N; > o 713.1831 -
0 OCH3
13G 2—}0{_}—:\1 ) (M+1)
- _ MS = 730
1an | NN ) § (M+1)
NHMe
_ Example 14
Q CHa
N‘CH
0 3
N /OR1 Ci
)
'\G' N ct
- T, Hsc 0
| cl



-30 - The follow ng conmpound of fornmula 9A is prepared by reacting the
product of Exanple 9, Step 8, with an appropriate am ne according to the
procedure of §49: Step 9: [err] Dissolve the product ( 578
mol ) of Exarrp%fség%gln 10 THF (3 nl) and [err] (1 m). Add%'ﬁg“tq(@“o

m., 2.70 mol) and reflux for 16 h. Cool to 23[err]C and add 1 N HO (5 nL)
and water (20 mL). Extract with [err] (3x2@7rL), wash combi ned organic
extracts with saturated agueous Nad . dr Sderr]), filter and
concentrate to give 0.31P 2:7,(4}"6‘3}36 ET_BI, 86% of M8dFAB):f e conpound as a
yell ow foam 15 MS (FAB)}| 29 (M+r1) Exanple jl1inferr] Treat a
suspensi on of sarcosine peth est el hy&zggg ori g, 20 43
mmole) in [err] (250 m)}at é&?rr‘% ' ,’L‘ ji?é@‘.gﬁ\ronet hyl benzoyl
chloride (7.7 m, 42.5 nf | e)148nd. E{3N (1H5 Bt Ml e). Stir the

m xture at 20[err]Cfor h. Adeg wat ¢r (1504l ) thggw_m)hture and separate
t he -31 - organic | ayj omTd toncentT.q¢t e the organic

| ayer to give crude prod ct. 18 ify ca gel7§§n};'itr‘3ri ography (el uant:
Et OAc: hexane (6:4)) to optain the pjoddse~TAg ($1% :
14E N-OCH 1800 (M+1)

Example 14A: Treat the product of Preparation 7 according to a
" procedure similar to that described in Example 6, Step 8. Proceed in a
similar manner as described in Example 9, Steps 8-9, using the product of
Preparation 5A or 3A6 in place of 4-phenylamino-piperidine. Proceed in a
5 manner similar 1o that of Preparation 2, Step 4, optionally substituting HCI
for TFA. Acylate the amine according to a procedure similar to
Preparation 2, Step 2A, using 3,5 dichlorobenzoyl chloride.
Example 14B: Treat the product of Exampie 14A using a procedure
similar to Example 5, Step 4, to obtain the oxime. Altematively, for the
10 preparation of optically active material, treat the product of Preparation 6
according to a procedure outlined in Example 11, Step 5B, followed by the
procedure of Example 13A, Step 2.
Example 14C : Treat the product of Example 14B with BrCH2CN
according to a procedure similar to Example 2A to give the title compound.
15 Example 14D: Use a procedure similar to that described in Example 4
using the product of Example 14C to obtain the title compound. The
stereoisomers are sgparated by HPLC on a chiral column using mixtures
of hexane and isopropanol with 0.25% EtoNH added on a Daicel AD
. and/or OD column.
20 . Example 14E: Treat the product of Example 14C according to a
procedure similar to that of Example 18M to obtain the title compound..

" O H

P o 0 Hs o i
et e “Co Y
AN

Cl
Hac 0O
Ci

Ci



[err] 5 Treat a solution of 3,4-dichlorophenyl acetic acid (4.15 g,
20 mmol e) in anhydrous THF (50 ml) at -60[err]C with [[err] (46.2 m, 46.2
nol e) and slowly warmthe mxture to O[err]C for 4h. Tran '
solution to él"%?#‘ﬁ?zf‘on of the product of Step 1 (5.46 g, 1Z’E%m&r]8% 35
anhydrous THF (8 m) at -30C. Warmthe reaction to -10[err]C over 1 h, stir
10 at O[err]Cfor 1 h and at 20[err] C fo3g4h. Add 50% of aqueous HOAc (15
m) and extract with EtOAc. Separate the organic layer, dry (MgSO) and

concentrate to give the ﬁ ?‘ pr ¢duct . ur | Ty [oMS{HAR)al | gel chr omat ogr aphy
(el uant: hexane/ Et CAc 6.%“ 8§ gijve 5. g (69% ofh/et he broduct. HRVMS (FAB,
MrH err]) = nlie calc' ¢ Tor errfijlerr] =15 #4 F ound 472. 0306
[err] Treat a sol uti oh—of 15 Pradduct ot Qtﬂ&2%8?%q%, 2 mole) in THF (6
m) at -78[err]Cwith{[[ertg8 (2.3 m, cB,cn nolle73arM+3)i[ at -78C for 25 h.
Add a sol ution of 1-bjfono-g-Arethyl-2: (O ' HF (1 M) 20 to
t he above ani on sol ut fef—eat 611738[ - cp’lée&? ez Dl ution to O[err]C
and stir at 20[err]C for 23D Adg ution (5 nl),
extract with Et OAc tw 5 wWith brine, dry
(MgSO err]) and ‘conceftrat@®g o gi fy by col um
chromat ography (silicg gel; eluant: b obtain 1 g of 25
product (87%. M5 (FAB, Mugp nig 540. [e@H] 772 (M+1)
.—r\)LNHZ
o nN
15G "\)LN )L;’ 841 (M+1)
’,‘
15H CH2CH2CH2503H | 822 (M+1)
0
151 796 (M+1)
H\)LHACN
15 9 851 (M+1)
"\/I_J“ﬁAsosH
15K CH,F 732 (M+1)
15L CHoCHgs - 728 (M+1)
15M N-OCHs | 786 (M+1)
A NH,

Example 15A
Step 1: Treat the product of Preparation 7 using a procedure similar to
~ that described in Example 6, Step 8. Proceed in a similar manner as
described in Exe{mple 9, Steps 8-9, using the product of Preparation 5B or
5 3B6in place of 4-phenylamino-piperidine. Proceed in a manner similar to
the procedure outlined in Preparation 2, Step 4, optionally substituting
HCI for TFA. Acyiate the amine according to a procedure similar to
Preparation 2, Step 2A, using 3,5 dichlorobenzoyl chloride.
Step 2: Treat the resultant product using a procedure similar to Example
10 5, Step~ 4, to obtain the titie compound.
_Altefﬁégiyeiy, for the preparation of optically active material, treat the
product of Preparation & according to a procedure outlined in Example 11,
Step 5, followed by the procedure of Example 13B, Step 2.
Examﬁle 15B: Treat the product of S{ep 2 with BrCH2CN according to a
15 procedure similar to Example 2A to give the title compound.

S 141 I



-32 - Treat a solution of the product of Step 3 (0.22 g, 0.4 mvle) in
pyridine (3 m) at 70[err]C with nmethoxylam ne HO (95 ny, 1.14 nmmole),
stir at 70[err]C for 6.5 h and then cool to 20[err]C. Add water to the
reacti on m xt wwe9s/mstr act the solution with Et QAc, dry (MSeCwrusispszmad
concentrate the EtOAc 5 extracts to give the crude product. Purify by
silica gel chromatography (eluant: hexane:FfJerr]Q 1:1) to give 74 ny
(32% of Z-isoner and 130 ng (56% of E-isomer oximes. M5 (FAB, M:tH+) = nfe

569. [err] Treat t f i le) in a
10 solution of E g'g&i%gﬁreat'&e‘gw%te@d‘l éep?? gt;tthg-p'; %‘?rlg Fm%lé??ﬂﬂ?’ Pur ge
the sol.ution withasgasding to a@ogadure simiar texamnie284e ¢ |edHe$'F'8|?PmF§[’BFT] Cto
20[err] C over 1 hexémpientsbBte the solution to give the desired al dehyde
which is used dir |y, i I ' | f ;£ 1 cation.
VB (FAB.M 5 or r oo Ayt ebald Exaiold 1810 ditn %{5’%?@?%%%&% ;
procedure si m¥ ar aeeoreingto aPsecadyeisimiarsiodexampla gip givefherasuitng elye,
product of Step 4destét.ep 6: Treat the product of Step 5 with

ey &% PR RrE: KOS ue B ARSR B S atritte dpiceded 1
77%vyi el d. HRVS( FRBNRHO) that ofiExample 8 do give the e sqmreynd: 704. 1881, found
704.1875. Exanpl egkamipts NBE: Treat a solution of Example 15D, Step 1, with CHaNH2
10 according to a procedure similar to that of Example 3 to give the title
compound.
Example 15F: Use a procedure similar to that described in Example 4
using the product of Example 15B to obtain the title compound. The
stereoisomers are separated by HPLC on a chiral column using mixtures
15 of hexane and isopropanol with 0.25% diethylamine added on a Daicel
AD and/or OD column.
Example 15G:
Step 1: Deprotect the product of Example 15D, Step 1, using a procedure
similar to Example 5, Step 4.
20 Step 2: Treat a solution of the product of Step 1 (82 mg) in dry CH2Clz
(1 mL) with NEt3 (41uL), followed by BOP-C! (36.5 mg). Stir 15 min at
23 °C, then add 2-amino-1,3,4-thiadiazole (14 mg). Stir for 2 h, dilute with
EtOAc (75 mL) and wash with 10% citric acid followed by H20, and then
by saturated NaHCOg3. Dry the organic layers (NagS0Oy), filter,
25 concentrate and purify by silica gel chromatography to give the title
compound.
Example 15H: Alkylate the product of Example 15A using a procedure
similar to that described in Example 2 using 1,3-propane sultone in place
of methyl bromoacetate to obtain the titie compound.
30 Example 15I: Couple the product of Example 15@G, Step 1, with
H2NCH2CN using a procedure similar to that in Example 8 to give the title
. compound.
'Example 15J: Couple the product of Example 15G, Step 1, with
.+ H2NCH2803H using a procedure similar to that in Example 8 to give the
- 38 *'tile compound.
i 45““bg"’@%;ﬁé‘E‘:E:ii’nple 15K: Alkyiate the product of Example 15A usin
X g a procedure
" similar to that described in Example 2 using BICHoF in place of methy
bromoacetate to obtain the title compound.



Step 1: Usi ng the procedures of Exanple 11, substitute 3,5-dichloro- 25
benzoyl chloride in place of 3,5-bistrifluorobenzoyl chloride in Step 1 and
- 33 - proceed through Steps 2, 3, 4 and 5, to obtain the title compound.

Al ternatively,wg9ospapare optically active material, treat pogussasisst of
Preparation 6 according to a procedure outlined in Exanple 13, Step 1. Step
2: The foll ow ng conpounds of forrmula 12A to 12S are 5 prepared by
reacting the product of Step 1 with an appf®priate amine (described in
Preparations 3 and 4) according to a procedure s{ﬁrq’lar, QQ%;% le 9, Step
9. Stereoisoners sxamydpdohi cdeshthemreduct of Example 194 MilRio &1 xtures of
hexane and i sopr opacordingith la grodsdirdsimdiar jd\Ekamizle @ torgive thaititle compound/ or OD

col um. [err] EXanmiplb 9560 Treat thePproduct of Example 15B according to a
procedure similar to that of Example 18M to obtain the title compound.
5 Example 16
(o} H
N\
oH opt ©
d
T
N N ol
HCO
o]}
Cl
Example R1 Physical Data
16_A H MS = 887 (M+1)
168 CHoCN -
16C CHoCHoOH -

16D o \jLNﬂz -
16E H\/iN . -

. On
' 16F N -
; o w L, .
a nN

16G :'\)LN)L? -

M
16H CHpoCHaCH2S803H -
16} ? .

