1 DESCRI PTION NOVEL PIPERI DI NE COWOUND 5 Technical field The present
invention relates to a novel piperidine conpound having excellent

tachyki nin receptor antagonistic action. 10 Background art Tachykinin is a
general nane for a group of neuropeptidei and there have been known
substance P (hereinafter referred to as SP), neurokinin-A and

neuroki nin-B in manmal s. These peptides are known to exhibit 15 a various

ki nds of biological activities by binding their corresponding receptors
whi ch exist in vivo (neurokinin-1, %ﬁ@gRPﬁIﬁNz, neur oki ni n-3) . Among
them SP is one of those which have the longest history in the

neur opepti des, and have been studied in detail. Its existence was confirned
in an 20 ex¥P¥ek BIPHBEBENENCEHEPBMNP tube in 1931, and it was a peptide
conprising 11 ami no acids, whose structure was determned in 1971. SP
exists widely in perlpheral nervous system and it has physi ol ogi cal
activiti®s Technasalafddltlati on action, 25 vascular perneability pronoting

action, smooth ”“@ﬁéegfggéﬁécihGQnﬁféhoP 1Q¥Q§r£8récﬂb9einﬁng ?hlne

eXC|tenent) acti TVation action, diUretic act!on ogi cal
action, etccompsumeél hausng éaqeﬁientotanbukmnnanSﬂEBPEDroﬁntagenpstmary
sensory neugopy §pecifical|y, it is knowmn that 30 SP rel eased fromthe
term nus of "posterior horn of spinal cord upon pain inpulse transfers pain
information to the secondary neuron, and that SP rel eased fromthe

perlpth§I ngk rgggdlgggces an inflammatory reaction in the receptor. From
t hese facts @M Bnéf dered to be involved in various

Tachykinin is a general name for a group of
neuropeptides, and there have been known substance P
(hereinafter referred to as SP), neurokinin-A, and
neurokinin-B in mammals. These peptides are known to exhibit

15 a various kinds of biological activities by binding their
corresponding receptors which exist in vivo (neurckinin-1,
neurokinin-2, neurokinin-3). Among them, SP is one of those
which have the longest history in the neuropeptides, and have
been studied in detail. Its existence was confirmed in an

20 extract of horse intestinal tube in 1931, and it was a
peptide comprising 11 amino acids, whose structure was
determined in 1971.

SP exists widely in peripheral nervous system, and it
has physiological activities such as vasodilation action,

25 vascular permeability promoting action, smooth muscle
contracting action, hypertarachia (neurcnal excitement)
action, salivation action, diuretic action, immunological
action, etc., as well as a function of neurotransmitter of
the primary sensory neuron. Specifically, it is known that

30 SP released from the terminus of posterior horn of spinal
cord upon pain impulse transfers pain information to the
secondary neuron, and that SP released from the peripheral
terminus induces an inflammatory reaction in the receptor.
From these facts, SP is considered to be involved in various

35 diseases (for example, pain, inflammation, allergy, thamuria,

incontinence of urine, respiratory disease, mental illness,



35 di seases (for exanple, pain, inflammation, allergy, thanuria,

i ncontinence of urine, respiratory disease, nental illness, 2 depression,
uneasi ness, enesis, etc.), and also, SPis considered to be involved in

Al zhei mer type denentia [Review Physiol ogi cal Reviews, vol.73, pp.229-308
(1993), Journal of Autonom c Pharmacol ogy; vol.13, pp.23-93 (1993)]. 5
Currently, as a therapeutic agent for the above- nmentioned various di seases
(espeC|aIIy for en93|s egre55|on uri pation disorder, _etc. t here have

not been di I&R%SH RIS nd - bxc%?@eﬂ%s?ac%§kﬁﬁin

receptor am@%ﬁ%ﬂ&%fédfﬁ%lﬁél{ﬁﬁﬁiﬁédfﬁﬂ|A@zﬁ$ﬁﬁ@§eﬂ$ﬁé a@héﬂ@ﬂhngév1éQ
action), and at the sane tine, having suff|C|entIy sati sf

sust ai nabi | i Ry {iekembta s nRe et c&0} n/ Vi VRP - 2% 3 %%sb?%gﬁbn)JOEFEaY of
Therefore, acUMaWE PrRSrREEM SQHINof 013, Wb ch3bgs angexyeel | ent tachykinin

receptor antagonistic action, and has suff|0|ently sati1sfying clinical
effect a8 15 the Chargpddtvirc aég@nttheA@@@JGllﬁglasﬂe@n oy ddie gFbawr present

i nvention isg, r&l&ﬁé)a"@%rﬂ%w %%E%@@Vt @éfﬂ#,g_“f&a??c\%ig' “dé CERLPLR,

antagonlstlc action Inical” satis Ing effect N ermso
safety, Sus tw i 160 ydiserddol ishy. dyndmes have 200 heeandiabevepedoryt

o AL Ao T e oD VERLA QPR L 26300, 1 e ne
wher ei n R npItagpriseht sachiopt [ epedlficubbyi t 8P edeceptor antagonlstic
10 action), and at the same time, having sufficiently satisfying
safety, sustainability {metabolism, dynamics in vive, and
absorption), etc. Therefore, a compound has been sought for
which has an excellent tachykinin receptor antagonistic
action, and has sufficiently satisfying clinical effect as
15 the therapeutic agent.

Accordingly, an object of the present invention is to
provide a compound having excellent tachykinin receptor
antagonistic action, and having a clinical satisfying effect
in terms of safety, sustainability {(metabolism, dynamics in

20 vivo and absorption), etc.

Summary of the invention
The present invention relates to a piperidine compound

represented by the formula [I]:
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wherein Ring A represents an optiocnally substituted

(1]

benzene ring, Ring B represents an optionally
substituted benzene ring, R!' represents an optionally
substituted alkyl group, an optionally substituted
30 hydroxyl group, a substituted thiol group, a
substituted carbonyl group, a substituted sulfinyl



benzene ring, Ring B represents an optionally substituted benzene ring, Rl
represents an optionally substituted al kyl group, an optionally substituted
30 hydroxyl group, a substituted thiol group, a substituted carbonyl group,
a substituted sulfinyl 3 group, a substituted sulfonyl group, or a group
represented by the fornmula: R11 R12-N whefein R11 and R12 are the sane or
different and each 5 is hydrogen atom a substituted carbonyl group, a

substituted sul fonyl group, an optionally substituted alkyl group or a
het erocyclic grouftesRraicniSYPstittated (Y)Y 51 eR4Rd 3F din Q¥R gen at om

oxygen atom and sWfridseaitQm %3, ametey/natom wherein the heterocyclic 10
group is optionally substituted, and the nitrogen atom contained in the

heterocyclic group is optionally quildized, or Rl11 and R12 are taken
together, with an adjacent nitjrogén atom to forma heterocyclic group

sel ected from pi peridino grou® a%ﬁcycloheptyl group, 15 pyrrolidino group,
i m dazol i di nyl group, hexahydropyrimdinyl group, thiazolidyl group,

mor phol 110 g OUP, e 0] Yt 0L QuPR ! BLAZRleY I @eOUR. 3G« S IR
wherein the heterocyclic group I's optionally substituted, and fhe nitrogen
at om conbai ned 20 iisn e dgstreradoyw| ix Hrapl fsteptéorzdnyl oxreiped R2
represents hydrogen ”ﬂng|ly ti téﬁk' y

optionally substi t%lh)t}:){e%ﬂargrlrllt?ieor;bl %B%)lup, lar?%%’??’on%#l sh%;s[ﬂ?%tée%‘%a?%t%@oup,

a substituted carcidwll gyroyp cor aa Hed cogeryal b goupprasent sinxyhermo 26 at om

or a group repres%ﬂ&%ﬂsﬂyséﬂégﬁéd ﬂ%gﬂeﬂfkég%en atom, oxygen atom and

sulfur atom as a hetero atom, wherein the heterocyclic
10 group is optiocnally substituted, and the nitrogen atom
contained in the heterocyclic group is opticnally
oxidized, or R and R} are taken together, with an
adjacent nitrogen atom, to form a heterocyclic group
selected from piperidino group, azacycloheptyl group,

15 pyrrolidino group, imidazolidinyl group,

hexahydropyrimidinyl group, thiazolidyl group,
morpholino group, triazolyl group, tetrazolyl group and
purinyl group, wherein the heterocyclic group is
optionally substituted, and the nitrogen atom contained

20 in the heterocyclic group is optionally oxidized,

R? represents hydrogen atom, an optionally substituted
hydroﬁyl group, an optionally substituted amino group,
an optionally substituted alkyl group, a substituted

carbonyl group or a halogen atom, Z represents oxygen

25 atom or a group represented by -N(R®)-, wherein R®

represents hydrogen atom or an optionally substituted
alkyl group, R® represents hydrogen atom or an
opticnally substituted alkyl group,

or a pharmaceutically acceptable salt thereof.

30 In the present invention, Ring A represents an
optionally substituted benzene ring, and a substituent of the
benzene ring is exémplified by an alkyl group, a halogen atom,
cyano group, optionally protected hydroxyl or alkoxy group.

Ring A may have 1 to 3 of these substituent(s) which is (are)



represents hydrogen atom or an optionally substituted alkyl group, R4
represents hydrogen atomor an optionally substituted al kyl group, or a
pharmaceutically acceptable salt thereof. 30 In the present invention, Ring
A represents an optionally substituted benzene ring, and a substituent of
the benzene ring is exenplified by an alkyl group, a hal ogen atom cyano
group, optionally protected hydroxyl or alkoxy group. R ng A my have 1 to
3 of these substituent(s) whichis (are) 4 the sane or different. In the
present i nv&Rti SAMERCTg 9B § nts an optionally substituted benzene
ring, and a substirpuent @frelsheit BeR#ZLNE Jni, NRiny eXeBYdddatt PYap

tri hal ogenoal kyl grqup, a 5 halogen atom a cyano group, .a phenyl group, a
het er ocycl i @PtgreFE loFUASHITP P P L)Y iBelddE & FHITh HiHsgeat ditem
oxygen at omyand e frdh ALMBS MR8 IQ ALRMa 3t 180 g H I, iopal l'y
pr ot ect ed h¥FroxyI or éﬁ alkoxyﬁg?oup. éﬁgb B my ﬁ%ve 1 9g'gﬂggﬁ%hgge

subst i t uent fS)logisnclrtae theE Yadife BIOUPLO adiFTfasrvdntd T Mipr e dreterr asimiple of

Ring A and B g PB dh e i fPPANY At 16 \PTRSQMUe d VS O f S Gl 1 ed
by a conpogkg ﬁﬁeﬁ& n %ﬁ? Ais a benzeﬁg ring of the fo?ﬁﬂ%a: AFH%¥$’AB
A2 15 and RixygeB iadom vk end fUmgtemm tawe Hegrand &tomBl a0 BRLkl ®ougher ei n
A" A2 and A3 are..t. el d ﬁﬂ_ﬁ_’l hd S 9835 O+ | ogen
atom an al %/]l ¥ rt&%g‘,aﬁgﬁeé’%h onéat{ﬁec{/q{v g i CQ.[)P B Ridy &

may have 1 to 3 of these substituent(s) which are the same or

10 different.
A preferred example of Ring A and Ring B in the
compound of the present invention is exemplified by a

compound wherein Ring A is a benzene ring of the formula:

AN

AL113< A3
A2

15 and Ring B is a benzene ring of the formula:

Bl
83
wherein A! ,A% and A% are the same or different, and each is
hydrogen atom, a halogen atom, an alkyl group, an optionally
protected hydroxyl or alkoxy group,
20 B!, B? and B® are the same or different, and each is hydrogen
atom, a trihalogenocalkyl group, a halogen atom, a cyano group,
a phenyl group, a heterocyclic group containing 1 to 4
atom(s) selected from nitrogen atom, oxygen atom and sulfur
atom as heterc atom, an alkyl group, an optionally protected
25 hydroxyl or an alkoxy group. The trihalogencalkyl group is
exemplified by a trifluoromethyl group or a trichloromethyl
group, etc. The heterocyclic group is exemplified by a
tetrazolyl group, etc.
In the present invention, a protecting group of the

30 optionally protected hydroxyl group is exemplified by a



protected hydroxyl or al koxy group, 20 Bl, B2 and B3 are the sanme or
different, and each is hydrogen atom a trihal ogenoal kyl group, a hal ogen
atom a cyano group, a phenyl group, a heterocyclic group containing 1 to 4
aton(s) selected fromnitrogen atom oxyg atom and sulfur atomas hetero
atom an al kyl group, an optionally protected 25 hydroxyl or an al koxy
group. The trihal ogenoal kyl group is exenplified by a trifluoromethyl group

or a trichloronethyl roup, etc. The heterocyclic group.is enplified by a
Letrazol yl GROEASRR PRIREHIREAETHR SHITDRS 2ThIRBTHIL B oup of t ho

30 opti onal Isnyeratrectead dueraoxwl gfresip | sarexargildrid ed, byuiss 6i t oy est i wnal
protection group such as an optionallﬁ& zﬁgst'tuted aryl al ky] group, an

optional |y SI98H AREESIASH! FWRy a a@YPVGr oBF STET 1ot SHFo e

preferred arsgyamiiaiylatdid QB SUEhAS bﬁnﬁﬁi D Uph sl IPRENSEHYD, o oup,
a 5 substituted silyl group such as tert-butyl dinmethylsjlyl grouf and
yRfohl dime oy bt Lyt

tert-but gl dispShHTIISA rlotdp, I0RP s EE\AS dridihp P UP
acetyl groupndPrRABY L EIlPlhe dE DMK G, a@’&fﬁlr@%c;@l%ﬁo@ﬁ'%@&ﬁ‘z@é"

group. In the present invention,” RL i's an optionally 10 subsStituted al kyl
group, an oftamdWal IGF Sbstddeiteld FEHOXPWIORKIIU. I Ubstha Lerdl t HESIP gr oup,

a substit ut gd GArRAN ol ersHbst idAgd sul finyl group, a substituted
sul f onyl grou]"(é):ﬁjlogfr1 ?rgor]'%p represente by@%er_fornul a: R11_ R12-N 15

wherein R11 and RIR &he tiresaife igvalittiatent, t18na@neadthionaldydr ogen atom ,
a substijput ediCANRAIdG W OUP Frodiostid téﬁﬁ%ﬂﬂff@db&%e@%ﬁgﬁé%‘f' 'y

substituted alkyl group or a eterogyclic group containing 1
group, a substituted thiol group, a substituted carbonyl
group, a substituted sulfinyl group, a substituted sulfonyl

group, or a group represented by the formula:

R11

/
R12—N

\

15 wherein R! and R!? are the same or different, and each
is hydrogen atom , a substituted carbonyl group, a
substituted sulfonyl group, an optionally substituted
alkyl group or a heterocyclic group containing 1 to 4
atom(s) selected from nitrogen atom, oxygen atom and

20 sulfur atom as a hetero atom, wherein the heterocyclic
group is optionally substituted, and the nitrogen atom
contained in the heterocyclic group is optionally
oxidized, or R and R}? are taken together, with an
adjacent nitrcgen atom, to form a heterocyclic group

25 selected from piperidino group, azacycloheptyl group,
pyrrolidino group, imidazolidinyl group,
hexahydropyrimidinyl group, thiazeolidyl group,
morpholino group, triazolyl group, tetrazolyl group and
purinyl group, wherein the heterocyclic group 1is

30 cptionally substituted, and the nitrogen atom contained
in the heterocyclic group is optionally oxidized.

In the above, R! is preferably an optionally
substituted alkyl group, an optionally substituted hydroxyl
group, a substituted thiol group, a substituted carbonyl



aton(s) selected fromnitrogen atom oxygen atomand 20 sul fur atomas a
hetero atom wherein the heterocyclic group is optionally substituted, and
the nitrogen atom contained in the heterocyclic group is optionally
oxidized, or R'" and R12 are taken together, with an adjacent nitrogen atom
to forma heterocyclic group 25 sel ected f§om pi peri di no group,

azacycl oheptyl group, pyrrolidino group, imdazolidinyl group,

hexahydr opyri m di nyl group, thiazolidyl group, phol i no group, triazolyl
group, tetr&EStYR, gt P BNEE LA i §i§4 £ Jgfﬂbﬂrf?r%ﬁére@ns‘t”ﬁ%th*étlgﬁéc%if‘én}gioup
is 30 optiongldyp substd t#lg Al d fentndd r@%gefh@tﬁm_—ﬁgpgal ned in the

het erocyclic group is o |onaIIy oxi di zed n the above, Rl is preferably an

optionally substituted alkyl groupgtlan optionally substituted hydroxy
group, a substituted thiol groug, a substituted carbonyl 6 group, a
substituted sul finyl group, aRu ituted sulfonyl group, or a group
represented by the formula: R11 Rl1z-N\ wherein R" and R 2 are the sane or

different, and eag@}reéem $WALRgeRI Ao 8 eSUstd tt gﬁfﬁ y' AHP Wy

substituted sulfo group, an optionally substitute droup or a
het erocyélic gr oupia:dmdaﬁwe’rg dtarn, 42 stlsgsiused e@@ieldorﬁybngnvupog@n atom

o otp i o opt 1 onal 15 SRR TR e Peol T Ay BB b LS ShALEEYRL
heterocyclic groupikyboptiomldy a oxéthrzedyciictheouprebetabhyngsl ano 4
optionally SUbStité%§%h§vl%@léﬁé%ﬁhfrom nitrogen atom, oxygen atom and
sulfur atom as a hetero atom, wherein the heterocyclic
10 group 1s optionally substituted, and the nitrogen atom
contained in the heterocyclic group is optionally
oxidized,
further preferably is an optionally substituted alkyl group,
an opticnally substituted hydroxyl group, a substituted thiol
15 group, a substituted carbonyl group, a substituted sulfinyl
group, a substituted sulfonyl group, or a group represented

by the formula:

Rll

/
R12—N

AY

wherein R'! is a substituted carbonyl group, a

20 substituted sulfonyl group or a heterocyclic group
containing 1 to 4 atom(s) selected from nitrogen atom,
cxygen atom and sulfur atom as a hetero atom, wherein
the heterocyclic group is optionally substituted, and
the nitrogen atom contained in the heterocyclic group

25 is optionally oxidized, and R'? is hydrogen atom, an
optionally substituted alkyl group, a substituted
carbonyl group, a substituted sulfonyl group or a
heterocyclic group containing 1 to 4 atom(s) selected
from nitrogen atom, oxygen atom and sulfur atom as a

30 hetero atom, wherein the heterocyclic group is
optionally substituted, and the nitrogen atom contained

in the heterocyclic group is optionally oxidized.



an optionally substituted hydroxyl group, a substituted thiol 15 group,
substituted carbonyl group, a substituted sulfinyl group, a substituted
sul fonyl group, or a group represented by the forrmula: R11 Rlz-N wherei
R' is a substituted carbonyl group, a 20 bstituted sul fonyl group or a
het erocyclic group containing 1 to 4 atoﬁ#

oxygen atom and sul fur atomas a hetero atom wherein the heterocyclic
group is optionally substituted, and the nitrogen atomcontajned in the
het erocyclic groug™25hss p&ﬁtsie@ﬁalli’&y%%ﬂ%ediheanﬂﬂﬁltzlﬁ%erhﬁ/o? g@?’re
optional |y swastdnautigd saldeti tartep,aasubsidigitefl RICaArPIREAMAHFURd dy an
substituted sulfonyl group or a heterocyclic group containing 1 to
aton(s) sel EAtOKYFHERANIL (TFGRIP ato MO IBRRYSTN A DR ML sTF PR, a2 om as a 30

het ero at omphefAidh it HYRAC KL dup TP UL Hisho PPL b SREh b ¥a SEST 1 t(%’f@!ﬁ’p, a
the nitrogen atom contained in the heterocyclic group is optionally

oxi di zed? 72 P PEHd Prsarbanyle i, IURs Siisied dentapfatkexvprennhl | y
substi tuted aldod, of QiR 10y 1R sind &80 ff | fch by, %‘f‘yd?&%ﬁ‘é&%\?ﬁﬁﬂ group,

mor phol i nocar bonyl group, "a pyridyl am'nocarbonyl “group,

a

n

S) selected fromnitrogen atom

atom an

nd

a

nor phol i noamiviesear lagriggsa B anypi Per i Wi die @ bory| group substituted by

an aIkoxyph%mﬂy%gaggﬁ%zQ%dgéyﬂgqﬁyﬁéygﬁgponyl group, hydroxyl group, a

hydr oxyal kyl'am™n nyl oxy gro or an al kyl pi perazi nocar bonyl group.
the present inventlinorfhet peres@nst jimuant iofn t Hehsl 05 wWptt drenty slibthe t ut ed

hydroxyhoor QR ifn 3t J S BEMIdd Eh Yoy FrSUpssFtat ad CDnMl e UPYR,
(1) a substituted carbonyl group,
(2) a substituted sulfinyl group,
(3) a substituted sulfonyl group or
(4) an optionally substituted alkyl group.

15 The substituent of the substituted carbonyl group in
the above (1)} is exemplified by an optiocnally substituted
alkyl group, an optiocnally substituted alkoxy group, a
substituted amino grocup, a monccyclic heterocyclic group
having 1 to 2 atom(s) selected from nitrogen atom and oxygen

20 atom as a hetero atom (the monocyclic heterocyclic group is
optionally substituted). The substituent of the optiocnally
substituted alkyl group is exemplified by hydroxyl group.

The substituent of the optionally substituted alkoxy group is
exemplified by an alkoxy group, hydroxyl group or a halogen

25 atom. The substituent of the substituted amino group is
exemplified by an alkyl group substituted by a group selected
from a halogen atom, a dialkylamino group, piperidinyl group,
morpholino group, a carboxyl group, a morpholinocarbonyl
group, a dialkylaminocarbonyl group, an alkylaminocarbonyl

30 group, an alkanoylamino group, an alkylthio group, an alkoxy
group, an alkylsulfonyl group, an alkanoyloxy group and
hydroxyl group; piperidinyl group substituted by a
hydroxyalkanoyl group or an alkoxyalkanoyl group;or a
dialkylamionsulfonyl group. The monocyclic heterocyclic group

35 1s exemplified by morpholino group, piperazinyl group,

imidazolyl group, thiomorpholino group, piperidino group,

In



(2) a substituted sulfinyl group, (3) a substituted sulfonyl group or (4)
an optionally substituted al kyl group. 15 The substituent of the substituted
carbonyl group in the above (1) is exenplified by an optionally substituted
al kyl group, an optionally substituted alggxy group, a substituted am no
group, a nonocyclic heterocyclic group having 1 to 2 aton(s) selected from
nitrogen atom and oxygen 20 atom as a hetero atom (the nonocyclic

het erocyclic group is optionall substitutedi The substituent of the
optional |y Taupdt ignads He&Haryy hi2 2k | (9 e By hylek 6591 18EBYH. The

substituent Biode @Rk @ndlhy relehst idUted HIsPyAHRUMdtSe rs4aPld fddi Py an
al koxy group, hydroxyl group or a halogen 25 atom The substituent” of 'the

subst it ut ed i@mieremplodp 8% kel aFFed Bpowm WriGh BRrovupe stpsstitebedbyya
group sel ect m 0 i | &g o) Lper i di

o oup, - ot Bl aup A e oyl o ot & Ferarol; naarbebel S,
di al ky| afri ndeattseria L ktloupl neea B RV i Fodar bohkox B8l gy beipi nana ebkanbdy| ami no
group, an al i : alVion | sul fonyl group, an
alkanoyloxygg%%ﬁg gﬁﬁﬁﬁﬁgh#%£§ {%@%ﬁsgilper¥%?%€¢$%?oup substituted by a
hydr oxyal kasoyKy lgnoufpl rorl salink el doikyet ketroyy L ggoegp oram  di al kyl ani onsul f onyl
group. The V.Clai tey i i enpl 1 f] in

o oup, pi per At s FTREIEL fo S AT S RomETEP hobFha PngTRRUGE: "n

pi peri di no groumrdip far yyvapexp, ¢etwumhydrot hi azolinyl group or

pirrolidinyl group.. T . jt.ue t i rocycl i [ oup
i's exengPified bngﬁ:a %§5H35%%ﬁyW£§éﬁ&%£y%§5%§ﬁﬁ§¢t%ﬁiﬁﬁﬁ¥f %5%?%xg?
group, an alttex\dardonid) growugsenplaf bedyby garoupl kPl group or thienyl
hydr oxyal kyl ami nocar bonyl group, al koxyal kyl am nocarbonyl group,
aIkylthioal@ﬁ?ﬂﬁ'nocarbonyl group,

The substituent of the substituted sulfonyl group in

the above (3) is exemplified by an alkyl group or thienyl

15 group.

The substituent of the optioconally substituted alkyl
group in the above (4) is exemplified by an optionally
substituted hydroxyl group, a dialkylamino group or a
monocyclic heterocyclic group having 1 to 4 atom(s) selected

20 from sulfur atom, nitrogen atom and oxygen atom as a hetero
atom (the monocyclic heterocyclic group is optionally
substituted}). The substituent of the optionally substituted
hydroxyl group is exemplified by an alkyl group, an
alkylsulfonyl group or tetrahydropyranyl group. The

25 monocyclic heterocyclic group i1s exemplified by pyridyl group,
piperidinyl group, morpholino group, isoxazolyl group,
triazolyl group, tetrazolyl group or pirrolidinyl group. The
substituent of the monocyclic heterocyclic group is
exemplified by an alkyl group or a phenyl group.

30 In the present invention, the substituent of the
substituted thiol group of R' is exemplified by a substituted
phenyl group, a substituted carbonyl group or an optionally
substituted alkyl group. The substituent of the substituted
phenyl group is exemplified by hydroxyl group. The

35 substituent of a substituted carbonyl group is exemplified by

an alkyl group. The substituent of the optionally substituted



al kyl sul fi nyl al kyl am nocar bonyl group, an al kyl sul fonyl al kyl am nocar bonyl
group or norpholino group, an oxo group or hydroxyl group. 10 The
substituent of the substituted sulfinyl group in the above (2) is
exenplified by an al kyl group or thienyl Sgroup. The substituent of the
substituted sul fonyl group in the above (3) is exenplified by an al kyl
group or thienyl 15 group. The substituent of the optionally substituted
al kyl group .in the above (4) is exenplified by an optionally _substituted
hydr oxyl gr kY la SHOHRK A Sa R HE Ry oS orova am&%@gﬂmwmﬁ?wa FEOY oD

having 1 to 4 Aat@asine LBl 2 idgmsuld uko:af R b d § T 88870 a§ #duand oxygen
atomas a hetero atom (the nonocyclic heterocyclic group is optionally
subst i t ut ed)Y IR YU AUSRING FHRIBDPtE SHARRP SineEa kel amie oXyPugr oup

is exenplifi£d B Al k¥l art s riddh y Bk S W £y & APk Phoyloxy group .
t et rahydr opyranyl group.” The 25 nonocyclic heterocyclic group is exenplified

by pyrid9l drodydrasyerdiuld group, norpholino group, isoxazolyl group,
triazolyl group, tfﬁlﬁﬁgﬂﬁéeégé%ﬂﬁﬁveﬁﬂfgﬁﬂi{ﬂgU%F%§§5$heT¥e?fsyﬁgtituent of
ifie y

t he nonocyclic heterocyclic group Is exenql_ y an a group or a
phenyl groumukgtituttdee qgredwentl igwem ioh Rt he swbsplidéntd bl hihdroxyl

2 'Subst | ut G A beRy 1 gr B IO ot rer 15 Ve Dee it el 4 o P ey e
substituent of & ersdstliattedte phenyligroupip shaxenpl 1 fEedd byt dpds bxyl
anal iy oo i ARH S e R e R ok L eyt S ot
is exenplifiletdno @t k)l attimocarborydl v dgtemocyclic group is
optionally substituted). The substituent of the optionally
substituted amino group is exemplified by (a) group(s)
selected from pyridyl group optionally substituted by
15 hydroxyl group{s}, pyrimidyl group, an alkylpyrido group,
pyrazinyl group, and an alkyl group optionally substituted by
hydroxyl group or cyano group. The monocyclic heterocyclic
group is exemplified by piperidino group, piperazino group,
morpholino group, thiomorpholinc group or pyrrolidino group.
20 The substituent of the monocyclic heterccyclic group is
exemplified by an alkyl group, hydroxyl group, an oxo group,
pyrimidyl group, pyrazinyl group, an alkylsulfonyl group, an
alkanoyl group or hydroxyalkyl group.
In the present invention, the substituent of the
25 substituted sulfinyl group of R! is exemplified by hydroxyl
group or an optionally substituted alkyl group. The
substituent of the opticnally substituted alkyl group is
exemplified by hydroxyl group.
In the present invention, the substituent of the
30 substituted sulfonyl group of R! is exemplified by an
optiocnally substituted alkyl group. The substituent of the
optionally substituted alkyl group is exemplified by hydroxyl
group or an alkanoyloxy group.
In the present invention, when R! is a group of the

35 formula:



di al kyl am nocar bonyl group an al koxycar bonyl am no group,

hydr oxyal kanoyl am no group, a norphol i nocarbonyl am no group, a

hydr oxyal kyl am nocar bonyl am no group, an al kanoyl oxy group 5 or hydroxyl
group. In the present invention, the subs?'tuent of the substituted
carbonyl group of Ris exenplified by hydroxyl group, an al koxy group, an
optionally substituted am no group or a nonocyclic heterocyclic group
having 1 to 4 atom(s), 10 selected from sul fur atom nitrogen atom and
oxygen atomas a hetero aton(s) (e nonocyclic heterocyclic group is
optional | y substituted) The sulstituent of the optionally substituted am no
group is exenplified by (a) ngup ) selected frompyridyl group optionally
substituted by 15 hydroxyl group(s), pyrimdyl group, an al kyl pyrido group,

pyrazinyl gr ql)‘p1th%n%1ﬁ‘5’s1ﬁ|ﬂﬁént9rd¥1&k@témﬂ%tsétb%éf%r?ﬁl byr firdsQXyR12
group or cyano group. The nmonocyclic heterocyclic group 1s exenplified by

pi peri di no gﬁoﬁﬁemﬁkkﬁ%ﬁiﬁb’ng&&WlQﬁﬂkﬁKﬂSQRﬁQﬂQHRﬁdt#ﬂ%ﬂ&wiﬁﬁﬁ@xmﬁ@roup

or pyrrolidiy Ql%%lmaz e sHist iduenty frdlis, ”3}{‘ &iéﬁaf‘f’ierocyd ic
group is_ ex by an al kyl group, hydroxy group, an oxo group,

pyrim dyp gﬁ@l@@tl;mt@ﬁ r@ﬂylgrqmplprarﬁ #HUBA S e | angkoupgrewe @F kanoyl group
SUbst i 1 Ut d T o O R S it 11 od By Py byl L Erehp Boan
optional |y sulsstoigem @d:carl,kwxymet;u@tdnhean¢umsltfumeaﬂormfa$ he optéomattem,
Thvent i on. RS BaT A PN LR Y Lt St e L R R
exenpl i fi ed ting @ntnggann&ﬂdm/anﬁﬁmnaﬁeﬂheﬂh@ﬂh@ﬁammnydhécswbsmptusnt of
;*r‘leal EQE%SP?" 't%o%‘é‘ﬁtﬁ tdidief AlKY! T9LOURYsT PRI Ifd e M Zmly 9roup or
substltuted alkyl group is exemplified by an
alkylaminocarbonyl group, a dialkylaminocarbonyl group
wherein the alkyl moiety thereof is optionally substituted by
hydroxyl group, an aminocarbonyl group, an
15 alkoxycarbonylaminoe group, an alkanoylamino group, an amino
group substituted by an alkoxycarbonyl group and an alkyl
group, an amino group substituted by an alkanoyl group and an
alkyl grcup, an alkoxy group, a halogen atom, tetrazolyl
group, pyridyl group, furyl group, hydroxyl group, an
20 alkylthio group, 2-oxopyrrolidino group, 2-aminothiazolyl
group, 2-thiol-4-akylthiazolyl group, 2,2-dialkyl-1,3-
dioxolanyl group, a cycloalkyl group, an alkylsulfinyl group,
an alkylsulfonyl group, thienyl group, 5-methyl-
2,4 (1H, 3H)pyrimidinedione group, an amino group or a
25 dialkylamino group. The substituent of the optionally
substituted aryl group is exemplified by nitro group or an
amino group, and the aryl group is exemplified by phenyl
group, naphthyl group, phenanthryl group or anthracenyl group.
The substituent of the substituted aminc group is exemplified
30 by an alkyl group optionally substituted by a group selected
from a halogen atom, an alkoxy group and hydroxyl group, and
the amino group is mono-substituted or di-substituted. The
heterocyclic group is exemplified by a saturated or

unsaturated monocyclic or bicyclic aromatic heteroccyclic



In the present invention, when Rl is a group of the 35 fornula: 10 R11
R12-N (1) the substituent of the substituted carbonyl of Rl1l1 and R12 is
exenplified by an optionally substituted al kyl group, an optionally
substituted al koxy group, an optionally 5 fubstituted aryl group, a
substituted am no group or a heterocycli% group containing 1 to 4 aton(s)
sel ected from nitrogen atom oxygen atomand sulfur atomas a hetero atom
wherein the heterocyclic group is optlonally substituted, and the nltrogen
at om cont ai 488UPn EREDhéfetddfdlrilc IGPEBp if8TYe @6ﬂqﬂuﬂq%F§%hXﬂr I'Yrhe

substi t uent qubhePQQghgqal&bupsug§&&bq@ng¥dgﬂ AR A4S x%ﬂghkjled by an
alkylan1nocarbonya group a kyl"am_nocarbonyl group mhereln the al kyl
0]

noi ety t her BBtragelypt BERAPy l§@l§§1tl|atzl9’tlé’é Wowwdrléma@lwp JLuP,
an1nocarbon p I a noyl am no
n&r@ﬁ?@rgr%ﬁgubg?FEQK gqby g%pgrnglﬂﬁ @R

group, an a tute ycarb group and an al kyl
group, anVﬁ@dgﬂO@wls@§§MPbupédrﬁﬁldnnaﬂkﬂﬁ@ﬂprgPMH§Q%ﬂ$Xﬁ1gnﬂd@w group,

an al koxy g I, n r %k, 197, p r

aroup, Py SoR2gEaIBiAgR" g3 o0, e E ey 10 D, l%io&éﬁfolupd‘mpf
2- am not hi apgkypkoldnydp gr2uphi @Ilp&raldwllt mra:zm,ylplg:eamlrwlz-g:hcaimyl -1,

di oxol anyl | Kyl I yl
alkylsulfonyﬁgggg&gpgﬁ g%%u%ygfgu%%% p%%l nﬁﬁ %H%?#ﬁ pyrlm Hiried one’ !
group, an ahenQOQMmuﬁ @moapZSlGDQEMﬂqﬁmna@ygr@u@uprh@hmﬂmanyhmguomﬁ,the

optionajdy lﬁggé d.ar X'sogk%ﬁylsg%%@l i.f quYlnlxﬂtrO%dDg SDULPrlnélfgﬁt hyl

am no group, ‘an group 1$7éx
group, phengmbhpylq@u@@ﬂlaan@ﬂt@m@@@nymamhMMyrldlnyl group, quinoxalinyl

group, cinnolinyl group, quinolyl group, isogquinolyl group,
benzothiazolyl group, benzisothiazolyl group, gquinazolinyl
group, phthalazinyl group, benzoxazolyl group, benzimidazelyl

15 group, pteridinyl group, pyridopyrimidinyl group,
isochromanyl group, chromanyl group, indolinyl group,
isoindolinyl group, tetrahydroguinolyl group,
tetrahydroisoguinolyl group, tetrahydroquinoxalinyl group,
dihydrophthalazinyl group, etc. Among these heterocyclic

20 groups, pyridyl group, pirrolidinyl greoup, piperazinyl group,
guinolyl group, piperidinyl group, pyrimidyl group, thiazolyl
group, pyrazinyl group, morpholino group, thiomorpholino
group, indolyl group, cinnolinyl group, furyl group,
tetrahydrofuryl greup, thienyl group, etc. are preferably

25 used. The substituent of the heteroccyclic group is
exemplified by a dialkylamino group, an alkoxycarbonyl group,
morpholinoalkyl group, a hydroxyalkyl group, an alkyl group,
benzyloxy group, an alkoxycarbonyl group, an alkanoyl group,
hydroxyl group, an oxXo group or formyl group.

30 (2) The substituent of the substituted sulfonyl group of R
and RY is exemplified by an optionally substituted alkyl
group, cyanophenyl group, a dialkylamino group, or alkenyl
group. The substituent of the the optionally substituted
alkyl group is exemplified by a halogen atom, hydroxyl group,

35 a dialkylamino group optionally substituted by hydroxyl group,

morpholine group, piperidino group or 4-methylpiperazino



The substituent of the substituted am no group is exenplified 30 by an al kyl
group optionally substituted by a group selected froma hal ogen atom an

al koxy group and hydroxyl group, and the am no group is nono-substituted or
di -substituted. The heterocyclic group if exenplified by a saturated or
unsat urated nonocyclic or bicyclic aromat 2 het erocyclic 11 group, such as
t hi enyl group, furyl group, tetrahydrofuryl group, pyranyl group, pyrrolyl
group, imdazolyl group, pyrazolyl group, isothiazolyl group, isoxazolyl
group, pyrBdy¥FPgroup, pyrazinyl group, pyrinidinyl group, 5 pyridazinyl
group, pirrqhidirRgl sﬁb%‘t!@tuﬁ)é‘h"toHﬁk'h&ro@tﬁgondlmﬁ%ﬂﬂétdlMecﬂraﬂ%

i m dazol i nyl group, Eo yf azol i di nyl group, pyrazollﬁ%Lr oup pi per’ dyl
group, pi pefaguRyPIgRoupnd Ror pisolekeyin igid@s Jamanqpahpnyl

benzot hi enytgr%gwan Q@.'ﬁé%{u@flou , 0P ¢ 11230RAR%AIHY Byl AUpand Y AEY!
group, 10 indol group, isoindo yl ‘group, i ndazol yI group, purinyl = ‘group,

qui nol i Z% nymoqpi;@élnﬁ’aﬁﬁpﬁy’m giymidygr e urq@itex dldmgen gitoup, ci nnol i nyl
group, quinglyyl Tglro‘ﬂg’ter%gg’wlﬁ%l ro‘ﬂ{po%ntatl‘%ﬁﬁm%{]fl] a@&'&"a@im‘?&!’) selected
ben2|soth|azolyl group, nazol i‘nyl = group, azi nyl group

benzoxazol ylfrgm@ptr@@ﬁzu Ait@az oloyly IEH grteup, anm e ldiviy |atprogs a hetero

pyri dopyrl %Qgﬂ?’lofg'km“%nd 'Ran_@r %1% ll@l f@’m att%rgc%/d' ndol i nyl

group, isoin nyl group, tetr qu|no gr oup, r oi soqui nol yl
group, tetrathny@ut@q@lt@dxmlohwlycgnw;@r Mdmlapmmmmwetgrmwcbm Among

aroup, i QEUP”oraus o Bur ey Pl Bl e e O R r 8t 1Y

group, pyrapwmyblgdo@mouporpmmdammkxhngxouﬂn(pmnqﬁﬂﬂykugrqumwp, |ndonI

0L OUP, &1 PSP, SLUCH, Tl AT B i el o ou
pyraZLnyl group, pyrimidinyl group, pyridazinyl group,
pirrolidinyl group, pyrrolinyl group, imidazolidinyl group,

15 imidazolinyl group, pyrazolidinyl group, pyrazolinyl group,
piperidyl group, piperazinyl group, morpholinyl group,
benzothienyl group, benzofuryl group, iscbenzofuranyl group,
chromenyl group, indolyl group, isoindolyl group, indazolyl
group, purinyl group, quinelizinyl group, naphthyridinyl

20 group, gquinoxalinyl group, cinnolinyl group, quinclyl group,
isoquinolyl group, benzothiazolyl group, benzisothiazolyl
group, guinazolinyl group, phthalazinyl group, benzoxazolyl
group, benzimidazolyl group, pteridinyl group,
pyridopyrimidinyl group, isochromanyl group, chromanyl group,

25 indolinyl group, isoindolinyl group, tetrahydroquinolyl group,
tetrahydroisoquinolyl group, tetrahydroguinoxalinyl group,
dihydrophthalazinyl group. ©Of these heterocyclic groups,
pyridyl group, pyrrolyl group, piperazinyl group, quinolyl
group, piperidinyl group, pyrimidyl group, thiazolyl group,

30 pyrazinyl group, morpholino group, indolyl group, cinnolinyl
group, furyl group, thienyl group, etc. are preferably used.
The substituent of the heterocyclic group is exemplified by a
dialkylamino group, an alkoxycarbonyl group, an alkyl group,
an alkoxy group, hydroxyl group, a halogen atom etc.

35 Further, when R!! and R form a bond at the termini

thereof, to form a heterocyclic group, with an adjacent



exenplified by a dial kylam no group, an al koxycarbonyl group,

nmor phol i noal kyl group, a hydroxyal kyl group, an al kyl group, benzyl oxy

group, an al koxycarbonyl group, an al kanoyl group, hydroxyl group, an oxo

group or fornyl group. 30 (2) The substitﬂgnt of the substituted sul fonyl

group of R11 and R12 is exenplified by an“optionally substituted al kyl

group, cyanophenyl group, a dial kyl am no group, or al kenyl group. The

substituent of the the optionally substituted kB alkyl group is exemplified by

a hal ogen afidfroRFdr AT grifECEs F i IRAASHHHE Y romPoptd By ¢ieheptyl

substi t ut Edgl%)éuﬁb){db‘fﬁi:}!:lolﬁrcﬁ% g rBIEP ol it A 10UPL n Bl REFd6th no group or

4- et hyl pi pérazino 12 group. (3) The substitutent. of the optionally
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group, 5 norpholino group,” pyridyl group or "a hal ogen atom (4) The

het er ocy®l i ¢hgr Gupsaiusant mf theo ety iselEawe 19 reowsmp 1 bt &t om

oxygen at om.an f : i lified
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by a saturated or - u ar nonocycli'c or bicyclit aromati ocyclic
10 group, s@eleuss tHibenidignodumrdunrylalgrowphaylargtoup oy abyanatly|

o oup, pyri QU by ony R e A R e AR Y R o Tl
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In the present invention, R? represents hydrogen atom,
an optionally substituted hydroxyl greoup, an optionally

15 substituted amino group, an optionally substituted alkyl
group, a substituted carbonyl group or a halogen atom.

In the present invention, the substituent of the
optionally substituted hydroxyl group of R® is exemplified by
an alkyl group.

20 In the present invention, the substituent of the
optionally substituted amino group of R® is exemplified by an
alkyl group.

In the present invention, the substituent of the
optionally substituted alkyl group of R® is exemplified by an

25 alkoxy group.

7 In the present invention, the substituent cof the
substituted carbonyl group of R® is exemplified by hydroxyl
group, an alkoxy group or alkylamino group.

In the present invention, Z is exemplified by an oxygen

30 atom or a group of -N(R%) -.

In the present invention, R® is exemplified by hydrogen
atom or an optionally substituted alkyl group. The
substituent of the optionally substituted alkyl group of R’
is exemplified by hydroxyl group, an alkanoyl group, a

35 halogen atom, an alkoxy group or an alkylamino group.

In the present invention, R! is exemplified by hydrogen



i soqui nolyl group, benzothiazolyl group, benzisothiazolyl group,

qui nazol i nyl group, phthal azi nyl group, benzoxazolyl group, benzim dazolyl
group, pteridinyl group, pyridopyrimdinyl group, isochromanyl group,
chromanyl group, 25 indolinyl group, isoiggolinyl group, tetrahydroquinolyl
group, tetrahydroisoqui nolyl group, tetrahydroquinoxalinyl group,

di hydr opht hal azi nyl group. O these heterocyclic groups, pyridyl group,
pyrrolyl group, piperazinyl group, quinolyl group, piperidinyl group,

pyri m dyl ge&ep, ohiddz sIBH1agyeduyy, %&%ﬁr%%la]d?ﬂumr%‘iﬁphdﬂhmo group,

| ndol yl  gr oupy<¢ii RN +HOWhe fdi ) Prab e ey ! P S
preferably useg.l The substitue tbe théphetesgéycllc %g% % ?gggée%pl§iied
by a di al kylsagixeorgridugd ay & kedagebatdn.graoup Lisexal kybugronp, an

al koxy group,.h , a halogen atometc. 35 Further, when R' and
R2 forma %&#ﬁxg%gﬁﬁiqug' ni thereof, to forma heterocyclic group, with

an adj acent 13 nitsr dden retedigr el entmgrb Uncb mfpi e (i ewe gk olpyention, a
azacycl ohept LQUR, rl i di natimd 'g' L .gr , :
nexanydr opy PR P, 188, BEHBne LT BRBs eI es ¥, orerpata
group, tetraeoltylongerdoup and purinyl group, 5 the substituent of the
het erocyclic group,is _ex |ifjed. by ..an alk roup substituted by. an
al koxy group or hs‘("j‘reofﬁe grrroeudp,SuﬁyptelrﬁucﬁnﬁtylC}/tlgr ep pa‘fk%&ﬂ)%’én@‘l%%%oﬁ&e%n
al kanoyl gradwyl hydruagxyils glicaik y e orxae flonpy B gl @uip ANhdop g6 Dipocdfiesn ¥ he
nitrogeﬁoaton1of t he etero%%ﬁlic roup is 10 ox%dized t he oxi di zed
ni t r ogen’at GhoBan ¥t SHEtR ¢ i tHHTYR 2%t oni zed, which is
exenpl i fi ed Hyyd g yeXIOEIr ol d dur g rople 0y dealbky| nor phol i ni o group. In the
present invention, repres nts‘iydr%gen(it%gl an o tiogall% substituted
hydr oxyl group, afS §mﬁﬁﬁ{%ﬁﬁ$ BN E P aniHo B oUp2t ah BReF bt 15
substit ut ed aMpdund where R' is an optionally substituted hydroxyl group
is mentioned. Of these, preferred is a compound where R! is

15 an optionally substituted alkoxy group. Additicnally
preferred is a compound where R! is an optionally substituted
carbonyloxy group.

The preferred substituent of the optionally substituted
alkoxy group is hydroxyl grcup, an alkylsulfonyloxy group,

20 tetrahydropyranyloxy group, a triazolyl group, tetrazolyl
group optionally substituted by alkyl group, or alkoxy group,
and more preferred is hydroxyl group or tetrahydropyranyloxy
group. The preferred substituent of the optionally
substituted carbonyloxy group is morpholino group; imidazolyl

25 group; an alkylamino group wherein the alkyl moiety thereof
is opticnally substituted by hydroxyl group,
morpholinocarbonyl group, a dialkylaminocarbonyl group, an
alkylaminocarbonyl group, alkanoylamino group, an alkylthio
group, an alkoxy group, an alkylsulfonyl group, an

30 alkanoyloxy group or carboxyl group:; piperidino group
substituted by hydroxyl group, an alkoxycarbonyl group,
carboxyl group, a hydroxyalkylaminocarbonyl group, an
alkoxyalkylaminocarbonyl group, an
alkylthiocalkylaminocarbonyl group, an

35 alkylsulfinylalkylaminocarbonyl group, an
alkylsulfonylalkylaminocarbonyl group or a hydroxyalkyl



group, a substituted carbonyl group or a halogen atom In the present

I nvention, the substituent of the optionally substituted hydroxyl group of
R2 is exenplified by an al kyl group. 20 In the present invention, the
substituent of the optionally substituted am no group of R2 is exenplified
by an alkyl group. In the present inventiten, the substituent of the
optionally substituted al kyl group of R2 is exenplified by an 25 al koxy
group. In the present invention, the substituent of the substituted

car bonyl gr @¥eusl; RAFey isdavyllanfined dnpuly dudaditufresiRy @ al koxy group or
al kyl am no QLR r [ [ | £ﬁ£ﬁpl' i.ed, by an oxygen
30 atom or gl groﬁ{B)a(r)1 a[ﬁ(lilo(y%a) -. I'n ﬁg}%raggqeor%a{lﬁ(vent i ondféckggj'i s exenplified
by hydr ogen thatomrghogni neptdongl |whesgost itthe exldfuay|atgprouls dibfeiomablsy i t uent
of the optiqnall.y ht ot ar d | fied by hydroxyl
group, an a%ﬁ%ﬁgyﬁt%g%ﬁjéyuf%%égdg’enoq%b%ﬁr%dallr%]%ﬁﬁ Up or an

al kyl am fo graupet dah ydre thrieseriti riyilv emtdugry, B4 dis dxerptinosdl Hynhainogen 14
atom or an gptignal] stitut | kyil oup. -The substituent, of.the

opt 1 onal 1y SRS e R P e e Mgty PO Ly AR ot om
an al koxy groumpomwhealekdyl arfiena geydupno i tAs ttHeerqpyfefies ragel tompblynd of t he

G oup i s MOt Eofh & ISR TG SUBSH{ dent r TR bt T ena T 9 R ubst 1 ¢ ut ed

al kyl group wherdial kyHearulduar ko gy cupys nicrytead isw catdoqydup 10 gr oup,

hydrOXyHOQrOUp’ ahﬁoﬁ%%a9¥¥PQré@&“ﬁ%ﬁﬁbund of the present invention, a
compound where R! is a substituted thiol group is mentiocned.

The preferred substituent of the optionally substituted
thicl group is an alkanoyl group; or an alkyl group
optionally substituted by hydroxyl group, an

15 alkylaminocarbonyl group, a dialkylaminocarbonyl group, an
alkoxycarbonylamino group, a hydroxyalkanoylamino group,
morpholinccarbonylamino group, a
hydroxyalkylaminocarbonylamino group or an alkanoyloxy group.

As the preferred compound of the present invention, a

20 compound where R' is a substituted carbonyl group is
mentioned.

The preferred substituent of the optionally substituted
carbonyl group is an alkoxy group; aminc group optionally
substituted by pyrimidyl group or an alkylpyrido group; an

250 alkylamino group wherein the alkyl moiety thereof is
opticnally substituted by hydroxyl group or cyano group; a
di (hydroxyalkyl)amino group; a pyridylamino group wherein the
pyridyl moiety thereof is optionally‘substituted by hydroxyl
group; piperidino group substituted by hydroxy group or oxo

30 group; piperazino group substituted by oxo group, an alkyl
group, an alkylsulfonyl group or alkanoyl group; morpholino
group; thiomorpholino group; or pyrrolidino group substituted
by an hydroxyalkyl group or hydroxyl group, and more
preferred is pyrimidylaminoe group or hydroxypiperazino group.

30 As the preferred compound of the present invention, a

compound where R! is a substituted sulfinyl group is



hydr oxyal kyl am nocar bonyl oxy group. As the preferred conpound of the present
i nvention, a conpound where RL is an optionally substituted hydroxyl group
is nentioned. O these, preferred is a conpound where RL is 15 an
optionally substituted al koxy group. Additionally preferred is a conpound
where R1L is an optionally substituted ca ﬁonyloxy group. The preferred
substituent of the optionally substituted al koxy group is hydroxyl group,
an al kyl sul fonyl oxy group, 20 tetrahydropyranyl oxy group, a triazolyl group,
tetrazol yl Tgdd®&st-i onal |y substituted by al kyl group, or al koxy group

and nore preferredys JPdHQrdq WRE Qrud it r@ﬁﬂy&q&pdg@f%ﬁgfi;{%xgﬁ@y@itJ@@d

preferred substituent "of the optionally substituted carbony y group IS
mor phol i no grudddnyilmiadard yils 5 agkivb; 9zovmal kYt beiabl gr dups Wheveed bhe

al kyl noi et f . pt i :%FP i e o ,:
nDrphoIinoch%gﬁﬁﬁgg#%ﬁﬁgga(ﬁfgﬁt%%% ng%%%ﬂ%hS%ﬁ%r%%g% é%éf9£9g8 s an

al kyl am hoc arlbony g mpugu P tall desnloby agivst grwugpd e Bvdydxhi ogrgupup, an

al koxy group, an alkyhsul f | 3 A o] boxyl
group; piperidi no%(jsr )o(:&% psur]fgetﬁ%cfétgo%nyagrogé(y gr%ﬁ%lgerg% gﬁ&%@g@%ﬁboﬁyl
group, carhwndowrbwhere Ridiexpalskpsdditmeear Foyforgrloupsown is
alkoxyalkylaniqicarQPnyl group, an al kyl thi oal kyl am nocar bonyl group, an 35

aIkyIsquian%. %ﬂ%ﬁn'nocarbonyl group, an al kyl sul fonyl al kyl am nocar bonyl

group or a hydr oxyalek ylrelff r mrdb upib g jpardrdi nyff atrhen oot bompa SUP sl st Eoatbyd a
hydr oxyal.kanoyl . gr aup_or__an al koxyal kanoyl group; tg'onnr horjno_group
wher o1 n1Phe s b D AP Rt AP iar sl BB gL pReed 8
oxopyr rori dinpdrayduprcupoxat el ayidos yi@zpl g rybp grong; mote preferred is
d'a'ky'a”‘”gﬁ%”gfﬁvﬁiﬂ¥65% optionally substituted by hydroxyl group.

As the preferred compound ¢f the present invention, a

compound where R' is the group of the formula:

R11

/
R2—N
15 \

wherein R and R'? are the same or different and each
is hydregen atom, a substituted carbonyl group, a
substituted sulfonyl group, an optionally substituted
alkyl group or a heterocyclic group containing 1 to 4

20 atom(s) selected from nitrogen atom, oxygen atom and
sulfur atom as a hetero atom, wherein the heterocyclic
group 1s optionally substituted, and the nitrogen atom
contained in the heterocyclic group is optionally
oxidized, or R!! and R are taken together, with an

25 adiacent nitrogen atom, to form a heterocyclic group
selected from piperidino group, azacycloheptyl group,
pyrrolidino group, imidazolidinyl group,
hexahydropyrimidinyl group, thiazeclidyl group,
morpholino group, triazolyl group, tetrazolyl group and

30 purinyl group, wherein the heterocyclic group is
optionally substituted, and the nitrogen atom contained
in the heterocyclic group is optionally oxidized,

is mentioned.

Of these, preferred is a compound wherein R' is a



group, and nore preferred is norpholino group; alkylamno group wherein the
al kyl noiety thereof is optionally substituted by hydroxyl group; or

t hi onor pholino group wherein the sulfur atomis substituted by oxo group.
10 As the preferred conpound of the present i nvention, a conpound where Rl
is a substituted thiol group is mentionedi’ The preferred substituent of the
optionally substituted thiol group is an al kanoyl group; or an al kyl group
optional Iy substituted by hydroxyl group, an_15 al kyl am nocarbonyl group, a
di al kyl ami neaasbghylrteglr egrbcay 1 alrcoywy eachdity | ieminsizrgamp,atom or an

hydr oxyal kagoyl e, Oup. AR PhOLLAOGE" ARy LANLAGGLOURC Bip B 4

hydr oxyal kyla arb nylanlno gf oup or "an “al kan I"oxy
preferred cmﬁppandl(vfeltyhe apr egeritonaiMentsudrs t i ut2gd c:‘drhmwyjl vnjterup,R‘ ans a

sub§tituted ?ngh I OMR 1Sy ‘5ﬁ¥%%%afg5§#1«§fgded substituent of the

optionally s carbonyl” group 1S an roup, am no group
optionaldy msmbﬁb&tubedﬁ@pq%miqﬁdng gynﬂupxpenmﬂrﬂj@dngonyﬂggmnup an 25

g;kz;gggg;lgagggﬁ@gﬁr?ygﬁ%he %ﬂgyrgpqd I%%}H{lereof i S o |on%8ﬁ%fsub§§|tuted
pyridyl am nangtoep mrf@ﬂretdw@xamﬁhadws rmlcemdehej Gﬂfeﬂélromllloﬁ]al by
Group or ox3 B8 HFANEE FUADI G AL Rt | Ay Ok PBE i al ky
group, an akRgysulgiremyl. group or alkanoyl group; norpholino group,
aroup. of0 hydr oxy| HR0BES SART b i S BT s 8 AR e TR e
hydr oxypi perazxiafeydr eupups3 sAsird he priedeided Garmounth Qfl]-tﬁﬁhrwrﬁtﬁﬁﬁbonyl
| nvention, %ro%%qpou%ga %ﬁ%mi%éé%r onysﬁsgéﬁg¥ié%ggécggbégyl géghgfsan
alkoxycarbonylamino group, an alkanoylamino group, amino
group substituted by an alkoxycarbonyl group and an alkyl

15 group, amino group substituted by an alkanoyl group and alkyl
group, an alkoxy group optionally substituted by phenyl group,
furyl group, tetrazolyl group, hydroxyl group, an alkylthio
group, an alkylsulfinyl group, an alkylsulfonyl group, 2-
aminocthiazolyl group, Z2-oxopyrreolidino group, 2-thiol-4-

20 alkylthiazolydinyl group or a cyclecalkyl. group, and more
preferred is an alkoxy group, hydroxyl group or an cyclocalkyl
group. The preferred substituent of the optionally
substituted aminocarbonyl group is halogen atcem, hydroxyl
group or an alkyl group optionally substituted by alkoxy

25 group, and more preferred is an alkyl group. The preferred
substituent of the opticnally substituted sulfonyl group is
an alkyl group optionally substituted by hydroxyl group or
halogen group, an alkenyl group or a dialkylamino group, and
more preferred is an alkyl group. |

30 The compound of the present invention is exemplified by
a compound of the formula [I] wherein Ring A is a benzene

ring of the feormula:

1
A A3

=
/...__
AZ



menti oned. The preferred substituent of the optionally substituted sulfinyl
group is an al kyl group optionally substituted by hydroxyl group, or

hydr oxyl group, and nore preferred is an 5 al kyl group optionally
substituted by hydroxyl group. As the prefgrred conmpound of the present
invention, a conpound where R1 is a substPt ut ed sul fonyl group is
mentioned. The preferred substituent of the optionally substituted 10

sul fonyl group is an al kyl 8§oup optionaJ%% substituted by hydroxyl group

or an al kan@i B dupls ehdPesrrenprickng red the Eormrky! group optional ly
substituted by hydroxyl group. it he preferred conpound of the present

i nvention, a conpound where Rl i's the group of the fornula: Ru Rlz-N 15
wherein R11 and R12 are the sa different and each 1is hydrogen atom a
substituted carbonyl group, a ) h%juted sul fonyl group, an optionally
substituted alkyl group or a het 3yclic group containing 1 to 4 20

aton(s) selected fromnitrogen atomg®” oxygen atomand sulfur atomas a
et ero,atom uher il 1% el 9L0Gye Lot LS BLLGNAl LU0 1l and
oxi di zed, or Rl11 anmbnRk®r aare 24kery togeierd’ ist thyair REradjtacentr rd t rogen
oo o SRR BRIP4 Sy 80 1 8BS L g b g 97oup
hexahydropyri m di nytihgogenddilezbl dyip graups 1ogen piobm nor gaoupl ky i azol yl
ig;oup, tetrazolyl gqlroouupp, aEpzd i350 ap%rrli%llo re%"c';%’lkmerg?orﬁpt,hea rheatleorgO(-:-Cl'}/Caltlocm group
or an alkyl group, B’ is hydrogen atom,
R! is hydroxyl group; an alkyl group substituted by a
10 dialkylaminocarbonyl group, a morpholinoccarbonyl group,
hydroxyl group, an alkoxycarbonyl group, a
morpholinoaminocarbonyl group, a hydroxyalkylaminocarbonyloxy
group or an alkylpiperazinocarbonyl group:;
dihydroxyphenylthio group; alkanoylthio group; an alkylthio
15 group opticnally substituted by hydroxyl group, an
alkylaminccarbonyl group, a dialkylaminocarbonyl group, an
alkoxycarbenylamino group, hydroxyalkancylamino grcup, a
morpholinocarbonylamino group, a
hydroxyalkylaminocarbonylamino group or an alkanoyloxy group;
20 dialkylthionium group; an alkoxy group optionally substituted
by hydroxyl group, an alkylsulfonyloxy group, a
tetrahydropyranyloxy group, a dialkylamino group, pyridyl
group, a triazolyl group, a tetrazolyl group optionally
substituted by an alkyl group, piperidino group, morpholino
25 group, pyrrolidino group or an alkoxy group;
thienylsulfonyloxy group; morpholinocarbonyloxy group; alkyl
piperazinocarbonyloxy group; imidazolylcarbonyloxy group;
piperidincalkylaminocarbonyloxy group;
morpholinocalkylaminocarbonyloxy group; an
30 alkylaminocarbonyloxy group wherein the alkyl moiety thereof
is optionally substituted by hydroxyl group, a
morpholinocarbonyl group, a dialkylaminocarbonyl group, an

alkylaminocarbonyl group, an alkanoylamino group, an



optionally substituted, and the nitrogen atomcontained in the heterocyclic
group is optionally oxidized, is nentioned. O these, preferred is a
conmpound wherein R' is a 17 substituted carbonyl group and R12 is hydrogen
atomor an al kyl group. Further, each of .the conpounds wherein R' is
respectively, an optionally substituted aﬂ anoyl group, an optionally
substituted am nocarbonyl group, 5 norpholinocarbonyl group, and

pi peri di nyl carbanyl, group substituted by an al kanoyl_ group is respectively
preferred. 2Akdt l%r%’%fecﬁ%@rﬁﬂ}%yl%y%}llﬁoni}b%k%g‘ﬂ (ﬁn R §EO@P, an

substit ut ed s3WafrMlo:gf Wb N RIZ d&r ngen atomor an al kyl group. 10
The preferred substituent of the optional y substituted al kanoyl group is

an an al kan@FCUFrSHR L ian A IGA BN HERIRITRA CORY by 3 TR kY| BRPRbESEBONY |

group, ani NeGAHMHWI0:8F WbuR s ukdd toxYCSd BONYh @it Sy OF 9EPup anagl kanoyl ami no
group, am no group substltuted by an al koxycar bony group and an al kyl 15
group, aRi n@lgceis RSNk ERRADY ArC |g§9%mp and al kyl group, an

al koxy grou 4566, DY p&g@ F Oy x v A kYl 2
tetrazolyl o our?, hydéﬂaﬁﬁt}gérdouﬁg% an a? %lalg gr o%}&,’ any ?k%/gg(gﬁ?%wl
group, an aM@ﬂunﬂfaﬂnﬁlkﬁkﬁnﬂOQ&kiﬁﬁmxm¢¢%ﬂ@@@ylg@b@@? 2amxopyrrol i dino
group, 2-thigle Py cycl oal kyl . group, and nore
preferred |sqa %nggﬁ%%%gy y%g5 %p %éugh %@cloalkyl group. The
preferred sLaidqykmelrﬁormlammxmmonshb@mw@Jd aydinosae bony| ggeemp i s

hal ogengto ]gyg% 9@[% ifyted by
al koxy %g g?%ﬁ%xﬂgh |%ﬁé¥rnea r%yliég%% éﬁé&lngg% %1%#@ %r%
substituenthydnqnyknnnqnpﬂIQIRﬂﬂﬁmldlmfiﬁgum¢©mybogwb@py|groam aIkyI group
optionally %ﬁ%ggﬂfﬂgfght%@*ﬁ““§ﬁ%%x§ﬁf&ﬁhé@i group or an alkoxyalkanoyl

group; a thiomorpholinocarbonyloxy group wherein the sulfur
atom is optionally substituted by an oxo group;

15  oxopyrrolidinylcarbonyloxy group;
oxotetrahydrothiazolinylcarbonyloxy group:;
dialkylaminosulfonylaminocarbonyloxy group; a carboxyl group:
an alkoxycarbonyl group; an aminocarbonyl group optionally
substituted by a pyrimidinyl group or a pyrazinyl group; an

20 alkylaminocarbonyl group wherein the alkyl moiety is
optionally substituted by hydroxyl group or a cyano group; a
di {hydroxyalkyli)aminocarbonyl group; a pyridylaminoccarbonyl
group wherein the pyridyl group moiety is opticnaily
substituted by hydroxyl group; an aminocarbonyl group

25 substituted by an alkylpyrido group:; a piperidinocarbonyl
group substituted by hydroxyl group or an ©oxo group; a
piperazinocarbonyl group substituted by an oxo group, an
alkyl group, a pyrimidinyl group, a pyrazinyl group, an
alkylsulfonyl group or an alkanoyl group; a

30 morpholinocarbonyl group; thiomorpholinocarbonyl group; a
pyrrolidinocarbonyl group substituted by a hydroxyalkyl group
or hydroxyl group; an alkylsulfinyl group optionally
substituted by hydroxyl group:; a hydroxysulfinyl group; an
alkylsulfonyl group coptionally substituted by hydroxyl group

35 or an alkanoyloxy group; or the group of the formula:



hal ogen group, an al kenyl group or a dial kylam no group, and nore preferred
is an al kyl group. 30 The conpound of the present invention is exenplified
by a conmpound of the fornmula [I] wherein Ring Ais a benzene ring of the
formula: Al _A3 Az 18 and Rng Bis a benzene ring of the fornula: Bl BZ
B3 wherein Al is an al kyl group, hydrogenZQtonl a hal ogen atom or an al koxy
group, A2 is hydrogen atomor a 5 hal ogen atom A3 is hydrogen atom, Bl is
a trihal ogenoal kyl group, a hal ogen atomor an alkyl group, B2 is a

tri hal ogenoal kyl group, a hal ogen ggam or an al kyl group, B3 is hydrogen
atom Rl is hydroxyl group; anlilky group substituted by a 10

di al kyl ami nocar bonyl group, aRidorghol i nocarbonyl group, hydroxyl group, an
al koxycar bonyl group, a norpholindaninocarbonyl group, a

hyd | kyl ani | . | pi ' | :
o hyar oxyphenyl { B groibt & kanByRERrsrBalY B BRFEokEnEaeREny paty "

optional ly subsﬂtankahdxﬂtgmbupq@pmﬂmnqilyusub&kyt@m@@obar@ogybugroup, a

o 2 oyl am nocer ot P36 AL KADPTYL AT 0T Ry i ocarbony

hydr oxyabkyl am noeardaugny |lzand il igy Ioanni roscarb@h Kangybaxy anoapindBarbonyl

dialkylthioniun1gr%%ﬁ§1an a&%gﬁﬁagrqy opti;gfgl% substitfted bg QdeO§X|

group, an al kyl sul% 03] > OURA rHh PYYEREPORY L GO0, IHOUP

di al kyl am no grouglkaidy¥lldmino group, an amino group substituted by an
alkoxycarbonyl group and an alkyl group, an amino group
substituted by an alkanoyl group and an alkyl group, a

10 halogen atom, a dialkylamino group, an alkoxy group
optionally substituted by a phenyl group, a furyl group,
a tetrazolyl group, hydroxyl group, an alkylthio group,
an alkylsulfinyl group, an alkylsulfonyl group, 2-
aminothiazolyl group, 2-oxopyrrolidino group, 2,2-

15 dialkyl-1,3~dioxolanyl group, 2-thiol-4-
alkylthiazolinyl group, a cycloalkyl group and a 5-
alkyl-2,4(1H, 3H)pyrimidinedione group; a phenylcarbonyl
group opticnally substituted by an amino group or a
nitro group; a pyridylcarbonyl group optionally

20 substituted by an alkyl group or hydroxyl group; a
furylcarbonyl group optionally substituted by a formyl
group, a morpholincalkyl group or hydroxyalkyl group: a
thienylcarbonyl group; quineclylcarbonyl group; an
indolylcarbonyl group substituted by an alkyl group; a

25 pyrazinylcarbonyl group optionally substituted by an
alkyl group or an alkanoyl group; a morphclinocarbonyl
group; a pyrrolidinylcarbonyl group optionally
substituted by a benzyloxy group, an alkoxycarbonyl
group, an alkanoyl group, hydroxyl group or an oxo

30 group; tetrahydrofurylcarbonyl group; a
piperidinylcarbonyl group substituted by an
alkoxycarbonyl group or an alkanoyl group; a
thiomorpholinocarbonyl group wherein the sulfur atom is

optionally substituted by an oxo group; 3-alkyl-



group, a triazolyl group, a tetrazolyl group optionally substituted by an
al kyl group, piperidino group, norpholino 25 group, pyrrolidino group or an
al koxy group; thienyl sul fonyl oxy group; norpholinocarbonyl oxy group; alkyl
pi per azi nocar bonyl oxy group; inidazonICﬁ%Eonyloxy group;

pi peri di noal kyl am nocar bonyl oxy group; phol i noal kyl am nocar bonyl oxy
group; an 30 al kyl am nocar bonyl oxy group wherein the al kyl noiety thereof
is optionally substituted by hydroxyl group, a norpholinocarbonyl group, a
dialkylaninocarboﬁyﬁ(éﬂoéﬁ)P&ﬁlmﬁqéﬂ%§%QQﬁ9ﬁ4?ﬂﬂM1gﬂ%ﬁ&E?aﬁqalkanoylanino

group, an 19 al kyhihhardn@eRrrdm Al KPeHohMEse B0 YA S oyl e @f OUp, an
al kanoyl oxy group or "a carboxyl group; dial kylam noal kyl am nocar bonyl oxy

group; a pi peridi fdereathdsy opkiogrddy subatitias By iy drokggeyraiqn, an 5
al koxycarbonyl gr gu & 32l og_.r%qp,a]]qlo){lyq;r% kyl am nocar bonyl group,
yl"t h1 oal’kyl a

an alkoxgalkylanin.carb nyl” group, an a m nocar bonyl group, an
al kyl sul $i nyl al kyddmilhkayd@rmioeda ripooyd, Sreural ket sull ot 2 kg whi gioeew bony|

group or hydroxyaljyl grLqyR; sja%sd:ii%lukc@c?g}p rﬂq&y)[af%%%&upn WL d Iy

substituted by hydroxyl group; a piperid-nylamnoc oXy grou
substituted by a lgydupxyal kateyloggmowycar; @mn & Kodmsl keomyl gyewmp; a
t hi onor phol i nocar %%Eélogléyg&g{ %%%S\Mlecru%e% tﬂlfiasﬁlféﬁ%o%f&{gd oP}_;énqnal |y

substituted by an oxopyrrolidi nyl'car OXy Qgroup;
oxot et r ahydr ot hi ahgldnexydadyomg, oxemphaup,;no group, an alkylpiperazino

O oL Aol DY T U SO S e vy
pyrim di nyl grouphydraqpir agiomd agrdoup hadro@th a ko am oeray benl/f orgy bup
wherein the alkylg@%h%&yai%ialkylamionsulfonyl group; or an alkyl group
optionally substituted by morpholino group, a halcgen
atom, an alkoxy group, a cyano group, pyridyl group, a
15 dialkylaminocarbonyl group or a dialkylamince group, and
R is hydrogen atom; pyridyl group; a pyrazinyl group;
or an alkyl group, or
-N{(R') (R') is triazolyl group, a tetrazolyl group, an
aminopurinyl group, morpholino group, a morpholinio
20 group wherein the nitrogen atom is substituted by an
alkyl group, an N-oxomorpholino group, piperidino group
optionally substituted by piperidino group, pyrrolidino
group optionally substituted by hydroxyl group or an
alkoxyalkyl group, an imidazolidinyl group substituted
25 by a hydroxyalkyl group and oxc group, a
hexahydropyrimidinyl group substituted by a
hydroxyalkyl group and oxo group, a dioxopyrrolidino
group, a thiazolidyl group or an azacyclocheptyl group,
R? is hydrogen atom,
30 Z is an oxygen atom or a group represented by -N(R?) -,
R’ is an alkyl group optionally substituted by hydroxyl group
or an alkanoyl group,
R* is hydrogen atom or an alkyl group optionally substituted
by hydroxyl group.
35 Of these, preferred is a compound wherein R' is substituted

by hydroxyl group; an alkyl group substituted by a



optionally substituted by hydroxyl group or a cyano group; a

di (hydroxyal kyl ) am nocar bonyl group; a pyridylam nocarbonyl group wherein
the pyridyl group noiety is optionally substituted by hydroxyl group; an
am nocar bonyl group 25 substituted by an ?bkylpyrido group; a

pi peri di nocarbonyl group substituted by hydroxyl group or an oxo group; a
pi per azi nocar bonyl group substituted by an oxo group, an al kyl group, a

pyri m dinyl gr . a.pyrazinyl group, an alkylsul fonyl group or an al kanoyl
G oup: & 30CMBLEHOFRHEOSARETAY 1o ERAE 1 1 SRFHRYO RSCRITH o,
pyrrolidi nomaﬁ:?emlin@raammwddym efl-dip @M exyie) kil p OF Diih o e rdvrdf 10Xy |
group; an al kylsul finyl group optionally substituted hy hydroxyl group; a
hydr oxysul f BEPMPGr Sdby R * YRhen Sk iFighyd L Yiouf Bt Ohdt i ie il & \ed by

hydroxyl grauRy32nQlo dFK |21 10F Wi s Ot dthey Bpudyfodfe §5upH an 20
R11 R12-N wherein R1T is hydrogen atom a pyridyl gdgroup; an al kanoyl group
optional Py S&EOKYt GERPLPRY Y SBIREG A Fab mYar ¥ KaRoy | %R Wup, athn

a'ky|a”inOC%ﬂQ%Q%Mﬂ%dﬂyT&kyf@ﬂﬂdﬁﬂ@@f%ﬂﬂ%&ﬁ?&%HB@réH§&6ky &g hagar bony
group, an am no group, "an al Koxycar bonyl am no group, "an "al kanoyl am no

group, an afiiAdkyrlamd nsusgaurut &Y Byd b 9%AUox e &rbora L gk oliprwhd @an al kyl

group, an am r @ygggi ; : r group,
a 10 ha|oge§b§?3%F9§Hdia|ky|é%#ﬁ%qgggﬁﬁ?ﬂgﬁﬁgﬁﬁﬁﬁ?gd%@ﬁg?qgﬁﬁﬁ%ﬂ%#?%P’

subst i t ut ed PBpea ighawy I9igrgup mox Fahingrasigip, Pyete NG GFOUp, ohyadr oxyl
A A B e e AL v R s
3- di oxol anykldydwpd pexadiinsicagbonyloxy group; an imidazolylcarbonyloxy
| group; a piperidincalkylaminocarbonyloxy group; a
morpholincalkylaminocarbonyloxy group; an
alkylaminocarbonyloxy group wherein the alkyl moiety thereof
15 is optionally substituted by hydroxyl group, a
morpholinocarbonyl group or a carboxyl group:
dialkylaminoalkylaminccarbonyloxy group; a piperidino
carbonyleoxy group optionally substituted by hydroxyl group or
hydroxyalkyl group; a dialkylaminocarbonyloxy group
20 optionally substituted by hydroxyl group; a thiomorpholino
carbonyloxy group wherein the sulfur atom is optionally
substituted by an oxo group; an oxopyrrolidinylcarbonyloxy
group; an oxo tetrahydrothiazolinylcarbonyloxy grecup; a
dialkylaminosulfonylaminocarbonyloxy group; an alkoxycarbonyl
25 group; an aminocarbonyl group optiocnally substituted by a
hydroxyalkyl; an alkylsulfinyl grecup optionally substituted
by hydroxyl group;an alkylsulfonyl group optionally
substituted by hydroxyl group; or a group of the formula:
R11
RIZ—N
\
30 wherein R'' is hydrogen atom ; an alkanoyl group
optionally substituted by a group selected from an
amino group, a halogen atom, a dialkylamino group, an
alkoxy group, furyl group, a tetrazolyl group, hydroxyl
group, an alkylthio group, an alkylsulfinyl group, an



al kyl t hi azol i nyl group, a cycloal kyl group and a 5- al kyl-2,4(1H,

3H) pyri m di nedi one group; a phenyl carbonyl group optionally substituted by
an amno group or a nitro group; a pyridylcarbonyl group optionally 20
substituted by an al kyl group or hydroxyl %roup; a furyl carbonyl group
optionally substituted by a fornyl group? a nor phol i noal kyl group or

hydr oxyal kyl group; a thienylcarbonyl group; quinolylcarbonyl group; an

i ndol yl car bonyl group substituted by an al kyl group; a 25 pyrazinyl carbonyl
group optional |y subjgtliswitfehydy greurad 3amjrouphiorzahy bl gavayl Jroup; a

nor phol i nocar bonyl ;. _grQup:: & _Ryrrolidi.nyl ny4 _ _pptional ly
substituted by a 6Eﬁgy oxf”§r§%8§°%ﬁ3§1kéﬁ%@ggbdéygﬁfggoﬁp, an al kanoyl
group, hydroxyl gradgyldrhizeadxiony8D graup, & etyabyalloflr gt cap bamg| 5ga bkpl-a

pi peri di nyl car bon ayr ubst.i tuted by an _al koxycarhonyl, grqu r an

al kanoyl group; ag’t%(ilgyrf%’?gl?c}irllﬁ%lc Ji’]})ecf‘% negr%ru%u%e? eipﬁ"%%el%lﬁq%da}yolat omis
optional by substi tgttcerh yptairoredo yrongpst 3w dyIb¥lan amino group or nitre

2, 4(1H, 3H) pyri m di nedi onecar bonyl. group; an_ _al kyl anpnocar bonyl grou

Wherei n the al kyl SRA%y 2 (HArGOrL TS RERY Bridi 9P & ot 1T UL 6a- By 47 haF Oten
atom hydroxyl graagicataldly adkesdyiQioed; b » thahkyl @abapgar bonyl group; an
al koxycar bonyl gro%gi 0 Lioqgll substi t ut d<§% an f*kﬁxg roup, hydroxyl
group or a hal ogef® HﬂﬁiﬁﬂP &%#s%ﬁ?%%y?rgﬁb PX%PtiHna Fgugubitituted by a
group sel ected fraffidWareRstorgf DUprol®y PAAhh 1190 DY DE@rbany 8l kybpppgr azi no 10

group, a_dial kylam no group optionally substituted by hydroxyl group and a
hal ogen 18t om aIkéﬁwq%ﬁﬂ?%ﬁﬁﬁé£?ﬂ¥ﬁuﬁ%éFQﬁ%@?@@%ﬁ%%ﬁsﬁP?%E&Fué?guBY g? an
al kyl group alkyl group; a morpholinocarbonyl group;

pyrrelidinocarbonyl group; tetrahydrofurylcarbenyl
group; a piperidinylcarbonyl group substituted by an
alkoxycarbonyl group; an alkylaminocarbonyl group
15 optionally substituted by a halocgen atom, hydroxyl
group or an alkoxy group; a dialkylaminocarbonyl group;
an alkoxycarbonyl group optionally substituted by an
alkoxy group, hydroxyl group or a halogen atom; an
alkylsulfonyl group opticnally substituted by a group
20 selected from hydroxyl group, merpholinoc group, an
alkylpiperazine group, a dialkylamino group optionally
substituted by hydroxyl group and a halogen atom; an
alkenylsulfonyl group; a dialkylamionsulfonyl group; or
an alkyl group optionally substituted by morpholino
25 group, a halogen atom, an alkoxy group, cyano group,
pyridyl group, dialkylaminocarbonyl group or a
dialkylamino group, and
R'? is hydrogen atem; pyridyl group; or an alkyl group.
Further preferred is a compound wherein R' is hydroxyl group;
30 an alkyl group substituted by a dialkylaminocarbonyl group a
morpholinocarbonyl group, a morpholinocaminocarbonyl group or
an alkylpiperazinocarbonyl group; a dihydroxyphenylthio
group; an alkanoylthio group; an alkylthio group optionally
substituted by hydroxyl group; an alkoxy group optiocnally
35 substituted by hydroxyl group, an alkylsulfonyloxy group, a
tetrahydropyranyloxy group, pyridyl group, a triazolyl group,



optionally substituted by norpholino group, a halogen atom an al koxy

group, a cyano group, pyridyl group, a 15 dial kyl am nocar bonyl group or a

di al kyl am no group, and Rig is hydrogen atom pyridyl group; a pyrazinyl

group; or an alkyl group, or -N(R")(R 2)_.is triazolyl group, a tetrazolyl

group, an am nopurinyl group, norpholino“group, a norpholinio 20 group

wherein the nitrogen atomis substituted by an al kyl group, an

N- oxonor phol i no group, _piperidino group optionally substituted by

pi peridino §r 86Bragpydl iGFoNP HioGRadanl Gati Wilind imutam dhknl drexye

group or anq abkoxyallyl IRl AmhdrBHAZeldH BEn QAP (ffms; tyted 25 by a

hydr oxyal kyl group and oXo group, a “hexahydropyri'm di'nyl group substituted

by a hydroiypalirygb lyleagbeny oy @remp; @ di oxopyrrolidino group, a

t hi azol i dyl an . e i.s hydrogen atom 30 Z is

an oxygen ap%k}%grﬁdg%:r od%ﬁ?dg%?}ggént é%'lyblglfxg}lj\l%%o)"{-%,% F?g is an al kyl group

optional by seirphicfldned 1y leydrmod rhpromx orgamral kamoyl group, R4 is

hydr ogen at I I r i gnal S t hydr.oxyl group.

350t heae S ip el atb AP RIS ootk SR, e e B8 nyarony

group; an alhkylrogydugrsulpst i mteetbHnl iR rivhirat Kyd ranmposardomytbogplp, a

nmor phol i nocar bonyl _grQup, nor |.i.,nQam nocar bonyl group or an

al kyl pi per aZimy gér t?or?g‘laqk ?loaﬁnpl;no?ﬁrh%ﬁ’dlra&lynp%ceanry 1 :hooxg\"?o%]f),u% k%moyl thio

group; an ailpgrtikiioocgraciye rodidona dours wistidnd leldy byubbwyditoxtyéd gspup; an 5

al koxy oup optionally substituted by hydroxyl group, an al kyl sul fonyl oxy

group, géte yéiﬁ)?&ryg“pﬁraéﬁﬁog@kbyr ,y%lk))c;]i aqﬁfé'ipa'n‘i%o group, pyridyl group, a

triazolyl grddupkydaminocarbonyloxy group optionally substituted by
hydroxyl group; a thiomorpholinocarbonyloxy group wherein the
sulfur atom is optionally substituted by an oxo group; an
oxopyrrolidinylcarbonyloxy group; an oxotetrahydrothiazolinyl

15 carbonyloxy group; a dialkylaminosulfonylaminocarbonyloxy
group; an alkoxycarbonyl group; an aminocarbonyl group
optionally substituted by a hydroxyalkyl group; an
alkylsulfinyl group opticnally substituted by hydroxyl group:;
an alkylsulfonyl group optionally substituted by hydroxyl
20 group; or, a group of the formula:
r11
/

R12—N
N\

wherein R is an alkanoyl group optionally substituted
by a group selected from an amino group, a halogen atom,
an alkoxy group, a furyl group, a tetrazolyl group,

25 hydroxyl group, an alkylthio group, an alkylsulfinyl
group, an alkylsulfonyl grcoup, 2-amincthiazolyl group,
2,2-dialkyl-1,3-dioxolanyl group, 2-thiol-4-
alkylthiazolinyl group, a cycloalkyl group and 5-alkyl-
2,4{1H, 3H)pyrimidinedione group; a phenylcarbonyl group

30 optionally substituted by an aminoc group or a nitro
group; a pyridylcarbonyl group; a furylcarbonyl group
optionally substituted by a formyl group or a
hydroxyalkyl group; a quinolylcarbonyl group; a

morpholinocarbonyl group; a pyrrolidinocarbonyl group:



tetrazolyl group optionally substituted by an al kyl group, piperidino
group, norpholino group, pyrrolidino group or an 10 al koxy group; a

nmor phol i nocar bonyl oxy group; an al kyl pi perazi nocar bonyl oxy group; an

i m dazol yl carbonyl oxy group; a piperidingglkylaninocarbonyloxy group; a
nor phol i noal kyl am nocar bonyl oxy group; an”~al kyl am nocar bonyl oxy" gr oup
wherein the alkyl noiety thereof 15 is optionally substituted by hydroxyl

group, a norpholinocarbonyl group or a cgrboxyl group; L

di al kyl ani noal kyl amtﬁGEé?%/‘ﬁﬂ%b‘% GRIEITYa BESHRdith & I REFHIRN \BaF RFUp
optional Iy substigubeg RybRydrexeld @houp @ xdiwdenel Kyl g an

di al kyl am nocar bonyl oxy group 20 optionally substituted by hydroxyl group; a

t hi onor phol i no  carBYAPFERY CGLERH Yh SEEIR RS IS LY Wt Ewmd dald y
substituted by ann@xeqg@hOudRomdN nPEIRYAMOIGrdHupY AR I, SHFAUP: AN 0XO

t et rahydr ot hi azol i nyl.car bonyl oxy “gr oup;

di al kyl a®i nosul foﬁlyaé#ﬁwﬁé@am@ﬁﬂbwlgi%%pl;p:a@ralq%dsa?%ﬁmgnylzsg@%p; an

am nocar bonyl  gr oup+9RHAANY lsreeashitlelt %gl{ Byh &1 ey Q;f%’cﬁlﬁ,ylﬁy@{bxyl
al kyl sul finyl group optionally substitute by hydroxyl group;an

al kyl sul fonyl grodgospt Penal Iy logiels Bitomiedrby INpdrsiddomgilbugrowr a group of
the formula: R11 2 rei i P¥Qﬁgggq ; I group
optionally substiPﬁ%éﬁng%lgogggﬁggggfg%ﬁe om an Eﬁﬁggjé%gdﬁ}ﬁgnﬁ%%Bgen
atom a di al kyl aniadtengr @p alenydisipdfpngrlowsourur yir gy duplersy tsukHrut |
group, ??droxyl g&ggg, apqal kylthio group, an alkylsulfinyl group, an 23

al kyl sultfonyl gro P, “am not hi azol yl group, 2,2- dialkyl-1, 3-di oxol anyl
group, 2-thiol-4-R“ is hydrogen atom; pyridyl group; or an alkyl group.