J"\)L N/\ CN

H
164 9 -
16K CHqF -
16L _CHyCHs -
16M N’OCHa -

A

2+ ov Example 16A: .
' §1gg_1_ Treat the product of Preparation 7 using a procedure similar to
R hat'déscribed in Example 6, Step 8. Proceed in a similar manner as

10°-. described in Example 9, Steps B-9, using the product of Preparation 5C or

3C6 in place of 4-phenylamino-piperidine. Proceed in a manner similar to




[err] Step 1: Treat the product of Preparation 6 with [err] using the
procedure of Exanple 2, followed by a procedure simlar to Exanple 11, Step
5, to 5 obtain the title conpound. Step 2: Prepare the foll ow ng conpounds
by reacting theopsossct of Step 1 with an appropriate am ne KATais9gsesst o 13C
see Preparation 5A-5C, for 13D see Preparation 306, for 13F treat the
product of Preparation 5, Step 5, using a procedure simlar to that
described in Preparation 2, Step 4 to 10 “gfi've t he appropriate am no

Sab et oo T BeeBogER o ) Ebatlon 2 S bR st 11
trifluoroethanol . BCeemTEALFABYIRe thecarnine mccotingla@precedme wirtilar CPBA i-n
Lot 811 SETTL S Cofepbgen 9 spn bl gmpraento el iy o L0,
conglrip tions sim FarM%@%%E@W%@&W%é%‘ﬁgﬁaﬁpﬁ?&ﬁ sgl@ﬁgg{ampfes% -
[err] -37 - § er 8tep 4, to obtain the title compound.
Alternatively, for the preparation of optically active material, treat the
. product of Preparation 6 according to a procedure outlined in Example 11,
Step 5, foliowed by the procedure of Example 13C, Step 2.
- Example 16B: Treat the product of Step 2 with the BrCH2CN according
10 to a procedure similar to Exampie 2A to give the title compound.
Example 16C: Alkylate and deprotect the product of Example 16A
according to a procedure similar to Example 2B to give the title
compound.,
Example 16D:
15 Step 1: Alkylate the product in Example 16A with allylchloroacstate
according to a procedure similar to Example 2 to give the resuiting allyl
ester. -
- Step 2: Treat a solution of the product of Step 2 according to a procedure
“similar to that of Example 3 to give the title compound,
20 Example 16E Treat a solution of Example 16D, Step 1, with CHaNH2
"according to a procedure similar to that of Example 3 to give the title
compound.
Example 16F: Use a procedure similar to that described in Example 4
using the product of Example 168 to obtain the title compound. The
25 stereoisomers are separated by HPLC on a chiral column using mixtures
of hexane and isopropanol with 0.25% EtoN added on a Daicel AD and/or
OD column.
Example 16G:
. Step 1: Deprotect the product of Example 16D, Step 1, using a procedure
30 . similar to Example 5, Step 4.
S_tgj;& Treat the product of Step 1 according to a procedure similar to
¢ Example 15G, Step 2, to give the title compound.
"Example 16H: Alkylate the product of Example 16A using a procedure
; _similar to that desctibed in Example 2 using 1,3-propane sultone in place
. 35 ;, of methyl bromoacetate to obtain the title compound.
- Example 16]: Couple the product of Example 16G, Step 1, with
. H2NCH2CN using a procedure similar to that in Example 8 to give the title
compound. '



Exanpl e 14A: Treat the product of Preparation 7 according to a procedure
simlar to that described in Exanple 6, Step 8. Proceed in a simlar manner
as described in Exanple 9, Steps 8-9, using the product of Preparation 5A

or 3A6 in placggfenéenphenyl am no-piperidine. Proceed in a 5 peansesnasssm | ar
to that of Preparation 2, Sfep 4, optionally substituting HO for TFA

Acyl ate the am ne accordl ng to a procedure simlar to Preparation 2, Step
2A, using 3,5 dichl orobenzoyl chl ori de. aﬁ?p‘l e 14B:. Treat the product of

Exanpl e 14A using edure_s e 41 btain the
oxi me. Alternative qg Hmeﬁsgﬁﬁd&ﬁgf@’éﬁm‘a Bt @agté’ 'c?llﬂge mat eri al ,
treat the product H‘bNQHQSQsHtuamg @pmadumatrgllardoawanmsmpb Sia givadhe i n
Exanpl e 11, Step S QwRd by the procedure of Exanple 1 3A, Step 2.

Exanpl e 14C. Treat the ct .of l e 14 Br. to a
procedure simlar E¥2 'Ei’g?rggg W‘%}Eéﬁ%m[dlll’gt @ﬁﬁ%gﬂﬁﬁ&%gg%p
14D: Use a procedusimilar to that dessribediin Eixasaple Be@lﬂgrB n plagepfimeihylhe
product of Exanple %gcgtaeg)mmaﬁ-,hﬁeﬁﬂéb@m sifpPund. The stereoi soners are
separated by HPLC hi sj n xture

i sopropanol with OEZSW’E? kﬁt JC gﬁ% @“Eg?f%’f jﬁ%f%&%%w&%mﬂo
Exanpl e 14E: Treat acdwdrpgMawowﬁu&anﬁaletomnmaﬁ@givg thetite peropewnd. e
simlar to that of glxmpnd $6MSMrbat MBIgtbAuCt 8¢ EkbinbR fEBTREMHing t&sanPl € 15

Lerr] 10 procedure similar fo Example 18M to obtain the title compound.

Exampla 17
‘Example HRAMS calcd| HRMS
~_ (FAB, M+H") Found
17A H 627.1463 | 627.1457
- 178 CHa 641.1620 | 641.1622
_17C CHoCHo0H 671.1725 | 671.1733
17D CH2CN §66.3572 666.1591
OH
17E N 690767 | 699.1778
:-'\/H\NHZ
[+]
17F "\)LNHZ 684.1678 684,1639
17G a\i,( 712.1891 712.1979
0
| 17H ,,\/ILN, 698.1834 698.1829
H
171 oA 7681460 | 768.1466
"\/‘LN)‘S . e
M
17J CHaCHoCHoOH 685.1882 685.1882
17K CHpCHCH2S03 NH4+ | 74,1501 749.1508
[+]
17L _ :'\)L',(OH 700.1627 | 700.1618
HH H
N 17M f\/\)ﬁYr'\ 7412256 | 741.2263
I N )]
[e
17N A~~~ 747.1708 7471716
O




-38 - [err] Exanple 15A Step 1: Treat the product of Preparation 7 using a
procedure simlar to that described in Exanple 6, Step 8. Proceed in a
simlar manner as described in Exanple 9, Steps 8-9, using the product of
Prepar ati on 5Bwom9269283B6 i n pl ace of 4-phenyl am no- pi peri di reTARYSZ3REd i n a
manner simlar to the procedure outlined in Preparation 2, Step 4,
optionally substituting HO for TFA Acyl at the am ne according to a
procedure simlar to Preparation 2, Step 2,& using 3,5 dichl orobenzoyl
chloride. Step 2: Treat thc*.etujrtaﬁ* 1Jruwm —S g simlar to
Exanple 10 5, Step(4, t¥®btailn theﬁ“i’\?‘g compousaiss2Al |t ensmasss vely, for the
preparation of opti ¢Gaty—aetird—ratrerial—trea Or epar ati on
6 according to a pr()ceduﬁP out l}i ned,rl n E>ganpl e 1331.138%ep| 319wkl pwed by t he
procedure of Exanpl ¢—+3B~—5tep of Step 2
with BrCH err] CN acgor di n&to 4 15 ,;\;ynced,ure dinmlar tlo Exanpl ¢ 2A to give
the title conpound. cxarrpl 1§ ; AI kyl dt4\78nd cYéﬂ)F"@{’e £t t he

pr oduct of EX&er' e }5A—accordit oto—=& é))-uucum str-t-arr-to—Exampl e 2B to

give the title corrpgbund.ﬂ%(arrpl e 15[;)\/& o—

728.1940 728.1953

178 CHgF 659.1526 659.1520
LOCH3
17T SN
\/u\ NH,

Example 17A:
Step 1: Treat the product of Preparation 7 using a procedure similar to
that described in Example 6, Step 8. Proceed in a similar manner as
described in Example 9, Steps 8-9, using the product of Preparation 306
5 . in place of 4-phenylamino-piperidine. Proceed in a manner similar to the
procedure outlined in Preparation 2, Step 4, optionally substituting HCI for
TFA. Acylate the amine according to a procedure similar to Preparation 2,
.- Step 2A, using 3,5 dichlorobenzoyl chloride,
- Step 2: Treat the resultant product using a procedure similar to Example 5,
10  Step 4, to obtain the title compound.
Altematively, for the preparation of optically active material, treat the
product of Preparation 6 according to a procedure outlined in Example 11,
Step 5, followed by the procedure of Example 13D, Step 2.
Example 17B: Alkylate Example 17A with CH3l according to a
1§  procedure similar to Example 2 to give the title compound.
Example 17C: Alkylate and deprotect the product of Example 17A
according to a procedure similar to Example 2B to give the title
compound. _
... Example 17D: Alkylate Exampie 17A with BrCH2CN according to a
20 ;.. procedure similar to Example 2A to give the title compound.
3 sp-r EXample 17E: Use a procedure similar to that described in Example 4,
. using the product of 17D to obtain the title compound.
 Example 17F:
nes: Step 1t Alkylate Example 17A with allyichloroacetate according to a
25 procedure similar to Example 2 to give the resulting ailyl ester.
Step 2: Treat a solution of the product of Step 1 according to a procedure
similar to that of Example 3 to give the title compound.



Step 1: Al kylate the product in Exanple 15A with allylchloroacetate 5
according to a procedure simlar to Exanple 2 to give the resulting allyl
ester. Step 2: Treat a solution of the product of Step 1 according to a

procedure si vav?'bwia@z«st hat of Exanple 3 to give the title copppaissnsisanpl e
15E: Treat a solution of Exanple 15D, Step 1, with CH3NH2 10 according to

a procedure simlar to that of Exanple 3 to give the title conpound.
Exanpl e 15F: Use a procedure simlar to tt#ft- described in Exanple 4 using

t he product of Exanple 15B tao_obtain the (itle compound.. Th r.egj ,soners
are separated by FMRORIR 1336hT'P§NaEQ‘PM%@*W’%‘%FUE@ Eé”'ﬁb?é%ﬁlg e and

i sopropanol wi th @cétiéinditealproceduresimilaetd that of Hxampdd 3 ADgise dietitleOD col umm.
Exanpl e 15G St epc%,;npggmot ect the product of Exanple 15D, Step 1, using a
0 Exa

s o Sy ExamRIR R, St pon B o Frm ey, MR LANER 5T 1
foll oned by BQ@- Chcdciting tog)proceidure dinilar 1o that FExampld Eto givenhatite
2-amno-1, 3, 4-thi @gﬂnﬁgg}.@_ (14 nmg). Stir for 2 h, dilute with EtOAc (75 nl)
and wash with 10%citric acid foll owed by H20, and then by saturated
NaHCO err]. Dry tFEaBiR}&nte:| ayers (Na2SO4), filter, 25 concentrate and
purify by silica Sedp tHDeprateopthapnydiicd obExampled7F| Step 1 wsinguan grocBdampl| e
15H: Al kylate thgilnﬂfag%lﬁkal%lf@( £ 15A using a procedure simlar to that
described in Exanple usi n , 3-propane sultone in place L.
10 %teg 2: Treat the product ofp &ep 1 according to a procedure similar to
Example 15G, Step 2, to give the title compound.
Example 17J: Alkylate Example 17A with 3-bromo-1-t-
butyldimethyisilyloxy propane and deprotect using a procedure similar to
that described in Example 2B to obtain the title compound.
15 Example 17K: Alkylate Example 17A using a procedure similar to that
" described in Example 2 using 1,3-propane sultone in place of methyl
; bromoacetate to obtain the title compound.
* *Example 17L:
Step 1: Alkylate the product of Example 17A with methyl bromoacetate
20 ‘using a procedure similar to that described in Example 2 to obtain the
methyl ester. '
Step 2. Treat the product of Step 1 according to a procedure similar to that
in Example 4 to give the title compound.
Example 17M:
25 Step 1: Alkylate the product of Example 17A with
bromopropylphthalimide using a procedure similar to that described in
Example 2C to obtain the protected propylamine.
Step 2. Treat the product of Step 1 with (CHz)NH2 according to a
procedure similar to that in Exampie 3 to give the primary amine.
30 Step 3: Treat the product of Step 2 {150 mg) in CHaCla (3 mL) with methyl
_ isocyanate (14.7 mg) and stir for 1 h. Evaporate the solvent and purify by
: _'silica gel chromatography using CH2Clz / CHzOH saturated with ammonia
to provide 137 mg (B6%) of the title compound.
Example 17N:
35> “"Step 1: Cool a solution of Example 17J (1.0g) in CHaClp (20 mL) and
then treat with NEt3 (507 pL) and mesy! chloride (170 pL). Warm the
solution to 0 °C and stirr for 30 min. Pour into EtOAc / NaHCO3. Wash the



of nmethyl bronoacetate to obtain the title conpound. 30 Exanpl e 151:
Coupl e the product of Exanple 15G Step 1, with H2ZNCH2CN using a procedure
simlar to that in Exanple 8 to give the title conpound. Exanple 15J:

Coupl e t he protna®2e924Exanpl,e 15G Step 1, with HZNCH2SC3H uBCTIYS9&/23255

procedure similar to that in Exanple 8 to give the 3 title conpound.
Exanpl e 15K: Al kyl ate the product of Exanpl e 15A using a procedure simlar
to that described in Exanple 2 using BrCH h place of nethyl bronpacetate

to obtain the title coppound.. 1 40. - I & t of

Exanpl e 15A with iB%Q{‘T:ﬂ%% Vﬂﬁ‘a@%%ﬂ%“?@#@%%%’ﬁ&ﬁ%%’ﬁbef@(’%ﬁgﬁm e 2

to give-the title proviseuthe masylate(quantietive)s eat t he product of Exanpl e -15B

according to a proggys:errsatd é@lﬂtidn%f&ﬁ@&ggdhc@@meﬁdaw DNFOktIANASOMy. titl e
i

g?m%?gg? ' t ﬁe pr odu§P"&‘P sﬁwgﬁﬁﬁ%{tﬁsdﬂin'/trﬁs' %&p Q"%’i’%&‘%%ﬁ]‘p%'@%@é‘?/ éL gAf hi P
described in B&anpaguausdaiiCOs. Wasbdbel organic layer with Hadendrbrine, dy
described in Exanpina 80, PapBpuliyby sifida'ge! ChRomktoshshy Qéiné’E@@A&&NE}{th&C or
3C6 in p_I ace of 4- %%%'fé? %8'(8#2)95#tﬂ'erﬁ?ethﬁrs%ﬁ{%%.d In a manner simlar to
Step 3: Dissolve the product of Step 2 (64 mg) in THF (2 mL) and treat
with -butanol (500 pL), osmium tetroxide (56 pL of 2.6% solution in ¢
10  butanol), and NMO (31.6 mg) and stir the mixture for 2 h at 23 °C, Pour
. the mixture into into EtOAc / aqueous NaHSO4. Wash the organic layer
with saturated agueous NaHCOg and brine, dry (NazSO4), filter,
concentrate and purify by silica gel chromatography using EtOAc / NEt3 to
provide 57 mg (85%) of the title compound.

15 Example 170: Alkylate and deprotect the product of Example 17A
according to a procedure similar to Example 17J substituting 2-bromo-1-t-
butyldimethyisilyloxy ethane for 3-bromo-1-t-butyldimethylsilyloxy
propane. Convett the product to the methyl sulfone according to a
procedure similar to that described in Example 17N.

20 Example 17P: Dissolve the product of Example 17N Step 2 (128 mg) in
CH2Cly (5 mL) and treat with ReOClz(PPhg)4 (7.5 mg) and phenyl
sulfoxide {51 mg). Stir for 3 h at 23 °C, then add ReOCI3(PPha)4 (7.5 mg)
and phenyl sulfoxide (51 mg) and stir at 23 °C for 15 h. Add HpO (20 mL)
and extract with CHaClp. Dry the organic layer with MgSO4 and

25 concentrate. Purify using silica gel chromatography (EtOAC/NEts/CHaOH
as eluant) to provide 95 mg (72%) of the title compound.

Example 17Q: Alkylate the product of Example 17A with the product of
Example 18L, Step 2, using a procedure similar to that described in
Example 18L, Step 3, to obtain the titte compound.

30 Example 17R: Treat the product of Example 17L with excess

diazomethane in Et20 to obtain the title compound.
. Example 17S: Alkylate the product of Example 17A using a procedure
similar to that described in Example 2 using BrCHzF in place of methyl
. bromoacetate to obtain the title compound.
35 Example 17T: Treat the product of Example 17D according to a

- procedure similar to that of Example 18M to obtain the title compound.



-41 - the procedure outlined in Preparation 2, Step 4, optionally
substituting HO for TFA. Acylate the am ne according to a procedure
simlar to Preparation 2, Step 2A, using 3,5 dichlorobenzoyl chloride. Step
2: Treat the r\%%ﬁaﬁﬁt product using a -procedure simlar topEyxpsazhssd 5
Step 4, to obtain the title/ conpound. Alternatively, for the preparation of
optically active material, treat the product of Preparation 6 according to
a procedure outlined in Exanple 11, Step 546fol |l owed by the procedure of
Exanpl e 13C, Step 2. Exanple 16B: Treat the product of Step 2 with the

Br CH2CN according 10 to a procedure sEx@mplet d8Exanple 2A to give the
title conpound. Exanple 16C. Al k and deprc(%)ﬁ,ect t he product of Exanple
16A according to a procedure sir‘ril%r arg 2B AQ give the title '
conpound. Exanple 16D:. 15 Step 1. Al k¥l ate fhe prct in Exanple 1 6A
with allylchloroacetate according to™a 7} edut eysi ar to Exanple 2 to
give the resulting allyl ester. Step 2: TgejtHs€Qol uti on of the product of
Step 2 according to a procedure simlar tad at of Exanple 3 to give the
title conpound. 20 Exanple_ 16E Treat a soFltion of Exanple 16D, Step 1,

wi th CH3NH2 according to 3 pr%ﬁgﬂre Si m I@r to tﬂé(FABf: Exanple 3 to give
the title

mfe
18A H 587 (M+1)
188 CHa 601 (M+1)
18C CHaCHpOH | 831 (M+1) _
18D CH,CN 626 (V1)
OH
18E N~ 659 (M+1)
s A NH,
18F %Yy
r’\/tLNLs 728 (M+1)
E T T - ﬁ
S 18G CHoCHoCHoOH | 645 (W1
&
18H N 714 (M+1)
@
O
181 s N N 728 (M+1)
[N

184 N N 730 (M+1)

18K "\).Lﬁ 727 (M+1)

0
18L P \)LN,OMB 674 (M+1)
' M

18M \/{{we 673 {M+1)
N NH,
0

18N o 668 (M+1)
o N/

- Example . 18A:
- - Slep 1+ Treat the product of Preparation 7 using a procedure similar to
5 that described in Example 6, Step 8. Proceed in a similar manner as
described in Example 9, Steps 8-9, using the product of Preparation 306



conpound. Exanple 16F: Use a procedure simlar to that described in Exanple

4 using the product of Exanple 16B to obtain the title conpound. The 25
stereoi sonmers are separated by HPLC on a chiral colum using m xtures of
hexane and i sofigpaget W th,0.25% Et 2N added on a Dai cel AD pawhisys/ 23265
colum. Exanple 16G Step 1! Deprotect the product of Exanple 16D, Step 1,
using a procedure 30 simlar to Exanple 5, Step 4. Step 2: Treat the
product of Step 1 according to a procedure4dinmilar to Exanple 15G St ep 2,

to give the title compound. Exanple 16H, Al kylate the oduct
16A using a proceduplcs |°ﬁf‘TR§‘P“Y'B"‘E’??alP‘pﬂ'@¥@?| gmeeed l@ﬁgﬁg\r@fflrﬂ&rﬁ%ﬁe

1, 3- propane sul torpeoaeuurd euttinédbin Preparnatiomy| StepotmptienaltyssubstintingiHCItfoe
title compound. |y?a§ the Qi %ac }c!%ur@ 8 cééurEéﬁHn’gr% Felparatisirz L.

wi t h H2NCH2CN USIHS% re sim t'o give the
9121

title conpound. UER&% @‘"Péﬁyib% H@W& product of Exanple 16G
Step 1, with [8rrStes2nJreatpne resdliart mdndt asing @ pgrbeedure similamndd Ex8mpte gi ve

the. title conpou%dSte@@,r}glogtajﬂﬂﬁe tﬁ%i@éhﬁ}o‘an&.he product of Exanple 16A using
a procedure P ) . ) .
Alternatively, for the preparation of optically active material, treat the :
product derived from a procedure similar to that of Preparation 6, Steps 1
"~ - and 2, substituting 3,5-dimethylbenzoy! chloride for 3,5-dichlorobenzoyl
10 chloride in Step 1 and resolving the product of Step 2 in a procedurs
. similar to that described in Preparation 6, Step 4B. Continue with the
procedure outlined in Example 11, Step 5, followed by the procedure of
Example 13D, Step 2.
Example 18B: Alkylate Example 18A with CHsl according to a
15 procedure similar to Example 2 to give the title compound.
... Example 18C: Alkylate and deprotect the product of Example 18A using
a procedure similar to Example 2B to give the titie compound.
- Example 18D: Alkylate Example 18A with BrCH2CN according to a
- procedure similar to Example 2A to give the title compound.
20 Example 18E: Use a procedure similar to that described in Example 4
- using the product of 18D to obtain the title compound.
Example 18F:
- Step 1: Alkylate Example 18A with allylchloroacetate according to a
procedure similar to Example 2 to give the allyi ester.
25 Step 2: Deprotect the product of Step 1 using a procedure similar to
Example 5, Step 4.
Step 3: Couple the product of Step 2 with 2-amino-1,3,4-thiadiazole
using a procedure similar to Example 15G, Step 2 to give the title
compound.
30 Example 18G: Alkylate Example 18A with 3-bromo-1-t-butyldimethyi-
silyloxy propane and deprotect using a procedure similar to that described
. in Example 2B to obtain the title compound.
Example 18H: Treat the product of Example 18F, Step 1, with
morpholine at 65 °C using a procedure similar to that in Example 3 to give
35 the title compound.
Example 18f: Treat the product of Example 18F, Step 1, at 23 °C with n-

methylpiperazine using a procedure similar to that in Example 3 to give
the title compound.



5 simlar to that described in Exanple 2 using BrCH err]F in place of
nmet hyl bronpacetate to obtain the title conpound. Exanple 16L: Treat the
product of Exanple 16A, Step 2 with [err] according to a procedure simlar
to Exanple 2 twodbne24 he title conpound: Exanple 16M Treat pichasgwagbsct of
Exanpl e 16B according to a 10 procedure simlar to Exanple 18Mto obtain
the title conmpound. Exanple 17 [err] -43 - [err] Exanple 17A. Step 1:
Treat the product of Preparation 7 using 'af‘%'rocedure simlar to that

descri bed in Exanple 6 p 8. Proceed.in a_sin|ar ne described in

Exanpl e 9, Steps 3879 i'HY t tion I'n place o
075, Stepo Bxamele ThE Ghunls, B dipast oPERnmbleTer, Siice A 0P ot

4- pheny! ani no- pi pthiérddmbolirer sivgd procedureasimiar toi thal inrExampia8 1o givedhar e

outlined in Prepagpd 'b&ﬂp&mcﬁt ep 4, optionally substituting HCl for TFA.

o% sing 3 ?mainﬁﬁ?%ﬁ'?v&%h?g'yfe%%‘%{h‘%ﬁégg@eﬁié??f'ﬂ%ﬁ%ﬁ*ﬁ%%& 28l Enc product
usi ng a procedur eagintiitiazole usinganppeedire sinilagtethat in Exarople 48K, Btep J.itel e

conpound. Al t er naghXehd titld 86mp&ishddr epar ation of optically active material,
treat the product Prleep,?éetlon 6 according to a procedure outlined in

of
Exanpl e 11, Examp
Step 1: Treat a solution of CHzONH2+HCI (2.5g) in H20 (40 mL) with

NaHCOj3 (5g). Cool to 0 °C and add a solution of CICH2COCI (2.4 mL) in
10 THF (20 mL) at a rate to maintain the internal temperature at 0-3 °C. Upon
. complete addition, warm to 23°C and stir for 2 h. Adjust pH to 5 (NagCOsg),
remove THF in vacuo, add NaCl and extract with CH2Cl,. Dry the organic
layer (Na2S0y), filter and concentrate to give the a-chloroamide.
Step 2: Treat a solution of the product of Step 1 (131 mg) in acetone (1
15 mlL) with Nal (158 mg). Stir for 7 h at 23 °C, remove the solvent in vacuo,
- -~ redissolve in THF, filter through Celite and concentrate to give the iodo-
" amide.
* &igtep 3: Alkylate Example 18A with the product of Example 18L, Step 2,
“r using a procedure similar to that described in Example 2 using 2.5 eq. of
"20 ¥ NaH to obtain the title compound.
Example 18M: Use a procedure similar to that described in Example 4
using the product of 18D and the following modifications: substitute
CH3ONH2*HCI for HONHo*HCI, use 2,2,2-trifluoroethano! as the solvent,
and stir at 70 °C for 1 week to obtain the title compound.
25 Example 18N: Treat the product of 18C according to a procedure
similar to Example 17M, Step 3.

Example 19
/O
o CHg
N\O N,oa‘
N
HsCO
v (o]
e ci .
o MS (FAB):
T E_xamp A1 m/e
19A H 672 (M)
198 CHoCN 711 (M+1)




Step 5, followed by the procedure of Exanple 13D, Step 2. Exanple 17B:

Al kyl ate Exanple 17A with CH err]l according to a 15 procedure simlar to
Exanple 2 to give the title conmpound. Exanple 17C. Al kyl ate and deprot ect
the product ofwdssmephe 17A according to a procedure sim|ar PCDOUSSGMS5e 2B
to give the title conmpound.’ Exanple 17D: Al kyl ate Exanple 17A with

BrCH err] CN according to a 20 procedure mlar to Exanple 2A to give the
title conpound. Exanple 17E: Use a procecru‘fée simlar to that described in

Exanpl e 4, using the prgq conmpound. Exanpl e
17F. Step 1: Al kylate B{anpl 88G7A wWith all Thi rpaqe+tle according to a 25
procedure simlar to Exgnple 2 to dgi ve~ ﬁﬁ:sulting al llyl ester. Step 2:
Treat a solution of the jpreduet—ef—Step—+ ag—gzur +-Fre—t6 procedure simlar
to that of Exanple 3 tojgivel®De tiftle, c Qnd 813 (M4Y) |- Exanple 17G
Treat a solution of Exarq)Ie 17F, Step [érr] accdrdi ng to a
procedure simlar to thgt—of—Examptie—S—tg g. ve—titre—t+ttg conpound. Exanpl e
17H. Treat a solution off ExahFe 17F, Mﬁh‘&m wilt @9%0érr ]} 5 according to a
procedure simlar to that—ef—barpre—3—te—grve—the—t+~€ conpound.