In the compound of the present invention, as a
preferred compound there is mentioned a compound wherein Ring

A is a benzene ring of the formula:

Al
N a3
[ A
2
15 A
and Ring B is a benzene ring of the formula:
B!
l\\
e
53
wherein A' is an alkyl group, hydrogen atom, a halogen
atom or an alkoxy group, A? is hydrogen atom or a
20 halogen atom, A? is hydrogen atom , B' is a

trihalogencalkyl group, hydrogen atom or an alkyl group,
B’ is a trihalogenoalkyl group, hydrogen atom or an
alkyl group, B is hydrogen atom,
R! is hydroxyl group; an alkyl group substituted by a
25 dialkylaminocarbonyl group, a morpholinocarbonyl group,
hydroxyl group, an alkoxycarbonyl group or a
hydroxyalkylaminocarbonyloxy group; dihydroxyphenylthionyl
group; alkanoylthio group; an alkylthio group opticnally
substituted by hydroxyl group, an alkylaminocarbonyl group, a

30 dialkylaminocarbonyl group, an alkoxycarbonylamino group,



al kyl t hi azol i nyl group, a cycloal kyl group and 5-al kyl -

2, 4(1H, 3H) pyri m di nedi one group; a phenyl carbonyl 5 group optionally
substit ut ed by an amino group or nitro group; a pyridylcarbonyl group; a
furyl carbonyl group optionally substitut g by a fornyl group,

mor phol i noal kyl group or hydroxyal kyl group; a thienylcarbonyl group; a
qui nol yl car bonyl group;a 10 pyrazi nyl carbonyl group optionally substituted

by an al ky] qroup; nor phol.i nocar bonyl grou pyrrolidi nocarbon group
LYt ranydr of BYT AP BORFPOYRRBEE. S TStge; P AL T TBUY e o
an al koxycarhoaybx émuglaa@nolclewb@mynqmmor@ﬁo@walﬁaopctarwwdw
substituted by a hal o gen at om _hydroxyl group or an alkoxy group;. a

di al kyl am nBEARBONGE2§KE&EN 0 UH BSOVPAr BEn AL Kerdu P SR H?Paédﬂ%tltuted

by an al kogMbgﬁwﬁteaygyomaour%@qp g@oud , N0 GEN ALIIE A1y 1 MKW i, ony |
group optionally substitute group 20 sel ect ed from hydroxyl group

nor phol i%ho g?éﬁthQFiOPalrﬁFVpPpéfr SEONE r gPo 1 2 divAl IBJICAANG oS Zsptidonal |y

substi tuted Puugyep%uhams}u@uwha:uwdowa@r Ak AN grRAENH S W anWlo:gr oup;
a dralkylanlonsulfonyl group; or an al kyl" group optronally substituted by

mor phol i no 2505PouUBh1aNNABEdERRIIEMY & CAIK 0P FHGUR R SRR Yoy, anepdiidy |

group, dial EME&Q&BQ%EQ%%&%W o ; %'nalawﬂ@nﬁ%c&raqlﬂbn Qﬂnﬁjggrdu?
hydrogen atom pyri % group; or an al Kyl group. Further preferre a
S hA

conpound wheheraliRlt J#Ydx JI0 1grtau-he T3® far Sal 9By i cgveduyy syt ittutted! By a
g%?kﬁg:?ﬂggﬁgﬁgggpﬁoﬁggg Po%pﬁgﬁQngﬂ]aQﬁgﬁgﬁgé{a ﬁ%ﬁ@grbonyl group; a
di hydr oxyphéaglkilemigogagbomy laldkaney| B @ lgydimires o thidr aproumn
optionally a§HQﬁB&&HE§gob%r%%gﬂogﬂ é%ﬁ?ﬂ%hfy1dydﬂﬂ9/éH(gﬂkéH§id¥Bﬂﬂ)/an
alkylsulfonyl group, an alkanoyloxy group or a carboxyl
group; a piperidinocarbonyloxy group substituted by hydroxyl

15 group, an alkoxycarbonyl group, a carboxyl group, a
hydroxyalkylaminocarbonyl group, an alkoxyalkylaminocarbonyl
group, an alkylthicalkylaminocarbonyl group, an
alkylsulfinylalkylaminocarbonyl group, an
alkylsulfonylalkylaminocarbonyl group or hydroxyalkyl group;

20 dialkylaminocarbonyloxy group optionally substituted by
hydroxyl group; a piperidinylaminocarbonyloxy group
substituted by a hydroxyalkanoyl group or an alkoxyalkanoyl
group; a thiomorpholinocarbonyloxy group wherein the sulfur
atom is opticnally substituted by an oxo group;

25 oxopyrrolidinylcarbonyloxy group;
oxotetrahydrothiazolinylcarbonyloxy group;
dialkylaminosulfonylaminocarbonyloxy group; a carboxyl group;
an alkoxycarbonyl group; an aminocarboeonyl group optiocnally
substituted by a pyrimidinyl group; an alkylaminocarbonyl

30 group wherein the alkyl moiety is optionally substituted by
hydroxyl group or a cyano group; a
di(hydroxyalkyl)aminocarbonyl group; a pyridylaminocarbonyl
group wherein the pyridyl group moiety is optionally
substituted by hydroxyl group; an aminocarbonyl group

35 substituted by an alkylpyrido group; a piperidinocarbonyl

group substituted by hydroxyl group or an oxo group; a



35 substituted by hydroxyl group, an al kyl sul fonyl oxy group, a

t et rahydr opyranyl oxy group, pyridyl group, a triazolyl group, 24 a
tetrazolyl group optionally substituted by an al kyl group or an al koxy
group; a norpholinocarbonyl oxy group; an ;nidazolylcarbonyloxy group; a
pi peri di noal kyl am nocar bonyl oxy group; a% nor phol i noal kyl am nocar bonyl oxy
group; an al kyl am nocar bonyl oxy group optionally substituted by hydroxyl
group, a norpholinocarbonyl group or a carboxyl group; a

di al kyl ani nBaPRYyRaANAGBAPEBNY| GXPLEr 6UPS ta tyuSiege bivdiamo @ach GRHURxy a@r oup
optionally | bubed, bYnlQ1RYdEeX¥ngh OUR ol Rydrexyal [ Yiu
dialkylanin%ggﬁ%o%ylog9 gPoup %pfionapgy guﬁé?}tqtg byﬂ%ﬁﬁﬁ%) ‘Efoﬁp; a
t hi onor phol mpoparbonprexyogivoupg raber eithiohe rodwllfimo cardmnysl guduprald y
substituted : an p (e TRPAVA nyl ;
oxotetrahydPg¥ﬁ?g%§F?ﬁg%Q¥§n grgg%§@0§&5§#&38?¥59%ﬁb%ﬁ%y@96£yé¥ﬂyl‘3}oup
di al kyl &m nosuhfydmpkali pocapboayl exdykylguddpnyan gddagx ygdriloradll ygr oup; an
am nocar bony| . gt pt.i.onal | bstitute Q%Qr al kyl _group;_ an
aIkyIsquinéPbgFgggtggt%Bngﬁpfggggsﬁffhgédq%gxﬁﬁ%ﬁ xﬁﬂﬁégaﬁpﬂﬁ%ﬁ$’ an

al kyl sul f ongll kgileup fopyilogably sphdvnaliled sy styidrubad B0 hgrdnegxy iorgraapgr oup
of the fornmula. R

L. Rig-N wherein R' is an al kanayl, .group optionally
substitutedOrbﬁnaa&?SBﬁyggﬁgbﬁéguproﬁFaﬁ% m%ﬁ?%ﬁwﬁﬁ;t%%léﬁ} ‘atom  an
al koxy group, a furyl group, a tetrgzolyl group, 25 hydroxyl group, an
al kylthi o group, an aIkyIsquingI ;group, an al kyl sul fonyl group,

2- am not hi azol yl group, 2, ZRdﬁahkyI-l, 3-di oxol anyl group, 2-thiol-4-
al kyl t hi azol i nyl group, a cycloal ky¥l group and 5-al kyl -

10 wherein R' is an alkanoyl group optionally substituted
by (a) group(s) selected from an alkanoyl group, an
alkylaminocarbonyl group, a dialkylaminccarbonyl group,
an aminocarbonyl group, an alkoxycarbonylamino group,
an alkanoylamino group, an amino group substituted by

15 an alkoxycarbonyl group and an alkyl group, an amino
group substituted by an alkanoyl group and an alkyl
group, an alkoxy group coptionally substituted by a
phenyl group, a furyl group, a tetrazolyl group,
hydroxyl group, an alkylthio group, an alkylsulfinyl

20 group, an alkylsulfonyl group, 2-aminothiazolyl group,
2-oxopyrrolidino group, 2,2-dialkyl-1,3-dioxolanyl
group, 2-thiol-4-alkylthiazolinyl group and a
cycloalkyl group; a phenylcarbonyl group optionally
substituted by an aminoc group or a nitro group; a

25 pyridylcarbonyl group optionally substituted by
hydroxyl group; a furylcarbonyl group optioconally
substituted by a formyl group, or hydroxyalkyl group; a
thienylcarbonyl group; an indolylcarbonyl group
substituted by an alkyl group; a merpholinccarbonyl

30 group; a pyrrolidinylcarbonyl group optionally
substituted by a benzyloxy group, an alkoxycarbonyl
group, an alkanoyl group, hydroxyl group or an 0xo
group; tetrahydrofurylcarbonyl group: a
piperidinylcarbonyl group substituted by an



2,4(1 H, 3H) pyri m di nedi one group; a phenyl carbonyl group 30 optionally
substituted by an am no group or a nitro group; a pyridylcarbonyl group; a
furyl carbonyl group optionally substituted by a fornyl group or a

hydr oxyal kyl group; a quinol yl carbonyl gr ¥p; a nmor phol i nocar bonyl group; a
pyrrolidinocarbonyl group; 25 a tetrahydrofurylcarbonyl group; a

pi peri di nyl carbonyl group substituted by an al koxycarbonyl group; an

al kyl am nocar bonyl oup optionally substitut by hal ogen at om hydr oxyl

.
group or an aIkox?lgPBMﬁ?r ogYdi FrRVPafitnéca CYgr @&5Pan 3al koxycar bonyl
group optionall ytﬁﬂbﬁiblthbﬁdn@ba&%o&'y‘io@toﬁll@%er@i%r @R s AP Alond is

hal ogen atom an al kyl sul fonyl group optionally substituted by hydroxyl
group or a hal ogeRPtAPHAT Lan SHPREAMFIESIST Sy 12Ny O Pp 9X6MPs thiddisul fonyl 10

group, and RI2 isphydnagen)aleniniekhedilo @ @Ubondfl drkYlargroup. In the
conpound_of the present invention, as a preferred conpound there is
mentioned a conpoBAYYWABAEPRARERGYATIOUR BRLEE theg dktthadiatil a: AL |

i A3 15 A2 and RhBgeBrl §s20Penzena 1y e itthe JoPPlanBben BB,
wherein Al is an al kyl group, "hydrogen atom a hal ogéen atom™or an al koxy
group, A2 is hydrByefcayemIsour 20 RaEl Gd&Pxt @ROWR3 iss hydrogen atom, Bl is

a trihal ogenoal kyl; 285Q4Bm; B¥E092M At YPRIp ARl Mo/ onyl group
optiocnally substituted by an alkoxy group, hydroxyl
10 group or a halogen atom; an alkylsulfonyl group
optionally substituted by a group selected from
hydroxyl group, and a halogen atom; alkenylsulfonyl
group; or a dialkylamionsulfonyl group; and
R is hydrogen atom; a pyrazinyl group; or an alkyl
15 group, or
-N (R*) (R'®) is triazolyl group, a tetrazolyl group, an
aminopurinyl group, a morpholinio group wherein the
nitrecgen atom is substituted by an alkyl group, an N-
oxomorpholino group, an imidazolidinyl group
20 substituted by a hydroxyalkyl group and oxo group, a
hexahydropyrimidinyl group substituted by a
hydroxyalkyl group and oxo group, or a dioxopyrrolidino
group,
R? is hydrogen atom,
25 Z is an oxygen atom or a group represented by -N(R3)-,
R® is an alkyl group optionally substituted by hydroxyl group,
R* is hydrogen atom or an alkyl group optionally substituted
by hydroxyl group.
Of these, preferred is a compound wherein Ring A is a

30 benzene ring of the formula:

and Ring B is a benzene ring of the formula:



B2 is a trihal ogenoal kyl group, hydrogen atomor an al kyl group, B3 is
hydrogen atom R is hydroxyl group; an al kyl group substituted by a 25

di al kyl am nocar bonyl group, a norpholinocarbonyl group, hydroxyl group, an
al koxycarbonyl group or a hydroxyal kyl a 'gocarbonyloxy group;

di hydr oxyphenyl t hi onyl group; al kanoylth group; an al kylthio group
optionally substituted by hydroxyl group, an al kyl am nocar bonyl group, a 30
di al kyl am nocar bonyl group, an alkoxycarbo?ylanino group, 26

hydr oxyal kanoyl am no group, a norphol i nocBrbonyl am no group, a

hydr oxyal kyl am nocar bonyl am no group or al kanoyl oxy group;

di al kyl t hi oni um group; an al koxy group dp Longlly substituted by hydroxyl
group, an al kyl sul fonyl oxy group, a 5 et&g BAar opyr anyl oxy group, a
triazolyl group, a tetrazolyl group optio BBIy substituted by an al kyl
group, or an al kox group; thienyl sul fonyl oxy group; norpholinocarbonyl oxy
group; i m dazol ywegriedayPoxysgeBupl kih arRyPaninokcrdomgloxgn gabep, erein
the al kyl noiety the f. S ORt-onaldiy: subst it ydr | geroup, a
nnrpholinocarbonyﬁggﬁggrfg%ndﬁgfﬁglg%iﬁ%cgr%g%g%gg gﬁﬁ?igxﬁ @r%ﬁ%, PO

al kyl ani nocar bonyl grdte 1 caencalikadowraviono Bjr saphydnogeky btkive gr oup, an

al koxy ggoup.: I f gar. : lskano 0 ar boxyl
group; aSpiE%r?giﬁgcégkéﬁ |§3§58r8§%g§6225?9u?§d% 9§%f%po%3fg%%Qﬁfoup, an

al koxycar borgit mgrhods ory earsbioesyt 7 garo il k el anbiyrdyapaskead rkyd ey npcemb ontyd regimmup,
an al koxyal kyl am ar . yi t hi 1 | group, an
al kyl sul fi n;l%{]éel krgyﬁqtgﬁi r#c?)%iar%/ ony eOJ:ng!Elr)oofuf)lrE ZA la#%yﬁ?uﬁ%%%?ﬁ%%%ocar bonyl
group or hydwyabryed Wy lggrugasp;a 20h idinad ko calni mocarksonyl oxy group wpd ronal tlye

Tt s R R A PLBEnL 0L DBEAP A X HPony

10 group:; an alkanoyl group substituted by hydroxyl group;
aminocarbonyl group substituted by (a) group(s) selected from
an alkyl group, pyrazinyl group and pyrimidinyl group:;
piperzinocarbonyl group substituted by an alkanoyl group:
piperidinocarbonyl group substituted by hydroxyl group:; an

15 alkylsulfinyl group optionally substituted by hydroxyl group:
an alkylsulfonyl group optionally substituted by hydroxyl
group; or the group the formula:

R11
/

R¥2—N__
wherein R!! is an alkanoyl group optionally substituted
20 by (a) group(s) selected from an alkoxy group, hydroxyl
group and a cycloalkyl group; an alkoxycarbonyl group;
a pyridylcarbonyl group substituted by hydroxyl group;
a morpholinocarbonyl group; an alkylaminocarbonyl
group; or an alkylsulfonyl group; pyrazinyl group, and
25 R'? is hydrogen atom, or an alkyl group,
-N(R'™) (R'?) is triazolyl group, tetrazolyl group or an
N-oxomorpholino group,
R? is hydrogen atom,
7 is a group represented by -N(R®) -,
30 R® is an alkyl group,

R! is hydrogen atom or an alkyl group.



group; a thionorpholinocarbonyl oxy group wherein the sulfur atomis
optionally substituted by an oxo group; 25 oxopyrrolidinylcarbonyl oxy group;
oxot et rahydr ot hi azol i nyl car bonyl oxy group;

di al kyl am nosul f onyl am nocar bonyl oxy grougg a carboxyl group; an

al koxycar bonyl group; an am nocarbonyl group optionally substituted by a
pyrim di nyl group; an al kyl am nocarbonyl 30 group wherein the al kyl noiety

is optionally substituted b hydr.oxyl gr.oup or_a cyano group; .

di (hSdr oxyal {yl )a 'ur%g‘?‘.?rrbgﬁ%}le é’?/r&%grzf‘gﬁﬁ &/l%?rﬁpr%%ﬁ ?/’feﬂbr%udsv\ﬁélr ein
the pyri gyl a%m@uammggaw@mﬂwgwsap m&ml > :‘id uﬂ% DYk Py droxyty gt 9epso 8N
am nocar bony, roup .35 supstitute an a ri do group; . a

pi per i di nocérsbgﬁﬁse:’d?’&?ﬁb Hibavidaratt PRI Gy BP9 L HROGAB R BARRY a
27 pi per azigresyy hotite 167 e DSt Wiesh bys adlr0x0i QL. bRNan abky | g 85@8IP,
an al kyl sul fonyl. group or an al kanoyl group; a  norpholinocarbonyl group;

t hi onor phol BRocarEaAIL GFOHP SEPSRATHSHimo by 1 ¥ BepPsubst i tuted by a

hydr oxyal kylp i@eQu i IrIBHNI0g o b s i @l dey sl £ Nyl k SR OpP @p@ﬁfﬁal ly
substituted by hydroxyl group; a hydroxysul finyl group; an _alkyl sulfonyl
group opti or?&lpleflﬁjb’sﬂqatrtgﬁ?@tylbﬁ% SRS e d dvY aRY RF RABYSBRYP grdup; or

the group ofyitha farmya: fFlp %%ﬂt&é@%ﬁ@(ﬁoi?l agr@hfangy! group
optional ly substituted” by (a) group(s). selected from an”al kanoyl group, an

al kyl ani nocadtrorhydiuldrasun, & il 38 e floearpersit 1 Hrloemd, by sy dre Bk o bomy

group, ap alkoxycardonyl N graup . an al kanoyl am no group, an am no group
substituted by 15 an al'koxycarbonyl group and an al kyl group, an am no

group substituted by an al kanoyl group and ggtlal kyl
/
R12_N\
wherein R!! is an alkanoyl group substituted by
hydroxylgroup, and
R' is hydrogen atom.

15 In the present invention, particularly preferred
compound is a compound selected from the following (A} to
(BK) or pharmaceutically acceptable salt thereof.

(A} (2R,48)-1-({N-{1-(5)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyllaminocarbonyl-2-{4-fluoro-2-methylphenyl}-4-(2-

20 methylpropionylamino)piperidine,

(B) (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-morpholino-
carbonylaminopiperidine,

(C) (2R,4S)—1—{N—(3,5—bistrifluoromethylbenzyl)-N—methyl}—

25 aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-
hydroxzyethoxy)~piperidine,

(D) (2R,48)-1-[N-{1-{R)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyli]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-{2-(2-
tetrahydropyranyloxy)ethoxylpiperidine,

30 (E) (2R,48)-1-[N-{1-(S)-{3,5~-bistrifluoromethylphenyl)ethyl}-
N-methyl]aminoccarbonyl-2-(4-flucro-2-methylphenyl)-4-methoxy-
acetylaminopiperidine,

(F) (2R,45)-1-[N-{1-(S)-(3,5-bistrifluoromethylphenyl}ethyl}-
N-methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-methoxy-



group, an al koxy group optionally substituted by a phenyl group, a furyl
group, a tetrazolyl group, hydroxyl group, an alkylthio group, an

al kyl sul fin
2- oxopyr r ol

yl 20 group, an al kyl sul fonyl group, 2-am nothiazolyl group,
idino group, 2,2-dialkyl-1,3-dipxolanyl group,

2-thiol-4-al kylthiazolinyl group and a cycloal kyl group; a phenyl carbonyl

group optionally substituted by an am no group or a nitro group; a 25

pyri dyl car bon b roup.opti.onal.ly substituted by hydroxyl group; a
FEPBug bRt

furyl car bon§P

hydr oxyal ky
substituted
pyrrolidiny

&S “ 1 FBsti tuted by a formyl group, or
l(Ggr qap;, 48) -Uki[eryileashenyl, Sebdus,r idil udrdaded oArdIGmyg L )@ tou | -

R e M e S T T S P

al koxycar bopgkhyapaepylap iplekdriayle ,gr oup, hydroxyl group or an oxo group;

t et rahydr of
28 al kokyc
group where
3-al kyl - 2,
group where
hal ogen ato

I bonyl ; [ i_di nyl I bst i d b
Arborigh  droup ORI Rarcy1® G A SRR S BO

NOmkR e vS U lafld i oRlaGBanSy 1 -0Rt (40Fahlot s Whetd tHif1gth 3,130 £X0  gr oup;
4(1 H, 3H) pyri m di_nedi onecar.bonyl group; an 5 al kyl am nocar bonyl
mRtapeugitepy Lastieopinerddddte i s optional |y substituted by a

Mr) hydr @xyl-19r@uR 10r(sAn @, kX sEraAUu B ontl 3 JOH A 1o GaHRAny

group; an al koxycarbonyl grou optionally substituted by an al’koxy group,

hydr oxyl 10
substityjed
al kenyl sul f

15

20

25

30

35

. p
Ngrshp Yad aBiRgIcegaeratiom (& fiuepncsd sty sy Lot Gmal |y
hpﬂrgxggqggx@qb%§é¥1dyﬁyn hydr oxyl group, and a hal ogen atom
I

on roup; or a dialkyfaniqpsulquyl group; and

(J) (2R,4S)-1-[N-{1-(R)-{3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-flucro-2-methylphenyl)-4-hydroxy-
acetylaminopiperidine,

(K) (2R,4S)-1-[N-{1-(R)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]laminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-{3-
hydroxypropoxy)piperidine,

(L} (2R,4S8)-1-{N-{1-(S)~-(3,5-bistrifluorcmethylphenyl)ethyl}-
N-methyllaminocarbonyl-4-(2~cyclopropyl-2-
hydroxyacetylamino)~ 2-(4-fluoro-2-methylphenyl)piperidine,
(M) (2R,4S)-1-[N-{1-{S)-(3,5-bistriflucromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-
hydroxy-2-methylpropionylamino}piperidine,

(N} (2R,45)-1-[N-{1-(S)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-flucoro-2~-methylphenyl)-4-{(S)-3-
hydroxybutyrylamino)piperidine,

(0) (2R,48)-1-{N-(3,5-bistriflucromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl)~4-(2-hydroxyethyl-
aminocarbonyloxy)piperidine,

(P) (2R,4S8)~1-[N-{1-(R})-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyllaminocarbonyl-2~(4-fluocro-2-methylphenyl) ~4-
methanesulfinylpiperidine,

(Q) (2R, 4S)-1-[N-{1-(R)-(3,5-bistriflucromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-
methanesulfonylpiperidine,

(R) (2R,4S8)-1-{N-{(3,5-bistrifluoromethylbenzyl)-N-methyl}-

aminocarbonyl-4-ethylaminocarbonyloxy-2-({4-fluoro-2-methyl-



R12 is hydrogen atom a pyrazinyl group; or an alkyl 15 group, or
-N(R11) (R12) is triazolyl group, a tetrazolyl group, an am nopurinyl group,
a norpholinio group wherein the nitrogen atomis substituted by an al kyl
group, an N- oxonorpholino group, an imndgzolidinyl group 20 substituted by
a hydroxyal kyl group and oxo group, a hexahydropyri mdinyl group
substituted by a hydroxyal kyl group and oxo group, or a dioxopyrrolidino
group, R2 is, hydrogen at 25 Z is an oxygen atom or a group represented by
“N(R3) -, Rsppgxgﬁ?gFEﬁFl n%ﬁb optional |y substituted by hydroxyl group, R4
is hydrggenéabonaan4?m—akgwk{gpqu—qagBe@aﬁmwﬂﬂﬂmﬁﬂdmﬁﬁﬂylﬁneﬂumﬂdvmyl}—
group. these, .preferred is a conpoun erei,n Rng Ais 30 henzene
ring of theNFQ?ﬁﬂgé:aﬂPnR§ar ﬂaﬁdggﬁﬁg%éWQ§%§%5 STy 10 41 T or nul a:
29 Bl B2 B@tWBQQ@E@p&bﬂ%idMldﬂ)@ﬂpdﬁﬂaﬂ@e,A2 is a halogen atom A3 is
hydr ogen_at om ri hal ogenoal kyl_group, B2 is a trihal ogenoal kyl
551%1%5%

group, B3 iéTﬁyE%§QZ§?§h6ﬁF'élRﬂRﬂ§(én IfrioeF ERFdy ey 10y Wrdrioxy |
group or  t gthaRgNoRME ARHa@KsN AR 22 (M ranicecar-aH yph Gyaup- eshgrei n - the
al kyl moiety thereof _is optionally substituted by hydroxyl” group; a
t hi onor phol MREEAPEEHHEERY Latbms thivdrgiino) pdperidine,
(U} (2R,45)-1-[N-{1-(R)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-flucro-2-methylphenyl}-4-(2-

10 hydroxyethylaminccarbonyloxy)piperidine,

(V) (2R,45)-1-[N-{1-(8)-(3,5-bistriflucromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(3-
hydroxy-3-methylbutyrylamino)piperidine,

(W) (2R,45)-1-{N-(3,5-bistriflucoromethylbenzyl)-N-methyl}~

15 aminocarbonyl-2-(4-fluoro~2~methylphenyl)-4~(2-hydroxyethane-
sulfinyl}piperidine,

(X} (2R,48)-1-[N-{1-(S)-(3,5~bistrifluoromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4~fluoro-2-methylphenyl)~4-hydroxy-
acetylaminopiperidine,

20 (Y) (2R,4S)-1-IN-{1-(S)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl}-~4-((S8)-2-
hydroxypropionylamino)piperidine,

{Z) (2R,48;—1—[N—{1—(S)—(3,5—bistrifluoromethylphenyl)ethyl}—
N-methyl]aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-((R) -3~

26 hydroxybutyrylamino)piperidine,

(AA) (2R,48)-1-{N-(3,5-bistrifiuoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-{(4-filuoro-2-methylphenyl)-4-(2-hydroxy-2-
methylpropanesulfonyl)piperidine,

(AB) (2R,4S)-1-[N-{1-(R)-(3,5-

30 Dbistriflucromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl) -4-(2- hydroxyethanesulfinyl)piperidine,
(AC) {2R,48)-1-[N-{1-(R)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl}aminocarbonyl-2-{4-
fluoro-2-methylphenyl)-4-{(S)-((S)-2-

35 hydroxypropane)sulfinyl}piperidine,

(AD) (2R,4S)-1-[N-{1-(R)-(3,5-



sul fur atomis substituted by an oxo group; an al kylthionyl 10 group; an
al kanoyl group substituted by hydroxyl group; am nocarbonyl group
substituted by (a) group(s) selected from an al kyl group, pyrazinyl group
and pyrimdinyl group; piperzinocarbonyl group substituted by an al kanoyl
group; piperidinocarbonyl group substitu%ed by hydroxyl group; an 15
alkylsulfinyl group optionally substituted by hydroxyl group; an

aIkyIsquon ro option subst i t ut d by r rou or the roup
the formul a’ ﬁ%fl%ﬁif?rﬂ”\%gw&¥ hery L) Ty dl‘@aﬁ@;yf?’ygﬁé’ﬁﬁ-n&&a\ M2 49

substltutedf1agrgy29@btg@qpﬁgab1§euequ@q_ﬂr@WL@n al koxy group, hydroxyl
group and a_cycl oal kyl group;. an al koxycarhonyl group; a pyridyl carbonyl

group substPVGF@éyﬁﬁoﬁﬁﬁﬁdﬁyﬁfdﬁdGﬁPlpér#ﬁﬂﬁﬁol|nocarbonyl group; an

al kyl am nocqm@nxlzagrq@qpa—q'i\z—ae@ @Jimls%tﬂlfﬂ@drogfeq%@;m@ﬁ -t 194p, ) -and
25 R12 is hydrogen atom_ or an _%Gpup, -N&RE;%gRlz) |s trlazohg group,
tetrazol ¥l gméﬁﬁcéﬁbaﬁYlNQGﬁﬁﬁﬁﬁNMQq WydrodedraemZZ is a

group repre 4 Y raNeRI arS AR aIkyI group, R4 is hydrogen atom
or an al kyl E%@Bg P 8a Furth épy%qfﬁ% referf%d is a conpound wherein RL is an

aIkylan1nocdﬁE@an@x%SgrdUﬂNwHérdﬁﬁ'tﬁe5a|kyI nmoi ety thereof is substituted
o om 115 sub O o o e et i act Dy
hydr oxyl gréaporpr@ematﬁadaﬁh@nvn-@rddﬁ)sﬁbstltuted by an al kanoyl group;
plpEFIdh@OC%&QQ%&&pQ %%Bé%ﬂ%%ﬂﬂQﬁt%ﬂp%%l Qroxyl group; an
{AG) (2R, 4S8)-1-[N-{1-(R)-(3,5~-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-(1- methylethanesulfonyl)piperidine,
(A8H) (2R, 48)-1-[N~-{1-(R)~-(3,5-

15 bistrifluoromethylphenyl)ethyl}-N-methyl]laminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-{2- hydroxy-2-
methylpropanesulfinyl)piperidine,

(AI) (2R,4S5)-1-{N-(3,5-bistrifluoromethylbenzyl)}-N-methyl}-
aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-{(S)-{((S)-2-

20 hydroxypropane)sulfinyl}piperidine,

(AJ) (2R,48)-1-{N-(3,5~bistrifluoromethylbenzyl)}-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-{ (R} -((S)-2-
hydroxypropane)sulfinyl}lpiperidine,

(BK) {2R,48)-1-{N-{(3,5-bistrifluoromethylbenzyl)-N-methyl}-

25 aminocarbonyl-2-(4-fluocrc-2-methylphenyl)-4-{ (R)-((R)-2-
hydroxypropane) sulfinyl}piperidine,

(AL} (2R,48)-1~{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-{{(S)-((R)-2-
hydroxypropane)sulfinyl}ipiperidine,

30 (AM) (2R,48)-1-{N-(3,5~bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-((S)-2-hydroxy-
propanesulfonyl)piperidine,

(AN) (2R,4S)-1-{N-(3,5-bistrifluocromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl}-4-((S)-3-hydroxy-

35 Dbutyrylamino)piperidine,

(A0) (2R,48)~1-{N-{(3,5-bistriflucromethylbenzyl)-N~methyl}-



al kyl sul fi nyl group substituted by hydroxyl group; an al kyl sul fonyl group
optionally substituted by hydroxyl group; 10 or the group the formula: Rl1
R12 r wherein R' is an al kanoyl group substituted by hydroxyigroup, and
R12 is hydrogen atom 15 In the present i$Xention, particularly preferred
conmpound is a conpound selected fromthe Tollowing (A) to (BK) or
pharmaceutically acceptable salt thereof. (

A)
(2R, 4S)-1-(N-{l-(S)-(3,5-histrifluoronethyl phenyl)ethy]}-
N- et hyl | arﬁaﬁ‘gea BGS H%Péfg-‘?zr-(ﬁl'é&ﬂl&r?-‘ggmﬁ% f%flzi-'(‘fz—( Fp —~3-hydroxy-
et hyl propi @ﬂ!b@@l@ﬁ&tﬂb@?ﬁb@rﬂ@in@)
(2R,4S)-1-{N—$3,5-bistri | uor onmet hyl henzyl ) - N net hyl } -
ani nocar bonyPP2- (4Rf FEdrd-2 AmeCmHYBRd R P24 NSRS g~ 1 - IN-{1- (R) = (3, 5~
car bonyl am peRipe i1 dbRmelt®ly1phenyl) ethyl} -N-methyl]aminocarbonyl-2- (4-
(2R, 4S)-1-{N-(3,5-bistriluoronethyl benzyl)-Nnethyl}- 25
ani nocar bonfli9rez2rPgshy lphesty PReRding . (2- hydr oxyet hoxy) - pi peri di ne,
(D) (2R 4S) - kol D, 4B) -(132{%@3%tsubfilsl&rimt&ﬂmwae%{Jp'l' }=N-methyl}-
N-met hyl ] am nocar bonyl - 2- (4-fl uoro- 2- et hyl phenyl ) -4-{2-(2-
t et r ahydr oppranpcaxpprngtlnexydpifderarg-demeghylphenyl) -4~ (1-methyl-
(2R, 4S) -1 -[ (I I i.f:l yoroomet hyl phenyl ) et hyl } -
N—nethyl]an?ﬁégg%ggggﬁp ??Ea Fggfggffnethylphenyl)-4-nethoxy-
acet yl am nogidper i(dRadS)(R)y {N-(3,5-bistriflucromethylbenzyl)-N-methyl}-

2R, 4S) 14 - |- - Bi_st,r il et hyl t\h _ : e
N et hy ) et BOCS SR Y3 (i 11 ot s et I TRGI 1 4 vt Fos 0

car bonyl anm mepppediidiorerbc@yloxy)piperidine,

N et iyt ] i hCar DOy 4 et Ry car AT o ] Gy co) ~Nomeshyl)-
aminocarbonyl-2- (4-fluoro-2-methylphenyl)-4-(2-hydroxy-
ethanesulfonyl)piperidine,

15 (AT) {2R,4S})-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-(1-methyl-
ethanesulfonyl)piperidine,

(AU) (2R,48)-1-[N-{1-(R)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-

20 fluoro-2-methylphenyl)-4- (4~
hydroxypiperidinocarbonyl)piperidine,

(V) (2R,48)-1-{N-(3,5~bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl) -4-methanesulfonyl-
piperidine,

25 (AW) (2R,4S)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-{4~-fluoro-2-methylphenyl) -4-{(R)-2-hydroxy-
propionyl)piperidine,

(AX) (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl~2~ (4-fluoro-2-methylphenyl)-4-(N-methyl-N-

30 pyrazin-2-ylaminocarbonyl)piperidine,

{AY) (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoroc-2-methylphenyl)-4-(pyrazin-2-yl-
amino)piperidine,

(RZ) (2R,48)-1-{N-(3,5~-bistrifluoromethylbenzyl}~N-methyl}-

35 aminocarbonyl—ZJ(4—fluoro—2—methylphenyl)—4-(N—methyl—N—

pyrazin-2-ylamino)piperidine,



met hyl phenyl ) piperidine, 5 (H)

(2R, 4S) -1 -[N-{1-(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-
N- et hyl ] am nocar bonyl - 2- (4-f 1 uor o- 2- nethylphenyl) 4-

met ansur f onyl am nopi peri dine, (1)

(2R, 4S)-1-[N-{2-(S)-(3, 5- blstrlfluoronethylphenyl)ethyl}

N- et hyl ] am nocar bonyl - 2- (4-f1 uor o- 2- net hyl phenyl) - 4-(2- 10

hydr oxyet ho i neg (-
(2R 4S)-I-[¥§%T R%? ? Slb[ﬁtﬁﬁflugrénethylphenyl)ethyl}

N—rr:at lhyl]anbm@camd\nwrome(clnyﬂm@mizatéwﬁyl—mwlﬂ)ywawm@qrbonyl -2-(4
acetyl am no [
(2R,4S)-1-[EQF?& ? %§té§%P§FP##Iuoronethfi é§ﬁ3¥§ﬁ%hﬁgy%u?1perldlne,
N;nethy!]anﬂﬁaaarﬁﬁmﬂB 21C4NH{dor (- 2=Mhﬁhylphenyl) 4-(3- hydroxypropoxy)
e UL
2-(4-f|uoronuUEbHQFmbehyﬂpmem@ﬂldMﬁalﬁﬂldﬂWZoryl piperidine,
(2R 4S)-1-[ N\ S- b| 1 iof ro t.hyl phenyl ) et hyl } -
N—nethyl]anl éiar§§n3§)2 (4 {dor§8 ggt'zlphenyl)-4-(2-
hydr oxy- 2- nbuhyknﬁapbmnmbamym@hmqyy|athy1 -N-Methyl]aminocarbonyl-2-(4-
N it hyl | ant ABEEPBGRYEBY (PRGN 0-12: et N RARA P ("
h?g{r Zéymlltyr (Bbani( aa),laspeﬁﬂrmq 11 %) b3 5- )
b nocar bonpit 3 TR ARG DI @ﬁﬁ»{l}w@ Sy bidaRagarbony1-2- (4
?glnog?rbOFbebfb-kaeth é@ﬁedﬁ? (N- ﬂ?ﬂ ﬁ$rpﬁ%rlﬁsn%1perldlne

R 4 1-[N- S5-bistrl ro yl phenyl) et hy
N-nethyl]anﬂﬁ Bény%)21(4iFﬁ 58 gﬁ yIphenyI) 4-
WEthaneSU|fbﬂ%kﬁh&&hbdbﬁ%xh y@Qpohenyl)ethyl}-N- methyl amlnocarbonyl 2-(4-

N et ny M ABEEDOTYE By EPe e S e

met hanesul f qeyl) piRer,isdira.- (36 (R)s5- blstrlfluoromethylbenzyl) -N-methyl}-
(2R, 45)-1- {gﬁ %oc;%sggyifEuorOn%iﬂ%kpenﬁgé%J%SHng&

oxomorphorino) - piperidine,

{BG) (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-

20  aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-
hydroxypyridin~ 5-yl-carbonylamino)piperidine,

(BH) (2R,48)-1-[N-{1-(R)-(3,5~
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4- (N-pyrimidin-4-

25 ylaminocarbonyl)piperidine,

(BI) (2R,4S5)-1-[N-{1-(R)-({3,5~
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2- {4~
fluoro-2-methylphenyl) -4~ (N-methyl-N-pyrimidin-4-
ylaminocarbonyl)piperidine,

30 (BJ) (2R,48)-1-[N-{1-(8)-(3,5~
bistrifluoromethylphenyl}ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-(2-hydroxyacetylamino}piperidine, or
(BK}) (2R,4S8)-1-[N~{1-(R}-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2- (4-

35 fluoro-2-methylphenyl)-4-(l-methylethylthio)piperidine.

In the present invention, more particularly preferred



am nocar bonyl - 4- et hyl am nocar bonyl oxy- 2- (4-fl uoro-2-net hyl 32
phenyl ) pi peridine, (S

(2R, 4S)-1-[N-{I-(S)-(3,5-bistrifluoromethyl phenyl)ethyl}-

N- et hyl ] am nocar bonyl - 2- (4-f1 uor o- 2- met hy} phenyl ) - 4- ( 2-

met hoxypr opi onyl am no) plperldlne 5 (T)

(2R, 4S) -1 -[N-{1-(R) - (3 blstrlfluoronethylphenyl)ethyl}-
N—nethyl]anlnocarb 4-fl uoro-2-me | phenyl ) - 4- .

et hanssul F GHPORA Rt iy Pa TSP B seia et g the’ toliowing (a) o (o)
(2R 4S)-1- [blr{ b- pRpr(acRuliiskilillyl aerepeithyleplady! takmglolf-.

N- net hyl ] ami, noc (4-flu - 2-met hyl phenyl )-4-(2- 10

hydroxze%hyl ﬁlgégagﬁén§|d%yﬁﬁlgéﬁrﬁﬁn r%%g%rl%&u%rom%%hyaphenyl)ethyl}—
(2R, 4S)-1- [N—{nétb@l (aﬁuaolma&bmgzlluar aaetthyloploey-nsetiichenyl) -4~ (2-

N- net hyl nocarbo iﬁ&ﬁ fluoro nethxlphegyb)-4-(3-

hydr oxy- ﬁfﬁﬁPb‘é{tg &)Y OFAEY -G Ppertdine,

(2R, 49) - 1- {MbGS 5Rbl4st)r-|1f—l wer QrEhY( Be;rsszll)stmirf&hmtlohreth@lphenyl)ethyl}-

am nocar bon 4-f 1 uar o- 2- neth ] henyl) 4-(2- hydrox%gthane-
Sulflnyl)pléemﬁﬁ Hé]a@xpocarbon (d=fluoro-2-methyliphenyl)-4-((S)-3-

(2R 49) - 1- [ Nytitok u(t?yr 1lah§hrc>l Pigerqmmky! phenyl) et hyl } -
N- net hyl ] am nocar bonyl - uoro 2- met hyl phenyl ) - 4- hydr oxy-
acetylanlnoﬁp eﬁ?&vﬁé)_éﬁ @Yﬂ3 -bistrifluoromethylbenzyl)-N-methyl}-

(2R, 49)1d- [Hmﬁhb@%kb@%y@—QLQMLEEM%QBQQEHQXEQH Ihathwl-} - hydroxyethyl-
N- et hyl ] am nocar bonyl - 2- (4-f1 uor o- 2- nethylphenyl) 4-((9S) - 2-
hydr oxypr opPBAPPERITREYiILeey) ke r idzne,

(2R, 4S) -1 - [ Nuh 1-(6R), -4(93—i—QIN&t{rllJ(lsqar(@rr%f—mlsmﬁrﬂ'ub%mé't}nyl henyl)ethyl}-
N—nethyl]anlnocarbony -2-(4-fluoro-2-net hyl phenyl)-4 S( f g
hydroxybutyﬂymﬁﬁhﬂéﬂﬁﬂﬁ@HQﬁﬂQQHY@ART (4-fluoro-Z-methylphenyl) -4-(3-

2R, 4S) - 1- fl RN I
gnlnoc;rboaw_egog 3ﬁﬁ§ﬁ?¢£ﬁ£ﬁh Iﬁhgﬁ@g¥h%ewlmﬁkg¥oi - 2-

met hy| p%%parﬂ@éul 8mﬂls))p'|1p'e[ﬂ'dllrre(3) —((&B)S"QDZRMS)flmeqmﬁth(yR)pl(eswsl mhyl
bi st ri fl uor guekhwl AR Nk oyN-FRt Y e YPNOCHReW b A - -3-
hydroxybutyrylamino)piperidine,
(£) (2R,4S)-1-{N-(3,5-bistriflucromethylbenzyl}-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-hydroxy-2-

20 methylpropanesulfonyl)piperidine,

(g) (2R,4S)-1-{N-(3,5-bistrifluoromethylbenzyl)~N-methyl}-
aminocarbonyl-2-{4-fluoro-Z2-methylphenyl)-4-{2-hydroxy-2-
methylpropanesulfinyl)piperidine,

(h) {(2R,48)-1-{N-(3,5-bistriflucromethylbenzyl)-N-methyl}-

25 aminocarbonyl-2-(4-fluoro-2-methylphenyl)~4-((S)-2-hydroxy-
propanesulfonyl)piperidine,

{i) (2R,4S)-1-{N-{3,5~-bistrifluoromethylbenzyl)-N-methyl}-
aminccarbonyl-2-(4-fluoro-2-methylphenyl)-4-((S)-3-hydroxy-
butyrylamino)piperidine,

30 (1) (2R,4S)-1~{N~(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl~2-{4-fluoro-2-methylphenyl)-4- ((R)~3-hydroxy-
butyrylamino)piperidine,

(k) {(2R,45)-4-{(4-acetylpiperazinocarbonyl)-1-[N-{1-(R})-{3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-

35 fluoro-2-methylphenyl)piperidine,

(1) {(2R,4S)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-



fl uor o- 2- et hyl phenyl ) - 4- (2- hydr oxyet hanesul fi nyl) pi peridine, (AC

(2R 4S)-1-[N{I - (R - (3, 5-

bi strifl uoronet hyl phenyl)ethyl}-N nethyl]am nocarbonyl - 2- (4-

fluoro-2-met hyl phenyl ) -4-{(S)-((S)-2 35 hydroxypropane)sul finyl}piperidine,
(AD) (2R 49)-1-[N{l-(R-(3,5 33

bi strifl uoronet hyI phenyl ) et hyl } - N- net hyl ] am nocar bonyl 2-(4-

(AD) (2R, 4SA LI ERECR B & TV U AR N ity | ettt dine
ot by pr 2°2§”‘*r?f¥‘1“r?“dmfmer*ym”’°' . 138 49) 1 N 11 (R (3.5

g?st)rll 1I‘OI ugroﬁét h(fﬁjy p];)e{tl\L %]%N H-})M( ‘%ﬁ%%td}%%ﬂ éﬁzﬁlﬁ -thethyl}-

fl uoro- 2- netamlrmfarwo)nﬂu-a)ﬂflubﬂwﬁwmﬂf@m f-onyl ) piperdeyne, (AQ

(2R 4S)-1- N- bi strif| uoromet hyl phenyl)ethyl}-N nethyl]
am nocar {h?r{e&) ]f(qclfﬁ’rld-pzlﬂ?e‘i iNfenyl ) - 4- ( 1-

met hyl et haneﬁrﬂ' f@wlzx)sm-rlef{n\m (rB%‘,,5 t(ﬁ'ﬂ)r:(le%cﬂr%étk{y}\iﬂéniﬁ) )‘-(t3ﬂ§et1}§/l }-
bi strifl uoronet hyl phen 1) %N— met hyI am no}&?r bony] -

f1 uor o- 2- metRHNSHeRANL OZPY(Z‘ Rﬂ'h’fﬁé%h‘r‘h h]yTIB‘%ﬁl'bSéh di ne,

(A) (2R 4S)e‘t:¥ra{ri\é’s(1ﬁf%‘r@l% l;ﬂ‘éﬂ&m{@t hyl benzyl ) - N-net hyl } -
am nocar bonyl| - (4 fl uoro- methl_ip enyl) 4-{(9)-((S)-2 20 hydroxypropane)

sul finyl } pi pét)i didfe,40a0~ [N-{ -bistrifluorcmethylphenyljethyl}-

(2R 43) 13- {l‘ﬂr—(n?etﬁl '}%Mﬂdd%%lhédb Mﬁoﬂ\&@lrﬁ'é‘ﬂl}ylzphen yl)-4- (4~
am nocar bonyl 2- (4-fluoro-2-nmeth Iphenyl) 4-{(R-((9S) hydroxypropane)

sul finyl } pi peid &ﬁpququlnocarbonyl piperidine,

(2R 49)-1- {'\ﬁp(3 &R0 &y yer PJTBiiB'ﬂMZ lis ﬂ\&nﬁ@éﬂvik}e 2351 ~N-methyl}-

ani nocar bony! - 2- (4-'f 1"uor o- 2 met hyl phenzyl) 4-{ R) - )
aminocarbonyl-2-(4-flucro methylphenyl) 4 -methanesulfonyl
piperidine,

15 (q) (2R, 48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-((R)-2-hydroxy-
propionyl)piperidine, _

{r) (2R,4S)—1—[N—{l—(S)—(3,5-bistrifluoromethylphenyl)ethyl}4
N-methyl]aminccarbonyl-2-{4-fluoro-2-methylphenyl)-4-(2-

20 hydroxyacetylamino)piperidine, or
(s} (2R, 48)-1-[N-{1-(R)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]laminocarbonyl-2- (4-fluorc-2-methylphenyl)-4-(1-
methylethylthio)piperidine.

In the compound of the present invention, as a
25 preferred compound there is mentioned a compound wherein Ring

A is a benzene ring of the formula:

and Ring B 1s a benzene ring of the formula:
Bl

I\\

NNpg2

B3

30 wherein A' is an alkyl group, A? is a halogen atom, A®



hydr oxypr opane) sul finyl}piperidine, (AL)

(2R, 4S) -1 -{N-(3, 5- blstrlfluoronethylbenzyl) N- et hyl } -

am nocar bonyl - 2- (4-fl uor o- 2- net hyl phenyl )-4-((S)-((R) - 2-
hydr oxypr opane) sul fi nyl } pi peri dine, 30 (Al

(2R 4S)-1-{N-(3,5-bistrifluoronethyl benzyl')-N net hyl } -

am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) -4-((S) - 2- hydr oxy-

| f I
F;gpigf?r-{ﬁFXB)E&%Féygkgﬁuoro%%Thyl5%n I? RE ?%Oﬁfnoalkyl group or &

am nocar bonyl - 2- (haﬂbqenanometBﬁlpheaytyinaiéﬁknaahygﬂogyeu35or a
but yryl am no) pi peti |ne

(2R 4S)-1-{N-(3, 5"Bi SPFPT %&8%“0& hyFbBRITPPER: AEPRYI ) 34
am nocar bonyaF 2s(14yﬁku9pm growbhyhphedkll- 4x60R) sdbbydraxyd by a

but I d
(gRyzlé) at[iln n%l e)r}:aﬁ;lglg’rcé(z'bﬁ)@é’&T FhRAR) O [al\l_rl{olrp(l]%ll(rsocgarbonyl group, an

b|str|fluor@q&b&w @h@mmik@kﬁﬂdbHﬁyﬂﬁdnédﬁﬁnﬂuﬂxﬂyxnydrékjﬂ-gﬁbup, an
fl uoro-2- neth%gghenyl pi_peri di ne,

(AQ
(2R 4S) - 1- { RIEY IS BIEGLORY0 S5y PO AR INInGIRHE - o a tetrazolyl
am nocar bonghoép( 4tlie@=0-12- mRip irhemd Joyd -dnl-amBiyylgroup; morpholinoc-
et hanesul finyl ) pi peri di ne, R

(2R, 4S) - 1- { R&E Q?ﬂ%Q§ﬁWQQQQﬁ0%%@Wﬂqﬂ§¥ﬂﬂBy%@mﬁRQEﬂﬁbOQM}OXY group; an
anlnOCa!@0nihl%E&%lﬁﬂé@f%d%yqﬁhﬁNkﬁﬂﬁgy|kﬂﬂwilkf@gﬂﬂﬁfhyl group

nmor phol i nocar bonyl oxy) pi per.i di ne

(2R, 49) - 1- { RPE3 o038 1st /U UoisFdrtarachyA Ybéwﬂmxm @1R A -an alkylsulfonyl

ami nocar bonyly2m(;4-4f! %qugrl%mwa&m oo 2- W 10%Mted by hydroxyl
et hanesul fonyl ) pi peri di ne, 15 (

(2R, 49) - 1- { RFCHFS- 15 Q%%W%Wénﬂﬂ%umwwi}“w by hydroxyl

am nocar bon)él O2113(,4 dd (Ee]rlelevs Hheymrds( 1- net hyl -
et hanesul fonyl ) pi peridine, (AU) (2R 4S)-1-[N-{1-(R)-(3,5-

bi strifl uoromet hyl phenyl ) et hyl } - N-ggtthyl ] ami nocar bonyl - 2-(4- 20
fl uoro- 2- net hyl phenyl )-4-(4 R12 /

—N
15 \
wherein R!! is an alkanoyl group optionally substituted
by hydroxyl group or a 5-alkyl-2,4(1H,3H)pyrimidine-
dione group; a pyridylcarbonyl group; a furylcarbonyl
group; a thienylcarbonyl group; a morpholinocarbonyl

20 group; an alkoxycarbonyl group; or an alkylsulfonyl

group;

R'? is hydrogen atom; or an alkyl group, or

-N(R') (R*?) is triazolyl group, a morpholinio group
wherein the nitrogen atom is substituted by an alkyl

25 group, or an N-oxomorpholino group,

R® is hydrogen atom,

Z is a group represented by -N(R’)-
R® is an alkyl group,

R* is hydrogen atom or an alkyl group.

30 Of these, preferred is a compound wherein R' is hydroxyl
group; an alkyl group substituted by a dialkylaminocarbonyl
group or a morpholinocarbonyl group; an alkoxy group
optionally substituted by hydroxyl group, alkylsulfonyloxy

group, a triazolyl group, or a tetrazolyl group opticnally



hydr oxypi peri di nocar bonyl ) pi peri di ne, (AV)

(2R 45)-1-{N-(3, 5-bistrifluoronethyl benzyl) N- et hyl } -

am nocar bonyl - 2- (4-fl uor o- 2- net hyl phenyl ) - 4- met hanesul f onyl - pi peri di ne, 25
(AW (2R 45)-1-{N- (3, 5-bistrifluoronethyl bgnzyl)-N methyl}-

am nocar bonyl - 2- (4-f | uor o- 2- et hyl phenyl )-4- ((R) - 2- hydr oxy- propi onyl)

pi peridine, (AX) (2R 4S5)-1-{N-(3,5-bistrifluoromethylbenzyl)-N nmethyl}-

o nocar bony 28 E5ERHLD, 2P & OSSN vy gone,
(2R, 45) - é { & h@diohyauklyﬁbuﬁm@mtﬂwn@amw )gxikt—umt  } -

ani nocar bon | uor razi ani no)

i per di ne. (AR ceaRLESFBPRINGES) ) Ué%’ ) RS  B fA5E%8 et hyl -

am nocar bonhs tzoﬁéifllyugﬁ@s%—lrmtt@ﬂ Myl drddaIN-gridly) - YAz JTE fony 1B no)
pi peridi (BA) (2R 49)-1-[N{1-(R-(3,5

bistrifl or Sﬁﬁpﬁyl Bﬁeﬁ}lk)‘:’élaﬁ’g}ln}o%r T 1A Siisdriyiueegd Ay hydroxyl

12 '2‘F£°2 g) Zlm[%'ab%kf@h%@y )Lp@tﬁ'd’ln'&tafﬁﬂcﬁ‘@]y|gtﬂUL@”')QQHEtQ§.{dﬂiid‘%y HEBoxy1

bi st ri f1 uor @FEHRYyI Bﬁeﬁylg)ré’ﬂllﬁ’ylo}f NhFe thRAM Y 'nocar bony! - 2- (4-
fluoro-2-net hyl phenyl) -4- (1- tri aziqryl ) pi peridi ne, (BC

(2R 48)-1-[N-{I-(R- (3, 5-

bi strifl uoronet hyl phenyl) et hyh}l2NNTet hyl ] am nocar bonyl - 2- ( 4-

fl uoro- 2- et hyl phenyl )-4-(1- tetraxoryl)piperidine, 10 (BD)

(2R 49)-1-[N-{1-(9)-(3,5 _ _ .

bi strifl uoronet hngﬁéﬁ}!ﬂ) & hyig -an ek kg whi BoREp b@ﬁ?*oaﬂh}/ substituted

fluoro'gﬂnEthylphS y%gdéo&wloﬁg Qﬁp -IHDHyﬂﬁﬁ' ﬁ?%lmldlnedlone
(2R 45)-1-[N{1-(R)- 5- Bi strifluoromethyl'phenyl ethyl} t hyl |
am nocar bonyl - 2- ( 4Xe5Pf| BoRyridyaiaRysmenly [Qrapy; l\l—aox"ijlﬁﬁil%ﬁhqrnd) e idi ne,
a thienylcarbonyl group; a morpholinocarbenyl group; an
alkoxycarbonyl group; an alkylsulfonyl group;
R is hydrogen atom; or an alkyl group.
15 In the compounds of the present invention, more
preferred is a compound wherein R' is hydroxyl group; an
alkoxy group substituted by hydroxyl group, or a triazolyl
group; a hydroxyalkylaminocarbonyloxy group; an alkylsulfinyl
group optionally substituted by hydroxyl group; an
20 alkylsulfonyl group; an alkylaminocarbonyl group substituted
by hydroxyl grcocup; a piperidinocarbonyl group substituted by
hydroxyl group; or a group of the formula:

Rll

/
R1Z—N

\

wherein RY is an alkanoyl group optionally substituted
25 by hydroxyl group; and
R? is hydrogen atom; or an alkyl group, or
-N (R!!) (R'®) is a morpholinio group wherein the nitrogen
atom is substituted by an alkyl group, a piperazino
group substituted by an N-oxomorpholino group, an alkyl
30 group or an alkanoyl group,
R? is hydrogen atom,

Z is a group represented by -N(R%) -,



(BF) (2R 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N nethyl}-

am nocar bonyl - 2- (4-f | uor o- 2- met hyl phenyl ) - 4- (N- oxonor phori no) - pi peridi ne,
(BG (2R 4S)-1-{N-(3,5-bistrifluoromethylbenzyl)-N nethyl}- 20

am nocar bonyl - 2- (4-fl uor o- 2- net hyl phenyl ) z4- (2- hydroxypyri di n-

5-yl -car bonyl am no) pi peridine, (BH (2R 4S)-1-[N-{1-(R)-(3, 5-

bi strifl uoronet hyl phenyl)ethyl}-N nethyl] am nocarbonyl - 2-(4-

fl uoro-2- nekl_blylsohenyll)ﬁ(-)é‘-(l\l- rimdin-4- 25 yl am nocar bonyl ) pi peridine, (Bl)
(2R 43)-1-[ R {1 (R -{ 1f| uor omet hyl phenyl ) et hyl } - N- et hyl ]

am nocar bonRI‘ :25 (Mypd fd e c&‘Qeme@hyérpkml‘ﬂW]) -gledyp et hyl - N-pyri mi di n- 4-

| bonyl di BJ 4S
DI et 111 uor omet by EBReRU FoPRALE R Rty )aow%eg%@%g?% iR is
ElleJeoix g)Z nehpylrplreny igi-ohp(; 2ehy®rlomc@trsdu@msm®smmwh ey roydrd:BK) group,

bi striflUor 8ﬁelah§r)6ﬁ%ﬁ}ly)letgrﬁﬂ"§p Nﬁyﬂﬂw&lﬁ%’éﬂw&ﬁa@qwlé?y group/

f1 uoro- 2- ﬁETahy|aFl|’k€_‘ffl)é|u)1~f4:r(le- gty @ﬁtﬂdmﬁllq)yplsmefs@mﬁced By tHheipngsent
i nvention, nore particylar pref rred 36 %d isac ound sel ected
fromthe foBF&WPAg3Fap 1(5*)‘5,/'5 gﬁr?é]rprm@é‘uﬁ %l Hqup

thereof . (akub2Ri4Sel Decyf13 . FrJipst 1 ﬂraiﬂﬁbddljlﬁjh&l) i
N- net hyl ] am #ocarlbon'el - wwru% 2- netpﬁyl pk?ellrﬁ)-4 (2- 5 oo

hydr oxy- 2- EURPAESEsh YA B e SRR, Ub) 9roup Of the formula:
(2R 4S)-1-[N-{I-(9)-(3,5-bistrifluorgnethyl phenyl)ethyl}-

N- et hyl ] am nocar bonyl - 2- (4-f | uor O/RZ- nmet hyl phenyl ) -4-((S) - 3-
hydr oxybut yryl ami no) pi peri di pg2—{(¢)

(2R 43)13-{N-(3,5-bi strifluoronethyl benzyl)-Nnethyl}- 10

am nocar bonyl - 2- (4-f1 ugr o- 2; net hyl phenyl ) - 4- (2- hydr oxyet hyl -
wherein R'!' is an alkancyl group optionally substituted

by hydroxyl group:;
R is hydrogen atom; or an alkyl group.
In the compound of the present invention, other
15 preferred compound is a compound wherein R' is hydroxyl
group; an alkoxy group opticnally substituted by hydroxyl
group, an alkylsulfonyloxy group or a tetrazolyl group; a
hydroxyalkylaminocarbonyloxy group; an alkylsulfinyl group
optionally substituted by hydroxyl group; an alkylsulfonyl
20 group; an alkylaminocarbonyl group substituted by hydroxyl
group; a piperidinocarbonyl group substituted by hydroxyl

group; or a group of the formula:

Rll

/
R12—N

\

wherein R is an alkanoyl group opticnally substituted
25 by hydroxyl grecup; a furylcarbonyl group; a
morpholinocarbonyl group; an alkoxycarbonyl group; or
an alkylsulfonyl group; and
R? is hydrogen atom; or an alkyl group, or
-N (R} (R'?) is a triazolyl group, or a tetrazolyl group,
30 R? is hydrogen atom,
7 is a group represented by -N(R%) -
R® is an alkyl group,



am nocar bonyl oxy) piperidine, (d)

(2R, 4S)-1-[N-{1-(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-

N- net hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 3-

hydr oxy- 3- met hyl but yryl am no) pi peri dine, 15 (e)

(2R 4S)-1-[N-{1-(S)-(3, 5-bistrifluoromethylphenyl)ethyl}-

N- et hyl ] am nocar bonyl - 2- (4-f 1 uor o- 2- net hyl phenyl ) - 4- ((R) - 3-

hydr oxybut yryl am no) piperidine, (f)

(2R 49) - 1- [ RE (Bs sh W5 @eR | abp®ner hyh behkyl) IKPHEt hyl } -

ani nocar bony! - 2- ( 4xbk HerOp2aRLRELPBBRAYLLIA (2 BYURM 2Py the

nmet hyl propanesul f onyl ) pi peri di ne, (9)

(2R, 4S) - 1- { Nongosng heirlinoRamst Ry llsefz Plepzingetttiyig -of the formula:

am nocar bonyl - 2- (4-f | uor o- 2- met hyl phenyl ) - 4- ( 2- hydr oxy- 2-

met hyl propanesul finyl) pi peridine, | (h)

(2R, 4S)-1-{N-(3,5-bistrifluor benzyl)-N-nethyl} 25

am nocar bonyl - 2- (4-fl uoro-2-neth eﬁyl)-4-((8)-2-hydroxy-

propanesul fonyl ) pi peridine, (i) 2

(2R,4S)-1-{N—(3,5-bistrifluoronetﬁ§|benzyl)-N—nethyI}-

an nocar pongl -2+ 4:f lEuqro- 2 ety phanyl S Sy oxy-

butyrylanino?piperﬁdlne, 30 | )

(2R 49)-1-{N-(3,5-bistrifluoroneghyl benzyl)-N net hyl }-

am nocar bonyl - 2- (4-f1 uor o- 2- net hyl phenyl ) - 4- ((R) - 3- hydr oxy-

but yryl am no) pi peri di ne, (k)

(2R, 4S) - 4- (4- acet yl pi perazi no

bi strifluoromet hyl phenyl)ethyl}-N

fl uor o- 2- met hyl phenyl ) pi peri di ne, )

(2R, 4S) - 1- { N- ( 3, 5whiesteriinf Bdoi snehhyl behzytdup; net hijs }a SHalogen atom, A3

am nocar bonyl - 2- (4-fluor o- 2- met hyl pheayl ) - 4- (1- oxot hi o- 2

nnrpholinocarbonyﬂ&xby%ﬁpﬁgpiaﬁﬁ ( 14 riRalogenoalkyl group, B

(2R, 4S) - 1- { N- ( 3, 54ibi st rirfilhadooeeiaykdyan zyloph- mEt gl hydrogen atom,

am nocag hon h;%éfgéﬁggghggéiE?&Q%ERQSQ¥L%h§1&%yhé%%%é¥'a% alkylsulfinyl
group optionally substituted by hydroxyl group; an

g2 -1-[N{1-(R)- (3, 5-
t hyl ] am nocarbonyl -2-(4- 35

alkylsulfonyl group; an alkylaminocarbonyl group substituted
by hydroxyl group; a piperidinocarbonyl group substituted by
hydroxyl group; or a group of the formula:

R11

R1Z_\
15 \

wherein R is an alkanoyl group cptionally substituted
by hydroxyl group; or an alkoxycarbonyl group; and
R!? is hydrogen atom;or an alkyl group

R? is hydrogen atom,

20 Z 1s a grcup represented by —N(R3)—,

R* is an alkyl group,

R' is hydrogen atom or an alkyl group.
Still another preferred compound is a compound wherein

Ring A is a benzene ring of the formula:

25 A2



(n) (2R 4S)-1-{N-(3,5-bistrifluoronethylbenzyl)-Nnethyl}- am no-

car bonyl - 2- (4-f1l uor o- 2- net hyl phenyl ) - 4- (1- et hyl - et hanesul fonyl)

pi peridine, (0) (2R 4S)-1-{N-{1-(R)-(3,5-bistrifluoronethylphenyl)ethyl}- 10
N- net hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net h 5pheny|)-4-(4-

hydr oxypi peri di nocar bonyl ) pi peri di ne, (p%

(2R, 4S) -1 -{N-(3,5-bistrifluoronethyl benzyl)-N-nethyl}-

am nocar bonyl - 2- (4-fl uor o- 2- et hyl phenyl ) - 4- met hanesu] f onyl - pi peri di ne, 15
(q) (2R 4S) =hd RiMy R pistd iFrihet A RhA15 -fermidsl ) -

am nocar bonyl - 2- (4-f | uor o- 2- met hydiphenyl ) - 4- ((R) - 2- hydr oxy- propi onyl)

pi peridine, (r) (2R 4S)-1-[N-{1-(S)-(3,5-bistrifluoronethylphenyl)ethyl}-

N- net hyl ] am nocar bonyl - 2- (4-f | ugrdy 2- met hyl phenyl ) -4-(2- 20

hydr oxyacet yl am no) pi peri di ne, ) 2

(2R, 4S)-1-[N{I-(R)-(3,5-bistrifl met hyl phenyl ) et hyl } -

N- et hyl ] am nocar bonyl - 2- (4-f | uor o-2- net hyl phenyl ) - 4- (1-

r

met hyl et hyl t hi o) piyperidine’ 43 Ghe GeRound of, &Re; presgni ohayenthan. aas a
25 preferred conpound there is nentiﬁggqgg cgﬁpound mﬁerelanlng A’i% a
benzene ring of tHe froduadgen Atam ;, iA2 a grxdhRilvgeBoad ky loairperre Hng of
the fornyla: Bl z; B.B3 '?}%l"éﬂfé' i )@li aldoyl; OQM, i-% 2, hal ogen
atom A3 38 1i S hyl rogenrlatom, 1'E:lla{’hi a(frr?'ﬁ)a'l oger%gal y O&rouﬁ1 or'’a  hal ogen
atom B2 is R tisi bahygewsyekyy lgndmpagrbenyloxy group; an alkylsulfinyl

group optionally substituted by hydroxyl group; an

alkylsulfonyl group; an alkylaminocarbonyl group substituted

by hydroxyl group; a piperidinocarbonyl group substituted by

10 hydroxyl group; or a group of the formula:

Rll

/
R12—N

\

wherein R'! is an alkanoyl group optionally substituted

by hydroxyl group, and

R? is hydrogen atom; or an alkyl group, or

15 -N (R!!) (R*®*} is a morpholinio group wherein the nitrogen
atom 1s substituted by an alkyl group, or an N-
oxomorpholino group,
R? is hydrogen atom,
Z is a group represented by -N(R%) -,
20 R?® is an alkyl group,
R' is hydrogen atom or an alkyl group.

More preferred is a compound wherein R!' is a
hydroxyalkylaminocarbonyloxy group; an alkylsulfinyl group
optionally substituted by hydroxyl group; an alkylsulfonyl

25 group; an alkylaminocarbonyl group substituted by hydroxyl
group; a piperidinocarbonyl group substituted by hydroxyl
group; or a group of the formula:

/Rll

R1Z—N
\

wherein R is an alkanoyl group optionally substituted



hal ogen atom B3 is hydrogen atom Rl is hydroxyl group; an al kyl group
substituted by a 5 dial kyl am nocarbonyl group or a norpholinocarbonyl group,
an al koxy group optionally substituted by hydroxyl group, an

al kyl sul fonyl oxy group, a triazolyl groupssor a tetrazolyl group optionally
substituted by an al kyl group; nDrphollno- car bonyl oxy group; a
hydroxyalkylaninocarbonyloxy group; an 10 i m dazolyl carbonyl oxy group; an

al kyl sul fi nyl tlon |y substitu ﬂ b ro roup;

al kyl sul f onyl g 58"3? 9%8}%088% iy ’b%%%%%& '?g‘i?ﬁlédoﬁyaﬁy?ﬁ%%/l
g;oug; ? pipfr{dgncaggggnmllgroup substltuted bylhydroxyl group; or ? gr oup
substi tuted by hJaFoRGTPEFaap of BTS ArKFRE2SACLATR Sy ErmaATES dite.
group; a pyfbdyhchhb@mybegt@@u udef wiyhear hanwyl fr@eoWdrma drhiienydcal konyd

group; hol i nocar, bonyl rou an al koxycar bonyl group; or an
alkylsu%?onP arBPSGBtlﬁigstaﬁ§g966gﬁeaﬁé t-or an al kyl group, or

-N(R11) (R12) is tAlsazabybhaEﬁa@eu@lﬁambolabele@tgm@p savhelsd RHhe Mg REEN
atomis substltuted by an al ky roup, or an N oxonorpholino group

i s hydrogen [&f oRf ZhPsp£e§P86p1P§6Pg§€ﬁve&h@§e ReE3Pe mﬁ@?%%ﬁ%ﬁveﬁ%&l

group, R4 igaxhBygnegennatamrgand alkw saNeURLC0 o HshIAfaired is a
conmpound wherein Rl is hydroxyl group; an al kyl group substitut ed by a

di al kyl am n88&£B6&Ry| PREEBHB tEr aéldnﬁlﬁﬁﬁé’lblrﬁﬁ@éreboﬁﬂd Gros 9 adh- @l dobd T idup

10 etc., such as acetate, fumarate, oxalate, citrate,
methanesulfonate, benzenesulfonate, tosylate, maleate,
succinate and tartarate.

Further, the compound [I] of the present invention or
a pharmaceutically acceptable salt thereof includes any of

15 1its internal salts, solvate and hydrates, etc.

Although an optical isomer based on an asymmetric
carbeon can be present in the compound [I] of the present
invention, the present invention includes any of these
cptical isomers and the mixture thereof. In the present

20 invention, among these optical isomers, preferred is a
compound having R configuration at 2-position of the
piperidine ring (the connecting position of Ring A), and
particularly preferred is a compound having R configuration
at the second position of the piperidine ring (the connecting

25 position of Ring A) and S configuration at 4-position (the
connecting position of R').

The compound [I] or a pharmaceutically acceptable salt
thereof of the present invention has an excellent tachykinin
receptor antagonistic action, particularly an SP receptor

30 antagonistic action, whereby it is useful as a safe
medicament for prophylaxis and treatment for inflammation or
allergic diseases {for example, atopic dermatitis, dermatitis,
herpes, proriasis, asthma, bronchitis, expectoration,
rhinitis, rheumatoid arthritis, osteocarthritis, osteoporosis,

35 multiple sclerosis, conjunctivitis, ophthalmia, cystitis,

etc.), pain, migraine, neuralgia, itchiness, cough, and



optionally substituted by hydroxyl group, alkylsulfonyloxy group, a
triazolyl group, or a tetrazolyl group optionally 39 substituted by an

al kyl group; a norpholinocarbonyl oxy group; a hydroxyal kyl am nocar bonyl oxy
group; an imdazolyl carbonyl oxy group; aF al kyl sul finyl group optionally
substituted by hydroxyl group; an al kyl su ?onyl 5 group; an

al kyl am nocar bonyl group substituted by hydroxyl group; a

piperidinocsaggﬂékN%%ﬁgggiﬁ?%%%%%Ep% o gy%ﬁpggseéy(¥g%_%gﬁﬁh roup of the
= | i

formula: Ri 17¢ an-a anoﬁﬁ group' op 'substituted
10 by hydroxyhigbophupear a5- &akydingof(’|sH A )emerd ,mdbpresh i, grrosysireess,

pyri dyl car bonyl . group; .a furyl carbonyl gqr.oup;. a thienylcarbonyl group; a
nor phol i nocﬁﬁéffﬁglsoﬁltagdﬁ; #ﬁ%rﬁaelfdx%ofr*t%dﬁﬁp dgerpoedﬁj,eré%é/'al ?V%%t%/]f%ng]ioorgroup;
R12 is hydregampatonmplehedmed’leyldigease, EHid.n t e compadinglss ofvd herprresent
I nventi on, re preferred is a cgground wherein Rl isdgégrox | group; an

al koxy g7 oufiSGBSE (' §P&d ARG o X WP SFGHF L IrV s RIS ea¥Proup; a

hydr oxyal kyL,aweRaearormyllaxy sgr axshnas ikl f idddorgE OUpPf OPtédangdley,
substituted by hydroxyl %%ﬁgp; n 20 al kyl sul f.onyl qgﬁu ;o an o

al kyl ani noc&#B&ay T 1§r o FF SSd&t ithsed e&f-ﬁycﬁ%aﬁ/%r dfr%ase-POSltlve

pi peri di nocgphenyh ugl QuR 1S Whsinig e, e thalyi c bR lpElrotp, &fc d) growp, of the
formula: Ru R12-N wherein Rl11l is an al kapnoyl group optionally substituted
25 by hydro%?PséﬁouﬁﬂeéﬁéjREE%Q?QﬂMﬂ%iﬁﬁf%ﬁ(ﬁé%%ne%ﬂmﬁﬁ%ylP?ﬁiﬁﬁﬂu¥ﬁaf
-N(R11) (612), )i $ a3 y"BHRRRIHIH H Ol dher el it diley ity Q8Pfease (for example,

angina pectoris, hypertension, cardiac failure, thrombosis,
etc.) and immune disorder, etc. in mammals (for example,
mouse, Mongelian gerbil, ferret, rat, hamster, rabbit, cat,
dog, bovine, sheep, monkey, human, etc.}. Particularly,

15 since compound [I] or a pharmaceutically acceptable sailt
thereof which is an active ingredient of the present
invention is highly transportable in the brain and at the
same time has a low toxicity, showing almost no side effect,
it is useful as a therapeutic or prophylactic agent for

20 central nerve system disease such as emesis, depression and
so forth, or urinary disorder such as pollakiuria, etc.

Measurements on the compound of the present invention
or a pharmaceutically acceptable salt thereof can be carried
out, according to the method described in European Journal of

25 Pharmacclogy, vol. 254, pages 221-227 (19%4) with respect to
a neurokinin-1 recepter binding action, and according to the
method described in European Journal of Pharmacology) vol.
265, pages 179-183 (1994) with respect to an action against
the neurokinin-1 receptor induction, and according to the

30 method described in British Journal of Pharmacology wvol. 119,
pages 931-936 (1996) with regard to the effect against emesis,
further according to the method described in Journal of
Urclogy, vol. 155, No. 1, pages 355-360 (1996) with regard to
an inhibitory action on pollakiuria.

35 The compound [I] or a pharmaceutically acceptable salt

thereof of the present invention can be administered orally



atomis substituted by an al kyl group, a piperazino group substituted by an
N- oxonor phol i no group, an al kyl 30 group or an al kanoyl group, R2 is
hydrogen atom Z is a group represented by -N(R3)-, 40 R3 is an al kyl

group, R4 is hydrogen atomor an alkyl grpup. The nore preferred is the
conpound wherein Rl is hydroxyl group; an al koxy group substituted by

hydr oxyl group, 5 or a triazolyl group; a hydroxyalkylaninocarbonyloxy

group; an al kylsulfin roup opt.i onal | ut ed hydrox oup; an
o Kyl sul T ongF” BREEPEER iy ol roc BeBofy: ToRau = tibantuced Ty A oyl
group; a pi pﬁépam@@ahbowhn@r @UﬂonSEHDS:lehuU.Q@ lmselaiygﬂ@xyﬂac@mmalor a group
of the formula: R12-N 10 wherein R11 is an .al kanayl group optionally

substltutedcaﬁylﬁ§dﬁ8%y9ngpéé OR1 PATrENtFdr GGER NdtSsHE tdPan AFk$RCHr Bup. 1n

t he corrpounshaimtaB@ul@ﬁ.@&qnhalr&\i@&tI Qherel h@ry bES memefiemeed %&p@s&%p& a
compound. wherein Rl is dro group; an _al koxy group optlonal

X
substltLﬁedabPlﬁgéFoﬁﬁwruﬁw Gﬁm §ﬁa§PFyI§@@ﬁ5ﬁ@hoﬁ?%&%ﬁﬂimnt2§%¥%¥§%bly
group; a hiAQ!‘L%X%K}S%%QQ%%OHEEQW g'é@lu%xﬁ@n@nl%yl SWldtidyd, o
optionally substituted by hyd roxyl rou an al k{)sulfonyl 20 'group; ‘an
al kyl ani nocaPbEBnPkagedup POEHRISSI LT @ OﬁFhﬁﬁﬁhoﬁwr igcdupglaycine, etc.), a

f;prenrj ; g': ngﬁ&ﬁg%gnw QHR oF4RS it WheRd % Ry Aoy, (Y19 h Al Y1y 10f the
silica, etc.), a disintegrator (potatec starch, etc.) and a
10 wetting agent {(anhydrous lauryl sodium sulfate, etc.), and
the like.

Also, when these pharmaceutical preparations are
administered orally, they may be a solid preparation such as
tablets, granules, capsules, powders, or a ligquid preparation

15 such as solution, suspension, and emulsion. On the other
hand, when they are administered parentally, for example,
they can be administered as an injection solution or an
infusion solution, using distilled water for injection,
physiological saline, aqueous glucose solution, etc., or they

20 may be administered as a suppository, and the like.

A dose of the compound [I] or a pharmaceutically
acceptable salt thereof of the present invention may vary
depending on an administration method, an age, a body weight
or a condition of a patient, etc., and, for example, in case

25 of oral administration, it is usually administered in a dose
of 0.1 to 20 mg/kg per day, and particularly preferably 0.1
to 10 mg/kg per day, and in case of parental administration,
usually in a dose of 0.01 to 10 mg/kg per day, particularly
preferably 0.01 to 1 mg/kg per day.

30 [Method A]

The target compound [I} of the present invention can be
prepared, for example, by reacting the compound of the
formula [II}:



wherein R11 is an al kanoyl group optionally substituted 25 by hydroxyl
group; a furylcarbonyl group; a norpholinocarbonyl group; an al koxycarbonyl
group; or an al kylsul fonyl group; and R12 is hydrogen atom or an al kyl
group, or -N(R11l) (R12) is a triazolyl grgyp, or a tetrazolyl group, 30 R2
is hydrogen atom Z is a group represented by -N(R3)-, R3 is an alkyl

group, 41 R4 is hydrogen atomor an al kyl group. Another preferred conpound
is exenplified by the conpound wherein Ring Ais a benzene ring of the
formula: Al %A3 A2 5 and RB?g B i p%a benzene ring of the fornula: Bl 2

B B3 wherein A" is an al kyl Sy is a halogen atom A3 is hydrogen
atom, Bl is a trihal ogenoal kyl gfou B2 is a trihal ogenoal kyl group, B3
is hydrogen atom 10 Rl is a hydro uylaninocarbonyloxy group; an

al kyl sul finyl group optionally subptituted by hydroxyl group; an

al kyl sul fonyl group; an al kyl ani ng€arponyl [ grblip substituted by hydroxyl
group; a piperidinocarbonyl group stituted by hydroxyl group; or a group
of the fornmula: R11 R12-N 15 wher® R' is an al kanoyl group optionally
substituted

wherein Ring A represents an optionally substituted
benzene ring, R! is an optionally substituted alkyl
group, an opticnally substituted hydroxyl group, a

5 substituted thiocl group, a substituted carbonyl group,
a substituted sulfinyl group, a substituted sulfonyl

group, or a group of the formula:

wherein R and R are the same or different and each

10 is hydrogen atom, a substituted carbonyl group, a
substituted sulfonyl group, an optionally substituted
alkyl group or a heterocyclic group containing 1 to 4
atom(s) selected from nitrogen atom, oxygen atom and
sulfur atom as a hetero atom, wherein the heterocyclic

15 group is opticnally substituted, and the nitrogen atom
contained in the heterocyclic group is optionalily
oxidized, or R*! and R'? are taken together, with an
adjacent nitrogen atom, to form a heterocyclic group
selected from piperidino group, azacycloheptyl group,

20 pyrrolidino group, thiazolidyl group, morpholino group,
triazolyl group, tetrazolyl group and purinyl group,
wherein the heterocyclic group is optionally
substituted, and the nitrogen atom contained in the
heterocyclic group is optionally oxidized,

25 R? represents hydrogen atom, an optiocnally substituted
hydroxyl group, an opticnally substituted amino group,
an optionally substituted alkyl group, a substituted
carbonyl group or a halogen atom,

with the compound of the formula [III]:



by hydroxyl group; or an al koxycarbonyl group; and R12 is hydrogen atom or
an al kyl group R2 is hydrogen atom 20 Z is a group represented by -N(R3)-

R3 is an al kyl group, R4 is hydrogen atom or an al kyl group. Still another
preferred conmpound is a conmpound wherein 4 ing Ais a benzene ring of the
formula: ALl '"-- -A 3 25 A2 42 and Ring Bis a benzene ring of the

formula: Bl B2 B3 wherein Al is an al kyl group, A2 is a hal ogen atom A3

is hydrogen atom, Bl is a trihalogenoalkyl group, B2 5is a

tri hal ogenoal kyl group, B3 is ?%d eq_atom Rl is a

hydr oxyal kyl am nocar bonyl oxy ﬂ' u al kyl sul finyl group optionally
substituted by hydroxyl groupf akkyl sul fonyl group; an

al kyl am nocar bonyl group substituted by HyHrioxyl group; a

pi peri di nocar bonyl group substltdied by 10 hydroxyl group; or a group of the
formula: R11 R12-N wherein R' is an al kanoyl group optionally substituted
by hydroxyl group¥h&r@iR1BiNg RydeBFemeatenpnoPPaACARRYY GFudissitarters

-N(Ru) (R12) is a gprpBgk eaﬁggr@ﬂprwﬁégéﬂtémeymé Qﬂeatoate@ by substituted

by an al kyl group, or an_ N- oxonorphol i no_group dydrogen at om
opticnally substituted alkyl group, R? represents

5 hydrogen atom or an optionally substituted alkyl group,
in the presence of urea.
[Method B]
In the target compounds [I] of the present invention,

the compound c¢f the formula [I-a]:

‘\E;ii (1—al
10

wherein Ring A, Ring B, R?, Z, R®and R* have the same
meanings as defined above,
can be prepared, for example, by reducing the compound of the
formula [IV]:

0 /;12
ENIZ @
| @ (1V)
15

wherein Ring A, Ring B, RZ, Z, R?® and R? have the same
meanings as defined above.
[Method C]
In the compounds of the present invention, the compound
20 of formula [I-b]:



Zis a group represented by -N(R3)-, 20 R3 is an alkyl group, R4 is

hydr ogen atom or an al kyl group. Morre preferred is a conpound wherein RL is
a hydroxyal kyl am nocar bonyl oxy group; an al kyl sul finyl group optionally
substituted by hydroxyl group; an al kylsujgonyl 25 group; an

al kyl am nocar bonyl group substituted by hydroxyl group; a

pi peri di nocar bonyl group substituted by hydroxyl group; or a group of the
formula: R11 R12-N wherein_Rj is an al kanoyl group optionally substituted
43 by hydroxyl group, and §12 is Bydrogen atom or an alkyl group. The
conmpound [I] of the present N.nve on can bg used for a pharmaceuticl use
either in a free formoRTh foyrm/of a 5 pceutically acceptable salt.
As the pharmaceutically acceptabl gysalz ofiyth#e conpound [I] of the present

i nvention, there may be nentionegd, r TYexalple, an inorganic acid salt such
as hydrochloride, sulfate, phoskhatt® agd hydrobromate; and an organic acid
salt 10 etc., such as acetate, nar ate, oxal ate, citrate,

nmet hanesul f onate, benzenesul f okg
tartarate. Further, the conpound I of th@lprQ§ent2|nventgon or
phar maceutical | y Hb€§ﬁﬂ§bﬁén§aﬁt & Fncl WRles Bry of R13nd K’ ﬁ?@?na

salts, solvate andpBydoakemeatlitgsAlalshelegh na epidveal | sonmer based on an
asynmetric carbon can be present in the_ conpound [I] of the present

i nvention, €RA8 pree%ﬁpa.rﬁ@em R aGtdnedddeafpmaouttb s Bt i kanmy lonfelrs! ;and

the mixture thereof. In the pr gsent

0. _R
. )

b

o r*
@ (1Vv)
5

wherein Ring A, Ring B, R?, Z, R® and R® have the same

g, tosylate—pH eate, succinate and

meanings as defined above,

with the compound of the formula {V]:

R
N [v)
R12
10 wherein X! represents hydrogen atom , hydroxyl group, a

silicon atom, lithium atom or magnesium atom, R** and
R'? have the same meaning as defined above.

[Method D]
In the compounds of the present invention, the compound

15 of the formula [I-c]:

R13 /14 ] i:’]

R4 (I—¢c])

wherein Ring A, Ring B, R% 2, R’ and R® have the same
meanings as defined above, and R3 represents an

optionally substituted carboxyl group,



20 invention, anong these optical isomers, preferred is a conmpound having R
configuration at 2-position of the piperidine ring (the connecting position
of Ring A), and particularly preferred is a conpound having R configuration
at the second position of the piperidine j4ng (the connecting 25 position of
Ring A) and S configuration at 4-position (the connecting position of Rl).
The conpound [I] or a pharnaceutically acceptable salt thereof of the
present inventipn has an el | ent .t.achyki ni r ecept nt agoni stic,.action,
particul arl f/aanggppfggeaﬁte(;%? 0 fan cécd%ll% }s%lec C%gﬁoélﬁ],do\ﬁgfrert ey i rrqu?%s[eﬁﬁl' as
a safe nedicanent for prophylaxiséEfd treatnment for inflanmation or

al l ergic diseases (for exanpl §.at c dermatjtis, dermatitis, herpes,
proriasis, asthma, bronchitis, éKpéctoratio initis, rheumatoid
arthritis, osteoarthritis, osteofordgis,Z. 3 tiple sclerosis,
conjunctivitis, ophthalma, cystit s,jfét .), pain, mgraine, neuralgia,
i tchi ness, cough, and 44 further nt® al Rfer vous system di seases (for
exanpl e, schizophrenia, Parkins di sease, dﬁgfqpfion, uneasi ness,
psychosomati ¢ di sorder, norphine ndence, dementia (for exanple,
Al zhei ner's di sease, etc.), etc.), digestive organs 5 di sease (for exanple,
hypersensitive bowgkrdiiseastg Ayl eamnat Bveréol k1i g} KO s disaarse saesor der
(for exanple, gastritis, gastric ulcer, etc.) related to urease-positive
Spirillum (for exBRpNENISeliScH54dt&™ SPOYRr, etc.), etc.), nausea, enesis,
urinary gli sQi dar +hk0olkctprRPle o PAHHAK IRAa L& ur:i nary incontinence, etc.),
circulatory disease (for exanple, , angj;na pectoris, hypertension, cardiac
failure, thrombosis, etc.) and i*fria® di sord®f] etc. in mamuals (for
exanpl e, nouse, WH@Q@Hhaﬂqﬁﬁﬁ&éseﬁ@%ré”leé@ﬁm?rﬁ¥@ﬁﬁf1aﬁ@b@wtha§akhe dog,
Y,

bovi ne, sheep, nonkey, human, ‘etc.). Particular
same meaning as defined above,

and reducing the resulting compound of the formula{VII]:

RZ
R13 /ﬁ '
T’\lorz
@ (vii)
10
Z

wherein Ring A, Ring B, R'}, Z, R?, R® and R have the
same meanings as defined above.

[Method E]
In the compounds of the present invention, the

15 compound of the formula [I'"]:

R /;*2 @

wherein Ring A, Ring B, Rl, R® and R? have the same
meanings as defined above,
can be prepared by reacting the compound of the formula
20 [II]:



15 since conpound [I] or a pharmaceutically acceptable salt thereof which
is an active ingredient of the present invention is highly transportable in
the brain and at the sane time has a |ow toxicity, showi ng al nost no side
effect, it is useful as a therapeutic or5@rophylactic agent for 20 central
nerve system di sease such as enesis, depression and so forth, or urinary

di sorder such as pollakiuria, etc. Measurenents on the conpound of the
present invention or a pharnaceutically acceptable salt thereof can be
carried out, according to thﬁénethOQZdescribed in European Journal of 25
Phar macol ogy, vol. 254, pages 221224 (1994) with respect to a neurokinin-1
receptor binding action, and acco to the nethod described in European
Jour nal of Pharnmacol ogy) vol. 26 es 179 183 (1994) with respect to an
action against the neurokinin-1 receptor indygtion, and according to the 30
met hod described in British Journ Qf Pharnac | ogy vol. 119, pages 931-936
(1996) with regard to the effect pdhilnst emesis, further according to the
nmet hod described in Journal of Us0gy, vol. 155, No. 1, pages 355-360
(1996) with regard to an inhibitory actipn on pollakiuria. 35 The conpound
[1] or a phar mace#br&ESiLNy RidGept abl e2BAI R® haies ddfe ofandangrabeht a%venti on
can be adm ni stergdronhall ¥pd9e,0r parenterally, and it can be formul ated
into a suitable preparation, Using a conventionally used pharmaceuti cal
carrier for wafhoidle GPmG@N@ﬁt@ﬁ &de dicgude ddIIAd 'such a pharnaceutica
carrier, there may be nentioned, for exanple, 5 a binder (syrup, Gum Arabic,
gelatin, sorbitol, tragacanth, poly yl pyrrolidone, etc.), an excipient

(l actose, sugar, corn starch ot n1phosphate sorbitol, glycine,

etc.), a |lubricant (nagnesiuh“g earad talc” aolyethylene gl ycol,

silica, gtc.), a disintegrator (pptato st% chl ete and a

wherein Ring B and R! have the same meanings as defined
above,
in the presence of an urea bond forming agent.
These [Method A] to [Method E] can be carried out as
10 described bellow.
(Methed A]
The reaction of the compound [II] with the compound
[III] can be carried out in a suitable solvent in the
presence of an urea bond forming agent. The urea bond
15 forming agent is exemplified by the compounds shown by the

formula:

0

)J\WZ

wherein W' and W? are the same or different, and each

Wl

represents a leaving group, and the like.
20 W' and W’ are the same or different and each is exemplified
by an imidazolyl group, a halogen atom, phenoxy group and
the like. S3Specifically preferred are 1,1'-
carbonyldiimidazole, a phosgene and the like, and
carbonyldihalides such as 1,1"-carbonyldiimidazole, a
25 triphosgene or a phosgene etc. can be used. Further, any

solvent can be used as long as it does not exert any bad



10 wetting agent (anhydrous lauryl sodiumsulfate, etc.), and the Ilike.