Example 19A
Step 1: Treat the product of Preparation 7 using a procedure similar to
that described in Example 6, Step 8. Proceed in a similar manner to
Example 9, Steps 8-9, using the product of Preparation 5A or 3A6 in place
5 - of 4-phenylamino-piperidine. Proceed in a manner similar to the
procedure outlined in Preparation 2, Step 4, optionally substituting HCI for
TFA. Acylate the amine according to a procedure similar to Preparation 2,
Step 2A, using 3,5-dimethylbenzoyl chioride.
- Step 2: Treat the product of Step 1 using a procedure similar to Example
10° 5, Step 4, to obtain the titie compound.
* " Atematively, for the preparation of optically active material, treat the
v+ product derived from a procedure similar to that of Preparation 6, Steps 1
and 2, substituting 3,5-dimethylbenzoyl chloride for 3,5-dichiorobenzoyl
i 6_h|orida in Step 1 and resolving the product of Step 2 in a procedure
156  similar to that described in Preparation 6, Step 4B. Continue with the
procedure outlined in Example 11, Step 5, followed by the procedure of
Example13A, Step 2.
- Exampie 19B: Alkylate the product in Exampie 18A with BrCH2CN
using a procedure similar to Example 2A to give the title compound.
20 Example 18C: Use a procedure similar to that desctibed in Example 4
- *  using the product of Example 19B to obtain the title compound.
‘Exampie 19D:
Step 1: Alkylate the product in Example 19A with allylchloroacetate
according to a procedure similar to Example 2 to give the allyl ester.
25 Step 2: Treat the product of Step 1 using a procedure similar to Example
- .. 5,Step 4.
Step 3: Couple the product of Step 2 with 2-amino-1,3,4-thiadiazole
according to a procedure similar to Example 15G, Step 2, to give the titie
compound.
30 Example 19E: Alkylate the product of Example 1A with the product of
Example 18L, Step 2, using a procedure similar to that described in
Example 2 using 2.5 eq. of NaH to obtain the title commpound.



Exanple 171: Step 1: Deprotect the product of Exanple 17F, Step 1, using a
procedure simlar to Exanple 5, Step 4. 10 Step 2: Treat the product of
Step 1 according to a procedure simlar to Exanple 15G Step 2, to give the
title compoundyqobigdl € 17J; Al kylate Exanple 17A with 3-br pePudeshszss

but yl di net hyl si?yl oxy propaf‘ne and deprotect using a procedure simlar to
that described in Exanple 2B to obtain the title conpound. 15 Exanple 17K:
Al kyl ate Exanple 17A using a procedure sinPPar to that described in Exanple
2 using 1, 3-propane sultone in place of nethyl bronpacetate to obtain the
title conpound. Exanple 17L: Step 1: AEXaMRI2 @0 product of Exanple 17A
with nethyl bronmpacetate 20 usingega procedurggsi Mar to that described in
Exanple 2 to obtain the nethyl este®r StepnZ. Tr the product of Step 1
according to a procedure simlar ' . 4.1t0 give the title
conpound. Exanple 17M 25 Step 1: Al kyl prodt¥® of Exanple 17A with
br onopr opyl pht hal i m de using a procedure ar to that described in
Exanpl e 2C to obtain the protected propylanfhe. Step 2. Treat the product
of SteplWIth[err] agcor-cing oo proceTotTe A hat in Exarrp|63
to give the primary a ' 3: TreBt the pro@q.&;e c}f Step 2 (150 ng)

in[err] (3 nL) with }

W, v/

arrote (fé'i-.*_'bﬂ‘llg) =t e sttr—for 1 h.

Evaporate the sol vent End 20A fy by N 686 (M+1)
L
Hy
208 CHaCH0H 658 (M+1)

Example 20A: _
Step 1: Treat the product of Preparation 7 using a procedure similar to
5 that described in Example 6, Step 8. Proceed in a similar manner to
- Example 9, Steps 8-9, using 4-hydroxy-4-phenylpiperidine in place of 4-
phenylamino-piperidine. Proceed in a manner similar to the procedure of
: Preparation 2, Step 4, optionally substituting HCI for TFA. Acylate the
.21 amine according to a procedure similar to Preparation 2, Step 2A, using
10:# 3,5-dimethyoxybenzoyl chloride.
-, Step 2: Treat the product of Step 1 using a procedure similar to Example
.. 5, Step 4. :
-« Step 3: Alkylate the product of Step 2 with BrCHCN according to a
procedure similar to Example 2A to give the title compound.
15 Step 4: Use a procedurs similar to that described in Example 4 using the
product of Step 3 to obtain the title compound.
Example 20B: Alkylate the product of Example 20A, Step 2 with 2-
bromo-1-t-butyldimethylsilyloxy ethane and deprotect using a procedure
similar to that described in Example 2B to obtain the title compound.

20. Example 21
OO _OR'  OMe
N
Nj:\ ’ N)ﬁOMe
HaC g
Cl
Cl
Example R1 MS (FAB):
m/e
21A CH2CN 672 (M+1)
21B ~OH 705 (M+1)
'S W




silica gel chromatography using [err] / [err] saturated with anmonia to
provide 137 ng (86% of the title conpound. Exanple 17N: 35 Step 1. Cool
a solution of Exanple 17J (1.0g) in [err] (20 nmL) and then treat with
NEt[err] (507 meresjédes and m‘;syl chloridée (170 [err]L). WarmeCRAUSSSRIZSS On t O
O [err]C and stirr for 30 nin. Pour into EtQAc / NaHC([err]. Wash the
-45 - organic layer wth H[err]O brine ang&dry ([err]). Renove the sol vent
to provide the nesylate (quantitative). 2: Treat a solution of the
product of Step 1 %g %’Y W|th NaSCH err]. Stir the soI ution for 45 mn,
t hen pour the m xt 2 ?omto Et OAc. / 5 agueous NaHCJ err V\ashthe
organi c. | ayer wi t hSiapekr Treaking Rseduet of B?eﬁaﬁ"@ﬂﬂ] ysingha Pﬁ?ﬁ"ﬁ’ #pilaria ca gel
chlr]gmgt ogr aphy usi thet dédofibed iNExdmyie 6, s;bppaovmbeeaaiarsum(&&ﬁanmashe met 3y|
sul fide. Step 3: u t an
treat with t- buta TSS%%%% '}%’?‘T’fé?g ggrﬂg 8§ %%th%ﬁﬁo?@o??’rgﬁa&%gbé
solution in t- 50 inplacenef 4-phefyieminepipetrid me romﬁ i3 ma@wnermbnt%theor 2 h
at 23 [elrr] C. Pour mb@duremurned Ixmpmpar&tman@te sDBétﬂ:]rthhﬂ@h{drhe
organic |ayer wt t
filter, concentra?’é‘§ °g’ ‘fagﬁﬂiég OC%#afebédb‘égﬂV%%P% a‘?’g[u c |
NEt[err] to proviodt ﬂf&%ﬁnﬁﬁylﬂﬁadmﬁ hexybengayl gbioride. Exanpl e 170:
Al kyl ate and deprog_@g_ t treapthepreducebf StepnPlsing a pfocadure similar to Example
10 5, Step 4.

Step 3: Alkylate the product of Step 2 with BrCH2CN using a procedure

similar to Example 2A to give the title compound.

Example 21B: Treat the product of Exampie 21A using a procedure

similar to that described in Example 4 to obtain the title compound.

15 Example 22
NDH

' |
Cf‘.’ (NH, OMe
N o
T
_ N v OMe

H3CO

Cl
Ci

Use a procedure similar to that described in Example 20A using the
product of Preparation 306 in place of 4-hydroxy-4-phenylpiperidine in
Step 1 to obtain the title compound. HRMS (FAB, M+H*): m/e calc'd:
20 691.2778, found 691.2769.

Example 23
\°H
I/lNHg OMe
HQO N' OMe -
H’G LN
' ) OMe
HsC O
Ci
Cl

Use a procedure similar to that described in Example 20A using
3.4,5-. _trimethoxybenzoyl chloride as the acid chloride in Step 1 to obtain
25 the title compound; MS (FAB): m/e 716 (M+1).



according to a procedure simlar to Exanple 17J substituting 2-brono-1-t-
butyl di met hyl si | yl oxy ethane for 3-bronp-1-t-butyldimethylsilyloxy propane.
Convert the product to the nethyl sulfone according to a procedure simlar
to that descrlwgdm@zExarrplg 17N. 20 Exanple 17P: Di ssol veprciwssnazbact of
Exanple 17N Step 2 (128 ng)‘in [err] (5 nL) and treat with [err] (7.5 ng)
and phenyl sulfoxide (51 ng). Stir for 3 h_at 23 [err]C, then add [err]
(7.5 ng) and phenyl sulfoxide (51 ng) and~ SEirr at 23 [err]C for 15 h. Add

[err] (20 mL) and extract with [err]. thF %Aanlc | ayer with MgS( err]
and 25 concentrate. Purify using si I| omat ography ([err] as
eluant).to provide 95 ng (72% of t|tIe c ou Exanple 17Q Al kyl ate
t he product of Exanple 17A with oduct Nﬁ le 18L, Step 2, using a
procedure simlar to that descri bed ep 3, to obta| n the
title conpound. 30 Exanple 17R Treat th ct of Exarrple 17L with
excess diazonethane in Et[err]O to obtai t|tIe conpound. Exanple 17S:

Al kyl ate the product of Exanple 17A using E ocedure simlar to that
described in Exanple 2 using BrCH err]F in“place of methyl bronpacetate to
obtain the title conpoldse.a B'@Ce@(ﬁrﬁm fi?ﬂha‘ﬂﬁéqtbeﬂh@%?@élﬁcﬁ disingdiRpl e

17D accor di ng to rags e Prepasittn) 506 &9 ta@hinein BBtttk the 196t ai n ¢ he
title compoundy 48 ind. HRMS (FAB, M+H"): nve calc'd: 709.2147 found 709.2138.
Example 25

CHa
Haco N\/é\/

Using a procedure similar to that of Example 2, methylate product
-. of Example 3H5, replacing methyiiodide with methylbromoacetate.
10 _... Deprotect the resulting product and couple to the product of Example 12,
-~ Step 1, using the proccedure of Example 9, Step 9, to obtain the title
compound. HRMS (FAB, M+H"): m/e caic'd: 798.2537; found 798.2538.
Example 26

15 Use a procedure similar to that described in Example 17B using 3~
chloro-5-methyl-benzoy! chloride instead of 3,5-dichlorobenzoyl chloride
(Step 1, Exampie 17A) to obtain the title compound. HRMS (FAB, M+H"):
m/e calc’d: 621.2166, found 621.2178

Example 27
g
_ o '
e ‘m, SO ' NO N/O
R ¢ i
§ G N ol
B HsC O
20 ) ' o @

Use a procedure similar to that described in Example 13A using 3-



Exanple 18 [err] Exanple 18A: Step 1: Treat the product of Preparation 7
using a procedure'simlar to 5 that described in Exanple 6, Step 8.
Proceed in a simlar manner as described in Exanple 9, Steps 8-9, using the
product of Pregagkdeey) 306 . -47 - in place of 4-phenyl am ng-raidegEdask ne.
Proceed in a manner sinilarfto the procedure outlined in Preparation 2,
Step 4, optionally substituting HCI for. TFA Acylate the am ne according
to a procedure sinilar to Preparation 2, S83p 2A, using 3,5-di nethyl benzoyl
chloride. 5 Step 2: Treat the resultant product using.a procedure.gimlar
to Exanple 5, St ewhlﬂmtsJ“BWhP?ﬂWbcﬂ*P’t'q%‘”étﬁ?ﬂcﬁfrﬁi.s‘%%lgpﬁ%@@y FYIoriE8, { he
preparation of optih@btdiythecitiowempatad. HRMS (FAB, NH-hid™)pmdeloale’dd@06.2684,f rom a
procedure simlar %&4}?3&2961 Preparation 6, Steps 1 and 2, substituting

3, 5-di net hyl benzoJ chioride for 3,5-dichl orobenzoyl 10 chloride in Step 1
and resol ving the product of Step 2 in EX8PBl&®Y e sinilar to that
described in Preparation 6, Step 4B. Cont |»n@€Ha h the procedure outlined
in Exanple 11, Step 5, followed by the pr cegur f Exanple 13D, Step 2.
Exanpl e 18B: Al kyl ate Exanple 18A w reyy ding to a 15 procedure
simlar to Exanple 2 to give the titl@ ofiRd. :

Cl
5 Cl

Step 1: Condense glycine with 3,5-dichiorobenzoic acid according to a
procedure similar to Example 8. Treat the resulting amide with NaH
followed by iodosthane according to Example 2. Treat the resufting
material with diazomethane to give N-ethyi-N-(3,5-dichlorcbenzoyl)-
10 glycine methyl ester.
Step 2: Using the procedures of Example 11, Steps, 2-5, substituting the
product of Step 1 for the product of Example 11, Step 1. Optically active
material may be prepared using procedures similar to Preparation 6.
The following compounds are prepared by reacting the product of
15 Step 2 with an appropriate amine (for 28A to 28C, ses Preparation 5A-5C;
- ;. for 28D, see Preparation 306) according to a procedure similar to
Example 9, Step 9, substituting NaB(OAc)gH for NaBH3CN and optionally

substituting 1,2-dichlorosthane for 2,2,2-trifluoroethanol.
Ci

N',ocns
z N ci
Eto

Ci
Cl

Example Data

Z
28A H —ND_NQ.,,J?\ o -
s} \
28B $—N o MS (FAB).
oxoT

NHMe m/e 728 (M+1)

28C 5N NQ ) HRMS:
. D‘ o ""/U*NHZ calc'd: 712.1991

found: 712.1986
O
NN

28D -

(et

20



Exanpl e 18C. Al kyl ate and deprotect the product of Exanple 18A using a
procedure simlar to Exanple 2B to give the title conpound. Exanple 18D
Al kyl ate Exanple 18A with BrCH err] CN according to a procedure simlar to

Exanpl e 2A to QghV¥§adeske title conpound. 20 Exanple 18E: Useparpisanssiyr €
simlar to tha‘t%éescri bed ih Exanple 4 using the product of %D to obtain

the title conmpound. Exanple 18F. Step 1. Alkylate Exanple 18A with

al lyl chl oroacetate according to a procedur®4simlar to Exanple 2 to give
the allyl ester. 25 Step 2: Deprotect the product of Step 1 using a
procedure sinmilar to Exanple 5, Step 4.Example329Coupl e the product of Step
2 with .2-amno-1, 3,4-thi adi azol e using a procedur® sinlar to Exanple 15G
Step 2 to give the title conpound. 30 E{p@ﬁl-le 2GS Al kyl ate Exanpl e 18A
wi th 3-brono-1-t-butyldinethyl- si]yloxyjpr ; d deprotect using a
procedure simlar to that descri bedy g 2B T iobtain the title
conpound. Exanple 18H Treat the pray panpl e 18F, Step 1, with

nor pholine at 65 [err] C using a proce c?m’lar to that in Exanple 3 to
give 35 the title conpound. Exanple 1 reat the product of Exanple 18F,

HaD T B b5 38l AR I 5 Bt < e
dichioropheny! acetic acid (30.6 g) in anhydrous THF (600 mL). Stir the
5 reaction mixture at 23 °C for 1 hr, In a separate flask, under Ny, dissolve
potassium t-butoxide (16.8 g) in anhydrous THF (425 mL). Cool the
solution to 0 °C and add CH3NO2 (200 mL) over 30 min. Add the acyl
imidazole solution to the potassium nitronate solution via addition funnel
while keeping the internal temperature between 0°C and 5°C. Remove
10 the cooling bath and stir at 23°C for 2 days. Cool the reaction mixture to
~ 0°C and pour into cold 1M HCt (500 mL). Separate the organic layer, dry
" (MgS04) and concentrate to give 34 g of orange oil. MS (Cl+/CHg) m/e
7288 (M+1),
‘% Step 2: Cool a solution of the product of Step 1 (12.2 g) in THF (34 mL)
15 and HOAc (34 mL) to 0 °C and add Ho0O (17 mL). Add powdered Zn (15.6
g) in portions over 15 min. Stir the reaction mixture 15 min at 0 °C then
warm to 23 °C. Heat the reaction mixture to 40 °C for 3 min. Remove the
heat and pour into H20 (150 mL) and THF (100 mL). Filter the mixture
and wash the solids with THF and H20. Concentrats the filtrate and wash
20 the resulting orange material with Eto0 and CHClo. Concentrate the
filtrate to give 15.5 g orange oil. MS (Cl +/CH4) m/e 259 (M+1).
Step 3: Cool a solution of the product of Step 2 (15.5 g) in THF (55 mL)
and H20 (10 mL) to 0 °C and add 3,5-dichlorobenzoyl chloride (8.2 g},
Hunig's base (12 mL) and DMAP (0.25 g). Warm the reaction mixture to
25 23°C and stir for 16 h. Add EtOAc (300 mL) and wash with Ha0 (30 mL),
1M HCI (3 x 30 mL ), Hz0 (2 x 30 mL) and brine (2 x 40 mL), dry (MgSQy),
;and concentrate. Purify (SiOg; elute with gradient of 4% EtOAc/hexanes to
' 525_% EtOAc/hexanes) to give 8.8 g of a solid.
MS (Cl+/CHg) m/e 432 (M+ 1).
30 'Step4; Treat a solution of the product of Step 3 (5.7 g, 13 mmol) in EtCH
(100 mL) and HpO (25 mL) with CH30ONHgeHCl (5.54 g, 66.3 mmol) and
stir at 23 °C for 2 days. Concentrate the mixture and add EtOAc (200 mL)
and H20 (20 mL). Separate the layers and wash the organic layer with




-48 - Exanple 18J: Couple the product of Exanple 18F, Step 2, with
t hi onor pholine using a procedure sinmilar to that in Exanple 8 to give the
title conpound. Exanple 18K: Couple the product of Exanple 18F, Step 2,

with 2- 5 aniwoud@2ol e using a procedure sinmilar to that iRFTHSSPRE 18F,
Step 3, to give the title conpound. Exanple 18L: Step 1: Treat a solution
of [err] (2.59) in Herr]O (40 nL) with Ngg@(lerr] (5g). Cool to O [err]C

and add a solution of [err] (2.4 nmL) in 10 THF (20 nL) at a rate to

mi ntain the int eﬁﬂ/ﬁha{-lé@&fe("z%éézgiﬁl_?& Sbind B0 ), dHP Vg SORPARY Eordfirkiedn.
warmto 23[err]C and obrr ror.2 n- Al ust. BH.L0''5 r enove in
vacuo, '.add[NaC% arRiaR oily (:'f'g’vﬁs{ ;F!é’rt??".“ﬁlﬂrgag'ﬁet ?fr‘{ﬁg\%ték @95?“?%\782@(;5)-,
filter and concenBt@Ae/herargsie giviec.8 gdikcieaoaili WS (CIHEHA m/erdé4t(Mar130l ut i on
of the product of . #&éa’tﬂe uétrbf%ié‘ff 2% cérlingto APrbcddurd shidtartd S8 no) .
Stir for 7 h at 2 enpve the sol yent invac | sspl ve in THF,
filter through®cCeBX B’PQ]H( -c%ﬁ% npr%t@“E'EF tjﬁ?‘%/@f{‘wq%oﬁﬁs (gﬁgiié".‘/%ﬁe'é‘p 3:

Al kyl ate Exanple {@#&fith the product of Exanple 18L, Step 2, using a
procedure simlar tot ﬁﬁg | %% ' NaH
to obtain the title c_o%&‘ﬂ% a} dgafgﬁ/r elagzé’?(t;)dgggﬁﬁ Efbéa\a]?éaﬁg o t hat
described in ExanfPasting e Ripduetot fierayithan E@WB‘E@B@HE“‘F%PTB 428G,

modi fi cations: sukeéiPreparalierr 5A-5Criof 29D, seelBreparatiod-306) faccondimet toanol  as
the sol vent, 10 procedure similar to Example 9, Step 9.

OCHs §
N’
z LN ol
o
Cl
: Cl
Example Z MS (FAB): m/e
son - Q‘N; Y o - No Sch #
o "'/JLNMez
9B = D- N; > i 700 (M+1)
O *~“NHMe

= D-N; ) q 686 (M+1)
290 %,
O ")LNHZ
5
20D ;—No—ub 629 (M+1)

Example 30
OH OMe
Ph N~
N ' N-H
HsC
: cl
N ct

o Treat the crude product from Example 7, Step 1, (1.65 g) with
15 . 'CH3NH2 according t6 2 procedure similar to Example 7, Step 2, to give
* the desired product (0. 6 g). MS(FAB): m/e 464.



and stir at 70 [err]C for 1 week to obtain the title conpound. 25 Exanple
18N. Treat the product of 18C according to a procedure simlar to Exanple
17M Step 3. Exanple 19 [err] -49 - [err] Exanple 19A: Step 1. Treat the
product of Pregalhgbdesyy 7 using a procedure simlar to that gepordsRethsi n
Example 6, Step 8. Proceed fn a simlar manner to Exanple 9, Steps 8-9,
using the product of Preparation 5A or 3A6 in place 5 of

4- phenyl am no- pi peridine. Proceed in a mar®fr sinilar to the procedure
outlined in Preparation 2, Step 4, optionally substitufing HC for TFA

Acyl ate the amine accof tahtieRyodudt frepedigpd ‘S’%"Pﬁheaﬁpﬂf@;“'lﬂr‘%géml@rﬁ 1 Step
2A, using 3, 5- di makbottingts @yprocédure sidsilar & Exarfiple B ©adivd the followingt of Step 1
using a procedurecgh_@ipbﬁa .to Exanple 10 5, Step 4, to obtain the title
conpound. Alternatrvely, Yor the preparation of Qﬁgi cally active material,
treat the product derived froma pgo ure sigfar to that of Preparation
6, Steps 1 and 2, substituting 3, 5-dijnefhyl benzoy|_yehl oride for

3, 5-di chl orobenzoyl chloride in Step a v ng the product of Step 2
in a procedure 15 simlar to that describ 4 "N eparation 6, Step 4B.
Continue with the, cl

Cl
MS(FAB):
Example | Carboxylic Acid XT m/e
Cl Ci
30A o A A e, P Acny | 617 (M+1)
0 0
) B
308 |H Ao | N ~Pch, | 597 (M#1)
0 : O
Ci Cl
. | N | SN
30C H Ao | AN AP | 837 (M)
O )
30D B [ ) 626 (M+1)
FR
K 2 CHs a" o CHg
O O
Ci [o]]
Y )
30E | H Aome | Aome | 633 (M+1)
0 O
OMe OMe
OMe OMe
30F | HO ome | # oMo | 658 (M+1)
o I X
OMe OMe
30G _”“\,(Qom "”Y©\oue 628 (M+1)
o 0




procedure outlined in Exanple 11, Step 5,
Exanpl el3A, Step 2. Exanple 19B: Al kylate the product

I n Exanpl e

foll owed by the procedure of

19A with

BrCH err] CN using a procedure simlar to Exanple 2A to give the title

conmpound. 20

woomeda 19C.  Use a procedure sinmlar to that gepassspstssi n

Exanpl e 4 using the product ! of Exanple 19B to obtain the title conmpound.

Exanpl e 19D: Step 1: Al kylate the product

in Exanple 19A with

al Iyl chl oroacetate according to a procedur'e57s'i mlar to Exanple 2 to give

the allyl ester. 25___Step 2: Treat the product of Stepn 1l using
simlar to Exanplle 5, Stepl|4. Step i3: Cofpl e the]produgt of Step
2-am no-1, 3, 4-t hi pdi azol e accordi 0 a | ar to Ex4g
Step 2, to give the e ¢o 0 Al ko8 aher) !
of Exanple 19A with the prg¢duct jof anpl using a
simlar to that described irLF)(Qn:pln ?Jm.ing@ 5 eq of NalHiao
title conmmpound. -50- Exanple 20 |[err] Exanpl el20A:|Step 1: Tr
product of Preparjption 7 uging a p dute siml to
301 HO 600 (M+1)
F O F
Example 31
NOH
NH
OH 0 2¢i
Ph N

Cl
Cl

l )ﬁ
NoA
HaC § CHa

procedur e
2 wWith
npl e .15G
e product
rocedure
tain the
eat the

§teg. 1: Treat the product of Preparation 7 according to a procedure
similar to that described in Example 6, Step 8. Proceed in a similar

manner as described in Example 9, Steps 8-9, using 4-phenyl-4-

hydroxypiperidine in place of 4-phenylamino-piperidine.

Step 2: Treat the product of Step 1 using a
5, Step 4.

Step 3: Treat the product of Step 2 in a similar procedure to that of

10 Preparation 2, Step 4.

procedure similar to Example

Step 4: Treat the product of Step 3 (8.4 g) with 2-chloro-6-methylpyridine-
4-carboxylic acid (3.84 g), according to a procedure similar to Example 8

to give product (5.9 g).

Step 5: Treat the product of Step 4 (3.65 g) with BrCH2CN (0.725 g)

15

according 1o a procedure similar to Exampie 2A to give the product (1.9 g).

Step 6: Treat the product of Step 5, (1.8 g) using a procedure similar to
Exampie 4, to give the title compound (1.31 g). MS(FAB): m/e 675 (M+1).