Al so, when these pharmaceutical preparations are admnistered orally, they
may be a solid preparation such as tablets, granules, capsules, powders, or
a liquid preparation 15 such as sol ution, .suspension, and enul sion. On the
ot her hand, when they are adm ni stered pgientally, for exanple, they can
be adm ni stered as an injection solution or an infusion sol ution, using
distilled mater for injection, %ﬁi i ol ogi cal_ saline, ueous glucose

sol ution, etfiedr FhdV2FSRLF ’iwles’iaé‘i‘%]ae'asa%e%%b +t®ry, and the
like. A doseil%ltdl%n@tm@md ddr My Phardmceit | cadh Yoe agsedt abl e sal t

thereof of the present invention may vary depending on an adm nistration
met hod, an ERPrPHERE e gitLs Freaf tdaili T3P RCeEPat FRAtSXFPRLE, o248, for

exanple, in Oc@sqlg@oofc orﬁe@rgﬂftar@tg@ tdtspscusual |y adm nister ed in a
dose of 0 1to 20 rr% kg per day, "and particularly preferab to 10
ux

ng/ kg peP day, and h@éselé"f irse A C el i e a‘f@f@ﬁpun@lshhfll%n nP@a dose of
0.01 to 10 ?%{Fﬂa rféé@ﬂﬁﬂ% ythepr&; Abhy Pzﬂ]l & Peit @Eékgrgsr day.
he tar et co

30 [ Met hod npound | the present i1nvention can
pr epar ed, f@or@kaﬂﬁﬂmn%wqeé&ctqmgt%ef%mbmd of the formula [||]. 46 R1
R21LNH I (I 1) wherein Ring Arepresents an optionally substituted
benzene ring, RL is an optionally substiMduted al kyl group, an optionally
substituted hydroxyl group, a
w7 Sw?
wherein W' and W2 are the same or different and each
10 represents a leaving group,
to give the resulting compound of the formula [VIII-a]:
RL_ _R°
A
N

W2

gl O (VIiIiI—al

wherein Ring A, R', R? and W’ have the same meanings as
above,

15 subsequently leading the compound ([VIII-a} to a reactive
derivative thereof, and reacting the same with the compound
[IIT], or alternatively, the compound [I] can be prepared by
reacting the compound {[III] and the urea bond forming agent

of the formula:

1
20 W
wherein W' and W? have the same meanings as defined

above,

to give the resulting compound of the formula [VIII-b]:

EN
=)



5 substituted thiol group, a substituted carbonyl group, a substituted

sul finyl group, a substituted sulfonyl group, or a group of the fornula: Ru
Ri g-N wherein R11 and R12 are the sanme or different and each 10 is hydrogen
atom a substituted carbonyl group, a substituted sulfonyl group, an
optionally substituted alkyl group or a heterocyclic group containing 1 to
4 atonm(s) selected fromnitrogen atom oxygen atomand sulfur atomas a
hetero atom wherein_the heterqcyclic 15 graup 2 naII substltuted

and the nitrogen 3b%ﬁ$lcog Sngd %n’tﬁ% hgpgr@cy§F§g§g$ up |s ? oﬁ%??y
oxi di zed, or Rl1 asdd®f2nareabaken together, with an adjacent nitrogen
atom to form.a heter Qcy lic.gro sel ected, fr eri di ho roup

azacycl oheptYPgrBERE §Oiﬁﬁpﬁﬁﬁi§£ﬁb(fﬁWﬁﬂ9 %|4V§§§Fh§yﬂigr Lﬁ)e(Ja Bhol i no
group, tridzekybktgreuphetrevifazany rgaeitdnandheurdamd wiirtQuhe vdw@i@iund he
het er ocy, |Ii gioup is optionally substituted, and the nitrogen atom

contain het erocyclic group is optionally oxidized, 25 R2
represents hydroges ahenmreagtapti @@Q‘|1|v)ét5.blrlé$titﬁ‘1'¢tr%d a Ry Hemeior@ddup, an
optionally substituted am.n %rp optional | substltut d al kyl group,
a subst it ut EATPERPHoAY it Por & H&Iaéjgé?ﬁ & SFCPHR 37 tHYEy of the
formula [l Eprrm&7a:R3 HN R4 [I | 1) wherein Ring B represents an optionally
substituted benzene ring, R3 represents hydrogen atom or an

CHs3

!

N+
9y
N
10  in the compound {VIII-a} or the compound [VIII-b], and the
like.

The reaction of the compound [II] or the compound
[ITI] with the urea linkage forming argent can proceed, for
example, at 0°C to 80°C, preferably at 0°C to 50°C. Further,

15 any solvent can be used as long as it does not exert any bad
effect on the reaction, for example, acetonitrile,
dichloromethane, tetrahydrofuran, etc. can be used
appropriately.

The reaction to lead the compound [VIII-a] or the

20 compound [VIII-b] to a reactive derivative thereof can be
carried out using a derivative-leading agent such as methyl
iodide, for example, 0°C to B0'C, preferably at 0°C to 50°C.
Further, any solvent can be used as long as it does not
exert any bad effect on the reaction, for example,

25 acetonitrile, dichloromethané, tetrahydrofuran, etc. can be
used appropriately.

The reaction of each reactive derivative with the
compound [III] or the compound [II] can be carried out in
the presence of a base, for example, at 0°C to 80°C,

30 preferably at 0°C to 50°C. Further, triethylamine etc. can
be used as a base, and any solvent can be used as long as it
does not exert any bad effect on the reaction, for example,

acetonitrile, dichloromethane, tetrahydrofuran, etc. can be



optionally substituted al kyl group, and R4 represents 5 hydrogen atom or an

optionally substituted al kyl group, 1in the presence of urea. [Method B] In
the target conpounds [I] of the present invention, the conpound of the
formula [1-a]: HORZ / NYZ YJ@O0 R4 [1I- A 10 wherein Ring A, Ring B

R2, Z, R3 and R4 have the sanme neanings as defined above, can be prepared,
for exanple, by reducing the conpound of the formula [IV]: O RR "NYZ; 0O R
Cl V) 15 wherein Ring A, Ring B, R2, Z, R3 and R4 have the sane neanings
as defined 4B6 e?PPﬁ@gﬁ&Gtéﬁyrn t he conpounds of the present invention, the
compound 2@metnhbarsyla [I-b]: 48 R11 |1 R2 12,-Ni R/NZ ~

The reduction of the compound [IV] can be carried out
in the presence of a reductive agent in suitable solvent. As
5 a reductive agent, sodium borohydride and the like is
preferred, for example, sodium borohydride, aluminum hydride
such as diiscbutyl aluminum hydride etc. can be used.
Further, any solvent can be used as long as it does not
exert any bad effect on the reaction, for example, ethanol,
10 tetrahydrofuran, dichloromethane, etc. can be used
appropriately. This reaction can be carried out, for example,
at -70°C to under reflux, preferably, at -70°C to 20°C.
[Method C]
The reaction of the compound [IV] with the compound
15 [V] can be carried out in a suitable solvent by subjecting
the compounds to a reductive amination reaction. This
reductive amination reaction can be carried out in acidic
condition by hydrogenation in the presence of a reductive
agent such as sodium borohydride, triacetoxysodium
20 borohydride, sodium cyanoborohydride or a reduction catalyst
suich as palladium. As the group [x!] in the compound [V],
there are mentioned, for example, hydrocgen atom, hydroxyl
group, silicon atom, lithium atom or magnesium atom, and
preferred are hydrogen atom and hydroxyl group. Any solvent
25 can be used as long as it does not exert any bad effect on
the reaction, for example, dichloromethane, acetic acid,
ethanol, methanol, etc. can be used appropriately. As a salt
of the compound [V], hydrochloride, acetate, etc. can be
used appropriately. The present reaction can proceed, for
30 example, at -10°C to 80°C, preferably at 0°'C to 30°C.
[Method D]
The reaction of the compound [IV] with the compound
[VI] can be carried out optionally in the presence of a base
in a suitable solvent. As the leaving group [X?] of the
35 compound [VI], there are mentioned diethylphosphono group,

triphenylphophinyl group, etc. As the base, there are



0 Ra (I-b) wherein Rihng A, Ring B, R11, R12 R2, Z, R3 and R4 have the sane
meani ngs as defi ned above, can be prepared by reacting the conpound of the
formula [IV]: O R2 101 Ra Al CI V) 5 wherein RRng A, Ring B, R, Z, R3
and R4 have the same neanings as defined:gbove, with the conpound of the
formula [V]: R11 N X1 IV) R12 10 wherein X1 represents hydrogen atom,
hydr oxyl group, a silicon atom Ilithiumatom or nagnesiunlatonn R' and R12
have t he sane n|n deflne above the conmpounds of the

present i nv&ti oS e el’5 pocftei%?el%ﬁﬁﬁq]a rflft d¢7 "R13 1 NYZ O
R4 Cl-c) \A/ne:rxajetrﬁﬂmgmme R Bym R d o x iR anst &4, hawe ;bh@féﬁﬁ@d &B@ni ngs as
defi ned above, and R13 regresents an _opti aII subst i nﬂﬁed car boxyl group,

49 can be R AR %c‘iﬁﬂpeo g 15 31158 O R /NUZ

Further, any solvent can be used as long as it does not
b5 exert any bad effect on the reaction, for example,
tetrahydrofuran, dichlorcmethane, etc. can be used
appropriately. The present reaction can proceed, for example,
at -30°C to 80°C, preferably at -20°C to 30°C.
Further, the reduction of the compound [VII] can be
10 carried out by a conventional method, by hydrogenation in
the presence of a reduction catalyst such as palladium, etc.
As the solvent, methanol, ethanol, etc. can be used
appropriately. The present reaction can proceed, for example,
at 0°C to 50°C.
15 [Method E]
The reaction of the compound [II] with the compound
[II1If] can be carried out in the presence of a urea bond
forming agent in a suitable solvent. As the urea bond

forming agent, those as shown by the formula:

0

M

wherein W! and W? are the same or different, and each

20 wi W2
represents a leaving group.
As W! and W?, being the same or different, there are
mentioned imidazolyl group, a halogen atom or phenoxy group
25 and the like. Specifically, 1,1’-carbonyldiimidazole,
phosgene are preferred and for example, carbonyldihalide
such as 1,1’ -carbonyldiimidazole, triphosgene, phosgene, etc.
may be used. Further, any solvent can be used as long as it
does not exert any bad effect on the reaction, for example,
30 acetonitrile, dichloromethane, tetrahydrofuran, etc. can be
used appropriately. The present reaction can proceed, for
example, at 0°C to 80°C, preferably at 0°C to 50°C.
Further, the compound {I'’} can be prepared by

reacting the compound [II] with the urea bond forming agent



| R4 Ol A
nmeani ngs as
X2CH2R13 [ VI

[ I V) wherein Rhng A, Rng B, R2, Z, R3 and R4 have the sane
defined above, 5 with the conpound of the forrmula [VI]:
] wherein X2 represents a | eaving group, and R13 has the sane

meani ng as defined above, and reducing thegresulting conpound of the

formula[VII]:

R13, Z, R2,
[1"]

R2 RI3 1 NuZ0 4 OR(V I ) A 10 wherein Ring A, Ring B,
R3 and R4 have the sane neanings as defined above. [ Method E|

In the conpoznq§e fo&ﬁ% %resent invention, the 15 conpound of the fornula

) wherein Ring A, Ring B Rl, R2 and R4 have the

sanme nmeani ngs as deflned above, can becprepared by reactlng t he conpound of

the formul a

5

10

15

20

20 [I'l] : 50 /Ji\
W2

Wl
wherein W' and W? are the same or different, and each

represents a leaving group,

to give the compound of the formula [VIII-a]:

1 2
R /El{

N_ _Ww?

wherein Ring A, R}, R? and W? have the same meanings as
defined above,
subsequently leading the compound [VIII-a] tc a reactive
derivative thereof, and reacting the same with the compound
[IITI’], or alternatively, the compound [I''] can be prepared
by reacting the compound (III’] with the urea bond forming

agent of the formula:

wherein W' and W? have the same meanings as defined

above,

to give the compound of the formula [VIII']:

Wzﬁr"
O R (vIiii’)

wherein Ring B, R? and W? have the same meanings as

defined above,
subsequently leading the compound [VIII’] to a reactive
derivative thereof, and reacting the same with the compound
{II).

As the reactive deﬁivative, for example, the compound



RLRRNH[ I I ) Awerein RRng A, Rl and R2 have the same neani ngs as

defi ned above, with the conpound of the fornmula [III']: HO S5 R4A[ I I I'")
wherein Ring B and R4 have the sane neanings as defined above, in the
presence of an urea bond form ng agent. T%gse [ Method A] to [Method E] can
be carried out as 10 descri bed bell ow thod A) The reaction of the
conpound [11] mﬁth t he conpound [I11] can be carried out in a suitable
solvent in the Esegce OL urea bond forn1ng agent. The Erea bond 15
form ng agent WQlE Wpl +Fi ﬁaﬂyt?hEh%oﬂﬁBHﬂdgs BRRbY Yt hee ferAula: 0 wi. A
W2 wherein WL and W2 are the sanme or dlffq;ﬁ and each represents a

| eaving group, and the like. 20 W and W2 8 the sane or different and each
is exenplified by an imdazolyl M hal ogen atom phenoxy group and

gr oup,— .

the Iike. Specifically preferred are ﬂri'- chrbonyl dii m dazol e, a phosgene
and the like, and carbonyldi halides as 1,1' -carbonyl diimdazole, a 25
tri phosgene or a phosgene etc. can be used. Further, any solvent can be

used as |ongpashit dagsuRel (&%aTta3N% P3¢ eSompound [VIIIY]).

The reaction of the compound [II] or the compound
5 [ITI’] with a urea bond forming agent can proceed, for
example, at 0°C to 80°C, preferably at 0°C to 50°C. Further,
any solvent can be used as long as it does not exert any bad
effect on the reaction, for example, acetonitrile,
dichloromethane, tetrahydrofuran, etc. can be used
10 appropriately.

The reaction to lead the compound [VIII-a] or the
compound [VIII'] to a reactive derivative thereof can be
carried out using a derivative-leading agent such as methyl
iodide, for example, 0°C to 80°C, preferably at 0°C to 50°C.

15 Further, any solvent can be used as long as it does not
exert any bad effect on the reaction, for example,
acetonitrile, dichloromethane, tetrahydrofuran, etc. can be
used appropriately.

The reaction of each reactive derivative with the

20  compound [III] or the compound [II] can be carried out in
the presence of a base, for example, at 0°C to 80°C,
preferably at 0°C to 50°C. Further, triethylamine etc. can
be used as a base, and any solvent can be used as long as it
does not exert any bad effect on the reaction, for example,

25 acetonitrile, dichloromethane, tetrahydrofuran, etc. can be
used appropriately.

The compound [I] of the present invention can be also
prepared by converting the group R! and group R’ of the
compound obtained in the above described method, to a desired

30 substituent. Method for conversicn of the substituents can
be appropriately selected, depending con kinds of desired
substituents, and the following (method a) to (method q) can
be employed.



effect on the reaction, for exanple, acetonitrile, dichloronethane,
tetrahydrofuran etc. can be used appropriately. This reaction can proceed,
for exanple, at 0C to 80C, preferably at OCto 50C. 5 Further, in this
reaction, the conpound [I] can be prepar al so by reacting the conpound
[1l] with the urea bond form ng agent of "the fornula: 0 W W2 wherein W1
and W2 are the sane or different and each 10 represents a |eaving group, to
gi ve the resul%h 9 gnpound of the formula [MIIl-a]: RR2 1IN _r W 0 CVI |
| -a) WHBFEPARYRPAG A, R1, R2 and W2 have the same neanings as above, 15

sEbseq?entlé | eadTheg tbﬁp@&ﬂﬂoqud %MIHMj@h 134) aaraagtbmp cdﬁpruahmwea I
thereof, and reacting the sane with the compoun I or, al ternatively,
t he conpounaugﬁfléaﬁgge HPEREYdd IR IR @Y QWHQQHNﬁﬂnﬁRF{qu 31%nd the

urea bond feguRisRg tagedt alqbxihe doipyulaaisudstd® Wed & e el ok Wiged\th W have
t he sane_neani ngs as defined above, to glve t he resultlnﬁtconpound of the

fornula.?v1ﬁﬂkﬁ sSu ﬁ@nM}NXYogR@WEV|eq0| gy the formula can

prepared by subjecting the corresponding compcound having
hydroxyl group as R' to alkylation, acylatoin or
sulfonylation by a conventional method. For example,
alkylation can proceed at -10°C to 80°C, acylatoin can

10 proceed at 5°C to 80°C, and sulfonylation can proceed at 5°C
to 80°C.
(method b)

The compound [I] in which R* is a group comprising a

substituted aminc group in the formula [I] can be prepared by

15 substituting the corresponding compound having an amino group
as R* with substituent(s) of the amino group by a
conventional method (for example, an alkoxycarbonyl group
such as tert-butoxycarbonyl, an arylalkoxycarbonyl group such
as benzyloxycarbonyl group, etc., an alkanoyl group such as

20 formyl group, acetyl group, propionyl group, etc., an alkyl
group such as methyl group, ethyl group, propyl group, etc.,
an alkylsulfonyl group such as methanesulfonyl group,
ethanesulfonyl group, etc., an alkenylsulfonyl group such as
vinylsulfonyl group, etc., a heterocyclic group such as

25 pyridyl group, etc., etc.). Alternatively, it can be
prepared by using a carbamate synthesizing reagent such as
N,N’ -succinimidylcarbonate, etc., by reacting with, for
example, an alkoxyalkylalcohol, etc. Substitution can be
suitably carried cut by a conventional method, depending on

30 the kinds of the substituent, by alkylation, acylation,
sulfonylation, arylatoin, etc. Further, by substituting the
hydrogen atom on theg amino group, it can be made into a di-
substituted compound. The present reaction can proceed at -
20°C to 50°C.

35 Further, in case that the compound [I] in which R! is a

group comprising a substituted amino grcup has a urea bond,



wherein Ring B, R3, R and W2 have the sane neanings as defined above,
subsequently | eading the conpound [VIII-b] to a reactive derivative

t hereof, and reacting the sane with the conpound 5 [II]. As the reactive
derivative, there are nentioned a conpou§g in which W is lead to a group
as shown by the formula: ~~, CH3 NN /NJ 10 in the conmpound [VIII-a] or
t he conpound [VIII-b] and the 1like. The reaction of the conmpound [II] or

t he conpound Wi th the rea |inkage fqrm ng argent can proceed, for
exanpl e, GC[CF GCP I5FEr kFi)S/ =i %@q}% ‘%Lﬁefsﬁ% nding ol vent can
be used as Longoasd andoes urka ex@id funmiag acﬁﬁ@,cta@fbﬁchamq e ti i, sy

exanpl e, acetonitrile, I chl or onet hane, tetrahyd ofur,n, et c._can be used
appr opri at e e afeddt | GIR YWY dHld Ye acé‘fﬁfdlﬁ% C{e\ﬁ‘ﬁl- d gyn tfapangpe

conmpound [ Vielkbviiks itoad rreacdritvearioatiore Ndhereofozgar be  carried out using
a derlvaélve | eadi ng agent such as nethyl _iodide, for, exanple, 0C to 80C
preferabPy at 0C FSIEHET. rid KEmPoyRd ddilvemt rirhe uded aagrpblﬁg as it

does not  exekpraly niAd &firaadi it dd&nBRed Whp f O EX@M BuD [1] can
acetonitrile, dichloronethane, tetrahydrofuran, etc. can be use

appr opri at eP§. PTREATEst torP A inadh rafbdtq Vi 1 QR t 80 Wi 9 WQW@DU%rﬁﬁund

[111] or th%h%o%%%p{dﬂdlx%a oA R HE d Ncaddieh PELSENE b e siR1
for exanple, at 0Cto 80C, 30 preferably at 0C to 50C. Further,
triethylam g& &e. ?Qﬁ]present reaction can be carried out by reflux1ng

10 a solvent under heating, or in the absence of a catalyst.
{method c)

The compound [I] in which R' is a group comprising an
amino group in the formula [I] can be prepared by removing a
protective group from the corresponding compound having a

15 protected amino group at R'. Removal of the protecting group
can be carried out by a conventional method (for example,
acid treatment, base treatment, catalytic reduction, etc.).
In the present reaction, a reaction by acid treatment can
proceed at 5°C to 120°C, a reaction by base treatment can

20 proceed at 5°C to 40°C, and a reaction by catalytic reduction
can proceed at 10°C to 40°C.

Further, the compound [I] in which R is a group
comprising an amino group in the formula [I] can be prepared
by reducing the corresponding compound having a nitro group

25 at R!. Reduction can be carried out, in the presence of an
acid, by reacting tin chloride, zinc, etc. For example, the
present reaction can be carried out while refluxing the
solvent under heating.

Further, the compound [I] in which R! is a group

30 comprising an amino group in the formula [I] can be prepared
by subjecting the corresponding compound having a carboxyl
group at R!' to Curtius rearrangement, etc. Curtius
rearrangement can be carried out, for example, according to
the method described in Advanced Organic Chemistry, vol.4,

35 page 1054. That is, it can be carried out by converting a

carboxyl group into an acid chloride by thionyl chleride, etc,



be used as a base, and any solvent can be used as long as it does not exert
any bad effect on the reaction, for exanple, acetonitrile, dichloronethane,
tetrahydrofuran, etc. can be 53 wused appropriately. [Method B] The
reduction of the conpound [IV] can be carg¢jed out in the presence of a
reductive agent in suitable solvent. As a reductive agent, sodium
borohydride and the like is preferred for exanpl e, sodium borohydri de,

al um num hydride , suc dii tyl nunrh dri de et .can he us d
Further - angnBorvBRFaRsRae SR Rt i By T ReMbode mor b By

effect on thelﬁeaCEten" fforl lexaaplby, hgidranglsisl0 tetrahydrofuran

di chl or onet hane can be used appropriately. This reaction can be
carried out, megho xgﬁple at -70C to under reflux, preferably, at -70C to
20C. [ Met hod C] The reagbiued qfl it he eeipeuRd [vah grbhpt BempeipeHgd 15 [V]

can be carrjed out .in a suitable solvent by _subjectin the ¢ ounds to a
reducti v aRVAECRYR PERLD 4 sforrfe&@ct?&\) %@Jﬁ% ﬁﬁa Fg%? %@E IR eI
carried out ai Braekdits veCQdiud Frday thedrieaenaidd i iiny tdendhase M iofy &
reducti ve agent such as sodrunrboroh dride, triacetoxysodi um 20

bor ohydr i dePT&6&FERCc PAREISSYIh P a& Ry P¥dacEPBNeRALANRdt MSHOR - as
pal I adi um  Agmble 1969UR HeXHr dt dhe L YA G dnVibe ddiar&Br&itTBA iLned, for

exanpl e, hydrogen atom hydroxyl group, Silicon atom |ithium atom or

magnesi um at&RRtERAT  pRERer te@ ey d Cagert VAHGm et HyidTox At Gr oup.  Any

sol vent @5 QEBeHalﬂae%na%Héﬂklda%'&f‘%H%SﬁFHtéaﬁﬁ 1Hﬁd ehtegt-c@Bntt he
reaction, for exanple, dichloronethane, acetic aci et hanol , net hanol ,

etc. can berg36diapprapr PFCSISEd ALoF eXamPlsh tate Conpourtd [
hydrochlori dg,racehat8y heres@bRR at 5°C to 50°C.

Further, the compound [I] in which R!' is a group
comprising hydroxyl group in the formula [I] can be prepared

15 by reducing the corresponding compound having a formyl group
at R'. Reduction can be carried out by reacting the compound
in the presence of a reductive agent such as sodium
borcohydride, etc. The present reaction can proceed, for
example, at -80°C to B80'C, particularly preferably at -70°C

20 to 20°C.

Further, the compcund [I] in which R! is a group
comprising hydroxyl group in the formula [I] can be prepared
by reducing the corresponding compound having an ester or a
carboxyl group at R'. Reduction can be carried out by

25 reacting the compound in the presence of a reductive agent
such as lithium aluminum hydride, etc. The present reaction
can proceed, for example, at -50°C to 200°C, particularly
preferably at -20°C to 60°C.

{method e)

30 In case that R! in the formula ({I] is hydroxyl group
and it has an asymmetric center at the bonding portion, the
configuration of the compound can be converted to the
opposite configuration, for example, according to a method of
Mitsunobu, et al. as described in Synthesis, pages 1 to 28,

35 1981. Specifically, conversion can be carried out by

reacting the compound in the presence of triphenylphosphine,



used appropriately. The present reaction can proceed, for 30 exanple, at
-10C to 80C, preferably at 0OCto 30C. [Method Dl The reaction of the
conmpound [IV] with the conpound [VI] can be carried out optionally in the
presence of a base in a suitable solvent,..As the |eaving group [X2] of the
35 conpound [VI], there are nentioned die?ﬂylphosphono group,

tri phenyl phophi nyl group, etc. As the base, there are 54 nentioned, for

exanpl e, potassiumtert-butoxjde, .triethylamne, sodium hydroxide, etc.
and pref er r &§7FHEC ﬁﬁ%ﬁﬂﬂndtl&qhmzﬁéld}érhﬁ’w FhfraniThe® "S- | i ke.

Further, ankcselergnt ¢ae peedspd 2sakeignagahnt pdeesedot forexdampary Rad
effect on the reaction, for exanple, tetrahydrofuran, dich|oronethane, etc.

can be used 0 &pprotd &trelBRr i sk T ¢t lon aar fgr de@etl For exanpl e,
at -30C to 8erHyLferably at -20C to 30C. Further, the reduction of the

conpound [VI1] can be 10 carried out by a cqnventional method, by

hydr ogen@tion i n T gresamse [ a1 ediah dh éat 8l g$euBuERTRS Lisdingadinum

etc. As themigloent,y Bidandlue &t haiddy fldup cad g %c}nuﬁa@pgppréﬁ aly/-
The present reaction can proceed, for exanple, at O0Cto 50C. 15 [Method E]

The reacti oprsPanes dohpdat:ing |the tIpRrRsSrOpdhdoRung kawnine carried

out in the r f ' | | sol vent. As
the urea boﬁé foén]g%xgleﬁfézfﬁgg%hagﬁgkggﬁﬁgsﬁ§ﬁg§?gr%gﬁ%@ﬁ%@ 20 W/ K W

wherein WL a&etnpu2l sivred tehethslanle coroutt f flererxanmie eaatrordbiesknts metleadi ng
group. 19 - of Mitsunobu, et al. as described in Synthesis, pages 1 to 28,

1981. Specifically, reaction can be carried out by reacting

the compound in the presence of triphenylphosphine, and

diethylazodicarboxylate, in a suitable solvent. The present

reaction can proceed, for example, while refluxing a solvent
15 under heating.

The compound [I] in which R' is a group comprising an
optionally substituted thiol group in the formula [I] can be
prepared by reacting the corresponding compound [I] having a
halogen atom at R! with the corresponding compound comprising

20 a thiol grcoup. The present reaction can proceed, for example,
at -50°C to 150°C, particularly preferably at 10°C to 100°C.

Still further, the compound [I] in which R! is a group
comprising an alkylthio group can be prepared by subjecting
the corresponding compound [I) having a thiol group at R! or

25 the corresponding compound having a protective thiol group
(for example, an acetylated thiol group) to alkylation. The
present reaction can proceed in the presence of a base, for
example, at -10°C to 80°C, particularly preferably at 5°C to
50°C.

30 (method g)

The compound [I] in which R! in the formula [I] is a
group comprising a substituted amino group can be prepared by
subjecting the corresponding compound [I] having hydroxyl
group at R! to amination, for example, according to a method

35 of Mitsunobu, et al. as described in Synthesis, pages 1 to 28,
1981.



As W and W, being the sane or different, there are nentioned im dazolyl
group, a halogen atom or phenoxy group 25 and the like. Specifically,

1,1 -carbonyl diim dazol e, phosgene are preferred and for exanple,

car bonyl di hal i de such as 1, 1'-carbonyl diipj dazole, triphosgene, phosgene,
etc. my be used. Further, any solvent c be used as long as it does not
exert any bad effect on the reaction, for exanple, 30 acetonitrile,

di chl or onet hane %rahydrofuran etc. can be wused appropriately. The

pr esent r eades hoga proceed, for exanple, at OCto 80C, preferably at 0OC

to 50C. Further, trhe eenpeund [[II] igawhhehprépanedhby fokraaghki r!g]tli@ gonpound
[II] with the urea bond formn a ent 55 qof the formula: 0 W)~ W2 wherein

WL and W2 ad& OlRe CORRE 1§ NG; £f Ca&mxé’&cﬁror"é)prcé’gbrﬁes %r?%aa%%&lgroup, 5
to give the s%%ﬁlé@%ﬁ%clﬁfthbh@ofﬁe@ﬁcﬁm{l\ﬂld lectdpourfdl (3 MAMPindladV I | 1 -a)
Al wherein Ring A have the sane neanings as ~defined above,

subsequedt | $SItEadAGRE SombORYd [PRVR AF Fo &0 reaesrosiibcatirvati ve

thereof, and L3¢l tbhe heam® Wdit I 1cHRNRE (4dd ledamPle 2lRernatively,
t he conpound [I" ' ] can be prepared by reactlng the compound (111'] with

the urea bohddrelnisig vadén@ SRSEheUudr M #odiom \Wwydropide, etc., acid
treatment with hydrogen chloride, hydrogen bromide, etc.,

reduction under hydrogen atmosphere using palladium (black),

10 palladium carbon, etc., depending on the kinds of the ester
residue). In the deesterification reaction, for example,
hydrolysis with a base can proceed, at 5°C to 70°C, acid
treatment can proceed at 5°C to 80°C, reduction can proceed
at 10°C to 40°C.

15 {method i)

The compound [I] in which R! in the formula [I] is =
group comprising an amido bond can be prepared by reacting
the corresponding compound [I] having a free carboxyl group
at R' with the corresponding amine compound, or by reacting

20 the corresponding compound [I] having a free amino group at
R! with the corresponding carboxylic acid compound, in the
presence or in the absence of a condensing agent. As the
condensing agent, there are used 1,1’-carbonyldiimidazole,
1,3-dicyclohexylcarbodiimide, l-ethyl-3-(3-

25 dimethylaminopropyl)carbodiimide hydrochloride, iscbutyl
chloroformate or N-methylmorpholine, etc., which are normally
used in a reaction to form an amide bond from a carboxylic
acid and an amine. The present reaction can proceed, for
example, at -20°C to 50°C.

30 (method j)

The compound [I] in which R! in the formula [I] is a
group comprising a heterocyclic group whose nitrogen atom is
substituted by an oxo group (a nitrogen atom is oxidized)
{(for example, N-oxomorpholino group, etc.) can be prepared by

35 treating the corresponding compound [I} having a heterocyclic

group at R' with an oxidizing agent (for example, 3-



15 wherein WL and W2 have the sanme neani ngs as defined above, to give the

conpound of the formula [MII1']: WOR4A (VI I I" ) wherein Rhng B, R4 and
W2 have the same neanings as 20 defined above, subsequently | eading the
conpound [VIII1'] to a reactive derivativge,thereof, and reacting the sane

with the compound (I11]. As the reactive rivative, for exanple, the
conpound 56 in which W2 is |lead to the group as shown by the formula: , H3

N+ in the conPound [VIII1-a] or the conpound VIII' . The reactlon of the
conmpound [ | F}LeFOPRELEBABSGNECLS [ PYATPORY REE b &RF G NG dGent can

proceed, fopxogxampte.)at Pketpr896ntprebetabhycah PBeoteed0CrokUEkARpLe, any
sol vent can be_used as Iong as it does not exert any bad effect on the

reaction, f®F %x%nEPe Oaketonitrile, dichloronethane, tetrahydrofuran, etc.
can be used (hOrBpArepriately. The reaction to | ead the conmpound [VIII-a] or
t he qgound [MII1'] to a reactlve derivatiye thereof can be _carried out

usi ng a deri vat i vBo¢ eGeMRgUAFent Isieh wAd cheRhytn FBEi fermpbp ékanpFed 0OC to

80C, preferapwpa&oﬁ&&@lﬁgca IR Ry Ren s Ay =) mmsecmt%d&@%t%ﬂ ligng as

it does not~ exert any fect on the reaction, for exanple

acetonltrlI@deiéﬁﬁor@ﬁﬁﬁﬁaﬁ@aﬂté&ﬁaﬁ%ﬂ@@ﬂ@ﬂa@f dthe abavenemaidheg J) (for
e o PhApoDE  SOSUAST ArpAthSHE e, Rl NEM b Hikodtba oy
reacting the corresponding compound {I] having a heterocyclic

10 group at R! with an alkyl halide. The present reaction can
proceed, for example, at 20°C to 80°C.

(method 1)
The compound [I] in which R? in the formula [I] is an
alkyl group can be prepared by subjecting the corresponding

15 compound [I] in which R® is hydrogen atom to alkylation by a
conventional method. The alkyl group may be substituted.

The present reaction can proceed, for example, at 20°C to
80°C.
(method m)

20 The compound [I] in which R! in the formula [I] is a
group comprising a group whose sulfur atom is mono-
substituted by an oxo group (for example, a sulfinyl group,
etc.) can be prepared by treating the corresponding compound
fI] having a thio group at R! with an oxidizing agent (for

25 example, 3-chloroperbenzoic acid, peracetic acid, sodium
pericdate, oxone, etc.}). The present reacticn can proceed,
for example, at -80°C to 150°C, particularly preferably at
0°C to 40°C.

{method n)

30 The compound [I} in which R! in the formula [I] is a
group comprising a group whose sulfur atom is di-substituted
by oxo groups (for example, a sulfonyl group, etc.) can be
prepared by treating the corresponding compound [I] having a
thio group at R' with an oxidizing agent (for example, 3-

35 chloroperbenzoic acid, peracetic acid, sodium periodate,

oxone, etc.). The present reaction can proceed, for example,



the presence of a base, for exanple, at 0OCto 80C, preferably at 0C to 50C
Further, triethylamne etc. can be used as a base, and any sol vent can be
used as long as it does not exert any bad effect on the reaction, for
exanpl e, 25 acetonitrile, dichloronethane 3tetrahydrofuran, etc. can be
used appropriately. The conpound [I] of tﬁe present invention can be. al so
prepared by converting the group RL and group R3 of the conpound obtai ned

in the above descri bed thod, to . a desired 30 subst.ituent., Met hod for
conversi on 8f tRE Sub& q?’@e%t's e e 3t (S’yfﬁf?ﬁr@?%}ys&te& &d, 5 eideridi ng on

ki nds of desme€Hodsuhstituents, and the following (nethod a) to (nethod q)
can be enployed. 57 (nethod a) .The compound [I].in ich. Rl is a group
conprising a subgPPtEPEQOHF@r3§QIl§rH & é?aﬁb?e?géﬁuéﬁtﬂéﬁaPFya

substi t ut edgabk@X oHpUR i ndy SO Siditndt @Gt R X rEiH R PTHyP subjecting

aIkyIsquon¥hoxy group, etc.) in the fornula [I] can be prepared by

subject!%g € 6@%#6?&6%&%@@ GGWEEWW& Hédim&v%ﬂﬂnﬁngﬂrQﬁﬂﬁhagﬁ94ﬂ.%Q)Rl
al kyl ation, +@CyalQitn v arSWAtaH .atirA8 BY¥caeaeNYeREL9BAl AR Bad cakQfi ed
exanple, alkylation can proceed at -10C to 80C, acylatoin can 10 proceed at

5C to 80C, /& SO ftovy|SAieoMaidie Hrgeddd Metod (& mmt iarathadde The
conpound [Ih IR Wy %n R is a group conprising a substituted am no group in
the formul a FI] canbe prepared by 15 substituting the corresponding
conpound havi ng afh&nicssrguegh [Ids IR whiiah §ubéﬂitgénﬁe§wuéﬁ ttAé a® Ao group

o1, ollentidng RAer Smlac s kot o DAy SR %
the correspeonding compound [I] having an alkylsulfinyl group
at R}, for example, according to a method described in
Synlett, April, pages 375 to 377, 1997.

{method q)

15 The compound {I} in which R! in the formula [I] is a
group comprising an imidazolidinyl group or a
hexahydropyrimidinyl group can be prepared by subjecting the
corresponding compound [I] having an aminocalkylamino group at
R' to cyclization, for example, in the presence of a

20 condensing agent such as a 1,1’ -carbonyldiimidazole, etc.

The present reaction can proceed, for example, at -20°C to
50°C.

As the solvents to be used in the reactions described
in the above (method a) to (method g}, any solvent can be

25 used as long as it does not affect the reaction, for example,
those can be used by appropriately selecting from dioxane,
ethylene glycol dimethylether, dimethylacetamide,
dimethylformamide, hexamethylphosphoramide, benzene,
tetrahydrofuran, toluene, ethyl acetate, an alcohol,

30 dichloromethane, carbon tetrachloride, 1,3-dimethyl-2-
imidazolidine, acetic acid, diethyl ether, methoxyethane,
dimethylsulfoxide, acetonitrile, water and the mixture
thereof.

Incidentally, the compound [IV] as the starting
35 material in the present invention is a novel compound, and it

can be prepared, for example, as shown in the chemical



as benzyl oxycar bonyl group, etc., an al kanoyl group such as 20 fornyl group,
acetyl group, propionyl group, etc., an alkyl group such as nethyl group,

et hyl group, propyl group, etc., an alkylsulfonyl group such as

met hanesul fonyl group, ethanesulfonyl greyp, etc., an al kenyl sul fonyl group
such as vinylsulfonyl group, etc., a hetérocyclic group such as 25 pyridyl
group, etc., etc.). Alternatively, it can be prepared by using a carbamte
synthesizin rea en% ﬁuch as N, N -succinimdyl carbonate, etc., by reacting
with, for 5Wﬁl & Oé’lkoxyalkylalcohol etc. Substitution can be

SU|tany carried out by gpnve naI nethod dapepdi ng on 30 the kinds of
the substituent, by alk t|on ;g Fati ong, qylfon Ia%%ogl arylatoin, etc.

Further, by substituti ogen Kormon t he ap group, it can be

made |nto a di- subst|t|t d co nd. The presen present reaction can proceed at -

20C to 50.C. 35 Further,™in case that the corrpound in which RLis a

group conprising a substltuted am no group has uréa bond, 58 it can be

prepared by reacting thB}@orresﬁﬁhdlng am conpo ng]and a urea bond

form ng agent, according to the sane ner as in Fnethod Al or, a nethod

described in Japanese Provisional tent Publication No.10- 195037 5

Further, the conpound [1] Rl ,s a group conprising a substituted
O “pr epar ed by ad#kng an ami no

gr r @spondi ng gbA@eEUNd having a

e Prrsk nL_LgEC?Po- 4 be carried out by

or in the absencg of a catalyst.

j Sing an amn no

heaiing,
in whic

[X1I]

OR
R3

R520 NN ’ Rx* [XVII] R0 NTrN
@° "

[xvx] [XVIII]

goX s

OR“

[1V]
wherein R®! represents an alkyl group, R® represents a
protecting group for an amino group, R>? represents an alkyl
9 group which may form a bond at a terminal thereof, X’

represents a leaving group, X! represents a leaving group,
and Ring A, Ring B, R® and R! have the same meanings as
defined above.

That is, pyridine compound [IX] and Grignard compound

10 [X) are subjected to a condensation reaction, and further, an



protective group fromthe correspondi ng conpound having a 15 protected am no
group at Rl. Renoval of the protecting group can be carried out by a
conventional nmethod (for exanple, acid treatnent, base treatnent, catalytic
reduction, etc.). In the present reactiog a reaction by acid treatnent can
proceed at 5C to 120C, a reaction by base Preatnent can 20 proceed at 5C to
40C, and a reaction by catalytic reduction can proceed at 10C to 40C

Further, the conpound [I] in which IS a group conprisjing, an am no group
in the formifa™ ]gr@éer[ [\ @Iéjﬁaercetc?ﬁbe?&ﬂ% ity qcﬁ?%ﬁl} ebﬁg]ndi ng conpound
havi ng a ni t5u® s@/quiemt2Ay ,ati tRli.s Radiddtet aan Der«pidt Bsh otéact fod hecpresence
of an acid, by reacting tin chloride, zi etc. For _exanple, the present

nc,
reacti on ca¥y& SarFA™Re Whidle r EPEGRetg £hE2TEGNEN T e P thédts ng.

Further, thedgpmend{il] i Wictedtled D@ Anain B0 €OMPFéSIAY Ancaipdend
group in_the formula [1I] can be prepared by subjecting the correspondi ng
cormpound? havitdd 1d rc & BoRACt &ty TP tTPohie i ear 9 E5pigR neht Leraeeed,

ot hod descrbad | 1 AR et D B G Oy el A it That
is, it can BECINE &PTRAUBY GHEe P e b oy 12 ropensdbiam aci d
chloride by Jthiqnydn ChlPGidR £iomPn@nheubseEnthya SYbEEst NGy thge Same
to azidation by sodium azide, etc., followed by hydrolysis. (nmethod d) The
conpound [1]same whitdh sRIcqmpauryt oip’ Eohprasitite SSoanrReny| [¥Folpand the
formil afl ] REPrepaned y JaViNg) & N ASeddYEa 0l oPrELom the o
correspondi ng conpound having a protected hydroxyl group at Rl by a
convent i onalgivg RodrommRamsy al X6l L khe prdtieetliene grodiptkancbet eak 1@ dd boEP by
aci d therecf, to give a compound {IV].

The compcound [IV] has an asymmetric carbeon, therefore,

optical isomers are present based on the asymmetric carbon.

15 By using an optical isomer of the above described compound
[XIV], a desired optical isomer of the compound [IV] can be
prepared.

The optical isomer of the compound [XIV] can be
prepared by subjecting the racemic mixture of the compound

20 [XIV] to an optical resolution by a conventional method. The
optical resolution can be carried out, for example, by
reacting the compound [XIV] with N-acyl-optically active
amino acid or N-sulfonyl-optically active amino acid, to give
two kinds of diasterecmeric salts, and by separating and

25 collecting one of the diastereomeric salts, using a
difference in solubilities thereof.

The acyl group of N-acyl-optically active amino acid is
exemplified by acetyl group, propionyl group, tosyl group or
benzyloxycarbonyl group, and the optically active amino acid

30 is exemplified by L-phenylalanine, L-leucine, L-glutamine, L-
methionine, L-valine, L-threonine, D-phenylalanine or D-
phenylglycine.

Further, the compound [II] as the starting material in
the present invention is a novel compound, and it can be

35 prepared, for example, as shown in the chemical formula

below:



treatnment, base treatnent, catalytic reduction, etc. 10 depending on the

ki nds of the protecting group. The present reaction can proceed, for
exanple, at 0OCto 80C, particularly preferably at 5C to 50C. Further, the
conmpound [I] in which RL is a group conph'sing hydroxyl group in the
formula [I] can be prepared 15 by reduci E t he correspondi ng conpound
having a fornyl group at RL. Reduction can be carried out by reacting the
conpound in the presence of a reductive agent such as sodi um borohydri de,
etc. The present reaction can proceed, for exanple, at -80C to 80C,
particularly preferably af -70C 20 to 2Q0€ Further, the cgypound [1] in
which RL is a group co rishng hydroxy$ group in the for a[l] can be
prepared by)Jgeducing th re ndi ngpconpound havi n ester or a
car boxyl groupg at!, R1. ngdﬁ?{onpggan%/gg ried out byr¥5 regcty ng the
compound in theypregendeof a reductive agepN. sych as_lith Bl unmi num
hydri de, etc. The pre3ent reactiom »can proceed§ for e?anple, at -50C to
200C, particul y preferably at -20C to (method e) 3 case that Rl
in the formulaA] is hydroxyl group and has an asymmet center at the
bondi ng portion, the configuration of the conpound can be converted to the
opposite confﬂagﬂhtion, for exanple, accof¥IXp to a nethod ¢iI-aM t sunobu, et
al. as described in Synthesisli pages 1 to 28,135 1981. Specifically,
conver si on waersdnc&imiced 0l byR™“re&Ct i andt ke ongouml $ame Heedn srescas of
tri phenyl phasphine, Q. enzoic acid and di et hyl azodi carboxyl ate, in a

sui table solvent. ?he present reaction can proceed, for exanple, at 0Cto
60" C, padticul arl Fhatefier,abiihe atorgOungl 400 1) and the compound [V] are

subjected to a reductive amination, to give a compound [XIX],

and by removing the protecting group of the amino group
thereof, a compound [II-a] is prepared. Reductive amination
can be carried out in the same manner as in [Method C].

10 In preparing the above compound [IV], each of the
intermediate compounds are not limited to those as shown in
the reaction formula, and a salt therecf or a reactive
derivative thereof may be suitably used, as long as it does
not affect the reaction.

15 Further, in the starting material [II] of the present
invention, the compound [II-b] can be prepared, for example,

as shown in the chemical formula below:

R*30,C R>30,C
CO,R%® B(OH), YOS ? N
| = + —_— —_—
o g
[XX] [XXI] [XXII] [1I-b]

wherein Rﬁ'represents an alkyl group, X3 represents a halogen
20 atom and Ring A has the same meaning as defined above.
That is, pyridine compound [XX] and the compound {XXI]
are condensed, and the resulting compound [XXII] is reduced,
to give a compound [II-b].
Further, in the starting materials of the present

20 invention, the compound of the formula[II-c]:



(method f) 5 The conpound [I] in which RL is a group conprising an
optionally substituted thiol group in the formula [I] can be prepared by
reacting the correspondi ng conpound havi ng hydroxyl group at RL with the
correspondi ng conpound conprising a thio 5 group, for exanple, according to
a method 10 of M tsunobu, et al. as descfibed in Synthesis, pages 1 to 28,
1981. Specifically, reaction can be carried out by reacting the conpound in
t he presence of triphenylphosHQine, and diethyl azodi carboxylate, in a

sui tabl e solvent. The present Chi on can proceed, for exanple, while
refluxing a solvent 15 under heatiNH The conpound [I] in which R is a
group conprising an optionally su stitu@ dthiol group in the fornmula [1]
can be prepared by reacting the resp Hﬂng conpound [I] having a

hal ogen atomat RL with the corr ndi ng conmpound conprising 20 a thiol
group. The present reaction can proceed, for exanple, at -50C to 150C,

parti cul ar| Yyhpretsr absyreelives: Fheoseme aeaningueshéefingd &hgdund [I1] in
which RL iscan0beup rePRelssiaRd sadbwdl Idilhi.0 group can be prepared by

subj ecting the corresponding conpound [I] having a thiol group at RL or 25
the correspgudiag conpound hayang a protective thygl group (for exanple, an
acetylated thiol lgroup) to alkyldtidn. The present Yeartion can proceed in
t he presence O §~§gﬂe, fo exampl&l 281 - 10C to 80C Hticularly
preferably at t 50°C. 30 (nethod §) The compound][1] in which RL in the
formula [1] i$ group conpri si d substituted am roup can be prepared
by subjectingxtnhe correspondi ng ®ommpound (1] having roxyl group at Rl
to am nation, for exanple, according to a nmethod 35 of Mtsunobu, et al. as
described in $¥lhesi s, pages 1 t[e¥31] [1I-c]

5 wherein symbols have the same meanings as defined above.

That is, the compound [XII] is reduced, to give a
compound [XXIII], and deprotection of the amino group of the
obtained compound [XXIII] is carried out to give the compound
[IT-c¢c].

10 Although there are optical isomers of the compound [II-
c], in the similar methed as in the above mentioned optical
resolution for the compound [XIV], it can be prepared by
optical resolution from a racemic mixture.

Further, in preparation of the compound or the starting

15 materials of the present invention, when the starting
materials or the intermediates have a functional group,
suitable protecting groups can be introduced to each of the
functional group, by a conventional method, besides the above
described method, and if they are not necessary, these

20 protecting groups can be suitably removed.

In the present specification, the alkyl group means,
for example, a straight or branched alkyl group having 1 to 6
carbon atoms such as methyl group, ethyl group, propyl group,
butyl group, isobutyl group, tert-butyl group, isopentyl

25 group, etc., preferably those having 1 tc 4 carbon atoms.

The alkenyl group means, for example, a straight or branched
alkenyl group having 2 to 7 carbon atoms such as vinyl group,

aryl group, propenyl group, isopropenyl group, etc.,



1981. 61 (nethod h) The conmpound [I] in which RL in the formula [I] is a
group conprising a free carboxyl group can be prepared by subjecting the
correspondi ng conpound [I] having an 5 esterificated carboxyl group at RlL to
deesterification, according to the convegélonal met hod (for exanple, by
hydrolysis with a base such as sodi um hydroxi de, etc., acid treatnent with
hydr ogen chl ori de, hydrogen bronlde etc reductlon under hydrogen

at nospher e usi |l adi um ( ac%? %alla ium arbon ndlng on
t he ki nds oPrFEg gg}@r eSEAGey 119 déﬁg'éVﬁﬁﬁé%W3on ?@h@9#8ﬁ f or
exanpl e, hydbabyskesns &hsa rfhdse tcanr wnmﬁfé,d all kaGyt @rid taotithg tir ead rent
can proceed at 5C to 80C, ductlon can proceed ef 10C to 40C. 15 (nethod
i) The conp&éﬁHOFIFtoﬁﬁwﬁPEﬁ RE MY §5AiPy AHR9%Y S YRouP BN sing an

anmi do bond ganubg arseParoed)x@Ngr:ea@tl Gt e GAUSS R NG LOMPUBIdy [HHose

having a_free carboxy rou with the corres ondlng am ne conpound,
or by redct PAYIAG dhéc rFé§P€Wd@ﬁ§”Ebnp3 Rd2f KRNAYYi AGOHPF FEETEnno gr oup

at Rl withgtheigorr P edind R -NRaHd Xg L HRAURE, 1 b the-adigasence or
in the absence of a condensi ng _agent. t'he condensing agent, there are

used 1,1’ -ceﬁ:eeﬁye@ﬁhmaéaf&r@yl Er@%:cmwéxﬁwmomﬁ%wyll “EHR - 3- (3
25 di net hyl A RHORNORMHL AT %qléﬁpld%ﬂwy oGl /@iy I SO 1 Gy oframat e

or N-nethyl nor pholine, etc., whichare nornally Used in a reaction to form
an ani de boRdefesmbd Vo aMeey ey ingcild tehd FREIAME oM plbsemyShdgct i on can

proceed;ofon o,@%aBRkE) routdmdatso4C.c 30 ddBEN0G ddup having 3 to 8

carbon atoms such as cyclopropyl group, cyclobutyl greup,
cyclopentyl group, cyclohexyl group, cycloheptyl group,
cyclooctyl group, etc., preferably tose having 3 to 6 carbon
atoms. Further, the halogen atem is exemplified by chlorine

15 atom, bromine atom, fluorine atom and iodine atocm.

Examples
In the following, the present invention will be
explained in more detail by referring to Exampies and
20 Reference Examples, but the present invention is not limited
by these Examples.
Example 1
{1) In 30 ml of methanol was dissolved 1.43 g of 1-{N-
(3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-
2b fluoro-2-methylphenyl)-4-oxopiperidine, and 114 mg of sodium
borohydride was added thereto. The mixture was stirred at
room temperature for 3 hours. To the reaction mixture were
added an agqueous ammonium chloride sclution and ethyl acetate,
and after stirring the mixture, layers were separated. The
30 organic layer was washed with water and brine and dried, and
then, the solvent was removed by distillation under reduced
pressure. The residue was purified by silica gel column
chromatcgraphy (chloroform:acetone=4:1), to give 0.99 g of 1-
{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-~
35 (4-fluoro-2-methylphenyl)-4-hydroxypiperidine as shown in
Table 1 below.



The conpound [I] in which RL in the fornula [I] is a group conprising a
het erocyclic group whose nitrogen atomis substituted by an oxo group (a
nitrogen atomis oxidized) (for exanple, N oxonorpholino group, etc.) can
be prepared by 35 treating the correspond%gg conpound [I] having a
heterocyclic group at RL with an oxidizing agent (for exanple,3 62
chl or oper benzoi ¢ acid, hydrogen peroxide, peracetic acid, oxone, etc.). The
present reaction can proceed, far exa

Pan 20

le, ,at_5C to 50C. (nethod k) 5 The
conpound [1] in wH M9 He T AP iof athSrSEBVEOﬁgSigﬁﬁg a
het er ocycl i uatoidy WiQSe inid nogedt aandes oapdivtirg eth réidesgidisy t he conpound
of the above (nethodé&y(for exaqgle, N-alkyl-dﬁﬂnr hol i no group, etc.) can
be prepared BPXIEATNWG A5 GrSespoNdi Ty Lot d'“‘fl‘*]f hefh nigrafts—1-{N-
het erocycl i ¢ 31,6 -@iQuy it Rl dMd thhy@lbed Ayl ) -helnieden y IThen P @sed o ERct4 o can
proceed, for_ exanple, at 20C to 80C. (nethod 1) The conpound él in which R3
in the formilaquq-3-@ehhyhgnygrdlif ¥ 68 iRepst gt B3RS ubdodtd mf t

correspondi G g-h3 (GANPBOWNG, [dd 1 1 YhY SHhe tFR3 ise d4elr ogen atom to al kyl ation by
a conventional nethod. The alky[égroup may be substituted. The present

reaction cameithotdeminasi2 el - - Doty 2 gt hy el j420 The

compound [ 1 JnJd Myl dihd hes M & d Iadi® & ©dosp, conprising a group
whose sul fur "atom™'s ‘nono- substituted by an oxo group (for exanple, a
sul finyl grd¥prPlét ) can be prepared by treating the corresponding

compoundg [1] havifg 1@ i Q@rQun- Ay dh Al ddh A O A ZA NG RRIE o Ve 25
exanpl e, 3-chl oroperbenzoi c acid, peracetic acid, sodium

(2ZR)-1-[N-{1-{S)-{3,5-bistriflucromethylphenyl)ethyl}-N~
methyl])aminocarbonyl-2-{(4-fluorc-2-methylphenyl) -4~
oxopiperidine, and 60 mg of sodium borohydride was added
thereto and the mixture was refluxed. While continuously

15 refluxing the mixture, a mixed solvent of 1 ml of methanol
and 5 ml of tetrahydrofuran was added thereto dropwise.
After 5 hours, the reaction mixture was poured into water and
layers were separated. The aqueous layer was extracted with
ethyl acetate, and the combined crganic layers were washed

20 with water and saturated brine and dried, and then, the
solvent was removed by distillation under reduced pressure,
The residue was purified by silica gel column chromatography
(hexane:ethyl acetate=1:1—1:2), toc give 33 mg of (a)
(2R, 4R) -1-[{N-{1-(S)-(3,5-bistrifluoromethylphenyl)ethyl}-N-

25 methyllaminocarbonyl-2-(4-flucro-2-methylphenyl)-4-
hydroxypiperidine and 160 mg of (b) (2R,48)-1-[N-{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}l-N-methyl)aminocarbonyl-2- (4~
fluoro-2-methylphenyl)-4-hydroxypiperidine as shown in Table
2 below.

30  Example 3

(2R)~1-[N-(3,5-bistrifluoromethylbenzyl)-N-

methyl]aminocarbonyl-2-(4~fluoro-2-methylphenyl) -4~
oxopiperidine was used and treated in the same manner as in
Example 2 to give (a) (2R,4R)-1-{N-(3,5-

35 Dbistrifluoromethylbenzyl)-N-methyl}aminocarbonyl~2-(4-fluoro-
2-methylphenyl) -4-hydroxypiperidine and (b) (2R,4S)-1-{N-



peri odate, oxone, etc.). The present reaction can proceed, for exanple, at
-80C to 150C, particularly preferably at O0C to 40C. (nmethod n) 30 The
conmpound [I] in which RL in the forrmula [I] is a group conprising a group
whose sulfur atomis di-substituted by 05@ groups (for exanple, a sulfonyl
group, etc.) can be prepared by treating the corresponding conpound [1]
having a thio group at RL with an oxidi zi ng agent (for exanple, 3 35

chl or oper benzoi ¢ aci d,. peracetic id, sodium periodate, oxone,_etfc. . The
present reactd '&“%%mm?m%hﬁf@,'wgg?ﬂ B RRCA5 @?Yba?fﬁ%m arly
preferably at1\(zd-0-4ehy (g -0) - e Sopposdei §ide | As Woh6tin Rini Dabhe

formula [I] is a group conprising an am no group can be prepared by

subj ecti ng QSQQkP%orresponding conmpound [I] having a carbonyl group at Rl
to reductive:an ipn. The present reaction can be carried out in the sanme
manner as in [Method C] nentioned above. (nethod p) The compound [I] in

whi ch R1% n the fdmni &Y 19f idimethol i oramicdimpra i ds o sved i he€ Bgi af chn be
prepared by meaci i, dhe £018ASRONN 0 COMPOURIRE iy DAY Hoé‘ﬁ'rl%llﬁﬂsﬂl-fi nyl
group at R, for exanple, according to a nmethod described in ntett,
April, pages(%mQ@r%ggjmq@wlpthwmy@@wmm, [2ndi A0whEcBIRL in
Lgia];]m mul a Jddidln? lﬁdﬂf&é‘p(@@%‘i@r&% NG ALY | 'Qf?égéi St nylcoromp g & :
ydropyri mdi nyl® group can be prepared by subjecting the corresponding
conpound [ | ]sdlaviien ar® adrimbap kyhetinb pdige aras RAddedcytl| PzGt i and the
ixi,rrpl::’rlggﬂ rﬁﬁi{}&ﬂeest@ﬁces1‘9%?93%190{‘8'&-95{%&95{'&&”%‘r P6%ours. After
1t - yl'di 1 m dazol e, etc.
water and ethyl acetate were added to this solution, and the
mixture was stirred, layers were separated. The organic
layer was washed with water, dried over magnesium sulfate,
and concentrated under reduced pressure. The concentrated
15 residue was purified by silica gel column chromatography
(hexane:ethyl acetate=2:1}, to give 72 mg cf (a) cis-1-{N-
(3,5-bistrifluoromethylbenzyl)~N-methyl}aminocarbonyl-2- (4~
fluoro-2-methylphenyl)-4-methoxypiperidine and 36 mg of (b)
trans-1-{N-{(3,5-bistrifluoromethylbenzyl)-N-
20 methyl}aminoccarbonyl-2~-{4-fluoro- 2-methylphenyl)-4-
methoxypiperidine as shown in Table 3 below.
Example 5
1-{N-(3,5-bistrifluoromethylbenzyl) -N-
methyl }aminccarbonyl-2~(4~-£flucro-2-methylphenyl) -4~
25 hydroxypiperidine and 2-picolyl chloride hydrochloride were
used and treated in the same manner as in Example 4 above, to
give 1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl }aminocarbonyl-2-(4-fluoro~-2-methylphenyl}-4-(2-
pyridylmethoxy)piperidine as shown in Table 4 below.
30 Example 6
In 2 ml of a toluene solution containing 98 mg of 1-{N-
(3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-hydroxypiperidine were added 57.6 mg
of dimethylaminoethyl chloride hydrochloride, 12.5 mg of
35 tetrabutylammonium bromide and 1 ml of 10M aqueous sodium

hydroxide solution at room temperature. After stirring the



The present reaction can proceed, for exanple, at -20Cto 50C As the
solvents to be used in the reactions described in the above (nethod a) to
(method qg), any solvent can be 25 used as long as it does not affect the
reaction, for exanple, those can be used. by appropriately selecting from
di oxane, ethylene glycol dinethylether, a'nethylacetanide,

di net hyl f or mam de, hexanet hyl phosphor ani de, benzene, tetrahydrofuran,

tol uene, ethyl acetate, an al cohol, 30 dichloronethane, carbon
tetrachl ori G&XtRIS. HtngOR LEMRSKATIYS i DRWASc SHchEE1RE 13| LWEIRSL

net hoxyet hangr r idid iy laquldooxd der acetidd i | earvateroapdethenmoXt Uhe
t hereof. Incidentally, the conpound [IV] as the starting 35 material in the

present i nveREICEHONs & tidilel2 CicumNd @t Aqueh 1 e pwrdeRger exanpl e,

as ShOW“ '“ctafi%o%*&@c@ %%Jlu%orf Qfdid e Pvio QR MaRre Qi i gl E8InKS T. R
61 N[ [X OR52 OR52 N R61 3 R520 R61 8520 NH Al Al Al [XII]
Vi

[XI11] [5( aeverla BlereHmmar@qeq XVEheNorganfic LpyeoRy2sORBZ ther washed
with water, dried over magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica
gel column chromatography (chloroform:methanol=19:1). The
obtained oily substance was treated with 4M hydrochloric

10 acid-ethyl acetate solution. The formed precipitates were
collected by filtration and dried to give 53 mg of 1-{N-(3,5~
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-4-{(1-
dimethylaminoethoxy)-2-(4-fluoro-2-methylphenyl)piperidine
hydrochloride as shown in Table 4 below.

15 Example 7

1-(2-chloroethyl)piperidine hydrochloride and 1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-{4-fluoro-
2-methylphenyl)-4-hydroxypiperidine were treated in the same
manner as in Example 6, to give 1-{N-(3,5-

20 bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-fluoro-
2-methylphenyl) -4~ (l-piperidylethoxy)piperidine hydrochloride
as shown in Table 4 below.

Example 8
In 3 ml of dichloromethane was dissolved 100 mg of 1-

25 {N-(3,5~bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-
(4-fluoro-2-methylphenyl)-4-oxopiperidine, and added thereto
were 0.03 ml of piperidine and 0.018 ml of acetic acid, and
the mixture was stirred. 129.7 mg of sodium triacetoxy
borohydride was added thereto and the mixture was stirred at

30 room temperature for 12 hours. The reaction mixture was
poured into a saturated agqueous sodium bicarbonate solution,
layers were separated and the aqueous layer was extracted
with dichloromethane. The combined organic layers were
washed with water and brine, dried and the solvent was

35 removed by distillation under reduced pressure.

Subsequently, the residue was purified by NH silica gel



R520 NON B | R3 X4 [XVII RS20 NONB |1 O R4 Al O R4 Al [XVIT [XVI11] O R3
NONBI OR4 ~Al [IV] wherein R51 represents an al kyl group, R61
represents a protecting group for an am no group, R52 represents an al kyl 5
group which may forma bond at a term nal Ehereof, X3 represents a | eaving
group, X4 represents a |eaving group, and“Ring A, Ring B, R3 and R4 have
the sane neanings as defined above. That is, pyridine conpound [IX] and
Gignard conpound 10 [ X] are subjected to a condensation reaction, and

further, an 55 UMENHG REGRITRPIPE OtREIARE : G \AE R TAToUNd [5¢ 91ve

Subsequent | Yr drfs 18- {W?@%é@rﬁftﬂ&ﬂé@@f@&%yﬂmNi o give a conpound
[ XII]. Further, a carbonyl group of the corpound TXII] is protected by a

ketal, to pmepdnd lamaRsRP TS 1541 (4 fkww%tr@%&hy@@wﬂo) f%7r the amno
group is re?géfeq, dltrf?: | 1%W%i§ﬂl\ﬂ N- SHbsequently, the conpound
co

[XI'V] and are subjected to a condensation reaction, to
give a c6np¢um¢q: qorqmﬂuhx&hﬁngykknﬂnmeﬁpxlkamsnnﬁamquwkrzxﬁﬁnﬁﬁnpro

Condensat | of Taeirgn g AR R EAEOIG L Faer?, S, Rk eheka @
protecting gncmmpurtdrﬁervexﬁ d:tsnscglnx/@l a;rtolnpmbrmf[%ﬁjordﬁerrmomp@mﬁ:bt[imlshas an
:szz ; : g C%gﬁ%z Her S ONe hy PSP, 4 S OB §- AR, PTESEN + DASSH, Ot Nfas
added thereto. After stirring the mixture for a while, the
10 mixture was concentrated under reduced pressure to give 58 mg
of (a) trans-~1-{N-(3,5-bistriflucromethylbenzyl)-N-
methyl }aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
piperidinopiperidine hydrochloride and 16 mg of (b) cis-1-{N-
(3,5—bistrifluoromethylbenzyl)—N—methyl}aminocarbonyl—Z—(4~
15 fluoro-Z2-methylphenyl)-4-piperidincpiperidine hydrochloride
as shown in Table 5 below.
Examples 9 to 44
The corresponding starting materials were used and
treated in the same manner as in Example 8, to gilve compounds
20 as shown in Tables 6 to 18 below.
Example 45
In 20 ml of acetic acid was dissclved 2.45 g of 1-{N-
(3,5~bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-oxopiperidine, and 3.85 g of
25 ammonium acetate and 5 g of sodium sulfate were added thereto.
The mixture was stirred at room temperature for an hour.
Subsequently, 1.18 g of sodium triacetoxy borohydride was
added thereto and the mixture was stirred at room temperature
for 24 hours. After the reaction was completed, a 2M agueous
30 sodium carbonate solution, chloroform and water were added
thereto. The mixture was stirred for 0.5 hours, and layers
were separated. The aqueous layer was extracted again by
chloreform and combined organic layer was dried over sodium
sulfate and concentrated under reduced pressure. The residue
35 was purified by silica gel column chromatography

(chloroform:methanol=10:1). The obtained oily substance was



15 By using an optical isonmer of the above described conpound [XIV], a
desired optical isoner of the conpound [IV] can be prepared. The optical

i somer of the conpound [XIV] can be prepared by subjecting the racemc

m xture of the conmpound 20 [XIV] to an o%i cal resolution by a conventional
met hod. The optical resolution can be carried out, for exanple, by reacting
the conmpound [XIV] with N-acyl-optically active amno acid or

N sul f onyl - optlcally active amno acid, to give two kinds of diastereoneric

salts, and ByeahiRé ity Ghdodredhl eets r@c%eewy% haCet ake eP @bYRE PR, sald s,

using a di fdg{@nperdiesalndd}ite@scdeseodisudde anHshAH10f, the
N-acyl -optically active amno acid is exenpllfled by acetyl "group

propi onyl grasUleRos3Ae grdup- Bk LU BRTRS | ok yEIBOTRY L of BRpr, ahel ¢hee obti6adly
active am n%@%-dan%dsl-ew 'Eglﬁgs@zylf—hp@]%ﬁ(é@ll@ﬂb@ﬁz LyLguci ne,

L-glutam_ne, L- nethionin val i ne, L-threonine, D-phenylalanlne or D

phenyl gl yci m@tfaulrltmm%@bw%o%nﬂfiTﬂt}ora%-ft’ﬂée%@mlphﬁ@yhhpéwmdme t he

present 'r“”ﬂydfgbﬂfb fé Sospound, T antd. i 19 cath bg. 35 prepared, for
exanpl e, hown |nt e chemcal fornmula below 66 R11 RI1 R11 011 I N

-X [V] RI2~ BN N RG1 R12 61 NH R 2?21 Al Al [XII] [XIX] [Il-a] wherein
Ring A R11, R 2, Bgl and o (Daye, 1he SANG MHEN g &%,y fflned above.
methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-

10 oxopiperidine was used and treated in the same manner as in
Example 45, to give (2R)-4-amino-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-{4-fluoro-
2-methylphenyl}piperidine hydrochloride as shown in Table 19
below.

15 Example 47

In 20 ml of a dichloromethane solution containing 1.06
g of 4-amino-1-{N-(3,5~bistrifluoromethylbenzyl)-N-
methyl}laminocarbonyl-2~-(4-flucrc-2-methylphenyl)piperidine
were added 0.42 ml of triethylamine and 660 mg of

20 dibutyloxycarbonate, and the mixture was stirred at room
temperature for 16 hours. The reaction mixture was
concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography (hexane:ethyl
acetate=4:1), to give 130 mg of (a) trans-1-{N-~(3,5-

25 Dbistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-fluoro-
2-methylphenyl)-4-tert-butoxycarbonylaminopiperidine and 120
mg of (b) cis-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-flucro-2-methylphenyl)-4-tert-
butoxycarbonylaminopiperidine as shown in Table 20 below.

30 Example 48

100 mg of trans-1-~{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-tert-
butoxycarbonylaminopiperidine was treated with 4M
hydrochloric acid-ethyl acetate solution. Ether and hexane

35 were added thereto and formed precipitates were collected by

filtration, washed with hexane and vacuum dried, to give 56



5 That is, the conpound [XII] and the conmpound [V] are subjected to a
reductive amnation, to give a conpound [XI X], and by renoving the
protecting group of the am no group thereof, a conmpound [Il-al is prepared.
Reductive am nation can be carried out iz the sanme manner as in [ Method C].
10 In preparing the above compound [IV], 4ch of the internediate conpounds
are not limted to those as shown in the reaction fornula, and a salt
thereof or a reactive derivative thereof may be suitably used, as |ong as

it does nof9arfedtanfe S~ (15 FPurr koSt 5 hurr Srelhy Heemarer i [11]

of the pr _esﬁl@tthylr}\éaﬁtddaarsdaﬁy1c@rm(cnurﬂddﬂcJ@—n@cr§3§ng:rmrg,pla)§%efpdi%arml e,
as shown in the chem cal formula bel ow CO2R53 B( R5302 532C + A IN
NH N X3 CAl hadrociiorqidg 129 xaavn 1N -4F° Mher kit 153 represents an al kyl
group, X3 repgsart 3 hal ogen 20 atom and Ring A has the same neaning as
defined above. That is, pyridine compound [XX] and the conpound [XXI] are
condensed, and t h&isedul NG Sorisiid heanamethvldfinzstl) o gi ve a conpound

[11-b]. Fur By 11 : WeTeR ' 1 fﬁ%ﬁﬁ L tion, the
conmpound of %{éﬁg yfl o}?:1 ﬁuﬁbl?[%ﬁrc dﬂ67mﬁ%rfﬁalo[sﬁ%2c]m~l%r [ e¥le)i2ﬁ4 agésllg{lrrbol has

t he sane medmitiog yas e Hadmidisni@ericime v as eprper s stovkedel ovih® HO HO
N~R61 - R61 @gme manner as in Example 48, to give cis-4-amino-1-{N-(3,5-
bistrifluoromethylbenzyl}-N-methyl}aminocarbonyl-2-{4-fluoro-
10 2-methylphenyl)piperidine hydrochloride as shown in Table 21
below.
Example 50
In 1.2 ml of dichloromethane was dissolved 60 mg of 4-
amino-1-{N-{(3,5-bistrifluoromethylbenzyl)-N-~
15 methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl)piperidine,
and added thereto were 0.02 ml of triethylamine and 0.013 ml
of propionyl chloride undexr ice-cooling, and the mixture was
stirred under ice-cooling for 20 minutes. The reaction
mixture was poured into saturated brine and layers were
20 separated. The aqueous layer was extracted with
dichloromethane and the combined crganic layers were washed
with brine, dried and the solvent was removed by distillation.
The residue was purified by thin-layer silica gel
chromatography (chloroform:methanol=9:1), to give 40 mg of
25 (a) trans-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyllaminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
propionylaminopiperidine and 27 mg of (b) cis-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminccarbonyl-2-{(4-fluoro~-
2-methylphenyl}-4-propionylamincpiperidine as shown in Table
30 22 below.
Examples 51 to 69
The corresponding starting materials were used and
treated in the same manner as in Example 50 to give compounds
as shown in Tables 23 to 33 below.
35 Example 70

In 4 ml of a dichloromethane solution containing 98 mg



Al AL AL [XET] [XXETT] [IlT-c] 5 wherein synbols have the sanme neani ngs as
defi ned above. That is, the conmpound [XII] is reduced, to give a conpound
[ XXI'T1], and deprotection of the am no group of the obtained conpound
[ XXITI1] is carried out to give the conpou [Il-c ]. 10 Although there are
optical isomers of the conpound [II- c¢], il the simlar nethod as in the
above nentioned optical resolution for the conpound [XIV], it can be
prepared by optical resolutjon froma racemc mixture. Further, in
preparationqéf4ﬂﬁ@%ﬂﬂﬁiﬁﬁﬂf¢ﬁI57R9§ﬁEﬁ{fhﬁfoq§F RePaYs' ¥ the present
i nvention, whemhiihersiniddnen/Bies |l Slesrdhe-nhet ey Ipigéay Bpp ey ei@ine
functional group, , sujtable protecting g&gﬁ S, can be @négﬁduced to each of
s

the functi oMSIrSyRGdEd B & & FHy &t i ok 12 RRd ¢ MandberCok¥tr i bed

nmet hod, and dHfl dfigle afifdiQisiNRCIBS ST Y5 ° & Nesed 26 ot REL+ 80w S OUPSr £80 bE
suitably_removed. In the present specification, the alkyl group neans, for

exanpl e, °a &'Qifgt Yor® Brached PALRY todF ATy VB FBP eh%bn 3t ons such

as nethyl grQifRor! A AP WIS | cF03Pat e bad Vbt DEQURRAT 8RDYEYEG BRHOUD,
tert-butyl group, isopentyl 25 group, etc., preferably those having 1 to 4

car bon at on¥ereTheldgk s\Ar &ro N dredis , MEBF Uk anpt eSt hr 5¢dapffit Laye b anched

al kenyl groyp RAWAG ra ./ GREPARLAILRIE 13 %sviéawregf@w,a%ﬁrrylwigﬁpup,
propenyl group, isopropenyl group, etc., 6 preferably those having 1 to 4
car bon at onssh I i geox yandyr GrRienned se¥galyht brYDEanehed arketyocwedup

having 3ot 0,8 5 ARAN AHHTER S UG aS AL oXyY: 9 OiPae £1 PQéMﬁQ&iOHPeﬁEﬁPQPXY

group, isopropoxy group, butoxy group, etc., preferably those 5 having 1 to
4 carbon at dites TR sk arrsy IPuroirddansslica gel column chromatography

(chloroform:ethyl acetate=4:1) and vacuum dried to give 86 mg
of 4-acetylamino-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-fluoro-Z2-methylphenyl)piperidine in
15 powder form as shown in Table 34 below.
Example 71
4-Aminc-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-{4-fluoro-2-methylphenyl)piperidine
and nicotinic chloride hydrochloride were used and treated in
20 the same manner as in Example 70, to give 1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}laminocarbonyl-2-(4-fluoroc-
2-methylphenyl) -4~ (3-pyridylcarbonylamino)piperidine as shown
in Table 34 below.
Example 72
25 To 3 ml of a dimethylformamide solution containing 124
mg of 4-amino-1-~{N-(3,5-bistriflucromethylbenzyl)-N-
methyl}aminocarbonyl-2-{(4-fluoro-2-methylphenyl)piperidine
were added 44 mg of N-tert-~butoxycarbonyl glycine, 58 mg of
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
30 and 13.5 mg of l-hydroxy-1H-benzotriazol, and the mixture was
stirred at room temperature for 16 hours. After the reaction
was completed, an aqueous sodium hydrogen carbonate solution
and chloroform were added thereto and the mixture was stirred
and layers were separated. The agueous layer was extracted
35 again with chloroform, and the combined organic layers were

dried over magnesium sulfate and concentrated under reduced



straight or branched al kanoyl group having 1 to 6 carbon atons such as
fornyl group, acetyl group, propionyl group, butyryl group, valeryl group,
tert-butyl carbonyl group, etc., preferably those having 1 to 4 carbon
atons. The cyclic 10 | ower al kyl group ne ps a cycl oal kyl group having 3 to
8 ~carbon atons such as cycl opropyl group, cyclobutyl group, cyclopentyl
group, cycl ohexyl group, cycloheptyl group, cyclooctyl group, etc.,
preferably tose having_3 to 6 carbon atons. Further, .the halogen atomis
exenplifiede?SEHFSrin@hESrSFbﬂFebWGﬁiHérgﬁbﬁF %Vué?ﬂﬁ@aa98ﬁ1&% Y'8di ne
atom Exanphesmk#oyhephel | (@hlrgo fidien ieasemioc i=vant)i omnd |drda eexpaltai ned
in nmore detail by referring to Exanples and 20 Reference Exanples, but the
present i nv8¥t NERTPSNAGE G AT e WY & eSS B mR e i Beanphe PLEIPIENYSS nd

of met hanol -yasefik$aRkednbeA3 redicelt {d¥essure. The formed Erecipitates
(3,5-bistrifluoronet hyl benzyl)-Nnet hyl}am nocarbonyl -2-(4- 25

f1 uor o- 2 nevRyEpNEARER wiékoﬁwnqmw%,etmflf@h%@qﬁedsm ufrh Woradhiyady iald was

added thefebﬁcuﬁﬂedgﬁéBPE%‘&%%éﬂéjWﬁajéﬁ 4 TRANS RS @i o f1ar (1@ pws. To
the reaction mxture were added an aqueous anmoni um-chl oride sol ution and

et hyl acet abéstragdugroae tdyilhangy hdl wiskhuirle anignsayr hgsrel sepdr-dtlatbrorhe
30 organic kLa M § i rd : ,~d he
sol vent msbﬁé%\?‘é@ﬁg&%ﬁ@%%ﬁﬂléﬂﬂ%dgﬁ{f# er rcgglfggﬁ] %rscejséskgcg"en. al'rll'ﬂeq:atrﬂglge|n uste was
purified bybsilbiWwea gel columm chromat ography (chl orof orm acetone=4:1), to
gi ve 0. gEQ%m%%e{H3(3,5-bistrifluoronethylbenzyl)-N—nethyI}aninocarbonyl-2
35 (4-fluoro-2-fethyl phenyl)-4-hydroxypi peridine as shown in Table 1 bel ow
69 (2) 200 ny of 4thaicendount GF, Stre sdyovid uoremgadiylbenzyl) -N-

methyltaminocarbonyl-2-(4-fluoro-2-methylphenyl)piperidine
and N,N-dimethyl glycine were used and treated in the same
manner as in Example 72, to give 1-{N-(3,5-

15 Dbistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-4-
dimethylaminocacetylamino-2-(4-fluoro-2-
methylphenyl)piperidine hydrochloride as shown in Table 35
below.

Example 74

20 To 25 ml of an ethanol solution containing 320 mg of
cis~1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}laminocarbonyl-2-(4-fluoro-Z2-methylphenyl)-4-(4-
nitrobenzoyl)aminopiperidine was added 480 mg of tin
dichloride, and the mixture was refluxed for 4 hours. After

25  the reaction was completed, ethanol was removed by
distillation under reduced pressure. Added thereto were
diethyl ether and an aqueocus Z2ZM sodium hydroxide solution and
layers were separated. The organic layer was washed again
with 2M aqueous sodium hydroxide solution and further washed

30 with water. This organic layer was dried over magnesium
sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography
(chloroform:methanol=19:1), and the obtained oily substance
was treated with 4M hydrochloric acid-ethyl acetate soluticn.

35 The reaction mixture was concentrated under reduced pressure

and triturated by isopropyl ether, to give 152 mg of cis-4-



further purified by silica gel colum chromatography (hexane: et hyl
acetate=4:1), to give 18 ng of (a) trans-I-{N
(3,5-bistrifluoromnethyl benzyl)-N-net hyl } am nocar bonyl -2-(4 5
quoro-2-nethyIphenyl)-4-hydroxypiperidin?7and 125 nmg of (b)
cis-1-{N-(3,5-bistrifluoronethyl benzyl)-N

nmet hyl } am nocar bonyl - 2- (4-f | uor o- 2- et hyl phenyl ) - 4- hydroxypi peri di ne as

shown in Table 1 below Exanple 2 _10 In_10 m, of tetrahydrofuran was
di ssol ved zdé—ﬁﬁlgpbenzoyl)amlno—l—{N-(B,5~blstr1fluoromethylbenzyl)—N—

(2R) - 1- [ N { =t By 1(G3m2 nBicstribianhucrengt-rphenyl-h it lsH¥ny1l) piperidine
nethyl]anlnocarbon{l-z-(4-fluoro-2¢neth | phenyl ) -4-" oxopi peridine, and 60 ng
of sodi um bOYEFPENILIEE LHgs a8 SE@V Tt Héy deH18nd & e lf%t ure was refluxed. Wile
conti nuousl y.lanef huxi ng the mxture, a mxed solvent of 1 nl of nethanol
and 5 m_of tetrahydrofuran was added thereto dropwi se. After 5 hours, the
reacti on®m xture WwasSfoblide@fi Bt & ahaedydged urkay God utdicd sEpdraEtrddig Thel

aqueous | ay ey -§ U(%‘it-q%,‘Bi—tbtlst@&%ho%%%%&&%%lﬁ%%&ﬂ@—d organic

| ayers were “washed 20 with water and saturate .and t hen,
the sol venmerby lesvineedalsy adidstd 14-at4 an afnderl 'revuded yprdisisuikdn zo Ikhe and

residue was rh%%%%r%yd§£i§§;£¥3d‘a@ %@“cPQk%ﬂﬁh%ﬁﬁﬁphkftéQe{%%eg%ﬁ@%ht
acetate=l:1--X1:2), to give ng of (a
(2R, 4R) - 1- ( Nafsl re8pvEs, Bybiddtstiifl hedriomet eydhpHemdotettyy IdadN-adbed. The

oty 1§91 NQGBR0N2-(ch 2 L HOT0- RTP PR e U SRR S i and
bi strifl uor dmenkeyl phmehylr)ierchy| This wbtihyl Fagshedar bbmplin2d( Hy removing
L sor 2 eb W MG B AL 1 b e Rl o0 0
nmet hyl ] am necdrilkarngd 2y( 4-filsegprrer-Inetttihdmphefizk) obt agrepi péviitdi meywsds lesed
and treated wierxlcet laﬁsss%%ergirl@ler{s@%f %3 acetonitrile, and 3.5 ml of methyl
15 iodide was added thereto. After the reaction proceeded at
60°C for 2 hours, the solvent was removed by distillation
under reduced pressure. 224 mg of the residue was dissclved
in 2 ml of dichloromethane, and under ice-cooling, 100 mg of
cis~-2-(4-fluoro-2-methylphenyl)-4-(propanoylamino)piperidine
20 and 0.11 ml of triethylamine were added thereto and the
mixture was stirred at room temperature overnight. The
reaction mixture was poured into water, and layers were
separated. The aquecus layer was extracted with
dichloromethane, and the combined organic layers were washed
25 with water and saturated brine and dried, and the solvent was
removed by distillation under reduced pressure. The residue
was purified by silica gel column chromatography
{hexane:ethyl acetate=1:3), to give 83.5 mg of (2R,4S)-1-[N-
{1-(R)-(3,5-bistrifiuvoromethylphenyl)ethyl}-N-
30 methyllaminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
propanoylaminopiperidine as shown in Table 37 below.
Examples 76 to 84
The corresponding starting materials were used and
treated in the same manner as in Example 75 to give compounds
3b as shown in Tables 37 to 39 below.
Example 85



Example 2 to give (a) (2R 4R)-1-{N- (3,5 35

bi strifl uoronethyl benzyl)-N-net hyl } am nocar bonyl - 2- (4-f | uor o-

2- met hyl phenyl ) - 4- hydr oxypi peridine and (b) (2R 4S)-1-{N 70
(3,5-bistrifluoromethyl benzyl)-N-net hyl }agb nocar bonyl - 2- ( 4-

fl uoro- 2- et hyl phenyl ) - 4- hydr oxypi peri di née“as shown in Table 2 bel ow
Exanple 4 5 In 5 mM of dinethylformm de was di ssol ved 150 nmg of 1-

{N-(3, 5- blstrlfluoronethylbenzyl) N—nethyl}anlnocarbonyl

(4-f1 uor o- 2- met hy FPhénH) C4- BydEEkYdi B&EtditRe, Q%HT%R?rﬁ?QﬁalQﬁRﬁlﬁﬁanﬂﬁlde

(609 was a@qeotztRhe;rsquqtN-qq (R0 1(y,$- bacgwﬂﬂmo&n?emymhé@métﬂmﬂe

was added at 0C, and the 10 m xture was stirred at roomtenperature for

hours. AfteN-TiRdtherl 1@ NaaRboavet el Andrle e ek hink Rhassy L 1 4 © the

m xture vas p3idid RG r AXA R WRIA PR il dasT iR danig dayAf was washed
w th wat er dried over rmagnesiumsul fate, and concentrated under reduced

pressured Thedeesddmmria o it atdnild s atas & W fu e hy}inde § chegregoebiigm
chromatography ¢ %@em&%tﬁ@w Csectﬂtl%% hge q&ﬂ@o{ﬁﬁg Ay () £idaded NV

(3,5-bistrifluoronethyl benzyl am nocar bon
f1 uor o- 2- mefHiyleghdig )sczﬂ-vmtthmqqouqﬁem\mdwévyar@%wgamor( b)nder reduced

t -1 -{N it nZy | -
a:naﬂzcar E)on %e f{:%irl:)b%row l-Pjehenya?% néﬁ%oxypl er| |:hdee aSsOls to%/\(/?ﬂni n
Tabl e 3 bel wr@e&lﬂﬂde ® the g3, Brebi sLﬁW‘Elrt&OM@rr@t Ieipeeandd) amd the

hyl | d
ot hy | ) 31 SOy Il 2 L) P Do, 5 V@Bl PELAS e an

2-picoly or| Were ~ use tre I'n the sanme manne
as in Exanploe:gdaramovle%yetnﬁ W nvee dJ;ci(el\dl (B b-thHistgd Frermr ones hytmenzy | Hy N-

”Ethyl}a”in%ﬁ%&gﬂﬂﬂgﬁ%ﬁ‘ﬁgdégﬁfgéﬁégﬁfBQéggﬂB@)'é%(&&ve 177 mg of

(2R, 4S) -4~amino-1-[N-{1-(R)-(3,5~
bistrifluoromethylphenylj)ethyl}-N-methyl]aminocarbonyl-2-(4-

15 fluoro-2-methylphenyl)piperidine as shown in Table 40 below.
Example 86

(2R, 48) -1-[N-{1-{S)-(3,5-

bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-tert-butoxycarbonylaminopiperidine

20 was used and treated in the same manner as in Example 85, to
give (2R,48)-4-amino-1-[N-{1-(S)-(3,5~
bistrifluoromethylphenyl)ethyl}-N-methyl]laminocarbonyl-2-(4-
fluoro-2-methylphenyl)piperidine as shown in Table 40 below.
Example 87

25 To 2 ml of a dichloromethane solution containing 253 mg
of (2R, 48)-4-amino-1-[N-{1-(R}-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl}aminocarbonyl-2-{(4-
fluoro-2-methylphenyl)piperidine and 0.132 ml of
triethylamine was added (0.071 ml of methanesulfonyl chloride

30 under ice-cooling, and the mixture was stirred for an hour.
The reaction mixture was pcured into water and layers were
separated. The aqueous layer was extracted with chloroform,
and the combined organic layers were washed and dried, and
the solvent was removed by distillation under reduced

35 pressure. The residue was purified by silica gel column

chromatography (hexane:ethyl acetate=1:1), to give 243 mg of



pyri dyl met hoxy) pi peridine as shown in Table 4 below. 30 Exanple 6 In 2 m of
a toluene solution containing 98 ng of 1-{N-

(3,5-bistrifluoronethyl benzyl)-N net hyl } am nocar bonyl - 2- ( 4-

fl uoro- 2- et hyl phenyl ) - 4- hydr oxypi peri di ng vere added 57.6 ng of

di met hyl am noet hyl chl ori de hydrochl oride, "12.5 ng of 35 tetrabutylamoni um
bromde and 1 m of 10M aqueous sodi um hydroxi de solution at room

tenperature. After stirring e i xture_at roomtenperature for 2 hours,
stirring was'Fur¥Her "ré\g'f&i'ewo'uzal'a?’rg%’eﬁ?’oﬁf‘i%r%%?lgyf&??gi\’ﬂ%%ygf TR of
thle reacti ot lhéémi&@ihﬁkﬁ)@ﬂﬁj@-ﬂn@m usp%hjgm[rhm@egem—ﬁaﬁb@@azed "
sol ution were added to the reactjon mxture an ers were separated. e
organi c | ay &tk HWWe)rPWﬂé%ln% % IR ,lrdrT%]ﬁf%v%} hEgREsi um sul fat e,
and concent rigtgeh1ingker reduced pressure. The residue was purified by silica

gel colum chromato raﬁ&hy (chl orof orm net hanol =19: 1) The obtained oily
subst anc@ was tr eal e amiRRr beliob i c(Rlo &ti W= et hyl acetate sol uti on.