Example 32
OH
o1 e
Ph N~
- N l N
HiCo
o]

Ci

Cl
7
RN



S that described in Exanple 6, Step 8. Proceed in a sinmlar manner to
Exanpl e 9, Steps 8-9, using 4-hydroxy-4-phenyl piperidine in place of 4-
phenyl am no- pi peri dine. Proceed in a manner simlar to the procedure of
Preparation 2,uShéRefl OPtI onal Iy substituting HO for TFA. pégiseabsiss he
am ne according to a procedure simlar to Preparation 2, Step 2A, using 10
3, 5-di net hyoxybenzoyl chloride. Step 2: Treat the product of Step 1 using a
procedure simlar to Exanple 5, Step 4. St&p-3: Al kylate the product of
Step 2 with BrCH2CN according to a procedure simlar to Exanple 2A to give
the title conpound. 15Alkylgtespndidenmeiectithgrnsedust obExampleatl, SteR hatSitacr i bed
in Exanple 4 usi n@rddaauermrrsrttocéxa B, thivehaiplodute MS(FABY: onp@47d.
Exanpl e 20B: Al kyk@ the product o Exarrpl e 20A, Step 2 with 2-

brono- 1-t - but yl di f'ﬁlzl silyl oxy ethane and deprotect using a procedure
simlar to that described in Exanpl e 2ExampBt 88n the title compound. 20

Exanple 21 [err] - 51 - Exanple 21A: Step 1: Tre Hthe product of
Preparation 7 using a procedure sr to that de ri be Exarrpl e 6,
Step 8. Proceed in a simlar mann descrr bed | Exa Steps 8-9,
usi ng the product of Preparation 3 )b\: .

B

The title compound is prepared in a srmrlar manner to the
procedures of Example 32 by substituting 2-chloro-6-methylpyridine-4-
carboxylic acid with 2-(dimethylamino)-6-methylpyridine-4-carboxylic acid

. and the product of Preparation 306 for 4-hydroxy-4-phenyl piperidine.
10 MS(FAB): m/e 661 (M+1).

S Example 34
Jora N CF
A HQ /OMe °
SO E:
CFg
o)
Ci
ct

Treat the crude product from Example 7, Step 1, according to a
procedure similar to Example 30, substituting NH4OAc for MeNHz in Step
15 1 and using 3,5-bis(trifluoromethyl)benzoic acid in Step 2 to give the title
- compound. MS(FAB): m/e 690.

Example 35
0 CH
HoC ,r\/q /OCHs :
e S GPe § ﬁ]
o] N
: CH
HaC § 8
ct
Ct

- Use a procedure similar to that described in Example 18B using the
20 product of Preparation 5B in place of the product of Preparation 306 to
obtain the title compound. HRMS (FAB): m/e 672 (M+1).



5 in place of 4-phenyl am no-piperidine. Proceed in a manner simlar to the
procedure outlined in Preparation 2, Step 4, optionally substituting HC

for TFA. Acylate the am ne according to a procedure simlar to Preparation
2, Step 2A, uwbhgrezdret hyl - 3, 5-di met hoxybenzoyl chloride. Stcrpsgse3tseat the
product of Step 1 using a procedure sinmlar to Exanple 10 5, Step 4. Step
3: Alkylate the product of Step 2 with BrCH err] CN using a procedure
simlar to Exanple 2A to give the title Céﬂpound Exanpl e 21B: Treat the
product of Exanple 21A using a procedﬁ'e S|lm %r to that described in
Exanple 4 to obtain the title conmpoun

Exanpl.e 22 [err] Use a procedur g~ RCHar to U@% dE5cribed in Exanple 20A
usi ng the product of Prepar atio% n plde o
4- hydr oxy- 4- phenyl pi peridine in St L &i tle conpound. HRVS
(FAB, MtH err]): me calc'd: 20 691.2778
Use a procedure simlar to that descri be

tri met hoxybenzoyl chloride as the acid ch

title conpound; M5 (FAB): me 716 (Mtl), 52
Step 1: 4-Piperidone hydrochloride (50 g) in saturated NaHCOj3 solution

(1L) was treated with a dioxane (30 mL) solution of benzyloxycarbonyi-

5 chloride (63.4 mL). The solution was stirred for 18 h at room temperature
then extracted with EtOAc (2 x 500 mL). The organic fractions were
combined, washed with 1N HCI (500 mL) and brine (500 mL), dried over
MgSOQa, filtered and evaporated to afford 1-benzyloxycarbonyl-4-
pipetidone (75 g).

10 Step 2: 2-Bromothioanisole (13.7 g) in TMF (120 mL) was cooled to -78°C
(intemal temperature) and treated with n-Buli (36.5 mL, 2.5 M hexane
solution). After 10-15 min., a THF {120 mL) solution of the product of Step
1 (12.5 g), also at -78°C, was added via a cannula. The combined mixture
was stirred for a further 18 h, during which time it warmed to room

15 temperature. The solution was treated with saturated NH4ClI solution (250
mL), EtOAc (250 mL) and the organic layer separated. The aqueous
portion was extracted with additional EtOAc (2 x 250 mL). The organic
extracts were combined, washed with H2O (250 mL) and brine (250 mL),
dried over MgSO4, filtered and evaporated to give an oil. Silica gel

20 chromatography, eluting with EtOAc/hexane mixtures, gave 1-benzyloxy- .
carbonyl-4-hydroxy-4-(2-methyithiophenyl)piperidine (9.61 g).

Step 3: The product of Step 2 (5.1 g) in CH2Cl» (50 mL) was treated
~ sequentially with trifluoroacetic acid (8.9 mL) and triethyisilane (34.5 mL).

After 18 h, the solution was treated with saturated NaHCOg3 (150 mL).

25  After a further 1 h, the organic layer was separated and the aqueous
“extracted with CHoClp (100 mL). The organic extracts were combined,
. dried over NapSO0y, fittered and evaporated. The crude product was
punfled by silica gel chromatography, eluting with EtOAc/hexane mixtures
to glve 1-benzyloxycarbonyl-4(2-methylthiophenyl)piperidine (3.3 g).
§teg The product of Step 3 (2.55 g) in CHClz (30 mL) was cooled to

: ~ 0°C and treated with mCPBA (60%, 2.16 g) and stirred for 1 h. The
reaction mixture was treated with ice (20 g), saturated NH4OH solution (20
mL) and stirred for 10 minutes. The organic layer was separated and the
aqueous layer re-extracted with CH2Cl2 (2 x 30 mL). The combined

40d 691.2769. Exanple 23 [err]
n Exanple 20A using 3,4, 5-
?ere in Step 1 to obtain 25 the



Exanple 24 [err] Use a procedure simlar to that described in Exanple 11,
using the product of Preparation 306 as the amne in Step 6 to obtain the
title 5 conpound. HRMS (FAB, MtH err]): me calc' d: 709.2147 found

709. 2138. Exa qLerr] Using a procedure simlar to thap-pisdiap e 2,
met hyl at e prog%gg Exarrpl ‘e 3H5, replacing nmethyliodide w tﬁ%

nmet hyl br onpacet at e. Deprotect the resulting product and couple to the
product of Exanple 12 Step 1, using the {fbccedure of Exanple 9, Step 9,
to obtain the title corrpound HRVS ( FAB, err]): me calc'd; 798.2537;
found 798. 2538. Estgapiceporiprsaver dxed over Mgsggeﬂ&prpe@a@!myaeorﬁm gV 8 t hat

d]gasg [ '5b§d 'hln Exg B, B-q’l%aU@él Gﬁroﬁ!até‘d‘rhﬂw)eﬁn twitH EW@MC@%MU@& i nst Fad
compound. 1RVS (FAES (EER %ar@&f?%-gﬂ?sneﬁﬁ%ﬁ%%@%%@ Ao gn, e
Exanpl e 27 [err] StepiSicThe pladbetnfSlen# (9.64) was trasied with Bifugepcetic Bk'ﬁrrpl e
13A using 3- 5 (10 mL) and heated at reflux temperature for 45 minutes. The reaction
mixture was cooled, diluted with toluene (40 mL) and evaporated. This
procedure was repeated two more times. The residue was treated with
CHgzClg (70 mL) and adjusted to alkaline pH via addition of NH4OH
solution. The organic layer was separated, dried over MgSO;, filtered and
10 evaporated to give 4-(2-methyisulfinyiphenyl)piperidine (0.3 g).
Step 6: Using a procedure similar to Example 9, Step 9, the product of
Step 5 is coupled to the appropriate O-methyloxime to obtain the title
compound. Mass Spec (FAB) 684 (100%).
Using the procedures of Steps A through E of Example 36, starting
15  with 3-bromothioanisole and 4-bromoethioanisole, the corresponding 4-(3-
- methylsulfinylphenyl)piperidine and 4-(4-methylsulfinylphenyl)piperidines
' .» were obtained.

Lo Example 37
i ~ OCHs

|

0 I OCHs
OCH,
0

Ci
Ci

20 Step 1: Treat the product of Preparation 7 as described in Example 20A,
acylating the amine using 3,4,5-trimethoxybenzoy! chloride.
Step 2: Treat the product of Step 1 using a procedure similar to Example
5, Step 4.
" Step 3: Alkylate the product of Step 2 with BrCH>CN according to a
25 ‘procedure similar to Example 2A.
~ Step 4: Treat a solution of the product of Step 3 (2.5 g) in CH3OH (37 mL)
~“with NaOCHg (200 mg). Stir for 18 h. Treat the resulting solution with
Q_HgONHz-HCI and stir for 3 h. Remove the solvent and re-suspend in
_ ‘CHgCla, dry over MgSQy, filter, concentrate in vacuo and purify by silica
30  gel chromatography (5 x 20 cm; 5% CHaOH/CH2Clp) to give 2.2 g of the
" desired product as a white foam. HRMS (FAB) 730.2774 (M+H+).

w
B el



-53 - chl oro-5-nethyl -benzoyl chloride instead of 3,5-dichl orobenzoyl
chloride to obtain the title conpound. HRVS (FAB, MtH err]): me calc'd:
706. 2694, found 706. 2701 Exanple 28 [err] Step 1. Condense glycine with
3, 5-di chl orob | cid according to a procedure simlar tGdExa .
Treat the resu 6?%4{;69%m de with NaH fol | owed by i odoet hane a?cord%gisg
Exanple 2. Treat the resulting materi al
N-et hyl - N- (3, 5-di chl orobenzoyl )- 10 gl yci+&! sret hyl ester. Step 2: Using the
procedures of Exanple 11, Steps, 2-5, substituting the product of Step 1
for the product of Exanpl e Thé folwing formalations ekgmplify ispmenefitbeidapagty be
prepared using pracadur @i RlEloR! h @alH, e teiin BBtV cobsound kergiste aconpounds
are prepared by reacting the roijuct of 15 Step 2 with an appropriate am ne
(for 28A to 28C, S¥BP s

A .SA-SC;@E@QEQE-%S see Preparation 306)
according to a procedure simlar-to Ex —-otep 9, substituting
NaB( OAc) 3H f or5 NaBH3CN and optional |y sulfabletsiti ng 1, 2-di chl or oet hane for

wi th di azonet hane to give

2,2,2-trifluoroethggol. [err] 20 jngradisht- mg/tablet ma/tablet
1 Active Compound 100 500
2 Lactose USP 122 113
g3  Com Starch, Food Grade, as a 10% 30 40
paste in Purified Water
4 Comn Starch, Food Grade 45 40
5 Magnesium Stearate 3 7
Total 300 700
Method of Manufacture

Mix tem Nos. 1 and 2 in suitable mixer for 10-15 minutes.
Granulate the mixture with ltem No. 3. Mill the damp granules through a
coarse screen (e.g., 1/4°, 0.63 cm) if necessary. Dry the damp granules.
10 Screen the dried granules if necessary and mix with ltem No. 4 and mix for
= 10-15 minutes. Add item No. 5 and mix for 1-3 minutes. Comprass the
mixture to appropriate size and weight on a suitable tablet machine.

EXAMPLE B
Capsules
No. Ingredient mo/ftablet mo/tablet

1 Active Compound 100 500
2 Lactose USP 106 123
3 Com Starch, Food Grade 40 70
4  Magnesium Stearate NF 4 7

Total 250 700

15 Method of Manufacture
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

—~ Ty

7T “machine.
2200 EXAMPLEC
rile Powder for injectio
oo _ Ingredient mg/vial  mglvial
.. Active sterile powder 100 500

For reconstitution add sterile water for injection or
bacteriostatic water for injection.