The forned Wi@ﬂﬂﬁl@@&ﬂ@iﬁyl{?f%ﬂlei@@lﬂ} iﬁlrﬁé@ﬁ*PPaﬁﬂﬂoeéi:SQn?Q—Qj- yg-53
nmg of 1-{N-(3,5- bistrifluoronethyl benzyl)-N nethyl}am nocarbonyl -4-(1-
di met hyl ami ridetdisxyd=me thy ¥phen vl o hre WA phe ngn g p?‘b}}é@ﬂﬁﬁﬁéfoﬁyélr 6ehPBifBe as

shown in Tabl& 4 \hel Ovnd  rmh eid dnd 256 ohoet Y| 4RI PR EdbAB1e 87, to
hydrochl oride and 1-{N- (3,5

bi strifluor cﬂwﬁé{myﬂ%n‘k%/)l‘)l‘r\[:ﬁre’thy[@hﬂ hoear bonyl - 2- (4-f1 uor o-

2- met hyligheny: J+,4- i il j i gf-as in
2 et %l%ﬁréeﬂﬁ%@@%r%m et eyt f et Rk § Qﬂlﬁ@@gfbﬂﬁ?i‘. §

bi stri f | uor crdtand bezgnylapiee tt | 4nt heese borpetRy{ghenyéd) piperidine as

2- et hyl phenyl Jurd-{L-RipeL | 1.t hoxy) pi peridi ne hydrochl oride as shown in
Tabl e 4 bel ow. Exanmple 6
Example 89
To 1 ml of a dimethylformamide solution containing 58.4

15 mg of (2R,48)-1-[N-{1-(R)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-4-
méthanesulfonylamino—Z;(4—fluoro-2~methylphenyl)piperidine
was added 4.6 mg of sodium hydride under ice-coecling. The
mixture was stirred for 30 minutes and 0.010 ml of methyl

20 iodide was added thereto and the mixture was further stirred
for an hour. The reaction mixture was poured into water, and
the agueous layer was extracted with ethyl acetate. The
combined organic layers were washed with water and saturated
brine and dried, and the solvent was removed by distillation

25 under reduced pressure. Subsequently, the residue was
purified with silica gel cclumn chromatography (hexane:ethyl
acetate=2:1), to give 36.7 mg of (2R,48}-1-{N-{1-(R)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-4-(N-
methanesulfonyl-N-methyl)amino-2-(4-fluoro-2-

30 methylphenyl)piperidine as shown in Table 41 below.
Example 90

(2R, 48)-1-[N-{1-(R}- (3,5~

bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2~methylphenyl)-4-ethanesulfonylaminopiperidine was

35 used and treated in the same manner as in Example 83, to give
(2R, 48)-1-{N-{1-(R)-(3,5-bistrifluoromethylphenyl)ethyl}-N-



In 3 m of dichloronethane was dissolved 100 ng of 1- 25
{N-(3,5-bistrifluoronethyl benzyl)-N-nethyl}am nocar bonyl - 2-
(4-f1luoro-2-nethyl phenyl) - 4-oxopi peri di ne, and added thereto were 0.03 m
of piperidine and 0.018 nml of acetic acid 0and the m xture was stirred.
129.7 mg of sodiumtriacetoxy borohydridg was added thereto and the m xture
was stirred at 30 roomtenperature for 12 hours. The reaction m xture was
poured into a saturated aqueous. s di{p%ficarb nat e s§$utio | ayers were

X

separ at ed amf the! RJUERE TR L iwas %&f%ﬁétmeWﬁ %ﬁ?%?bﬁ%fﬁ neetikeé

conbi ned or gan thd iyl BE MRy B) aishieth ot L hi nat £6 sRewhrinerapited1apdibhe
sol vent was 35 renoved by distillation under reduced pressure.

Subsequent | \EX3M1¢ e3} due was purified by NH silica gel 72 colum

chromat ography (hexsangs ethydr acet@t @srde 1301401 @h V€ontaining 985 mg of
trans-| - 3,5-bistrifluoronethyl benzyl)-N-

N- ( hyl be
npthyl}a'luﬁ%ﬁ&ﬁﬁwdl2iqﬂi3dQEPbSth%%%9¥%%%ﬁ9Y}bgﬂzb}béNTdinopiperidine and
cis-1- (N 3,&?@1 Pl dbpnoomy Dyb benzyl o bbopLivt h pnbRosat popy! - 2- (4-f 1 uor o
2- met hyl phenyl ) -"4-pi peri di nopi peridi ne. Each of the obtained conpounds was
di ssol ved i mMydrepxypleer bibrorandrbsperyi 08l yetrapgt plammpngpmgpromide
hydr ochl ori i VARY:! |, ut L OR; was h ; A Af LLGI ng
the mxture ot B ah 16 The L0 ru o g bacont 'at o oaael Faguaad=
pressure to gidke B8 ¢f 2of2(hyoneanlody | NetBaBy@rapyrénuadkoieehyl benzyl ) - N-

ety ) A NAcaRoRl s ( dadd UORO: 2efiBL Pyt phenyt) che RLRECEDI 2B! PELLELNES
(3, 5-bi stri féQU0E oret hy Genny| Jrel merhyFd avdposhi bodg| opefrighs. Further
f I 'uor o- 2- et fydghenyl )z A Ry peT i £l ioni pess dine hydipehhoride as shown in
Tabl e 5 bel ow. %§anp+es % to 44 fﬂg correspondi ng startlﬁg materials were
used and tetrahydropyran and the mixture was stirred overnight. The
reaction mixture was poured into a saturated sodium
15 bicarbonate solution, and extracted with ethyl acetate. The
organic layer was washed with saturated brine and dried, and
the solvent was removed by distiilation under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane:ethyl acetate=3:2), to give 1.12 g of
20 (2R, 45)-1-{N- (3, 5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-{2-
{(tetrahydropyran-2-yloxy)ethoxylpiperidine as shown in Table
42 below.
Example 92
2b To 30 ml of a methanol solution containing 1.04 g of
{2R,4S)-1-{N-(3,5-bistriflucoromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-fluoro~-2-methylphenyl)-4-{2-
(tetrahydropyran-2-yloxy)ethoxylpiperidine was added 64 mg of
p-toluenesulfonic acid monohydrate, and the mixture was
30 stirred for 20 minutes. The reaction mixture was
concentrated under reduced pressure, and then, the residue
was purified by silica gel cclumn chromatography
{chloroform:ethyl acetate=1:1), give 703 mg of (2R,48)-1-{N-
(3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2- (4~
36  fluoro-2-methylphenyl)-4-(2-hydroxyethoxy)piperidine as shown
in Table 42 below.



treated in the sane manner as in Exanple 8, to give conpounds 20 as shown
in Tables 6 to 18 below. Exanple 45 In 20 m of acetic acid was dissol ved
2.45 g of 1-{N (3,5-bistrifluoronethyl benzyl)-N nethyl}am nocarbonyl - 2- (4-
fl uor o- 2- met hyl phenyl ) - 4- oxopi peri di ne, g 3.85 g of 25 ammoni um acetate
and 5 g of sodium sulfate were added ther The m xture was stirred at
roomtenperature for an hour. Subsequently, 1.18 g of sodiumtriacet oxy

bor ohydri de was added thereto and the m xture was stirred at room

t enper at ur e E¥anP® hburs. After the reaction was conpl eted, a 2M aqueous 30

sodi um carbonate sl uf 'nﬂ“,of?hal O O LY RO VB 2T s Ytk €1 el desh ¢ & el £ 053 The

m xture was stirred for 0.5 hours, and |ayers were separated. The aqueous

| ayer was extd azh etﬁ%.gdafi)rrby{Ntﬂo?ﬁb??ﬁhﬁhu@w%ﬁl}e?@éhlb Nayer was
dried over I8 u essuse. The

Fesi due. 35 e P B B PR ey b a5t
(chIorof5rmhuﬂﬂﬁﬂuﬂtﬂmkﬁbplﬂémﬂ@Mmejnb@ dimy sfibslahteZwhs-78laeptateddwi th

4M hyd hI duced
ydroc Seque t?Ft{‘%’#ﬁ&f’%ﬁﬁﬁ%ﬁﬁi{ﬁéoﬁas Q(gcf"lecgo °G9 %rmeg gupger reduce

pressure. was triturafed by 1sopropyl ether,
to give 1.Jﬁﬁ;ﬁthﬁlab@dn¢ﬁrbo$y&48e55@1@t1®mlunrbotuﬂyébendgr)1hE5coollng

oty Y arm noGr Bl 2e e | 4Pr 02 AL RYLBRSLY! )21 08K €0 NEoohVPLASBLEELPE 25

shown in Tab
(2R) -1 -{ N- ( 33,153‘ bt st rmiiw®m$y$blenzgdi)e%rnlght Further, the

met hyl } ocarbon | - 2- (4- uor o- 2- npt | phenyl 10.0 Lhe s_used
and tre ted F'R e %%5% %%%ne?l%%giﬂg %g 8 EX % "o gf §QPbHS gpﬂosgﬁlne
(2R) - 4- an1n0wd3{$ﬁdéﬁ5thereto, and the mlxture was stlrred for 30 minutes.

2- ot hyl phen19 ol HETT A hHy O SELT 48 0B E0 sHOWR T3¢ Tapf B 18xcracted with
ethyl acetate, and the organic layer was washed with
saturated brine, dried and the solvent was removed by

15 distillation. The residue was purified by silica gel column
chromatography (chloroform:ethyl acetate=1:1 and
chloroform:methaneol=19:1) to give 43.2 mg of (2R,4S)-1-{N~-
(3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-{4-
fluoro-2-methylphenyl)-4-{2-(1,2,4)triazolylethoxylpiperidine

20 as shown in Table 42 below.

Examples 94 and 95

The corresponding starting materials were treated in
the same manner as in Example 93, to give compounds as shown
in Table 42 below.

25 Example 96

To 2 ml of a dichloromethane scolution containing 215 mg
of {2R,48)-1-{N-{(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-
hydroxyethoxy)piperidine and 0.084 ml of triethylamine was

30 added 0.037 ml of methanesulfonyl chloride under ice-cooling,
and the mixture was stirred for 30 minutes. The reaction
mixture was poured into water and extracted with chloroform.
The organic layer was washed with brine and dried, and the
solvent was removed by distillation under reduced pressure,

35 The residue was purified by silica gel column chromatography
(chloroform:ethyl acetate= 2:1), to give 189 mg of (2R,4S5)-1-



bel ow. 15 Exanple 47 In 20 ml of a dichloronethane sol ution containing 1.06
g of 4-amno-I-{N-(3,5-bistrifluoronethylbenzyl)-N

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) pi peri di ne were added 0. 42
m of triethylam ne and 660 ng of 20 dibu Zloxycarbonate, and the m xture
was stirred at room tenperature for 16 hours. The reaction m xture was
concentrated under reduced pressure, and the residue was purified by silica

gel ol um GYITBLOU IR NS S Men ATSLA ST ) 40 BEASY 1B 01 ()
bistrifluorqm&&ﬁﬂd@@m@ﬂﬁkﬂ&yﬂﬁﬁaﬂgkwdmpgarbony!-2-(4-f|uoro-

P st B ean bor A ORI RE T 4 NG AR 47%. 0P, o2 (*)

met hyl } am negardwanyl - 2- (4-f | uor o- 2- net hyl phenyl )-4-tert-

butoxycaébon | am_nopi_peri di ne as shown in Table 20 bel ow. 30 Exanple 48 100
ng of transE*AMLE3 5. pistrifluoronet hyl benzyl ) - N-

met hyl } am nocar bonyly- 2 4- iU o-22-d R fIBHreA -dfitrion containing
but oxycar bon Ianlnogkgerldlne was treated with 4M hydraoch] oric acid-‘ethyl
acet at e sol ftli-on MIEHer(Zhd hexdand! 363 mstiel sddieldl 4 et o wHee # &Y hed -

gr ecijpi E at e ef; g };agﬁlrﬁﬁaeﬁg:d@wl-fji {4381 @ o VRSheth Yil AHE AEKANE- AR YECAHEM
rred, to give 0] i o ) _

trans- 4- am foH LN YR W St iFARf- st hyaserizy1 48 ol of triethylamine

met hyl } g1 nogar hopdy %7 (oS Intiorde %ﬁcmgamiwrwrla@f PErd A8 1 Ry droghl gfd de as
shown in Table 21 bel ow. Exanple 49

ci s- 1- { N- ( 3 /e-xivse iWasucrdnatid berisy )heeting overnight. Further added

met hyl }ami n Itéq{&ylvia?s' (Afl e Qﬁ@fﬁﬁ%mr{@wléhzé'rﬁﬂé%re was stirred

but oxycar bonyl am nopi peri di ne was used and treated in the sanme manner as in

Exanpl e 48, qygﬁ\h@qg%ﬁ4T§ﬁiﬁ@apigmn(gggrure was poured into water and
extracted with ethyl acetate. The organic layer was washed

15 with saturated brine and dried, and the solvent was removed
by distillation. The residue was purified by silica gel
column chromatography (chloroform:methanol=19:1) and NH
silica gel column chromatography (hexane:ethyl acetate= 2:1),
to give 36.3 mg of (2R,48)-1-{N~(3,5-

20 bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-fluoro-
2-methylphenyl) -4-(2-morpholinoethoxy)piperidine.

(2) In 1.0 ml of chloroform was dissclved 30.7 mg of
the compound of the above (1), and 0.02 ml of 4M hydrochloric
acid-ethyl acetate solution was added thereto. The mixture

25 was stirred for a while and concentrated under reduced
pressure, to give 35.3 mg of (ZR,438)-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-{4-fluoro-
2-methylphenyl) -4-({2-morpholincethoxy)piperidine
hydrochloride as shown in Table 42 below.

30 Example 98 :

(2R,48)-1-{N-(3,5-bistriflucromethylbenzyl)-N-
methyllaminocarbonyl-2-(4-flucro-2-methylphenyl) -4-(2-methane
sulfonyloxyethoxy)piperidine and diethylamine were used and
treated in the same manner as in Example 97(1), to give

35 {2R, 48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-~
methyl}aminocarbonyl-4-(2-diethylamincethoxy)-2-(4-fluore-2-



bi strifl uoronethyl benzyl)-Nnethyl }am nocar bonyl - 2- (4-fl uoro 10

2- met hyl phenyl ) pi peri di ne hydrochl ori de as shown in Table 21 bel ow. Exanple
50 In 1.2 mM of dichloromethane was di ssolved 60 ng of 4-

am no-|-{N-(3,5-bistrifluoromethyl benzyl) - 15

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- nethyls enyl ) pi peri di ne, and added
thereto were 0.02 m of triethylam ne and 0.013 nml of propionyl chloride
under ice-cooling, and the m xture was stirred under i|ce-cooling for 20

m nut es. Thé@ﬁﬁy RIGHY Wi BARFBL MRS potir FePTht 1 st @t 84 brine and | ayers
were 20 separgi@fle T9e aqueous |ayer was extracted with dichl oronmethane and
t he conbi ned organic | ayers were washed wth brine, dried and the solvent

was removed by di st |4 4t G 3 ThCH T ARRERERe piaT ra ke DY VeRi 400 aeroSil i ca

gel  chromat amy iﬁwnrpfprmwfb@mr&néahywegw@) 4Q-mg of 25 (a)
trans- 1- N—(3 5-bi'stri Iuoronethylbenz

met hyl }a n@%ﬁﬂbbhbﬁm§PQQﬁ#@QRN%YZTFﬁﬂ%%M?ﬁﬁﬂ%ﬁWeQthP%%ﬁbhyrén1nop|perldlne

and 27 ng ofy j subsequentl 0.1 ml of ethyl
blstrlfluoro ;ﬁLenzy ) - N—net aﬁ?nd%arboﬁ§1 2- (4mfluor%- Y

2- et hyl pheﬂwgcwfm1®|ml%ﬁ @érmi%@lsalsarsh@wwrﬁeﬁ@d@d Bhepatpehnd.

Exanpl es 51 H%Eﬁﬂ1gﬁiéo$é§s§999£@§ & sﬂga ?réﬁlﬁo“@rfoysgddggg
treated in the same nanner as 1n Exanpl e ve conpounds own in

Tabl es 23 tdﬁﬁsHﬁﬂ@ﬁvOQBmEﬂgmp¢eW3@ ¢©9M5®1d@wnat@|C@@@rbﬁ%?haﬁéuselut|on
cont ai niygg 98, équ SEml %?% ? §é{gor9 tPXbQ?QZM
ony pheny

nethyl}anlnoca LOF 0- 2 pI peri wer e ad%ed 0. 056
m of triet rgﬂmaieecand T@leom;qﬁoqﬁ lmaryh««as extracted agaln with

chloroform, and the combined organic layers were dried over
sodium sulfate. The solvent was removed by distillation
under reduced pressure, and the residue was purified by

15 silica gel column chromatography (hexane:ethyl acetate=1:1),
to give 78 mg of (2R,4S)-1-{N-(3,5-bistrifluocromethylbenzyl)-
N-methyllaminocarbonyl-4-ethylaminocarbonyloxy-2-(4-fluoro 2-
methylphenyl)piperidine as shown in Table 42 below.
Example 100

20 In 2 ml of a dichloromethane was dissolved 200 mg of
(2R, 48)-1-{N- (3, 5-bistrifluoromethylbenzyl)}-N-
methyl }aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
hydroxypiperidine, and subsequently, 0.1 ml of morpholin-4-
carboxylic chloride and 0.1 ml of triethylamine were added

25 thereto and the mixture was stirred under heating at 60°C for
3 days. BAfter the reaction mixture was cooled down to room
temperature, water and chloroform were added thereto, and
layers were separated. The aqueous layer was extracted
again with chloroform, and the combined organic layers were

30 dried over sodium sulfate. After the solvent was removed by
distillation under reduced pressure, the residue was purified
by silica gel column chromatography (hexane:ethyl
acetate=1:1), to give 68 mg of (2R,4S)-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-fluoroc-

356 2-methylphenyl)-4-morpholinocarbonyloxypiperidine as shown in
Table 42 below.



chl oride successively at 0C, and the m xture was stirred at 5 OC for 0.5
hours. After the reaction was conpleted, an aqueous sodi um hydrogen
carbonate solution and chloroform were added thereto and the m xture was
stirred and | ayers were separated. The a%%eous | ayer was extracted again
with chloroform and the conbined organic 1ayers were dried over 10

magnesi um sul fat e and concentrated under reduced pressure. The residue was
purified by silica g colunn chromat ography (chl orof orm et hyl acetate=4:1)
and vacuum(ﬁ¥%ﬂP¥% Ye 86 ng of

4-acet yl am no- |'{Nfr(355nD|§£ rté&mmbﬁ@@n@a{é)db@solved 248 ng o
nethyl}anlnocarbon {@1 %Iuoro - et hy Iphen% lplperldlne in pomder
te y

form as shOV\k?lT"rl4 e?oWSERé%‘P%IqIEEt benzyl) -N-

4- Ami no- | - { Ned G pr Péﬁiﬁéééf@éﬁp@tbykbpemabiohh-methylphenyu-4—
nethyl}anlnocarbonyI-Z (4-fluoro-2- { é}ferl diné and nicotinic
He 2

chl ori de hyrﬁYﬁﬁﬂ%NP%ﬁﬁVk@hn%se@nﬁnﬁubﬁéﬁﬁéﬂt t Rg &&me.Aanner as in

Example 70, 100 V@1di{Mhd§3z81e was added thereto and the mixture was
bi strifl uoronethy I enzyl ) - N-net hyl } am nocar bon (4-fluoro-

2- nethylphenwﬂyrme%SH@@¢¥d@$@é¥@@n§Faﬁ9n6)ﬁppezﬁdhﬁérés shoanreaat Taml e 34
bel ow. Exa”ﬂﬁfﬁg 2949 goaie&f éwﬁ'E@tﬁ¥%£0£8ﬁ€bgﬁfﬁgggtM%Qe%oﬂhé'n'ng 124

ng of 4-am no N(3,5 |str|f uor onet benzytl)
nethyl}an1ncd@l@m@9¢r@ war¢|@@d@dzan@th§ygh@nyey9ip@pﬁdﬁﬁ@d-me?bea@@@©OWﬂ ny

f Nt

O ethyt . (SEENOP ks Sad LR aa T TR Oh, Sl oraforny 2ndetBE SOIPHIE iy

of 1- hydroxyo¢¢amemzbay¢aaoweranﬂurhben1N@ahedmmsthswaﬁE@d aTheOananlc

temperature {Qhel6,00uss:AFLEL. BEE6ACL PR RS GATREE! el AR AGUGOUS
car C e

sodlun1hydro onat e so utton oroformwere a thereto and
the mxture maEO%erbEddlahdllaYEDB wedersepdrnacddpreEssvagueoie | alyorined

extracted 35 agali Wi {8y cpLof 8hor M sapd i PeGOBD RRC QNI Ghavshinyer e

15 chromatography (hexane:ethyl acetate= 1:1}, to give 135 mg of
(2R, 48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-{4-flucro-2-methylphenyl)-4-(1-
imidazolyl)carbonyloxypiperidine as shown in Table 42 below.
Example 102

20 (1) In 3 ml of acetonitrile was dissolved 298 mg of
(2R,45)-1~-{N-(3, 5-bistrifluoromethylbenzyl) -N-
methyl }aminocarbonyl~2-(4-fluoro~-2-methylphenyl)-4- (1~
imidazolyl)carbonyloxypiperidine, and subsequently, 0.06 ml
of methyl iodide was added thereto and the mixture was

26  stirred under heating for an hour. The solution was cooled
down to room temperature and the solvent was removed by
distillaticn under reduced pressure. To the residue were
added 2.5 ml of methylene chloride, 0.11 ml of 4-
methylpiperazine and 0.14 ml of triethylamine and the mixture

30 was stirred at room temperature for 16 hours. To the
reaction mixture was added an agueous sodium hydrogen
carbonate solution and chloroform and the mixture was stirred
for 30 minutes. The layers were separated and the obtained
organic layer was washed further with water, and dried over

35 magnesium sulfate. The solvent was removed by distillation

under reduced pressure, and resultant residue was purified by



dried over magnesi um sul fate and concentrated under reduced 76 pressure.
The residue was purified by silica gel colum chromatography

(chl orof or m net hanol =19: 1), and treated with 4M hydrochl oric aci d- et hyl
acetate solution. The m xture was concengrat ed under reduced pressure. The
formed precipitates 5 were washed with is 8ropy| ether, collected by
filtration and vacuumdried to give 83 ng of 4-am noacetylam no-I|-{N- (3, 5-
bi strifl uoronet hyl benzyl) - N met hyl } am nocar bonyl - 2- (4-f | uor o-

2- et hyl phed{l 15311961a Hle FRANR Fior PRRE QST 3PN ( ReXandi 8EBE!L bel ow. 10
Exanpl e 73 AAdted N (3 bist (24) a9y onet hyl bepzyl ) - N- _

met hyl ) am nocar bon I-2-(4-f|uoro-2-nethy|phenﬁl)p[perldlne and N, N-di net hyl
gl yci ne wer @igded Eritpranatidt b en vk et ighhaPiaQCe ROEXBHPI - 727 to give

1-{N-(3,5 1§ﬂyégdjijgHHymgﬂgﬂfppzyl 4 Mot iyl ) am nocar bonyl - 4-
flu

di met hyl am noacet yl am no-2-( 4- or 0- 2- net hyl phenyl ) pi peri di ne

hydrochl Br i dRd R 3w 33+ Dby k038P iR b NExanpl e 74 20 To 25 m of an

et hanol solution c t@HB'Ebﬁ%%]ﬂE)&% th b ) . cod with 4M
cis-1-{N-(3,5-bi st(?pfl uor onethyl benzyl J- N0 - (1) was treated wi

met hyl } ani ndegitsshllo g £31dotoh vl el phed9l pt#og4-to give 78 mg of

nitrobenzoylQéﬁpdggpgpghLdjypgM@§S@%?gﬁué§gm€ﬁh§ibgﬁgylplﬁhloride, and the

m xture was refluxed for 4 hours. ter 25 e reaction was conpl eted,
et hanol was mredriydedryn ol Ween ¥ bt 4 ohé uneiehy Fetibeeez pressarkon Aided-2héf et o

were dipgt hy I angd ! ) utio .l ayers
wer e seégraﬁgﬁ&hgﬁézorgéﬁﬂé ia@gr§%£§é§£§%§%1Q%gfﬁéhg§¥§gémégq§%§ﬂg %%dium
hydr oxi de sdlaitlieort Bz faw ¢t her washed 30 with water. This organic |ayer was
dried over rBARESIAMI03 to 105

The corresponding starting materials were used and
treated in the same manner as in Example 102 (1) and {2), to
15 give the compounds as shown in Tabkle 43 below.
Example 106
(1) In 100 ml of tetrahydrofuran were dissolved 5 g of
cis-1-{N-(3,5-bistrifluoromethylbenzyl}-N-
methyl}aminocarbonyl~2-{4-fluoro-2-methylphenyl)-4-
20 hydroxypiperidine, 10.5 g of triphenylphosphine and 4.88 g of
benzoic acid, and subsequently, added thereto was 18.3 ml of
a 40 % diethylazodicarboxylate-toluene solution under ice-
cooling and the mixture was stirred at room temperature for 3
hours. To the reaction mixture were added water and ethyl
25 acetate and the mixture was stirred for 30 minutes. The
golution was separated by layers, and the obtained organic
layer was dried over magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography (hexane:ethyl acetate=4:1), to give
30 4.36 g of trans-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-4-benzoyloxy-2-{(4-fluoro-2-
methylphenyl)piperidine.
(2) In 10 ml of methanol was dissolved 1.4 g of the
compound of the above (1), and subseguently, added thereto
356 was 325 mg of potassium carbonate and the mixture was stirred

at room temperature for 16 hours. After the soluticn was



sul fate and concentrated under reduced pressure. The residue was purified
by silica gel colum chromatography (chl oroform nethanol =19:1), and the
obtained oily substance was treated with 4M hydrochloric acid-ethyl acetate
solution. 35 The reaction m xture was cong%ntrat ed under reduced pressure
and triturated by isopropyl ether, to give~ 152 ng of cis-4 77

(4-am nobenzoyl )am no-1-{N- (3, 5-bistrifluoronethyl benzyl)-N

met hyl } am nocar bonyl Qwé4-fluoro 2- nethylphenyl) i peridi ne hydrochlorlde as
shown i n Tali¥ B et &d TRr 6P M e ofmé teerapdardFukanb8ol ution

containing 3oved H j{s]tj(ﬂ)at(f%aé bd:ﬁétfér&@r@@mtywéﬁﬂt’é)ﬁébéﬂ 2aded

nmet hyl am ne was added 2. of 1,1 -carbonyl diimdazole, and the m xture

was stirred @emie cﬁ;éirﬂi@mrs MeEe $PRAERIGEeNt ThaoTeamVed ayer was

distillation;y,ldhydyacelfd e $Bsn aé’@fﬂatérh%&oc%@éﬁt%g@&' ﬁn&éi‘efcéd%ﬁ’éé&
washed with water and saturated brine, and dried. The white crystals

obt ai nedSby RrERsUIRy The IEISiehe hasdinthifiiad c}m’ Uridelrca edfile 2P WS sur e

were collecgt o] e e, ahs r
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thereto. Af tten'artérrel-r{é\&ct?roﬁrm%teeﬂbldoa@memﬂlﬁmzﬂlhoﬂrs, t he sol vent was
renmoved by ﬂpggg uegd h resi due was
di ssol ved (Hé%ﬁéﬁfgé(ﬂh(: or ohe %aﬁg fg%gfiﬁ%§$e@ggl§g%ﬁ$l 8100 ng of
cis-2-(4-fl uwdr%mmmﬂawle)s%mw@pamowlah@ né} pbeketdi ne 20 and 0.11 n
of triethylan 3 N6, 18 pdded thereto and the mxture was stirred at room

tenperature overnlgh The reaction mxture was poured into water, and
| ayers were sepaﬂatddlHﬂhexﬁqUEbushyay@fummg wxte agtdéedwe8 hmg of trans-

dIChloronEth@n@$lﬁ£ %Fsﬁ? %ﬁéﬁﬁyiﬁ?$%ﬁffagﬁﬁégh$@?Qﬁgnoggrﬂ%kglmater

and saturated dri e €’ so
2-(4-fluoro- 2-methylphenyl) -4-hydroxypiperidine, 70 mg of [ 1,

2,4] triazole and 262 mg of triphenylphosphine, and

15 subsequently added thereto was 0.48 ml of a 40%
diethylazodicarboxylate-toluene solution, and the mixture was
stirred under reflux for 16 hours. After reaction is
completed, an agqueocus sodium bicarbonate solution and ethyl
acetate were added thereto and the mixture was stirred for 30

20 minutes. The reaction mixture was separated by layers, and
the obtained organic layer was dried over magnesium sulfate
and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography
(chloroform:methanol=%:1), to give 46 mg of cis-1-{N-(3,5-

25  bistrifluoromethylbenzyl)-N-methyl}laminocarbonyl-2-(4-fluoro-
2-methylphenyl)-4-(1,2,4-triazolyl)piperidine as show in
Table 44 below.

Example 108
Cis-1-{N-(3,5-bistriflucromethylbenzyl)-N-

30 methyl}aminocarbonyl-2-{(4-fluoro-2-methylphenyl)-4-
hydroxypiperidine and 4, 6-dihydroxy-2-mercaptopyrimidine were
used and treated in the same manner as in Example 107, to
give a compound as shown in Table 45 below.

Example 109

35 (2R, 4S)-1-[N-{1-(R)-(3,5-

bistrifluoromethylphenyl)ethyl}-N-methyl]laminocarbonyl-2-(4-



removed by distillation under reduced pressure. The residue was purified by
silica gel colum chromat ography (hexane:ethyl acetate=1:3), to give 83.5 ny
of (2R 4S)-1-[N {1-(R-(3,5-bistrifluoronethyl phenyl)ethyl}-N 30

met hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl glgenyl ) -4 propanoyl am nopi peri di ne
as shown in Table 37 below. Exanples 76 84 The corresponding starting
materials were used and treated in the sane nanner as in Exanple 75 to give
conmpounds 35 as shown in Tables 37 to 39 below Exanple 85 78 To 1 m of
an ethyl acétipEosérieitey ebmraillidghyproyypgperidine was used and

(2R, 4S) - | - [ Nrbht€R) 163 tIreDissintd fdaayedmaishyilphsavpie e - (1) and (2), to
N- met hyl | am nocar bonyl - 2- (4-f| uor o- 2- net hyl phenyl’) -4-tert-
but oxycar bo@yVani(R8pidFerildi e Mas{Fadded 2 nl of 4M 5 hydrochl oric aci d- et hyl

acetate sol yti - [ i t ) ; i yr%ie -
i ce-cooli ng%g?%gﬂ%%rﬁ?ltﬁggmﬁk{éﬁlt)ﬁ'g:% &I}\??rﬁéﬁa@lﬁeﬁn%\s}le%&b{/gﬁ%ti I {'ﬁi on
under reducdduoppedsined h ydHhemaflo rrh—dryd ram vaguresuis] igwdi amn Hyaoxi T &l ait | on
were added (@ the fesidue. Layers were separated and the 10 aqueous |ayer
was extracted wth chloroformand the conbined organic |ayers were dried
and the sol Egatnpl@s rldifoveed By2 distillation under reduced pressure, to give

177 nmg of (2R 4S)t4-ami ng-J - N-{] - (R).- - .
bi strifl uoronet hy%%%e%ar;}gtsﬁﬁﬂ&lhgn%%fﬁ%n mmr?g(:eé:r aolnsyl‘"lezr-e( 4.151%1 and
f 1 uor o- 2- nettlrglapleenyin gihgersagien encaneghe@sn im ERsniel A0 bel ove gExanpl e 86

(2R 49) o4 V(e S0l S5 srt L TSy D) ethyi - N et byt

am nocar
f | uor o- 2- netExpmpienylil)3- 4-t ert - but oxycar bonyl am nopi peri di ne 20 was used and

treated in the Saqﬁ)n%%n%ﬁ %%if%é?&ﬂp@&%é¥aréﬁ)solution containing 1.2
ml of triethylphosphoncacetate was ice cooled and slowly
added thereto was sodium hydride. While keeping the same

15 temperature, the mixture was stirred for 30 minutes and added
dropwise thereto was 30 ml of a tetrahydreofuran solution
containing 3.02 g of (2R}-1-[N-{1-(R)-({3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-oxopiperidine. The mixture was

20 stirred at room temperature overnight. The reaction mixture
was poured into water and extracted with ethyl acetate. The
combined organic layers were washed with water and saturated
brine and dried, and the solvent was removed by distillation
under reduced pressure. The residue was purified by silica

20 gel column chromatography (hexane:ethyl écetate=4:l), to give
(2R)-1-[N-{1-(R)-(3,5~bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-4-ethoxycarbonylmethylidene-2-(4-fluoro-
2-methylphenyl)piperidine as a colorless liquid.

(2) The compound of the above (1) was dissolved in 50

30 ml of methanol, and added thereto was 500 mg of palladium-
carbon, and the mixture was stirred under hydrogen atmosphere
at room temperature overnight. The catalyst was removed and
methanol was removed by distillation under reduced pressure,
and the residue was purified by silica gel column

35 chromatography (hexane:ethyl acetate=4:1), to give 3.23 g of
(2ZRY=1-{N-{1-(R)=-(3,5-bistriflucromethylphenyl)ethyl}-N-



give (2R 4S)-4-amno-l-[N-{l-(S)-(3, 5-

bi strifl uoronet hyl phenyl)ethyl}-N nethyl] am nocarbonyl - 2-(4-

fl uoro- 2- et hyl phenyl ) pi peri di ne as shown in Table 40 bel ow. Exanple 87 25
To 2 m of a dichloronethane sol ution COI’I%@I ning 253 ng of

(2R 4S)-4-amno-|-[N-{I-(R-(3,5- bistrifluoronethyl phenyl)ethyl}-N nethyl]
am nocar bonyl - 2- (4- fluoro- 2- nethylphenyl)plperldlne and 0.139 m of

triethylam ne was added 1 of net hanesul fo under

i ce- cool i ngMedhylt! ﬁ?%HQHQﬁEPWéis%ﬁqquﬁVQQﬁ %ﬁyi%kﬁ T%egg ggP?Bﬂ'%Txture
was poured indit® Wpein NG 1 el i e Sepal atedraghe agueeusw! ayer was
extracted with chloroform and the conbined organic | ayers were washed and

dried, and E¥3@RdS Vidft was renoved by distillation under reduced 35

pressure. The residye Mﬁszuourm fdfechdBhadidl G Heli o Lh@g shpongt 9gr aphy-
(hexane: et hyl acet at e=1: gi ve 243 ng of

79
(2R, 4S) - 2- [ N{IN-{R)~ (B, ﬂst% 5t b%%qmeWﬂm?@thth} -N-
t hyl :ﬁﬁﬂgg iHBH - 7= -
ggthilLﬁghgﬁ%ﬁﬁgg?%gpﬁgngi shoﬁgL{n TabléﬂﬁTg%ﬁf%ﬁ%ygig z 4 fl%oro 2
(2R, 4S) - 4- amaid ighenyil) ggpqqpq;ne, and added thereto was 5 73 ml of a

o bl AR by oo o el oo stizzes
treated in tdfe rm trnnRratasr g @l 87 Afiter giantralizing the
bi st 111 or CHEUR ey SLISATN T TG it BESgBRy vge removed by
ethanesulfoMﬂSﬂﬂh&ﬁﬁ!QHlﬁﬂdﬂr(ﬁeﬁuﬂﬂduﬁmﬁﬁﬁww9pl@@dldmn@qasoushbﬂmernwaable
41 bel ow Exymle 80, T ch W) 3 00y 1405 BB s oL ) benugeniabaiag 5.4
with water and saturated brine and dried and the solvent was
removed by distillation under reduced pressure, to give 2.97
15 g of (2R)-1-[N-{1-(R)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyllaminocarbonyl-4-carboxymethyl-2-{4-flucro-2-
methylphenyl)piperidine as yellow powder.
(2) 200 mg of the compound of the above (1) was
dissolved in 2 ml of dimethylformamide, and added thereto
20 were 84 mg of l1-ethyl 3-(3-dimethylaminoprcpyl)carbodiimide
hydrochloride, 65 mg of l-hydroxy-lH-benzotriazole and 0.037
ml of morpholine and the mixture was stirred at room
temperature overnight. The reacticn mixture was diluted
with ethyl acetate, and washed with a saturated agueous
25 citric acid solution, a saturated agqueous sodium bicarbonate
solution and saturated brine. The organic layer was dried,
and the solvent was removed by distillation to obtain the
residue, and the residue was purified by NH silica gel column
chromatography (hexane:ethyl acetate= 2: 1}, to give 138 mg
30 of (2R)-1-IN-{1-(R)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
merpholinocarbonylmethylpiperidine as shown in Table 46 below.
Examples 115 to 117
The corresponding starting materials were used and
35 treated in the same manner as in Example 114 (2}, to give

compound as shown in Table 46 below.



bi strifl uoronethyl phenyl)ethyl}-Nnethyl] am nocarbonyl -

net hanesul f onyl am no- 2- (4-f | uor o- 2- nethylphenyl)plperldlne was added 4.6 ng
of sodi um hydride under ice-cooling. The mxture was stirred for 30 m nutes
and 0.010 m of nethyl 20 iodide was addeﬂgthereto and the m xture was
further stirred for an hour. The reaction”m xture was poured into water,
and the aqueous | ayer was extracted with ethyl acetate. The conbined
organic |layers were washed with water and saturated brine and dried, and
the sol vent EX&&8Pd&ndvéd by distillation 25 under reduced pressure.

Subsequently, the (ngsijdug owas Jrurddt ek Wdds did £ -gad PQiQJr? of (2R)
chr omat ogr ap Shexane et h% acetate=2:1), to give 36.7 0
(2R 4S)-1- [MN¥1 RS (3,355 1str1fluoromethylphenyl ethyl

bi strifluor %%hw]%ma@wc)a%amhi&ﬂmfmd n’gﬂﬁ%

met hanesul fonyl - N-rre hyl ) am no- 2- (4-fl uoro-2 30 henyli)ggl peridi ne as
shown i n® Taprep4pPediddne , Brehpddad YpRos) -wag N44- r(lCR)oish roxylamine

bi-strifl Uor%@]&%'h&*&%&ﬂe) etz[p’ﬂnesbﬁﬁ%wﬂdm ABNOLAE PO 4i36Aure w

fl uoro- 2- net phenyl) - 4-"et f onyl am nopi peri di ne was 35 Gsed and
treated in tsrte-rgatﬁe avemaghds |ﬁtE>aaxmi| @389 remvgd/évy distiliation under

2R, 4S) - 1- tri I
Eret hyl %am L%t:gl onyl p(%s%ﬁﬁsua{)ﬂrd:) %%heny ﬁ! E%f&le and
N- et hanesul eearryla)cdmich oitie e tdivie Easeis?nmn |Tr!neT@beg@n4LI: ﬂ@l}tﬁm waBxargsited1 To
20 m Ofl? {ki_Q€:g\e t%ﬁjal{t rﬂ)ﬁcmet taaLrn:? ben eBC?) [T%_h%f so%.vent was removed by

(2R, 4S) istrifluoronme

met hyl } am nadarthdnydt-i2n( Mﬁdamrmczécrmi hyt g ) t - g Il r o xyphpenndi e and
129 ng of tetrabutyl anmoni umbromde and 10 m of 10M aqueous sodium

hydr oxi de solUtion was ‘added 1.21 m of 2- (2- br onoet hoxy) t et rahydr opyran at
room 10 tenperatur(@,) dine tdvenptcenpercedt wre afbdthe hl Xtwae dessolhresddin o050

ml of methanol, and added thereto was 844 mg of nickel

15  chloride. ‘The mixture was ice cooled and slowly added
thereto was 224 mg of sodium borohydride. After stirring the
mixture overnight, 1t was concentrated under reduced pressure,
and water and ethyl acetate were added theretc and the layers
were separated. The organic layer was washed with saturated

20 brine and dried. The solvent was removed by distillation
under reduced pressure, to give 1.44 g of (2R)-4-amino-1-[N-
{1-(8)-(3,5-bistrifluocromethylphenyi)ethyl}-N-
methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)piperidine as
shown in Table 47 below.

25 Example 119

{2R)-1-{N~- (3, 5-bistriflucromethylphenyl)methyl N-
methyl}aminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-
oxopiperidine was used and treated in the same manner as in
Example 1192 (1) and (2), to give (2R)-4-amino-1-{N-(3,5-

30 bistriflucromethylphenyl)methyl-N-methyl}aminocarbonyl-2- (4~
fluoro-2-methylphenyl)piperidine as shown in Table47 below.
Example 120

{(2R) -4-amino-1-[N-{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-

35 fluoro-2-methylphenyl)piperidine was used and treated in the

same manner as in Example 50, to give (a) (2R,4S8)-1-[N-{1-



60C to 70C and the m xture was stirred overnight. Further added thereto was
2.42 m of 2-(2-bronovethoxy) tetrahydropyran and the m xture was stirred
overnight. The reaction mxture was poured into a saturated sodi um 15

bi carbonat e sol ution, and extracted with Sbhyl acetate. The organic |ayer
was washed with saturated brine and driedy“and the solvent was renoved by
distillation under reduced pressure. The residue was purified by silica gel

col um chronato%raphy &hexane ethyl acetate=3:2), to give 1.12 g of 20
(2R, 4S) - 1- { NS( 3,(5+ B hydmhEnyINethyl} -N-

met hyl }am n Q phenyl
(tet¥a%ydro%%?%%qgghﬁé§§%g%ﬁgly}gfbgfﬁg¥%e as Sﬁgaﬁﬁingﬁble 4& bel ow.

Exanpl e 92 25rf@i3Q ligla rfory Ipatien ¢lipsoligtiingn agwht @hni R 404 Ig- B¥-11-
2R, 4S5) - 1-
rret hyl %am E\glegr b%ﬁ%: % tzfjlﬁrrjww rh’e ﬁshyz% }{ é\]—
(tetrah%ﬁromytangQWMmq@aﬂﬁunmﬂwﬁ1%#1ﬂﬂuﬂ;QMﬁTMﬁﬂkxiHhEnmﬁkﬁ4*(2-
p-tol uenesué@q:glz %‘c‘lﬁﬂ%’?@%‘i’rﬁ%o‘% pi Efl M@Slng’ol“a%dlé rP’i gé)fov?O

m nut es FE&CT Yo M XL ur e Was cen rate er reduced pressure,
then, the ré&siacipde AR purified by silica gel coI urm chr omat ogr aphy
(chl orof or m et hyl ac%ta

(3,5-bistrif|uoro F%en%&l %%ﬁ% r%%%:%ﬁég}%ﬁﬁﬂc%?%ﬁfﬁﬁpg 80 mg of

fl uor o- 2- net(w, rllsenw—) N4—{(]2—(th-r &M@Mﬁhmndnmmm etity i€ 42

gglgrr(gi 4§§%hﬁ: %%%dg%ﬁﬁﬁ%ﬁﬁfié}éﬁiéah %iur%méﬁ%ﬁgrcgspgptarnrng 53.6

nethyl}anlnQﬁa@h@ﬂwndbﬂbbﬁﬂdﬂﬂﬁ%@hﬂﬂﬁdﬁédﬂﬂﬂﬂﬂ@-MR(dffhethyl iodide and

hydr oxyet hox%) plnPertIuCJi:leneWasl?’s't%rrgedofatm_é_d’JC Zdvﬂr_r;[irgihatz.()l e.fb%n%olvent was
removed by distillation, and precipitated yellow powder was
dried, to give 98 mg of (2R,45)-1-[N-{1-(3)-(3,5-

15  Dbistrifluoromethyliphenyl)ethyl}-N-methyllaminocarbonyl-2-(4-
fluoro-2-methylphenyl) -4~ (N-methyl-4-morpholinio)piperidine
iodide as shown in Table 48 below.

Example 122
{2R,48)-1-[N-{1~-(R)-(3,5-

20 bistrifluoromethylphenyl)ethyl}-N-methyl]laminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-morpholinopiperidine was used and
treated in the same manner as in Example 121, tc give(2R,48)-
1-[N-{1-{R})={3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-(4-fluoro~2-methylphenyl)}-4- (N-methyl-

256 4-morpholinio)piperidine icdide as show in Table 48 below.

Example 123
In 2 ml of a dichlorcmethane soluticon containing 80 mg
of (2R, 48)-1-[N-{1-(5)-(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-fluocro-2-methylphenyl)-4-

30 morpholinopiperidine was added 34 mg of 3-chloroperbenzoic
acid, and the mixture was stirred at room temperature
overnight. The reaction mixture was poured into a saturated
agueous sodium bicarbonate solution, and the aqueous layer
was extracted with dichloromethane. The combined organic

35 layers were washed with water and saturated brine and dried,

and the solvent was removed by distillation under reduced



24.4 ng of triphenyl phosphi ne was added 0.092 m of 40%

di et hyl azodi carboxyl ate solution in toluene under ice-cooling. The
tenperature of the m xture was raised to roomtenperature and the m xture
was stirred overnight. Further, the 10 tepperature was raised to 50C, 24.4
nmg of triphenyl phosphine was added thereto, and the m xture was stirred for
30 mnutes. The reaction m xture was poured into water and extracted with

ethyl acetate, and the organic |ayer was washed with saturated brine, dried
and the sol PERSSKES -+ ehbFeBIBFiP5TaE8E FhatRoROWHERE Masi didofhs tpudificed by

silica gel cqf € et grapiy- Gehigorofpryo et hyl acetate=l:1 and

chl or of or m net lrr;nhraara{(?l :2(9: I) 5?0 gi ve {4?.1(29 o of (2R 45)-1-{N

(3, 5- bi st ri fAledrdrdtupnomsiy Yehenydt) Baydnihodes Jampigeearbonyl-2-(4-

f 1 uor o- 2- metdy] PhenedniidHelhAnd 4T igzhl V| %g.;g/]_}- | et sl i shown
in Table 42 b)eq oW. Exaerrtgwy{eiD 94 y;ftln)d 95(| The ccrﬁrgr sponlm(ﬁgﬁ srgéa]?ﬁln%@rra;?eri al s
were treatedhovn tie Todke rfdhrmlaas in Exanpl e 93, to give conpounds as

shown in T%{;Ja@n 42, Q? ow. 25 Exanple 96 To 2 nl of a dichl oronethane
sol ution contal M ng 21 of
(2R, 4S) - | - { N- ( 3, 5-(FRst4S) - LlordMNortet-hiyR ) belBz\a-) - N-

nmet hyl }am n | - 2-(4- - 2--et he A- s e
hydr oxyet ho%é)asl[’#}%e@rﬁiu I r@%ﬁAﬁ%lﬁ%@J@r ﬁﬂﬁ%ﬁ@%ﬁaem%%c%b%%g 0%37 m
?f met hanes Ul lfuemd-2ctmedrh ydeohardalr) -+ dceraogdi d Inigyop igrer tdienen wa siresevdisarsd i r (rjed
or 30 ghpnutes. ,The .reactia m xt ure S .po i nt ter and extracte
wth chlrﬂ(%r oftoreri'ﬂ"lt'En]?'hler1 %(r}lgeansl%énﬁ éﬁéenrne\/\r/a\é\é%vxd‘s ;Ed?%né]he glréll\%’e tlf’i% :g‘f? ed, and the
sol vent was (r2RyoMBd-1by[ Neh (sit+ (H Jat § rd tmiderr irfdldumssher legiseinen y Bhe ingl y €6+ due

was PUi 11 o9 RS IR AS LEaLIT ol SRIQM PG P00 £f T epfYd g0t at o=
morpholine)piperidine as shown in Table 48 below.
Examples 125 to 127

15 The corresponding starting materials were used and
treated in the same manner as in Example 8, to give compounds
as shown in Table 49 below.

Examples 128 to 136
The corresponding starting materials were used and

20 treated in the same manner as in Example 50, to give

compounds as shown 1in Tables 49 to 51 below.
Example 137

In 2 ml of dichloromethane was dissolved 263 mg of
(2R)-4-amino-1-[N-{3,5-bistriflucromethylbenzyl)-N-

25 methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)piperidine,
and at room temperature, were added thereto 52 pl of 2-chloro
ethylisocyanate and 167 pl of triethylamine, and the mixture
was stirred for 2 hours. To the solution was added a
saturated sodium hydrogen carbonate solution, the

30 dichloromethane layer was separated, and the aqueous layer
was further extracted with chloroform. The combined crganic
layers were washed with saturated brine, dried and
concentrated. The residue was purified by silica gel column
chromatography (chloroform:methanol=9:1), to give 109 mg of

356 (2R} ~4~-(2-chlorcethyl)ureido-1-[N-(3, 5~
bistrifluoromethylbenzyl)-N~methyl]aminocarbonyl-2-{4-fluoro-



{N-(3,5-bistrifluoronethyl benzyl)-Nnmethyl) am nocarbonyl - 2-

(4-fl uoro-2-nethyl phenyl)-4-(2- nethanesul f onyl oxyet hoxy) pi peri di ne as shown
in Table 42 below. 5 Exanple 97 (1) To 1 ml of a dichl oronethane solution
containing 61.5 ng of (2R 4S)-1-{N (3, 5- %strifluoronethylbenzyl)-N—

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2- et hane

sul f onyl oxyet hoxy) pi peridine and 0.028 m of triethylam ne 10 was added
0.013 m of norpholine under ice-cooling, and the mxture was refluxed
under heatiﬁgmégéWAP@ﬁpyl#@#Pﬁéﬂdé@@eés tHhemd: ¢ 'wdsPLeniSlof nor phol i ne and
the mxturegyag-3ki nred for 8 hours. The reaction mxture was poured into
water and extracted with ethyl acetate. The organic |ayer was washed 15

with saturated brilne2dnaldeifedingtd niforaemickt vggs ddmsrdaredy?. 65 g of
di stillationypihg_residug vas A@q@-fai%ctrkpf1%&110%&34111@339209&@-1@—*1r ormat ogr aphy
) and NH I I chr omat ogr aphy

(chl or of or m et hanol =19: 1 silica gel colu
(hexane: et hyethydt arénozatpontlo i e 36103 ang ~ofe LR pd®ny L {iN-ge3; izl ixee

2- et hyl phosy i O (S e rb AN R0 Iy A G ™ 4 4 O ey and
chl or of or m weisledi sselrecd 3@re g X o kg domsduynd 3of (I-he above (1), and 0.02
o oM RS g R M AR A AR Bfe e e The
to give 35. Byngoaly-(128Rb48roLr{iNz3,c5-and 1.4 ml of triethylamine. The
R e e T
Tabl e 42 behhw.r&@cEﬁ@mpMesQ&ompleted, an agqueocus citric acid solution
R UK g T

separated. The organic layer was further washed with

saturated brine, and the combined organic layers were dried

15 over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by NH silica gel column
chromatography (hexane:ethyl acetate=2:1), to give 289 mg of
(a) (2R,48)-1~-[N-(3,5-bistrifluoromethylbenzyl)-N~-
methyl]aminocarbonyl-4-{5-formylfuran-2-yl)carbamoyl-2-(4-

20 fluoro-2-methylphenyl)piperidine and 185 mg of (b) (2R,4S)-1-
[N-(3,5-bistrifluoromethylbenzyl)-N-methyl]aminocarbonyl-4-
(5-formylfuran-2-yl}carbamoyl-2-(4-fluoro-2-
methylphenyl)piperidine as shown in Table 52 below.

Examples 140 to 168

25 The corresponding starting materials were used and
treated in the same manner as in Example 138, to give
compounds as shown in Tables 53 to 57 below.

Example 169
In 1 ml of tetrahydrofuran was dissolved 80 mg of

30 (2R,4S)-4-amino-1~[N-{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2- (4~
fluoro-2-methylphenyl)piperidine, and under ice-cooling, 25.7
mg of 1,1l~-carbonyldiimidazole was added thereto and the
mixture was stirred under ice-cooling for 30 minutes. To the

35 solution, 19 pl of 2-aminoethanol, 44 pl of triethylamine

were added under ice-cooling, and the mixture was stirred at



sul f onyl oxyet hoxy) pi peri di ne and di et hyl am ne were used and treated in the
sane manner as in Exanple 97(1), to give 35

(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N
nethyl}aninocarbonyl-4-(2-diethy|aninoethggy)-Z-(4-fluoro-2 83

met hyl phenyl ) pi peri di ne as shown in Table”22. Exanple 99 In 2 m of a

di chl or onet hane was di ssol ved 200 ng of
(2R, 4S)-1-{N-(3,5-bistrifluoromethylbenzyl) - 5

met hyl } ami naeéfﬂbéiﬁmp-ezfﬁ(t&-rﬁ o2 rP&“rﬁﬁl-phE%Lﬁl FPeAVRRE 385 FHIED LY and
subsequent | Bi @il 1@t ieh eldylto IBRCaEtdiaN il Ldde@f thé et byhars nga er e
added thereto and the m xture was stirred under heating at_60C for 3 days.

The reacti oANR LLGhd AREPEIA S RN 1E T ot deFdaiared . Toe waf e bhd

chl or of or m vwere ragdded Wherer! &i BNk d AneltSe VB nSLRaF 2@ Uand NeoREkeOHSt dAY er
was extracted again with chloroform_ and the conbined organic |ayers were

dried over TodNEmMIaSifhtes Warha ddfd, eritORKEP e MAIRE hy2 i SRF¢FHR i batedinder

reduced pregsyre, andiNg reSiAue Masquy iy e Dy ot &) 1 €8 98be CPL URY of
chromat ogr aphy (hexane: ethyl acetate=1:1), ~to give 78 of
(2R, 43) - 1- { N2R3 45 i lst Nl Lrokomet InA Berst hEluoromethylphenyl) ethyl } -N-

N- net hyl } a | -4 m EWENQY. S 24— (2=
nethylphengh%g? éﬁ%ilﬁggi?%ﬁﬂgal?ﬁ@§g§$gM£2 eﬁ%éfbéﬁggéfégl%o(%o In 2 m
of a di chl ohysroxaed hidls udisssisiniare 2gbing af shown in Table 57 below.

(2R 4S) 1h-{ S st7g fd por-ogret hyl benzyl ) - N-
nethyl}égin§§§§%§ﬁ§%?2f{j##luorq-2-nethy|phenyl)-4; hydr oxypi peri di ne, and
subsequent |y, 0.1The ¢fonrsgrvelding-steartiony Inat eehlaks deeamdu®ed and of
triethylam r d $P§r e stirr nder
heati ng at 285¥$5$1%31§g§§% A té@ﬁﬁﬁ%pggégﬁ}g%é%ﬁiﬁirgé%hs{%o e% down to
room tenpercatmpogndgateer sdradvre hilrorigioren e rtee lawitled t heret o, and

Examples 174 to 177

15 The corresponding starting materials were used and
treated in the same manner as in Example B7, to give
compounds as shown in Table 58 below.
Example 178

In 10 ml of dichloromethane was dissolved 1.01 g of

20 {2R,4S5)-4~amino- 1-[N-{1-(R})-(3,5~-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2~ (4~
fluoro-2-methylphenyl)piperidine and 0.558 ml of
triethylamine, and under ice-ccoling, added thereto was 0.314
ml of 2-chloroethanesulfonylchloride, and the mixture was

2b stirred for 4 hours. The solution was poured into water,
layers were separated, and the agqueous layer was further
extracted with dichloromethane. The combined organic layers
were washed with saturated brine, dried and concentrated. The
residue was purified by silica gel column chromatography

30 (hexane:ethyl acetate=2:1), to give 725 mg of (2R,45)-1-[N-
{1-(R)~(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-4-ethylenesulfonylamino-2-(4-fluoro-2-
methylphenyl)piperidine as shown in Table 58 below.
Example 179

35 (2R, 48} -1-[N-{1-(R)~(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-



| ayers were separated: The aqueous | ayer was extracted again with
chloroform and the conbi ned organic |ayers were 30 dried over sodi um
sulfate. After the solvent was renoved by distillation under reduced
pressure, the residue was purified by sikLjhca gel colum chromat ography
(hexane: ethyl acetate=1:1), to give 68 ngj of (2R, 4S)-1-{N-(3,5-
bistrifluoronethylbenzyl) N-nethyl}aninocarbonyl-2-(4-f|uoro 35

2- nethylphe car on eridi ne as shown in Table

bel ow. 84 é.l I°e 15%%%%’ 3.8 4et“} SHU A RSt %%o"f%d‘l%% ‘?ﬂf?of
(2R, 4S) - 1- (Hr(e%t@dblﬁxt rtibe uemeeidnddienzy |d)n xample 178, to give
nethyl}anlno ar banyl.- 4- fI ro-2-meth hen eridine, and
subsequent | ﬁ RBfSr)rg 15t I\g d'r@ér%}%ﬁ%rﬁ%éi%?%p%é‘% %lfl)e‘?@?%l 5PN t he
m xture Mﬁsmeihlyﬂﬂ%%lw&dﬁrrbfw@ili @t LHy fcate shOL fuif 5-1 e K eBehi o) - 2-

m xture s coqal.ed down to.r omterrperature wat er and chlorof orm were

added amd | dyertd Udos <& at Pdd{?efdtfislf‘i@b 2y TR Rxt 3 2k% e?f agai n

W th chIorotQ@mpyyyjﬂguaganmyﬂmxi organic |layers were further washed with
water. The organic_ |ayer was dried over sodiumsulfate, and the solvent was
renoved by distil TBE GO IHEERCICEA &F sl et ethe lshtwe TR SRSttt r at ed

resi due was ipidiitlded rbyt HiH sse!n{é Gehred r G U Ehaarid Ot 00F aphyv 4 hexane: et hyl
acetate= 1:1), to give 135 of

(2R, 43) - | - { RO OBUKSs 155 fﬂwrbrﬁé't MADeh A7 Yeaow.

met hyl } ggi nesarhamd -1 44 Iy o- 2- net hyl phenyl ) - 4- (1 -
i m dazol yl ) carbonyl oxypi peri di ne as shown in Table 42 bel ow. Exanple 102 20
(1) In 3 m of acéteniqandesprasidissdlardd Eodakppfals were used and

(2R, 49)-i-( N‘r@%t%cp'ﬁ{ rdyfd L&%@*\?&M&P%'ﬁn I\i’?:-cample 89, to give
met hyl ) am nocar bonyl - 2- (4-f1 uor o- 2- net hy Ig)hen 4- (1 -
compounds as shown in Table 5

Example 185

15 (2R, 4S) -1~ [N-{1-(S)-(3,5-
bistriflucromethylphenyl}ethyl}-N-methyllaminocarbonyi-2-{4-
fluoro-2-methylphenyl)-4-hydroxypiperidine and 2-methoxyethyl
chloride were used and treated in the same manner as in
Example 91, to give (2R,4S)-1-[N-{1-(S)-(3,5~

20 bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)~4-(2-methoxyethoxy)piperidine as shown
in Table 59 below.
Examples 186 to 189

The corresponding starting materials were used and

25 treated in the same manner as in Example 91 and Example 92,
to give compounds as shown in Tables 59 to 60 below.
Example 190

(2R, 48)-1-{N-{1-(R)-(3,5-

bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-

30  fluoro-2-methylphenyl)-4-{2-hydroxyethoxy)piperidine and
methanesulfonyl chloride were used and treated in the same
manner as in Example 96, to give (2R,4S)-1-[N-{1-(R)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)}-4-(2-methanesulfonyloxyethoxy) -

35 piperidine as shown in Table 60 below.
Examples 191 to 196



i mi dazol yl ) car bonyl oxypi peri di ne, and subsequently, 0.06 nml of nethyl

i odi de was added thereto and the m xture was 25 stirred under heating for an
hour. The solution was cooled down to roomtenperature and the sol vent was
removed by distillation under reduced prggsure. To the residue were added
2.5 mM of nmethylene chloride, 0.11 m of met hyl pi perazine and 0.14 m of
triethylamne and the mxture 30 was stirred at roomtenperature for 16

hours. To the re %tion m Xt ur e, .was ddﬁg‘an %ﬂfeou sodi um h q¥%gﬁg
carbonat e sol uti on n&CERESPSFG %t e % FhSF AGLT F° 0
m nut es. The reayeds ive et es ealicanethrand dhe ol-aimeie D7 gaiy giwdyer was

washed further with water, and dried .over_ 35 magnesium sul fate. The sol vent
was renpved SRS 125 is&?‘”%ﬁd’er'ra?t&ﬁﬁ‘,e@ presuRELUhd resul tant residue

was purifiegn3as Nd7sitld gamegel col um chronat ography (hexane: et hyl
acetate=2:1), to &i ve (2R 4S)- 1-{N- (3, 5-, ,
bi stri f| ®or omet hy LB&n SPOFERPRRAIIG ShdiddaiDbanar i)y were used and

f 1 uor o- 2- metehyphenyh) e 4sdiRt Mdni PiREra7 i NegsIrdonyl 0xyPi pard di ne. (2)
The conpound of the above (1) was treated with 4M hydrochl oric acid-ethyl
acet at e sol OFPRUNCS GisyShpmg rofTable 62 below.

(2R, 49) - | - { M l3ea-d S99 fddiorggret hyl benzyl ) - N-
met hyl } am nocar bonyl - 4- (4- net hyl pi per azi no) car bonyl oxy-2-(4 10
f | uor o- 2- et hyl phé&fyl FRTFESERneE gy el ing ety isHawisie Usas B bel ow.

Exanpl €39103 1Q 10 iHh& HOTJLRPANA G Ardd ne IR I Bl 5 ey & uused and
treated in the sane manner as in Exanple 102 (1) and (2), to 15 give the
conpounds agxsede i192Taldlle &8 bled Jow. LB ecaTBYIS &8 19owR bt Table

t et rahydr of yap weye dissolved 5 g of

Example 206
(2R, 45)-1-[N-(3,5-bistrifluoromethylbenzyl) -N-

15 methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
piperidinopiperidine were used and treated in the same manner
as in Example 123, to give (2R,45)-1-[N-(3,5-
bistrifluoromethylbenzyl)-N-methyl]aminocarbonyl-2-(4-fluoro-
2-methylphenyl)-4-(N-oxopiperidino)piperidine as shown in

20 Table 65 below.

Example 207

In 4 ml of ethanol was dissolved 124 mg of (2R,4S)-1-
[N-(3,5-bistrifluoromethylbenzyl)-N-methyl]aminocarbonyl-4-
(5~formylfuran-2~yl)carbamoyl-2-(4-fluoro-2-

25 methylphenyl)piperidine, and added thereto was 3.8 mg of
sodium borohydride, and the mixture was stirred at room
temperature for 2 hours. To the scluticn was added an
aqueous sodium hydrogen carbonate solution, and the mixture
was stirred for 10 minutes and concentrated, and ethanol was

30 removed by distillaticn. To the residue was added ethyl
acetate and water, and layers were separated. The organic
layer was dried and concentrated. The residue was purified
by silica gel column chromatography (chloroform:methancl=
19:1), to give 68 mg of (2R,48)-1-{N-(3,5-

35 bistrifluoromethylbenzyl)-N-methyl]aminocarbonyl-2-(4-fluoro-
2-methylphenyl)-4-{5-hydroxymethylfuran-2-



Ccis-1-{N-(3,5-bistrifluoronethyl benzyl)-N

nmet hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) -4 20 hydr oxypi peri di ne,
10.5 g of triphenyl phosphine and 4.88 g of benzoic acid, and subsequently,
added thereto was 18.3 nl of a 40 % di et yl azodi car boxyl at e-t ol uene
solution under ice- cooling and the m xtufe was stirred at roomtenperature
for 3 hours. To the reaction mxture were added water and ethyl 25 acetate

and the m xtyre was stirred f.or, 30 m nytes. .Th ol utj was separ at ed by
| ayers, and¥ H&a\ggﬁ&oﬁé@lﬁ%‘?{@e I%y&l}‘% W&@&i&/e& 3@%1 um sul fate and
concentr at egxangee 2n08duced pressure. The residue was purified by silica gel

col um chr omat ogr aphy (hexane: ethyl acetate=4:1), to %ﬁve 30. 4. 36 %fof
trans-1-{N-(3,5-bi8t i FluGrofERiBasHnapeywere dissolved 124 mg o

met hyl } am nqoar henyh—4 ey, GHet rA-f(14rddomanA-bdreiyiyl phenyl ) pi peri di ne.
(2) In10m of nethanol was dissol ved 1.4 %_of the conpound of the above

(1), and®suF&€&dydneminosdda? tiHeret @ 35 TaE B3V iy of L )Fot iU oar fonat e

and the m xtyre rWas -sldthyAbheily QAP SIBGIAL We 111070 A G dIRHSL 1 i tH1d the
solution was 86 concentrated under reduced pressure for the solvent to be

renoved by #ilsOifl PEETAE, atktchr At addpd ashe M aarfedodiiBet o and
layers wer e $6RALA LG H ok RIGHY C 4y &ha\asi x Al £, AV &t IRANeSiuB s fat e

and concentrated undér reduced 5 pressure. The residue was purified by
silica gel é¢smperatemcof@ogh dpmr-heXanéhet kplusdéenawesqatided:t gngi ve 0.68 g

of tra@ér'ahﬁé%%s5F®d¥dﬂ;#é¥ﬂ6HH¥éUQJ¥HB%§a-J&d chloroform, and the

met hyl } am nocarbonyl - 2- (4-fl uoro-2-net hyl phenyl) - 4- hydroxypi peridi ne as
shown in Tabligt4sepalasw.s tExF Bchnpte O MiINtEs mndflaaraliWeiofamaraked

?d? ﬁl-d( g,BSErEi@Ier fogr%% 31;%: rreltwyﬁrbewnazsyl%r-iﬁdrré)tvheyﬁ }mf lnneosciaur osnlil fate and
concentrated. The residue was purified by NH silica gel
column chromatography (n-hexane:ethyl acetate=1l:1). The

15 obtained oily substance was treated with 4M hydrochloric
acid-ethyl acetate solution, to give 78 mg of (2R,4S)-1-([N-
(3,5-bistrifluoromethylbenzyl)-N-methyl]laminccarbonyl-2- (4~
fluoro-2~-methylphenyl)-4-(5-morpholinomethylfuran-2-
yl)carbamoylpiperidine hydrochloride as shown in Table 65

20  below.

Example 209

In mixture of 3.3 ml of toluene and 0.4 ml of
dichloromethane was dissolved 197 mg of (2R,48)-1-[N-{3, 5~
bistrifluoromethylbenzyl)-N-methyl]aminocarbonyl~2-{4~-fluoroc-

25 2-methylphenyl)-4-hydroxypiperidine, and added thereto was 78
mg of 1,1’ ~carbonyldiimidazole. The mixture was stirred at
60°C for 4 hours. Distilled water was added thereto and the
mixture was extracted with chloroform, dried over magnesium
sulfate and concentrated under reduced pressure. The residue

30 was dissclved in 3.7 ml of acetonitrile, and added thereto
was 100 pl of methyl icdide, and the mixture was stirred at
50°C for 3 hours. The solution was concentrated under
reduced pressure, and to the residue were added 3.6 ml of
toluene and 156 pl of thiomorpholine, and the mixture was

3b stirred at 70°C for 16 hours. Distilled water was added

thereto and the mixture was extracted with chloroform, dried



2- (4-fluoro-2-net hyl phenyl ) -4- hydroxypi peridine, 70 ng of [ 1, 2,41
triazole and 262 ng of triphenyl phosphi ne, and 15 subsequently added thereto
was 0.48 m of a 40% diethylazodicarboxylate-toluene solution, and the

m xture was stirred under reflux for qurs. After reaction is

conpl eted, an aqueous sodlun1b|carbonate lution and ethyl acetate were
added thereto and the m xture was stirred for 30 20 m nutes. The reaction

m xture was separated by layers, and the obtained organic Iayer was dried
over magnesPUMTs fcEes 1uinh ¢ Wddiidentangt sPNGERIET it cEHer esadecd The resi due

was purif'n?@e@éu%e"C@hgekeg%ugnwgeraﬂﬁtm%ape silica gel column
(chl orof ornt et hanol =9:1), to give 46 ng of cis N-(3,5725

bi stri f | uor chetmaltivarayph)y- N-hm‘tahyd )etatmln@mﬁaﬂw% 21‘6’4- 2uorte give 197
2- met hyl ph I 44 Dbel
ety P e ke @%N%(sg L @Ol D HRAL NG A AN B b JBPLE- 44 bel ow

Exanpl e 108 bi str1'f1 uor orret enzy
nethyl}dhln@@ahbddwmlhqpﬂﬁﬂqnﬁirz}&ﬁﬁﬂ%ﬂqﬁﬂﬁ%ﬂmeUhY%ﬂhanﬁﬁIﬁﬁt@l@e and

25 0 Brarple 07T rae A AR AR AR bl 3 SPols P S4B
109 35 (2R ESpmples {zm( R)C— (B,5-
1?: 32;1; Euﬁ;?ﬂif BKEE{Q}F) Af) @‘%ﬁ‘%% %tlle%%%%%%qgndze{rea eeccij c:i”}ldt he sane
manner as i fireedmu enlGheg B)anwdna(rfh)er tad igi xR A0 [N {di¢R) - (3,5
1?: 32;:)]‘% ?T;?clr%r)et g%l en Sl )sﬁ.‘t I(}XIOX]ypI per |é/d:an5e%;nsng g\rAgO.nﬁl Tzzabl(fa1 4516 bel ow.
Exanpl es 11&xbmp1k2213
In 1.9 ml of dichloromethane was dissolved 62 mg of

(2R, 48)-1-[N- (3, 5=bistrifluoromethylbenzyl}-N-

methyl]aminocarbonyl-2-{4~-fluoro~2-methylphenyl)-4-thio

15 morpholinocarbenyloxypiperidine, and under ice-ccoling, 22 mg
of 3-chloroperbenzoic acid was added thereto and the mixture
was stirred at 0°C for 30 minutes. The soclution was
extracted by adding a 0.1M agueous sodium hydroxide solution
and ethyl acetate. The organic layer was dried over

20 magnesium sulfate and concentrated. The residue was purified
by thin-layer silica gel chromatography
(chloroform:acetone=4:1), to give 63 mg of (2R,4S8)-1-[N-(3,5-
bistriflucromethylbenzyl)~N-methyl]aminocarbonyl-2-{4-fluoro-
2-methylphenyl)-4-(l-oxothiomorpholino)carbonyloxypiperidine

25 as shown in Table 65 below.

Example 214

In 2.4 ml of dichloromethane was dissolved 79 mg of -
(2R, 48)-1-{N~(3,5-bistrifluoromethylbenzyl)-N-
methyljaminocarbeonyl-2-(4-fiuoro-2-methylphenyl)-4-

30 thiomorpholinocarbonyloxypiperidine, and added theretoc was 68
mg of 3-chloroperbenzoic acid, and the mixture was stirred at
room temperature for 4 hours. The solution was extracted by
adding a 0.1M aqueous sodium hydroxide solution and ethyl
acetate. The organic layer was dried over magnesium sulfate

35 and concentrated. The residue was purified by thin-layer

silica gel chromatography {(chloroform:acetone=4:1), to give



The corresponding starting materials were used and treated in the sane
manner as in Exanple 107, to give 10 conpounds as shown in Table 46 bel ow
Exanmple 113 (1) 30 m of tetrahytdrofuran solution containing 1.2 m of
triethyl phosphonoacetate was ice cooled a E slowy added thereto was sodi um
hydri de. \Wile keeping the same 15 tenperature, the mxture was stirred for
30 m nutes and added dropwi se thereto was 30 ml of a tetrahydrofuran

o A A L T IN L Bl

f I uor o- 2- mh@th@hqwﬁno%@mﬂem-dmel dﬁr&mmim@rymlﬁeoﬁéam&ﬁiymx oom
t enper ature overnl ght The reactl on m xture oured I nto water

extract ed wétH e?ﬁﬁpgﬂxﬁzﬁ Yﬁﬂ§eQ%ﬁﬂﬁ¥R§F%ﬁtﬁﬁn?§I%@@W% M%r%@%%%h@% Wi th
wat er and safkurat.ed brine and dried, and the solvent was renoved by
distillation wunder reduced pressure. The residue was purified by silica 25
gel col uPm Emedwdodrlaphy (hexane: ethyl acetate=4:1), to give

(2R)-1-[N-{1- (R - (3, 3- Kistd+ fﬂé@%ﬂ%\fmﬁﬂwa@t&h}’ééoi\bed 78 mg of

met hyl ] am nocar bonyl - 4- et hoxP/car bonyl net hyl i dene-2- (4-f1 uoro-

2- et hyl pherfy@Ry ﬁ.SpeTh—onNre{las Thelsst 1 3 iy o ot h yrhieh ey beilaly bf ~Nhe
above (1) Wﬂ%ﬂfﬁ%%\&%dé}%yﬁ%mwﬁmmﬂ sS P')hliﬂﬁfftf’ yas 500

ng of pall adi uny carbon and tthe m xture was stlrred under hydr ogen’
at nosphere tatimeddml arpéﬂa@umeomerﬁrghtcarhemcattlanpsn:ld,aseveanvledndad

et hanolwwagcree_rgg) g,rgj’y gjlsé'n{l %foa[‘ ué ROy PEESBYE £o %@i‘@ the

resi due was purif |1 ca gel 35 r omat ogr aphy ( exane: et hyl
acet at e=4: 1)SOltU(j',Jg]n/e'J833 gg:icyecbfthereto After 15 minutes, th

(2R) - 1-[N-{ 1 %Ilﬁfbvﬁi |4 4 ”&f ﬁ#%&ﬁ@é‘iﬁ/'}e '\‘ag@ the mixture

met hyl ] am noca bon oxyca yl -2-(4- - 2-

met hyl phenyWasi pferntmen@ st wrawEdmn %mm%%el dike mixture was poured
into a saturated aqueous sodium hydrogen carbonate solution,

15 and extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried and concentrated. The
residue was purified by silica gel column chromatography
(chloroform:ethyl acetate=2:1), to give 64 mg of (2R,45)-~1-
[N-{1-(R)=-(3,5-bistrifluoromethylphenyl)ethyl}-N-

20 methyllaminoccarbonyl-2-(4-fluoro-2-methylphenyl)-4-{1,1-

di {hydroxymethyl)ethyl}carbamoylpiperidine as shown in Table
66 below.
Example 216

In 1 ml of dichloromethane was dissclved 50.5 mg of

25 (2R, 48)-4-amino-1-[N-{1-(R}-(3, 5~
bistrifluoromethylphenyl)ethyl}-N-methyl]aminccarbonyl-2-{(4-
fluoro-2-methylphenyl)piperidine, and under ice-cooling, 25.3
mg of methylisocyanate was added thereto. After the _
temperature of the mixture was raised to room temperature,

30 the mixture was stirred for 30 minutes. The sclution was
poured into water, the dichloromethane layer was separated
and the aqueous layer was further extracted with chloroform.
The combined organic layers were washed with saturated brine,
dried and concentrated. The residue was purified by silica

35 gel column chromatography {(chloroform:methanol=19:1), to give
47.9 mg of (2ZR,4S5)-1-[N-{1-(R)-(3,5-



Example 114 (1) In 20 m of nethanol was dissolved 3.23 g of (2R)-

I-[N{I-(R)-(3,5-bistrifluoronethyl phenyl)ethyl}-N
met hyl ] am nocar bonyl - 4- et hoxycar bonyl net hyl - 2- (4-f | uor o- 2-

net hyl phenyl ) pi peri dine, and added theretggwas 5.73 ml of a 2M aqueous
sodi um hydroxi de solution. The m xture wasS stirred at roomtenperature
overni ght. After neutralizing the 10 m xture by 2M hydrochloric acid,

ayor v BXCFAGECHORARE OO e Y rdt S o T

R preces

wat er and sdflubabed- bﬂéﬂh@l@ﬁﬂérﬁﬂ)@d-&@ihﬂﬂlmﬂd@ﬁpmﬁlﬂeweﬂﬁd}m in

distillatiop der ced pressure, to give 2.97 15 g of
(2R)-I-[N—{F§g% - § %e§|§ﬁr|fluoronethylphenyl)ethyl} N-

nethyl]aninggam@qayb14-carboxynethyI 2 (4-fluoro-2- nethyl phenyl) pi peridi ne
as yello pomder ﬁ&ﬁ ﬂ%304gg Qf t d oun of, t he above (1) was dissolved
0

in2n di net h

e"t‘c? 20 were 84 ng of 1-ethyl

3-(3-di m%'t sk 8#irR @R @R HmketarA Oéﬁgudeemmrmhlnm 1 f6i M Dfbonyl-2- (4-

1- hydr oxy- IH-benzotrlazoIe an

hol i ne and the m xture was

stirred at FaYfToremPeraird ey migRs idihe raé'%fgtqedﬁi RUGEE el SREY A %R ed

with ethyl gaeetaig@ccaRGhdashed M tih a reatddnad 6k AGUeqls 2D @xTaHeraQ'l‘é
sol ution, a saturated aqueous sodi um bi carbonate sol ution and sat ur at ed

brine. The &Pg&Rve |(@FerdShad dMNdd - (Bl 3% sol vent was removed by
distillggi OBlrsqulftl%'d}dn{’éQ:hy'l%ﬁ'lé}l-ﬁ AN, 1t hey Ingsi e a"f‘@ﬁl&&ﬁfﬁérﬁdlb&’ NH

silica gel colum chromatogdrap %gééhexane ethyl acetate= 2: 1),
ng 30 of (2RpXit-pPrNtylyERides;s5:

met hyl ] am n@gagbony aidi4s fdgior o- 2- net hyl phenyl ) - 4-
nDrphollnocarbonylnethylplperldlne as shown in Table 46 bel ow
to 117 The E#AR®dEordi®hg starting materials were used and

to give 138

ot SHETHA R )Rirg g Jdhee as

Exanpl es 115

In 1 ml of dichloromethane was dissolved 50.5 mg of
i5 (2R, 4S)-4-amino-1-[N-{1-(R)- (3,5~
bistriflucoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-

(4-

fluoro-2-methylphenyl)piperidine, and under ice-cooling, 42

Bl of triethylamine and 18pl of dimethylcarbamoyl chloride

were added thereto. After the temperature of the mixture

was

20 raised to room temperature, the mixture was stirred overnight.

The solvent was poured into water, and the dichloromethane

layer was separated, and the aqueous layer was further

extracted with chloroform. The combined organic layers were

washed with saturated brine, dried and concentrated. The

26 residue was purified by silica gel column chromatography

{chloroform:methanol=39:1), to give 41.8 mg of (2R,48)-1-[N-

{1-(R)-{3,5-bistrifluoromethylphenyl)ethyl}-N-

methyl]aminocarbonyl-4-(3, 3-dimethylureido)~-2-(4-fluocro-2-

methylphenyl)piperidine as shown in Table 66 below.

30 Examples 219 to 224

The corresponding starting materials were used and

treated in the same manner as in Example 216, to give
compounds as shown in Table 67 below.
Example 225

35 (1) 80 mg of (2R,4S)-4-aminc-1-[N-{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-

(4-



35 treated in the same manner as in Exanple 114 (2), to give conpound as
shown in Table 46 below. 89 Exanple 118 (1) In 10 m of ethanol was

di ssolved 1.49 g of (2R)-1I-

{N-{1-(5)-(3,5-bistrifluoronethyl phenyl)etfyyl }- N

met hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl'phenyl )-4 5 oxopi peri di ne, and
added thereto was 226 ng of hydroxylam ne hydrochloride, 267ng of sodi um

acetate. The _m xture wa stirr aoverni ght . Et hanol , was, renoved, b

G St T 1 At T o THRREr 2 N D SIS o S S5h (P 1 TS o ke and
extract ed wighheetitiineaceiatiey Elengiegatia, @y efiwas|amsigd- 10w {h- st-ur at ed
brine and dried. The solvent was renoved by qistillation under reduced
pressure to (GinfePd SdidddinF o Y IRE T 9w L N -meid bl bR F P ANE: mbove
(1) was di s9al edk iy, R0 2 tHe tofy TEHARANO!- 4 and raddeg thereto was 844 ng of

ni ckel 15 chloride. The m xture was ice cooled and slowy added thereto was
224 gy of sEdRARATGICIRAIARCY IAMigesdiMS ng the mixture overnight, it was

concentrated under eadyced RERIHY & ad Wbl @nd widwdi el e were dded
thereto and the | ayers were separated. The organic |ayer was washed with

saturated 2@ fhrathy lartadrdten. arke welaenicameP rldmmed by ® sef 14%tion  under

Eﬁ?l(“é;afl( gt’ gmrﬁﬁﬁﬁ%uxgﬂr%ﬁaeﬁcé—ﬁep%%l%ﬁaﬁ% ?ﬁlqpc'ildr{ Nfas added thereto

met hyl ] ami neeat Bdrey Imixt{uied |Wior o2 metchyll qph ety In)ipiytes s dimde msicehogml img .

(2R 1 (R (T SRR Bt mehs fosh g SR e pon under reduced

nmet hyl } am ngoarssomd -éhd sddadridh-atet wd phtimti y U -etoxeopi pddediipe bhetedised

?2%) E L_egﬁnegcg{qri_t;{fciéy%g?al@%efe %Soilneci%(c?'w efill]tgreggfor?‘,ndtcg 2c:){ivé 08(9i 1%{ge of
(2R, 48)-1-[N-{1-(S)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-{4-methyl

15 piperazinocarbamoyl)piperidine hydrochloride as shown in
Table 67 below.

Example 226
In 2 ml of dichlcromethane was dissolved 100 mg of
(2R, 48)-4-amino-1-[N-{1-(8)-(3, 5-

20 bistrifluoromethylphenyl)ethyl}-N-methyljaminocarbonyl-2-(4-
flucro-2-methylphenyl)piperidine, and under ice-cooling, 33
pl of triethylamine and 19 ul of methylchloroformate were
added thereto and the mixture was stirred under ice-cooling
for 30 minutes. The solution was poured into water and the

25 dichloromethane layer was separated, and the agqueous layer
was further extracted with dichloromethane. The combined
organic layers were washed with saturated brine, dried and
concentrated. The residue was purified by silica gel column
chromatography (chloroform:methanol=19:1), to give 80 mg of

30 (2R, 48)-1-[N-{1-(S)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-(4-fluoro-Z2-methylphenyl)-4-
methoxycarbamoylpiperidine as shown in Table 66 below.
Examples 227 to 229

The corresponding starting materials were used and

35 treated in the same manner as in Example 226, to give

compounds as shown in Table 68 below.



30 bistrifluoronethyl phenyl)nethyl - N-net hyl ] am nocar bonyl - 2- (4-

fl uor o- 2- net hyl phenyl ) pi peri di ne as shown in Tabl e47 bel ow. Exanple 120
(2R)-4-amno-1-[N-{1-(S)-(3, 5-
bistrifluoronethylphenyl)ethyl}-N—nethylh%ginocarbonyl-2-(4- 35

fl uor o- 2- et hyl phenyl ) pi peri di ne was use nd treated in the same manner as
in Exanple 50, to give (a) (2R 4S)-1-[N-{1 90

(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-N

met hyl ] am nB&amBéRyE32- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2-

pyrazi nyl car bonyl ami Ro}piperisdi ( 4R); 1+ _

(S)- (3, 5-bi strif|3g1r2r'r€t h&% %ﬁgﬁ%fg?ﬁ?ﬁ:?)lﬁ g8 Qisbol¥ed' 22 ng of 2

met hyl ] anmi nethpbyngith2ned-f lansk $-42 myetofy Np e mpliisueqinimidylcarbonate and
pyrazi nyl capbnyh amin QL BIREH UGS 80U TAll 2 AL BElPne RS 121
In 2 m of an“acétonitrile solution containing my df

(2R, 4S) -3- [ Nafl sCSr<E8, Bthirstom ftleppegming floenyl.)Sethodds .N- Theé solvent

met hyl ) am nocar bonyl - 2- (4-f].UQr.q-,2- hyl | )5 r | i nopi perj di ne was
added 0.034"Af 5Fmét¥1?ﬁiy Y] (g:ldliLé eﬁ&%&q%t ea%réi{%r)éch\f\é/as%ssﬁi rl'lreeddegllteogcdé%& a
over ni ght. Fheéusakeentquaesusr emaiech by diicsten |catribema tand qinedicpi tated yel | ow

poler s s ackd Sre 28 M0k (20 L IS5 (31A8 wasn
f1 uor o- 2- mewhyhpeanyirktéd Nrieid)yldricmr pha iconepitrerdiat ne Theodiedgdag shown
o O B S S (Frad a3 b srrec
f 1 uor o- 2- mewykpBenyly) o4 nERhE)i-epined-di-Te-was- (s9ed BrE- treated in the
i??ﬁ_?ﬁ??;;b?%}%ﬁﬁ&?%&?l%ﬁiééﬁg%ﬁvﬁbve zﬁpgggwﬁpnxl}aminocarbonyl—z-(4—
met hyl ] am ngqachenyl-métidr1idneena-) Hipritydipkeayld -3 (N et iethylamine,

and the mixture was stirred at room temperature for 30

15 minutes. To the solution were added a saturated aqueous
sodium hydrogen carbonate sclution and dichloromethane and
extracted. The combined organic layers were washed with
saturated brine, dried and concentrated. The residue was
purified by thin-layer silica gel chromatography

20 (chlorofeorm:methanocl=19:1), to give 85 mg of (2R,4S5)-1-[N-{1-
(S)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-4-(2-ethoxyethoxy)carbamoyl-2-(4-fluoro-
2-methylphenyl)piperidine as shown in Table 68 below.

Example 231

25 3-hydroxy-3-methylbutanocl and (2R,43)-4-amino-1-[N-{1-
(S)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyljaminocarbonyl-2-(4-fluoro~-2-methylphenyl)piperidine
were used and treated in the same manner as in Example 230,
to give (2R,48})-1-[N-{1-{S)-(3,5-

30  bistrifluoromethylphenyl)ethyl}-N~-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl}-4-(3-hydroxy-3-
methylbutoxy)carbamoylpiperidine as shown in Table 68 below.
Example 232

(1} In 1 ml of tetrahydrofuran was dissolved 119 mg of

35 (2R, 4S)-1-[N-{1-(R)-{3,5-bistrifluoromethylphenyl)ethyl}-N-

methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-



25 4-nor pholini o) pi peridine iodide as show in Table 48 bel ow. Exanple 123
In 2 m of a dichloronethane solution containing 80 ng of

(2R, 4S)-1-[N-{1-(S)-(3,5-bistrifluoromethyl phenyl)ethyl}-
N—nethyl]aninocarbonyl-2-(4-f|uoro-2-neth¥IphenyI)-4 30 nor phol i nopi peri di ne
was added 34 ng of 3-chl oroperbenzoic ad a, and the m xture was stirred at
roomtenperature overnight. The reaction m xture was poured into a
saturated aqueous sodi um bi carbonate sol ution, and the aqueous |ayer was
extracted winvdpehfenghenhapeirenadisnbi mdddedghhrees vagersd werefwashed

W th water A1 at Lhe [ I e y
distiIIatioﬁBgﬁgg?H?gdﬁgegbgg t%?gggEFggeThgﬁgrg@%b??é#SQEVﬁgﬁk pomé%%qaas
dried, to ghuder7beatiot. (2R 4S)hauin-Jat¢s)-28 8L of morpholine was

bi strifluor yLpheoyl) et -N. et ' r | -2~ (4 :

f1 uor o- 2- m?%%@héﬁ% l)%% ?‘kpmcé%ené"rg%hg?é}‘:}%o@g: %%ff?aﬁt"%@y élsf‘%ffrsﬁ‘c?w%tlu“ﬁ T8 e 48
bel ow. Exa#pbehdBds.(2ZRdSjelufipf wdR)c¢B¢dntrated and the residue was

bi strifluorgmethyl ghenyl )ethyl }- ] am r .- 2- (4-
fIuoro-2-ne?H§ﬁ%é8ﬁyﬁ?-iﬁﬁﬁgéhéﬁﬁhggﬁgépiEﬁﬁg %%%gﬁggﬁubnd 10 treated in
t he sane narnnaiocasfoamExanpkecl232:10,giktvegive 129 mg of (2R,4S)-1-[N-

et y1 ) am hotatBory s 3-B13ER b be s SRy B RBASLY AT ok

nor phol i no) pepakyildanenasasbowy 1i-2 -Tdblfé ubt obel-awt Hplahaigd )26 (- 127 15 The

cor esppgdlng. 1811 g, IBA5H Slpusig weed and et ed T the sare maner

to 136 The correspendiAgiskmar bifnghiBireroams waer eigsedvaad 34.1 mg of the
compound of the above (1), and added thereto 25 pl of 4M
hydrochloric acid-ethyl acetate solution. The mixture was
concentrated, to give 33.1 mg of (2R,45)-1-[N-{1-{(R)~-(3,5-

15 Dbistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-{2-
morpholinoethyl)sulfonylaminopiperidine hydrochloride as
shown in Table 69 below.

Examples 233 toc 238

20 The corresponding starting materials were used and
treated in the same manner as in Example 232 (1) and (2), to
give compounds as shown in Table 69 below.

Example 239
In mixture of 1.6ml of dimethylformamide and 0.2 ml of

25 dichloromethane was dissolved 101 mg of (2R,4S)-1-{N-{1-(S)-
(3,5~bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-
2-(4~-fluoro~2-methylphenyl)-4-hydroxypiperidine, and added
thereto were 39 mg of (S)-(-)-2-pyrrolidone-5-carboxilic acid,
58 mg of l-ethyl-3-~(3-dimethylaminopropyl)carbodiimide

30 hydrochloride and 12 mg of 4-{dimethylamino)pyridine, and the
mixture was stirred at room temperature for 6 hours, followed
by stirring at 60°C for 4 days. To the solution was added a
5% agueous citric acid solution, and the mixture was
extracted with chloroform. The ocrganic layer was washed with

35 a saturated aqueous scdium hydrogen carbonate solution and

saturated brine, and dried over magnesium sulfate and



20 treated in the sane manner as in Exanple 50, to give conpounds as shown
in Tables 49 to 51 below. Exanple 137 In 2 ml of dichloronethane was

di ssolved 263 ng of (2R)-4-am no-|-[N-(3,5-bistrifluoronethylbenzyl)-N 25
nethyl]aninocarbonyl-2-(4-f|uoro-2-nethy|§genyl)piperidine, and at room
tenperature, were added thereto 52 pl of ¥3chi oro et hyl i socyanate and 167
pl of triethylamne, and the m xture was stirred for 2 hours. To the

sol ution was added a saturated sodi um hydrogen carbonate solution,_the 30
di chl or onet paneentyetefas SeparFasedue anas t Mol hfleduRY| aybicawaslf gpiwer
extracted w i.ne LG . Laye e h ith
sat ur at ed 3¢$23§Q§§?gégggh‘EggﬁgggpfgfgﬁgE%ﬂg ?é%id%éiabgggugﬁ?ée gb%é\bsilica
gel col urm c&hfdRut8yraphy-(hl(&r ofdr Arkéshaidluorome thy lgheayi0 e tiny 1 35
(2R) - 4- (2-cfl e AL G3, 5.  din-o—
bistrifluor@n@%ﬁg&giéﬁgﬁ§?%?ﬁépky[%aéﬁ%ggangﬁﬁpyfFF%}FﬁSogo 92

2- met hyl5pheny b prpbernydony-as (dhdimoirn-2abks hylpheBydnpliperdgline 26 shoehn

di et hyl f or i | ved 2.65 g of
(2R) - 4- ami ngglmf?ﬁ&%gﬁg gleét%g'i'fl uor onet hyl benzyl )-N- 5

met hyl | am nBrampbdayP42- (4-f | uor o- 2- net hyl phenyl ) pi peri di ne hydrochl ori de and
1 g of 5-fornylfuran-2-carboxylic acid, ,and__.a her.et,0 re,1.92 g of
i hy T AmenB ot SaoE) Bhr BodlnCde AdPOanFor der o

1-ethyl -3-(3- di QnFnopropy rmm roc €, 6°g of 1-
hydr oxy- 1H deardbroazohenandak. 4imlsodfvedr il&Bhwigamifng 2RTHES ) FQ it {Ur-g Shas

SEITTedRl L9OBLLEIUE B gt DA ACKOR, MIRESRH 41 s gphet o
| ayers wer e2-sepdiabed-2Fme tbiydahict vilay-dr hwals okt per ivEsized and lrddeat ur at ed
brine, and %ggrgggbhg%d6gr%%n%% Hq%et%ar %%y gf%%idazole, and the

mixture was stirred at 60°C for 3 hours. Distilled water

was added thereto and the mixture was extracted with

15 chloroform. The organic layer was dried over magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in 3.2 ml of acetonitrile, 88 pl of
methyl iodide was added thereto, and the mixture was stirred
at 50°C for 3 hours. After the solution was concentrated,

20 3.2 ml of toluene and 114 ul of thiazolidine were added and
the mixture was stirred at 70°C for 16 hours. Distilled
water was added thereto and the mixture was extracted with
chloroform. The organic layer was dried over magnesium
sulfate and concentrated under reduced pressure. The residue

25 was purified by silica gel column chromatography
(hexane:ethyl acetate=1:1—-1:2), to give 141 mg of (2R,4S)~-1-
[N-{1-¢(8)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-{4~fluoro-2-methylphenyl)-4-(1, 3~
tetrahydrothiazol-3-yl)carbonyloxypiperidine.

30 (2) In 2 ml of dichloroethane was dissolved 62 mg of
the compound of the above (1), and under ice-cooling, 22 mg
of 3-chloroperbenzoic acid was added thereto and the mixture
was stirred at 0°C for an hour. To the mixture was added a
saturated aqueous sodium hydrogen carbonate solution and

35 extracted. The organic layer was dried over magnesium

sulfate and concentrated under reduced pressure. The residue



15 over magnesium sul fate, and concentrated under reduced pressure. The
residue was purified by NH silica gel columm chromatography (hexane: ethyl
acetate=2:1), to give 289 ng of (a)

(2R, 4S)-1-[N-(3,5-bistrifluoronethyl benzyl

met hyl ] am nocar bonyl - 4- (5-f or nyl f ur an- 2- ﬁ car bamoyl - 2- (4- 20

fl uoro- 2- net hyl phenyl ) pi peridi ne and 185 ng of (b) (2R 4S) 1-

[ N-(3, 5- blstrlfluoronethéhgenzyl) N-net hyl ] am nocar bonyl -

(5-for nyl f umas Paabfd&chaypyanin(layqnsid-ixa rﬁ%;ﬂ%ﬁﬂ?%%ﬁw di ne as
shown in Tablg 132 J¥¢)aW.a derymdes: 1440 4 Ji6& 22 The or r%%})%dl-ﬁ@ %zf—grlu ng

materials were used and treated in'the same manner as in anp e 13

gi ve commmﬁs@b%WNﬁ$ﬁh%&@?@WM@%WM@@WlEﬁmme:m9In].m of
t et r ahydr of y Q 1 3, 5-
y ﬁe%ﬁ Ay Of¢ @&A%Rn@rbﬁﬂer% AN {lskd - (

bistrifluor orre N- rret h am nocar

fl uoro-25 rretlhyal-ptmmh)ymrp:érmcﬁzml el Lcrecrétronstlelwm@dlzse 7as ghofn in

1, 1- car bonyl was added thereto and the mxture was stirred under
i ce-cool ing ﬂﬂr rg387({1)?11%1;‘\61j‘toes To the 35 solution, 19 pl of 2-am noethanol, 44
pl of trietBHaamplee 24dere added under ice-cooling, and the m xture was

stirred at 93 rooq)t%gp%r%; ]g Hpré%gﬁggﬂkéher %é%ié@ﬂ“ ¢@ qﬂpved by

distillation and to the reS| 0 Viere and
di chl or onet higrg wid-ﬂ—e{y\bf{sl-v\t@r e~ (sh@fbnsantlfﬂhmmwmapkhayyel avetsy Waershed

I Sy AR s LA A POl S I g fup s added
filtration, Hyﬁqpxypib@nﬂﬁxﬁe, and added thereto were 46 pl of isocyanate
(28, 190 LU (903 S L0 ST PRSP e s, ana one
hydr oxyet hylrﬂmtemh)mamerstmmcaatshm ifodad endbir hel Alle solution was
concentrated and the residue was purified by silica gel
15 column chromatography (hexane:ethyl acetate=2:1—1:1}, to
give 124 mg of (2R,4S5)-1-{N-{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-~4-
ethoxycarbonylmethylaminocarbonyloxy-2-(4-fluoro-2-
methylphenyl)piperidine.
20 (2) In a mixture of 1.35 ml of tetrahydrofuran and
0.15 ml of methanol was dissolved 106 mg of the compound of
the above (1), and added thereto was 92 pl of a 2M aqueous
sodium hydroxide solution, and the mixture was stirred at
room temperature for 1 hour. After the solution was
25 concentrated, a 10% aqueous citric acid scolution was added
thereto, and the precipitates were collected by filtration
and washed with water, to give 92 mg of (2R,45)-1-[N-{1-(S)-
(3,5-bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-
4-carboxymethylaminocarbonyloxy-2-(4-flucro-2-
30 methylphenyl)piperidine as shown in Table 70 below.
Example 242
in 0.9 ml of dimethylformamide was dissolved 61 mg of
(2R, 48)-1-[N-{1-(S)-{3,5-bistrifluoromethylphenyl)ethyl}-N-
methyllaminocarbonyl-4-carboxymethylaminocarbonyloxy-2- {4~
35 fluoro-2-methylphenyl)piperidine, and added thereto were 9 pl

of morpholine, 15 mg of l-hydroxybenzotriazole monohydrate



10 Exanples 170 to 173 The corresponding starting materials were used and
treated in the sane nmanner as in Exanple 169, to give conpounds as shown in
Tabl e 57 bel ow. Exanples 174 to 177 15 The corresponding starting materials
were used and treated in the sane manner,_as in Exanple 87, to give
conpounds as shown in Table 58 bel ow. Exd¥pl e 178 In 10 m of

di chl oronet hane was di ssolved 1.01 g of 20 (2R, 4S)-4-am no-
I-[N-{1-(R-(3,5-

bi strifl uor 8t A9l PRl LeehivlR B R FPARYIGEdnsRRARYL) Garbodiinide

f 1 uor o- 2- meppyl-BREAKI) BlePeLInd '%%%&x‘%u@%%@s Qft 1 Ahd LY L yape, and under
i ce-cool i ng, “added thereto was 0. 2-chl or oet hanesul f onyl chl ori de,

and the m xtemperasuzs §P¢rﬁe@aWbr ﬁohbhﬁssoiﬁél§ﬁlHﬁﬁoﬁdﬂﬁé goatédledt o
water, | aygrLg Wene Separ ﬁﬁ‘?{qur%”q\ratsh%x%‘}‘é%lé% LAXS, MA%Id o’-zﬁ-? anﬁf(ttr}'?eCt ed

W th dlchloronethane The conbined organic layers were mas
sat ur at el bpirgenidr iledeantasonizdn aved. MRigne siew due figde @nd fied by silica

U5, 52 RERPERL AR (RSO TN AT By 800 EEnul o

(2R, 4S)-1-] I'strifluorone
nethyl]anin@hapmaMpbrapewhMDMﬂQnMﬁmmwh&ﬁhmmd&#kafuuoﬂm»@ive 50 mg of

A B M b
anlnocarbonmbthya4aﬁ4nddammamylﬂﬁﬁ|mﬂﬂﬂwaqd)zdeuﬁyﬁphﬁnyﬂnﬂqmwld|ne was
i35 20y ¢ REL R e AR AL R BTS20 shou,
met hyl ] am naecaThbiyl 74- pElethyl enesul f onyl -1 - met hyl am no) - 2
Example 243
In 1.9 ml of toluene was dissoclved 101 mg of (Z2R,48)-1-
[N-{1-(S)-(3,5~-bistrifluoromethylphenyl)ethyl}-N-

15 methyllaminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
hydroxypiperidine, and added thereto was 37ul of
chlorosulfonylisocyanate, and the mixture was stirred at room
temperature for 10 minutes. Added thereto was 207 pl of
diethylamine, and the mixture was stirred at room temperature

20 for an hour. To the solution was added distilled water, and
the mixture was extracted with chloroform. The organic layer
was dried over magnesium sulfate and concentrated. The
residue was purified by silica gel column chromatography
(chloroform:methanol=19:1), to give 116 mg of (2R,48)-1-[N-

25 {1-({8)-({3,5-bistriflucromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-4-diethylaminosulfonylaminocarbonyloxy-
2-{4-fluocro-2-methylphenyl)piperidine as shown in Table 70
below.

Example 244

30 (2R, 48)-1-[N-(3,5-bistrifluoromethylbenzyl)~N~
methyl]aminocarbonyl-2—(4—fluoro—2—methylphenyl)-4—
hydroxypiperidine and (S)-{(-)- 2-pyrrolidone-5-carboxylic
acid were used and treated in the same manner as in Example
239, to give (2R,4S)—1-[N—(3,5—bistrifluofomethylbenzyl)- -

35 methyl)aminccarbonyl-4-{(25)-5-oxopyrrclidin-2-
yl}carbonyloxy-2-{4-fluoro-2-methylphenyl}piperidine as shown



5 (4-fluoro-2-nethyl phenyl)pi peridine as showmn in Table 58. Exanples 180 to
181 The corresponding starting materials were used and treated in the sane
manner as in Exanple 87, to give conpounds as shown in Table 59 below 10
Exanpl es 183 to 184 The correspondi ng sta%%é ng materials were used and
treated in the sane manner as in Exanple , to give conpounds as shown in
Tabl e 59 bel ow. Exanple 185 15 (2R 4S)-1-[N-{1-(S)-(3, 5-

bi strifl uorane l.ph 1) et hyl } - N- et hyl ] am nocar bonyl - 2- ( 4-

f1 uor o- 2- netlﬁy?rhﬁry?&?ywzgwbxypi peridi ne and 2-nethoxyethyl chloride were
used and tr exlagghlien A4%e sane nanner as in Exanple 91, to give

bi str 111 uor omet hylTohén EhyIGLIEHeCRAT A SRR BORTE g 0f (2R)-4-

f 1 uor o- 2- metdfyinRhanyin- és (2-bied hoxyri dexys th Pesé sk pE) @8- shown in Table 59

bel ow. anples 186 to 189 The corresponding starting materjals were used
and 25 reéF@@M%J%Wﬂ??ﬁﬁﬁpQRNﬁﬁé"b%'?ﬂ“ﬁ%ﬁﬁﬂ@?@ﬁygﬁﬂe?&%hﬁ}%eQqun?o gi ve

conpounds  as&i1h idy ikad)| es0 3y tor 6O-bedvpyr EXAn®) €1499g of palladium

(2R 49)-1-[N-{1-(R)-(3,5- bistrifluoromethyl phenyl)ethyl}-N nmethyl]

am nocar bonPACEEAtE, 3 MURD-2- HeThi HHeRA)Y RSP HRoky et hox) pRaRRt ¥ ne
and net hanesild Qi Img H Ord S8 wer e tsask, edydi 4& caded tRe tHExEAPE wHRNNEr as in
Exanpl e 96, to glve(2R4§-1-{N}-\f{}1-(R)-(3,5- .

bi strifl uor GretRADHENEG & H5AT - N AW | amhfo S BrAn Myy-cooled down

f1 uor o- 2o metdyy | RGN origdhs &2 JBS hanes Ub d Q8 | OXYELHOXYWR r 85 PhPET AL PEL 8SasROWN
in Table 60 below. Exanples 191 to 196

an aqueous sodium hydrogen carbonate solution and the mixture
was extracted. The organic layer was dried over magnesium
sulfate and concentrated. The residue was purified by NH
silica gel column chromatography (hexane:ethyl acetate=2:1),

15 to give 68 mg of (a) (2R,4S)-1-[N-(3,5-
bistrifluoromethylbenzyl)-N-methyl]aminocarbonyl-2-(4-fluoro-
2-methylphenyl)-4-(2-pyridylamino) piperidine and 56 mg of (b)
(2R, 4R)-1-[N-(3,5-bistriflucromethylbenzyl) -N-
methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-

20 pyridylamino)piperidine as shown in Table 71 below.
Examples 246 to 247

The corresponding starting materials were used and

treated in the same manner as in Example 245, to give
compounds as shown in Tables 71 to 72 below.

25 Examples 248 to 249

The corresponding starting materials were used and

treated in the same manner as in Example 753, to give
compounds as shown in Table 72 below.
Example 250

30 {1) In 5 ml of tetrahydrofuran was dissoclved 800 mg of
(2R,4S)—1—[N—{1—(S)—(3,S-bistrifluorowethylphenyl)ethyl}-N—
methyl]aminocarbonyl-4-ethoxycarbonyl-2-(4-fluoro-2-
methylphenyl)piperidine, and 5 ml of a 2M agueous sodium
hydroxide solution was added thereto and the mixture was

35 stirred at room temperature for 3 days. To the reaction

mixture was added an agqueous citric acid solution to make it



95 The corresponding starting materials were used and treated in the sane
manner as in Exanple 97, to give conpounds as shown in Tables 60 to 61

bel ow. Exanples 197 to 198 5 The corresponding starting nmaterials were used
and treated in the same nanner as in Ex§§gle 101, to give conpounds as
shown in Table 62 bel ow. Exanples 199 to 205 The correspondi ng starting
materials were used and 10 treated in the sanme manner as in Exanple 102 (1)
or in Exanple 102 (1) and (2) gi ve conmpounds as_ shown in Table 63

bel ow. Exan%?édQGG aP?RtﬁS)mixFHI 3w§SbP§FFPFF8 rBﬁEFhﬁF@@HszFQQﬁ915

net hyl ] am npgar begyhid- (4yEkuQre- ZagBkly kRkenykkut aRicRebidiRORIREH didde were
used and treated in the same manner as in Exanple 123, to give
(2R 4S)-1-[Rpi8, solution was concentrated, to give 700" mg of (2R,4S)-1-

b'Str'f|Uor?ﬁEﬁﬂ¥|§ﬁf4B|B BHE%EE&&L@@bH%%%&Q@R%hy%?Qﬁh@hqoﬁpf
2 nethy“ghenyl oxopi peri di no) pi peridine as shown’'in 20 Tabl e 65 bel ow

Exanpl e R207m¢H mlﬂﬁaméméﬁﬁ aBY lnds carsesvved fzilfq@r@r-2(-2R 4S) - 1-

[N-(3,5-bis <N\- met hyl ] ami nocar bony! -
(5- fornylfu&é%ggygﬁeﬂgﬁbénggﬁééh%4 fluoro-2 25 nethylphenyl)piperidine, and

added t hereto was(3)8Ingdonetbydiianmbaickydrisdeisgnd vele 1d0xmar @ fnddiest i rred
at room teHBﬁﬁéEHﬁe %Ort@eh$H5§e 19 th§nﬁ°£&&é8”tﬂ@§e@9d§grén9 aﬁng?g

sodi um hydr ogen car bonat e sol uti on, e mxture was stirre
m nut es andlcéacédumath@lammaOéPMQ@wﬂ1wés63@yﬂ@@ﬁh@dMnmuﬁanhydnﬂdhivriﬁ@,the

Lf;;gfgu%as38dﬂ8do%tﬁihyd§8§§%gﬁz%%?19@%§r’ g LAYYss MR SERAIAILd. The
ammonium solution, and the mixture was stirred at room
temperature for 3 hours. To the solution were added an
aqueous citric acid solution and ethyl acetate, and the
layers were separated. The organic layer was washed with

15 saturated brine, dried and concentrated. The residue was
purified by silica gel column chromatography
(chloroform:methancl=9%9:1), tc give 87 mg of (2R,45)-4-
aminocarbonyl-1-[N-{1-(S)-(3, 5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-

20  fluoro-2-methylphenyl)piperidine as shown in Table 73 below.
Examples 251 to 253

The corresponding starting materials were used and
treated in the same manner as in Example 250 (1) and (2) or
Example 250 (2), to give compounds as shown in Table 73 below.

25 Example 254

{1) In 40 ml of tetrahydrofuran was dissolved 2 g of
(2R, 48)-1-[N-{1-(R)—-(3,5-bistrifluocromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-(4-fluoro-Z2-methylphenyl) -4~
hydroxypiperidine, and added thereto were 1.59 g of carbon

30 tetrabromide and 1.26 g of triphenylphosphine, and the
mixture was stirred at room temperature for 2 hours. To the
solution was added 80 ml of diethyl ether, and after stirring
the mixture, precipitated insoluble matters were removed by
filtration. The organic layer was concentrated and the

35 residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate=10:1), to give 1.26 g of (2R,4R)-1-[N-



| ayer was dried and concentrated. The residue was purified by silica gel
col um chr omat ogr aphy (chl orof orm nethanol= 19:1), to give 68 ng of

(2R 4S)-1-[N- (3,5 35
bistrifluoronethylbenzyl)-N—nethyI]aninog%rbonyl-z-(4-fluoro-

2- met hyl phenyl ) - 4- (5- hydr oxynet hyl f ur an- §6 yl ) car banoyl pi peri di ne as
shown in Table 65 below. Exanple 208 In 4 ml of dichloroethane were

di ssol ved 124 of EZRH4S)11-[N-(3,5-bistrifluoronethylbenzyl)-N— 5

net hyl | ani ndéariBomfiR- 2P StaimiuasenstARiPREaYIa Py 1ok (-

fl uoro- 2- mepayhphenyls hpicRetadiyie 4 44 glo of- morphelife and 2.9 pl of acetic
acid, and added thereto 106 of sodium triacetoxyborohydride, and the
m xt ure wasmetihwiedeaty l) gdmenichper-ature for 3 hours. To the sol ution was

added an 10 aqueoqg)sqqi v car %%n%tﬁeg@l:ﬁtﬂo%am%cma%r inogg(}slxﬁé%ﬁ 1t he g

mxture was stirred for I0 m nutes and layers were separate e org
| ayer was dpifedheveonpagngsiodfmtdd fadtavaand ) ,camcktddaddhetet ¢ e due Mas

purified by NHcsili I onat.pgh A - - et

acetate=1:1 .O‘Fh(lgof%%ggﬁg r?glg% f%gctrj rs%acﬁgg%pwa%){érhe%eeg wﬁf%\ﬁd at
hydrochl ori 680 &cifdrethylovacset abBétsol thirorplubighvea?8 coglefd 2RndSp- lropht
(3,5-bistrifluar | benzyl ) - t .am r -2-(4-

fl uoro-2- ma]tctﬁy 6%%%&/#%—’4-%?\3}%%}9%{)%9iér}xgr#eﬁ%ﬂ]ﬁ%g&?anag‘yéyﬁ%&:aar %n%tﬁyp]i peri di ne
hydr ochl ori deeastshomre @dbsl _éclrﬁﬁsetZD el dwye@ear@xee 20pd mtmmdkt uTadeof 3.3
ey 20 UeREcand P14 1 Ohas UGN AR AT A BANET e d %]
bis{rifluorammtbﬂﬂnmtqd)-Ehaetbyﬁﬁaﬁiwasapbmmﬁﬁeﬁ-©4Lhﬁadma.g&l column

2 L e ik USSR 4,0 208, BO0Ed, L0810, 18,9 8 g
of (2R, 4S)-4-acetylthio-1-[N~{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-

15 fluoro-2-methylphenyl)piperidine as shown in Table 74 below.
Examples 255 to 256

The corresponding starting materials were used and

treated in the same manner as in Example 254 (1) and (2},
to give compounds as shown in Table 74 below.

20 Example 257

In 10 ml of methanol was dissolved 880 mg of {2R,48)-4-

acetylthio-1-{N-{1-(S)~(3,5-bistrifluoromethylphenyl)ethyl}-
N-methyl]aminocarbonyl-2-(4-fluoro-2-methylphenyl)piperidine,
and added thereto were methyl iodide and 5 ml of a 1M agqueous

25 sodium hydroxide solution, and the mixture was stirred at
room temperature for 2 hours. To the solution was added an
aqueous citric acid solution to neutralize the same, and
methanol was removed by distillation. To the residue were
added ethyl acetate and saturated brine and layers were

30 separated. The organic layer was dried and concentrated.
The residue was purified by silica gel column chromatography
(n-hexane:ethyl acetate=6:1), to give 560 mg of (2R,45)-1-
[N-{1-(8)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl-2-{(4-fluoro-2-methylphenyl)-4-

35 methylthiopiperidine as shown in Table 74 below.
Examples 258 to 263



60' C for 4 hours. Distilled water was added thereto and the m xture was
extracted with chloroform dried over magnesium sulfate and concentrated -
under reduced pressure. The residue 30 was dissolved in 3.7 m of
acetonitrile, and added thereto was 100.pl, of nethyl iodide, and the

m xture was stirred at 50" C for 3 hours.” The sol ution was concentrat ed
under reduced pressure, and to the residue were added 3.6 m of toluene

and 156 pl of thigporpholine, a}d the m xture was 35 stirred at, 70' C for 16
hours. Distilled WafeF REESREAEd % REAETS En TR IRLG WWaF S ssk @5kt ed wi t h

chl orof orm tedekedd9in ewer SER@nesinyars s are PEathencat r atedyiunder reduced
pressure. The residue was pur| fied by silica gel columm chromat ography

(hexane: et hfPMREENESe 28 fhopmyin (Tabyiege /A9 F0 fy delow.

(2R, 49S) - 1- [ MxG3: QEI@ stayl flougrigret hyl benzyl )-N 5
rrethyl]amnocar g‘l-z (4-fluorqg-2-nethyl phenyl)-4-thio
nor phol i focar bony THRy SPFEESHORE 189 Srawrt 1ing F@Gleél@slsoé‘l%ﬁ ugshiffices 210 to

212 The cor reeReRA NG A e MRisIdAlas Wel eusgiand 3t rt?@t%dzé n the sane
manner as in Exanple 209, to give 10 conpounds as shown in Tabl e 65 bel ow.

Exanpl e 213 CORPPUGdH agf siiceil drordttH@te Madadishdtedar 62 ny of

(2R, 4S) - 1- [@‘x(aﬁgfle@ shini ftlouqﬂirret hyl benzyl ) - N-
met hyl ] am nocar 2- (4-fluoro-2-nethyl phenyl)-4-thio 15
mor phol i nocar bony fegy piogaeisgions 1ngn e tarddnd detegold sy, weze mpedfand

3- chl or gger l%‘i‘:%‘%'e% 3¢ Cih‘%a%a"i‘r%d%%r?r@ef &0 4 g-ﬂ%xti?rgadl nXéM e s sdirred at 0C

for 30 mnutes. The solution was extracte g a 0. IMaqueous sodi um
hydr oxi de sclompiogmdsamd ehippn daetTabd.e sTHS drcga7'rﬁ d4lyrer was dried over 20

nmagnesi um Slﬂh :?ge%n@ﬁll%erglrzat ed. The residue was purified by thin-I|ayer
silica gel c t ogr aphy
The corresponding starting materials were used and
treated in the same manner as in Example 138, to give

15 compounds as shown in Tables 80 to 87 below.

Example 313

To 4.2 ml of 4M hydrochloric acid in ethyl acetate was
added 361 mg of (2R,4S)-1-{N-(3,5-bistrifluoromethylbenzyl)-
N-methyl}amino- carbonyl-4-[{(25,4R)-4-benzyloxy~l-tert-

20 butyloxycarbonyl- pyrrolidin-2-ylcarbonyl}amino]-2-{4-fluoro-
2-methylphenyl) - piperidine and the mixture was stirred for 1
hour at room temperature. After the evaporation in vacuc the
residue was triturated with hexane and the solvent was
removed by decantation. The residue was dissolved in 4 ml of

25 methylenechloride and 158 ml of triethylamine and 36 ml of
acetylchloride were added to the mixture under ice-cooling.
After stirring for 1 hour under ice-cooling water was added
to the mixture and the mixture was extracted with chlorocform.
The organic layer was dried over magnesium sulfate and

30 evaporated in vacuo. The residue was purified by silica gel
column chromatography {(chroloform:methanol=49:1-19:1), to
give 304 mg of (2R,48)-1-{N-(3,5~bistrifluoromethylbenzyl)-N-
methyl}- aminocarbonyl-4-{[{2S,4R)-4-benzyloxy-1-
acetylpyrrolidin-2-ylcarbonyl]amino}-2-(4-fluoro-2-

35 methylphenyl)piperidine as shown in Table 86.

Expmples 314 to 316



(chl orof orm acetone=4:1), to give 63 ng of (2R 4S)-1-[N-(3,5-

bi strifl uoronet hyl benzyl)-N-net hyl ] am nocar bonyl - 2- (4-f| uor o-

2- met hyl phenyl ) - 4- ( 1- oxot hi onor phol i no) car bonyl oxypi peridine 25 as shown
in Table 65 bel ow. Exanple 214 In 2.4 m ,9f; di chl oronet hane was di ssol ved 79
ng of (2R 4S)-1-[N-(3,5-bistrifluoronethylbenzyl)-N

nmet hyl ] am nocar bonyl - 2- (4-f | uor o- 2- nethylphenyl) 4 30

thionDrphoIinocarggnylo§¥pl peri di ne, .added .t her to Jas 0
3- chl or oper benzoi ¢ 5c 8 E&TE K i Rt SF Thgs TS ﬁ%xﬂﬁq ature
for 4 hourstrébe esolttiel mnmamaemerramfed:mnpla{hdmga a tﬁb WMwguaoss sodi um

hydr oxi de sol uti on and et ace;@% EF %nggt | ayer was dried over
magnesi um s GPFREYNSS éﬁﬁ § ST was purified by
thin-1ayer E&pmp;@sgallxttrconﬁtaogr aphy (chloroform acet one=4:1), to give 98

76 mg of (2R, 4S)-1-[N-(3, 5- blstrlfluoroneth Ibenz 1).-
met hyl ] afri nocar boRYe- £9FT SEPANGSEhiS Fﬁﬁﬁg y%a%yused and

2- (4-f1 uor o+2=Richy ltplre MENPIReMH RE Fkcipw: l1m3T@iql e b giel ame 5 Exanpl e

215 In 1 mM of tetrahydrofuran was dissolved 78 ng o

(2R, 4S) - 1- [ ROMPOLRAS( 355ty i1 Jetoifetdi phenyl )et hyI} N-
nethyl]anln@g@h@g@ybig-(4 fl uoro-2-net hyl phenyl )-4-(2,2,5- trinmethyl [1, 31

di oxol an- 5-yl ) car banoyl pi peri di ne, and under, 10 ice- coolln 0.5 mM of a 2M
aqueous hydr ochl offc ladi dls SIfuttodmands vadded ssedrach. 98Af“t93r0f-15 (ZRrfAft)esd- t he

tenperatgre ;4asJ-al-8d (0 590N dSMmeIAIMA NG SIS, TH XK h Wesard i d-her
stirred for 30 mnutes. The m xture was poured into a saturated agueous

sodlun1hydré@éWQEMMﬁ%nu%?@%ﬂQHqYﬂTmQE?E%Rﬁﬁﬁﬁ%wﬂﬁRﬁFNﬁ%&?mﬁ#ﬁﬂ i@t e. The
organi c | ayemhMas o Washed wWd hsatydated: iR did ethangd gongentgated. The

triethylamine, and the mixture was refluxed for 18 hours.
The mixture was cooled down at room temperature, and then was

15 added water. The mixture was extracted with ethyl acetate,
the organic layer was dried and concentrated. The residue
was purified by thin layer silica gel column chromatography
(chloroform:methanol=19:1), to give 79 mg of (2R,48)}-1-{N-
(3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-4-(2, 5-

20 dioxopyrrolino)-2-~(4-fluoro-2-methylphenyl)piperidine as
shown in Table 87 below.

Examples 320 te 330
The corresponding starting materials were used and
treated in the same manner as in Example 2028, to give

25 compounds as shown in Tables 88 to 90 below.

Example 331

The corresponding starting materials were used and
treated in the same manner as in Example 113, to give
{2R,438)- 1-{N-{3,5-bistrifluoromethylbenzyl)-N-

30 methyllaminocarbonyl- 2-(4-fluorc-2-methylphenyl) -4~
(ethoxycarbonylmethyl)-piperidine as shown in Table 91 below.
Example 332

In 20 ml of tetrahydrofuran was dissolved 2.03 g of
(2R, 48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-

35 methyllaminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-

ethoxycarbonylmethylpiperidine, and added thereto was 450 mg



residue was purified by silica gel colum chromatography (chloroform ethyl
acetate=2:1), to give 64 ng of (2R 45)-1-
[N-{I-(R)-(3,5-bistrifluoronethyl phenyl)ethyl}-N 20

met hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl gqenyl )-4-{1,1

di (hydroxynet hyl ) et hyl } car banoyl pi peri di as shown in Table 66 bel ow.
Exanple 216 In 1 m of di chI or onet hane was di ssolved 50.5 ng of 25

(2R, 4S)-4-am no- | -[N-{I -(3,5- bistrifluoranethyl phenyl )ethyl} N- et hyl ]
ami nocar bon§- ?lPH‘-lnPF‘uéllé 3 Ve DTS RENIRPSEp dCedione L i @erthige- cool i ng,

25.3 ng of pAgihyki HacyaRatewasoadded nbher. el owAft efaddie tHameS afdy e of
the m xture was raised to roomtenperature, 30 theé mxture was stirred for

30 ni nut es. "FhefsyREEroA e E tEsUSEd Tting Whte I XthE it SrbiEMEiRS | ayer

was separat gd ~gnd tzbleaa%%‘a‘és 'o%M%En olkrﬂd*éefsoqﬁtrl@ﬁ{ %ﬂaé’“é&lﬂ&&'ﬁ&f orm
The conbi ned organic | ayers were washe th saturated brine, dried and

concent rat e@,heTh\éxlt@§ﬁdMéSV\éslr[§@|elrf |Sédrl§)¢d3|flqrc403$11gélt%l uffermed white

h t i 19: v/
(2R048) 1. AL T eSS B8 B R T uar St T Bhermi) 2t FT] e et RyT°

am nocar bonylddzd( 40 thegoifa-l2rastehy lapide dpyers- mﬂwlaﬁ@mpﬁ%r iTthene as shown

i Tabl e 6 . 2 I
Ibinst r?f I 3or g%%h&ﬁpﬁgﬁ%?g?ﬁy#%% %ngl%jae?% ﬁ{)l‘é:&?g\,&%ﬁ%{ C{Igl@d (e
f1 uor o- 2- mnetchylcenémpaltegi padedi wedarred eressung. | $beyarstiduaewire used and

treated1¢?[h@?f??%?;gg?§§}&%% b%lEé%q%HS %“%oméﬂ%éyéﬁ%y (hexane:ethyl

(2R, 4S) -
bi strifl uor axethylepdenyt et hyl toNgireehgBpamgnocanBanyils) 41-{N- {3, 5~

tert'bUtylu%3%%%1%1@%}%h%%%91%%§E£HXLﬁ&ﬁﬁ@éﬁﬂ?ﬂ%ﬂfﬁgég%ﬁ%ﬁylHZ—(4“fluoro—
2-methylphenyl)-4-(2-hydroxyethyl)piperidine as shown in
Table 91 below.
15 Example 333

The corresponding starting material was used and
treated in the same manner as in Example 245, to give
(2R, 48)-1-{N~(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl) -4~ (N-

20 pirazine-2-ylamino)piperidine as shown in Table 91 below.

Example 334

In 2 ml of N,N—dimethylformamide was dissolved 114 mg
of (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2~(4-fluoro-2-methylphenyl)-4-(N-

25 pyrazin-2-ylamino)piperidine, and 10 mg of sodium hydride
(40% oil mixture) was added thereto under ice-cooling, and
after stirring the mixture for 5 minutes, 0.013 ml of methyl
icdide was added and the mixture was stirred at room
temperature for 2 hours. To the solution were added water

30 and ethyl acetate, and after stirring the mixture for 10
minutes, layers were separated. The organic layer was washed
with brine, dried and concentrated under reduced pressure.
The residue was purified by NH silica gel column
chromatography{hexane:ethyl acetate=85:15—1:1), to give 98

35 mg of (2R,48)~-1-{N-(3,5-bistrifluoromethylbenzyl}-N-
methyl}aminocarbonyl-2-(4-fluorc-2-methylphenyl)-4-(N-



shown in Table 66. Exanple 218 In 1 m of dichloronethane was di ssol ved 50.5
mg of 15 (2R 4S)-4-amno-I1-[N-{1-(R)-(3, 5-

bi strifl uoronet hyl phenyl)ethyl}-N nmethyl] am nocarbonyl -2-(4-
fl uoro- 2- et hyl phenyl ) pi peri di ne, and un r ice-cooling, 42 pl of
triethylam ne and 18pl of dinethyl carbanoyl® chl oride were added thereto.
After the tenperature of the mxture was 20 raised to roomtenperature, the
m xture was stirred gvernight. The solvent was poured into water, and the
di chl or onet R¥R2Zingyér Ywad g@ﬁ&?&@é&ﬂ@dﬁdpﬁﬁéd&&@eé@s Shepy iad

extracted wpkhoghl orof orm The conbi ned organic | ayers were washed with
saturated brine, dried and concentrated. The 25 residue was purified by
silica gel BspmBhecRP&natography (chl or of or m met hanol =39: 1), to give 41.8
my of (2R 4S)-1-[h, {qé L) 0933d§cl?1'l%tﬂdrrfe|tl}ﬁ%ﬁ‘é”%ta@yIdH@Ps@ilv)eg Ry loh gNo £

met hyl ] am nocar bonyl - 4- (3, 3- di met hyl ur ei do) - 2- (4-f | uor o- 2-

met hyl ptenyl($£B) péri¥§irié., ésbGW@mﬁﬁhﬂﬁﬁﬂmaiuméﬂﬁﬂaﬂh 30 Exanpl es 219 to 224
The corresp ri-al r il the sane
manner as iﬁggbggﬁﬁgﬁg%gagb%%éqVéa E%ﬁgﬁﬁh g%ﬁ%%&# Bﬁgbﬁg 67 bel ow.
Exanpl e 225086pfpera8dimg, o RS 4:fmnert@> welr- {10 (8) O(ﬂa & ethanol
brstrifl “OrgﬁEFE%l;Hh ?y}nle%‘hh a}nl'}ke”eti‘%'] a% %@fbo 'm12 cf]fl AW ic acia
fl uoro- 2-met hyl'phenyl) pi perirdi ne vvas Used “and treate t sanme manner as
in Exanpl e 2t6, 4Lé4ggv@f(ZRdmngtquaqﬁth®-borohydrlde, and the mixture
3,5-bigtri enyl N ony

(4- flﬁ%ro%g gng%géeﬁgl?xfkkkﬂﬁg%ﬁkﬁﬂg;p%%%?gg?ggka angﬁl plperldlne
2) The conpolndioh wWeeeaboved B AMasdliessd sediiium tadbonate solution

and chloroform, and after stirring the mixture for 30 minutes,

(
2-
(

layers were separated. The aqueous layer was further
extracted with chloroform, and the combined organic layers

15 were dried and concentrated under reduced pressure. The
residue was purified by NH silica gel column
chromatography (hexane:ethyl acetate=2:1), to give a mixture
of (a) (2R,48)-1-{N-(3,5-bistriflucromethylbenzyl)-N-

‘ methyl}laminocarbonyl-2-{4-fluoro-2-methylphenyl)-4-

20 methylamincpiperidine and (b) (2R,4R)~1-{N-{3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4-fluoro-
2-methylphenyl)~4-methylaminopiperidine.

(2} The mixture obtailned in the above (1) was dissclved in
40 ml of dichloromethane, and added thereto was 4.4 g of di-

25 tert-butyldicarbonate, and the mixture was stirred at room
temperature for 16 hours. The solution was concentrated
under reduced pressure, and the residue was purified by
silica gel column chromatography({hexane:ethyl acetate=10:1),
to give 4.2 g of (2R,4S)~-1-{N-(3,5-bistrifluoromethylbenzyl)-

30 N-methyll}aminocarbonyl-2-(4-flucro-2-methylphenyl}-4-(tert-
butoxycarbonyl-N-methylamino)piperidine.

{3) The compound of the above (2} was treated with 4M
hydrochloric acid-ethyl acetate solution, and concentrated
under reduced pressure. The residue was recrystallized by a

35 mixed solution of hexane and ethyl acetate, to give 3.6 g of
(2R, 45)~-1-{N- (3, 5-bistrifluoromethylbenzyl)-N-



of ethyl acetate, and under ice-cooling, 0.5 m of 4M hydrochloric

aci d-ethyl acetate solution was added thereto and the m xture was stirred
for 30 m nutes under ice-cooling. 10 The solvent was renoved by distillation
under reduced pressure and added theret \gas di et hyl ether. Precipitated
white crystals were collected byflltratl to give 80 ng of -

(2R, 4S)-1-[N-{1-(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-N

met hyl ] am nocay bonyl - 2- (4-{1 uor o-2- net.h henyl ) (4- net
piperazinoca?Béﬁgégybpﬁg@ngﬁglﬁﬁdrgeﬁﬂépg8eaa?e§ %aﬂle 67 bel ow.
Exanpl e 226méeh§1aimafapdb@&h@lrl@@ehlyamacm&rd.u%s@Isv%cﬂlomo ifg Teble 91

(2R, 4S)-4-amino-1-[N-{1-(S)-(3,5- 20

blstrlfluorBﬁ%PHylphenyl)ethyl} N- et hyl ] am nocar bonyl - 2- (4

fl uoro-2- netgghgmgngbbplperldlne and under ice-cooling, 33 pl of

triethyl amne and 19 E t hyl chl orof ormate were added thereto and the
mxture as stirrédu dé? Hcéfcdgﬁvﬁé -AoRtBOxHEARGLEEY ITRe (dorfdtios® Was

poured int Om%wnpﬁe@lytlhe42§l<a>lec-‘rhld%@n%ta@aﬁ%eldaxéelrd %\%a&%@arﬁt ’he afichd he
aqueous |ayer Wwas further extracted with dichl oronet hane. The conbi ned

organi c | ayBaBNGEr @swash&damirtle 46ur &PediBei fe B @ iodd (@id 4 ordcditri@ed

The resi duepyas rE'f&hE&%ﬁerlﬁyﬁ'b'e‘n%%lgeN %%ltﬂ éaﬁﬂ'h%@%tr%rr@ﬁh-m—
(chl or of or m net hanol =19 _g]ve

(2R 4S)-1 -] RItPQXQ’SPIPS’HBlmZS‘t i |leﬂ@rr@n@rﬁ5e¢;5\wé@wemlmﬂlpamdme

net hyl ] ggn nocar bonyl - %h@4thB%ﬁﬂd20?EER$|QB%Q%lhiﬂ was treated in
nethoxycarbannylplperldlne as shown in 66 bel ow. Exanples 227 to 229

The corr esp8atengasngrt gmg imateammle \Rétoé 1dse(§0ar‘iidves? ¥ datedd (4R 4P Fane

ggprglr 2 SBQNE%QW@L&%%@Q 1% oFo@ £ HGATRAYYAS -RE AN jiath i TR & L8 rhgd o 101

(4-fluoro-2-methylphenyl)piperidine as shown in Table 91
below.
15 Examples 337 to 340
The corresponding starting materials were used and
treated in the same manner as in Example 250 (2), to give
compecunds as shown in Table 91 below.
Example 341
20 (1) 4-ethoxycarbonyl-2-(4-fluocro-2-
methylphenyl)piperidine and the corresponding starting
material were used and treated in the same manner as in
Example 248, and purified by silica gel column
chromatography (hexane:ethyl acetate=4:1), to give (2R,48S)-
26 1-[N-{1-(S})-(3,5-bistriflucromethylphenyl)ethyl}-N-
methyljaminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-
ethoxycarbonylpiperidine.
(2) The compound cof the above (1) was used and treated
in the same manner as in Example 250 (1), to give (2R,48)-1-
30 [N-{1=(S)-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyl]aminocarbonyl—-4~carboxy-2- (4-fluoro-2-
methylphenyl)piperidine as shown in Table 82 below.
Examples 342 to 349
{(2R,48)-1-[N~{1~-(S8)~-(3,5-
35  bistrifluoromethylphenyl)ethyl}-N-methyllaminccarbonyl-4-
carboxy-2-(4-fluoro-2-methylphenyl)piperidine and the



In 1.2 m of acetonitrile was dissolved 22 ng of 2- ethoxy-ethanol, and 94
mg of N, N -disuccinimdylcarbonate and 0.1 m of triethylam ne were added
thereto, and the m xture 5 was stirred at roomtenperature for 1.5 hours.
The sol vent was renoved by distillation nd to the residue wer e added a
saturated aqueous sodi um hydrogen carbonage solution and ethyl '"acetate,
and extracted. The organic Iayer was washed mnth saturated brine, dried,
and concentrated. The,res 10 was diss in 0.8 m of dichloro hane,
Snd added t FBFEE3PORBLBSR0tHG oS DR AIoaRERS NoF el SFoCE oL 17 The
bi strifl uor earthykphenyklet Ry EkaNpiet Bgb] am)noear ary <dmpbunds as shown
quoro-2-nethngEgnyl%pk grldlne and 33 pl of triethylamne, and the

m xture wasi8t{ ae P& 't enperature for 30 15 minutes. To the sol ution
were added axsapueaBed aqueous sodi um hydrogen carbonate sol ution and

di chl or onet hane and gxtracted The conhi ned organlc | ayers _were mashed W th
sat ur at brine, dPiéd BhdofoheERpRYfEaTUTRE MESI ddéSRaTedpdridi &d

thin-layer gbki qg qu @ahr Qa&ts@gr @phyba@t(rqffll%qfoafdflhryqtﬁwH%%m}-tm gi ve
85 nmg of (2R 495)- g i |str|fluoronethylphenyl)ethyl}
nethyl]anln@@ﬁbﬁéﬁ?ﬂJEOGZI PRy yéfﬁé%??éér@aﬁﬁyﬁlﬂpF@“fIuoro-

2- et hyl pheﬂ)é'thﬁ'l?ﬁ%h?‘l@ igersbowe i Bnhahlees d&%lﬁgwseE&meQOZ%ﬂasZ@ ml
3- hydr oxy- 3- net but anol and (2R,4 5)-4-amno-1| -

(S)- (3, 5-bi &tr F‘ﬂﬂ@@hb’ﬁﬁéﬂlﬁyﬁlﬁlﬁeﬁ?rﬂ?éﬁﬁyIO}f Rorane ab{out i0M), and the

met hyl ] ggri nggarhorylad- c4iflhuer a2+ Enhxel R%%'}Bélt)tﬁ'eo%rdrd'lr@ hotefe ugsgdignd
treated i n the same manner as i n Exa ive
(2R, 4S) - 1- [ Kepcrigp 3 xsuzg was added lO ml of methanol and the mixture

b'Str'flUorQEEtQXEQQ%@YEb%t@yg}hHU@%thﬁkb@? @%@a&Q%@ﬂld% (As completed,
f1 uoro-2- et hyl phenyl) - 4-( 3- hydr oxy- 3- netdy but oxy) car banoyl pi peri di ne as
e

shown i n Tabhée @gxﬁgmgwwasEggﬁgp@tggged under reduced pressure, and the
residue was purified by silica gel column chromatography

15 (chloroform:methanol=9:1), to give 1.32 g of (2R,48)-1-[N-{1-
{(S)y=(3,5-bistriflucromethylphenyl)ethyl}-N-
methyljaminocarbonyl- 2-(4-fluoro-2-methylphenyl)-4-
hydroxymethylpiperidine as shown in Table 93 below.

Examples 351 to 352

20 (2R, 48)-1-[N-{1-(8)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2~(4-
fluoro-2-methylphenyl)-4-hydroxymethylpiperidine and the
corresponding starting materials were used and treated in the
same manner as in Example 209, to give compounds as shown in

25 Table 93 below.

Example 353

4-ethoxycarbonyl-2-(4-fluoro-2-methylphenyl)piperidine
and the corresponding starting material were used and treated
in the same manner as in Example 341, to give compound

30 (2R, 48)-1-[N-{1-(R)-(3,5-bistrifluorcomethylphenyl)ethyl}-N-
methyl}aminocarbonyl-4-carboxy-2-(4-fluoro-2-
methylphenyl)piperidine as shown in Table 94 below.

Examples 354 to 365
(2R, 4S)-1-{N-{1-(R)-(3,5-

35 bistrifluorcomethylphenyl)ethyl}-N-methyl]aminocarbonyl-4-

carboxy-2-(4-fluoro-2-methylphenyl)piperidine and the



(1) I'n 1 m of tetrahydrofuran was dissolved 119 ng of 35

(2R, 4S)-1-[N-{1- (R -(3,5-bistrifluoronethyl phenyl)ethyl}-N

met hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl )-4 102

vi nyl sul f onyl am nopi peri di ne. Added thergﬁghmas 26 pl of norpholine at room
tenperature, and the m xture was refl uxe 1under heating. Five hours |ater,
26 pl of norpholine was added and the m xture was further refluxed under
heating for 5 2.5 hours. The solution was concentrated and the residue was
purified byCSrrREROFEL "Wolsi Ldmdo MRICGIrapIfy WeEehIUsest oA et emtRA sro:the to
give 129 nys@he( 2RnASk- sl M EkalRlel 352 bist r i £hugk gretaylehems hat hyl }- N
met hyl ] am nocar bonyl - 2- (4-f | uor o- 2- met hyl phenyl ) -4-(2 10

mor phol i noeShyknsdhf dapilaes Fdpiapsr i%9 welqw2) In 1 M of chl orof orm was

di ssol ved 34.1 ggeOQG%he conpound of the above (1), and added thereto 25 pl
of 4M h drochp ric acid-ethyl acetate solution. The m xture was
concentrated, to dghvé 83. pingichlezrRmedhang May JiR)sol¥y sl 11532 mg of

bi strifluor t Ryl phenyl et hwl k- 2t hydy,. e E‘tt?gyll-- N_

fl uoro-2- n'eggsl’ gﬁe)nr}l Q}QL-{?Zmrfr%r p(h@-d:g?tr?toleslt ryﬁagmsdt}i%ly mpn%eprlg 4Ie)r?tdl|)¥1le} N

hydr ochl or i tetayl]simawedaybratyle 46¢ axdlcow - Exdmilex» 282t o0 238 20 The

cor respondi P\gt%;b?ﬂf)%alﬁti%%ﬁ' neer g usediand efreeactoe%éﬂe.td‘?oéﬁ{@l aner

as in Exanp 0 'give conpounds as shown in
bel ow. Exanpke 1239 dighdiottigiee apfd brémdmgfp difret,NAd ety dio mminde, rdndf

(3, 5 bi 401 PoRaRetin SR tes) TN s hyr s A boryy 2 Fours.  The
2- (4-f1 uor ox2amstioyl phiertyire 4ralsy drooogritpertied] neydeand eatidsgd pheseioe welTe 39
g of (S)_(1%é2}%%ﬁg%é(%gﬁgékﬁ@ﬁpgﬁgiﬁii%%‘%etrahydrofuran and 0.12 ml
of 2-aminopyrazine and the mixture was stirred at room
temperature for 16 hours. The reaction mixture was
15 concentrated under reduced pressure, and the residue was
purified by NH silica gel column chromatography (hexane:ethyl
acetate=1:1), to give 63 mg of (2R,48})-1-[N-{1-(R)~-(3,5~
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl) -4-(2-pyrazylaminocarbonyl)piperidine
20 as shown in Table 96 below.
Example 367
(2R,48)-1-[N-{1-(R)~-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-4-
carboxy-2-{4-fluoro-2-methylphenyl)piperidine was used and
25 treated in the same manner as in Example 350, to give
(2R, 48)-1-{N-{1-(R)~-(3,5-bistrifluoromethylphenyl)ethyl}-N-
methyljaminocarbonyl-2-(4-fluorc-2-methylphenyl)-4-
hydroxymethylpiperidine as shown in Table 96 below.
Example 368
30 In a mixture of 20 ml of toluene and 20 ml of acetic
acid anhydride was dissolved 1.07 g of the compound of
Example 268, and added thereto 165 mg of scdium acetate and
the mixture was stirred while being refluxed under heating
for 16 hours. After the reaction mixture was cooled down to
35 room temperature, an agueous sodium hydrogen carbonate

sclution was slowly added thereto until no foam was generated.



58 ng of 1-ethyl-3-(3-dinmethylam nopropyl)carbodiimde 30 hydrochl ori de and
12 ng of 4-(dinethylam no)pyridine, and the mxture was stirred at room
tenperature for 6 hours, followed by stirring at 60C for 4 days. To the
solution was added a 5% aqueous citric id solution, and the m xture was
extracted with chloroform The organic | was washed with 35 a saturated
aqueous sodi um hydrogen carbonate solution and saturated brine, and dried
over nmagnesi um sul fate and 103 concentrat ed. The resi due was purified by

silica gel &6 GRR MAHESFS IGTHRAdchI"HiGTorRRd &dibheaertate o and tayeive

64 mg of (%Brés)seiaa[rﬁt@%r ( Si‘h(e?’aé‘u@b@%r i Bhder ws%t EvlRRRYY lh@tAHed with
N- et hyl ] am nocar bonyl - 4- _azmg@{ oxopyrrolidin-2
o]

yl } car bony| 6&py2- @&-eﬁ‘-lal?@rr Cbl‘%féﬁ%‘helaa}ée%%dv\%re i bl and o

bel ow. EX&”E'o%c%ﬁQr(aJc)ed' %n%ié’? @é&ﬁ: p3c &l Q| tehieng saﬂi!leovésm of
di chl oronet hane was di ssolved 179 ng of (2R, 4S)-1- [N—{I-( S) -

(3, 5- bi stri PuFdEdret Iy Stid@ad) aqiquamtqmqmﬁqmmonwexane ethyl
2-(4-11 UOI‘Oa%eIE%ttI%)Q prignylt)o ﬂb’éjr%@’l%go%ﬂ di Je, 453‘)”5'1 fi\g;l_e ihereto was 69

my of 1,1'-carbonyl di'i ni'dazol’, ure was s red at 60C for 3
hours. Di st hllséerlxﬁé,mrom@é;@yaldttﬁetmlwe@ét@w}t&r@rrﬁsam@ly\hﬁekhaébmmbw th

15 chl or of or-m r | Ay, MRS, Vi€ u

concent r at e&nbnr?g@s/ %Q%S{ye &?eagéeure %ﬂ}ﬁﬁr%sﬁg ug vva(saﬂdl ss%?vée%&?t”ﬁ 131‘1i
acetonitril §ab3& |@I7 tfelowet hyl iodi de was added thereto, and the mi xture was
stirredygat ! g‘% or365§ hours. After the solution was concentrated, 20 3.2 ni

of tol uene an of thiazolidine were added and the m xture was
stirred at 70C f orf 236 4130 uéds-a dBi tetx virdegth v Wt dayr— el -aldble- t heret o and t he

mxture vas j@nAG et n AR AN -rldih P AA o L A58 Y822 OF 4 £Fh QYES-

magnesi
2-methylphenyl)piperidine was used and treated in the same

manner as in Example 214, to give (2R,4S)-4-

15 acetoxymethylsulfonyl-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl)piperidine as
shown in Table 97 below.

Example 370
In 10ml of tetrahydrofuran and 5 ml of a 2M aqueous

20  sodium hydroxide solution was dissolved 200 mg of (2R,4S)-4-
acetoxymethylsulfonyl-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyll}aminocarbonyl-2-{4-fiuoro~2-methylphenyl)piperidine,
and the mixture was stirred at room temperature for 3 hours.
The reaction mixture was neutralized by 2M hydrochloric acid,

25 and the mixture was extracted with ethyl acetate twice. The
combined organic layers were dried and concentrated under
reduced pressure, to give 80 mg of (2R,48)-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminccarbonyl-2-(4-flucroc-
2-methylphenyl)-4-hydroxysulfinylpiperidine as shown in Table

30 97 below.

Example 371
In 2.5 ml of acetonitrile was dissolved 130 mg of the
compound of Example 261, and added thereto was 0.5 ml of
methyl iodide, and the mixture was stirred at 50°C for 2
35 hours. The reaction mixture was concentrated and the residue

was washed with diethyl ether, to give 117 mg of (2R,4S)-[1-



sul fate and concentrated under reduced pressure. The residue 25 was purified
by silica gel colum chromatography (hexane:ethyl acetate=l:1-->1:2), to
give 141 nmg of (2R 4S)-1- [N-{I-(S)-(3,5-bistrifluoromnethyl phenyl)ethyl}-N
nethyl]aninocarbonyl-2-(4-f|uoro-2-nethy&ggenyl)-4-(1,3-

t et rahydrot hi azol -3-yl) carbonyl oxypi perirdifne. 30 (2) In 2 m of

di chl or oet hane was di ssolved 62 ng of the conpound of the above (1), and

under ice-cooling, 22 ng. of 3-ch|orogFrbenzoic aci d was added thereto and
the mixtur el Nwhd, 8rPipEd 4L uOEORGEhyt DEBEY 1) TH-FIse il Emid Agas Ladddd 24

saturated aguepugosedbumehydnouen aaphoratigisalutian and B 1ediresties The
organic layer was dried over nmagnésium sulfate and concentrated under
reduced prebedide FHespewndde Teklewdd pedicti-ed by thin-layer silica gel
chromat ogr apPy,§chkepof orm acetone=4.:1), to give 42 ng of (2R 4S)-1-[N-{1-
(S)-(3,5-bistrifluoromet nyl phenyl ) et hyl } -\ |

met hyl ] @i nocar boRgl 190( Bif pfotelzahwdnpifphany Wps4dissenyesl 10.7 g of

1, 3-tetrahy hi azplL-3- ¥LLG i 6l Spiown in Table 70

el ow Examgt S 21 (D) f o g ot af oo g e dse ved 101 mg of

(2R, 49) - 1- [ W@ Log gpr 3 y3- b noichlrbonyretdnydpid mplrpetZrylgt v 1 phenyst) -

am nocar bonyl -2~ (4-t r.O- 2- |_ph l.). roxyoi_ger | di : d
thereto mer%kaél%érgbgﬁgécégﬁgkgﬁegk§E¥g%§§ig%gfhéﬁ g@téﬁqéﬁguéﬁggﬁgggpof
acetic aci dz0and tlieaceibiture idagndtyidmied, atnd0Chieomiks tsurveas Bid mmdut i on

i d Y by. Si Li
Chr orat Kor abhy - CREXERE e A Boat At SxBo bt 1) Lot B ey aCE I gt sF e
(2R, 4S) - 1- [ ®ef&- &8e@d3aB- agueous sodium hydrogen carbonate solution and

P RPN, S b TXLARACSHN i an our.
Layers were separated and after the organic layer was washed
with water twice, it was dried and concentrated under reduced

15 pressure. The residue was dissolved in 100 ml of ethanol,
and added thereto was 1.5g of sodium borohydride under ice-
cooling and the mixture was stirred for 0.5 hours. To the
reaction mixture was added an aqueous ammonium chloride
solution and after stirring the mixture for 30 minutes, the

20 solvent was removed by distillation under reduced pressure.
To the residue was added water and the sclution was extracted
with chloroform twice. The combined organic layers were
dried and concentrated under reduced pressure. The residue
was purified by silica gel celumn chreomatography

25 {(chloroform:methanol=9:1), to give 9.6 g of (2R,48)-1-{N-(3-
acetoxypropyl)-N-(3,5-
bistrifluoromethylbenzyl) laminocarbonyl-2-{4-flucro-2-
methylphenyl) -4-hydroxypiperidine as shown in Table 98 below.
Examples 373 to 376

30 (2R, 48) -1~ {N-(3-acetoxypropyl)-N-(3, 5~
bistrifluoromethylbenzyl) }aminccarbonyl-2-(4-flucro-2-
methylphenyl)-4-hydroxypiperidine and the corresponding
starting materials were used and treated in the same manner
as in Example 209, to give compounds as shown in Table 98

350 below.

Example 377



met hyl phenyl ) pi peridine. 20 (2) In a mxture of 1.35 m of tetrahydrofuran
and 0.15 m of nethanol was dissolved 106 ng of the conpound of the above
(1), and added thereto was 92 pl of a 2M aqueous sodi um hydroxi de sol ution,
and the m xture was stirred at roomtemoi rature for 1 hour. After the
solution was 25 concentrated, a 10% aque s citric acid solution was added
thereto, and the precipitates were coIIected by filtration and washed with
water, to give 92 _ng_ of (2 4S) 1- [N—

(S
(3, 5-bistrifl uor ofBt RyMphe PﬁﬁﬂQ%ﬁQQMﬁﬂqxﬁEMOf (2R, 48)-1-

4- carboxyneqmyl@ab@@Q@&@@&w@gNM.3@(4}ﬁiuoro 30 net hyl-phenyl ) pi peri di ne as

shown in Table 70 below. Exanple 242 In 0.9 m of_ dinethylformm de was
di ssol ved 6p1§§r&ﬁluoromethylbenzyl)}am1nocarbonyl—4—

(2R, 49)-1- [@tﬁ%ﬂ@ﬁhn@%&%ﬂ@ﬁ?ﬂﬂﬁﬁJgﬂ(Nnﬁﬂﬁﬂﬂﬂﬁﬁgﬁéﬁﬁﬁ%gﬁeﬁ#l)plperldlne,
m&*thyl]amnocarbon%l-)t car boxynet hyl am nocar bonyl oxy

f 1 uor o- 22 ne @Ry piegetidivee afd added ztl‘heﬁfcﬁﬁp%rfé)@l%‘l hygroxide

mor phol i ne, <13 ¥ c@f, hrfdy $HXYRSRZA 1Waz0l & Ry af@oﬂoéemﬁé@atl&@uf&ﬁ
1- et hyl - 3-(3- dlnethylanlnogﬁopyl )carbodiimde hydrochloride,” and the

M xture was 16t ihougs -at TPobhe LeRBEEanURaXEEEeavagy AdTed e 22baauiesnswas
added di st 'n@ﬁ%%%%ﬁ@%fdﬂ%dﬂd@f&p e axtraci ad with Gl ofoform J@E‘?’he

the 5 organi ayer was dried over nagne3|un1sulfate and concentrate

resi due was egmrruafqt@ai it Iqltlavwor@blwechﬁfbﬁatc@gm@mﬁ organic layers

(chloro =109:
(R a5y 9" [T tery) shpegrt oy Bl Bioduced preggufe and purified
nethyl]anln@@aﬁbdnyﬁrzeﬂ4cﬂhnmn)thﬁmaﬁﬂqﬂﬂHﬂM)LthQrOform methanol=98:1),

nnrpholinoc rb tchy | qux i perd di ne as shown in Table 70
bel ow. Exanp %@%%ﬁ%s&%ngﬂkgpdgﬁ{o ueﬁé ¥£SR§ISSO|Ved 101 ng of (2R 4S5)-1-

bistrifluoromethylbenzyl)~-N- (3-hydroxypropyl) }aminocarbonyl-
4-ethylaminocarbonyloxy~2-(4-fluoro-2-methylphenyl)piperidine

15 as shown in Table 89 below.

Examples 378 to 381

- The corresponding starting materials were used and
treated in the same manner as in Example 377 to give
cormpounds as shown in Table 99 below.

20 Example 382

(2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-(3-
hydroxypropyl) Jaminocarbonyl-4-thiomorpholinccarbonyloxy-2-
(4-fluoro—-2-methylphenyl)piperidine was used and treated in
the same manner as in Example 213, to give (ZR,45)-1-{N-(3,5-

25  Dbistrifluoromethylbenzyl)-N~(3-hydroxypropyl) }aminocarbonyl-
4- (1-oxothiomorpholine)carbonyloxy-2-(4-fluoro-2-
methylphenyl)piperidine as shown in Table 99 below.

Example 383

(1) (2R,4S)-1-{N-acetoxypropyl-N-(3,5-

30 Dbistrifluocromethylbenzyl}}laminocarbonyl-2-(4-fluoro-2~
methylphenyl) -4-hydroxypiperidine was used and treated in the
same manner as in Example 254 (1) and (2), to give {(2R,48)-1~
{N-acetorypropyl-N-{(3, 5-
bistrifluoromethylbenzyl) }aminocarbonyl-2-(4-£flucro-2-

35 methylphenyl)-4-acetylthiopiperidine.

{2) The compound of the above (1) was used and treated



[N-{I-(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-N 15

nmet hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) -4 hydr oxypi peri di ne, and
added thereto was 37pl of chlorosul fonylisocyanate, and the m xture was
stirred at room tenperature for 10 ninuéfg. Added thereto was 207 pl of
di et hylam ne, and the m xture was stirre t roomtenperature 20 for an
hour. To the solution was added distilled water, and the m xture was

extracted with chloroform The organic |layer was dried over gnesium
sul fat e andiRoreen$dBe SRRNTRE 2Fedndbd2RALCparifi B8 BYVEi I(FRa4§érlcédNam

h t N
gSr?ga(g?r?gﬁysd§§$¢?¥?£§§g%§§%§?gﬁgﬁ% 1$)N h?dgbk9p%é§ymgaﬁ&n6%8rﬂ§hyl [

nethy|]an1n%téﬁb%hy@rQr%r@@hpyéﬁhﬁas&frényPaﬁfﬁ@&éﬁbéﬁypéﬁyrldlne

2- (4-fluoro-2- netr%ﬁ 2) ?dbﬁetﬁé $HoVB | 9 TaneuZQd Rehow, o Exanpl e
244 30 (2R 4S)-1 (3, 5- r|f uoronethilbenz

nethyl] n1nb@at®©n§$mq manmeuoaé 2nnErARPpReryP) - HD Eyﬁﬁox9§nﬁ§ﬁrdrmg and
(S)-(-)- 2- PyE§0$1gepfggggegﬁeﬁxgisenagtﬁ -Mehequsgdpendhn et fdchnbg same

manner as in
(2R, 4S) - 1- [3#(3*51@®s®72fmebhﬁhehhbeénéylPrmpase ~2-sulfinyl)piperidine

nmet hyl ] am ngga | - 4- o] rolidin-2-
yI}carbonyI%§ ggg?% %?u%%% é 92 Egﬁgﬁenyl)piperidine as shown 106 in Table
70 bel ow. Exaappee238din 2 ni of t ol uene were dissolved 264 ng of (2R)-4-

am no-l+{ N-(3,5-b ry&| upr yLb N
nethyl]é%1nocarboh§$ %§%4?f 59 5 ngﬁk%fagny SFB %Pgnzglﬁygrochloride, 80
ng of 2- brohp@yoxﬂpnepyl?amgnoﬁaphbha&raﬁ14aééuate 23gempydphenyl) -4-(2-

2,2" - bIS(d!gg ngﬁ?ﬁgB%ﬁg% dide Qggnaggﬁygnda@geéﬁegglgft%%d%ggh manner

tert-but oxi ré was
as in Example 214, to give (2R,4S8)-1-{N-(3,5-

bistrifluoromethylbenzyl)-N-hydroxypropyl}aminocarbonyl-2-(4-
15 flucro-2-methylphenyl)-4-(propane-2-sulfonyl)piperidine as
shown in Table 922 below.
Example 385
148 mg of (ZR,48)-2~(4-fluocroc-2-methylphenyl)~4-(2-
hydroxyethylaminocarbonyloxy)piperidine and the corresponding
20 starting material were used and treated in the same manner as
in Reference Example 6, to give 36 mg of (2R,4S5)-1-{N-(3,5-
dimethylbenzyl)-N-methyl}aminocarbonyl-2- (4~fluoro-2-
methylphenyl)-4-(2-hydroxyetnylaminocarbonyloxy)piperidine as
shown in Table 100 below.
25 Example 386
The corresponding starting materials were used and
treated in the same manner as in Example 385, to give
(2R, 48)-1-{N-(3,5-dichlorobenzyl)-N-methyl}aminocarbonyl-2-
(4-flucro-2-methylphenyl)-4-(2-
30 hydroxyethylaminocarbonyloxy)piperidine as shown in Table 100
below.
Example 387
In 10 ml of tetrahydrofuran was dissolved 676 mg of
(2R, 48} -2~ (4-fluoro-2-methylphenyl) -4- (2~
35 acetoxyethylaminocarbonyloxy)piperidine hydrochloride, and

added thereto was 0.28 ml of triethylamine and the mixture



stirred at 80C for 16 hours. The solution was cooled down 10 to room
tenperature, and added thereto were ethyl acetate and an aqueous sodi um
hydr ogen carbonate solution and the m xture was extracted. The organic

| ayer was dried over magnesium sulfate concentrated. The residue was
purified by NH silica gel colum chrona?ggraphy (hexane: et hyl acetate=2:1),
15 to give 68 ng of (a) (2R 4S)-1-[N-(3, 5-

bi strifl uoronethyl benzyl)-N-net hyl ] am nocar bonyl 4-fl uoro-
SR R U e R AR S B IR RS AR I ST

(2R 4R) - 1- [&Hﬁéa%@o%gn blEuar, meafbbﬁgl}dhhm&'dazole, and the mixture was
nmet hyl ] am nocar bonyl 4-fl uorag hen Il 4-(2- 20

pyrldylanlnébeﬁéglaFnégag ERBWA PﬁuTéble e PeiBRrt EREnpEBSVS46PYo 247 The

COFfeSpondl8Qs§E§REtQGnﬁﬁhaéka&édW@éa peedsand, bneated irkdiRieSams manner
as in Exanple 245, to give npounds as shown in Tables 71 to 72 bel ow. 25

Exanpl es? 2491§§oéH9dTh@ éofﬂﬂ—egéoﬁlar:héogpaﬁﬁwﬁgemt thpamd xfure waedvamhed

treated in &B%hsﬁﬁﬁegaﬂﬂérsﬁ%u&@t@ﬁaﬁﬁh%e7§ndt@r&%&ﬁ ¢REPRYRES rasyghown in
Table 72 bel ow. Exanmple 250 30 (1) In 5 m of tetrahydrofuran was dissol ved

800 ng of EZRPASRLEA[ Nn{ YACSp. ( 8NS- Bhst Keshduromechfigeeniiscetiny|d i of
met hyl | am nﬁ&é&éﬁrﬁ?fgﬂeet h@éyﬁﬁébé’{g%’utgoﬁ‘lw.géué’ﬁgea 1 ml ofygeth

met hyl phenyl ) pi pe I ne M aqueous sodi um rOX|ée sol ution
was added t hedédes, apadt kaenmiktng ewngsastirirededtattd” doriaterpercatag.e Ther 3

days. TR)thgoi@égtc' R8s g%%ﬁb%% d%@@‘i?‘d%@;%%“%% rc'ﬁerdufchef&f Ik e3qltd on to

make it 107 aci he m xture was extracte acetate. The
or gani c Iay§h6ma§5mé§hedaﬁnﬂh5§@ﬂwﬁdte@ BOI mé @ﬁdhﬁﬁnﬂhydrﬂﬁuianﬂlﬁﬁdﬁlmas

concentratedyqb 9h¥ee{B80,B9e0k002RAe k—(1- (3, 5~

bistrifluoromethylphenyl)-2-hydroxyethyl}-N-methylamine and
0.5 ml of triethylamine, and the mixture was stirred at 70°C

15 for 3 hours. To the reaction mixture were added ethyl
acetate and water, and layers were separated. The organic
layer was dried and concentrated under reduced pressure. The
residue was purified by silica gel ceolumn chromatography
(chloroform:methanol=19:1), tc give 780 mg of a mixture of

20 the compounds (a) (2R,45)-4-{2-acetoxyethylaminocarbonyloxy) -
1-{N-{1-(S}-(3,5-bistrifluoromethylphenyl)-2-hydroxyethyl}-N-
methyl]aminocarbonyl-2-(4-fluorc-2-methylphenyl)piperidine
and (b) (2R,4S)-4-(2-acetoxyethylaminocarbonyloxy)-1-[N-{1-
(R)-(3,5-bistrifluoromethylphenyl)-2-hydroxyethyl}-N-

25 methyl]aminocarbonyl-2-{4-fluoro~2-methylphenyl)piperidine,
as shown in Table 101 below.
Example 388

In 2 ml of methanol was dissclved 122 mg of the

compound of Example 387, and added thereto was 1 ml of a 2M

30 aqueous sodium hydroxide solution, and the mixtufe was
stirred at room temperature for 16 hours. The reaction
mixture was neutralized with a 6M agqueocus hydrochloric acid
solution, and the solvent was removed by distillation under
reduced pressure. To the residue were added chloroform and

35 water and layers were separated. The aqueous layer was

further extracted with chlorofeorm, and the combined organic



[N-{I-(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-N5

nmet hyl ] am nocar bonyl - 4- car boxy- 2- (4-fl uoro-2- net hyl phenyl ) pi peridine. (2)
I n di met hyl f or mam de was di ssolved 110 ng of the conpound of the above (1),
and added thereto were 96 ng of 21
1-[3-(dinethylanino)propyl]-3-ethy|carbo&iinide hydrochl ori de, 10 30 ngy of
1- hydr oxybenzotriazole, 0.1 m of a 40@6aqueous anmoni um sol ution, and the
mxuuemm;mlwedatron1tmmmauu [

3 h th | ut
e o BB e eh: B3 SEl EER b ra e h il I P, (ore

wer e separ atrd. rédbedaeganisc vhayem wad edgs hred (;N.'idvteh 815 meataf af edi Lmime,ofdri ed
and concentrated. The reS|d urlfle |I|c gel col um
A i RaSr=g: >

chr omat ogr apR§ SPBRPBRGFor fr c o Al vézﬁ my of (2R, 4S)-4-
gUlnOP?[bO”MhstﬁﬁFiﬁbr6§btb§l@heﬁyl ﬁ hydroxyethyl)lN— (4 20

i strifluoromethyl pheny met ocar bony
f1 uor o- 2 meP&NY éﬁ?FPBFSéLPﬁNﬁe 254 431 ﬁﬁ%# Q1'ﬁﬂﬂé;Y#?Qﬁ9%$& 4?&%nples 251
to 253 The 395&@§9e@ﬁymgm§h@@alr%nryato&r %Jﬁ)e\ﬁrcﬁdés%cﬁn@) tregteg 40 fhe

same nmanner as in le 250 (1) and 2 or qPIe 250 (2), to give
conpounds a$1lsHEw §m5TQB§§r?§ HOr&Re thys QQBXM9¥hNi|ﬁ of

tetrahydrOfHé%ﬂyﬂ%?mQh%%QEﬁ%%ya—Q—QM fluoro 2- methylphenyl) 4- (2~
(2R 4S)-1-[N-{1 %3 5-bistrifluoromethyl phenyl)ethyl}-

net hyl ] ani nBEﬁFBéﬁ?F ¥ L eRINOGEEEOPYHONY) FRERA L mﬁdr%wﬁi pet i T dhd
added t{gretoiwere 1.59 g of carbon 30 tetrabrom de and 1.26 g of

tri phenyl phosphine, and the mxture was stirred at roomtenperature for 2
hours. To t E&amgdeusBdn was added 80 m of di ethyl ether, and after stirring

the mxture, pfec'@'t@hego'ﬁ%obEbB%cﬁﬁbE@ﬁéﬂﬁﬁﬁéﬁﬁ&@%ﬁ%éﬁﬂvéd|4r§§'d”bf1he
organi c | ayer was concentrated and the 35 residue was purlfled by silica gel

col um Chrorﬁ'ﬁﬁ@éﬁép’ﬂy{(\ln .3 5- blstrlfluoromethylbenzyl)
methyl }aminocarbonyl-2-(4-flucro-2-methylphenyl)-4-

15 hydroxypiperidine, and 2.43 g of carbodiimidazole was added
to the solution at room temperature, and the mixture was
stirred for 1.5 hours. To the reaction mixture was added
water and layers were separated with dichloromethane. The
organic layer was washed with saturated brine, dried and the

20 solvent was removed by distillation under reduced pressure,
to give 5.99 g of (2R,4S5)-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2~(4-fluoro-
2-methylphenyl) -4-(l-imidazolylcarbonyloxy)piperidine.

(2) In a toluene solution (12 ml) of N,N-

25 dimethylformamide (5ml) was dissolved 1.17 g of the compound
of the above (1), and added thereto was 0.925 ml of ethyl
nipecotate at room temperature, and the mixture was stirred
overnight. To the reaction mixture was added ethyl acetate,
and the mixture was washed with water and saturated brine and

30 dried. The solvent was removed by distillation under reduced
pressure and the residue was purified by silica gel column
chromatography (chloroform:methanol=39:1), to give 1.24 g of
(2R, 48)=-1-{N-{3,5~bistrifluoromethylbenzyl)-N-
methyl}aminccarbonyl-4-(4-

36 ethoxycarbonylpiperidinocarbonyloxy)-2-(4-fluoro-2-
methylphenyl)piperidine as shown in Table 102.



hexane: et hyl acetate=10:1), to give 1.26 g of (2R 4R)-1-[N 108
{1-(5)-(3,5-bistrifluoronethyl phenyl)ethyl}-N

met hyl ] am nocar bonyi - 4- br ono- 2- (4-fl uoro- 2- net hyl phenyl ) pi peridine. (2) In
20 M of dinmethyl formam de was dissolvedlé 14 g 5 of the conmpound of the
above (1), and added thereto was 1.14 g £ pot assi um t hi oacetate and the
m xture was stirred at 80C for 2 hours. After the solution was cool ed down
to room ‘tenperature, an aqueous citric acid solution and ethyl acetate
were added EKe@PBEE aM8 | ayers were separated. The 10 organic |ayer was

washed with saturahedsbfiings a&hadoandascaaggauw@aed 08hg Lesitthee was
purified by silica gel col um_ chr omat ogr ap (n- hexane: ethyl acetate=6:1),

to gi ve 920CREPOBRA( 2R 4B¥ampheet§Pt hB |aflﬁﬁf{1|tbsyeze 4.8 ml of 1M
bi strifl uorge’%exhgh\eﬂ &%&Eﬂ@-e@h@%&y|s]o@mt'1%91aral%o'}wom2‘t@ﬂ1 elf%ture

fluoro-2-ne pi peridine as shown in Table 74 be|OM/ nples 255
to 256 The Béﬁﬁésﬁbﬁdﬁﬁ@?@tréltﬂfﬁg ofatde glisktpgice wasedadp@d theedled /i rhehe

sane manner I d te S n
Table 74 belan TBs R e b ol e e 8 R 8 as ot

(2R 4S) - 4- adéeyl Bh2l- RouROUE- hSrEEhEoriist Eictiducrodmstinyl pinshyhettiol Jwas
N-ret hyl | a”ﬂ:@%@%ﬂo%&o g%g(t‘hflg‘&gro%{ %gfr&%txh%ﬁ%gh?%oz?%%g il Neyay ;@/gd agdded

thereto were net e an sodi um hydr oxr de
sol uti on, andlphrefmrmt vegenwasided mhededo angorhaysmse Watndr & efp@rr L ebwish To

the sol i ot %o%ﬁ%q aPheaSPQQE%cC!Lg%éFl bdwﬁglil%' EtBOsQ ytrgbyze the

sane, and ano was renove y di's |on e resi ue were added
et hyl acet abelaadaselt drated bmidne:h@nédlamﬂs waeeYr @ 30 veehdivatddt ifiie tdrogani ¢

layer was dbhﬁ%raQ%d%%%%Q%E %QE The residue was purified by silica
gel column chromatography (chloroform:methanol=9:1}, toc give
1.05 g of (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-

15 methyllaminocarbonyl-4-(4-carboxypiperidinocarbonyloxy)-2-(4-
fluoro-2-methylphenyl)piperidine as shown in Table 102 below.
Example 3891

In 1 ml of dichloromethane were dissolved 64.8 mg of
the compound of Example 390 and 18.6 mg of ethanolamine, and

20 added thereto at room temperature was 48.6 mg of
carbodiimidazole, and the mixture was stirred at room
temperature overnight. A saturated aqueocus ammonium
chloride solution was added thereto and the mixture was
extracted with dichloromethane. The organic layer was dried

25 and the solvent was removed by distillation under reduced
pressure. The residue was purified by silica gel column
chromatography {(chloroform:methanol= 19:1), to give 17.8 mg
of (2R,4S8)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}laminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-{4-(2-

30 hydroxyethylaminocarbonyl) piperidinocarbonyloxylpiperidine
as shown in Table 102.

Examples 392 to 398
The compound of Example 390 and the corresponding
starting materials were used and treated in the same manner

35 as in Example 391, to give compounds as shown in Tables 102
to 103 below.



The residue was purified by silica gel columm chromatography (n

- hexane: et hyl acetate=6:1), to give 560 ng of (2R 4S)-1I-
[NN{1-(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-N
nethyl]aninocarbonyl-2-(4-f|uoro-2-nethyg ?enyl)-4- 35 net hyl t hi opi peri di ne
as shown in Table 74 bel ow. Exanples 258 To 263 109 The correspondi ng
starting materials were used and treated in the sane manner as in Exanple
257, to give conpogggs as shown in Tables 74 to 75 bel ow. Exanples 264 to
270 5 The CBFP@Bﬁﬁn g starting materials were used and treated in the

sane manner as in ExamﬁI@22&3 ofot@ilveneCQaRBOUAES caveshawl 7i iy Bables 76 to
77 bel ow. Exanples 271 8 The correspondln tartln materials were used

and 10 tredtBd4fh @ﬁéNséﬁeSnﬁﬁﬁéFlééuPﬁoﬁﬁé e@fﬂ give conpounds as
shown in Takesy18aknb2akeloomyl EX-QIIPJfQ%O%ZJQ-ZL%e%i@lBE% nr-espandi ng

starting materials were used _and_ treated in the sane manner as in Exanple
138, to Qi véemigagehydGadeoay IonywR PR TEdENSs 80 ¢girhdinGet BaPIo®ns13 To

4.2 mi of 4%R§€&9%hlr@rwsaql dgi g %tfhml-a%%foatleb%%yl ded- 3601410 2fd the
(2R 4S)-1-{N- (3, 5-bistrifluoronethyl benzyl)- N-methyl }amnm no-
car bonyl - 4- M K2 BT ERYAS- l§§r3rfyfleéiX)f9Ir Bef@Y30 bleyLbRyEGRBEAPH- mixture was

pyr rol i di n- Zaukeachony! Launok: 2abdr ok 2o i M RMANA] w Ripa/dine and

the m xture was stirred "hour roomtenperature. After
evapor at i onang @é@@éaﬁﬁé bﬂé@ﬁd@@dw@§lﬁﬁltu?b?eaoﬁﬂﬁﬁth@%énéeaﬁﬁeﬁthsoIvent

Vas renweddggtggggr{%%&%%%e}g? B %ﬁ?lr‘@%%u‘}'ess%}{%d%b@%éu%‘ wdk 25

nmet hyl enechl ori de an trie am ne and
purified by silica gel column chromatography
{chloroform:methancl=19:1), to give 0.89 g of (2R,45)-1-{N-
(3,5-bistriflucoromethylbenzyl)~N~methyl}aminocarbonyl=-4- (1~
benzylpiperidine-4-yl)aminocarbonyloxy-2-(4-fluoro-2-
15 methylphenyl)piperidine.

{2y In 10 ml of methanol was dissolved 890 mg of the
compound of the above (1), and added thereto were 400 mg of
palladium carbon and one drop of concentrated hydrochloric
acid, and the mixture was stirred in hydrogen atmosphere for

20 4.5 hours. After the reaction mixture was filtered and the
filtrate was evaporated in vacuo, the residue was
crystallized (ethyl acetate-hexane), to give 802 mg of
(2R,48)-1-{N-(3,5-bistrifluocromethylbenzyl)-N-
methyl}aminocarbonyl-2-(4~fluocro-2-methylphenyl)-4-(4-

25 piperidinyl)aminocarbonyloxypiperidine.

(3) In 2 ml of dichloromethane was dissoclved 14.2 mg of
3-hydroxy-3-methylbutanoic acid, and added thereto at room
temperature was 21.1 mg of carbodiimidazole, and the mixture
was stirred at room temperature overnight. To the reaction

30 mixture was added 61.9 mg of the compound of the above (2),
and the mixture was further stirred overnight. To the
reaction mixture was added water, and the mixture was
extracted with chloroform. The organic layer was dried and
the solvent was removed by distillaticon under reduced

30 pressure. The residue was purified by silica gel column

chromatography (chloroform:methanol=19:1), to give 57.5 mg of



acetylchloride were added to the m xture under ice-cooling. After stirring
for 1 hour under ice-cooling water was added to the m xture and the m xture
was extracted with chloroform The organic |ayer was dried over nmagnhesi um
sul fate and 30 evaporated in vacuo. The &?iidue was purified by silica gel
col utm chr omat ogr aphy (chrol of or m net hanol"'=49: 119: 1), to give 304 ny of
(2R, 4S)-1-{N- (3, 5- bistrifluoronethylbenzyl)-N— nmet hyl } -

anlnocarbony R) -.4-b oxy-| -

acetyl pyrrol'i Brﬁg §F6§r5§n9 ﬁ&?ﬁﬁpfﬂpFF98}89§%¥§)‘N'

net hyl phenymgphpen taﬁlﬂmeca&b@h@wnzi—n 4F&hle rd6 .2 -mexpnhesndltg 14- 3163110 The
correspondi pg starti.n rlals re used  and treated t he same manner of
Expnpl es 3183Y9E8Xyve PHﬁﬁéﬁ BIRETIAIRF %M Tables 86 and 87. Expnpl es

317 to 318 -:?»1Taﬁuﬁ@r:@%@a?db&gp§b@&tluaaerratserslh@lw% wer aapsed jand pdirgat ed the
same manner of EX les 1 (2) to give the conpounds as shown in Table 87.