Exanple 29 [err] Step 1: Add carbonyldiimdazole (24 g) to a solution of
allyl -3,4- dichlorophenyl acetic acid (30.6 g) in anhydrous THF (600 niL).
Stir the 5 reaction mxture at 23 [err]C for 1 hr. In a separate flask,
under N err], dissolve potassiumt-butoxide (16.8 g) in anh %8,2; 425
m.). Cool the%%?’?ﬁ‘%n to 0 [err]C and add [err] (200 m) ogféii;fa n%glg.(Add
the acyl im dazole solution to the potassiumnitronate solution via

addi tion funnel while keeping the internalg2enperature between O[err]C and
5[err]C. Renove 10 the cooling bath and stir at 23[err]C for 2 days. Cool
the reaction mixture to O[ &telif vitrodamed imr vivan taotivityl of tHevbosapoyrsisoof fenmula

Separate the orgap Welermfied by RS KRG f Meldit, 3uMeas4 tastof
SRR i e ol e
gn_d adﬂ H err] O ( isdlawg harAdigr frachbar i, dssay 1516t gf) therefipor afiNitsantagonists ni n.
tir the reactgon_ i e Heat
the reaction m5 xt Sﬁeg"{b %,{?E\S;fpe,ﬁrd %&# %@Néeﬁdﬁgélgg%{/ﬁkﬁgé'ﬂng%dé’g@bh&fr [ ﬁt o]
Herr] O (150 ni) Nka agtigity ingdvaiyguinga pigs, rpeasurgment ol DESMFPRERIEIIERNS o) | dis
with THF and H er h©to QiA; anti meumkinirerdciptor bindingrasseg(sh Tgpicalhe resul ting

t i al A t . ' [
15.5°g orange oi W‘%&%ﬁgr# 83?@%"@ VOolRaser piishdd Nolambdr, 008 B V°
of the product of Nigsastivity isxletermingd byrigiiowing aprpc eﬁ["&}q"]“b‘i%io n) to O
[err] C and adgo3, Gesiribedan eHeclitaraplre cébo Wakecul4r. Phaginactiy dBo1998)ape7 {1+2 nl)

and DVAP (0.25 g) 1é\&rmthe reaction mxture to 25 23 C and stir for 16 h.
Add Et OAc (300 niY '8nd wash with Herr]Q (30 m

% Inhibition is the difference ge’iween the percent of
maximum specific binding (MSB) and 100%. The percent of MSB is
defined by the following equation, wherein "dpm" is disintegrations per
15 minute: '

% MSB = (dpm of unknown) - {(dpm of nonspecific binding) X 100

{dpm of total binding) - {(dpm of nonspecific binding)

: It wili be recognized that compounds of formula | exhibit NKj,
~ NKz and/or NK3 antagonist activity to varying degrees, e.g., certain
compounds have strong NKy antagonist activity, but weaker NKa and NK3

20 antagonist activity, while others are strong NK2 antagonists, but weaker
NK4 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 NK41/NK2/NK3 antagonist activity when
clinically appropriate.

25 Preferred compounds of the genus of this invention have a Ki
< 10nM for the NKy receptor. Also preferred are compounds of formuia |
having a Ki < 10nM for the NK3 receptor. Also preferred are compounds
having a Ki < 10nM for each of the NKy and NK> receptors. More
preferred are compounds having a Ki < 2nM for the NK4 receptor and a Ki

30 < 2nM for the NK3 receptor. Compounds of the invention tested for NK3

- have Ki's in the range of 0.05 to 50nM. The compound of Example 11, the
only amide specifically disclosed in U.S. 5,696,267, has a Ki of 3.6 for the
NK1 receptor and a Ki of 9.2 for the NKz receptor.

. Using the test procedures described above, the exemplified

35 compounds were found to have Ki values in the range of 0.2 to 6 nM,
preferably 0.2 to 1 nM, for the NK1 receptor, and Ki values in the range of
0.2 to 2,7 nM, preferably 0.2 to 1 nM, for the NK> receptor.



IMHA (3 x 30 mL ), H20 (2 x 3 and brine (2 x 40 nL)

dry
(MgSO err]), and .concentrate. Pur mgﬂj@um 'mﬂ"fe vmth gradi ent of 4%
Et OAc/ hexanes to 25% Et QAc/ hexanes) f a solid. M5
(Ad+/CHerr]) me 432 (M 1 Ste "I'r at *a sol uti orcTisIsa2spr oduct
of Step 3 (5.WO§%2P% npl)/in EtOH (100 nL) and Herr]O (25 m) with [err]
(5.54 g, 66.3 nmol) and stir at 23 [err]C for 2 days. Concentrate the
m xture and add Et OAc (200 nml) and H err}@&3(-20 nmL). Separate the | ayers and
wash the organic layer with -55 - 1M [err] (2 x 20 nL) and brine (20
m.), dry (MySJ erwhatiacthimed:centrate to an oil. Purify (Siderr]; elute
with a gradient of 4% Et OAc/ hexanes to 15% Et OAc/ hexanes to give 1.8 .g of
clear oi | . M8 (O 4/ CHpegdhpouRdesehétted i) thStgepurbcormisting of he product of Step

4 according to a procedure simg@r tg 5 Exa C@A Step 5, oo @ptain the
ol
ct

title conpound. N%FAB) m e AGSHEIKL) . HEBe co oths Qf formul a
29A to 29D are pre qyéjﬁby re ct ng e prod ﬁ Z‘%@
appropriate am ne Pfo b4 3 sée cfirepar ati dh : D" e
Preparati on 306) according a 100 procedure simlar to rrpl% 9, Step 9.

[err] Treat the crude produsi™giom Exanple 7, Step 1, (1. @) with’l5
[err] accordlrgg to a procedugie simlar to Exarrple 7, Step®, to give

_CHa

HN CHy
‘/L o o CHs

I 7 CH
i o, (18, o LR
N O N Ci

Ci
|
cl c Cl

) (o , Cl )
10 CHa
0 ) 6 Cl
c'\l)\/c;‘\l C _ N/ Clm
o N N ci o, N
. o |
cl ‘HN
e o cl
o
HaC py N N CHs
H o G\l N ci
o
F L
cl



the desired product (0.6 g). MS(FAB): mle 464. -56 - Treat the product
fromStep 1 with the appropriate carboxylic acid according to a procedure

simlar to Exanple 8 to glvethefou"ﬂu [err] -57 - [err]
Step 1. Treat the product of Prepar "ﬁlmam ,m; to a pepisskpsssssi m | ar
to that descrWeayeH Exarrp e 6, Step' 8.° Ptocked im a simlar 5 nmanner as
described in Exanple 9, Steps 8-9, using 4-phenyl - 4 hydr oxypi peri dine in
pl ace of 4-phenyl am no-pi peridine. Step 264-reat the product of Step 1
using a procedure simlar to Exanple 5, Step 4. Step 3: Treat the product
of Step 2 in a simlar procedure to that of 10 Preparati LY Step 4. Step
4: Treat the product of Step 3 (8.4 guyith 2- chI or o- 6- ﬁhyl pyri di ne-
4-carboxylic acid (3.84 g), accordi nf &H2t 0 Exanple 8

to give product (’_5309 m N/ CHa
N 1
N G mf.lm'm

OCHs

c'::@ OCH3
“‘\’5& OCH3
o]

cl HsC. /
’ I‘:I’“\/Q\‘ N CHs
CHj 0o G LN cl
O 3
c!
cl
)
N N
. o o
CH
0 o (o] 3
HgC\NJ\/Q\I‘\ N (;‘,H3 Cl I;I\NC‘ l\{, CHa
0 G\J N oo ~N o CHa
o '
cl l Cl
5 cl c 1
N
\
sf“ NH - OoHe
: ‘,k |
0
g ci NHz

: /
N
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o
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Step 5: Treat the product of Step 4 (3.65 g)-wth [err] (0.725 g) 15
according to a procedure simlar to Exarrpli @a to give the product (1.9 g).
S

Step 6: Treat the product of 33“3!\ | Hm ing a procedure simlar to
Exanple 4, to |v3912pe trtle VS( FAB) : i pctidssshdss ) .
Exanpl e 32 [ewgﬂ - I A kyT at’e and deprotect the product of Exanple
31, Step 4, using a procedure simlar to Exanple 2B, to give the product.
MS(FAB): me 647 (M+l). Exanple 33 [err] -Bhe title conpound is prepared in
a simlar manner to the procedures of Exanple 32 by substituting

2- chl or o- 6- et hyl pyri di ne- 4- carboxyli &. achd Wth

2- (di et hyl am no) - 6- et hyl pyri di ne4- cardaxylic acid and the product of
Preparation 306 .for 4- hydroxy-4-pheny§9erl dine. 10 My( FAg me 661
(Mtl). Exanple 34 [erid Treat the cru pregduct from Exanpl ei7, Step 1,
according to a pridsedyge [%{s:[‘ﬂ lar to ,ﬁ(aﬁ-ﬂd 30, substituting: err] QAc for
MeNH err] in Step 15N la @n 3, -ms quororrethyI) oic acid in
Step 2 to give the t|tIe

Cl O
cl HSC‘NJ‘\’G\I / CHa
B o leé»

Cl
OCHz Cl
,CJ\/Q C / CH3
3
Cl S CHag

H3 (:N\C N CHs

o] N N

cl V& CH3

(o]

Cl




conpound. MS(FAB); me 690. Exanple 35 [err] Use a procedure simlar to
that described in Exanple 18B using the20—product—of Preparation 5B in

pl ace of the product of Preparatio he title conpound. HRMS
(FAB): Me_ 672 (M+l). -59 - :Hl Hmrll mlmup 1 4 Bb@m’sgm
hydr ochl ori dew@SW2684 i n sat ur at ed NaHCE] e¥r ¥ sl utl on was treated

w th a dioxane (30 nlL) solution of benzyl oxycarbonyl - 5 chI oride (53.4
m.). The solution was stirred for 18 h atgeeom tenperature then extracted
with EtOAc (2 x 500 nlL). The organic fractions were conbi ned, washed wth
AN HG (500 nL) and brine (500 mgH dried over MgS(err], fili@Hed and
evaporated to afford 1-benzyl oXdycarbonyl -4- piperidone (75 . 10 Step 2:
2- Bronot hi oani sole (13.7 g) i N, (120 ni) vvas cooled to - rr]C

(internal tenperature) and tr@tecf 40 n- B (36.5 ., 2 xane
solution). After 10x¥p m n. ,NaGHtlF 20H oI t on of thé pagduct of Step

1 (12.5 g), also Werr] . Mag allded V|ha a The fo ed
m xture was stirr rther €l during v@u i rre@'to room
15 tenperature. The solu wa§)treated Wi th saturate H er@] d sol ution
(250 ci cl '
c , Cl '
N.
¢ LOH
s NH N
(‘o NH2
o 0 CH
o] o CH ’ 3
L SC P LP W C S
N G, LN N CH
CHs © g CHs 3
Cl
cl o 4 '

10



m.), EtOAc (250 nlL) and the or gamc*#ayer\sgp\r ated. The aqueous portion

was extracted w th additional Et he organic extracts were
conbi ned, vvashed with Herr]O (2 67@ ”ﬂ, (250 nL), dried over
MgSg err], %éf‘g’t and evaporated t® gL Silica gelTnesr3zss
chr omat ogr aph ing with Et OAc/ hexane nixtures, gave 1-benzyl oxy-

car bonyl - 4- hydroxy 4-(2- met hyl t hi ophenyl ) pi peridine (9.61 g). Step 3: The
product of Step 2 (5.1 g) in[err] (50 mbB7 was treated sequentially with
trifluoroacetic acid (8.9 nL) and triethylsilane (34.5 nL After 18 h, the
solution was treated Qi at ur at ed‘?\%ﬂ{:g]err 150 ). § 3after a

further 1 h, theHefgaticlli was NsefHs gl ed ﬁ&(f.e aqu‘eo&? racted with
[err] (100 ni). The rga%c@(\w C ﬂ%a naq,NgN e[r],
filtered and evaporat ed. The €ru pr ogduct S pUéffi by lica gel

ve

chromat ogr aphy, eluting w thPE hexane m xture
1- benzyl oxycar bonyl - 4( 2- net hyl Chigpphenyl ) pi peridine (313 g). 30 ,Step 4:
The product of Step 3 (2.55 g) in [err] (30 m_) was cooled to O[err]C and
treated with nmCPBA (60% _2.16 Q) an@Cﬁblé’l‘ed f h. The r @@ on m xture
was treated with ice§20 ), satumateeis rr] sg\)fljgn (20 §L) cap@!stirred
for 10 minutes. Wa@ODr al yer ar Y En8 (hy aqueSus er
re-extracted with [err] )T Thé c@*rrblned0 -6 B @ortions
were dried over I\/gSQerr] filt dar?d evaporated to gl a gém Silica
gel chromat ography, eluting V\nct'tblEt OAC/[err] m xt ures,

2N

OCHS

Hac‘ui,?\j G/\é'\ Y@ HZNLQGELCHS C’

cl ,
OH
HsC O / cl
3 7:\‘ N CHg N,ocns
N YQ
z cl ‘,L NHa
o) cl
cl N R ALK
CHs © 6\' cl
o)
cl : :
cl
E
s
f cl
I CH k/Gq N CHa
G ﬁ G« L_N
ci c
ct