Exanpl e 31 QEFﬁmElgsnﬂOthPoIQ@ne was di ssolved 98 ng of (2R 4S)-4- 10

am no-1-{N- (3, 5THb5E6h1E>|oH9606%t BxhReNaykho- Nowet thaMRQresponding
carbonyl - 2- (4-fl uor o- 2- net hyl phenyl) pi peri di ne, and added thereto was 24 ny

of succi ni c S&RKFANDIBaARE 10153 YeRE S eateidethy [thf FElMEFIRE MXtilt e was

refluxed fog,l8-ursg The Mot UnieWagreeehed dawn b, agmifnperaiure, and
then was 15 added water. The mi'xture was extracted with ethyl acetate, the

organic | aybel@ds dried and concentrated. The residue was purified by thin
| ayer s%élchgﬁ 160lg4n chromat ography  (chl or of or m net hanol =19: 1), to give
79 ng of (2R 4Sj-1-{N

(3, 5- blstrlfluorod@ﬁhﬂﬁbeﬂzﬁNr ﬁ1ﬁebhytraﬁﬂw@@@wﬁammlbﬁqzyka1N}

di oxopyr r ol kaQ)1 3 afidnll 4 nga LY RR SR B RRfH 1 A1 ) -
hydroxypiperidine obtained by treating the compound of
Reference Example 11 (2) in the same manner as in Example 2

15 was treated in the same manner as in Example 202, to give a
compound as shown in Table 105 below.
Example 404
The corresponding starting material was treated in the
same manner as in Example 20%, to give a compound as shown in
20 Table 105 below.
Example 405
The compound of Example 404 was treated in the same
manner as in Example 213, to give a compound as shown in
Table 105 below.
25 Example 406
The compound of Example 404 was treated in the same manner
as in Example 214, to give a compound as shown in Table 105
below.
. Examples 407 to 413
30 The corresponding starting materials were treated in
the same manner as in Example 257, to give compdunds as shown
in Tables 106 to 107 below.
Example 414
In 50 ml of methanol was dissolved 1.17 g of (2R, 4S5)-4-
35 acetylthio-1-{N-(3,5-bistriflucromethylbenzyl)-N-
methyllaminocarbonyl-2-(4-flucro-2-methylphenyl}piperidine,



shown in Table 87 bel ow. Exanples 320 to 330 The correspondi ng starting
materials were used and treated in the sane nanner as in Exanple 209, to
gi ve 25 conpounds as shown in Tables 88 to 90 bel ow. Exanple 331 The
corresponding starting naterials were usa& and treated in the same nmanner
as in Exanple 113, to give (2R 49)- 6% 5-bistrifluoronet hyl benzyl)-N
30 net hyl } am nocar bonyl - 2-(4-fl uoro-2- nethylphenyl) 4-

(et hoxycar bonyl met hyl ) - pi peri di ne as shown in Table 91 bel ow. _Exanpl e 332
In 20 m of 2P8t PERFHEr PEFEROWES &iCS8oIbFaPer adairg ofas 1.17 g of tert-

(2R 49)-1- {%E%aSbe%bfnb%kuga@@&HMawzybhbgleqaéntly, 25 ml of a 1M

nmet hyl } am nocar bonyl uor o- 2- net hyl phenyl’)

et hoxycar boﬁﬁPﬁ@FﬁylsﬁFiﬁéfnl AYREOXARE SPdadh itRerdtS adte U sIrqRy 188 thigreto.

al um num | i fRumBKen bde YRS o Qo%sc%(tll'r%d g 19160 AP S irred for

an hour._Slowy added thereto was of water and after stirring the

m xture ¥ or SQQVﬁPﬁuﬂﬂé§ rgmoffedofoya dﬂmtddd@&}é-’”sdm%ﬁ rﬁﬁﬁ%ﬁchep%ﬁﬂﬁjﬂ%n was

added and 5ahRe cFX ke MRS g‘:&ecrra%eerd ek 15010 1k 1M Aha O TRaL b e

precipitates were renoved I eth ether and water were added to the
filtrate, aﬁdtha)%értslr\ﬂéﬁd Sepacated dl!med or@hﬁn sollygat was fremoNed Washed

wth water, qdched 208, GRABESNLLH LA ICeqnpr e3suiee g residue was

10 purified by silica gel colum chro togra y (hexane: et hyl
acet at e=4: 1pux3fipd by gilve c83yeny co:rll.(nzﬂcztg)on_r@.t(q\}r(ap@ (hexane:ethyl

glﬁéikgtgﬁéﬁgﬁ}gﬁlD%HE§535§§§QQQ¥f%|pnﬂfgﬁigeggl5%6&? ﬁ%ug#g%le 91 bel ow.
Exanpl e 333bistriflucromethylbenzyl)-N-methyllaminccarbonyl-4-(2-tert-

butoxycarbonylaminoethylthio}-2-(4-fluoro-2-
methylphenyl)piperidine as shown in Table 107 below.
Example 415

15 (1) To 681 mg of the compound of Example 414 was added
2 ml of 4M hydrochloric acid-ethyl acetate solution under
ice-cooling, and the mixture was stirred at room temperature
for an hour. The solvent was removed by distillation, and a
saturated aqueocus sodium bicarbonate sclution was added and

20  the mixture was extracted with chloroform. The organic layer
was dried and the solvent was removed by distillation under
reduced pressure, to give 612 mg of (2R,4S5)-4-(2-
amincethylthio)-1-{N-(3,5~bistrifluoromethylbenzyl)-N-
methyl}aminocarbeonyl-2-(4-fluocrc-2-methylphenyl)piperidine

25  hydrochloride as shown in Table 107 below.

(2) In 1 ml of N,N-dimethylfcormamide were dissolved

55.2 mg of the compound of the above (1) and 9.1 mg of
glycolic acid, and added thereto were 24.9 mg of 1-(3-
dimethylaminopropyl)- 3-ethylcarbodiimide hydrochloride and

30 19.9 ml of N~hydroxybenzotriazole monohydrate, and the
mixture was stirred at room temperature overnight. Ethyl
acetate was added thereto and the mixture was washed with
water and saturated brine, dried and the solvent was removed
by distillation under reduced pressure. The residue was

35 purified by silica gel column chromatography
(chloroform:methanol= 19:1), to give 28.8 mg of (2R,4S)-1-{N-

15



The corresponding starting material was used and treated in the same nmanner
as in Exanple 245, to give (2R 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N-
met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl )-4-(N 20

pi razi ne-2-yl am no) pi peri di ne as shown i ble 91 below. Exanple 334 In 2
m of N, N-di net hyl f ormam de was di ssol ved 114 ng of

(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N-

oyt ol e 2ty AnPRO BB AR TR o GO S TR 2 TR A (e ur )

was added tlenete- undelthyc_epmqﬂ ngl-fand1-after Stl rring the m xture for 5
m nutes, 0.013 m of rreth% |od|de_ was added and the m xture was stirred at

room tenpefdfarEYRGEtY LIRS SRR P Hhd &t hyl

acetate, angeabiser stirring the mxture for 10 mnutes, |ayers were
separ atg% The organic | ayer, was washed wth brine, dried and concentrated
under reducEd2PPeesurtdl “Phe'¥sidue was purified by NH silica gel colum

chr omat ogr aphy ( hexage cepyurif & At 165-¢40:51) (1 )t r MM O& B35 dBbdfding
(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzy

|
met hyl } ani n&EAEBARG l‘@-t(%-]fal]tfor‘t?rze rfﬁerﬁﬂ%%éﬁyl‘ih% gaqe @anner as in

pyrazi ne- 2- yhahpTet iylsaniono) i Peyiwh Neomso s 4 rshmm elra‘?lTarpfé ovyg Exanpl e
335 In 40 mM of dichloronmethane was di ssol ved 8.0 g of

(2R) - 1- (N- (Be8opbi-stri fl uor onet hyl benzyl ) - N-
met hyl ) g n@g{g;nlg)q@ylﬂ%—m fluoro-2-met hyl phenyl ) -4- oxopi peridine, and added
thereto were m an et hanol solution of nethylamne (35% about 8M, 2

m of acetic aC| dInaﬁdmzl 2f ¢ .JF- Sl i ki aeaisde) wior chiyaRe ldeed ano- 4 e
mxture 10 wWas i3l IghRind WM Eemperatarse for, G dhars.nJo. ¢ he

carbodiimidazole was added thereto, and the mixture was
stirred at room temperature for 3 hours. To the reaction

15 mixture was added ethyl acetate, and the mixture was washed
with water and brine and dried. The solvent was removed by
distillation, and the residue was dissclved in 1 ml of
acetonitrile, and 0.025 ml of methyl iodide was added thereto.
The mixture was stirred at 50°C overnight. Subsequently,

20 0.025 ml of methyl iodide was further added and the mixture
was stirred at the same temperature overnight. After
removing N, N-dimethylformamide and methyl iodide by
distillation under reduced pressure, 1 ml of toluene and
0.040 ml of morpholine were added, and the mixture was

25 stirred at room temperature for 5 days. To the reaction
mixture was added water, and the mixture was extracted with
ethyl acetate. The organic layer was dried and the solvent
was removed by distillaticn under reduced pressure. The
residue was purified by silica gel column chromatecgraphy

30 (chloroform:methanol= 19:1), to give 38.0 mg of (2R,43)-1-{N-
(3,5~bistriflucrcmethylbenzyl)-N-methyl}aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-(2-
morpholinocarbonylaminoethylthio)piperidine as shown in Table
108 below.

35 Example 421

The compound of Example 415 (1) and the corresponding



solution were added a 2M aqueous sodi um carbonate solution and chloroform
and after stirring the mxture for 30 mnutes, |ayers were separated. The
aqueous | ayer was further extracted with chloroform and the conbined
organic layers 15 were dried and concentrgﬁﬁd under reduced pressure. The
residue was purified by NH silica gel colt chr omat ogr aphy( hexane: et hyl
acetate=2:1), to give a mxture of (a)

(2R,4S)-1-(N—é 5-bistriflu roneth¥lbenzyl

net hyl ) ani n8& FE&H?I mategipl,grgen! ﬁ&aﬁ)‘?ldpﬁé’nﬁh)e £25%¢ RAMARATIR peri di ne
and (b) (2Re4Rhple{ 203, 8o glve 2R 48)-1-{N-(3,5-

blstrlfluoronetﬁylbenz 1) ﬁanlnocarbonyl 2- (4-fl uor.o-

2- et hyl pheRyEjFrat ﬁﬁ?ﬁ?@&ﬁpﬁéﬁﬁﬁéﬂ dir e MeEhy Ly RaincaarRe bt et § it ans

above (1) wasmdisgobwedyin-44Q2ni(20f di chl oronet hane, and added thereto was
4.4 g of_di- 25 tert- butyldlcarbonate and the m xture was stirred at room
t enper at Uir e WWEEOXEMREDYS 2MERE ) SO AdsS OCHRYa it it [ PRHABIN G defu Shpwh

pressure, angd thejkespdugwag purified by silica gel colum
chr omat ogr aphy( hexane: et hyl acetate=10:1), to give 4.2 g of

(2R, 4S) - 1- { Rx@BP3ebiA2Lr i f | uor onet hyl benzyl) 30
N-met hyl } am nocar ‘?HByl:o%rééthHQha %t%‘?‘crt*lﬂgpﬂx%%&laﬁs( LRI useq and (2)

but oxycar bonyl - N- met hyl am no) pi peri di ne conmpound of
was treat edtweehedMiny §h6c ks aaased- @tShyln &e@tnml@ Fol 3nt i ton, 9 iR

concentg@teq2qug§L%LeqNqu BI ggQ %fiﬂ&%dﬂ%ﬁﬁ?ﬁ% feg¢ystalllzed by a

35 mi xed solution’ of hexane an hyl acet at e, Ive 3 6 g of

(2R, 4S) - 1- { NetBy3 IQI“SPPlCﬁIr@@M#ETZWHberfz?-yIOFW2rﬂI§t ylphenyl)-4-{4-(2

met hyl }am n | AT Tc] et t er|d|ne
hydrochlorl %%%gqgﬁéaén&neTa aﬂg%oﬁ%ﬁ@ﬁ#y¥g§& ef%d!§%%?%§§H2 12 g of
(2R, 4S) - 4- ePhiprydaibenyis- zh(oam ligofelde 108 below.

Example 423
15 The corresponding starting materials were used and
treated in the same manner as in Example 214, to give
(2R, 48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyl}aminocarbonyl-2-{4- fluoro-2-methylphenyl)-4-{4-{3-
methylsulfonylpropylaminocarbonyl)piperidinocarbonyloxy}-
20 piperidine as shown in Table 108 below.
Examples 424 to 425
The corresponding starting materials were used and
treated in the same manner as in Example 209, to give
compounds as shown in Table 109 below.
25 Example 426
In 1.5 ml of dichloromethane was dissolved 82.0 mg of
(2R, 48)~-1-{N-(3,5-bistrifluoromethylbenzyl)-N-
methyljaminocarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-
methylthicethylaminocarbonyloxy)piperidine, and added thereto
30 at room temperature 99.5 mg of m-chloroperbenzoic acid and
the mixture was stirred for an hour. To the reaction mixture
was added a saturated aqueous sodium hydrogen carbonate
solution, and layers were separated with ethyl acetate. The
organic layer was washed with saturated brine and dried, and
36 the solvent was removed by distillation under reduced

pressure. The residue was purified by silica gel column



met hyl phenyl ) - 4- pi peri dine was used and treated in the sane nmanner as in
Exanpl e 248, to give 3.8 g of (2R 4S)-1-{N-(3, 5-

bi strifl uoronethyl benzyl)-N-nethyl) am nocarbonyl - 4-
ethoxycarbonyl-2-(4-f|uoro-2-nethy|phenyhb%iperidine. 10 (2) The conpound of
t he above (1) was treated in the sane manner as in Exanple 250(1), to give
2.3 g of (2R 4S)-1-

{N-(3,5-bistrifluoronethylbenzyl)-N-nethyl)amnm.nqg-4-.carhoxy-.2-

(0 £ uor o S HEPRGEBAEATY pi GOLETE e TG GRS Lridh & O 6k .48 £ Tt s
3ﬁ7 to 340 Tbe,aan F—&spolnotiml@—siialttn'(irf)gurmtoafeitaiyslbmfzq;lused— and treated in

t he sanme manne in Exa e 25 ..Lt0 give ¢ ounds as shown in Table
01 bel ow. | ERERDYS SIS SERP Y R S B AR 4 (2

met hyl phenyi:phpesiudifee vara hient s penti e S iardd rigi i netsy ioweriag used
and treated in_the sanme manner as in Exanple 248, and purified by silica
gel col ERPSRatldGr BShP Y hexane: et hyl acetate=4:1), to give (2R 4S)- 25
1-[N-{I-(S) gkdmd1ki gtoryi f| uor onet hyl phenyl ) et hyl } - N-

met hyl ] am nocar onﬁl -2-(4-fl uorao-2-net hyl phenyl) - 4-

et hoxycar bonyl pi pééRdit§e -1 2N TRe Scompdiid tore nome tAydRe (2 Vids used and
treated inpbheysaakiRRS bRy -2 -Famhe pd (hoh G HEMe (242 &) -1 - 30
[NN{1(S)-(3,5-bistrifluoronethyl phenyl)ethyl}-N " ,

net hyl | ani nBeAPYSAPLCArOMBEYNRCEAANYGYA-P R igife MA S gisRaied e as

shown i py Tabhe 92ekifne PAMREST3p1ld AP, (R e LediV-ddh-{19) 3 $H-5-35
blstrlfluoronethy%phenyl)ethyl}-N—neph '] am _nocarbonyl -4-

car boxy- 2- ( piptgdddrernemeiypirenay) i afitel el i@ aeny 1-2- (4-fluoro-
2-methylphenyl)-4-(3-
methylsulfonylpropylaminocarbonyloxy)piperidine as shown in
Table 109 below.
15 Examples 428 to 431
The corresponding starting materials were treated in
the same manner as in Example 1692, to give compounds as shown
in Table 110 below.
Examples 432 to 433
20 The corresponding starting materials were treated in the
same manner as in Example 213, to give compounds as shown in
Table 111 below.
Examples 434 to 435
The corresponding starting materials were treated in the
20 same manner as in Example 214, to give compounds as shown in
Table 111 below.
Example 436
In 2.8 ml of acetonitrile was dissolved 130 mg of
imidazole-l-carboxylic acid N-(3, 5-bistrifluoromethylbenzyl)-
30 N-(2-methoxyethyl)amide, and added thereto was 411 ul of
methyl iodide, and the mixture was stirred at 50°C for 3
hours. The reaction mixture was concentrated under reduced
pressure. The residue was suspended in 2.7 ml of
dichloromethane, and added thereto were 89 mg of (2R,4S8)- 2-
35  (4-fluoro-2-methylphenyl)-4-(2-
hydroxyethylaminocarbonyloxy)piperidine and 50 pl of



correspondi ng starting materials were used and treated in the sane manner
as in Exanple 250 (2), to give conpounds as shown in Table 92 bel ow.
Exanple 350 5 In 12 m of tetrahydrofuran was di ssolved 1.62 g of
(2R,4S)-1-[N—{1-(S)-(3,5-bistrifluoronetﬁ&kphenyl)ethyl}-N—

met hyl ] am nocar bonyl - 4- car boxy- 2- (4-fl uoro-2- net hyl phenyl ) pi peri di ne, and
added dropwi se thereto was 2 m  of dinethylsulfide conplex of borane (about

10M, and the.l ixture was stirred _at roomtenperature for 16 hours. To
the reacti 551%%3?&@8\1\%$ a4 e&thH}HX%&rerréltaﬁar? 1T c‘fytah MR ure was
stirred for tempelatinse Abtrer(t heursact Tontwasreanpliehedixtiilte miaxt adeledas

concentrat ed under reduced pressure, and the resjdue was purified by silica
ol col umn ChigBtEE g L8 oAb Ao e R LT Tt A% 'S 30” g of
(2R 49) - | - [ Bxtlract8y «3.ch bihStoridctar.onehbBybphenyk) e} wiys dried over

met hyl ] am nocar bonyl - 2-(4-fl uoro-2- et hyl phenyl ) -4- hydr oxymet hyl pi peri di ne
as showrP i n™rIBES 198 ﬁéul%@.telzxa?m EOTRRIY t@% %e(rzpsv%aﬁd [NESFSYES- (3, 5-

bi strifl uorepet helsphery Wwset yddi-fYemetdy Idram-nesarnbanyl roa (fe1l _
fl uoro- 2- et hyl phenyl ) - 4- hydr gxynet hyl pi peri dine and the correspondin
starting maCSFPARS AREPENYs dE it Afedt & T He L Sahle iehridivasty m le
209, to giveeonpqundy Nas 3showl gt i A% ckaldled 1A el o)) Rxampl e 353
4- et hoxycar bonyl - 2- (4-f 1 uor o- 2- net hyl phenyl ) pi'peri dine and the
cor r espondi A ESCHFETRY i PEHNCAr @ sed dnd 11 ed me b anine ThntéeT  as
in Examphe %@%{0&%eﬁh§§éﬁ%ﬁ@@&%%dﬂ%loxy)piperidine as shown in Table 112
(2R, 4S)-1-[N{I-(R-(3,5-bistrifluoronethylphenyl)ethyl}-N
met hyl ] am n®&deony!| - 4- car boxy- 2- (4-fl uor o- 2- net hyl phenyl ) pi peri di ne as
shown in Ta@&%n%ﬁebq@mm

In 2.7 ml of dichloromethane was dissolved %4 mg of 2-

{4-fluoro-2-methoxyphenyl) -4~ (2-

15 hydroxyethylaminocarbonyloxy)piperidine, and added thereto
were 163 mg of 3-[(3,5-bistrifluoromethylbenzyl)-
methylcarbamoyl]-l-methyl-3H-imidazol-1-ium iodide and 50 ul
of triethylamine, and the mixture was stirred at room
temperature for 18 hours. To the reaction mixture was added

20 distilled water and the mixture was extracted with chloroform.
The organic layer was dried over magnesium sulfate and
concentrated under reduced pressure. The residue was
purified by thin-layer silica gel chromatography
{chloroform:methanol=19:;1), to give 84 mg of 1-{N-(3, 5~

26  bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-{4-fluocro
2-methoxyphenyl) -4~ (2-hydroxyethylaminocarbonyloxy)piperidine
as shown in Table 112 below.

Example 438
In 5.2 ml of acetonitrile was dissolved 201 mg of

30 imidazole-l-carboxylic acid N-{(1S)-1-(3, 5~
bistrifluoromethylphenyl)ethyl}-N~-methylamide, and added
thereto was 137 ul of methyl iodide. After the mixture was
stirred at 50°C for 3 hours, the reaction mixture was
concentrated under reduced pressure. The residue was

35 dissolved in 4.5 ml of dichlorcmethane, and added thereto was

132 mg of 4-({2-hydroxyethylcarbamoyloxy)-2-phenylpiperidine



Exanples 354 to 365 (2R 4S)-1-[N{1-(R)-(3,5- 35

bi strifl uoronet hyl phenyl)ethyl}-N nethyl]am nocar bonyl -

car boxy- 2- (4-fl uoro-2- et hyl phenyl ) pi peridine and the 115 correspondi ng
starting materials were used and treated.ijn the sanme manner as in Exanple
250 (2), to give conmpounds as shown in %&@Ies 94 and 95 bel ow. Exanpl e 366
51In 2 mM of dichloronethane was dissol ved 132 ng of

(2R, 4S)-1-[N-{1-(R)-(3,5- blstrlfluoronethylphen )et

nethyl]anlnBEQngnyﬂ 2Ec APBEHAYIAMARE UGG fhe Wﬁ%ﬂﬂﬂ%[ﬁﬁﬁQQQHrﬂi and

added t her etgoierempe@dtue For asahicurd.chirertde andcenendm@rtOke was
N, N- di methylformam de, and 10 the m xture was stirred at roomterrperature

for 2 hours2dFRE ar 8&cRANR OMSKICHE Mad Cdoh SEHIACRd @itk rt e dicdd it esur e.

To the resesiuga\é@rea added c21% fdf o¥im, t einRRWd Afrlyan ANG R A Zvdd dfeq
2-am no%ram ne and the mxture was stirred at roomtenperature for 16

hour s e RBHEcEPBReRtrates wasers reshicest Presd Wisder TRedGesd dyee¥asre, and

the residueg Ny I elg Q0| R Ryt aphy
(hexane: ethypgggégFa g %Q1Q¥1M@é%\i5¥id§n§(j (2R, 4S) -"1- fﬁgil (R - (3, 5-

bi str|f|uordﬁﬁtlﬁypéﬁéﬁlyp):@tthﬂer4wiﬁnt iy [garien deamisofl - (ER.AR) -1- [N-{ (5) -

fl uoro-2- methyhkphepyl ( )iRieeri dine 20 as shown in
Tabl ¢ 96 below’” %’Cé‘%&?%&%ﬁﬁmﬁé{l A,

bi strifluor mﬁrﬁhWI phénpICEeIpR YNt Ty l@@nylaaarbonyloxy) -2-
car boxyy@- (éhghyquQ%rqggg I%@e@ﬂéug|ywayﬂyg\%%§lgg¥$qud 25 treated in the

same manner , to give
(2R, 4S)-1- [Nxﬁmpéﬁ)4@§ 5-bi strifl uoronet hyl phenyl)ethyl}-N

nEthyl]aninocarbOQXh'%h(%'BhuQ&O%@kHE%HX&HH%nm%E'%ﬁssolved 127 mg of 1-
(3,5-bistrifluoromethylphenyl)ethyl imidazole-l-carboxylate,
and added thereto was 448 pl of methyl iodide. The mixture

15 was stirred at 50°C for 3 hours, and the reaction mixture was
concentrated. The residue was suspended in 2.7 ml of
dichloromethane, and added thereto were 102 mg of 2-[(2R,48})-
2-{4-fluoro-2-methylphenyl)piperidine-4-
yloxycarbonylamino]ethyl acetate and 50 pl of triethylamine,

20  and the mixture was stirred at room temperature for 18 hours.
To the reaction mixture was added distilled water and the
mixture was extracted with chloroform. The organic layer was
dried and concentrated. The residue was purified by thin-
layer silica gel chromatography (hexane:ethyl acetate=1:1),

25 to give 43 mg of (2R,48)-4-(2-acetoxyethylaminocarbonyloxy)-
1-{(S)-1-(3,5-bistrifluoromethylphenyl)ethyl}oxycarbonyl-2-
(4-fluoro-2-methylphenyl)piperidine.

MS(m/z) :623[M'+1]
(2)In a mixture of 0.9 ml of tetrahydrofuran and 0.1 ml

30 of methanol was dissolved 43 mg of the compound of the above
(1), and added thereto was 103 pl of a 1M agqueous sodium
hydroxide solution, and the mixture was stirred at room
temperature for an hour. To the reaction mixture was added
distilled water and the mixture was extracted with ethyl

35 acetate. The organic layer was dried and concentrated. The

residue was purified by thin-layer silica gel chromatography



hydr oxynet hyl pi peri dine as shown in Table 96 bel ow Exanple 368 30 In a

m xture of 20 m of toluene and 20 m of acetic acid anhydride was

di ssolved 1.07 g of the conpound of Exanple 268, and added thereto 165 ngy
of sodium acetate and the m xture was stjfyred while being refluxed under
heating for 16 hours. After the reaction m xture was cool ed down to 35 room
tenperature, an aqueous sodi um hydr ogen carbonate sol ution mas slomﬁy added

thereto unti) o fo mas enerat 116 _To. t he Xt ur dd

and et hyl ( ‘?OJWEIr ]s)e’patroat%]d"eT#n%%u jgu a ﬁagy\%ﬂther

extracted V\nlt—h(3 est-lmstacjeﬁlatcﬁ:oxwﬁuym@wnbletﬁdypr@ay&a:rlb@yﬂsz%qe dried

and concentsated gﬂder redyced pressure. The residue was 5 purified by
Lo

silica gel kh'& e: ethyl acetate=1:1), to give 980 ny
of (2R, 4S) - Inid¥ds3drhylaminocarbonyloxy) piperidine as shown in Table 112
bistrifl oronethylbenzyl) N- net hyl } am nocar bonyl - 2- (4-f | uor o-

2- et hyl heﬁﬁjﬁw¢ acet oxynet hyl t hi opi peridine as shown in Table 97 bel ow.
10 Exanpl e 38@mf12R A9 - 4- acet oxynet hyl t hi o-1-{N-(3, 5-

bi strifl uoronethyl benzyl)-N nethyl } am nocar bonyl - 2- (4-fl uoro-

2- met hyl phenyl ) pi gt i<t hdr et dbdtr Hime ket dhevaantl swekired w8 1%

Exanmpl e 214, ¢ o 21 Vs (2R, 48 £ Audi-2-methyl) phenyl-4-hydroxypiperidine,
acetoxynethylsqlfonyl-l- {N-(3, 5- blstrlfld%réﬁethilbenzyl hfp P

met hyl } ani noest Boiad LREEFTQoASE st R G 3 TP RS F Rli % BRCMshown in
Tabl e 97gbelQu, HXATPIE Ak |0, § QArnDfo £ of £ Ayl o4k A0 204 §9H§R§> of @M

aqueous 20 sodlunlhydrOX|de sol uti on was di ssolved 200 ng of 4S) - 4-

acet oxynet hyl3s TRIRALY fl{wr(@n%tfwlshwwhb%ﬂ%@m%@mzwwNvonylchlorlde
met hyl } am negar B« 25 4af HorO-Ladred iyl phenyt ) BhORT t hPErature for 21

hours. The reaction mixture was poured into water, and the
mixture was extracted with ethyl acetate twice. The organic

15 layers were combined and washed with saturated brine, dried
and concentrated. The residue was purified by silica gel
column chromatography (hexane:ethyl acetate=2:1—1:2), to
give 128 mg cf (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-
N-methyllaminocarbonyl-2-{(4-fluoro-2-methylphenyl) -4~

20 hydroxypiperidine as shown in Table 113 below.

Example 441

In 2.0 ml of dichloromethane was dissolved 560 mg of
(2R, 48)=1-{N~(3,5~-bistrifluoromethylbenzyl})-N-
methyllaminocarbonyl-2-(4-flucro-2-methylphenyl)-4-

25 hydroxypiperidine, and added thereto under nitrogen
atmosphere under ice-coecling, 1.5 ml of dichloromethane
solution containing 0.22 ml of pyridine and 0.314 ml of
phenyl chloroformate. The reaction mixture was stirred at a
temperature of 0°C to 5°C for 3.5 hours, and further stirred

30 at room temperature for 16 hours. The reaction mixture was
poured into water and extracted by adding dichloromethane
twice. The organic layers were combined and washed with'a 1M
aqueous hydrochloric acid solution twice, and was further
washed with saturated brine. The organic layer was dried and

35 concentrated. The residue was dissolved in 11 ml of N,N-

dimethylformamide, and added thereto under nitrogen



and the m xture was stirred at roomtenperature for 3 hours. The reaction
m xture was neutralized by 2M hydrochloric acid, 25 and the m xture was
extracted with ethyl acetate twi ce. The conbined organic |ayers were dried
and concentrated under reduced pressure1 50 give 80 ny of

(2R, 45) - 1- { N- (3, 5- 3

bi strifl uoronethyl benzyl)-N-net hyl } am nocar bonyl - 2- (4-f | uor o-
2-nethy|phengl)-4-hydroxysu|finyIpiperidine as shown in Table 30 97 bel ow.
Exanpl e 371aFRogpheke andadét 8APHr FPEPRES tHrSsoVI2d0 18304 ngloPft he conpound

of Exanpl e 26lanandmaddedshhergbomiasu@edwils ok i riehyk icediddeang the
mxture was stirred at 50C for 2 35 hours. The reaction mxture was

concent r at eHOBAE - t hEhe eEfaftiel OnaBl s hedvaf t hodredhintet Hekert angi ve 117 ny

of (2R 4S)- ; . .
(N (3.5 st TGS oY s BARSy PN B S Ho SR oy  graanie tavess
(4-f | uoro- 2warehybphéngl) phgerpdnad- #iyh] gatrraypesdubrdmeumdriiedi égedas shown
in Table 97 I 2 0 ; aphyd ur.an s .di | ved
) TR0l ST S RABUPLopEC. 51,000, 1t byt eangbeecslsas
hydr oxypr opghyamianogaebbuy|(cRlesofoyor ae2hasoly3Fhdny| t-o4gimeodidse madiode,

and added t e Wer e,.2 _of. A Pe f, _acetic acid
anhydri de, g%g’gﬁéwﬁiEpuggv§agl§?¥%Fgg%%8%%ghyégﬁgkg%ﬁeﬁgture for 5 hours.
To the reachebhydilriinecawbpeyadded 4af lagreods megdivdmphieydrldgdn (@ar bonat e

sol uti o an [ . m ti_rr r.an r.
Layers a%reg¥8%8%§?é§YgﬁggéPFgggPh§§SF§§%ﬁ%%FayéP%méé %ﬁg%@alghf?ﬁﬂﬁbééﬁ
twice, it wasldwi.ed and concentrated under reduced 15 pressure. The residue
was dissoIvEgainl%0q4§1 of ethanol, and added thereto was 1.5g of sodium
bor ohydri de GRA6r i ce- cooling and the m xture was stirred for 0.5 hours. To
t he In 8 ml of dichlorcmethane was dissolved 1.0 g of (2R)-

4—amino-1-{N~(3,5-bistrifluoromethylbenzyl)-N-

15 methyl}aminocarbonyl-2-(4~-fluoro-2-methylphenyl)piperidine,
and added thereto were 0.31 ml of triethylamine and 466 mg of
di~-tert-butyloxycarbonate, and the mixture was stirred at
room temperature for 16 hours. To the reaction mixture was
added water and the mixture was extracted with

20 dichloromethane twice. The organic layers were combined and
washed with saturated brine, dried and concentrated. The
residue was purified by silica gel column chromatography
{hexane:ethyl acetate=4:1), to give 481 mg of (a) (2R,4R)~1-
[N-{3,5-bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-

25 (4-fluoro-2-methylphenyl} -4-tert-
butoxycarbonylaminopiperidine and 516 mg of (b) (2R,43)- 1-
{N~-(3,5-bistrifluoromethylbenzyl}-N-methyl}aminocarbonyl- 2-
{4-fluoro-2-methylphenyl)-4d-tert-
butoxycarbonylaminopiperidine as shown in Table 113 below.

30 Example 443

In 3.5 ml of ethyl acetate was dissclved 700 mg of
(2R, 48)-1-{N-(3,5-bistrifluorcmethylbenzyl)-N-
methyl}aminocarbonyl-2-(4-fluoro-2-methylphenyl) -4-tert-~
butoxycarbonylaminopiperidine, and added thereto under ice-

35 cooling was 3.5 ml of 4M hydrochloric acid-ethyl acetate

solution, and the mixture was stirred under ice-cooling for



reaction m xture was added an aqueous ammoni um chloride solution and after
stirring the mxture for 30 mnutes, the 20 sol vent was renoved by
distillation under reduced pressure. To the residue was added water and the
solution was extracted wth chloroform éggce. The conbi ned organic | ayers
were dried and concentrated under reduc pressure. The residue was
purified by silica gel colum chromat ography 25 (chl orof orm net hanol =9: 1),

to give 9.6 of (2R 4S)-1-{N-(3- acetoxypropyl)-N (3,5, )
bistrifluoréﬁe?ﬁ?PS@ﬁzyl??3n§ﬂi¥§PBoH9F- g@ﬁ£¥@u8¥oéi§tlllatlonf and

met hyl phenybjuéddhydr @xepirReriicticn&aas eHhun ace thakl e figl atedxapl es 373
to 376 30 (2R_.4S)-1-{N-(3-acet oxyprop

. ( 1 )-N-(3,5-
bi strifl uor 6irbtEPEeRzy| TPakNRoERLbBAYEIMpReFLadPowere added chloroform

met hyl phenybhudahper axyRiRer istidiewd g drite 16Rr Is2IRANA N Gtinstialid g Jateri al s
were used and treated 1n the sanme manner as in Exanple 209, to give
conpounds aSeFR&ERTSAn TABReagpecss pavew WERafprEaghedivdth) ghdoppferm.

met hanol  wagpdi %%ﬁb&%@&%@ﬁ&i@ 1@%%1%%?1:@ W63 aGR! QoA dedd (3o S

bi strifluoronethyl benzyl)}am nocarbonyl - 4-
et hyl anm noc8iEenyB&x Y92 of4- (AR drSd A matitmppird Myl \3pidperi dine, 5 and added

thereto wasys (il 1Gh @ 2MAY %@ﬂqimmﬂ%ﬂ;ﬁ 98 U AN, 2nd 41 B xgure
was stirred at roomtenperature for 16 hours. To the reaction mxture was
added a 2M aquedhy 1 pineeanydd Bigeird dddied asolsiomwon itro Tedute al i e lavd t he

m xt ur ejyas g axtnact ad qMth 4Gy orof orm twi ce. The conbi ned organic |ayers 10

were dried, conCentrated under reduced pressure and purified by silica gel
col um chr onat ogr &pley coshlespenciimanettisaidingd maf e r itad sgiwesr 3¢ ad) agfd

(2R 49)-1-{M(3+34 in the same manner as in Example 138, to give
compounds as shown in Tabie 114 below.
Examples 450 to 451

15 The corresponding starting materials were used and
treated in the same manner as in Example 102 (1), to give
compounds as shown in Table 114 below.

Examples 452 to 469
The corresponding starting materials were used and

20 treated in the same manner as in Example 250 (2), to give

compounds as shown in Tables 115 to 117 below.
Example 470

In 1 ml of dichloromethane was dissolved 52.8 mg of
(2R, 4S) - 4-amino-1-{N-(3,5-bistrifluoromethylbenzyl)-N-

25 methyljamino- carbonyl-2-(4-fluoro-2-methylphenyl)piperidine
hydrochloride, and added thereto at room temperature was
0.017 ml of triethylamine and 24.3 mg of 1,l-carbodiimidazole,
and the mixture was stirred for 30 minutes. The reaction
mixture was added water and the mixture was extracted with

30 dichloromethane. The organic layers were washed with
saturated brine, dried and concentrated. In 1 ml of
acetonitrile was dissolved the residue, and added 0.025 ml of
methyl iodide, and the mixture was stirred at 60°C over night.
The reaction mixture was concentrated, and in lml of toluene-

35 acetonitrile (7:3) solution was dissolved the residue, and

added 24.4 mg of ethanolamine, and the mixture was stirred at



bi strifl uoromet hyl benzyl)-N-(3-hydroxypropyl)}am nocar bonyl -

4- et hyl am nocar bonyl oxy- 2- (4-f | uor o- 2- net hyl phenyl ) pi peridine 15 as shown
in Tabl e 99 bel ow. Exanples 378 to 381 The corresponding starting naterials
were used and treated in the sanme manner, gs in Exanple 377 to give
conmpounds as shown in Table 99 bel ow. 20 "EXanpl e 382

(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N-(3-

hydr oxypr opyl ) } am nocar bonyl - 4- t hi onor phol i nocar bonyl oxy- 2- ,

(4-f | uor o- 2 RS EFRERAITS 9 mdidfe MEL TFSed AR HEeFEEF PN fHE T Fe “REnner
as in ExanplheddiBwattergi weid 2ReARixkdd WP B racted with ethyl acetate.

bi strifl uoronethyl benzyl)-N-(3-hydroxypropyl)}am nocar bonyl - ,

4- ( 1- oxot hi GEr PRGIBINAG) d@Msnyiacx Ara-ec L FASRN R 18A phdiyd Y§isgeiiedi ne as

shown in TaRlse $9%heli@u Fxanlie88% 1 Bolldh 4Nrdnd bgegboxypropyl - N-(3, 5

30 bistrifluoraonethyl benzyl)}am nocarbonyl -2-(4-fl uoro- 2-

net hyl phenyl (FId-oxpdostypiefedndiiied vds J<sedigid 33 <hted ?h 3R 4Sardk Himner
as in Exampl@e 234 ;(Yr i3 drdne iy 18 J1I3R MRt ity T NaRESEQXMPE0pYL 2 N {3, 5

bi strifluoromet hyl benzyl)}am nocarbonyli™- 2- (4-fluoro-2- 35

met hyl pheny|Eluprgceyiethivdmhsaryildirie. ({-2y drx xorpot ATl 7 ) B hee abdiee (A3 was

used and treated 119 rdyid he saE Jjpnner as in Exanple 257, to give
(2R, 4S) - | -{%-% ?g] S?Hgi stH;!i f I uor onet hyl benzyl ) - N- hydr oxypr opyl } am nocar bonyl -

2- (4-f1 uor oExametlied gdnyd9) -48Q 2- propyl t hi o) pi peri dine. (3) The conpound of
Egeg?\?g‘{?z(R,ZLS;"’?i:r?%?%omstpro%@i%% std b itE AT TG A5 LAl e 213,
(3, 5- bi st ri fdngateretiny |then 8dne manrdaHrigpyBRame hechfbonye -give
2- (4- 11 uor o~ 23Rt I PREM W GR aRAN&s2-SH Td i1 9iperddi ne
Example 481
In 10 ml of dichloromethane was dissolved 430 mg of

15 (2R)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}amino-
carbonyl-2-(4-fluoro-2-methylphenyl)-4-oxopiperidine and 312
mg of 2-{2-aminoethylamino)ethanol, and added thereto at room
temperature were 0.086 ml of acetic acid and 669 mg of sodium
triacetoxyborohydride, and the mixture was stirred overnight.

20 To the reaction mixture was added water, and extracted with
chloroform. The organic layer was washed with saturated
brine, dried and concentrated, to give 581 mg of (2R,4RS)-1-
{N-(3,5-bistriflucro- methylbenzyl)-N-methyl}aminocarbonyl-2-
(4-fluoro-2-methyl- phenyl)-4-{2-(2-

25 hydroxyethylamino)ethylamino}piperidine
[{2R,45): (2R, 4R)=74:26]. In 2 ml of dichloromethane was
dissolved 116 mg of (2R,4RS)-1-{N-(3,5-
bistriflucromethylbenzyl)-N- methyl}aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-{2-(2-

30 hydroxyethylamino)ethylaminolpiperidine, and added thereto at
room temperature was 39 mg of 1,l-carbodiimidazole, and the
mixture was stirred for 40 minutes. To the reaction mixture
was added water, and the mixture was extracted with
chloroform. The organic layers were washed with saturated

35 Dbrine, dried and concentrated. The residue was purified by

silica gel column chromatography (chloroform:methanol=9:1),



as shown in Table 99 bel ow. Exanple 384 10

(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N-

hydr oxypr opyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2-
propyl t hi o) pi peri di ne was used and treat%%g n the same manner as in Exanple
214, to give (2R 4S)-1-{N- (3,5

bi strifl uoronet hyl benzyl)-N hydroxypropyl } am nocar bonyl - 2- (4- 15

fl uoro- 2- et hyl phenyl ) - 4- (pr opane- 2-sul f anyl ) pi peri di ne as shown in Table
99 bel ow. EX&nFh&e3d5)148 -my T Q2R 24949 (- Uok a2 2- met hyl phenyl ) - 4- ( 2-

hydr oxyet hy bagkRQgarRedne®a)1 i a1l )N eneai i 1t )i iGRI B8 RANAI -9 (20 1stcwdd ng
material were used and treated in the sane manner as in Reference Exanple 6,
to give 36 Agmethyirhegyl) 14¢(B; &~ hydroxyethyl)-2-oxoimidazolidine-1-

di met hyl be“?ﬁi‘]ﬁri =R ARG DO 22 (BAfd U Ok, 4R) -1-{N-(3,5- |
met hyl phenyl') - 4- ( 2- hydr oxyet hyl am nocar bonyl oxy) pi peri di ne as shown in

Tabl e 100 belewrif3 uprams td 3 el Jcdlr esidndi g istaganamn Wetdridt s were

d and t d @i {0 gi
(R 481 (P o e R B U Bt Ly atve
(4-f I uor o- 2ometmidarerdyidine (1230 mmfd%i}a%ﬁsarﬁm’armwf&@)kﬁ hdrdldine as

shown in Ta helow., Bxampl e 387 In 10 M of tetrahydrofuran was
di ssol ved 63%%g%g%5 ?fggfé)-Z-(4-fluoro-2-nethy|phenyl)-4-(2- 35

acet oxyet hyl ani nod&ebemyireepopidierd dite thydr seitiegriiades vearee akbst artteret o was
01 LA PSR 9 T8 s, 100 g L e LTy s, T
m xture wascompounds as shown in Tables 120 to 122 below.
Example 487
In 1 ml of dichloromethane was dissolved 12.4 ml of
ethylene glycol, and added thereto at room temperature was
15 32.4 mg of 1,l-carbodiimidazole. The mixture was stirred at
room temperature for 7.5 hours, and to the mixture were added
52.8 mg of (2R,48)-4-amino-1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}-aminocarbonyl-2-(4-
fluoro~-2-methylphenyl)piperidine hydrochloride and 0.021 ml
20 of triethylamine. The mixture was stirred for 4 days, and
the reaction mixture was concentrated. The residue was
purified by silica gel column chromatography
(chloroform:methanol=9:1), to give 16.4 mg of (2R,4S8)-1-{N-
{(3,5~bistrifluoromethylbenzyl)-N-methyl}-amino-carbonyl-2-
25 (4-fluoro-2-methylphenyl) -4~ (2-hydroxyethyloxycarbonylamino) -
piperidine as shown in Table 123 below.
Example 488
(1) In 3 ml of dichloromethane was dissolved 58mg of
triphosgene, and added dropwise thereto under -60°C was 2 ml
30 dichloromethane sclution containing 138 mg of N-{2-methoxy-5-
(5-triflucromethyltetrazole-l-yl)benzyl}-N-methylamine and
0.201 ml of triethylamine, and then the mixture was warmed up
at 0°C. The mixture was concentrated, and in 2 ml
dichloromethane was dissclved the residue. To the mixture
35 was added dropwise 2ml of dichloromethane solution containing

135 mg of (2R,4S)-4-(2- acetyloxyethylaminocarbonyloxy)-2-(4-



stirred at 65 C for 2 hours. The solvent was renoved by distillation under
reduced pressure, and the residue was 5 dissolved in 5 m of

di chl oronet hane. The m xture was washed w th water and saturated brine and
dried. The m xture was evaporated in vacyg and the residue was di ssol ved
in5mM of acetonitrile. To the solution s added 1 ml of nmethyl i odide,
and the m xture was stirred at 60C for 2 hours. The 10 sol vent was renoved

by distillation under reduced pressure. . The resjdue s dissolved in 20 n
of Letr ahyarriaa e R HeT R Wk g 1 Rend 65 5.
bi strifl uor aretdut yhamie - Zarty drtox el b e Nedetdyl e dea@ngooR. 5 M of

triethylamne, and the xture s stirred at 70*C 15 for 3 hours. To the
reaction ni ﬁ%@%‘é"%dﬂb‘éﬁ HhyFaY acdtat@adFarted” Mt 4as &S d

separated. Thaf JaHE tHaWeT x thWasSe did £de 2tk €ONE et F1at e §PEes rin eduged
pressure._ The residue was purified by silica gel colum chromatography

(chl or of 8r mGwstAEHOI LR 2 )Was Fied TEr Mpdte &l Wi A WwkE2 8% 20t he conpounds
(a) (2R 4S)-dszsracedoxyet MHAMNRACRIDUNE PiWified by thin layer silica
I-[N-{I-(S)-(3,5-bistrifluoronethyl phenyl)-2-hydroxyet hyl }-N ,

met hyl ] ami nctSk BHTR-GRE TR ot SL 2Rtnet Hyh I pertemaelOaht, (B give
(2R, 49) - 4- (2 ¢ Qﬁyekﬂyj@§?ﬂ@C?ir&%@%§%&§yétﬂ$}éﬁinocarbonyloxy)—1—[N—

(R -(3,5-bistrifluoronethyl phenyl)-2-hydroxyethyl }-N 25

met hyl ] am nolarsyex =345 1 ik bl 2o reneiyh phielyr 3 o ber 1 dy hebenagl shidwn i n

Table 1Q3 b%éﬁ%y@eﬁ%@cé@@owﬂzﬂt4%1%%&@%&?%?&?%”8%&2@%.Of the

conpound of Exariple 387, and added thereto was 1 aqueous
sodi um hydr d%& d&’ slo1 @22 Bh*1dnd the ni xture was stirred at room tenperature

for 16 hours. The rgacii an g MXtLF e y@sNeUtFal 4 gfick Yot N ac BM RINEOUS
hydrochloric acid solution, and the solvent was renoved by distillation

under reducletr 3t gesthanolred the vesi diesokyed atitietd chf of dRof i afid (2-
acetyloxyethylaminocarbonyloxy) -1-[N-{Z2-methoxy-5- (5~
15 trifluoromethyltetrazole-l-yl)benzyl}-N-methylljaminocarbonyl~-
2-{4-fluoro-2-methylphenyl)piperidine, and added thereto was
0.101 ml of a 1 M aqueous sodium hydroxide solution, and the
mixture was stirred at room temperature for 6 hours. To the
reaction mixture was added water, and the mixture was
20 extracted with ethyl acetate. The organic layers were dried
over magnesium sulfate and concentrated. The residue was
pufified by thin layer silica gel column chromatography
(chloroform:methanol=19:1), to give 36 mg of (2R,48)-1-[N-{2-
methoxy-5-(5-trifluoromethyltetrazole-1-yl)benzyl}-N-~
2b methyllaminocarbonyl-2-(4-flucro-2-methylphenyl)-4-(2-
hydroxyethylaminocarbonyloxy)piperidine as shown in Table 124
below.
Reference Example 1
To Grignard reagent prepared from 14.2 g of magnesium,
30 93.1 g of 2-bromo-5-flucrotoluene and 500 ml of
tetrahydrofuran was added drcopwise 50 ml cf 4-methoxypyridine
at -20°C under nitrogen atmosphere. After completion of
dripwise addition, the mixture was stirred at the same
temperature for 20 minutes. Further, the reaction mixture
35 was cooled down to -50°C, and 85 ml of benzylchlorocarbonate

was added dropwise, while keeping the temperature at -40°C or



35 water and |layers were separated. The aqueous |ayer was further extracted
with chloroform and the conbined organic 121 |ayers were dried and .
concentrated under reduced pressure. The residue was vacuumdried, to give
88 ng of a mxture of the conpounds (a) 1(ﬁ?,4S)-1-[I\I—{1-(S)-(3,5-

bi strifluoromet hyl phenyl)-2-hydroxyet hyl =N 5

nmet hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2-
hydroxyethylaninocarbonyloxy)piperidi?e and (b) (2R.4S9)-1-[ N

{1- (S) - (3, 5H51-i f PGEPENECRVLEHER PL2dRyBMIRFePRPEIQR, the

et hyl j am neGegamturd (F fdroreeZ-mmihy phad Jwds (Zrowly raised, 200 g

hydr oxyet hyl am nocar bonyl| oxy) pi peri dine as shown in Table 101 10 bel ow

Exanpl e 389 qf1)19e "¢ Addid iR DOt hane a2t SS9t VB YL DD ¥R Bf

(2R 49) - | - { N353 Rscbissdy 190 uoramed iyl benzykl N200 ml of a 5M aqueous
nethyl}anlnoqarbonyI12-(4-fIupro-2-netQ§thenyl)-4 15 hydr oxypi peridi ne, and
2.43 ¢ of carifodid mdar A Wekeradted added Ha st iR i o g he Jehk EeRperat ur e,

and the m xtyrsg Mas aSHdded difffe dau IOWS: 2P A8 I €3GHPR HE XdU & MRS

added water and layers were separated w th dichloronethane. The organic
| ayer was wdsirddi g tietsmhvdneimn mas drideavethdey o0l Ebhaveer wade¥ enoved

by distillatj d pressur 1.0 _gi .
(2R 49) - 1. {h{e?gf%bd%és%dﬁcee. LI CesitiRedih® IR I Ao m1 of ethyl

bistrifluor @mme&am!t)hwmwyxe} a'f‘ﬁﬁdi?ﬁ?mﬁﬁd ZF‘(MCM udie organic

£ Py L g e el and e g e CRLs et e

the conpoundiyadrfogere ceyvaEzly ,S@h@jtiauuec‘d}ct e et 102 e @rm, ndir bed er gk

ThEScoL e Mg S PE AME S AL s ges b gzaty e on o

Wi th wat er aticsiatlatatasd brdewe medlced pressure. The residue was
collected by filtration and washed with isopropyl ether, to

15 give 146.5 g of l-benzyloxycarbonyl-2-(4-flucro-2-
methylphenyl)-4-oxo-3, 4-dihydro-2H-pyridine as shown in Table
125 below. '
Reference Example 2

In 4600 ml of acetic acid was dissolved 1%0g of 1-

20 benzyloxycarbonyl-2-(4-fluoro-2-methylphenyl)-4-ox0~-3,4-
dihydro-Z2H-pyridine, and added theretoc was 91 g of zinc
powder and the mixture was stirred at room temperature for 24
hours. From the reaction mixture was removed insoluble
matters by filtration, and the solvent was removed by

26 distillation under reduced pressure. To the residue was
added 400 ml of ethyl acetate, and the mixture was washed
with an agqueous sodium hydrogen carbonate solution and
saturated brine, and dried over magnesium sulfate. The
solvent was removed by distillation under reduced pressure,

30 and the residue was purified by silica gel column
chromatography (ethyl acetate:hexane=2:1), to give 166g of 1-
benzyloxycarbonyl-2-(4~fluoro-2-methylphenyl)-4-oxopiperidine
as shown in Table 125 below.

Reference Example 3

35 To 132 g of l-benzyloxycarbonyl-2-(4-fluoro-2-

methylphenyl)-4-oxopiperidine were added 650 ml of methanol,



30 dried. The solvent was renoved by distillation under reduced pressure
and the residue was purified by silica gel colum chromatography

(chl or of orm nmet hanol =39: 1), to give 1.24 g of
(2R,4S)-1-{N—(3,5-bistrifluoronethylbenzyL%-N— met hyl } am nocar bonyl -4-(4 35
ethoxycarbonylpiperidinocarbonyloxy)-z-(dk § vor o- 2- met hyl phenyl ) pi peri di ne
as shown in Table 102. 122 Exanple 390 In 15 m of ethanol was dissol ved

1.08 g of the _conmpound of Exanpl e 389, and added therefo 4.8 m of 1M
pot assi um hf&%iodr%-%lwowqﬁhadﬁ &Y qorfl t ‘?%?’b‘?]teY IChfterrepr IR

tenper at ur e -qf2 ot henaHRdd I MRS U2 Bgshr ©RMno the. , Mxdur g yee ekérred for 3
hours. To the reaction m xture was added a 2M aqueous hydrochloric acid

sol ution an@igfol"amst RV & P HSTMRSEI BN fIntRY ? edRikRd fredks die

Water and chlQrafer mivangadded dhereld b1 ayes smaet ersepar af perad {dn 10
chloroform The organic |ayer was washed with saturated brinhe and dried,

and the 8ol V&t GRS SEHRED 4HF distavehit bl sthbleka b bom cerdpr esadinesd The

resi due was uddid By sjilyea 406 Ol UBL CHF 0NRS OYFBORY1-2- (4-fluoro-2-~
(chl orof orm et hanol'=9: 1), to give 1.05 g of _

(2R, 4S) -1 -{m@&ﬂ%@ﬂh%&ﬁ%ﬁﬁh%@%ﬂ%tkﬂw as shown in Table 125
nmet hyl }am n rhpenyl - 4- (4- car boxypi peri di nocar bonyl oxy) - 2- (4-

fl uoro- 2- et hyl phenyl ) pi peri di ne as shown in Table 102 bel ow. Exanple 391
In 1 M of deddmrsitetdwamelere di ssol ved 64.8 ng of the compound of

Exanmpl €1390 and 18&.6 f i hereto at room
npl €13 gﬁS%ﬁ?di &g?%gghﬁﬁlgg?gfggmMQP ?ﬂqfqof £

tenperature was 4 of ca rm and e mxture was stirred at
room tenpernavd axpgarany 1 A std i lat b atruediusy kpmeny Uht 4 cht ori de sol ution

vas added ! DAGRI AND NG 1B XA, 0 XIS ACGH YA1Dadl GRLOLRBB NalRy The
organi c | ayer was drie

the mixture was stirred under hydrogen atmosphere at rcom
temperature for 3 hours. From the reaction mixture was

15 removed insoluble matters by filtration, and the sclvent was
removed by distillation under reduced pressure. To the
residue was added 300 ml of ethyl acetate. Under ice-cooling
20 ml of 4M hydrochloric acid-ethyl acetate solution was
slowly added dropwise. The crystals were collected by

20 filtration and washed with ethyl acetate. After drying, the
crystals were added to a mixture of dichloromethane-an
aqueous sodium carbonate solution, and the mixture was
stirred. After the organic layer was separated, the aqueous
layer was further extracted with dichloromethane. The

2b organic layers were combined and dried over sodium sulfate,
the solvent was removed by distillation under reduced
pressure, to give 16.7g of 2—(4—fluoro—2—methylphenyl)—4,4—
dimethoxypiperidine as shown in Table 125 below.
Reference Example 5

30 To 130 ml of ethyl acetate suspension of 10.1 g of 2-
(4—fluoro-~2-methylphenyl)-4,4-dimethoxypiperidine and 3.18 g
of L-N-acetylvaline was added 35 ml of methanol, and the
mixture was heated to dissolve, and then, cooled down at rocm
temperature. After 3.5 hours, precipitated crystals were

35 c¢ollected by filtration, and washed with 20 ml of ethyl

acetate. The obtained crystals were dried under reduced



25 and the solvent was renoved by distillation under reduced pressure. The
residue was purified by silica gel columm chromat ography

(chl orof orm nmet hanol = 19:1), to give 17.8 ng of

(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzyl g N\

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl )-4-{4-(2 30

hydr oxyet hyl am nocar bonyl ) pi peri di nocar bonyl oxy} pi peridine as shown in

Tabl e 102. Exanpl es 39 0 398 ec ound .of ampl e 390 and the
correspondiﬁﬁeggP§Frin§u ngﬁgggymeggpﬁgegfaﬁ&ﬁéngPéﬂ'ﬁﬁstﬁgdfgne manner
35 as in Exanplret3d91l.ard tdeveniconpeundss as Stowwith Tablmes dH2 20 103

bel ow. 123 Exanple 399 (1) In 12 of. tol uene dissolved 1.17 of

(2R 4) 1 { ROLEOBSD FRerir bR e e and 0 81 ‘S dled

et gyl }?rr: n@@%h@)lﬂﬂri%t_( Hdﬂé@d&@r&gméirméédwlgﬁwhé )ardd (dorfcentrated under

i mi dazol yl car bonyl oxy) pi peri di ne, an ed thereto at room_tenperature was
1.14 ¢ o%l ATBRVRES 5§ pert PAtRE, Oglrr&ltnﬁ@l IgSeCiife Waks 28G5 &FMedr 3

days. To th@nueaelcamifiatidd emas o sdlded ethydtecet e mieh tdie WadHre was
washed with water ~and saturated brine and dried. The solvent was renoved by
10 disti || afPENCERd T SSeFSed b5t SBSIR & - Thed r5i thie) weis( 4 phti95ed by silica

el col um i i =L 9¢ i bYses f
(2R 49) 1 (R Bl o sty Boray ke mot o2 haear byl - 2¢) -
benzyl pi per ﬁ@ﬂ@m-ﬁxg@m%@aﬁ%ﬂ%&ﬁ@%f | uoro-2- 15

et hyl phgny RLFieRemd tane !0 10 nl of nethanol was dissol ved 890 ng of
the conmpound of the above (1), and added thereto were 400 of pall adi um

carbon and one dr@@ ofe Eon@ntieired dirRotADrILuEGH ot T e Ml ure was
stirred in hydsagen @t fi8f1benzyl) -N-methylamine was added 3.47 g

of 1,1’ -carbonyldiimidazole, and the mixture was stirred at
65°C for 20 minutes. The solvent was removed by distillation

15 under reduced pressure and added thereto was dichloromethane.
The whole organic layer was washed with saturated brine and
dried, and the solvent was removed by distillation. The
residue was dissolved in 26 ml of acetonitrile, and 4.84 ml
of methyl iodide was added thereto and the mixture was

20 stirred at 60°C for 2 hours. The solvent was removed by
distillation under reduced pressure, and the residue was
dissolved in 80 ml of dichlcromethane. Under ice-cooling,
5.17g of 2-(4~fluoro-2-methylphenyl)-4,4-dimethoxypiperidine
and 3 ml of triethylamine were added thereto, and the mixture

25 was stirred at room temperature for 2 hours. The reaction
mixture was poured into water and layers were separated. The
aqueous layer was extracted with dichloromethane. The
combined organic layers were washed with saturated brine and
dried, and the solvent was removed by distillation. The

30 residue was purified by silica gel column chromatography
(hexane:ethyl acetate=4:3), to give 9.7 g of 1-{N-(3,5-
bistrifluoromethylbenzyl)-N-methyl}aminocarbonyl-2-(4~-fluoro-
2-methylphenyl) -4, 4~-dimethoxypiperidine as shown in Table 126
below.

35 Reference Example 7

In 180 ml of tetrahydrofuran was dissoclved 9.7 g of 1-



20 4.5 hours. After the reaction mxture was filtered and the filtrate was
evaporated in vacuo, the residue was crystallized (ethyl acetate-hexane),
to give 802 ng of (2R 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N
nethyl}aninocarbonyl-2-(4-f|uoro-2-nethy|§¥§nyl)-4-(4 25

" pi peridi nyl)am nocar bonyl oxypi peridi ne. ( In 2 m of dichloronethane was
di ssolved 14.2 ng of 3-hydroxy-3-nethyl butanoi c acid, and added thereto at

room tenperature s, 21.1 of carbodiimdazole, and the m xture _was
stirred at Nﬂﬂﬁ%wﬁ%ﬁﬁ%ﬁ{ﬁg} T oY LoeR2 ¥ he N aieth bh! ABL R <R HPenhhs2 added
61.9 ng of t(me—mjmwm-nﬁ&tﬁmreé}qm{Q)zl—dﬂi@tﬁmdpﬁ;xéﬂi@m@ﬁ sNatheder
stirred overnight. To the reactjon mxture was added water, and the m xture
was  ext r actiE® WM EH or t A moTRe Y e Syl sl driedd apal theCB oY §@nt

was removed d3HdH StHdddtd Ombindeie NMEOUEEEE BDs DY ESSHEE. ad NEosRST due was
purified by silica gel colum chronatography,(chlorofornlnethanol:19:1), to

gi ve 57.5 nfe@repaturooms)an fauy 3, egt FHISSASTe Ty IHeriia uigture

met hyl } am nqcarganyly 25% 4s AW Qi i@t Syd D Wardedde (So1ution, .
hydroxy-3-nethy|butgry| plperldlne-4-@gl}an1nocarbonyloxyp|perldlne.as shown
in Tabl e 104 Caiadwdr & Bampias 2T 402 Thet bkpblerl: of T Extdmpl e Sghiy 2)
and the correspondidgy Siadd | 10 NBLRy] alSever e, t4Rat £ éPstQQr%a?Q HFQg@&.as
in Exanple 399 (3), to give conpounds as shown in Table 104 e oaL 1
Exanpl e 403 THRR@ABoUs (MY by st¥F Faciord et Hy| venwd| gcprate. The

S amncaiens 2 L4ty SRS BOERAL B DLOIR bR org
manner as i iEehpl §he solvent was removed by distillation. To the
obtained residue was added diisopropyl ether, and white
crystals were collected by filtration, to give 7.86 g of 1-
{N-{3,5-bistrifluoromethylbenzyl)}-N-methyl}aminocarbonyl-2-
15 (4-fluoro-2-methylphenyl)-4-oxopiperidine as shown in Table
126 below.
Reference Example 8
In 60 ml of tetrahydrofuran solution of 3.91 g of N-{1l-
{S)~-(3,5-bistrifluoromethylphenyl)ethyl}-N-methylamine was
20 added 2.34 g of 1,1’-carbonyldiimidazole, and the mixture was
stirred at 40°C overnight. From the reaction mixture the
solvent was removed by distillation, ethyl acetate was added
thereto and the whole organic layer was washed with water and
saturated brine, and dried. The solvent was removed by
25 distillation, and the obtained white crystals were collected
by filtration with diisopropyl ether. The obtained white
crystals were dissolved in 60 ml of acetonitrile and 3.4 ml
of methyl iodide was added and the mixture was stirred at
60°C for 2 hours. The solvent was removed by distillation
30 under reduced pressure, and the residue was dissolved in 40
ml of dichloromethane. Under ice-cooling, added thereto were
3.47 g of 2-{4-fluorc~2-methylphenyl)-4, 4~-dimethoxypiperidine
and 3.82 ml of triethylamine and the mixture was stirred at
room temperature overnight. The reaction mixture was poured
35 into water and layers were separated. The aqueous layer was

extracted with dichloromethane. The combined organic layers



15 was treated in the sane manner as in Exanple 209, to give a conpound as
shown in Table 105 bel ow. Exanple 404 The corresponding starting materi al
was treated in the sane manner as in Exanple 209, to give a conpound as
shown in 20 Table 105 bel ow. Exanpl e 405 The conpound of Exanple 404 was
treated in the sane nmanner as in Exanpl el42113, to give a conpound as shown
in Table 105 bel ow. 25 Exanple 406 The conpound of Exanple 404 was treated
in the sane manner as in Exanple 214, to give a conpound as shown in Table

105 bel ow. "BESmiaEhed M it S0 M e diRyst anRd i A5latt erRAl heer e

treated in 46 SHTE JBNNGIoAS | Bl BXEIP] B 2570n t9h @b ¥ er EQHPOYNGSe 85y $BOWN
in Tables 106 to 107 bel ow. Exanple 414 In 50 m of nethanol was dissol ved

1.17 g of (Frgexidss wetdd1svbied (1 (B gubi ek riet vohvdeehyr denzyng- N-
met hyl } am nogarhonyles 2= dior 9 %ﬁﬁ%@@b@%ﬁ&vﬁé P&Piﬂh &c &8§% g&ﬁugﬁgﬁd
thereto at roomtenperature Was 1.1/ g of tert- butyl 2-bronoethylcarbanate.
Subsequeht | yWa 5 dAe bt e KM © aied ush & gui Al 15 df x| sfel soedt #bnrowrs added

ol vent ves TEMRVEE I digt i1 MR ThN undseh evi e d M B U e

was extract emb vl the dif dh or cietdgmeousvashdtum i Ydr sat de asetiubione and dri ed.

Ine SO Ver PSR ELUALET e (PR Er SRR g due
were added water and ethyl acetate, and layers were separated.

10 The agueous layer was extracted with ethyl acetate. The
combined organic layers were washed with water and saturated
brine and dried, and the solvent was removed by distillation
under reduced pressure. The residue was purified by silica
gel column chromatography (hexane:ethyl acetate=2:1), to give

15 2.12 g of (2R)~-1~[N-{1-(S)-(3,5-
bistrifluoromethylphenyl)ethyl}-N-methyl]aminocarbonyl-2-(4-
fluoro-2-methylphenyl)-4-oxopiperidine as shown in Table 126
below.

Reference Examples 9 teo 11

20 The corresponding starting materials were used and
treated in the same manner as in Reference Example 8, to give
compounds as shown in Tables 126 to 127 below.

Reference Example 12
In 140 ml of ethanol was dissolved 16.7 g of 1-

256  benzyloxycarbonyl-2-(4-fluoro-2-methylphenyl}-4-oxopiperidine,
and added thereto were 3.74 g of hydroxylamine hydrochloride
and 4.41 g of sodium acetate, and the mixture was stirred at
room temperature for 2 hours. Ethanol was removed under
reduced pressure. To the residue were added water and ethyl

30 acetate, and layers were separated. The agqueocus layer was
extracted with ethyl acetate. The combined organic layers
were washed with saturated brine and dried, and the solvent
was removed under reduced pressure. The residue was
dissolved in 500 mi of methanol, and 23.2 g of nickel

35 chloride hexahydrate was added thereto and after stirring the

mixture, 3.7 g of sodium borohydride was slowly added under



10 acetate=2:1), to give 710 ng of (2R 4S)-1-{N-(3,5-

bi strifl uoromnet hyl benzyl)-N-net hyl }am nocar bonyl -4-(2-tert-

but oxycar bonyl am noet hyl t hi 0) - 2- (4-fl uoro-2- net hyl phenyl) pi peri di ne as
shown in Table 107 bel ow. Exanple 415 15 (1) To 681 ng of the conpound of
Exanpl e 414 was added 2 m of 4M hydrocﬁﬂ ric acid-ethyl acetate solution
under ice-cooling, and the m xture was stirred at roomtenperature for an
hour. The sol vent was renoved by distillation, and a saturated agueous
sodi um bi catbenapeliolbut kon was adaddtranea20 stthie neick tunde mass esadacdirad wi t h

ehlor of or m +The 0 ggRIC | GuPkaruRS, g1 £0-aDD1 G SOLYEAY 4aS 1 SamKed bY

distillation under reduce%epressure, to give 2-
am noet hyl t hedhctd{ Nre3shiei, s tanidf tgortdrwe tieslilderez WoreN-added an aqueous

T Y1) A TG RERY 5%, LIS A0eT) BRI s 25 rapn o 0
di;solvdﬂ 56o@ mgmpkréhereofoouret dfourhe @beveeftriandmixtumrg els glycolic
3 et hyl car bORPEAPRETHYr CENPBRrdE aA 50 SEG R o 6 R Ry DARIY Al e
nonohydr at ediahdotrbee tiiaxteur eThascshbined atrganom fLeypesawere aweheidght .
Sat ur at od bPTRE. 8 Led AR PEHE S ATV Rk PP B et (11 BB (Aer
r educed presgua&stIh&ame©hdueThasr85iﬁueihgeddb;ssﬂbbdai@em8®ohunnf
Ch omel o ABDLp(ehkoLelon Iethonol + 19 od 0 M Ve gt S o, (294 (N
f1 uoro- 2- mekhybgherylextd-1ihk amadsaxy agetofd grgp)eiyy | dHl o} fddperdrd nehas
shown in Tagkgtﬁgé w%%lggirred under ice-cooling for an hour. The
reaction mixture was poured into saturated brine énd layers
were separated. The agueous layer was extracted with

15 dichloromethane. The combined organic layers were washed
with saturated brine and dried, and the solvent was removed
by distillation under reduced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl
acetate=1:1}), to give 6.43 g of (a) trans-1-

20  benzyloxycarbonyl-2-(4-flucro-2-methylphenyl)-4-
propancoylaminopiperidine and 5.65 g of (b} cis-1-
benzyloxycarbonyl-2-(4-fluoro-2-methylphenyl) -4~
propanoylaminopiperidine as shown in Table 127 below.

Reference Example 13

25 1-Benzyloxycarbonyl-2-(4-fluoro-2-methylphenyl)-4-
oxopiperidine and iscbutyroyl chloride were used and treated
in the same manner as in Reference Example 12, to give (a)
trans-l-benzyloxycarbonyl-2-(4-fluoro-2-methylphenyl)-4-
isobutanoylaminopiperidine and (b) cis-l-benzyloxycarbonyl-

30 2-(4-fluoro-2-methylphenyl)-4-ischutanoylaminopiperidine as
shown in Table 128 below.

Reference Example 14
In 17 ml of ethanol was dissolved 1.73 g of trans-1-
benzyloxycarbonyl-2-(4-flucro-2-methylphenyl)-4-

35 propanoylaminopiperidine, and added thereto was 280 mg of

palladium-carbon (moisture content of 50.9%), and the mixture



5 Exanples 416 to 419 The conpound of Exanple 415 (1) and the correspondi ng
starting materials were treated in the sane manner as in Exanple 415 (2),
to give conpounds as shown in Table 108 below. 10 Exanple 420 In 1 m of

N, N- di met hyl f or mam de was di ssol ved 55. 2 of the compound of Exanple 415
(1), and 9.1 ng of carbodiimdazole maslgghed thereto, and the m xture was
stirred at roomtenperature for 3 hours. To the reaction 15 m xture was
added ethyl acetate, and the m xture was washed wth water and brine and
dried. The wabvehirwasd radsvedyyodgins@tiosringre atd ndnm rtesinhraweee for

di ssol ved i of e LteLle, s : - t byl .i.0di added
thereto. T e%ﬁ?kfdrérﬁgs£§$F%§gg %%gggEgogégn?%%?Er ubgééﬁgﬁg|$%l§%%0.oz5
m of net hyknidodittianmds wier tregovaddédd aiid ttild atibarur e Theagestiidueedast t he

sanme tenper .e.qQyerni ght . .Af.ter ke [ jJret hyl f.qr mam de and net hyl
i odi de by gpgé?ﬁ%§t%§kggn é@lkgdggédq%%@%%h?@&@ﬁ%g%iﬁggiguene and 0.040
m of no¥ phdkchderwépemadeadneard hiytie amiexttadreeSvds 25 sta rgiedk at72 aomof

e e A ol e 0 RGBS 208 e L
the sol vent aswatiowanuivedaly edil2tdi [Hedtowan under reduced pressure. The
oo o e RIS B e SO ol S o2, 20,
(3, 5-bi strifl uor oreehyblerzpondineshlrdmgnocardrdals e used and
[} uoro- 5 o pLLRSL) (2 e ol iiossy om ool ngcl LI 0) 1 per g ne
and the cor gespordmp@dunds as shown in Tables 129 to 130 below.
Reference Example 18
In 900 ml of ethanol was dissolved 110 g of 1-
benzyloxycarbonyl-2-(4-fluocro-2-methylphenyl)-4-oxopiperidine,
15 and added thereto were 24.8 g of hydroxylamine hydrochloride
and 29.3 g of sodium acetate, and the mixture was stirred at
room temperature for 5 hours. Ethanol was remocved by
distillation, and to the residue were added water and ethyl
acetate. Layers were separated and the agueous layer was
20 extracted with ethyl acetate. The combined organic layers
were washed with saturated brine and dried, and the solvent
was removed by distillation under reduced pressure. The
residue was dissolved in 2.4 1 of methanol, and 92.5 g of
nickel chloride hexahydrate was added thereto. After
25 stirring the mixture, 18.4 g of sodium borohydride was slowly
added under ice-cooling, and the mixture was stirred under
ice-cooling for 4 hours. Methanol was removed by
distillation, and to the residue were added aqueous ammonia
and dichloromethane, and the mixture was stirred at room
30 temperature for an hour. The reaction mixture was separated
by layers, and the aqueous layer was extracted with
dichloromethane. The combined organic layers were washed
with saturated brine and dried, and the sclvent was removed
by distillation. The residue was dissolved in 1.2 1 of
35 dichloromethane, and under ice-cooling added thereto were

45.2 ml of triethylamine, 74.5 ml of di-tert-butyldicarbonate,



127 starting material were treated in the same manner as in Exanple 420,
to give (2R 4S)-1-{N-(3, 5-

bi strifl uoronet hyl benzyl)-N et hyl } am nocar bonyl - 2- (4-f | uoro-

2- met hyl phenyl )-4-{2-(2 5
hydroxynethylanino)carbonylaninoethylthi&fﬁiperidine as shown in Table 108
bel ow. Exanple 422 The corresponding starting materials were used and
treated in the sane manner as in Exanple 213, to give 10 (2R 45)-1-

{ N- (3, 5- bi s&nicf [ther Sriathyieh &ty |HLINL afetdy 1Joam eEmPoHHLe-{x an hour.

fluoro-2- methyl pheny A rdi%tlde was poured into saturated brine, and th
met hyl sul fi nyl et hyl'am nocar bonyl ) pi peri di nocar bonyl oxy}- pi peri di ne as shown

in Tabl e 108dveloms. lBwanpiwe 4 ExtIm e coriheshioidiqupmatdranaeng Mbeerial s were
used and tr | r [ : ' -

(3R 491 (R o ST Cor oy B DT T 3 s e e 279,

f 1 uor o- 25 nedhjileghemyld) the 4ql3zent was removed by distillation under

met hyl sul f onyl pr | am rbopyl) pi.per.di a | .pi.peri di,ne as

shown in Tag%guf%%y6%%%&ﬁﬁ%txa%%ﬁe§e§§ghgoQ§§55$%g%8%%g£§§%ﬁ ﬁn% @%&rting
materials mmxﬁumme@hmmmaﬁugﬂﬁﬁﬁyigﬁ%fﬁn?amﬂumgmuﬂtafe#gzEy?mpieﬁﬂﬁ?, }o
ive conpo as 0 i e e . a n 0

9 mp #gﬁ:] e di(\é\agolgv}ea}a%—i—&e%gz&ox%ar%or%(l_@- Fél—gfuoro—]?—

di chl or onet
(2R, 459) - 1- { Me(t3y8dhiestyrli ) drareonethy drgnzadborylaminopiperidine and 37.9g

ot by 4 W ooty | G KOG Iy B BT e Bk SLees Tha By P Vot
t enmper at ur e t@9.t5 by cofy aartid ror logreirrbenizes il diicied sendshdvre in xTalsl= Wbl stirred
for an hourbéggmﬁhe reaction m xture
Reference Example 19
In 350 ml of ethanol was dissolved 37.0 g of cis-1-
15 benzyloxycarbonyl-2-(4~fluoro-2-methylphenyl)-4-tert-
butoxycarbonylaminopiperidine, and 5.5 g ¢f palladium-carbon
{moisture content of 50.9%) was added thereto, and the
mixture was stirred under hydrogen atmosphere at room
temperature for 2 hours. The reaction mixture was filtered
20  through Celite, and ethanol was removed by distillation, to
give 25.8 g of cis-2-(4-fluorc-2-methylphenyl)-4-tert-
butoxycarbonylaminopiperidine as shown in Table 132 below.
Reference Example 20
To 1.34 g of 3-hydroxyl-2-hydroxymethyl-2-
2b methylpropionic acid and 13 ml of acetonedimethylacetal was
added 95 mg of p-toluenesulfonic acid monchydrate at room
temperature, and the mixture was stirred for 6 hours.
Further added thereto was 95 mg of p-toluenesulfonic acid
monohydrate, and the mixture was stirred overnight. The .
30 solution was concentrated and poured into water and extracted.
The aqueous layer was extracted with chloroform. The
combined organic layers were washed with saturated brine,
dried, and concentrated. The residue was purified by silica
gel column chromatography (chloroform:methanol=19:1), to give
35 333 mg of 2,2,5-trimethyl-{1,3]dioxoclane-5-carboxylic acid as
shown in Table 132 below.



was added a saturated aqueous sodi um hydrogen carbonate solution, and

| ayers were separated with ethyl acetate. The organic |layer was washed with

saturated brine and dried, and 35 the solvent was renoved by distillation

under reduced pressure. The residue was pyrified by silica gel colum 128

chr omat ogr aphy (chloroforn1nethanol:19:1)¥$#(3 give 48.6 nyg of

(2R, 4S) -1 -{N-(3,5-bistrifluoronethyl benzyl)-N-

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2-

net hyl sul f oEiferByicEmEFsER SRl oxy) pi peridine as shown in 5 Table 109

bel ow.  Exanpl e 427 403RrAS)l -ty rirar by IRISMIRRNZH )5 Ny of 2-

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- mét hyl phenyl ) - 4- ( 3-

met hyl t hi oprebgpraisesdaiomildpist paridiite wds af dat’dd in 10 the sane

manner as i : : ' A= , 5 :

bistrifluor gﬁeﬁi&?\jy ﬁgﬁ%’ﬁﬁat@% \rﬁs}( g“%@aﬁ%ﬂ%ﬁz CA%; Pagrore was

2- met hyl phemyixred ingetirhyilaad damying gyl @n dooar boiyl kg sicgertiiginneass

shown in T I npl T 0 ' rting
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materials were treat € sarfe nmanner as i n
conpounds ageshrewatune Tald € Ikdidwel oWheEsadpltéond 32 st coh3®n2G atleel, and

Exanpl o 215 K3 Gs eomsiiIe St At AT e Del Gt ErgabiSs 434 to
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as shown in Table 132 below.
Reference Example 22
In a mixed solvent of 250 ml of toluene and 50 ml of
ethanol were dissclved 20 g of ethyl 2-chloroisconicotinate
15 and 20 g of Z-methyl-4-fluorcphenylboronic acid, and 5.8 g of
palladium tetrakistriphenylphosphine and 250 ml of a 2M
agqueous sodium carbonate solution, and the mixture was
stirred at 50 to 70°C for 2 hours. The solution was cooled
down to room temperature and extracted by adding ethyl
20 acetate and water. The organic layer was further washed with
water, and dried over magnesium sulfate and concentrated.
The residue was purified by silica gel column chromatography
{hexane:ethyl acetate=6:1), to give 24.8 g of 4-
ethoxycarbonyl-2-{4-fluocro-Z2-methylphenyl)pyridine as shown
25 in Table 132 below.
Reference Example 23
In 200 ml of ethanol were dissolved 5.2 g of 4-
ethoxycarbonyl-2-({4-flucro-2-methylphenyl)pyridine and 1.5 g
of platinum oxide, and 15 ml of concentrated hydrochloric
30 acid was added to the sclution. The mixture was stirred
under hydrogen atmosphere at room temperature for 5 hours.
Added thereto was 200 ml of water and the mixture was stirred
for 30 minutes, and then, insoluble matters were removed by
filtration through Celite. The inscluble matters were washed
35 with ethanol and the filtrate and the liquid used for washing

were combined and concentrated. To the residue were added



Exanple 436 In 2.8 nl of acetonitrile was dissolved 130 ng of

i m dazol e-| -carboxylic acid N-(3,5-bistrifluoronethyl benzyl)- 30

N- ( 2- met hoxyet hyl ) am de, and added thereto was 411 pl of nethyl iodide, and
the m xture was stirred at 50C for 3 hours. The reaction m xture was
concentrated under reduced pressure. Thet4%si due was suspended in 2.7 m of
di chl oronet hane, and added thereto were 89 ng of (2R 4S)- 2 35

(4-fluoro-2-methyl phenyl)-4-(2- hydroxyet hyl am nocar bonyl o 3/) pi peri di ne and
50 pl of 12%thwl eaeyadm redd ghdsathrahied WwRIemss s1adiwd i

terper at ur & 020, 110W., T e pl2act LaR AikhuLe cyas. afidedq 280 aqueous

citric acid solutlon e mxture was extr oro orm The
organic | ay@rOhAEtSLOdT weads ot f & iragnlesiaikasiul rieat e!;heemcbm‘@rﬂmtnqratvea:ls under

reduced prescﬁa‘fcr Cehq & Iegidug ‘ﬁ%%u%“é gle?‘dw%% %Q‘t’igg@éﬁr wﬁ'th' PR

chr omat ogr ap ofor M et Ranol =1
(2R 4S)-3- {P&d@,a&-djiﬁ:trrﬁlumur&ﬁmtdr}d bHTE)dc)ml:N:r(Qi organlc layers were

nmet hoxyet hyl&r}rﬁ%@ nocar bo bo yr32 S(Lfllgl uoraonc? ggqﬁggtplha%p a’bI e 1 32\3Le boi ovf/; of

hydr oxyet hyla nocarenonyci OXY) pl Peri di e as own ' in
Exanpl e 4372 m—z:isrwemfowmmwmamﬁmmsml ved 94 ng of 2-

nd added { ARG RN BT T % 4 5 5781 vt T9105T ot o7 ebayt So o
met hyl car barmyfd relraeetindm3te i2d dazol _-I iy um [ od| de and 50 pl of
LU e, and b LS yes ozf;as;oa%;\oat S FORRS Y5 19
was extract eff edHy edtHedr afedrandi el wedarrided ayeit e Trd egl over, fagnesium
sulfate andethoxycarbonyl—Z—(4—fluoro—2—methylphenyl)piperidine and 4.0
g of N-p-toluenesulfonyl-D-phenylalanine. The solvent was
concentrated by heating, 30 ml of diisopropyl ether was added
15 thereto and the mixture was stirred. Precipitated crystals
were removed and mother liquor was washed with a concentrated
agueous ammonia solution, dried and concentrated under
reduced pressure. To the residue was added 4.0 g of N-p-
toluenesulfonyl-L-phenylalanine, and 50 ml of ethyl acetate
20 and 30 ml of diisopropyl ether were added thereto and
dissolved by heating, the mixture was stirred at room
temperature for 16 hours. Precipitated crystals were
collected by filtration, washed with diisopropyl ether, and
dried, to give 4.0 g of N-p-tocluenesulfonyl-L-phenylalanine
25 salt of (2R,43)-4-ethoxycarbonyl-2-(4-flucro-2-methylphenyl)-
4-piperidine.

(2) The compound of the above (1) was dissolved in an
agquecus ammonia soluticon, and after confirming that the
solution was sufficiently basic, it was extracted with

30 chloroform twice. The combined organic layers were dried and
concentrated under reduced pressure, to give 2.6 g of
(2R, 4S8} -4-ethoxycarbonyl-2~(4-fluorc-2-methylphenyl)-4-
piperidine (optical purity: 96% ee) as shown in Table 133
below.
35 Reference Example 25
(1) In 50 ml of N,N-dimethylformamide was dissclved 7.5



concentrated under reduced pressure. The residue was purified by thin-I|ayer
silica gel chromatography (chloroform nethanol =19:1), to give 84 ng of

1-{N- (3,5 25 bistrifluoromnethyl benzyl)-Nnmethyl) am nocarbonyl -2-(4-fluoro
2- met hoxyphenyl ) - 4- ( 2- hydroxyethylanlnocarbonyloxy)plperldlne as shown in
Tabl e 112 below. Exanple 438 In 5.2 nl ofl4dcetonitrile was dissol ved 201 ngy
of 30 im dazole-l-carboxylic acid NN[(1S)-I-(3, 5-

bi strifl uoronet hyl phenyl)ethyl)-Nnethyl am de, and added thereto was 137 pl
of met hyl i gdiede3-Afltiaoprigpamolt ueadwad® dstofr ted tatoB0d digre ot kyl t he
reaction m I S 4 r o1 AN r was
35 dissolveékﬂogi%% Ecgléhﬁgsgﬁgt gné %% é@ﬁgﬁﬁﬁgﬁg?gnﬁaiﬁﬁi ng of
4-(2-hydroxmekhwkeamb&nﬁyhaxﬁﬁ thhewyimqmaanmUuietﬁbrzﬂﬁjhhhgﬂ oﬂb the
triethyl am ng, and. ! Be Hxlue was &l nhed ale 0Qmd enmeralis & {or,

hours. To t Feacti On M xture was Yoaqueous Citric aci solutlon
and the m xstuierniay téet mactted ewatth r@h:lrrort@frr@ranatamk tiver arrgamwer | ater was

dried 5 and_concentr at ed under duce ressur The residue s purified
by, L hi - oy BLAS G § ogal A AP S Pa gy e e, eSS b e A oot SR o gi ve

75 mg of (2Reé4Rpud wae{@Sﬂedla(&kBa@uﬁduﬁ|smﬂummﬂdeﬂﬂKﬂdé)Eﬁluﬂﬂeﬂ¢and
met hyl ] am n carg gylgﬁg&ﬁ eth | ami nocar b

oxg%-z 10 .
phenylplper|&| %55 H5elSGRAT | £SO 1 18YRE of
acetonitril aa\aaardlesisaln\ded:oiﬁénmaqfedlw(dbr Teistad ey aned hy impleenyl ) et hyl
| dazol| Lesbogylate,, Snd added L herelo des A48 Al Bl MU Lod ge: The
COﬂCentratedasﬁb&v@@Bu@u@Omaﬁdsuﬁpeﬁdmddﬁbﬁéfhdﬂe(Hnd 21.2 g of sodium
triacetoxy borohydride and 2.9 ml of acetic acid were added
and the mixture was stirred at room tempefature for 3 hours.
To the reaction mixture was added a 2M agueous sodium
15 carbonate solution. The mixture was stirred for 30 minutes,
and extracted with chloroform twice. The combined organic
layers were dried, concentrated under reduced pressure, and
purified by silica gel column chromatography (hexane:ethyl
acetate=4:1), to give 20 g of 3-tert-
20  butyldimethylsiloxypropyl-3,5-bistrifluoromethylbenzylamine.

(2) 12.5 g of the ccmpound of the above (1) and the
compound of Reference Example 5 were used and treated in the
same manner as in Reference Example 6, to give 19 g of (2R}-
1-{N-(3,5-bistrifluoromethylbenzyl)-N-(3-tert-

25 butyldimethylsiloxypropyl)}aminocarbonyl—Z—(4ﬂfluoro—2—
methylphenyl}) -4, 4-dimethoxypiperidine.

(3) 18.0 g of the compound of the above (2) was used
and treated in the same manner as in Reference Example 7, to
give 19 g of (2R)~-1-{N-(3,5-bistrifluoromethylbenzyl)-N-({3-

30  hydroxypropyl) }aminocarbonyl-2- (4-fluorc~2-methylphenyl)-4-
oxopiperidine as shown in Table 133 below.
Reference Example 26

(1) In 40 ml of dichloromethane was dissolved 4.8 g of

the compound of Reference Example 5, and 4.4 g of di-tert-
35 Dbutyldicarbonate was added thereto and the mixture was

stirred at room temperature for 16 hours. The reaction



di chl oronet hane, and added thereto were 102 ng of 2-[ (2R 4S)-

2- (4-fluoro-2-net hyl phenyl) pi peri di ne-4- yl oxycarbonyl am no] ethyl acetate
and 50 pl of triethylamne, 20 and the m xture was stirred at room
tenperature for 18 hours. To the reaction m xture was added distilled water
and the nixture was extracted with chl or’dform The organic |l ayer was dried
and concentrated. The residue was purified by thin- |ayer silica gel

chromat ogr aphy (hexane: ethyl acetate=l:1), '25 to give 43 ng of

(2R, 4S) - 4- ( piatarex yashyoarendeatisshyirsigr) -reduced pressure. The residue

1'{(8)'1'(3 - bi Li.f r t e ) y. OXY. %-?4_ _ L
(a1 bor o 288 PSRt A par e > MR e it T9)h Al of
0.9 nl of teesahydIf-U24n awrd Gdded ti@reffo metchdriod rwast wlfs ool s exk Srery of

the Co”poungtofrgtoﬁlet% VS a b fqn'}dfn &AL Lharete %ﬁo&qutgplth%f B stieaqueous

sodi um hydroxide solution, and e Xt'ure was stirre room ténperature
for an hour froo the reacttiiom miixtturmee wahedded unk stad | echoatteratal dritker

m xture was _extracted with eth 35 te. T y i .er. was._dried and
concent r at e§ SHHE lpéas&ﬁlerev\'/as%%ﬁr i %ggg%y%taﬁi Eﬁrgtf%%@s%ﬁ %éﬁglé:la 3e
chr omat ogr aply utdl chirohlateframnyetteareol ek HY ], daetitve=871ng ©f give 3.9

F tor o 2- moChy T pHBNy I E 22 G SN Bt AR 0k BORYAGy B Hor 570 8¢ Shown
in Table 112xcpipelrdeinexanple 440 In 2.4 m of N N-dinethylformani de was
o ssolveg S0 T o (3R 4952 ar 2t ot 4= e per i e
0.044 m of clomipeuliyd af RecatbS& 3y Oofadded thereto was 400 mg of sodium
(3,5-bistri E)lolil:%rh?/rcri?:ti% baetnz—yZ|(.‘?°_Cl\,l- rger;[cpytlhaemn?iofta&rbeon és(.;hslglriggd for an hour.

To the reaction mixture was added an agueous ammonium

chloride sclution, and ethanol was removed by distillation.

15 To the residue were added ethyl acetate and water and layers
were separated, and further washed with water. The organic
layer was dried and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
{hexane:ethyl acetate=4:1), to give 3.1 g cf (2R,48)-1l~tert-

20 butoxycarbonyl-2-(4-fluoro-2-methylphenyl)-4-
hydroxypiperidine.

(3) 3.1 g of the compound of the above (2) and the
corresponding starting material were used and treated in the
same manner as in Example 209, to give 2.3 g of (2R,4S)-1-

25 tert-butoxycarbonyl-2-(4-fluoro-2-methylphenyl)-4-(2-
hydroxyethylaminocarbonyloxy)piperidine.

{(4) In 20 ml of a 4M hydrochloric acid-ethyl acetate
solution was dissolved 2.3 g of the compound of the above (3),
and the solution was stirred at room temperature for an hour.

30 The reaction mixture was concentrated under reduced pressure.
The residue‘was dried, to give 1.5 g of (2R,45)-2-(4-fluoro-
2-methylphenyl)-4-(2-acetoxyethylaminocarbonyloxy)piperidine
hydrochleride.

(5) In 25 ml of a 1M aqueous sodium hydroxide solution

3b was dissolved 1.5 g of the compound of the above (4), and the

solution was extracted with chleoroform twice. The combined



The reaction mxture was stirred at roomtenperature for 21 hours. The
reaction mxture was poured into water, and the mxture was extracted with
ethyl acetate twice. The organic 15 | ayers were conbi ned and washed with
saturated brine, dried and concentrated. The residue was purified by silica
gel colum chromat ogr aphy (hexane: et hyl 14@et at e=2: 1--X1:2), to give 128 ny
of (2R 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-

N- net hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) -4 20 hydr oxypi peri di ne as
shown in Tabreganig bevews wExanplrdedsandnc2ngenitreftedi eimideromscdvass was

di ssol ved 5 ( 45) - 4 S5zbistriflu hyl hepzyl } =Ny oy _
nethyl}aninéggggggér-Zfﬁ%mf%%%?%gg&%%tﬂg}%ﬁéngé)gggg§&h§d$o§$p#%§fﬁa?ne, and
added t her efo (dndénombt-Eogenhydpmesyierd -udder ice-cooling, 1.5 m of

di chl oronet hane _so LQn . t.aknin i : fo.pyri.di nd .Q. m ,of
phenyl chl oréd EPﬁﬁFéH&#%gl%%g@ ;}Dgrr\ly%o%yﬁ%ég\%gdslt ?ér ra%d%\&arf ]’[ne%g.’rla ul%éj’ of
OC to 5C fobeBc®.hours, and further stirred 30 at roomtenperature for 16

hours. The ﬁe%ction 'xturz m& poured into water and extracted by addi ng
di chl or onet RGAEL S &E**FRe orfdani ¢ | ayers were conbined and washed with'a

1M aqueous hydrochhozt¢ ati dfsatatbantim eewaandivasliratt ke gwashedsw th
saturated byri.ne. .The organic.layer dried d concentrated.. The

resi due vvasgalsg§6}\1/é18rf’ eﬂ}y e%ﬁzal%téaﬁ%yéjieﬂeﬁﬁ%%ﬁ%@, watE %g(fsed? Heret o
under nitrogeamé3Rylaungsphere iaad dat, BaeMg efpeatunde pmsdsidifd m  of

et hanol gm ne, .and.the m xture s stirred at 6 for, 26 hours. The reaction
T xrur Lo R BORPEA P PB i 6 Tand T ARt ARy Red i e S q B,

The organi cal ageperatweke ogomsi‘ned cand "washed 1@ Hyusat,uriat ethddgmssendyd ed
and - concentrated, ) IS na®2adYe WRE Y LhLedBY 2hh! 2s980ng0LETY,

inscluble matters were removed, and ethyl acetate and water
were added to the filtrate and layers were separated. The

15 organic layer was washed, dried and concentrated under
reduced pressure. To the residue was added 50 ml of a 40%
methylamine-methanol solution, and the mixture was stirred at
rcom temperature for 16 hours. The reaction mixture was
concentrated under reduced pressure. The residue was

20 purified by NH silica gel column chromatography (hexane:ethyl
acetate=1:2), to give 1.23 g of 1-(3,5-
bistriflucromethylphenyl)-2-hydroxyethylamine as shown in
Table 133 below.

Reference Example 28

25 (1) In 43 ml of dichloromethane were dissolved 2.45 g
of 3,5-bistrifluoromethylbenzaldehyde, 835 mg of 2-
methoxyethylamine and 687 pl of acetic acid, added thereto
was 3.12 g of sodium triacetoxy borohydride, and the mixture
was stirred at room temperature for an hour under nitrogen

30 atmosphere. The reaction mixture was washed with a 0.5M
aqueous sodium hydroxide solution, dried over magnesium
sulfate, and concentrated under reduced pressure., The
residue was purified by NH silica gel column chromatography
(hexane:ethyl acetate=19:1—9:1), to give 2.76 g of 3,5-

35 bistrifluoromethylbenzyl-2-methoxyethylamine.
MS(m/z):302[M+1]"



chr omat ogr aphy (chl or of orm nmet hanol =39: 1), to give 493 ng of

(2R, 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-N

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl )-4-(2- 10

hydr oxyet hyl am nocar bonyl oxy) pi peri dine as shown in Table 113 bel ow.
Exanpl e 442 In 8 nl of dichloronethane wasdi ssolved 1.0 g of (2R)-

4-am no-| - (N-(3,5-bistrifluoronethyl benzyl)-N 15

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) pi peri di ne, and added
thereto were 0.31 (@) dh @r imdxied ®vilvd igmd of66 Imjrlofcf toluene and 4 ml of

di -tert-but r honat .and A r irr tc_roomtenperature
for 16 hour}sq.eCEF1 tﬁ% ;&Z%c;%tril?r% n"‘%a;]steudrﬁrﬂes)&'tvd\/ltjis‘JE‘e agde—)}[ tcgfirj 3:'P;l.’n‘sd the m xture was
extract ed wibtits t20 fdivcidooredript Hreme ytiw Zane U yortganliaon i reyye rasd ot et lvomdti med
and washed w_t t t rine, i . trat The. i due. was
purified by w\s%sl iric:'zl%gg:lr %cfglthr;n C rrgﬁoraﬂ@g%lgigﬂ'y&%g(an%cgt Iiﬁ mglc}é%'glt%e%i) , to
gi ve 4815ny safirr®d @@RHR Ifor 3 hours. To the reaction mixture was

N- (3, 5- bi st.rj f| uor.omethyl 1) - N et hyl }and 1,2 2
(0t uor o 2 e R S B R B, St BT G and ™16 1y
of (b) (2R 4S)gantc {INyed, e siridd uoreanmeidydrangy | i Nawes hyd 3 Bed naear bony! -

2- (4-fluoro-2-nethyl phenyl)-4-tert butoxycarbonyl am nopi.peri di ne as shown
in Table 115BEGW. atféf ereléﬁgq#: %’t.%ssrﬂreo'f g?‘ﬁylreﬁc}éjtuﬁ &4%as di ssol ved

700 mg of (RRi4S)ed HyNs(i3,iTaig I i dd Luesro net tymdiengnd PhN-

met hyl } am nocar bonyl - 2- (4-f | uor o- 2- met hyl phenyl )-4-tert- .

but oxyciﬁ]bon()ﬂhérﬂrrﬂﬁﬂrﬁléﬁccﬁtr?éﬁeza%fdlﬁ’d éé) t hEPeE%SVEnéeF%i 8e ©35 1FYGPZRG Bas
3.5 m of 4N-hydmesiidd aded d -yl s acetBieromsal Hitlisenz @ik + he mi xture was
stirred under, | e 9ling f0r 233,30 TNUST. T SN vas remved by

Reference Example 29
(1) In 15 ml of N,N-dimethylformamide were dissolved
15 3.94 g of 2-bromo-5-fluorophenol and 1.62 ml of methyl iodide,
slowly added thereto was 5.08 g of potassium carbonate under
ice-cooling. The mixture was stirred at room temperature for
3 hours. After insoluble matters were removed by filtration,
distilled water was added to the filtrate, and the mixture
20 was extracted with diethyl ether and washed with saturated
brine. The organic layer was dried over magnesium sulfate
and cconcentrated under reduced pressure. The residue was
purified by silica gel column chromatography-(hexane:ethyl
acetate=19:1—9:1), to give 4.10 g of l-bromo4-fluoro-2-
25 methoxybenzene.
MS(m/z):204/206 (M"+1),
{2) To 7 ml of tetrahydrofuran were added 486 mg of
magnesium and trace of iodine, and dropped thereto was a
solution of 4.10 g of the compound of the above(l) in 16 ml
30 of tetrahydrofuran, to prepare Grignard reagent. To the
solution, a solution of 1.96 g of 4-methoxypyridine in 7 ml
of tetrahydrofuran was added dropwise under nitrogen
atmosphere at -60°C or below. Subsequently, a solution of
3.75 g of benzyl chloroformate in 18 ml of tetrahydrofuran
35 was added dropwise, and the mixturé was stirred for 3 hours.

The temperature of the mixture was raised to room temperature,



added to the residue was ethyl acetate and subjected to filtration. To the
collected materials were added chl oroform and a 2M aqueous sodi um hydr oxi de
solution and layers were 5 separated. The aqueous |ayer was extracted with
chl oroform The conbi ned organic | ayers were dried and concentrated, to

gi ve 489 ny of (2R 4S)-4-anino-I-{N(3,5-1°1

bi strifl uoronethyl benzyl)-N-net hyl } am nocar bonyl - 2- (4-f | uor o-

2- et hyl phenyl ) pi peridi ne as shown in Table 113 bel ow. 10 Exanples 444 to
449 The cor EashdRdimg ot & t5 P IrDBrY & i Nt eaistdahdtion edd 2dadded he sane

manner as | %h%&%&?@l.eléﬁ%hm&%tﬂir\éewa%OER%Q@%e@iS WwIRQWL Y Tahl e Jkd g ow.

Exanpl es 450 to e corresponding starting nmaterials were used and
treated i n thashsshwitdnmatustied baims e Th2 erganic diaxer campolmidgsl and
shown in Ta . | 2 : - j st j
materi al s V\glroglctj?é‘elcdggér?gﬂ Zgﬁt%?ggt%%gﬂ?nw{a%eﬁgggq%ﬁ%r%}g@{% %&m@%
(2), to givehrcograwdspras Glwowend retfabl esceltld d-e2 117 laed )gw.t dExgingd & .42 | n

3ol oo spomethang e el asgl yeg 8 SR oL L2 A8 prans) —4-oro-
car bonyl - 2- (34-4Hdidryatrs1aH-+pptpioeima ) pi peri di ne  hydrochl ori de, and added

thereto at room npgr re,was 0.017 ml of triethylamne and 24.3 ng of
1,1-carbodii ((5‘13/{223‘ éaé\b&rta‘iljhe m xture was stirred for 30 m nutes. The

reaction mxture (83s Iaddedhinstdersand itdre afi XtUmel vefs extbaact eshav & mBOof

 ohlor g5 e T 1 A0 S8 S 01 VRSO, WL I 5L BLE, Db e O o

a_dded 0. 025 adovef (216t ad iatiake, t ek tdiavas X1 W6 engvast stbdied labr 60 oves

ni ght. and the mixture was stirred at room temperature for 6 hours.
The reaction mixture was concentrated and distilled water was
added to the residue. The mixture was extracted with

15 chlorecform, and the organic layer was dried and concentrated
under reduced pressure. The residue was purified by silica
gel column chromatography (chloroform:acetone=19:1—9:1), to
give 1.62 g of 1- benzyloxycarbonyl-2-(4-fluoro-2-
methoxyphenyl)-4-hydroxypiperidine.

20 MS{m/z):360[M'+1)

(4) In 20 ml of toluene was dissolved 1.62 g of the
ccmpound of the above (3), added thereto was 876 mg of 1,1'~-
carbonyldiimidazole and the mixture was stirred at 60°C for
an hour. Added thereto was 1.09 ml of ethanclamine, and the

25 mixture was stirred at 60°C for 6 hours. To the reaction
mixture was added distilled water and the mixture was
extracted with chloroform. The organic layer was dried and
concentrated. The residue was purified by silica gel column
chromatography (chlecroform:acetone=4:1—1:1), to give 1.81 g

30  of l-benzyloxycarbonyl-2-(4-fluoro-2-methoxyphenyl)-4-(2-
hydroxyethylaminocarbeonyloxy)piperidine.

MS(m/z) :447 M +1]

(5) In 20 ml of methancl was dissolved 1.81 g of the

compound of the above (4), and added thereto was 90 mg of 10%

35 palladium-carbon, and the mixture was stirred at room

temperature for an hour under hydrogen atmosphere. After



The reaction m xture was concentrated, and in im of toluene 35 acetonitrile
(7:3) solution was dissolved the residue, and added 24.4 ny of

et hanol am ne, and the m xture was stirred at 134 roomtenperature for 30

m nutes. To the reaction m xture was % water, and the m xture was
extracted with ethyl acetate. The organ l ayer was dried and concentr at ed.
The residue . was purified by silica gel colum chronatography 5
(chloroforninethanol 1), to give 53.1 ngy ofé%fR 4S5) -1 - {N-

(3, 5-bistri f-néeil@hé?hwa%ﬁzy%l yenemeeRpvieshitYo deirlfoiatt ion ( 4che filtrate

f1uoro- 2- mef,pyl eeﬁegh)crﬁt(e%r hy@leow@t by52a1;80),RisPeidian @183 hySh@Wh & s1abl e
118 bel ow. Exanples 471 to 10 The corresponding starting materials were

used and tpé@pé@ltﬁtﬁﬁewger@e C@dri@@rte&s bvh TR el 970, t e digievel - Tbmporihds
as shown |n2TqQI§§u$}g @Qm%{%&%yﬁy@nyﬁﬁamp”Q 481 In 10 m of dichloronethane

was di ssol ved 49

(2R) - 1- {N(Bydrprtyiemw&@mlmamomdmw paniddneamaoshown in Table 134
car bonyl - Fé |,uor o- 2- met hyl phenyl ) - 4- oxopi peri dine and 312 ng of

2- (2- am noe anino)ethanol and added thereto at room tenperature were
0.086 ni ofRaéeKe@cacEdaw@dGBQQ ng of sodium triacetoxyborohydride and t he

i xture vas Stirred)over gholth. 20 TQ Lhedi st an JO XU & yEs adde vates

and extracted wt orof orm”"The "orgdnic lTayer was mas
brine, dried-aetdhoaypentidaned, anmgyddedﬁﬁkquxﬂe(ﬁﬁézﬁﬁﬁ das 55 ml of a

(0 (3, 511 Sl ELUQL e IR BRI IR A0 RSN DI P wundes

(4- quoro 2-me
hydr oxyet hyhamaa)@)aelt iayth@rsiprhm}r@r peT i-H0TeE O[f( 2R 1US) . (IER,b&Ié)untZ@], ddade®d M of

d!ChlpronEt anew@%% t%%%%%lvgp 116 QHJR; ?H%EF§ %f (Sg 'Benzyl

bistrifluor h I"benzy neth I am noca
chloroformate in 50 ml of tetrahydrofuran, and the mixture

was stirred for 3 hours. The temperature of the mixture was

15 raised to room temperature, and 120 ml of a 5% agqueous citric
acid solution was added thereto. The mixture was extracted
with ethyl acetate and washed with saturated brine. The
organic layer was dried and concentrated. To the residue was
added diisopropyl ether and the precipitates were collected

20 by filtration, to give 8.31 g of l-benzyloxycarbonyl-4-oxo-2-
phenyl-3,4-dihydro-2H-pyridine.
MS (m/z) :308 [M'+1]

(2) In 260 ml of acetic acid was dissolved 8.48 g of

the compound ¢f the above (li, added thereto was 3.61 g of

25 zinc powder, and the mixture was stirred at room temperature
for 18 hours. Subsequently, 1.8 g of zinc powder was added
and after stirring the mixture at room temperature for ©
hours, 1.8 g of zinc powder was further added thefeto and the
mixture was stirred at 50°C for 3 days. After insoluble

30 matters were removed by filtration, the filtrate was
concentrated under reduced pressure. The residue was
extracted with ethyl acetate, and washed with a saturated
aqueous sodium hydrogen carbonate solution and saturated
brine. The organic layer was dried and ccnhcentrated, to give

35 B8.54 g of l-benzyloxycarbonyl-4-oxo-2-phenylpiperidine.

S{m/z):310{M*+1]



fl uoro-2- et hyl phenyl )-4-{2-(2 30 hydroxyet hyl am no) et hyl am no} pi peri di ne,
and added thereto at roomtenperature was 39 ng of 1, 1-carbodiim dazol e,
and the mxture was stirred for 40 mnutes. To the reaction m xture was
added water, and the m xture was extracted with chloroform The organic

| ayers were washed with saturated 35 bril®® dried and concentrated. The

resi due was purified by silica gel colum chromat ography

(chl orof orm net hanol =9: 1), 135 to give (a) 75.5 ng of (2R, 4S)-1-{N- (3, 5-
bi strifl uoromet hyl( Béniw ﬂ5de%PtfyltﬁérﬁaﬁU@afﬁl§®1ﬁﬂﬂ Mmﬁuamlozed 619 mg of

2- met hyl phe ) & %tch;ﬁ ) aq%éq e
and give (bEK% ém %uq'l%— O%QA{]%% (?%5 Istritluor meﬁ‘u Iyébenzé)ﬁ vﬁ#q
met hyl } am nécauib@rfyla- 21‘1 dlﬁﬂqmrwlz-hmﬂmrph‘emm)dm E{CBIL(tzmrhde’r dayletdng ) - 2-
oxoi m dazol I er. W T b 482
to 486 The }:lg?rggspo)n6 ]Oﬁlge%staé:qﬁ%ﬁmetsgﬁ aIés[pv\cfe?O(ta}'J gjsegb%an?wdn]t&ég{%d‘?l T the
same marmer sasrmadafaxrpllél 48huttes .gi Te tbenpeantsocasmshtowrei waFakldeedl20 to
122 bel ow. 0 e as 0 . of
et hyl ene gl yco (Li’wad d]atoﬂjerg‘{ %ﬁyr o%h%%ln@ﬁe%ra urSeOC!L\ALEC:lA .4&%1 of

1, 1- car bodi mmxctiamel @asTh:@nnertu,rras:amla.s §bi thed ratsuduemnraemaehd&tiurdetsftdrllédS

hours and to.the m re _wer.e added ( am.no-1-{ 3, 5-
bistrifl uoroﬁ‘%teﬁyl 7 LI'ljl n]\JI-tht%yI“}asa norcaacrr%onywl% }%yl acetate %l-h%

fl uoro-2- nebh;glanhmﬂja)ymrpmasdlmﬂchm ard tder e O:ﬂ:h‘le Md20=dfand

i h f 4 d
vt conlEm PEncEM AR S S AL Rl Y Sl e 0l fE 0N M Xture

chr omat ogr aphy i fiel aryofsarinigetdeanal 29ind) ,cHrong ey iy nthefa2R 4511 - { N
acetate=2:1—1:1), to give 553 mg of 1l-benzyloxycarbonyl-4-
hydroxy-2-phenylpiperidine.

MS (m/z):312{M"+1]

15 (4) In a mixed solution of 14 ml of toluene and 1.6 ml
of dichloromethane was added 511 mg of the compound of the
above (3), and added thereto was 319 mg of 1,1'-
carbonyldiimidazole, and the mixture was stirred at 60°C for
2 hours. Added thereto was 396 ul of ethanolamine, and the

20 mixture was stirred at 60°C for 3 hours. To the reaction
mixture was added distilled water and the mixture was
extracted with chlorcoform. The organic layer was dried and
conicentrated. The residue was purified by silica gel column
chromatography{chloroform:acetone=9:1—2:1), to give 462 mg

25 of l-benzyloxycarbonyl-4-(2~hydroxyethylaminocarbonyloxy)-2-
phenylpiperidine.

MS(m/z) :399[M"+1]
(5) In 10 ml of methanol was dissolved 430 mg of the
compound of the above (4), and added thereto was 30 mg of 10%

30 palladium-carbon, and the mixture was stirred at room
temperature for 5 days under hydrogen atmosphere. Insoluble
matters were removed by filtration and the filtrate was
concentrated, to give 348 mg of 4-(2-
hydroxyethylaminocarboxyoxy)-2-phenylpiperidine as shown in

36 Table 134 below.

Reference Example 31



(3,5-bistrifluoronethyl benzyl)-N-nmethyl}-am no-carbonyl -2 25

(4-fl uoro-2-net hyl phenyl) -4-(2-hydr oxyet hyl oxycar bonyl am no) - pi peri di ne as
shown in Table 123 bel ow. Exanple 488 (1) In 3 nl of dichloronmethane was

di ssol ved 58ng of triphosgene, and added_dropw se thereto under -60C was 2
m 30 di chl oronet hane sol uti on cont ai ni 84138 nmg of N-{2-nethoxy-5
(5-trifluoronethyltetrazol e-1-yl)benzyl}-N nethylam ne and 0.201 m of

triethyl am ne, and then the m xture was warnmed up at O0C. The m xture was
concentrated, and(fh 2nn#7 #ilchforbhaphansafadigrodsrded -tHe & i dué- To the

m xture 35 | o h I
T o o SRS B0 5220t LR ChOBRLI SRS SR £0718) D

f1 uor o- 2- neshgipnehprphpiipededi aadagteomd8sume vRs tstiletded @t n@omand t he
m xture mstéggéégg&g%eﬁ}?a gt ﬁ%ﬁrt%tsureﬁo{hé’”f’egé&og mﬁ??u'i’ agLion

m Xxture was a the mxture was extracte Ioroforn1 The
5 organi®T |a@dedmasSdtuedt@deaqmagnesammpguumapél@mddaxﬂmﬂuﬁrmuenmithe

et due vascpugLLledaBy LD ausEaol | hhd rgelagel IR SEoURLeu ARDX

(chlorofornlace one=
(2R, 4S) - 4- (EtagétybeXyEEhyhdnwma@adbwﬂ?hosyﬁuraﬁwd brine The organic

12- net hoxy trlfl Itetra I nz
nethyl]anlngcggg %He%uorgof né?ﬁ%FSﬁe %%p|%§ﬁu prﬁﬁf%ﬁ% )Th§52
[M +1] (2) tas@daenwaefpuhefaeﬁtbwessdhuhlg&l(t@ﬂmamydmmomatography

furan: 8.1) s di ssol ved 4 (2R, 4S
acetyl o @ Rg?éﬁpﬁo B&n?FSgﬁteI¥ ﬁf?g ﬂLthB?yg%zf521§1 g of 1-(3,5-
trlfluoronebhytt&ﬁaabmbmethyﬂphenyﬂl}eNhﬁBbhyl]anlnocarbonyl

2- (4-fluorog t hy i peridine, and added thereto was 0.101 nm of a
1 NlaqueousMgdg? ﬁ1%$gﬁ§ %g solution, and the mxture was stirred at room

tenperature for 6 (Boula. aToikke soluticn of 40 ml of toluene and 4 ml of
acetonitrile was dissolved 2.49 g of the compound cof the
15 above (1), added thereto was 1.72 g of 1,1"-
carbonyldiimidazole, and the mixture was stirred at room
temperature for 3 hours. To the reaction mixture was added
water and the mixture was extracted with ethyl acetate and
washed with saturated brine. The organic layer was dried and
20 concentrated under reduced pressure, to give 3.40 g of 1-
(3,5-bistrifluoromethylphenyl)ethyl imidazole-l-carboxylate
as shown in Table 134 below.
Reference Example 32
To 1.74 g of magnesium and 40 ml of tetrahydrofuran was
25 added trace of iodine, and under nitrogen atmosphere and at
room temperature, 10.4 g of 2-bromo-5-fluorotoluene was added
dropwise spending 40 minutes. The reaction mixture was
refluxed under heating for an hour, to prepare Grignard
reagent scolution. To the prepared Grignard reagent solution
30 was added dropwise 5.46 g of 4-methoxypyridine spending 20
minutes, at -40°C under nitrogen atmosphere. After
completion of dropwise addition, the mixture was stirred at a
temperature from -40°C to - 30°C for 30 minutes.
Subsequently, the reactiocn mixture was cooled down to -40°C,
35 and while keeping the temperature at -40°C or below, added

dropwise thereto was a solution of 12 g of di-tert-



reaction m xture was added water, and the m xture was 20 extracted with

ethyl acetate. The organic |layers were dried over magnesium sul fate and
concentrated. The residue was purified by thin layer silica gel columm

chr omat ography (chl or of or m net hanol = nét to give 36 ng of

(2R, 45)-1-[N-{2- methoxy-5-(5-trifluoro | tetrazol e-1-yl)benzyl }-N 25
nmet hyl ] am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2-

hydroxyethylanlnocarbonyloxy)plperldlne as shown in Table 124 bel ow
Ref er ence ERRMpLEifarEoBEtenadrd 4 et Frdgatedaqiomary. 225 t6F nagnesi um

30 93.1 g ofepheemRmddfl Wricphalsiengiand 00 tHe femdatdalyddrof wan was
added dropw se 50 m of 4-nmethoxypyridine  at -20C under nitrogen

at nosphere. rAﬁFérlO@om}IxéMr(% WS AW S Ihfl t | B, ~ERe Cri GG ¥ agagdgiedr r ed
at the same,LeEREr AW & hf Oﬁnlg&d?é"wa%s s'd:ﬂ:rrtehjerﬁor_t hey meantd o, mE”m(.lt %r35

was cool ed down to -50C, and 85 m of benzyl chl orocarbonate was ad

dr opwi sed mdﬁédké@mr@g:q e St @fperanus ltuoc agid o lyel @w amnd tidre

conpl eti on aqditian, 4 he 4 f eact m xture
was sl owy ?‘al ggg% W(Sf‘% fljel ceat\t/vas Oad ﬁ%@o&aﬁ&%] 4 ]‘Ei@é%e m xture
was stirr e&‘etalah@@rmfm;ta@s wanajmamve@aw rﬂlaﬁllalaamcaqust@ Wieric acid

sol ut i on vaseadded thareiaandddiedid W yas e aldad el doamdenperature

for an hour rom t e reaction ure tetrahydrofuran was renove
distill at| otwiggsr Thedaodiprdssugenito lalyerseviedee washeaddedh200 rri of

ethyl 36etate and he i uis was il racted dlas: The OraRiE O | ayers

wer e co i né vvash W't h an ‘aqueous” so rogen car onate sol ution
and sat ur at ed elssiure,. dTDeﬁhevees1dagn®&ﬁuad§@hf&nesa@m@gMﬂaanmemenEHWas

removed by (Till Stlbltlaa}.tnle% L{% alseq}le ced A & lc;r efffi.sfadéjlor\{\%lth
diisopropyl ether, to give 11.9 g of l-tert-butoxycarbonyl-2-
(4-fluoro-2-methylphenyl)-4~oxo~- 3,4-dihydro-2H-pyridine as
15 shown in Table 134 below.
Reference Example 33
To 6.0 ml of ethanol were added 916 mg of l-tert-
butoxycarbonyl-2-(4-fluoro-2-methylphenyl)-4-0ox0-3,4-dihydro~
2H-pyridine and 110 mg of 10% palladium-carbon (moisture
20 content of 50.5%), and the mixture was stirred at room
temperature for 12 hours under hydrogen atmosphere. After
inscluble matters were removed by filtration, the solvent was
removed by distillation. The residue was dissolved in 15 ml
of toluene and the solution was cooled down to -78°C. To the
25 solution was slowly added dropwise 1.8 ml of butyl lithium
aluminum hydride (a 65% by weight toluene solution) under
nitrogen atmosphere. After completicon of dropwise addition,
the mixture was stirred at a temperature from -78°C to -60°C
for an hour. To the reaction mixture was added a 1M aqueous
30 sodium hydroxide solution, and the mixture was stirred for 10
minutes. Formed precipitates were separated by filtration
through Celite, and extracted with ethyl acetate twice. The
organic layers were combined and washed with saturated
aguecus ammonia and saturated brine. The organic layer was
35 dried and concentrated under reduced pressure. After adding

7.5 ml of ethyl acetate to the residue, slowly added dropwise



collected by filtration and washed with isopropyl ether, to 15 give 146.5 g
of 1-benzyl oxycarbonyl -2-(4-fl uoro- 2-

met hyl phenyl ) - 4- oxo- 3, 4- di hydro- 2H pyri di ne as shown in Table 125 bel ow.
Ref erence Exanple 2 In 4600 m of acetic 3 id was dissolved 190g of 1- 20
benzyloxycarbonyl-2-(4-f|uoro-2-nethy|phé 3I)-4-oxo-3,4-

di hydro-2H-pyri di ne, and added thereto was 91 g of zinc powler and the

m xture was stirred at roomtenperature for 24 hours. Fromthe reaction

m xture wastherdbedwifisdlgblé ofatiMepydypchiliorist e d-@tdtihacsdlalént was

removed by sﬁ§ gi shi Lhatairo@cgﬂ@%blriﬁauce@r9§@§§gr@erlogw@er:%éhdﬂg was added
400 m of et y? acetate, and the m xture was washed w th an aquedus sodi um

hydrogen cafbohaetisol andonaahgd watir atbdlbeicesatand dfred dvgingmghbsi um
sul fate. Th85ﬁ§95YE”Re@@Sagggﬁv%g.PYmQ&%h&El%F'%@h@ﬂd%%é%%géﬁgjﬁﬁessure, 30

and the resirdue was purifi by silica gel colum -“chromatography (ethyl
acet at e:thexageegusg) sotdéuyi hWwydreegdef splution, and stirred. The organic

b I | - 2-(4-tl -2~ ot byl 1) -4 j j dj [
Tabi o 125 DFOAL MeForhAL ESSnaNG SU5Ehpky R R LTt 11
1- benzyl oxyeahpbdngke2at4- flowoBotimemst hYhphengkhid- dbrgprpewkedieneombieeddded

650 m of nethanaol, 138 _ _8 . tri oxy han f _strangly
acidic resifn’ R§95?900(%5n§ aét&rgalgékgépaﬂﬁ%}ggggggg.%agtg? ?Vgﬁdg&he
m Xt ure wasdsstiiédtabtnr conetrerpelugedr precisuedayrs. girem4 e mg edt td-oft -

X1 G EIREY LSRR AL SLS AL ELERL > A LI, Sl B e
1- benzyl oxytanbbeybw2- (4-fl uoro-2- nethyl phenyl) -4, 4-di met hoxypi peri di ne as
shown in TaBg e%%gcebﬁkg%ple 34
In 3.0 ml of dichloremethane was dissolved 831 ml of
triphosgene, and added dropwise thereto were a solution of
15 1.08 g of N-(3,5-bistriflucromethylbenzyl)-N-methylamine and
1.76 ml of triethylamine in 5.0 ml of dichloromethane,
spending 10 minutes, under nitrogen atmosphere under ice-
cooling. The reaction mixture was stirred at 0°C to 5°C for
30 minutes. The solvent was removed by distillation, and the
20 residue was dried. To the residue were added water and
dichloromethane and the mixture was extracted twice with
dichloromethane. The organic layers were combined and washed
with saturated brine, and dried. Then, the solvent was
removed by distillation. The residue was purified by silica
25 gel column chromatography (hexane—hexane:ethyl acetate=10:1),
to give 760 mg of N-(3,5-bistrifluoromethylbenzyl)-N-
methylaminocarbonyl chloride as shown in Table 134 below.
Reference Example 35
In 20 ml of methanol was dissolved 24.5 g of 3,5~
30 bistrifluoromethylbenzaldehyde, and under ice-cocling, added
thereto was 60 ml of ethylamine (a 2M tetrahydrofuran
solution). Subsequently, 4.38 g of sodium borohydride was
slowly added thereto, and the mixture was stirred at room
temperature for 3 hours. To the reaction mixture was added
35 distilled water and concentrated under reduced pressure. The

residue was extracted with dichloromethane, and the organic



Ref erence Exanple 4 10 In 300m of ethanol were added 30 g of 1-

benzyl oxycar bonyl - 2- (4-fl uor o- 2- et hyl phenyl ) -4, 4- di nmet hoxypi peri di ne and

3.0 g of 10% pal |l adi um carbon, and the m xture was stirred under hydrogen

at nosphere at room tenperature for 3 hoyrs. Fromthe reaction m xture was

15 renoved insoluble matters by filtration, and the solvent was renoved by
distillation under reduced pressure. To the residue was added 300 m of

et hyl acetate. Under i.ce-coolin 20 m_ of 4M hydroch| ori ¢ aci d- et hyl
acet ate sol uf¥&h WAS d§F8ﬂ19“§d%@&9&Wﬁ&ﬁ?§9 uﬁ%éﬁ: USSR 1S ectBE by

20 filtrati easaAdewasBeguwitth et Byl sdqaicat ee 1Ala Y YWhdmdtheyragist al s
were added to a m xture_of dichloronethane-an aqueous sodi um carbonate

sol ution, ahBerRBeREkNYle 2Rgsatemdrdedchiprefcrnemeranré=Payer kasgive
separated, ghgsaguegun-l(3yepwas rfitnteorthiaties yii)t-n-dwah) iRt hane. The
25 organic | ayers were conbined and dried over sodium sulfate, the solvent
was renmovedsB9vai 4fi TRRLEoA 3¢n&®&L Aeduced pressure, to give 16.7g of

2- (4-f1 uor or@saethykphrenyi-n=4.3% di met hoxypi peridi ne as shown in Table 125
bel ow. Reference Exa 30 To 130 m of ethyl acetate suspension of 10.1

|
g of 2- (4-fluoro43 g&?ﬁﬁppﬁ‘ény’lf) LetxragiyRechorgp perediadeiashd 348 ¢f of
L-N-acetyl vakine sWas added 3%eMo f0fi JBHanang artidd@irJPwstdy & fealed to

di ssol ve, and~then, cool ed down at room ‘tenperature. After 3.5 hours,
preci pi t at ed &pystabs wér & .39 coldfedtdd dptaluengt ilon, 4 Saml vshed with 20 m

of ethyjg a‘E@E%ﬁgd@%%u%h@H&%gfp%g ltx@ & MR A i%gdgtg}pker reduged 139

pressure. Subsequéently, 50 orof orm was added _fhereto, and t he
m xt ur e wasGwagheddwirergso tnivasf aglded dapredre Sodidmtiyady oxdi dfe- Solawitdfon and

30 m of Sahu&gkﬂgxypyridine in 20 ml of tetrahydrofuran under nitrogen
atmosphere at -60°C or below. Subsequently, a solution of
10.24 g of chlorobenzyl formate in 50 ml of tetrahydrofuran

15 was added dropwise thereto at -40°C and the mixture was
stirred for 3 hours. The temperature of the mixture was
raised to room temperature and added theretc was 120 ml of a
5% aqueous citric acid solution. The mixture was extracted
with ethyl acetate and washed with saturated brine. The

20 organic layer was dried and concentrated under reduced
pressure. The residue was crystallized with diisopropyl
ether, and the crystals were collected by filtration, to give
11.15 g of 1- benzyloxycarbonyl-2-{2-methylphenyl)-4-ox0-3,4-
dihydro-2H-pyridine.

25 MS(m/z):322[M+1]

(2) In a mixed solution of 125 ml cof ethanol and 35 ml
of tetrahydrofuran was dissolved 11.15 g of 1-
benzyloxycarbonyl-2-(2-methylphenyl)-4-oxo-3,4-dihydro~-2H-
pyridine, added thereto was 2.76 g of sodium borohydride, and

30 the mixture was stirred at room temperature for a day.
Further added thereto was 1.38 g of sodium borchydride, and
the mixture was stirred at room temperature for a day. The
reaction mixture was concentrated under reduced pressure and
to the residue was added distilled water. The mixture was

35 extracted with chlorcform, and the organic layer was dried

and concentrated under reduced pressure. The residue was



brine, dried over nmagnesium sul fate and concentrated under 5 reduced
pressure. To the obtained resi due was added ether, and precipitated
crystals were further concentrated under reduced pressure, to give 2.94 g
of (2R)-2-(4-fluoro-2- nethylphenyl)-4,4-gbnethoxypiperidine (opti cal
purity:97.0% ee) as shown in Table 125 %e ow. 10 Reference Exanple 6 In 36
m of tetrahydrofuran solution of 5.0 g of N

(3,5-bistrifluoromethyl benzyl)-N-nethyl am pe was added 3.47 g of

1 Car borghHL T Er el SLIAkE BRG BPALTRCHSSTOEPRrea s G5C for 20

m nutes. Thecisob¥eRbrvescLeBREedsby—disty) 1 asionvdSsungey gedyced pressure
and added thereto was di chl or onet hane. he whol e _organi ¢ | ayer was washed

e
with sat ur P2 BEPRECARRONY LT AahYERE*Y Ré ~d Sr PRt YhRE R dp Pddegy dine.
distillatiogg(ghe):residue pas dissolved in 26 nl of acetonitrile, and 4.84
m of methyl iodide was_added thereto and the m xture was 20 stirred at 60C
for 2 hdurs. The §3]vént2hadlrefobeduspe yrst ALE&PLERIUAJER Beldiced

pressure, aﬁénépsokﬁégggsng@34-H&a%ekyeé-ua-§gtﬁp195e &QWbQ?%%ﬁhhﬁ@?-_Uﬂder
ice-cooling, 5.17g of 2-( -quoro-2-netthphen£ ) -4, 4-di met hoxypi peri di ne
and 3 n ofaddedt AraAtAewasr 87adBedofhér éf ocagrenyReidmidarelezs wad sherred

at room tenﬂfﬁ@ﬁk‘éewggrsgi:h.QEBSatTlgg"er@Btri an hE‘u%t.Uf@o""éﬁepQHiﬁgi&HtQa%"ater
and | ayers were separated. The aqueous |layer was extracted with
di chl or onet hdded Thél ménbifnedhengaaméneayens Ebce Mix$ge waish statryest ed

brine anfl  gotedeoang hBE-SO! VEQ! . NES Leupysd R¥xgﬁ§éiﬁ£§t%ﬁaedThe 30
residue was purifred by silica ge co¥unn chr omat ogr aphy exane: et hyl
acetate:4:3¥i8tbléédewgt¢rg gﬁdlegmr@gpsd with chloroform. The organic

o1 o DAL AETAH Nl LA oac bl e Py, e
Ref erence Exagptiee7was purified by silica gel column chromatography
(chloroform:acetone=9:1—chloroform:methancl=19:1), to give

15 1.34 g of l-benzyloxycarbonyl-4-(2-
hydroxyethylaminocarbonyloxy) -2- (2-methylphenyl)piperidine.
MS (m/z) 1413 [M*'+1)]

{(4) In 30 ml of methanol was dissoclved 1.33 g of 1-
benzyloxycarbonyl-4-(2-hydroxyethylaminocarbonyloxy)-2-{2-

20 methylphenyl)piperidine, and added thereto was 70 mg of 10%
palladium-carbon, and the mixture was stirred at room
temperature for 14 hours under hydrogen atmosphere. After
insoluble matters were removed by filtration, the filtrate
was concentrated, to give 880 mg of 4-(2-

25  hydroxyethylaminccarbonyloxy)-2-(2-methylphenyl)piperidine as
shown in Table 135 below.

Reference Example 37 ‘

(1) 25 g of 4-fluoro-l-bromcbenzene was used and
treated in the same manner as in Reference Example 1, to give

30 22.3 g of l-benzyloxycarbonyl-2-{(4-fluorophenyl}-4-oxo-3,4-
dihydro~-2H~-pyridine.

(2) In 400 ml of ethanol was dissolved 20 g of the
compound of the above (1), and added thereto was 7.6 g of
sodium borohydride, and the mixture was stirred at - 20°C for

35 2 hours. After reaction was completed, slowly added thereto

was an agueous citric acid solution until no foam was



In 180 m of tetrahydrofuran was dissolved 9.7 g of 1 140
{N-(3,5-bistrifluoronethyl benzyl)-N-nethyl}am nocar bonyl - 2-
(4-fluoro-2-nethyl phenyl) -4, 4-di met hoxypi peri di ne, and under ice-cooling,
70 mM of a 1M aqueous sulfuric acid solu %%n was added thereto, and the

m xture was stirred at room5 tenperaturefor an hour. After adjusting pH of
the mxture to 8 to 9 by a 1M aqueous sodi um hydr oxi de sol uti on,

t et rahydrof uran was ren?ved bi distillation. go thg.rgsi?u , _Wer e added

wat er and efRPFTaEELat eTPENFOT EGBF YRR EeRBFEHaP¥IILSFR 33688u§nﬁ8§er was
extracted wrthugklYbracguales. abie 1HYeqanhigied serganited ayans dwriie was ked
with saturated brine and dried. The sol vent was renoved by distillation. To

the obtai ndateEspide SRS 2IPEH di FEBpABPGPUEL hBYEraHaSwhPEEReEr ystal s were

col | ected byxkirktkab @Atht @HAIMR o830 Gref the combined OE?anic layers
{N-(3,5-bistrifluoronethyl benzyl)-Nnethyl }am nocar bonyl -2 15

(4-f 1 uord- 2¥WREENPEBRENRNL £oREHFitFatied vader Fwseah Prasieirer26Thel ow.

Reference Exanplieed, LR 8QrlriQfy tff rANUOE AR Sk id?ﬁd?ﬁat%ggr]aﬁapf N-{1 -
(S)-(3,5-bistrifluorone h¥éphenyl)ethy%i-N—nethylanlne was 20 ‘added 2.34 g
I ft

of 1,1'-car BehyrdritRirdassinyl asetdrehktlre Wagivst idred &f A0 @igvarms ght .

From the reagtign Mkl uiss 11 eS8/ 1VERlc W dyamved Ay [distddHat)19n.4 et hyl
acet ate was adéeg rt}there?o anéﬂﬁﬁé mhof% or&ghiggﬂﬁyer massaégﬁég w th water

and sat ur abedriryrd peaiding edd T sEISviit) Wers henrrniek isa gl st 1 (4t i on,
oo Lhelott aytedo e kg o e b LT e
acetonitrile and 334 #l.2 ¢f ofettnd dopdicdednas dddedlave tie mMaa wsedwasd
e oS5 U Sl RS o O 4
of a mixture of (a} (2R,48)-1-benzyloxycarbonyl-2-(4-
fluorophenyl)-4-(2-hydroxyethylaminocarbonyloxy)piperidine
15 and (b) (2S,4R)-1-benzyloxycarbonyl-2-(4-fluorxophenyl)-4-(2-
hydroxyethylaminocarbonyloxy)piperidine.
(4) 6.3 g of the compound of the above (3) was used and
treated in the same manner as in Reference Example 4, to give
2.6 g of a mixture of (a) (2R,48)-2-{4-fluorcphenyl)-4-(2-
20 hydroxyethylaminocarbonyloxy)piperidine and (b)
(2S5,4R)~2~ (4-fluorophenyl)-4-{2-
hydroxyethylaminocarbonyloxy)piperidine as shown in Table 135
below.
Reference Example 38
25 In 5 ml of methanol was dissolved 0.639 g of N-tosyl-D-
phenylalanine, and the solution was warmed up to 59°C and
then added dropwise thereto was 1.3 ml cof methanol solution
containing 0.418 g of 2-(4-fluro-2-methyl)phenyl-4-
hydroxypiperidine. After the crystals were formed in 20
30 minutes from the beginning of the crystallization, the other
methanol solution in 2-{4-fluro-2-methyl)phenyl-4-
hydroxypiperidine was added dropwise tc the mixture in the
period of 5 minutes. The mixture was cooled down from 59°C
to 30°C in one hour, and then the crystals were formed for
3b 1.5 hours. The obtained crystal was removed by filtration

and washed by cooled-methancl, and dried by air at 60°C for



m of dichl oronmet hane. Under ice-cooling, added thereto were 3.47 g of

2- (4-fluoro-2-nethyl phenyl) -4, 4-di net hoxypi peridine and 3.82 m of
triethylam ne and the m xture was stirred at roomtenperature overnight.
The reaction m xture was poured 35 into \ﬁ%t er and | ayers were separated. The
aqueous | ayer was extracted with dichlo et hane. The combined or ganic

| ayers 141 were washed with water and saturated brine and dried, and the

sol vent was renmoved by distillation under reduced pressure. _The residue was
di ssol ved i RSO PHINGS TP idtfy dt-ofdnr gh Clard R nfmdere 1oy, 30 ml of 1M
aqueous sul fn'épc'h‘?yl?@h@n%ﬂ'%um&%ﬁﬁiq%ﬁn@w—%&ylmﬁﬁ& AN s das

e

stirred at room nmper at ur e °f or ours. After adjusting pH of the m xture
to 8 to 9 bypadtiM Bhteshsaspgdurahfdresi daddsdl Oti68nml pét paRy ifr efeam swas

removed by dlshijeal 1o o e NASidle cnepne added el o antlelivls aget at e,
and | ayers re separated. 10 The aqueous | ayer was extracted wth ethyl
acet at e. 5 Th@thadngiosdd ter-gafine Wayers lages washeddgdt R -wamér odna@ Satlr at ed

bri ne and diedo Ahd ity ol Kt a0 SRRt Rk dialddd atian ouiger T educed

pressure. The residue was p ed by silica ge ol umm chr omat-ogr aphy
(hexane: et hplcedeéteatior2 fPur ttomfisve ThE 2rgangcoflag2r) was[ Nrfiled(S)- (3,5

bistrifluor t hyl t }.- t j,nqcar | -2-d 4+
fl uoro- 2- mat(:%hy Cp et%%l %4?%&0[(%% pre%dgeﬁgée%% |érjloo'rll%lb‘feg d1421]629 b%l%%v.
Ref er ence EX&mplies -2 -t (d -1 20 -Thenegdrylegpendi Ingl Styattd g im eird iales awre used
and treated.in t r.as . in Reference Exanple 8, to give
3" Sdris Iy A

conpounds as shown i 0 127 bel ow. Reference Exanple 12 In 140
m of ethan®efwaerdiesdolamgd el@% g of 1 25

benzyl oxycarbonyl -2 (4 ThUU O A IRIIPMRITIHS WELPRRENE 92 g of 2-
methoxy-5-(5-trifluoromethyltetrazole-1l-yl)benzaldehyde, and
added thereto was 2.5 ml of 8 M methylamine in ethanol

15 solution, 0.572 ml of acetic acid and 3.12 g of triacetoxy
sodium borohydride, the mixture was stirred at room
temperature for 6 hours. The reaction mixture was washed
with saturated aqueous sodium hydrocarbonate solution, and
the organic layers were dried and concentrate. The residue

20 was purified by silica gel cclumn chromatography
(chloroform:methancl=49:1 to 4:1), to give 2.2 g of N~{2-
methoxy-5-(5-trifluromethyltetrazole-1-yl)benzyl}-N-

methylamine as shown in Table 136 below.

25



and added thereto were 3.74 g of hydroxyl am ne hydrochl ori de
sodi um acetate, and the m xture was stirred at
hours. Ethanol was renoved under

and 4.41 g of
roomtenperature for 2
reduced pressure. To the residue were
added water and ethyl 30 acetate, and |ayers were separated. The aqueous

| ayer was extracted with ethyl acetate. [ghie conbi ned organic | ayers were
washed with saturated brine and dried, and the solvent was renoved under
reduced pressure. The residue was dissolved in 500 M of nethanol, and 23.2
g of nickel 35 chloride hexahydrate wasl dd thereto and after stirring the
m xture, 3.7 Ex@mpeMNaim bor ohydr Stactvaal BbemMbla added under 14QS

i ce-cooling,fand the m x{ ce-cooll for 4 hourg.
Met hanol was
resi due were
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separ ated by
di chl oronet h
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pr opanoyl am nopi peridine and 5.65 g of (b) cis-1-

benzyl oxycar
shown in Tab
1- Benzyl oxyc
i sobut yr oyl

Ref erence Ex
trans-1-benz

bonyl
| e 127 bel ow.
ar bonyl - 2- (4-

chloride were used and treat

anple 12, to
yl oxycar bonyl -

Ref erence Exanple 13 25
fl uor o- 2- et hyl phenyl ) - 4- oxop
_ ﬁ%zir1the same
give (a)
2- (4-fluoro-2-net hyl phenyl) - 4-

peri di ne and
manner as in

2-(4-fluoro-p2
128 bel ow.

trans-1- ben
pr opanoyl am
(rmoi sture cg
at nosphere 38
filtered thr
resi due was
(chl orof orm
trans-2-(4-f

-2-(4-fluoro-2-nethyl phenyl)-4- propanoyl am nopi peri di ne as

Tabl e 129 bse
mat eri al s we
Exanpl e 14,
Ref erence EX
benzyl oxycar
thereto were

|sobutanoylan1nop|per|d|ne and (b) C|S‘hﬁm@22yloxycarbonyl 30
. e A4S0 p-petrttire—as shown—a Tabl
éerb.g.ﬂp*' “in{“ 4 I§rk?{ miaﬁul Was d:ssci@gd 174 3 o?
zonxycarbon;I-Z (4- Iuoro HE I3phenyl ) -4- 35
nopi peri di ne| and er 280 ng of pal |l adi um carbon
ntent of 50.9%, and t m1nﬂur 2: was stirred under hydrogen
t @md)enperat ur e fﬁ &ugs. Th&Fseact i gn oyt gure 1y\as
ough Cbllte and Hdehag s ved by distillation. Thq
purified by|NH silicakgél colu chr omat ogriaphy 5
hexane: et hyl facetate=5:3:2), to give 772 ny|of
luaro-2-nmet hyl phenyl ) - AFnLnnanm/l am nopiperitdine as showj in
| ow. Referencde Exanples 15 to 17 fhe correspondlng starting
re used and |10 trddPed~in thdss manner as in Reference
to give conpounds as n es 129 to 130 below
anpl & In 900 m of e} aM6I-wa ditdsol ved |11G é)
bonyl - 2- (4-f l|uor o- HsGetMy| Phe@yl ) - 4- oxoplperldlne 15" and added
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F
CF3
HQy, $H3
N. N
\lr CF3 +
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F
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T]/ CF3 +
3 (b) HC o 493 (M*+1)




and 29.3 g of sodium acetate, and the m xture was stirred at room
tenperature for 5 hours. Ethanol was renoved by distillation, and to the
resi due were added water and ethyl acetate. Layers were separated and the
aqueous | ayer was 20 extracted with ethyl acetate. The conbi ned organic
| ayers were washed wth saturated brine and dried, and the solvent was
renmoved by distillation under reduced prég ure. The residue was dissolved
in 2.4 1 of nmethanol, and 92.5 g of nickel chloride hexahydrate was added
thereto. After 25 stlrrlng t he nlxtureqaﬁﬁ}g g of sodi um bor ohydri de was
sl ow Yy added—=under el 6 g A8, A" L | e—was—st-rred—upder
i ce-cooling fE"x m B Met-hanol tfu@twérﬁﬁ By disti 'at:nmgﬁnd to the
resi due wer g added aqueOJs ?ﬂﬂﬂﬁla an |CGF©ronethane and the m xtyre was
stirred at room 30 tenpefatu an uF he reactioh m xture was
separated By layers, and the aqueops Iny s _extracted with
di chl oronet hane. The conbi ned orga |6W]ayers wefa washefl with saturafed
brine and drii ed, and the|sol Vdsfe- s Penoved by distillation. The residue
was dissolved in 1.2 1 of 35 dic onet hane, and under |ice-cooling added
thereto werg 45 2 nm of triethylaimne, 74.5 m of di-tert-butyldicarlonate,
144 and t hg stirred af room tenperat wam fo vy qy THE

; ! w;z 3 +1)
reaction nlxture pou ed into saturated brCRe, and the “agueous’|ayer was
extracted wijth d|chIoronPthanHBCIhg;:%onﬂrq organic | ayers were washed

W th saturatled brine and|5 dried nd th@ nt was rénoved by
distillation under redug¢ed pressur UEFyas purified by silica ge
col um chromat ography (hexane: 140y = cemate 4:1), to give 36.7 g of (a)

trans- 1- benzyl oxycarbonyf-2-(4-fl ug 2-
met hyl phenyl|) - 4-tert - but pxycar bony! &m nopi peri dine and 87.9g 10 of (b
ci s-1-benzylloxycar bonyl - 2- (4-f1 uor o-R- net hyl phenyl ) - 4-

CF3
CF3
H3C
4 (b) - cr, ™| soTee

H3C© O

F

(11




tert - but oxycar bonyl am nopi peri dine as shown in Table 131 bel ow. Reference
Exanple 19 In 350 m of ethanol was dissolved 37.0 g of cis-1- 15

benzyl oxycar bonyl - 2- (4-fl uor o- 2- et hyl phenyl )-4-tert-

but oxycar bonyl am nopi peri dine, and 5.5 g of palladiumcarbon (noisture
content of 50.9% was added thereto, and %@ m xture was stirred under
hydr ogen at nosphere at room tenperature 2 hours. The reaction m xture
was filtered 20 through Celite, and ethanol was renoved by distillation, to
give 25.8 g of cis-2-(4-fluoro-2-nethyl phgawl )-4-tert-

but oxycar bony
Exanple 20 Tq 1.34 g of 3-hydrox Eyne hyl-2 25 nethylproplonlc aci d
and 13 m of |acet onedi net hyl acet é ng of p-toluenesul fonjic
aci d nonohydriate at room tenperatuke,N ure was stirred for| 6
hours. Further added thereto M®E§f5 ngjgf p- toI ésulfonic acid
nonohydrate, land the m xture wa T overni ght. The 30 sol ution was
concentrated jand poured into water & extractrddCl The aqueous | ayer was
extracted with chloroform The conbilned organic |ayers were washed with
saturated brijne, dried, and concentrfated. The residue was purified by,
silica gel clolum chromatography (chloroform nmethanol =19:1), to give |35 333
mg of 2,2, 5-t|rinEXagplerNoa] di oxol ane- Barboxylic aci® as| shoMSin Tabl e
132 below. 145 Reference Exanple n 400 m of t et rahydrof uran was
di ssol ved 31.5 g of 8- chl or pi soni{cot ||ni c.aci d, &and 2.5 ¢ dEBALM" 1)
carbonyl di i m|dazol e was added ther \nlxtuﬂe was 5 stirred under
i ce-cool ing flor an hour. To [he SoT Ut T On Was

6 H3C‘ll\|’\/o\ 1 564 (M*+1)
CH;

7 1 604 (M*+1)

1- 2- hydr




added 50 m of ethanol, and the m xture was stirred at room tenperature for
2 hours. The solution was concentrated, and extracted by addi ng et hyl
acetate and water. The organic |ayer was dried over magnesium sul fate, and
t he residue was 10 vacuumdried, to give 35.6 g of ethyl

2-chl oroi soni cotinate as shown in Table 2 bel ow. Reference Exanple 22 In
a m xed solvent of 250 ml of toluene and m of ethanol were dissolved 20
g of ethyl 2-chloroisonicotinate 15 and 20 g of

2- met hyl - 4- quorophenbeoronlc aci d, anuaﬁeasg of palladium
tetrakistri pf‘w%;é; PGUN meTand—256 7Stu}6tgr"égf'6'rmﬂ eous D:UI o ucMs_unaL

sol uti on, and f-or

In ~
I\LL C U at o 1" Ul [ IIUuID LILILA

sol uti on was |cool ed domm to rpo tenperature ﬁﬂ extracted by adding qthyl
20 acetate and water. The orgam.e™: her washed(with water,| and

dried over gnesiun1su|fa1e and co ce tr The residue was purifigd by
silica gel colum chronato;raph aﬁé e hy dcBsate=6:1), to give 24.8 g
of 4- ethoxycarbonyl - 2- (4- 1Iuor W phenyl ) pyri di ne ag shown 25 i|n
Tabl e 132 bellow. Reference n 200 n1 of et hanol |were dissol ed
5.2 g of 4- thoxycarbonyI42 (4 quo 6- 2- meH Iphenyl)pyrldine and 1.5!g of
pl ati num oxi de, anﬁl 5 m of concentﬂéted hydrochlormmd30 achﬂyyﬁgqq?ded to
t he solution.| The i ure was st under gen at nosp t" 'Y ogm
tenperature flor 5 hours. Added t eto mas ﬁOO 3 of waterf and the m Xture
was stirred ([for 30 m nutes, and @ atters were renoved hy
filtration through Celite. |The |nsolu I were washed 35 with etlhano
and the filtrfate and the |iquid uaa far ﬁ%ﬂhlng wrle conbi ned and

@1 Hl
CF
OV CHs L

concentrated.| To the resi due were

8 (b) F and 560 (M*+1)




ethyl acetate and a saturated aqueous sodi um hydrogen carbonate sol ution.
After confirmng that the aqueous solution was sufficiently alkaline, then
extraction was carried out. The aqueous | ayer was extracted with ethyl 5
acetate for 3 tines, and the conbi ned organic |ayers were dried over sodium
sul fate and concentrated, to give 3.6 g ﬂ@

2,4-cis-4-ethoxycarbonyl - 2- (4-fl uoro- 2- Phylphenyl)piperidine as shown in
Tabl e 132 bel ow. Reference Exanple 24 10 (1) In a mxture of 50 m of ethyl
acetate and 50 m of dlethylether wer eTahis 8ol ved under heatlng 7.4 g of

2,4-cis-4- e'LiILE(:eé == \4|T t Eenytyprperidn grrd—fl—(.) g
of N-p-tol uenestt uul)%:-N phenytat Zﬁ?ﬁgﬁthEf%m[&\l/%m Wa's uum,c:ltMl ated—ty
heating, 30 m of diisopropyl @E%@; was edfﬁ5 thereto and the m xtufe was

stirred. Pregipitated crystals e d mother || quor was washed
with a concentrated aqueous ammonilg gpluﬁl dE ed and toncentrated gynder
N- p-

reduced pressure. To the reS|d$$
t ol uenesul f onyl - L- phenyl al gni ne}3 ?djn1 of et hyl acetate 20 and 30 of

di i sopropyl ether were addgd ther et ﬂrzsolved by heating, the m xture
was stirred at room tenpefature for 16 ho Precipitated crystals re
collected by ifiltrg g ashed\MterllsopropyI et laed, aujguéﬂauqﬁo ive
4.0 g of N-pqtoluen Qulfonyl Qﬁzgylalanlne salt of

(2R, 4S) - 4- et hoxycar bonyl - 2} (4-11 net@mgp enyl) p| peridine. (2) The
conpound of tlhe above (1) was dissol inlan jlueous anﬁnnia solutioT, and
after confirming that the | solution N§FN CheMlidp, basig, it was extracted
with 30 chlontoformtw ce. {The co tpe. oiggani ¢ | ayer’s werp dried and
concentrat ed iunder reducedj pressure give 2.6 g of

(2R, 4S) - 4- et hoxycar bonyl - 2t ( 4- f1 uor 08 et hyHhenyl ) - 4-

CN o, CFs

9 (b) F and 546 (M*+1)




pi peridine (opti cal
Ref erence Exanple 25 (1)

147 g of 3-am nopropanol,

6.8 g of
tenperature f

acid and after 5 stirring the mxture at
m xture was concentrated under
a 2M aqueous sodlun1hydrOX|de solutlon'ﬁﬂwb7d|ethyl

i mdazol e were added thereto,

or 16 hours.

and the
reactlog
104

reduced pressure.

To the
om t enperature
To the

purity: 96% ee) as shown in Table 133 below 35
In 50 M of N, N-dinethylformm de was di ssolved 7.5
and 16 g of tert-butyl dinmethylsilyl
m xture was stirred at
m xture was added 11 g of citric

for an hour,

chl ori de and

room

t he

resi due were added
ether and | ayers were

de

r The & +ayer—was—ei-ed—ane—concentrated prder—reduced
;?2253£ gd Th 1&%%‘3‘ :N )’ 12 1 :Stmaiifaj*ﬂ.r@# fluorone h\/l hc’ﬂ al dehy
were dissol yed in 300 n1 of dlchp%kbnethane 30 21 2 g of sodlum
triacetoxy barohydride and| 2.9 n1|of acet were added and the m
was stirred at. roon1tenperatmhﬁffgﬂ ' ouF%b the reacfion mxture \
added a 2M aqueous sodi um {5 car bonat eNsSQNut i 8#; m xture was stirrg
30 mnutes, |and extracted  with mtw ce. e conpi ned organic

| ayers were d
silica gel cg
3-tert 20 but
12.5 g of thg
Exanpl e 5 wer
6, to give 19
but yl di net hyl
met hyl phenyl )
above (2) wag

xture
VaLS
od f or

ried, concenty at ed"lBrde uced pressure, apd purified by
| uim chr omat ogr aphy( he p: et hyHClacetate=4:1), to give 20 g of
yIdinEthyIsionypropyI 5-bi strifluoronethy benzylanine (2)
gq g t he above (ﬁ) and the conmaadnd| o ﬁ?lﬁr
e use d treated in €He sane manner as in F%R nce Exanple
g of (2R)- 1r{N-(3,5-bistrifluoromrhyl benzyl)- N-(3 tert |25
sionypropyI)}aniHOEaHﬂ - 2-CHisf Llyor o- 2-
-4,4-dinethoxypipe9|dine 3)119 g of the|conpound of the
used Y m/N CF3
H;C._~. O
W:;] HCI
F
CH3
CF3
H3C’N H
N
CF5
10 (b) and | 520 (M*+1)
H;
| CF,
NN CF;
H3C1[j] 0
HCI
F




and treated in the same manner as in Reference Exanple 7, to give 19 g of
(2R) -1 -{N-(3,5-bistrifluoronethyl benzyl)-N(3- 30

hydr oxypr opyl ) } am nocar bonyl - 2- (4-f | uor o- 2- met hyl phenyl ) - 4- oxopi peri di ne as
shown in Table 133 bel ow. Reference Exanple 26 (1) In 40 m of

di chl or onet hane was di ssolved 4.8 g of gEgﬂconpound of Reference Exanple 5,
and 4.4 g of di-tert- 35 butyl di carbonat s added thereto and the m xture
was stirred at roomtenperature for 16 hours. The reaction 148 m xture was
concentrat ed under reduced pressure. Thabnﬁsrdue was drssolved in 100 mM of

laVWaVWal

acet one, and L\E* mTactdic— was—atcced—the o—a+eh t he
. ’ P 6‘ St Eoﬁﬁﬁ! fﬁ%

m xture was sg$ti¥t+et N ﬁ'f?léﬁagu. 'a —AH-er—frerovRg—the
resine 5 fromthe reactlon m xt ur g2 ﬂmarnxturf mas concentrated under

reduced pressure. The resi|due mashpurrfred}$ .fprca gel | colum
chr omat ogr aphy (hexane: et hyl Caldstat/e< .1)| ve 3.9 (¢ of

(R -Il-tert-butoxycarbonyl -2- (4-fl uor g¥l) 4- loxopi peridine|l 10
g of t he' 3compound of the abpve

(2) I'n 20 M |of ethanol wals disag
(1), added thereto was 400 ng of bor ohydride at -R20C, and the
e reddfon nixture| was added an

m xture was stirred for an hour. T
aqueous annndiunr chl oride| solution, and ethanol was renoved by
distillation| 15 Jp4e residue were added ethyl acetand and:,“\geﬁ] " ffmd
| ayers were separated and furtherCellshed with water. The orgahi e
was dried and concentrated under reduced pressur@F3z The riesi due was puﬁ
e

by silica gell colum chronpatogr A%i;gan€ﬁg-— acetate=4:1), to gi
co

g of (2R 4S)4l-tert 20 butoxycér | ug 2 nmet hy| phenyl ) - 4-
hydr oxypi perildine. (3) 3.1 g of the Bbove| (2) and the

H3C
F
Csz
CF3
e j@
NN CFs
H3C
HCl
11 (b) Cz:‘:'s and | 548 (M*+1)
| CF3




corresponding starting materi al
i n Exanpl e 209,
tert - but oxycar bonyl
hydr oxyet hyl am nocar bonyl oxy) pi peri di ne.

to give 2.3 g of (2R 4S)-1
-2-(4-fluoro-2-nethyl phenyl) -4-(2-
In 20 M of a 4M hydrochloric

were used and treated in
25

(4)

t he

sane nmanner as

acid-ethyl acetate solution was dissolved 2.3 g of the conpound of the
above (3), and the solution was stirred 19 roomtenperature for an hour. 30
The reaction m xture was concentrated under reduced pressure. The residue
was dried, to give 1.5 g of (2R 4S)-2- (#tié gor o-
2- n‘et hy| phen\ | \ 4-(2 acet A]_lﬂf h\ll Qm nocar hnn\ll nvu) p: per! d ne a1V ri de
(5) In 25 i |ofE e i d 1.5
g of the conpgound of the apgve (4) and the solution was|extracted w t/h
chl oroformtwi ce. The conb organi c | ay were dtied and
concentrat ed Junder reduced pres The r ﬁld 3was dried, to give 1.5 ¢g
of (2R 4S)- 2-(4-fluoro-2-pethylp
hydroxyethyleninocarbonyIOKy)plperldl e|ﬂs Nh Tabl e[ 133 5 bel ow.
Ref erence Exanple 27 In 250 m of acet gni rlle was BssoI/ed 4.8 g of 3, 5-
bi strifl uoromnet hyl benzal dehyde, aba eto were 6.6 g of
tri met hyl sul ffoniumiodide,|{3.2 g of g d potsisi um 10 hydroxide and Q.5 mi
of water, and the nixture has stirred at  a tenperature of 65C to 70C flor 16
hours, in thg prese SeNG§ an alum na ball. After the a@@,tigggﬁ@s+1
conpl eted, i|nsol uble natt=rs e renoved, and ethyl acetate a wgter
were added tq the filtrateja S were separated. The|1l5 organic |gyer
was washed, dried and conc=ntrate§i:$Per reducedCEBessuré. To the resi|due
was added 50 |ml of a 40% nethyla tion, and the m xturle was
stirred at
Y CF5
H;C. = O
T:;j 2HCI
F
g
O CF3
H3C
Z2HCI
F
12 (b) and 643 (M*+1)
ONC CFs
NN CF3
HsC._X_0O
Ti;j 2HCI
F




room t enper at

reduced pressure.
chr omat ogr aphy (hexane: et hyl
bi strifl uoronet hyl phenyl) - 2- hydr oxyet hyl am ne as shown in
Ref erence Exanple 28 25 (1)
of 3,5-bistrifluoronethyl benzal dehyde,
of acetic acid,

g
687 pl
bor ohydri de,

ure for 16 hours. The reaction m xture was concentrated under

The residue was 20 purified by NH silica gel colum

acetate=1:2), to give 1.23 g of 1-(3,5-

Tabl e 133 bel ow.

H@hloronethane wer e di ssol ved 2. 45
35 ng of 2- nethoxyet hyl am ne and

added thereto was 3.12 g of sodiumtriacet oxy

and the m xture mas stlrwgﬂean)roon1tenperature for an hour

In 43 mM of

ot o-rba ‘A

under nitrogen

X tHre—wasS—we
EOr

LWIIC

EXamip)]

oAl L1m

aqueous sodi 4
concentr at ed
gel colum ch
of 3,5 35 bid
150 (2) In

chl ori de was
bi strifl uororn
|, 1" -carbonyl
To the reacti
chl orof orm ]
concentr at ed
col um chr ong
i mdazol e- 1-
nmet hoxyet hyl

A

q

am de as shown

TTue o

O

?Hed—wggh—&—9:5M
UFC n ul fat and
-1 HegesTuourt T

The resigide was purifie

fied by NH si
I gti:e 19: 1-*9:
Xy | am ne.
Gmd 4

1), to give 2.
MS(m z): 302[ Mt

added there
Q 5 stirred a

of met hyl ene
added difstill ed water, e
ayer dried over magnhesium s

presgiia. The resi dueFwas pur
r

chl o et &by 1- 2:1),
d 3,5-bistrifdu | benzyl
in Table 1 ¥l OW. CF3

H3C© 0

m
LILIL Il_yul \v

under reduced
\r omat ogr aphy

trifluoroneth
Lt m xed sol uti
di ssolved 2.7
ret hyl benzyl - 2

di i m dazol e,

on m xture wa
he &Adahic |
under reduced
1t ogr aphy 10 (
carboxylic ac

i ca
76 ¢
+ ]+

amne [0 was 1.78
I 60C for 3 hg
ytracted‘mjth
Ul &t (Mdrtled
fied by siligq
to give 3.45
L 2-

) of
urs.

and
a gel
g of

13 (b) 574 (M*+1)




Ref erence Exanple 29 (1)
3.94 g of 2-brono-5-fluorophenol
thereto was 5.08 g of potassi um carbonate under
roomtenperature for
distilled water
m xture 20 was extracted w th diethyl
The organic |ayer was dried over
under reduced pressure.

was stirred at

renoved by fi

bri ne.

[tration,

and 1.62 m of nethyl
3 hours. After

et
magnesi um sul f at e

The residue masab@unlfled by silica gel

i odi de,

added to the filtrate,
and washed with saturated

and

In 15 m of N, N-di net hyl formam de were di ssol ved 15
sl oWy added
i ce-cooling. The m xture
insoluble matters were

t he

and concentr at ed

colunn

chr omat ogr apt
1-brono4-flu
t et rahydr of ur
dr opped there
16 mM 30 of t
a solution of
added dr opw
sol ution of
was added dr g
tenperature (¢
a 5% aqueous
extracted wt
| ayer was dri
colum 5 chrg
1- benzyl oxyce
4- di hydr o- 2H

TSI

de under

togrve
"'lf\f‘ll\ﬂ L

e aCet A e A P,

LI- J.U MS

an were added
to was a sol
et rahydrofura
1.96 g of 4-
nitro
3.75 g of ben
pwi se, and th
f th ture
C|trﬁé Atid s
h ethyl aceta
ed and conce
mat ogr aphy (h
rbonyl - 2- (4-f
pyri di ne.

cVUST £2UUN VI
4frpand trace
he conpound

Ayuc Zere o2y,
Ut i o i, A

magnesi
n, to prepane d reagent.
et hoxypyrydiye i mCF3of tet
pen HiGosPhee at -60C or belo

7yl chl orrrrat_eH'trp 18 m of t

a)

-

was raisel to roomtenpergidire

Dl ut i th %eto The
[ e anga/ S
ht r at ed

Urated by
xane:ethyl

D

TJ_},

m xture ywas stirred for 3 hour

=7
of

To the

s. The

i ne.

i odi ne,
of the above

I U l

al

sol ut]

' ahydr of uran
V. Subsequent |
et r ahydr of ur ar

1%‘1% Ignd 40

The orga
ed by silica ¢
b give 3.

15 ¢

b

m of
nd

1) in
i on,
VaS

Y,
1 35

a

m of .

ANi C
jel
) of

14 (b)

562 (M*+1)




M5(m z): 356 Mt+1] (3) In a mxed solution of 79 m of ethanol and 6 m of
10 tetrahydrofuran was dissolved 3.15 g of the conpound of the above (2),
and added thereto was 706 ng of sodi um borohydride and the m xture was
stirred at roomtenperature for 6 hours The reaction m xture was
concentrated and distilled water was 32 to the residue. The m xture was
extracted with 15 chloroform and the or ic layer was dried and
concentrated under reduced pressure. The residue was purified by silica
gel colum chronatography (chloroforanaﬁgtqpe 19 1-9: 1) to g|ve 1 62 ¢
of 1- benzyl = 4=hy

20 M5(m z): 3?0[N%+1] (4) In 20 m
conmpound of tfhe above (3), addedfﬁ
car bonyl di i m{dazol e and the m xture
thereto was 1.09 ml of ethanol ap
for 6 hours. {To the reaction m
m xture was |extracted with chl orof
concentrated.| The residue was purifi
(chloroformdcetone=4:1-1:1)  to giv

jof tolu

ng of 1,1'-
d d& 60C for an hour. Added

K8ure was stirred at [60C
added distilled water and the
The orld&hic | ayer was dried ang

by silica gel colum chronatography
’IR’InQﬂnf

1- benzyl oxycar bdxampe No.f | ora- 2- net haxyfenyl ) - 4- (2-
hydroxyethylLnlnocarbonyloxy)plperldlne (niz) 447[NH 5%3 I m of
met hanol was |di ssof9d@ 1. 81 g of the ¢ nd of the abopve )ﬂné added
t hereto was 960—+wg4—6+10%—35—paltadi-vm—ecarbon—and—the—mture—was—sti#red
at roomtenperature an hour under hydrogen at nospher ¢. Afhehs.l
i nsol ubl e matjters me#efrennved by filtr N@b the filtrage %sbﬁhﬂ 5?
concentr at ed.[To-the Tesidug was added d hyt—ether _and
16 (a) éN\ 546 (M*+1)
16 (b) ON,? 546 (M*+1)
o™ .
17 (a 562 (M*+1
(a) K/N“ ( )
/\ .
562 (M*+1
17 (b) K/N//,,, 62 (M*+1)
CH;
18 (a 520 (M*+1
(a) C/N\ ( )
i
18 (b 520 (M*+1
(b) H3C”N/2',4. ( )
CaHs
19 (a) I'\‘ 548 (M*+1)
CoHs A
CoHs
19 (b) rlxl 548 (M*+1)
C2H5/ s




precipitates were collected by filtration, to give 1.30 g of 2-(4-fluoro

2- met hoxyphenyl )-4-(2 5 hydroxyet hyl am nocar bonyl oxy) pi peri di ne as shown in
Tabl e 134 below. Reference Exanple 30 (1) In 40 m of tetrahydrofuran was
di ssolved 5.46 g of 4-nethoxypyridine, and added dropwi se thereto was 55 ni
of a 10 1M phenylnagnesiunbronide-tetraa¥ rof uran sol uti on under nitrogen
at nosphere at -60C of bel ow. Subsequently,'?added dropwi se thereto was a
solution of 10.24 g of benzyl chloroformate in 50 m of tetrahydrofuran,
and the mxture was stirred for 3 hourgpleH®e tenperature of the m xture was
15 raised to aht—320——ot “F§@6aqueous e+ i
sol ution was rfacted with ethyl
and washed wi

yer was dried and
concentrat ed. ether and the
precipitates

to'dive 8.51 g of
1- benzyl oxyca 0- 2H- pyri di ne.

laWal] I'l
aCTgl

acet

rononm-t - onnny At iy
oottt CTrpTcT ot Ul ©;
added thereto. The
th saturated brine.
To the residue was
were coll ected 20 py
Ir bonyl - 4- oxo- 2- phea

TUATrTuU L YU LILIL

Ehxturerggﬁpe

add

ate

M5(mz):308[M+l] (2) In 260 m of ic acid was dissolved 8.48 g off the
conpound of tlhe above (1), added thereto was BCBH1 g of 25 zinc powdern, and
the m xture yas_stirred. at rrnmfprrlmfr ature for 18 hours Subsequently, 1.8
g of zinc povderE EdNed and after stiBring the nixtlure at MSom
tenperature flor 6 hours, 1.8 g of zinc er was furtiher added thergto and
the mixture|was std&¢@d at 50C for 3 daysN,After insollubl @4dMy&dkerd were
renoved by fitH+ation—thefHt+rate—was coftentrated dnder reduced
pressure. Thg resi s eXtracted wifhethyl acetatg, a b with a
saturated aqueous soﬁ%un1hycrogen carb &, sol ution gnd gg#ﬁ@@t@ﬂ brine.
The organi ¢ lfayer—was dried gnd CONMCENtTALEd, tO Qi VE
21 (a) <ﬁih 560 (M*+1)
A
21 (b) G\I// 560 (M*+1)
%,
o™
22 (a 576 (M"+1
(a) CNa (M*+1)
22 (b) o 576 (M*+1)

k/ N”/h,_




35 8.54 g of 1-benzyl oxycarbonyl
MS(m z):310[ M +1] 153 (3)
of the compound of the above (2),

at -60C or
m xture was added 667 pl
t he

g,
St cu allu‘-LU \JUII\ICIIL 5 al.

- 4- 0X0- 2- phenyl pi peri di ne.
In 15 mM of tetrahydrofuran was di ssolved 619 ng
and added dropwi se thereto was
‘1M di i sobutyl al mi niun hydride solution in toluene
bel ow. The m xture was 5 stirr%ﬂ
of a 6M aqueou§
m xture was concentrated. To the residue was added distilled water
the m xture was extracted mﬁth ethyl

4 m
under

for 10 m nutes.
ydrochloric acid sol ution,

angﬁgfa 'The

ad
f Uuuucu |JI €5SHf

with saturat
resi due was

A et
o +1€s

uIIUUI

ﬁhtography (hexane et hy

acetate=2:1-3
hydr oxy- 2- pheg
of 14 m of t
conpound of t
carbonyl di i m
thereto was 3
for 3 hours.

purified by S|I|can§g

1:1), to give 5
nyl pi peri di ne.

53
M (mlz

C?Iugﬁkg

(4)

car bonyl -

In a m xed sol u

ol uene and 1.6 m
above (3),

he
dazol e,
96 pl

and
and the m xtur

of et hanol am ne,
To the reaction

of_ di i:h|

re@wswas 319 ng of
s stirfed at 60C for

ranethaﬂgFMas added 511 ng of

1,1' -
2 hours.

nd the 2Cim xture was stirred at

myfurFF\/\ag added _distille

wat er

and t

of a

nitrogen atnosphere
To the reaction

and
and

organic | ayer was washed

The

tion
t he

Added
60C
e

m Xture was

concentr at ed.
(chloroform 4
1- benzyl oxycq

ih

chl or of orm THhR' organic layer

was_di¥ed a

d

The residue wal

s purified by siGHza gel col umm

chr omat og

ceton@39al-*2:1

rbonyl - 4-(2-

, to give 462/ﬁy 25 of

hydf oxyet hyl anflsfecarony! oxy) - 2-

534 (M*+1)
phenyl pi peri

Ms (mz) :399
conmpound of t

[ M+ ] (5)

he abggqb54),

Ini 10 n of netham; was di ssol
qnd added theretd was 30 mg of

HyC N,

ed 430 ng of
1084 (M*+1)

raphy

di ne.
t he

24 (a)

?ZHS

562 (M*+1)

24 (b)

?2”5

C 2 H 5/ N//" ‘4,

562 (M*+1)

25 (a)

H
F3C\/N\

588 (M*+1)

25 (b)

H
F3C ‘\‘-’/N////h,

588 (M*+1)




30 pal | adi um
days under

bor ohydri de,
m nut es.

car bon,

(1)

and the m xture was stirred at
hydr ogen at nospher e.
filtration and the filtrate was
hydr oxyet hyl am nocar boxyoxy) - 2- phenyl pi peri di ne as shown in
bel ow. Reference Exanple 31 154
g of 3,5 bistrifluoronethylacetophenone,
and the m xture was stirred at
To the reaction m xture was 5Tabldets a saturated agueous ammoni um

| nsol ubl e
concentrat ed,

roomtenperature f
matters were renoved by

to give 348 ng of 4-(2-
35 Tabl e
In 47Z.mM of ethanol
g@ded thereto was 478 ng of
room tenperature for 30

chl ori de sol ytromand—the—mxture was (,um,emclgu ed—TheTestdue—was
extracted witth ethyl acetate an 1mashed aturated brine. The org
| ayer was drijed and concentrat ed Q}F ressure. The residue
purified by dilica gel colum chro egxane.ethyl
acetate=9:1-+44:1), to give 2.518%cpf §§
bi strifl uoronet hyl phenyl) - et hanol-. Z)CRS8[M +l) (2) In a mxed
solution of 40 m of toluene and 4 acetonitrile was dissolved 2.
of the compoynd of the 15 above (1), f@dded thgéto was 1.72 g of 1,1'-
CaI’bOI’ly| dllmdazglle gn'-l thn nln'anra WS e1|rrnd at rnnrr fnn‘hnrafnrn
hours. To thd_resX8Ble Novt e was added Hiater and the
extracted w tlh et hy, etate |and washe th saturatedibri h or g
| ayer was driled ancéﬁzg'ﬁconcentrat ed undﬁqguced pressyr é}eo(% 3@
of 1- (3, 5-Qgrstrrftuouoronethytphenytethyl—ndazote=t=qarboxytate
in Tabl e 134 (bel ow.2d?ﬁj)erence Exanpl e 3@ 1.74 g of mgn@num«qnsl 4C
t et rahydr of urlan was Ny,
27 (a) <:]h 560 (M*+1)
A
27 (b) ON, 560 (M*+1)
%,
0™
28 (a 576 (M*+1
(a) K/N\ ( )
28 (b) \/N/:;r,, 576 (M*+1)
CH;
29 (a) _ 534 (M*+1
HsC N\ ( )
CHs5
29 (b) N 534 (M*+1)
H;C— %
HO
30 (a) ¥ 576 (M*+1)
N4
HO
30 (b) 576 (M*+1)
V.

or 5

134

was di ssol ved 2.61

sodi um

ani c
was

49 ¢
for 3

ani c

3.140 ¢
shown
m of




25 added trace of
t enper at ur e,
40 m nutes. The reaction m X
prepare Gignard
solution 30 was added dr opw

i odi ne,

and under
10.4 g of 2-bronp-5-fl uorotoluene was added dropw se spendi ng

reagent sol ution.

nitrogen atnosphere and at room

ture was refluxed under heating for an hour,
To the prepared Grignard reagent
se 5.46 ¢ oflgsnethoxypyridine spendi ng 20

to

m nutes, at -40C under nitrogen atnospher After conpletion of dropw se
addition, the mxture was stirred at a tenperature from-40Cto - 30C for
30 minutes. Subsequently, the reacti ofabfiextaire was cool ed down to -40C, 35
and whil e kegprng—the—tenperature—at—46Cor et ow——added—dropwse—thereto
was a solutign of 12 g of di-terg;lSS bu@ql ditarbonate in 20 m of
tetrahydrofurlan. After conpleti rome ddition, the tenperatuyre of
the reaction mxture was slowy ra Lce was added thergto and
the m xture J@s stirred for 20 'Eyt s.Trurther é:éhded thereto was an
agueous citrilc acid solution ant3 ture was stirred at room
tenperature flor 40 mnutes. Tetrah furan was renoved by distillation and
to the resuljtant residue was added hyl acetdCé, and extracted twige. The
conbi ned or ggpi-ctayrers—were—washed—wWih—10—satuw-atedbri-hre—dH !
concentrated . - idue-wRs added } sopy opyl
ether, and tjhe obtained crystals were cdl'lected Ry filtratlion with
di i sopropyl gther, tg give 11.9 g di:G L~ but oxylcar bpnyl <2534 (M++1)
(4-fluoro-2-nethyl phenyl) - 4-ioxo- 3, 4-di hydro-2H pyridine ag 15 'shown|in
Tabl e 134 bellow. Reference Exanple 33 5.0 m of| et hanol jwere added!916 ngy
of 1-tert- bytoxycarbonyl -2-|(4-fl uoro-2- nethhyl pherlyl ) - 4- oxg- 3, 4- di hydro-
g 5 . .
2H pyri di ne and 1103@9 of 10% pal | anggﬂ%gn (nnlstu5e 605 (M*+1)
oS
s
33 H3C\O/\/N\ 1 564 (M +1)
CHj;
34 N 1 559 (M*+1)
Nc/\/ ~
i
35 H3C .y~ NS 2 577 (M*+1)
|
CHj3
H
36 _N 1 506 (M*+1
HaC N~ ( )
37 0 1 562 (M*+1)
K/N\
T
38 | N, N 2 611 (M*+1)
=




20 content of 50.5%,
12 hours under
filtration, the solvent was
di ssolved in 15 m

and the m xt

the 25 solution was sl owy added dropmﬁsew%

hydride (a 65% by wei ght tol uene s
conpl etion of dropw se addition,
from-78Cto -60C for an hour.

hydr ogen at nospher e.
renoved by distillation.
of toluene and the solution was cooled down to -78C. To

ure was stirred at
After

room tenperature for
i nsol uble matters were renoved by
The residue was

8 m of butyl lithium alum num
olution)''under nitrogen atnosphere. After
the m xture was stirred at a tenperature

To theT@aapiion m Xture was added a 1M

aqueous 30 sodtumhydroxide—sotutton—and—tie- | xture—was—stt+red—+For10
m nutes. Forned precipitates wer 1separatﬁ£{b f3|trat|on t hrough Cellite,
and extracted with ethyl acetate anic | ayers were conbiined
and washed wifth saturated aqueous HIN rated brine. The orlganic
| ayer was 35 |dried and concentr?ég? d%g r duce E?essure. Af ter addijng
7.5 mM of ethyl acetate to the f added dropwi se 156 thereto
was 7.5 m of| 4M hydrochl oric aci d- acetate sol uti on under
ice-cooling. (Crystals were collected Py filtH&ti on and washed with etjhyl
acet at e. AfteL_dLyLngT_Lhe__ ! re of ethyl |
acetate-a 1M ) le Nogj hydr oxi.de Qé\ﬂllf Lon___and stil| rpd M’Sp argani ¢
| ayer was separated and the aqueous | ayer=was extracted wit et hyl adetate
for 3 tinmes. {The orgihic |ayers were conﬁuﬂed “and dried 0ve77%6\61|
sul fate. TheJ?eL¥enL—Mas—pe# re, to
give 471 ny 2-(4 10 fluorp-2- nethyl)phen | 14- hydr oxypi peri di ne as shown
in Tabl e 134 bel ow.4%Ref erente Exanpl Q. M of di ¢hl@Hotiiand was
di ssolved 831 m of _triphospene, and dropwi se thereto were a sglution
of (I:HB
41 N 578 (M*+1)
CH30/\/ ~
0 CHs
42 H3C\||\|J\/N\ 605 (M*+1)
CHj3




15 1.08 g of N-(3,5-bistrifluoronethyl benzyl)-Nnethylamne and 1.76 m of

triethylamne in 5.0 m of dichloronethane,

spendi ng 10 m nutes, under

nitrogen atnosphere under ice- cooling. The reaction m xture was stirred at

0OCto 5C for

20 residue was dried. To the residue were
and the m xture was extracted twice with
| ayers were conbi ned and washed w th saturated brine,

sol vent was

30 m nutes. The sol ve

removed by distillation.

nt was renoved by distillation, and the
dded wat er and dichl oronet hane
i chl oronet hane. The organic

and dried. Then, the
Fhsergsi due was purified by silica 25

gel col um chrerategraphy—{thexane— ..\,,\ane ethyd—acetate=10-1)—to—-give 760
mg of N-(3,5-bistrifluoronethyl bgrr:zyl ) FlEt Jam nocar bonyl chlorideg as
shown in Tablle 134 bel ow. Refer 35,1n 20 mM of methanol was
di ssol ved 24.5 g of 3,5 30 bi strlfl or[qrrenﬁh zaI dehyde, and under
i ce-cooling, ladded thereto was 60 niz ofll etihyl am (s (a 2M tetrahydrof yran
sol ution). Subsequently, 4.38 chf: & R ohydride was slowy added
thereto, and|the m xture was stirre\@ room-tenperature for 3 hours.] To
the reaction|m xture was added 35 digtilled watcer and concentrated under
reduced pres< e. The residue was eftracted with dichloronethane, and the
organi ¢ 157 yéﬁ afpde dfd.ed and concentrat®d under reduced pr&Sure, |The
resi due was FUI’I fied by silica gel colu romat ogr aphy } (hexane: et hyl
acet at e=4: | -'[chl or o#®(@ net hanol = 9:1), o Ny ve 6.35 g pf 574 (M*+1)
N-(3,5-bistri bel ow.
Ref erence Exanple 3 To 20 m of tetrah drofuran were .34 ¢ of
magnesi um ang traceg%ﬁ%i odi ne,| and added )i se thereto mﬁiwggf ut|i on of
9.50 g of 2-pronototuene—Tnm 45 nt—of

44 (a) ON 560 (M"+1)

A
44 (b) ON//, 560 (M*+1)




10 tetrahydrofuran, to prepare Gignard reagent. To the Gignard reagent
was added dropwi se a solution of 5.46 g of 4-nethoxypyridine in 20 m of

t et rahydrof uran under nitrogen atnosphere at -60C or bel ow. Subsequently, a
solution of 10.24 g of chlorobenzyl formate in 50 m of tetrahydrofuran 15
was added dropw se thereto at -40C and tgg m xture was stirred for 3 hours.
The tenperature of the mxture was rais %o room tenperature and added
thereto was 120 ml of a 5% aqueous citric acid solution. The m xture was
extracted wth ethyl acetate and mashngmgt¢ saturated brine. The 20

or gani ¢ | ayer—was—t+rted—anrteon ateg—under—redueed esstre—Fhe

r eg| due V\ﬂg GE \/"E‘J 'E\_u '\vnvn; + U\ Prargoﬁ@u a nnrl —+ If}z &F \Icf@Sc were
col | ected by f|| tion, to [gi ) 1-7'3

benzyloxycartonyl (2 nethy , exo-|,l i hydro-2H pyridine. 2% MS
(mz) :322 [M+11 (2) In am I o N of etphanol and 35 ml of
t et rahydr of urlan was 4@i ssol ve - CF3 492 (M*+1)

benzyl oxycar bonyl - 2- ( 2- et hyj - 3, 4-di hydro-2Ht pyridi ne, added
thereto was 2.76 g of sodiun and }&ythe m xture was stirred at
room tenperatijure for a day. | Further added the o was 1.B88 g of sodium

bor ohydri de, d_the mxturle was QTi_I’de at roomtenpera urp far a day. The
reaction mxture was concentfrated under reducéd Ppressure P to the residue
was added digtilled water. The J tracted wyth chloroform and
the organic llayer was dried | and co ceqtr te der reduced pressure. The
residue was 158 purified by silica gel XolUm cHeksrat ogr aphy

(chl or of or m dcet one=49: 1-*9:|1) , Hzb6 @ . 18 g of 1-
benzyl oxycar Qonyl - 4- hydr oxy-[2- ( 2- e phen¥h%piperidine. M5( i z) : 326[ M++l ]
46 CFs 492 (M*+1)
TG AL
Ny N CF;
H3C
HCI




5 (3)

benzyl oxycar bonyl -
973 nmg of 1,1'-carbonyl diimdazol e,
To the solution was
was stirred at 10 60C for
and extracted with chl ori¥form The organi c
reduced pressure.
(chlorofornnaanﬁgwne 9 1- chl or of or m et hanol

an hour.

distill ed wat

and concentrated under

gel

er,

col um chronatography

| el 1

6 hours.