10 cl ,



gave 1-benzyl oxycar bonyl 4 (2 nei—hw_suuj_n;d_phﬂm )pi peridine (0.5 g). Step

5: The product of Step 4 was treated with trifluoroacetic acid 5

(10 nL) and heat ed at refI ux tﬂmm,ﬂﬂ m Hm, m nutes. The reaction

m xt ure was %9(? d| | uted wit and evapopad/Hshsndis S
procedure was epe”ted two more tines. THe restdue was treated with CHCI 2
(70 m.) and adjusted to al kaline pH via addition of NH err] OH sal ution. The
organi c | ayer was separated, dried over MEHM, filtered and 10 evaporated
to give 4-(2-nmethylsulfinylphenyl)piperidine (0.3 g). Step 6: Using a
procedure simlar to Exanple 9, Step $Hat he product of Step 5 is coupled to
the appropriate OmetByI oxime to obtapn ;_,ha;ltitle conpound. Mass Spec (FAB)
684 (1009 . Usi ngaéhe pr dures of NSt Q'ps hrough E of Exanple 36,
starting 15 wth 3% 6hl I t hi oani sol e, the
correspondi ng 4-(3- Hret hybsu henyl pi peridi ne and

4- (4- met hyl sul fi nyl phenyl) pi perid S were obtained. Exanple 37 [err] 20
Step 1: Treat the product of PrepaKatdion 7 as described in Exanple 20A,

acyl ating the am ne using 3,4, 5-trfhet hoxybenzoyl chloride. Step 2: Treat
the product of SHe® Jcmsi ng a procedure sinilar to Exanple 5, Step 4. Step
3: Alkylate the proluct of Step 2 with BrCH err]CN according to a 25
procedure simlar Exanpl e 2A.. St ep 4. Treat a solg¢hpn of the product of
Step 3 (2.5 @) in & r]oH ?C

Twi t G:I—I[errll/(cg.gocl*rg) Stir for 18
h. Treat the resulgi oI ut i Y@\ NYQ
Cl
. ?é“ ﬁ :
. ' Cl Ci

Cl Cl

3 ’

aC, )‘\/C;N
N C\/é& J
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JOCHg ©l
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G Ly
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[err] and stir for 3 h. Renpve the solvent and re-suspend in [err], dry

over MgS err], filter, concentrate in purify by silica 30 gel
chromat ography (5 x 20 cm S%W of the desired product
as a white foggoesish (FAB 730. ‘mﬂﬁ(ug ﬁ!‘mﬁ 61 - The fpttossoapss

formul ati ons exerrpl I fy so of t of this invention. In each,

the term"active corrpound refers'to a co ound of formula |I. EXAMPLE A 5
Tabl et s No. | ngr edi ent -6 ng/tablet ng/tablet 1
Acti ve Conpound 100 500 2 Lact ose USP

122 113

aSt arch, FoodiG ade, as a 10% 30 40 paste
in Purified Water

orn St %r,@ﬁl,'*aF d G ade 45 40 5

Magnesi um St ear at e 1 3 7 Tot al

300 700 Met hod 1are Xctltem Nos. 1 and 2 in suitable

m xer for 10-15 mnutes. G IMCO the mixture with ItemNo. 3. MII the
danp granul es through a coa cgcreen (e.g., 1/4", 0.63 cm if necessary.
Dry the danp granul es. Cl and

OCH;Z

NH, OCHj
OH
OCH;3
cl
c ] ) . )
and diastereomers, enantiomers, rotational isomers, E and Z isomers of

the oxime, and pharmaceutically acceptable salts thereof.
5 2 A compound of claim 1 selected from the group consisting of

_OH
»
GHs °
. o) O
~PcHg S8 e, ’ CHa
N N ] N N
_ ci
o .
cl
c .
/0H _OCHg
N
]
/‘ NH2 A N“z

, CH OCHg

5& “;5‘ A,
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HO 0 NN N
o

Ci

' cl
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10 Screen the dried granules if necessary and mx with Item No. 4 and m x
for 10-15 mnutes. Add item Ne-—5—and—mx—+tor—1-3 mnutes. Conpress the

m xture to appropriate si ze and abl e tabl et nachi ne.
EXAVPLE B Capsul es No. Hm“ﬁ rl””ﬂ' r BT s

ng/tabl et 1 W@P?@fgz‘Corrpouhd 100 £00° 2~ Lact ose
UsP 106 123 3 Corn Starch, Food G ade
40 70 4 Magnesi um St earate NF -70- 4 7 Tot al
250 700 15 Method of Manufacture Mx ItemNos. 1, 2 and 3 in a
sui tabl e bl ender for 10-15 m nutes. Add 1@®m No. 4 and m x for 1-3 m nutes.
Fill the mxture into suitable twoopi ece<h§rd gel atin capsules on a .
sui t abl e encapsul ati ng nachi ne. N EXAMPLE C
Sterile Powder for Injection I gr ed| ent ng/ VoG, rrg/w al
Active sterile powder ) Ci 100 )ho 500 For r’ec;ggs? tution add
sterile water for@ﬁ' i on r%a"b i ost at @ier follmwﬁ
o ]ﬁ&rﬁ N
° Cl
“ ci , Ci :
_OH N’OH

|
3 o) .
P
HO N| EHa LN J\/G\: cas
{) [ N x Ci H o G\lv&/ cl
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-62 - The in vitro and in vivo activity of the conpounds of formula | can
be determ ned by .vari ous procedures Rnmowrin the art, such as a test for
their ability to inhibit tiﬂ mm/l“mmu"re NK[ err] agoni st Substance P,
an isol ated hagsg%,zég;rache a test of the efPeryusssf3zsK| err |
ant agoni st s 5% ubst ancé P:i rdudedsai Tway m crovascul ar | eakage,
measurenent of NK[err] activity in vivo in guinea pigs, neasurenent of
bronchoconstriction due to NKA, and neurolinin receptor binding assay(s).
Typi cal procedures are described in W06/ 34857, published Noyenber 7, 1996.

NK[ err] activityC}s ogterm ned by follow ng a procedure sinflar to that 10
described in the ature, e, I\/bI g@ll a@ P macol ., 483&;‘9%), p. 711-

716. % I nhibition he di ff.er(ﬁ{i betwe ent specific
bi ndi ng (MSB) and'\dDg@s The Mericeffyof MsBlis def kol i Ng
equation, wherein dﬁZi\N S i ions per 1 5 m e 0

[err] It will be recogniz hatOconmpounds of fornul gyl hibit NK[err],

NK[err] and/or NK[err] a@itafonist activity to varying degrees, e.g.,
certain conpounds have str g NK[err] =ant agonl st activity, but weakér
NK[err] and NK3 20 antagonist activity, V\:FI ﬁhers are stc?gng NK[err]
ant agoni sts, but weaker NK[err]NaWiI NK[ err ragdoni st s. W e conpounds
W th approxi mat e equi pot ency ar referred, ig is also within the scope of
this invention to use corrpoundgA 20t h une@ual '\5[ err]/ Wa ] / NK[ err]

ant agoni st acti vi @®hen clini Qb'g opria en CHa Preferred
conpounds of the L@Of thth uw %have E:\
OCH3 N\/Eﬁijl CHa
. Ct
Cl
H3C, ,CHs
N

CH
H
G

CH3
~/EE;V cl ‘/EESKV ﬁrEt101
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| o

,OCHz Cl
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N cl
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[err] 10nMfor the NK[err] receptor. Also preferred are conpounds of
formula | having a Ki [err] 10nMfor the NK[err] receptor. Also preferred
are conpounds having a Ki [err] 10nM ml“mﬂ ujﬂulluml NK[ err] and NK[err]
receptors. Mire preferred are corrpou err] petoéspsdshe

NK[ err] rece®%26%4 a Ki B0 [err] 2riM for‘th® NK[érr] receptor. Conpounds
of the invention tested for NK[err] have Ki's in the range of 0.05 to 50nM
The conpound of Exanple 11, the only ami-d& specifically disclosed in U S.

5,696, 267, has a Ki of 3.6 for the NK[err] receptor and a Ki of 9.2 for the
NK2 receptor. Using the test pﬁedur es descri bed above, the exenplified 35

conpounds were found to have Ki jalues in the range of 0.2 to 6 nM .
preferably 0.2 t for th P¢4s receptor, and Ki values in the
range of 0.2 to ~-98%1 nM for the NK[err] receptor.
-63 - Wat is clainmed; ] &ﬁlected fromthe group consisting
of [err] -64 - [err 8

3. A compound of claim 2 selected from the groug gl?lnsustmg of
3

)\ NHg

HsC, CHs
N

5 Ci
OH
!} NHz .
o) OCH, OCH3
CNFC N'I c?@cﬂa N v/ GHe X
: S¥e!
N OCHs o G N Cl
0]
Ci Cl



-65 - [err] - 66 - [err] -67 - [err]  -68 - [err] - 69- [err]

and di astereoners, enantioners, retational |isoners, E and Z isoners of
wo s AR n N
-73-
OCH3 i
HaC,

IZ

Rcw
w@ e

,/L Ci
0 . NH2 o cl
sC. N W N ?Ha
CHs cl

o and

Cl

Cl
Cl

OCH3

NHz OCH3
r\/g/ '\Yﬁ o

5 4 A compound of claim 1 which is

HZN N CH3

3
2
HO

Cl
. Cl '
ora digstemomer, enantidmjer, rotational isomer, E and Z isomer of the
oxime, or pharmaceutically acceptable salt thereot.
i0



t he oxi me, and pharnmaceutically acceptable salts thereof. 5 2. A
conpound of claim1l selected fraomthe group consisting of 10 ‘[err]

70 - [err]

sel ect ed fror&éé%ﬁ?ggg)ﬁgr]cony st ﬁm"i)mil “Ilﬂml " lﬁl ggworgfrf;;,i,zis,lzis

10

15

-74 -

5. A compound represented by the formula
1
N,OR
z N T
oY
0
Cl
Ci

or a diastereomer, enantiomer, rotational isomer or E or Z isomer of the
oxime, or a pharmaceutically acceptable salt, thereof, wherein:

T is R2-pheny! or R3-pyridy};

R1 is H, methyl, ethyl, -CH2CN, -CHgC'(O)NHg, -(CH2)3SO3H,
-CH2C(O)NHCH3, -CH2C(O)NHOH, -CH2C(O)NHOCH3,
-CH2C(OINHCH2CN, -CHaF, -CH2C{O)NHCH2803H,

N-OCH3 NOH o \-‘\\N . o —
SRS }Ni” or AN ;

R2 is 2-3 substituents independently selected from the group

consisting of chioro, methyl and methoxy;

R8 is 2 to 3 substituents independently selected from the group

 consisting of chioro and methyl;

R4 is methyl or ethyl; and
Zis

U o o
b6 Qo Srbo.

OH

¥

”300*0' 0 SOCH,
N’(\éN
SO GO



5 4. A conpound of claim1 which is [err] or a diastereoner,

enanti omer, rotational.isomer, E and Z isoner of the oxr me, or

phar maceutical |y acceptabl e sal t”“mumullﬂﬂuﬂm 74 - 5. A conpound
represent ed % for mul a [err] enant | PEEUSIY23255t i onal
| somer or | sorrer of/ the oxi'ne® dr § pf‘rar maceut i cally acceptable
salt, thereof, wherein: 5 Tis R[egé] phenyl or R err]-pyridyl;

Rlerr] is H nethyl, ethyl, -CHerr]CN, f [err], [err], [err], [err],
[err], -CH err]F, [err] [err] 10 R[err] is 2-3 substituents

|ndependently select fro the group cogQsi sting of chloro, nmethyl and
met hoxy; R err] i nts ' eptly selected fromthe
group consi sti ng chbor nret\ rr{_ N& nmethyl or ethyl; and 15

Zis [err]

8. A compound of claim 5 whersin T is R2-substituted phenyl, wherein
R2 is two chloro substituents, two methyl substituents or two methoxy and

5 one methyl substituent; R1is methyl, -CHoF, -CH2CN,
. N-OH N-OCHs

s M s A
-CHC(O)NHCH2803H, ’H‘ANHz or ’{/kNHz : R4 is methyl; and

Q\G‘«\ Y\&‘C‘m HscNm\C\

‘°”3""”Yﬁ~0t VC‘CN- o

7. A compound of claim 6 wherein R2 is two chloro substituents, R1 is
methyl and Z is :

Paesy rﬂ“ Wk acieN
%CN- (CHs)gNm ‘C‘ )

or

10



20

R err]-

nmet hyl

is methyl,

R err]

-75 - [err] 6. A conpound of claim5 wherein T is22922(813-¢

substituted phenyl, wherein R err]

substituents ‘or two nmethoxy and 5
-CH| Ejfa

Is two chlOoro substituents,

- CH erwokiDrrerLediidL PROPERTY SRGRNIZATON
S BT npt hyl and Z s

Is two chloro v”a:,,:‘:%; s, two
one net hyl subst i@l ; R err]
nd of cNggs 6 wherein
err )
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