In 21 mM of toluene was dissolved 1.63 g of 1-
4- hydr oxy- 2- ( 2- et hyl phenyl ) pi peri di ne,

and t he
added 1.21 m of ethanol am ne,
To the reaction m xture wa

The

and the m
s added
| ayer was

added t hereto was
m Xture was stirred at 60C for

xture

dri ed

residue was purified by silica

=19:

1), to give 1

J . vJ
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MS
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VS(m z): 413 N
benzyl oxycar 4
met hyl phenyl)
pal | adi um car
hours under K
filtration, t
hydr oxyet hyl g
Tabl e 135 bel
was used and
30 22.3 g of

di hydr o- 2H- py
conpound of t
bor ohydri de,

reacti on was

solution unti

-6
1 +1] (4) In 3
onyl - 4-(2- hyd
pi peridine, a
bon, and the

ydrogen at nos
he filtrate

m nocar bonyl o
ow. Reference
tredife@}in t
1- benzyl oxyca
ridine. (2) Inm
he above (1),

and the m xt ul
conpl eted, sl
| no foam was
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m

of ng%?

oxXgerh

'/H'Hb-
ésol ed 1.3
(2- 2
nd ado?ed t hefet ol wag YE @ 10%
fi xture was Stirrgd a room tce':mpe
bhere. AfterH3fq e matters we
has concentrat ed p give 880 ng o
y) - 2- (2- net hyl phényl ) pi peri di ne a
Exampl e 37 (1) 2% g of 4-fluoro-I}
ne sane manner a8"dn Reference Exa
bonyl - 2- (4 fI'ﬁorophenyI) €ryxo- 3,

(Bicsoges s

e was stirr

bWl y added tcheﬁii]ﬁns an aqugéus
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r
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|

5

7
P
D
D

meR8 (M*+1Db

g of 1-

ature for
e renoved
4-(2 25

shown in
br onobenze

0 g of the
di um

urs. After
citric aci

14

ne
gi ve

47 (b)

CF;

(CH3)sC” TI’ /@\
Ny CF5
and

H

(CH3)3C~ Oy N
O

H3C

CF
NTrN CF3
Q0

F

592 (M*+1)




159 generated. The solvent was renoved by distillation under
and | ayers were separated with addition of
extracted with chloroform and the conbined
The

pressure,

The aqueous | ayer was further
organic layers 5 were dried and concentrated under reduced pressure.

residue was purified by silica gel

acetate=10:1)
(2R, 4S) -1 -ben

, togive 6.3 g of a m xtur

zyl oxycar bonyl -

colu

8

of (a)

hr omat ogr aphy

r educed

wat er and chl orof orm

(chl or of or m et hyl

2- (4-f1luorophenyl)-4- hydroxypi peridine and (b)

(2S, 4R) - 1- benzyl oxycar bonyl - 2- (4 10 fl uorophenyl)-4-hydroxypi peri di ne.
6.2 g of the compound of the above (2) was used and

manner as in

Exanpl e 209,

to give 7.3

dablgr2

(3)

treated in the sane

B mixture of (a)

(2R 4S)-1 - be

zylEpataplelony! -

7- (4-

Structural Formula

MS

fl uor ophenyl)
(2S, 4R) -1 - ben
hydr oxyet hyl &
above (3) was
to give 2.6

hydr oxyet hyl &
(2S, 4R) - 2- (4-
shown in Tabl
di ssol ved 0.6
up to 59C and
cont ai ni ng 0.
the crystals

crystallizati
2-(4-fluro-2-

~( 2- hydr oxyet
zyl oxycar bonyl -
m nocar bonyl oxy
used and treat
g of a mxture

m nocar bonyl oxy
f | uor ophenyl) - 4
e 135 below R
39 g of48\-t osyl
t hen added dr
418 g of 2-(4-f
were formed in
on, the other

- D- phenyl al ani ne,

opw seqifer et o Vg

ur o- 2-
20 30 minu

hyl am nocar bonyl oxyg
2- (4uLNyorqpheimH

2.
and (

%y et hyl Hiilnocar bonyl ox
ef erence Eganple 38 25 In éhdﬂ o]

Yy ph¢
Nf LN

L5

O

(4
b)

a t
1.
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-f|§§?

met hyl ) phenyl - 4+

nethanggc§oEutk9n in
HCI

perrdine 1

) g of the c

in Refe
ophenyl

he™sol ut
of net
hydr oxyp

ﬁ;nning

and (D)

bnpound of
ence Exany
-4-(2 20

y) pi peridin
[ net hanol
G92v(E + i
hanol sol ut
peri di ne.
of the

le as
was
i on
After

49

H2N

H 2 N///;,I

H5C

492 (M*+1)




hydr oxypi peri di ne was added dropw se to the m xture in the period of 5

m nutes. The m xture was cool ed down from59C to 30C in one hour, and then
the crystals were forned for 35 1.5 hours. The obtained crystal was renoved
by filtration and washed by cool ed-net hanol, and dried by air at 60C for
160 one night to give 0.325 g of (2R 4S)-2-(4-fluro-2-

nmet hyl ) phenyl - 4- hydr oxypi peri di ne N—tosyl}-8 phenyl al ani ne salt. The

obtai ned salt was added 0.62 m of a 2 M aqueous hydrogen chloride
solution, the mxture was extracted w trabrég_thyl acet ate. The water [ayer

was added 0. 3—m—of—a—SM HeeHs—sS xi-de—ard—thpr—extyactedywi th
et hy| acet at N 1] bl' Tha ns‘ﬁ'lﬂmmarEQmUl@nc dr ed co ed
under reduced pressure, to give O. 129 of CF5

(2R, 4S)-2-(4-fl uro-2-net hyI)pEISEa 3 p| pflélﬂs dine as | 10 shown injTable
136 bel ow. Reference Exanpl e n m of | o onet hang was di ssol ved
2.72 g of 2- |methoxy-5-(5-tr|fl uoron@t hyl t tr‘a/zo e- -yF'ge1zaI dehyde, and
added theretq was 2.5 nml of 8 M net hyHa@ i @ ethanol 15 solution, 0.5%72 n
of acetic acild and 3.12 g of| tri acet oxy i um bor ohydri de, the m xture was
stirred at rqom tenperature for 6 hours. The reaction m xture was washed
wi t h saturated aqueous sodi um hydrocarbonafe sol ution, and| the organi (
| ayers were dried &Qdafoncentrate. The resamtie 20 was puri i &d8hw sin})ica gel
col um chromgt ography (chl of of or m et tanol =49: 1 tocg 0 give 2.2 g of

N-{2- methoxy-5-(5-trifluronethyltetr A yIQp n met hyl am ne |as
shown in Tablle 136 bel ow. 25 }W Eéj\

H3C\©

F

CF3

H
3c/\r( /@
Ny CFs
and

50 (b) 548 (M*+1)

CF3

//ﬂ 3
H3C
3 /\n/ N N\/@
T CF3
H3C© 0

F




Exanmpl e No. Structural
| O F CF3 HOB, CH3 NON I
CH3 NCF3 H3CO |

CF3 H3C |
F CF3 HO CH NyN CF3  H3C |

Formula M5 CF3 HO CH3 NN 1 (1) CF3 493 (M +1)
01 (2 (a) F CF3 and 493 (M +1)
01 (2) (b) FCF3 and 493

(M+1) HO-4, CH3 » ~= NONI CF3 H3C O F 162 Table 2 Exanpl e No.
Structural Formula M5 CF3 CH3 83
Table 23
Exampie No. Structural Formula MS
CH
3 N - CF5
H3C)\H/ ” ,@L
CF3
H3
F
51 (a) and 562 (M*+1)
CH
? % CF5
heBve)
O N CF;
H3C©
F
CH
3 CF5
C
" EN /©\
CF3
51 (b} and 562 (M*+1)
CH;
CF3
H3C ///.r /@\
Y CF;
H3C© 0
F

H3C
HO4C




HOB,, N 2 (a) NH= CF3 507 (M+1) O3C/ | CH3 F CF3 HOCH3 NN ~~ 2
3/ 1 CH3 F CF3 HOB, 1CH3 N N CF3 493 (M +1) 3

(b) HC O = CF3 507 (M +1)

(a) H3C/ I O FCF3 HOCH3 / NN ~I

Tabl e 3 Exanple No. Structural Formula M5 CF3 H3CO CH3 /

184

Table 24

3 (b) H3C O CF3 493 (M+1) /I F 163

Nr NCF3 H3CO

Example No.

Structural Formula

MS

52 (a)

CF3

(CH3)3C N//, /3@\
N N CF,

H3

and
H CF3

(CH3)3CTCI;N (l:m
. NTI/N CF5
H3C© O

F

576 (M*+1)

52 (b)

CF;

(CH3)3C N j@
NN CF;

HsC

and
H CF,

(CH3)3CgN#,,,. (|:H/3©\
N\l_rN CF5
H,C. :

F

[y

576 (M*+1)




-1 4 (a) F CF3 and 507 (M +7)

/

M550
GN 165

CH3 NON CF3 H3C O

H3CO,, CH3 6 ONNCF3 H3CO FCF3 H3 CO

b 4 (b) F CF and 507 (Mt+1) H3CO CH3 3 NON CF3
H3C 0 F 164 Table 4 CF3 R CH3 NON CF3 H3Cj 0 1 nHC

F Exanple No. Rl n

0 584 (M+1) ON)-° 6 H3C N--~O % 1 564 (M+1) CH3 7 1 604 (M +1)
185
Table 25
Example No. Structural Formula MS
CF5
CH3O NA,, \/@
CF;
3
53 (a) F o and | g0 (M*+1)
CH3O N\O CH3 t 3
Ny CF,
H3C©
CF
CH3O N CH; J°
/Z\N \/i\ca
53 (b) and | 550 (M+1)
CF3
CH3O\H,N/,,,“ (':Hj@
O N NN CF
H3C© o)
F




Tabl e 5 Exanple No. Structural
and 560 (M +1) CF3 N CH3
H3C J 0 1 HC

Formula M5 CF3 CH3 N 3 H3C O HC
*4 0 N3 H3CO0 HC

CF3 O CH3

8 (b) F and 560(M +1)

8 (a) F
F OCF3 N CH3 NYN CF3
(. ONYN CF3 H3C 0 HC

166 Table 6 Exanple No. Structural

Formul a MS
186

Table 26

Example No.

Structural Formula

MS

54 (a)

CHOH CHy £
25\6(//,. ) &\i@\
b CF3
H3C O
F
H

and
CF3

cszogN CH3 t
NN CF5

564 (M*+1)

54 (b)

H3C© o)
. F

H CF3

CZHSO\H/N (|:I;|i©\
0 NTN CFs
H5C 0
F
H

CF5

C2H5OgNkf,,_ ICI-E@
! NYN CF,
H3C© O

F

and

564 (M*+1)

F



CF3 CH3 i NONCF3 H3CO LI HCO 9 (a) F and 546 (M+t) CF3 NCH3 Nr N
CF3 H3C O HO FCCF3 NCH3 NNI CF3 H3C O HC 9 (b) F and 546 (M +1)
CF3 CH3 ONYN I CF3 H3C 0 HO F 167 Table 7 Exanple No. Structural Formula
M5 CH3 | CF3 H3C-CH3 i Nr N CF3
187
Table 27
Example No. Structural Formula MS
CF3
CF5
H3
55 (a) and | g9g (M*+1)
CF;
* ‘ON e
H3C©
F
H CF3
N (I:H3
0O
NN CFs
H5C 0
55 (b) and | 596 (M*+1)
CF;
O el
Ny CF5
H3C©
F




H3C 0 1 HC

H3C 0 HCI F CH3 |

10 (a) F and 520 (M +1)

CF3 H3G-NCHs N, 3 H3C 0 HC

CH3 CF3 H3CN- A~ CH3 L * INIr NI

CF3
10 (b) F and 520 (M +1)

CHs CF3 H3C-Nei,,,. CHs ONIr NI CF3 H3C O F HCl 168 Table 8 Exanple No.
Structural Formula M5 C2H5 CF3 CZHS-Nb,. CH3 Ny\N CF3 H3C 0 1 HCG 11 (a)
CZHS and 548 (M +1) 188
Table 28
Exampie No. Structural Formula MS
OaN CF5
CF;
H3
F
56 (a) and 641 (M*+1)
OY CF3
H3C©
F
N
N i@
0
Ny CFs
HsC
F
56 (b) and 641 (M*+1)
O5N
2 CF,
0 1
X CF3
H3C© O
F




N CF3 (C21-15" CH3 NN CF3 H3C 0 I HCI
11 (b) CZHS and 548 (M +1)
F 169 Table 9 Exanple No. Structural

0 HC
0 HC
CF3 H3C 0 2HCI
0

12 (a) F and 643 (Mi+1)

F CZHS CF3 CzH5 N |
CF3 H3 k CZHS Neib. C |

~N | ~DN CH3 CF3

NI ( N, CF3 H3C
~ ONyN CF3  H3C

Formula M5 CN CF3 CH3 N-r N

Il  ~NIr N CF3 H3C

189
Table 29
CFs
Reviel
NTN CF;
H3C C
F
Example No. R! MS
HsC H
57 (a) HsC Na, 562 (M*+1)
0
HiC H
57 (b) HaC N Vi, 562 (M*+1)
0 H
58 (a) K/N\H/N\ 604 (M*+1)
0]
0™y H
58 (b) \,N\rrN/,,,, 604 (M*+1)
o)
H
59 (a) 5N, 584 (M'+1)
C2H5’ “O
o H
59 (b) “5-Nag 584 (M*+1)
CoHs™
/l H
60 (a) 0~ N, 586 (M*+1)
0]
/| H
60 (b) 0~ Na 586 (M*+1)
0




y 2HO F ONNGCHs CF3 Il Nr NCF3 H3CO 1 2HC F 12 (b) and 643 (M +1)

CN CF3 Nii,,,. CHs i CONIlr | CF3 H3C O | 2HCI F 170 Table 10 Exanple No.
Structural Formula M5 CF3 ON,,,. CHs I I NYNCF3 H3CI O HCO 13(a) F
and 574(M +1) N CH3 CF3 LNIr N CF3 H3C 0 HOI F ON CHCF3
190
Table 30
. CF3
R* CHs
NN CFs
H3C o)
F
Example No. R MS
4 | H
61 (a) S Ny, 602 (M*+1)
0
4 | H
61 (b) S Na 602 (M*+1)
0
CHs
0 |
62 (a) 5Ny, 584 (M*+1)
H3C/ “O )
CH;
0 |
H3C/ “O
H
63 F3CW1’N‘\ 588 (M*+1)
@)
64 (a) NN, 602 (M*+1)
0]
64 (b) N Na 602 (M*+1)
0




t3 ~NNI CF3 H3C 0O HO 13 (b) F and 574 (M+1) CF3 CHs OCF3 H3C 0 HCl
F 171 Table 11 Exanple No. Structural Formula M5 O CF3 CHs NyN CF3 H3C 0
1 HO 14 (a) F and 562 (M+1) CHCF3 s | ib *~ONXNCF3 H3C O I HC F ON
CH3 CF3 NYNI CF3 H3C 0 HO 14 (b) F and 562 (M +1)

191

Table 31
CF;
el
NN CFs
H3C 0
F
Example No. R' MS
HsC
65 N H 649 (M*+1
@) CPWN ()
0
HsC
65 (b \N\ H 649 (M*+1
+
(b) CQ\WN.\ (M+1)
0




O- CFR3 aov//,,, CH3 ONNCF3 H3ICO LI HO F 172 Table 12 CF3 R CH3 N
y N6-CF3 H3C O L ) HC F Exanple No. R Ms 15 (a) 560 (M++1) 15 (b) 560
(Mr+1) 16 (a) 546 (M++1) 16 (b) 546 (M +1) 17 (a) 562 (M++1l) 17 (b) O0--)
562 (M++1) L,~N/i,,.. CH3 18 (a) H3C~-N 520 (Mt+1) 44. CH3 18 (b) H3C 1
520 (Mr+1) ,N -~o. 19 (a) NS 548 (IVH+1)19%H CZHS k

Table 32
Exampie No. Structural Formula MS
N~ l H CF3
0 NTN CF3
H,C 0
66 ) F and | g4g (M*+1)

CF3

N ‘l H
x N CH,
0 N r'\l
Y CF3
HsC 0
F

H CF
HiC. _~ N’\rrN///,, CH 3
AnO N ||\|
0" N "0 N CF;
H H5C O
F
67 and 657 (M*+1)
H Fs
H3C. ~ N’\n/N CH;
A0 NN
O"°N" 0 NG CF;
H H3C 0




C2H5 19 (b) 548 (M++1) CZHS Nei,,,.. 173 Table 13 RL CF3 CH3 NN CF3 H3C
0 CH3 F HO Exanple No. R Ms 20 (a) ON 574 (M+1) 20 (b) 574 (M+1) 21
(a) 560 (M+1) 21 (b) ON, 560 (M +1) 22 (a) OON 576 (M +1) 22 (b) 0 576
(M+1) ONii,,,. 174 Table 14 CF3 R CH3 i NONCF3 H3C 0 | CH3 F HC
Exanpl e No. R M5 CH3 23 (a) H3CIIN 534 (M +1) CH3 23 (b) | 534 (M +1)
H3C- 1/o0,.

Table 33
Example No. Structural Formula MS
N, ’ CF3

T

H
N, ICH3
0 N_N
T
HC A O

CF3

68 and | 597 (Me+1)

69 o and 703 (M*+1)




Cz 24 (a) his 562 (Mi+1) CzHs-N k CZHS 24 (b) 562 (M+1) CzHs N///,,. H
25 (a) F3C..N, 588 (M+1) H 25 (b) 588 (M +1) 175 Table 15 CF3 R CH3 i

NrC~~CF3 H3C O CH3 F HOl Exanple No. R M5 26 (a) ON 574 (M +1) 26 (b)
574 (M +1) 27 (a) ON 560 (M+1) 27 (b) ON// 560 (M+1) 28 (a) ON 576
(M+1) 28 (b) 0~) 576 (M+1) Nii,,.. C@ﬁ 29(a) N 534(M +1) H3C- CH3 29
(b) N 534 (M+1) H3C~- %HO 30 (a) 576 (M+1)
Table 34
CF3
Exampie No. MS
H
-0 Hac\an\ 534 (M*+1)
O
) H
71 NN 597 (M*+1)
0]
Table 35
CF3
Example No. MS
72 HzN/\n’N“ 549 (M*+1)
73 /\ﬂ/ 577 (M*+1)
CH3




N  HO 30 (b) 1 576 (M +1)

N %

176 Table 16 R CH3 CF3 NIr

N CF3 H3C |

O F nHCO Exanple No. R n M5 H 31 H3C (NIl 1 534 (M+1) CH3 H 32 N2 605
(M+1) Q CH3 33 H3CO-,,N, 1564 (M+1l) CH3 34 N1 559 (M+1) NCs CH3
35 HBCN - N, 2 577 (M+1) CH3 H 36 HGC N~ 1 506 (M +1) 3 37 ON 1 562
(M+1) \CH3 381 M N- 2 611 (M +1) 195
Table 36
Example No. Structural Formula MS
H>N
H CFs
petuel
O
NN CF3
H5C 0]
HCI
F
74 and 611 (M*+1)
H>N
2 H CF;
N//It.. CH3
O N I{I
H3C. =~ 0
0°
F




177 Table 17 CF3 R &CF3 NTrCN H3C O CH3 F HCl Exanple No. R M8 S 39
578(M +1) n~ 40 yN~- CH3O- 604 (M +1) / CH3 41 N 578 (M+1) CH3O A, JO
CH3 42 H3C'N- "N~ 605 (M+1) | CH3 178 Table 18 R CF3 CH36 ~-ON-r CF3
H3C 0 CH3 F HCl Exanple No. R MS 43 (a) ON 574 (M +1) 43 (b) OV 2"", 574
(M+1) 44 (a) ON 560 (M+1) 44 (b) ON}(e560 (M +1) 179

Table 37
CF5
R} CH;
HsC 0 CHs
F
Example No. R! MS
H
75 Csz\H/Ng 562 (M*+1)
H
76 Csz\n/N/n,. 562 (M*+1)
0
CH3 H
77 H3C/'\rrNA 576 (M*+1)
0
CH3 H
78 H3C’J\”/N”"- 576 (M*+1)
0




Tabl e 19 Exanple No. Structural Formula M5 H2N CH3 CF3 45 N~ N H3C 0 CF3
492 (M+1) i HO F CF3 H2NCH3 | | NON CF3 H3C 0 HCI 46 H2N F CF3 and
492 (M+1) CH3 Nr NCF3 H3C 0O 1 HC F 180 Table 20 Exanpl e No.
Structural Formula M5 HCF3 (dI13)3C,0 NV,//, CH3 0 N\y\N CF3 H3C O F 47
(a) and 592 (M +1) HCF3 (CH3)3CO NCHE‘lg(? *CNlr N\ CF

Table 38
CF3
R? (EH3
Ny N CF,
HsC O TCH;
F
Example No. R’ MS
H
79 (a) C2H5YNA 562 (M*+1)
0O
=
79 (b) CzHS\ﬂ/N/fa. 562 (M*+1)
0
CH3 H
80 (a) HsC Na 576 (M*+1)
0
CH3 H
80 (b) H5C Ny, 576 (M*+1)
0]




H3CO0s FHOCF3 (CH3)3C-1 CH3 O Nr NCF3 H3C O F 47 (b) and 592 (M +1)
H CF3 (CH3)3C O N'//,,. CHs i O CNN\ CF3 H3C O F 181 Table 21 Exanple No.

Structural Formula M5 CF3 HZN~i,,. CH3 1 Nr NCF3 H3C O HCI 48 F CF3
and 492 (M+1) HZN CH3 ~ rNYNI CF3 H3C Ol HOO FHZNCHCF3 3 i | NN
CF3
198
Table 39
Example No. Structura! Formula MS
H5C CF,
Hj
el ;@
81 st CF3 | 606 (M+1)
H3 CHs
HsC CH, CF3
>,O
Ha® Tor NN
82 H3C N x CF3 | 606 (M*+1)
H3C O CH;
Hi3C CF3

“3C’>°‘“’ Bie!
83 ¢ CF3 | 606 (M*+1)
H3C©O CH5

84 606 (M*+1)




H3C 0 ~ HCI
NON CF3 H3C O

49 H2 N,,,,,
HCI F 182 Table 22 Exanple No. Structural
~l F 50 (a) and 548 (M+1) HCF3 N ~ CH3 ONIr

F CH3 CF3 and 492 (M +1) |
Formrula M5 HCF3 HCCHs s O

CNN CF3 H3C 0 |
N CF3 H3C

OF HCF3 ~/NCH3 H3CTfl ONr NCF3 H3COF 50 (b) and 548 (M +1) H
CF3
199
Table 40
Example No. Structural Formula MS
CFy
H2N (l:H3
N_N
N CF5 .
85 HsC 5 0 &h, 506 (M*+1)
F.‘
CF
H-N [CH3 3
N_N
i ) G CF3 .
86 HC O o, 506 (M*+1)
F
Table 41
CF3
R? $H3
NTI’N CF,
H3C O CHs
F
Example No. R’ MS
o H
87 “g-Nag 584 (M*+1)
HsC ‘b
H
88 Ye—Na 598 (M*+1)
C,Hs ‘b
i
89 “g-Nag 598 (M*+1)
H3C ‘b
%
90 “g-Nay 612 (M*+1)
CHs™ g




H3G /Ni,,,. CHs i O ONlr NI CF3 H3C O F 183 Table 23 Exanpl e No.
Structural Formrula M\ CH3 HCF3 HCN,, CH3 s O Nir NI CF3 H3C O F 51 (a)
and 562 (M+1) CH3 HNCH3 CF3 H3Cpr NONCF3 H3ICOF CH3 HCF3 H3CN
CH3 1 ONCF3 H3CO~I F 51 (b) and 562 (M+1) CH3 HCF3 H3C/Ni,, CHs
101 ONYN CF3 H3C O F

200
Table 42
CF;
H
EN CFs
Example No. MS
91 621 (M*+1
(oj\o’\/ox (M
92 Ho~0a_ 537 (M*+1)
93 N:r\!}l’\’o\ 588 (M*+1)
N. 9}
94 N NN 589 (M*+1)
\==N
95 }:N 603 (M*+1)
H3C
H3C\ Y .
96 o"S\O/\/O\ 615 (M*+1)
@)
97 (2) @N/\;Cf | 606 (M*+1)
CaHs—\—Oa,
98 | 592 (M*+1)
CyHs
H
_N_0O *
99 cH N TON 564 (M*+1)
0
0™
100 k,NT 606 (M*+1)
0
101 NN -Oa 588 (M*+1)
0




184 Table 24 Exanple No. Structural Formula M5 H CF3 (CH3)3CNaCH3 0 NON
CF3 H3C 71 OF 52 (a) and 576 (M +1) H CF3 (CH3)3CtN~ CH3 0 NON CF3 H3C
Oy F HCF3 (CH3)3CrNCH3 O Nr NCF3 H3CI O ~ F 52 (b) and 576
(M+1) HCF3 (CH3)3CIN~,,,.ONCH3 O NCF3 H3C Oy F 185 Table 25

201
Table 43
CFs
oSl
NYN CF,
HsC 0
HCl
F
Example No. R’ MS
HsC.
3 N/\, +
102 (2) \,N\H,O\ 619 (M"+1)
O
HLC H
103 3 \I?IA\/NYO\ 607 (M*+1)
CH, ©
H
104 O"\/N‘rro\ 847 (M*+1)
0
H
105 NN O 849 (M*+1)
o/ O




Exanmpl e No. Structural

0 53 (a) HF and 550 (M +1)
N CF3 H3C j

Formula M5 H CF3 CH3A N-,,,

CH3 O NON |

CF3 H3C 7

CH3OYN CH3 O Nr

CHs O ONYNCF3 H3C Oy F 186 Table 26 Exanple No. Structural

H CF3 C2H50yN4,,, CH3 O Nr

N CF3

H3C 020~2 I

Table 44

CF3 CHSIONCH3 0O KNyNCF3 H3COIl F HCF3
0 53 (b) HF and 550(M +1) CF3 CH3ONio..
Formul a M5

54 (a) HF CF3 and 564 (M +1)

Example No.

Structural Formula

MS

106 (2)

HO,,

H3

HO

}hci?

el
C 0

CF3

F and
CF3

QL
. NWN CF,

0

F

493 (M*+1)

107

H3C© 0

N
< =)
N /N///,_ CH3
VTN
= \rr CF3

CF3

F and

544 (M*+1)




C2HSON CH3 | O Ner
0 54 (b) HF and 564 (M+1)

187 Table 27 Exanple No. Structural

N CF3 H3C O |
CF3 C2H50YN/, , .

F HCF3 C2H50yN CH3 p
CHs 0 ONION |
Formula M5 H CF3 N-, ,,

CF3 H3C 0 55 (a)

F and 596 (M +1)
203

Table 45

| NIir

N CF3 H3C

CF3 H3CO0O1I1 F

CH3

O NON |

NCF3 CH3 O=INCF3 H3CO F CF3

Example No.

Structural Formula

MS

HO\Q,OH

S

It

0

H3C©

F
HO\Q,OH

N

108

Hs

€
YN
H,C O

CF;

el
NN CF;

and

CF3

CF3

619 (M*+1)




NCH3 ONr NCF3 H3CO0 55 (b) F and 596 (M +1)
CF3 H3C Oy F 188 Table 28 Exanple No. Structural Formula M5 2N H CF3

HCF3 Ni,,,. CH3 OON,N

l:tay N, CH3 1 1 O N-r NCF3 H3C| O F 56 (a) and 641 (M +1) 02N H CF3 N
CH3 ON-N'CF3 H3C Ol F ®N\ HCF3 CH3 1--r 0
204
Table 46
CF3
R? (|:H3
H5C O CH,
F
Example No. R’ MS
109 HOy, 507 (M*+1)
/=N
110 558 (M*+1
NoNa (M*+1)
N=N
111 ‘ 559 (M*+1
(\N,N\ (M"+1)
HoN. =
112 = Na_ 624 (M*+1)
Ny N
EtO
113 (2) ‘(n)/\ 577 (M*+1)
o™
114 (2) SN~ 618 (M"+1)
0
H3Cj
115 HsC N A 604 (M*+1)
0
N
116 NI 633 (M*+1)
o} ©O
HiC
117 N 631 (M
++1
K,Nmo/\ ( )




HCF3 Nii,,. CH3 0O CNr N
o

N1f'N CF3 H3C 0 F 56(b) and 641 (M +1) 2N |
CF3 H3C & 70 F 189 Table 29 CF3 R CH3 NIr N CF3 H3C 0 F Exanple No
R M5 H3C H 57 (a) H3C NAN, 562 (M+1) 0 H3C H 57 (b) H3C562 (M +1)
0'1 H58 (a) I6~NIr N41 604 (M+1) O ONHD58 (b) -5- NV,,, 604 (M+1) O
O H59 (a) S- N//,,,. 584 (M +1) 905
Table 47
Example No. Structural Formula MS
CF5
H->N H
N
= CF3 +
118 (2) H:C f:' 506 (M*+1)
CF3
N N
CF5 o ags
119 HC 492 (M*+1)
F
H
N .
120 (a) 5 CF; 612 (M*+1)
CH
| CFs3
o) |
N__N .
120 (b) T CF; 612 (M*+1)
H3C @] CH3
F




C2HS b 0 H59 (b) "S- N4, 584 (M+1) CH5 b H 60 (a) ONil,,,. 586

(M+1) OH 60 (b) ON4, 586 (M+1) 0 190 Table 30 CF3 R CH3 Nir N CF3

H3C CCOF Exanple No. R M5 H61 (a) SN~ ,,, 602 (M+1) 0 H 61 (b)
H3Cb CH3 62 (b) H3C~~- N~ 584 (M+1)

602 (M-+1) O CH3 62 (a) 0584 (M+1)
0 H 63 F3CyNAk~ 588 (Mr+1) 206

Table 48
Example No. Structural Formula MS
07y LM CF
\N* t3
121 5 CF3 590 (M*+1)
H3C CHj3

o’\ CH3 CF5
EN Nﬁl
CF3 590 (M*+1)

122
CHs
o™ / CF3
LN C|:H3
123 NYNE CF; 592 (M*+1)
HsC O CH,
F
o™ /O CF
(UN ’
124 Ny CF3 592 (M*+1)
H3C CHs
F




0S H64 (a) Nil/,,,.

649 (M +1)
Struct ur al

(M +1)

N |

602 (M++1)

O H3CQ\ N 649 (M +1)

0 S H®64 (b
Table 31 CF3 R CH3 Nr NCF3 H3C O F Exanple No. RL M5 H3C 65 (a) N Nei
65 (b) 0-yo 192 Table 32 Exanpl e No.

N4l 602 (M++1) 0 191

Formula MM NHCF3 1 N, CH3 ) O Nir NI CF3 H3C O 66 F and 646
H CF3 CH3 207
- Table 49
Example No. Structural Formula MS
CF3
Ny
125 CF3 506 (M*+1)
N CHy L
H3C a. | 3
N__N
126 HaC Tg CF3 520 (M*+1)
3 CHs
HCI
CF3
H3C”
127 CF3 520 (M*+1)
CH3
HCl
F
H CF
H3C N (I:H3 3
HsC
O N_N
128 G o G CF3 | 604 (M+1)
3 CH;
F




0 NyN |

HCF3 H3C N/,,, CHs

CF3 H3C 0O F HCF3 H3CO Nei,,.
and 657 (M+1) HCF3 H3C NeN CH3 0O N 00 NON & CF3 H H3C j
Tabl e 33 Exanple No. Structural
CF3 H3C 0 68 F and 597 (M +1)

Formula M5 N,

CH3 ONr NCF3 H H3C 0 ~I

0

“1 HCF3 N ~,.
NHCF3 CHs O Nir N CF3 H3C j

F 67
~I F 193
CHs O NON |
OF 0O'N

208
Table 5Q
Example No. Structural Formula MS
s CF3
g oNve
129 0 N CF3 548 (M*+1)
HsC
3C CH3 CF3
130 i N ‘/@CF3 576 (M"+1)
Hs CF3
HO\/\“ N t
131 % CF; 614 (M*+1)
HsC CHy I3
3 Tl/ } Il\i 3
132 Hc Tof CF3 548 (M*+1)
3 CHs
F
H3C (,I\:IH3 CF3
HsC (1:H3
133 © NT(N CF3 590 (M*+1)
HiC A O gy
F




F 69 0 and 703(M +1) OxN H CF3 H3C~CO N
~ NON | CF3 H3C |

H3C CH3 O NN ~ CF3 H3Cj 0 -l
CH3 H3Cs O Nlir NCF3 H3C O F 194 Table 34 CF3 R CHs
0O F Exanple No. R M5 H 70 H3CuN~ 534 (M+1) 1O H | 71 N/ N~ 597
(M+1) O Table 35 CF3 Rl CH3 Nir N CF3 H3C O
209
Table 51 7
Example No. Structural Formula MS
';. CF3
H3CO™ ‘F'L@
o N.__N
134 e Wg I CF3 | 578 (M*+1)
3 CH;
CF5
”,Q
N
135 c H CF3 | 576 (M*+1)
H3 CH
CF
H3C 1 3
O N N
136 H3C H CF3 | 590 (M*+1)
H3C CH
F
CF3
CF5
H3C
F
137 and 597 (M*+1)
CF3
CF3




HCl F Exanple No. R M5 H 72 HZNN' 549 (M+1) O H 73 H3C,,N"' ( NI
577 (M +1) CH3 0 195 Table 36 Exanple No. Structural Fornmula M5 H2N\ | H
CFS NCH3 O NCF3 H3COI HaO F 74 and 611 (M+1) H2N 1 H CF3 NeiCH3 i |
O yNCF3 H3C Ol HO F 196 Table 37 CF3 R CH3 6 NYN CF3

210

Table 52
CF3

|
N\n,N CFs

H3C O

Example No. R' MS

o] H

138 (a) 0~ Nay 614 (M*+1)
om—(lﬂ/ﬁ

138 (b) 0 ", 614 (M*+1)




H3C 0 CH3 F Exanple No. R M5 H 75 C2H5yN& 562 (Mk+1l) 1A H 76
C2H5yN i, . 562 (M++1) O ICH3 H 77 H3C I N-_ 576 (M+r+l) CH3 H 78 H3C N o, .
576 (M +1) 197 Table 38 CF3 R1 CH3 NIrN - CF3 H3C 0 CH3 F Exanple No. R
M5 H79 (a) CHSoy N& 562 (M+1) 0 H 79 (b) CH5uN~i,,. 562 (M+1) O CH3
H 80 (a) H3C(N 576 (M+1) O CH3 H 80 (i)l)l H3C N o,. 576 (M +1)

Table 53
CF3
CH;
Example No. MS
74 | H
140 0 Na_ 628 (M*+1)
O
O| H
141 &J\.‘/N\ 600 (M*+1)
0
H
2 N .
142 N\/ !\4’\[( o 616 (M*+1)
N=N O
H
143 HO YA 564 (M*+1)
0
H
144 H3CO\/\H/N\ 592 (M*+1)
0
H
145 H3CS’W1’N\ 594 (M*+1)
O
H
146 HZN\<,N Na_ 646 (M*+1)
T
N* | H
147 X Nag 611 (M*+1)
0




O 198 Table 39 Exanple No. Structural Formula M5 H3C HCF3 H3C40- CH3 i O
NN~ 8l HC1> CF3 606 ( M+l) H3COCH3 F HBCHCF3 H3C 0 Bl1 CH3 i NN
82 HBC O CF3 606 (M+1) H3CO CH3 F H3CHCF3 CH3 H3C OL(N Y') |I 83 H3C
O NON CF3 606 (M+1) H3C CH3 F HC H CF3 H3C! 0-(i% CH3 84 H3C O KNON_ \
CF3 606 (M+1) H3Ci | CH3 F 199 Table 402 Exanpl e No. Structural Fornul a
M5 H211 CH3 CF3 21

Table 54

R: CHs

H5C 0]

Example No. R’ MS

148 HacA/ 576 (M*+1
SN (W 1)

149 2~ N 630 (M*+1
NN )




Ni
H3C 0 CH3 F Table 41 CF3 R CH3 i

C2H5 b CH3 89 %

200

No. R M5 0 H87 'S Ndk. 584 (M +1)
N 598 (M +1)

N8 H3C 0O CHCF3 506 (M+1) 3 HzZNCF3 CH3 | 8 N N = CF3 506 (M +1)
i I Nr Ni Z11 CF3 H3C 0 CH3 F Exanple

H3C b 0 H 88 \\ ~N*41 598 (M +1)
CHs ,p

H3C O CH3 90 \S, N44..

612 (M +1)

213
Table 55
CF4
H
Ny N Scry
CHs;
Example No. MS
H
150 HzN\(,N Nal 646 (M"+1)
sﬂi
H
151 H3C5’ﬁrN\ 594 (M*+1)
9]
H
152 H3C0\/ﬁrN\ 592 (M*+1)
O
H
153 HO YA 564 (M*+1)
0
154 Ho” VA 578 (M*+1)
0
155 HO/\{]’N‘\ 578 (M*+1)
0
H
156 HO™ N NA 590 (M*+1)
0
HsC H
157 HO Na, 592 (M*+1)
HsC O




Table 42/ R CH3 CF3 | Nir NCF3 H3C O F Exanple No. R M5 91 621(M +1)
O-'O- 92 HOV 0/ 537 (M+1) 93 NN588 (M+1) L N&% N 94 N 589 (M +1) N

"N'N-,~ Q#14.1 95 /}=N 603 (M +1) H3C 96 H3C,S, O"~0~ 615 (M +1) (5 97
(2) JH~ 606 (M+1) 0 CI C2H5 N--- O*-. 98 592(M +1) C2Hs H 99 C H ~N-O-
564 (M+1) z 50 0Th 100 ~ N-,Ck, 606 (M+1) O 101 N N-rCk, 588 (M +1)

Table 56
CF3
eNiel
H5C 0 CH,
F
Example No. R MS
H _
158 HO\/\H/N\ 578 (M*+1)
O
H
0
H
160 MOy 592 (M*+1)
Hsc ©
H
161 HO Nl 592 (M*+1)
HsC ©
H3C H
162 HO Nao 606 (M*+1)
H;C O
H:C H
163 H07\/\rrN\ 606 (M*+1)
HsC O
H
N N .
164 N\/ !\;/\( “ 616 (M*+1)
N= C
N7y H
165 x Na 590 (M*+1)
8]




0 201 Table 43 R1 CH3 CF3 NON CF3 H3C 0 1 HCI F Exanple No. R M5
H3C, N~ 102 (2) ON-rO 619 (M+1) 0 H 103 HBCN'-~N-~-O 607 (M+1) CH3 O
H 104 GN ,N-ro*A, 647 (M+1) 0 H 105 rN649 (M +1) of 0 202 Table 44
Exanmpl e No. Structural Fornula M5 CF3 HOB,, CH3 Nr NI CF3 H3C O ~I 106
(2) F CFand 493 (M+1) 3 HO- CH3

215
Table 57
CF;
R (EZH3
H3C O &,
F
Example No. R' MS
H
166 (oj'wﬂ/N« 592 (M*+1)
H
167 @WFN‘* 578 (M*+1)
0
CHs H
N
168 N’]\Y\( “ 677 (M*+1)
S 0
HS
H H
169 HO/\/NWN\ 593 (M*+1)
0]
H H
170 CoHs0 >Ny NaC 621 (M"+1)
0
H H
171 H3CO’\/NTrN\ 607 (M*+1)
0
HC  h
172 HO;\/N*er\ 607 (M*+1)
0
173 HOJ\’NTI’N\ 607 (M*+1)
O




NON 6CF3 H3C Oy F NCF3 N %.
"NZ CF3 "N N CH3
Formula M5 HO CH

(M +1)
St ruct ur al
and 619(M +1)

NI r

I~ CF3 S CH3

N
I
I

CH3 NCNN ( CF3 H3C Oy

107 N F and 544

CF3 H3C 0 F 203 Table 45 Exanpl e No.

CF3 S"ON CH3 N |

NNC F3 H3C O

216

Table 58

CF3 H3C Oy 108 HO FOH -

5

Nr t‘ca

CH3

Example No.

MS

174

618 (M*+1)

175

614 (M*+1)

176

628 (M*+1)

177

G

O H

613 (M*+1)

178

596 (M*+1)

179

610 (M*+1)




F 204 Table 46 R CH3 CF3 6CF3 NI(N H3C 0 CH3 F Exanple No. R M5 109
HO 196507 (MA+1) 110 N 558 (M +1) N=N 111 ( N 559(M +1) H2N N 112 11N 624
(M+1) NON 113(2) EtOI 577 (M+1) 0'1 114(2) 618 (M+1) 0 H3C) 115
H3C~-N 1"~ 604 (M+1) 01 H 116 O'NY 633 (M+1) O H3C, N-) 117 L,, Nr,~,,
631 (M +1) O 205 Table 47 Exanpl e No. St2{7uctural Formula M5 CF3

Table 59
CF5
eviet
H5C O &,
F
Example No. R’ MS
OH
180 H3Cd Ny 584 (M*+1)
1]
0
0O H
181 H3C’\'_c',’N\ 598 (M*+1)
[ ’
0
o s
183 H3C- L -Na 584 (M*+1)
1
0]
%
184 H3C’\g’N\ 508 (M*+1)
I
0
185 - H;co™~Oa 565 (M*+1)
186 Ho~Oa 551 (M*+1)
187 HO_~_Oa_ 565 (M*+1)




H2N CH3 118 (2) H3C 0 CH CF3 506 (M+1) 3 F CF3 H2N CH3 N 119 (-t-3 492
(M+1l) HICOF C-HCF3 N- NCH3 120 (a) O Ny\N CF3 612 (M+1) H3C/ O
Cl-13 ~1 F HCF3 N~ Np,. CH3 120 (b) O N(N CF3 612 (M+1) H3C O CH3 F
206 Table 48 Exanple No. Structural Fornula M5 01 CH3 CF3 ~N+ CH3 | N N
121 y CF3 590 (M+1) H3Ci 0 CH3 F CHBﬂ:83 _N+ CH3

Table 60
) CF3
R (|:H3
NTN CFs
HsC 0 CH
F
Example No. R’ MS
188 HO O 551 (M*+1)
189 HO~_Oa_ 565 (M*+1)
?
190 HsC~ 5 ~0"~Oa 629 (M*+1)
~_0
191 @N ~ 620 (M*+1)
HCI
o~y ~_0
192 H3C )N & 606 (M*+1)
HsC”~ HCI




Il NN 122 y( CF3 590 (M+1) H3C O CH3 F O CF3 L,,NCH 123 NxN ="' CF3 592
(M+1) HICOCH3 F 0~) CF3 L, NCH3 124 NyN CF3 592 (M+1) H3C 0O CH3 F

207 Table 49 Exanple No. Structural Fornula M5 HCF3 NCH3 H3C I 125 IN
'r NCF3 506 (M+1) H3CI OHO FHCF3 HICGC I 126 NN ~ N CF3 520 (M +1)

H3C 0 CH3 HCI F H CF3
219
Table 61
CFs
i@
Ny N Scr,
HsC CHs
HCI
F
Example No. R! MS
O
(\N/\/ A .
193 o) 620 (M*+1)
~y~_0
194 HsC )N & 606 (M*+1)
H5C
H3C\ ~_0
195 ‘,\' ~ 578 (M*+1)
CH,
O
196 @N/\’ ~ 604 (M*+1)




NCH3 H3C | NN 127 CF3 520 (M++1) H3C 0 CH3 HC

FHCFR3 HICNCH3 H
3C Ol NN 128 3H3C HC 0 CF3 604 (M +1)

s CH3 F 208 Table 50 Exanpl e No.

Structural Formula M5 CH3 CF3 H3C-N CH3 | 129 C N\ CF3 548 (M+1) H3C O
~I F 3C CH H3CG(N 3 CH3 CF3 130 0 NyN CF3 576 (M +1) H3C | O F O CH3 CF3
220
Table 62
=\ CFs
No N__O CH
N\
LA
\[r CF,
H3C O R4
F
Example No. R* MS
i .
197 CH, 601 (M*+1)
198 tH, 601 (M*+1)




HOBS N C&CF3 131 O Nr 614 (M+1) H3CI. 0 F HCF3 HBCYNCH3 | 132 0 C
NON CF3 548 (M+1) 3| CH3 F CH H3C 3 CH3 CF3 133 0 NyN CF3 590 (M +1)
H3C 0 CH3 F 209 Table 51 Exanple No. Structural Formula M5 H CF3 H3CO-N
CH3 O NN 134 CF3 578 (M+1) H3C O CH3 F HCF3 H3C/-NCH3 O NN135 HCO
= CF3 576 (M+1) s CH3 F H CF3 I—BCN%‘I‘?II

Table 63
CF;
1’ i CF5
CHs
Exampie No. MS
HO
199 \ONYO\ 634 (M*+1)
0
H3C\N
200 633 (M*+1
o S NyrOs (M)
0
%
201 HOA\/NT‘,O& 608 (M*+1)
0
H
202 HO’\’NT]’O\ 594 (M*+1)
0]




O NN 136 H3C H O CF3 590(M+1) sCCH3 F HHCF3 O yN-i,, CHs | 0O NYN
CF3 H3C O F 137 and 597(M+1) HHGCF3 Cl,--,"NYNCH3 01 Nr N CF3 H3CO
F 210 Table 52 CF3 R CH3 k NON 6 CF3 H3C O F Exanple No. R M5 H 138
(a) OHC 01 N 614 (M+1) O H 138 (b) OHC Ol Ni/,,, 614 (M+1) 0 211

222
Table 64
Ny N Ser,
CHs
Exampie No. MS
H
203 HO/\/NTFO\ 594 (M*+1)
O
HO
204 V\ON\H,O,\ B62 (M*+1)
0
H3C
205 ne 633 (M
++1




Table 53 R CF3 CH3 i
628 (M +1)
0 H 143 HO ~(N4_ 564 (M +1)

Nk, ,

H3CS -yN*A, 594 (M +1)

611 (M +1)

NON |

0 212 Table 54

0 0 H141 N% | 600 (M +1)
0 H 144 H3CO,,-,fN., 592 (M +1)
0 H 146 HZN-----~ NN~ 646(M +1)

CF3 H3C 0 CH3 F Exanple No. R M5 H 140 |
H 142 NN~N*41 616 (M +1) N=N

0 H 145

S 0O NH 147 Nk

223
Table 65
) CF3
eviel
N, N CF,
HsC 0
F
Example No. R’ MS
. 0]
206 ON/ 578 (M*+1)
A
/| H
207 ug 0 yNa 616 (M*+1)
0
a1
N
208 (—N 0 v A 685 (M*+1)
0—) HCI
S
209 \/NTrO\ 622 (M*+1)
O
H
210 Ho/\/NTrO\ 580 (M*+1)
O
HC
211 HO/\/NTrO'\ 594 (M*+1)
0
212 HO Nﬂ’o\ 594 (M*+1)
0
0sS™
213 \/NWO\ 638 (M*+1)
0
0,5
214 \/Nn/o\ 654 (M*+1)
0




CF3 R CHs ~| Nr NCF3 H3C O CH3 F Exanple No. R MS H3C 148 H3C OH /
576 (M +1) H3CO 3C/0 CH3 149 N?N--yN**, 630 (M +1) N=N O 213 Table 55
CF3 R CH3 6NYC = CF3 H3C O CH3 F Exanple No. R MS. H 150 HZN NNE 646
(M+1) S-~n H 151 H3CS594 (M+1) O H 152 H3CO N4. 592 (M+1) 0 H 153
HO ,IrNdh. 564 (M +1) O

224
Table 66
CF3
T t CF3
CHj;
Exampie No. MS
TN H
215 HO Na, 622 (M*+1)
HsC O
H
216 CHsHN\n/N\ 563 (M*+1)
8]
HiC N T
217 HsC ‘g A 605 (M*+1)
HsC
H
218 (CHs)zN\n,N\ 577 (M*+1)
o




H3C H 154 HOTN- 578 (M +1)

H3C H 155 HON 578 (M +1)

(M+1) 0 H3C H 157 HO yN¢, 592 (M +1)
R M5 H 158 HO ,, -
0 H 160 HON4,, 592 (M +1)

CF3 H3C 0 CH3 F Exanple No.
+1)

159 C2H50 - ~f N*41 606 (M

0 H 156 HO N~ 590

H3C 0 214 Table 56 CF3 R CH3 NyN
0O H

225

., fN41 578 (M +1)

0 1-13CH H

Table 67
CF3
eNiel
NTrNé CF,
HsC O &y,
F
Example No. R’ MS
H
219 CszHNTNg 577 (M*+1)
0
H H
220 HBCYNYN\ 591 (M*+1)
H,C ©
HsC : :
221 HsC Tg A 605 (M*+1)
HsC
H
222 (CH3)2N\H/N\ 577 (M*+1)
0
0™y H
223 K/NYN\ 619 (M*+1)
0]
AN
224 N Na 603 (M*+1)
0
HsC
SN H
225 L_N Na_ 632 (M*+1)
HCl b
O
H
226 CH3O Ny 564 (M*+1)
0




H3C 0 H3C H 163 HO N, ,

N=N O Na H 165N*41 590
0 CH3 F Exanple No. R M5 H

161 ONE 592 (M +1) H3C 0 H3C H 162 HON, 606 (M +1)
606 (M+1) H3C O H 164 N N yN*., 616 (M +1)
(M+1) 0 215 Table 57 CF3 R CH3 N 3 H3C j
166 0"1i N4 592 (M+1) O H 167 N:.. 578 (M+1) CH3 H 168 N N, 677 (M +1)
i-S 0 HS
226
Table 68
Ny Ny SAery
CH3
Example No. MS
H
227 CH 0/\/0\( 564 (M*+1)
0
H
228 C2HsOL Na 578 (M*+1)
o)
H
229 CI\/OYN\ 508 (M*+1)
0
H
230 CoHs0Oy Nay 622 (M*+1)
H3C H
231 Ho>(\’OTrN‘~ 636 (M*+1)
cH; ©




HH169 HXiNr N~ 593 (M +1)
171 H3CO' ~N'r N41 607 (M+1)

HH 173 HON r NAbl 607 (M+1)
F 0 H 174 C~S N4~ 618 (M4+1)
~S4k. 614 (M+1) 0 O CH3 176 HO-S, Nt

Exanple No. R M5

0 HH170 C2H5O N'r
0 H3CHH172 HOXi Nr -
0 216 Table 58 CF3 R CH3 ~ NON CF3 H3C O
11 0 OH 175

N 621 (M-+1)
607 (M-+1)

., 628 (M++1
227 ( )
Table 69
CF3
F nHCI
Example No. R’ MS
0™y oH
232 N NA~E-Ny 683 (M*+1)
CHa o H
233 L_N N 696 (M*+1
0O
G s
234 N_~g-Na 681 (M*+1)
CH
CH 3N 9: *
CH
CH 3
3 o H .
236 CHj; N‘/\:S:,/N\ 697 (M*+1)
CH; O
CHs o §
237 CH3VN\/\g/N\ 683 (M*+1)
0]
s o
238 HO/\/N‘/\éfN\ 685 (M*+1)
0]




11 0 H3C O H 177 H3G-N, S, N*4. 613 (M+1)

11 0 0 CH3 179 H G- S N~ 610 (Mr+1)
CF3 H3IC OCH3 F Exanple No. RL M5 0 H 180 H3C S, N4 584 (M +1)

N, rN = |
11 0 0 H 181 H3C 4w ..

11

598 (M +1)

11 0 O CH3 183 H3C-

228

Table 70 _
CF3

0 OH 178 HZC! S_
z ~~ 0 217 Table 59 CF3 R CH3 ~

S N4 584 (M +1)

S Nt41 596 (M++1)

Example No. MS
239 0=\ O 618 (M*+1)
H O
ey
240 0 VNYO\ 638 (M*+1)
0
H
541 HOZCVNYO\ 608 (M*+1)
O
O H
242 (\NJK/NWO\ 677 (M*+1)
o/ o)
:CS o H
243 H3CN-d-N. Oy 685 (M*+1)
1] O




0 0 CH3 184 H3C ~S~Ndh, 598 (M +1) 11 0 185 H3CO-"111 565 (M +1) 186

HO ~' 04h,, 551 (M +1) 187 HO-04 565 (M +1) 218 Table 60 CF3 R CH3 NON
CF3 H3C O CH3 F Exanple No. RL M5 188 551 (M +1) 189 565 (M +1) 0 11
190 H3CSIO -'0 629 (M+1) 11 0 ~NtiO- 191 QJ 620 (M +1) HC 192 H3C °
606(M+1) H3C HO 219 Table 61 CF3 R O - |

Table 71

CF;

Aoyl
NTCI),N CFs

HsC

Example No. MS

F
H1
O,
244 O™™N 604 (M*+1)

H
H
245 (a) 1N‘ Na 569 (M*+1)
J
H
245 (b) IN‘ Ny, 569 (M*+1)
5
s
246 N -Na_ 583 (M*+1)




NON = CF3 H3C 0 CH3 HCl F Exanple No. R M5 193 620 (M+1) 0,) ti0 194
HH3G ° 606 (Me+1) H3C N'"" 195 1 578(M++1) CH3 196 ~Nti0*41 604 (M++1)

220 Table 62 n CF3 N-NyO CHs O N (N CF3 H3C O R4 F Exanple No. R M

197 1H 601 (M +1) 3 198 601 (M +1) CH3 221 Table 63 CF3 R CH3 6CF3

N,rN H3C 0 CH3 F Exanple No. R M5 230

Table 72
Example No. Structural Formula MS

i
CF;

CH
Sheld
247 N N 660 (M*+1)

CF3
H;C o)

CHs

H3C

248 F and [ g49 (M*+1)

C|=3
249 (a) | N I CF3 563 (M*+1)
H3C O &,

563 (M*+1)

249 (b)




HO 199 -r k. 634 (M +1)
HO ~' NL(Q 608 (M +1) O

0 H3C NTh 200 HCI

0 H3C-N~ 205 HCI

R CH3 NON CF3 H3C O |
0 HO 204 N-rO4. 662 (M +1)

Tabl e 65

231

Table 73
Structural Formula

0

H 202 HO ~. NyQ 594 (M +1)
CH3 F Exanple No. R M8 H 203 HO--NyO4 594 (M +i)
ONr O, 633 (M +1)

0 CH3 201

ONL(O* 633 (M +1)
222 Table 64 CF3

0 223

MS

Example No.

CF;

249 (c)

0
h,

H3C

C2Hs0 ¢
! N

e

oy
0

yel
N

CF3

563 (M*+1)

250 (2)

534 (M*+1)

251

578 (M*+1)

252

534 (M*+1)

CFs3

253

O
HO\/\N)JE"I,
H
H5C

N

7

ye)
N

)ié
0

CF3 | 578 (M*+1)

Hs

Ol




CF3 R CH3 NyNCF3 H3C O F Exanple No. R MS (0 206 N 578(M+1) H 207
HC Ol N- 616 (M+1) 0 H 208 ~N N*,, 685 (M+1) 0 Q] HCl S 209 LNNC, 622
(M+1) H 210 HO ~'NNO' 580 (M+1) 0 H3C H 211 HOL NNO*. 594 (M +1) O
H3C H 212 HO-NNO- 594 (M +1) 101 OS~ 213 ON fO*k 638 (M +1) 025 214
~NNO*" 654 (M +1) 0 224 Table 66

232
Table 74
Example No. Structural Formula MS
H3C_S iFs
3 E ] 'CH3
N
254 (2) HC Tor CF3 565 (M*+1)
3 CH;
L .
HsC_S {Fs
RReRie!
255 HoC Iz CFs 565 (M"+1)
3 CH;
F
CF3
H
3C\gS (I:H3
N_N
Tr CF3 +
256 HaC z 551 (M*+1)
F
CF3
N.__N
257 HaC T(i‘)/ CF3 537 (M*+1)
3 CH5
F
CF4
HO™> CHs
N_N
258 ve A8 CF3 567 (M*+1)
3 CHs
_ F
CH
3 F3
259 NT(N CF3 581 (M*+1)
HiC AL O &
F




CF3 R CH3 ~ NON| CF3 H3C OCH3 F Exanple No. R MS HO H 215 HO) N,
622 (M +1) H3C OH 216 CH3HNLNAk 563 (M +1) 0 H3C H H 217 H3C N-N~ 605

(M+1) H3C OH 218 (CH3)2N)r N~ 577 (M+1) 0 225 Table 67 CF3 R CH3 ~
NON CF3 H3C O CH3 F Exanple No. R M5 H 219 C2HSHNyN4. 577 (M+1) 0 HH
220 H3C . N O N~ 591 (M +1) H3C

233
Table 75
Example No. Structural Formula MS
CF3
SR eP e
N. N
260 H.C g H CF3 567 (M*+1)
3 CH;
F
CF5
N_N
\n/ CF3 +
261 HaC 0 523 (M*+1)
F
CFy
shm el el
N_N
T( CF3 +
262 H5C ) 553 (M*+1)
F
H3C
CF5
HO S (12H3
HsC
263 3 NN CF3 567 (M"+1)
HsC O
F




Nr Nk 605 (M+1) H3C 0 H 222 (CH3)2NXN44, 577 (M +1)

0 H 224 NyN 603 (M+1) 0 H3C,, NTh H 225

H3C H H 221 H3C__,
0'1
0 226 Table 68 CF3 R

H 223 O\WN 619 (M +1)

0
ON\N 632 (M+1) HC 0 H 226 CH3O/N 564 (M +1)
CH3 6 NIrNCF3 hi3C 0 CH3 F Exanple No. R M5 H 227 CH3O-' OyN 564 (Mi+1)
0 H 228 C2H50 ~r N4, 578 (M +1) O 934
Table 76
Example No. Structura[ Formula MS
CF3
II O N
264 é CF3 610 (M*+1)
CHs
g CF3
H3C” ‘;:H3
N. N .
265 HaC ](])’ CF3 553 (M*+1)
3 CHs
F
O
I CF3
O/\/S (I:H3
N._N .
266 T CFs 583 (M*+1)
H3C O CHs
F
CF3
o~ ”,Q
267 T CF3 583 (M*+1)
H;C CHs
F
2 =
N._ N
268 ) CF3 539 (M*+1)
HsC 0
F




H 229 C10~0 N4~ 598 (M +1) 0 H 230 C2H50 -OyN4. 622 (M +1) 0 H3C H 231
HOYOXN' 636 (M +1) CH3 0 227 Table 69 CF3 R CH3 6CF3 N TN H3C O CH3 F
NHC Exanple No. R n M58 0'1 OH 232 ON'S ,NAV~ 1 683 (Mi+1) 0 CH3\ 233
ON-.0S' ,N2 696 (M+1) OO0 H234 NS,N168L (M+1) 0 CH3-) O H 235
CH3VI\1"~SNAN,. 1 669 (M +1) 0 CH3~CH30 fd. 236 CHBYN'~'S' N4 1 697 (M +1)
CH3 0

Table 77
Example No. Structural Formula MS
0

| CF5

AR eie
NN

269 Al CF, 569 (M*+1)
H:C O
F

HC O
CF

I
HO*}\,S CHs i
H4C
270 3 NN CF; 597 (M*+1)
H3C 0
F




CH3-)

(Mi+1) 0 228 Table 70

0 CH3 237 CH3VN'~S, N4. 1 683 (M +1)

CF3 R CH3 NYN : |

R M5 239 0 0*1 618 (M+1) HO n 240 O NYO*A, 638 (M+1) 0 H 241
HOZC~NYO k, 608 (M +1) 0 O H 242 r*N ~,NOO 677 (M +1) H3C) 0 H 243
H3C, ~N,S,Nlrdik" 685 (M+1) 11 0 0 22923able 71 R CH3 CF3 Nr N |
Table 78
Example No. Structural Formula MS
CF3
H3C-1 /\rN
N
271 _:: CF3 626 (M*+1)
CH3
0
] CF
K o]
272 H?: N‘gN CFs 569 (M*+1)
3 CH;
F
O
1 CF5
HO™F CHs
273 O NN N CF, 599 (M*+1)
H;C O CH,
F
HsC O
I F3
HO T CH;
274 0 N*rrN CF; 613 (M*+1)
H3C 0 CH;
F
0
(] CF5
275 © N‘n’NE CFs 599 (M*+1)
H;C 0 CH,
F

0 CH3 O CH3 238 HO ~N% N 1 685
CF3 H3C} 0 CH3 F Exanple No.

CF3



H3C 0 ~I
569 (M +1)

CF3 660 (M +1)
and 549 (M +1)

F Exanple No. R M 244 0 0A4. 604 (M4+1)
H 245 (b) uN. N//,,,

230 Table 72 Exanple No. Structural
H3C O CH3 F 0 CF3 C2H5O CH3 / Nir

569 (M +1)

HOH 245 (a)
CH3 246 NN*41 583 (Mi+1) CY
Formula M5 NNGCF3 CH3 / 247 / NIrN | -
N CF3 H3C 0 ~I

| CF3 Ali,, CH3 CZHSOCQS,(NO\ICFS H3C O

I AN. N

248 0 F

Table 79
Example No. Structural Formula MS
i CF3
H3C——S H t
O
276 HoC CF; 555 (M*+1)
F
0
I} CF,
HO’\/ﬁ (|:H3
277 O N NN CF5 585 (M*+1)
H3C O
F
HsC O
I CFs
HO S CH;
H3C 5 N |{1
278 3 g CF; 613 (M*+1)
HsC O
F
Table 80
Example No. Structural Formula MS
CF3
N
279 é CFs | 604 (M*+1)
CHs




= CF3 563 (M+1) H3C/ O CH3 F 0 CF3
249 (b) NIrN CF3 563 (M++1) H3C/ O CH3 F 231 Table
CF3CZHSO~Yiri,, CHI/

y F 0 CF3 C2H50 CH3 / 249 (a) NIr
Formul a M5 Ol
H3C CH3 F 0 CF3 HzN CH3 250 (2) NirN CF3

"Al/4... CH3 C2H50 |
73 Exanple No. Structural
Ol 249 (c) NON CF3 563 (M +1)
534 (M+1) 1 CH3 H3CO0O F 0 CF3 HO~~N(Z‘I§I§ 251 H NON CF3 578 (M +1)
Table 81
CF4
R///I I:I/©\
H CF3
CHs
Example No. MS
H
280 HO/\WN””'- 564 (M*+1)
0
H
281 HO N, 592 (M*+1)
CH5;0




H3C 0 CH3 F 0O CF3

~1I F OCFRSHCH3 / C1 |
Tabl e 74 Exanple No. Structural
NON \ CF3 565 (M +1)
HsC O CH3 F H3CyS CH3 CF3

CH3 / HzN |

Hs CH3 F CF3 H3CYS CH3 /

252 N11' N ~\~CF3 534 (M +1) H3C O CH3
253 HNp N =\ CF3 578 (M +1)

H3C CH3 F 232

Formula M H3CyS CHCF3 3/ 1 254 (2) CC

ON N\ 255 = CF3 565(M +1)

239
Table 82
CF,
O
| Ny N CFs
H3C 0
F
Example No. R' MS
H
O
CHsH
283 HO Na 564 (M*+1)
O
CHsH
284 HO/‘\[(N\ 564 (M*+1)
0O
H
285 HO ~Na 578 (M*+1)
HC O
H
286 HO Na 578 (M*+1)
HC O
H
287 O‘(;)‘- Na 603 (M*+1)
H O
H H
/N N *
288 T LN 591 (M*+1)
O O
o,
289 N N 605 (M*+1




ONN"' 256 CF3 551 (M+1) H3 COF H3CSCHCF3 3/ N N\ I 257 HCO
CF3 537 (M+1) s CH3 FCF3 HO'S CH3/ 258 HC NON\ CF3 567 (M+1) s CH3
F CH3 CF3 HO3'~ SCH3 | 259 NCF3 581 (M+1) H3CI| OCH3 F 233 Table 75
Exanpl e No. Structural Formula M5 HOB'S CH3CF3 N N H = CF3 567 (M +1) 260
03Ci | CH3 F HaCS CH3 CF3 240

Table 83

Example No. R MS

H
H,C
290 3 \NJK/\H/N\ 605 (M*+1)
e § H :
291 fi\l’Lk/\ﬂ/N\ 619 (M*+1)

M
292 H3C ‘\O\KH 645 (M*+1)
Na,

293 F/\rfN"* 552 (M*+1)
0

A
294 CN’\WN\ 617 (M*+1)
0

205 H 646 (M*+1)

AL .
296 Hy,e O NN 663 (M*+1)




261 HC NONGCF3 523 (M+1) 3 i | FCF3 HOB S CH3 lzz, NN 262 HC O CF3
553 (M+1) 3 i F H3C CF3 HO S CH3 | 263 143C NyN CF3 567 (M+1) H3C O F
234 Table 76 Exanple No. Structural Fornula M5 H CF3 H3CIS-y N CH3 / 264
OHOC NON=\ | CF3 610 (M+1) 3\ | CH3 F 0 11 CF3 H3C S CH3 / 265 FigC
/NON CF3 553 (M+1) CH3 F 0O 11 CF3 H%'IS CH3/ 266 NrN CF3 583 (M +1)

Table 84
CF3
RL (I:H3
HsC 0
F
Example No. R MS
0O
Hic H2N
297 H3C§\ J(JJ\ : 706 (M*+1)
Hye” O N A
H O
Tlo
298 7 H 795 (M*+1
e ] N "~ o
3 A O
H,c” 070
H .
299 ©/\o’\/\rrN\ 668 (M*+1)
0
o
300 F/\rI’N\ 566 (M*+1)
0
H CHs;
301 N N 605 (M*+1
H3C/ Tl/\ﬂ/ a ( )
Q0 O
T (s
302 N N 619 (M*+1




H3C O CH3 F 0 11 CF3 HO 'S CH3 267 NNC F3 583 (M +1)

No. Structural Fornmula MSs O I

, OF HCHO~0 CH3 C 1

Tabl e 78 Exanple No. Structural Formula I\ﬁ2

H3C 0 CH3 F 11 .GCS
CHCF3 3/1 268 H3 / N H3C ON CF3 539 (M+1) ~I F 235 Table 77 Exanple

CF3 HO B'S CH3 269 NXN CF3 569 (M +1)
270 H3C NON CF3 597 (M +1) H3C, 0 F 236

Table 85
CF3
Example No. MS
303 H3C Mﬁm 619 (M*+1)
N LN
H 0
o) CHs
H3C\ [I\| s
304 Ia\'k/\f N 833 (M*+1)
CH5 O
ji ,
CH
305 HsC NQ:K(',\' 3 659 (M*+1)
A
O
CF
306 O’J\_N-)ﬁr’N\ 617 (M*+1)
H O
o) Hs
307 @\'/\H’N* 631 (M*+1)
0
0
308 H3C\N T (M
660 (M*+1)
PNy Na
H O
CHj CH
2 5
309 H,c” O ?JﬁrN\ 677 (M*+1)
CH,°

H3C



0 H CF3 H3C, S YN CH3 271 0 NON CF3 626 (M +1)
CF3 272 O N(N CF3 569 (M +1)
CF3 599 (M +1)
H3C O CH3 F 0 11 CF3 HO ~S CH3 |

(M +1)
|l 0 CH3 ZZI

H3C / |

H3C /

CH3 F O HICGS CH3

H3C O CH3 F 0 11 CF3 HO 'S CH3 273 O NON '

0 CH3 F H3J')C CH CF3 HO 3 274 0 IN N CF3 613
275 0 N)rN CF3 599 (M +1)

H3C /

F 237 Table 79 Exanpl e No. 2§t3ructural Formul a MS

Table 86

R CH;

Example No.

MS

310

564 (M*+1)

311

564 (M*+1)

312

603 (M*+1)

313

737 (M*+1)

314

605 (M*+1)

315

648 (M*+1)




0 11 CF3 H3CGS CHs

CH3 277 O NyN CF3 585 (M +1)

276 ONH C ON' CF3 555 (M +1)
H3C 0 ~I

3

F 0 11 CF3 HOM' S

F H3CO HOISCH3 CF3 11 1 1 278

H3C O NN CF3 613 (M+1) H3C 1 O F Table 80 Exanple No. Structural Formula
M5 OHCF3 H3C("NCH3i ONNI 279 HCO = CF3 604 (M+1) 3 CH3 F 238
Table 81 CF3 CH3 944
Table 87
! CF,
Reviel
NN CF3
H3C 0
F
Example No. R MS
CH
£ AL
316 H:C™ N A 619 (M™+1)
3 1/\'5
CHj
HQ,
7 H
317 Q\(N\ 647 (M*+1)
0]
H3C’&O
H
318 HO/\/\rN\ 578 (M*+1)
0]
O
319 q\ 574 (M*+1)
0




NON CF3 H3Cj 0 CH3 F Exanmple No. R Ms H 280 HON/,,,.

564 (M +1)

0O H

281 HOYN'/,,,. 592 (M+1) CH30 239 Table 82 CF3 R CH3 NIr NCF3 H3C O F
Exanple No. R M5 H 282 HO -~M4,,

550 (M +1)

0 CH3H 283 HO(M4,,~ 564

(M+1) CH3H 284 HO--;--yN4. 564 (M+1) O H 285 HO!,-,,(N4 578 (M +1)
H3C 0 H 286 HO-N, 578 (M +1) H3C 0 945 -
Table 88
CF
Reliel
l
NN CF;
HsC 0
F
Example No. R MS
O H
320 H3C\NJ\/NTO\ 607 (M*+1)
H 0]
0O H
321 H3C‘*ll\|’u\/er0\ 621 (M*+1)
cH; ©
O H
322 H3C)J\N/\/Nj1’o\ 621 (M*+1)
H 0
H
323 HO\/\/NTO\ 594 (M'+1)
0
H
324 H3C0\/\/N7r0\ 608 (M*+1)
@]
HO™
325 H O/VNTO\ 624 (M*+1)
8]
H
326 HO/\/NY%,,, 580 (M*+1)
Q




O N~ 603 (M+1) HO HH288 HCNN' 591 (M+1) 3 0 O CH3H 289 H
I N~ 605 (M4+1) 3 0 0 240 Table 83 RL CH3 CF3 N)r NI CF3 H3C O F
No. R M5 0 H 290 H3CQ\N ~N4~ 605 (M+1) H O H3CQ\ O H 291 NfN~ 619
CH3 00 292 H3C 1 H645 (M+1) CY Nd~ 0 H 293 F -, ~Nk, 552
0OO0H 946
Table 89
Example No. Structural Formula MS
H CF5
HO/\/N\n’O (I:H3
© NN CF
327 75 3| 510 (M*+1)
CHs;
F
H CF,
iy, o
O NN S,
HSC 0 CH3
328 576 (M*+1)
H CF;
HO/\VNTO//, (!:H3
O NT]/N o
H3C o) EH3




294 ~jN--yN- 617 (M+1) 0 O H3C. 295 HN 646(M+1) O N 4 H O 296 H3C-O- N
663 H3C N ~ (Mr+1) H3C 0 241 Table 84 R CF3 H3 NON" | CF3 H3C O F
Exanple No. RL M5 0 H3C H2N 297 H33C H 706 (M#+1) O N Nk HOH 298 C3C

NN 795 (M++1) H N H3C-- 000 H 299 668 (M++1) 0 CH3 300 F-yN+,, 566
(Mr+1) 0

247
Table 90
Example No. Structural Formula MS
H CF;
HO/\/NYO/" H
O CF;
H3C CH3
329 576 (M*+1)
H CF3
HO/\/NTO
O CFs
H3C CH3
CF3
oo, P
E%?T CF;
330 548 (M*+1)
CH CF3
oo, P
0 y NYN CFs
0°




H CH3 301 H C N1-N- 605 (M++1)

300 CH3 CH3 302 H3C N N4, 619 (M++1)

00

242 Table 85 CF3 R CH3 NON CF3 H3C 0 F Example No. R M5 0 CH3 303

H3C-NNF4 619 (M +1)
1-13C AN CH3 305 N 659(M +1)

631 (M +1)

H~/~p 0 CH3 304 H3C-NJL_ yNa 633 (M +1)

CH3 0 0

46. O CH3 306 ON 617 (M+1) HO 0 CH3 307
00 248
Table 91
CF5
RY |CH3
Ny N CF5
H,C O
F
Example No. R’ MS
HsC._O
331 i \g\ 563 (M*+1)
332 HO_ - 521 (M*+1)
H
333 [NTN\ 570 (M*+1)
N/
GHs
334 [N\:]/N\ 584 (M*+1)
N/
CH3
335 (3) HCE- 506 (M*+1)
a
336 (2) 2 521 (M*+1
*+
( oA (M"+1)
O
337 HO\/\IE\IJk 578 (M*+1)
CH;
0
338 Ok 604 (M*+1)
HO
0
339 (\Nk 631 (M*+1)
H3C\H/N\)
0
0
340 Q\lu\ 602 (M*+1)
0




H3C-NCH3 308 ~ N 660(M +1)

(M +1)

H3CI~N-- yN, *,

O N4. HO H3C CH3 0 CH3 309 H3C-O8N yN4. 677
COH3 243 Table 86 CF3 R CH3 | 0 F Exanple No.
R M5 H3C H 310 HQJ(564 (M +1)

312 OV 603 (M +1)

NyN CF3  H3C |

0 H3CH311 HON/,,,. 564 (M+1) 0 H
HO 313 N737(M+1) N |y 4. H3C,~00 0 H 314
605 (M +1) 9249
Table 92
CF;
"G
NTN; CF,
H5C 0O (_:H3
F
Example No. R' MS
341 (2) 2 535 (M*+1)
*+
HO
5
342 HiC & 548 (M"+1)
H
HC O
343 HO\/’\N—K 592 (M*+1)
H
H:C O
344 HO\/'\NJK 592 (M*+1)
H
O
345 /\N‘”\ 604 (M*+1)
o/
q
346 N 620 (M*+1)
s/
0O
347 /ONH\ 618 (M*+1)
HO
0
348 (\Nk 645 (M*+1)
H3CTN\)
0
0O
349 HO~p A 622 (M*+1)
HO._/




H3C 0 H2N 0 315 0 H 648(M +1) H3C-N NAN, H O 244 Table 87 CF3 R CH3
6,CF3 Nf NH3CO F Exanple No. R M5 p CH3 316 H3G--U, N yN+, 619

(M+1) CH30 HQ H 317 N 647 (M+1) H3CG-"~O0 H 318 HO/ (Nt 578 (M +1)
0 319 574(M+1) 0 245 Table 88 R CH3 CF3 NYNL CF3 H3C O F Exanple No.

R M5 0 H 320 H3C-N)NYO'A, 607 (M +1) o5

Table 93
CF3
R* ?H3
NN . CFs
HsC 0 CHs
F
Example No. R MS
350 HO ™ 521 (M*+1)
0
351 HO_~p g 608 (M*+1)
H
O
352 HO N0 622 (M*+1)
H




HOOH321 H3CIN_Ny04" 621 (M+1) CH3 0 0 H 322 H3C'u, N.,,N-(O0*A, 621
(M+1) HO H 323 HO-~-NYO**, 594 (M+1) 0 H 324 H3CO,-,,,Ny 04" 608
(M+1) 0 HO-~) 325 HYO0 4, 624 (M+1) 0O H 326 HO-\/NGi,,. 580
(M+1) O 246 Table 89 Exanple No. Structural Formula M H CF3 HO' -, N~O,
CH3 p NN 327 O CF3 510 (M++1) CH3 F Hegf3 HO-~Nr OCH3 / O NyN _ CF3
H3C 0 CH3

Table 94
CF;
R} (lZH3
HsC 0O CHs
F
Example No. R MS
0
353 535 (M*+1
H ok (M™+1)
HiC 0O
354 HO A A 592 (M*+1)
H
HC o
355 HOL X A 592 (M"+1)
H
0
356 HO\/\)N X 606 (M*+1)
H5C
0
357 HO\/\||\| A 592 (M*+1)
CH3
0
358 /CN”\ 618 (M*+1)
HO
Q
N *
359 H3C\"/N\/‘ 645 (M™+1)
0




328 576 (M++1) HCF3 HO' Nr %CH3 / O N CF3 H 3 CO CH3 247 Table 90
Exanpl e No. Structural Formula M5 H CF3 HO“-NX% CH O NON CF3 H3C 0 CH3
329 576 (M+1) H CF3 HO~~NyO CH3 6CF3 0 NON H3C 0 CH3 H CF3 HO“, NyO/,

CH3 O Nlr N6 CF3 - 0 330 548(M+1) HCF3 HO-NOCH3 NI I O NON CF3

ClO 248 Table 91 R CH3 CF3 Nr N CF3 ﬂ:’ij 0

Table 95
. CF,
R ?Hs
NTN CF5
H;C 0 CHs
F
Example No. R’ MS
O
an
360 695 (M*+1)
~aN
H3CS(
o 0
O
361 Q‘k 616 (M*+1)
0
q
N
362 N @ 681 (M*+1)
Lk
=N
O
N +
363 EN*j/N 681 (M*+1)
w
N
O
364 HO L~ A 622 (M*+1)
HO._/
HO 0
365 &N A 618 (M*+1)




F Exanple No. R M5 331 H3C v0O 563(M+1) O 332 HO,,,-%

NYN4. 570 (M +1) N CH3 334 NYN4. 584 (M +1) N CH3 335 (3) HO

521 (M +1) H 333

HN 506

(M+1) *61 0 336 (2) HO' " 521 (M+1) 0 337 HO/~NJL 578 (M +1) CH3 O
338 N 604(M+1) HOO 339 H3C NN 631 (M+1) 0 0 340 N 602 (M +1) O 249
Table 92 CF3 R CH3 253
Table 96
) CF3
R lCH3
N, N CFs
H;C O CHs
F
Example No. R! MS
N
z O
366 E\ ]\ M 612 (M*+1)
NN
H
367 HO 521 (M*+1)
Table 97
CF
R! CHy ’
NN CF
HsC 0
F
Example No. R’ MS
H,C.._0._S
368 M i 581 (M*+1)
8]
2
369 HsC._O0._S 613 (M*+1
3 T v”A ( )
0 o
370 g 553 (M'-1)
' HO A
371 + 537 (M-1)




NyN 6 CF3 H3C O CH3 F Exanple No. R MS 0 341 (2) HO JL 535 (M+1) O
342 H3C~-N. 1L 548 (M +1) H H3C 10 343 HON-> 592 (M +1) H H3C 0 344 HON 1-°
502 (M+1) H 0 345 604(M+1) OO0 346 J N 620(M+1) J s 0 347 618(M +1)
HO O 348 645 (M+1) H3Cy NJ O 0 349 HOB/ O ON 41, 622 (M+1) HO,,)

254
Table 98
0. CH
?)/ 3
) r\l CF5
R
NN CF5
H,C o)
F
Example No. R MS
372 HOa 579 (M*+1)
H
373 H3C/NT0~ 636 (M"+1)
O
O
374 K,NTO.. 692 (M*+1)
O
SN
375 K’NYO* 708 (M*+1)
0
H
376 H3CVNY0A 650 (M*+1)
0




250 Table 93 CF3 R CH3 / NON CF3 F13C0 N3 F Exanple No. R MS 350
HO-**- 521 (M +1) O 351 HO -.9%A0 608 (Mr+1) H O 352 HO NxO " 622 (M+1)
H251 Table 94 CF3 R CH3 i Nr NI CF3 H3Ci | 0 CH3 F Exanple No. R

M5 0 353 1k 535 (M++1) HO H3C 0 354 HOANJL 592 (M+1) H H3C 0 355
HO I NJL 592 (M++1) H
295
Table 99
1 Hog CF,
R
NTN CF,
HsC 0
F
Example No. R! MS
H
377 H3C\/N\H/OA 608 (M*+1)
0
378 HOA 537 (M*+1)
H
379 HyC Ny Oa 594 (M*+1)
0
o™
380 \/N\n,O.. 650 (M*+1)
0
SN
381 \,N\n,o.. 666 (M"+1)
0
O‘:S/\
382 K’N\n’o‘ 682 (M*+1)
0
2
383 (3) . H3CYS‘_ 611 (M*+1)
CHs
Q
384 HacYﬁu 627 (M*+1)
HsC O




0 356 HO .- NiL 606 (M+1)
J16, 618 (M++1) HO O 359 H3C N N 645 (M +1)

H3C) 0 357 HO'- ~NAI |

592 (M+1) CH3 0 358
0 252 Table 95 CF3 R CH3

Nr NCF3 H3CI| 0 CH3 F Exanple No. R M5 0 360 ON 695(M+1) H3CO S OO0
361 IN." 616 (M+1) OO 362 NNNG68I(M+1) NO N 363 CNJ_NJ 681 (M +1)
256
Table 100
H
OO A
0 NN
il
H3C O
F
Example No. Ring B MS
CH3
385 472 (M*+1)
CH3
Cl
386 /@\ 512 (M*+1)
Cl




N10 364 HO.- N 622 (M+1) HO _,) HOO0 365 ~N ik 618(M +1) 253 Table
96 CF3 R CH3 Nr NCF3 H3Ci | O CH3 F Exanple No. R M5 NL 0 366 CNL N
612 (M+1) H 367 HOs 521 (M+1) Table 97 CF3 R CH3 Nir NI CF3 H3C | O
F Exanple No. R M5 368 H3CVSAl 581 (M+1) OO0 11 369 H3CyO & 613 (M +1)

11 00 957

Table 101
Structural Formula

MS

Example No.
CF3

O H
H3C’LO/\/NTO (':lji@
© NNy CF3
HsC O =~O0H
F

387 652 (M*+1)

388 610 (M*+1)




0 HO~s1 553 (M-1) 370 ' CH3 371 1 H3C-S: 537 (M 1) 254 Table 98 OyCH3
RLoCF3 NN~ CF3 H3C O F Exanple No. R MS 372 HO& 579 (M +1) H 373
H3C-N-O k 636 (M +1) 0 ON 374 rOk 692 (M+1) 0 ON 375 rO4, 708 (M +1) 0
H 376 H3C.,N-r OA, 650 (M+1) O 255 Table 99 HO- CF3 RL N N

258
Table 102
CF
R CH 3
NN CF,
HsC 0
F
Example No. R' MS
0
W
389 (2) H3C ON\ON o 676 (M*+1)
TN
0
@)
390 HO/LKON o 648 (M*+1)
At a
0
O
391 691 (M*+1)
H N_O
AN
0
O
392 i 705 (M*
HiC H N, Ox 05 (M1)
O
0O
HO
393 Y\NKO 705 (M*+1)
0
O
LN
394 HO g)\ON 0 705 (M*+1)
AN
0




~ CF3 H3C O F Exanple No. R M5 H 377 H3CVNrO% 608 (M +1) 0 378 HO& 537
(M+1) H 379 H3C-N ~r Ok 594 (M+1) 0 Om 380 ON-O4, 650 (M+1) 0 ON
381 rO4, 666 (M+1) O OON382 .(O4 682 (M+1) O O 383 (3) H3CYS& 611
(M+1) CH3 0 384 H3CYSea 627(M +1) H3C 0 256 Table 100 HO-,NO CHs O
NN-B H3CO

259
Table 103
CF
R} (IIH3 ’
NoN CF3
H3C 0
F
Example No. ' R! MS
O
P
395 HsCO EM\GN o 719 (M*+1)
oA
)
O
HO N .
O N S,
CH; TN
0
o)
AN
397 H3CS SKON o 735 (M"+1)
oA
0
0O
H3cs\/\NJkO
398 721 (M*+1)
H NTO\
0




F Exanple No. Ring Bms CH3 385 | 472 (M+1) CH3 C 386 512(M+1) ci

257 Table 101 Exanple No. Structural Formula M\ 0 H CF3 H3CAQ -,~, Nt0 CH3
ONON 6 CF3 H3C 0 SOH F 387 652(M4+1) O HF3 H3CJ~IO-,-,NO CH3 ONTr N
| CF3 H3C O OHF HCF3 HO-,,,N00~6 0 NON CF3 H3C 0 -OH F 388 610

(M+1) HOCF3 1-10 ~ ~OCH3 i ONON| Chgy H3C O OH F

Table 104
CF
"G
N‘H’N CF5
H5C 0
F
Example No. R’ MS
H
N\H,O\
399 HO N ') 719 (M*+1)
H3C cH,0
H
N_O
400 U \fg & 705 (M*+1)
HsC 0 Y
O
H
401 O/N\”/O\ 705 (M*+1)
HO\‘/\rrN 0 *
HC O
H
402 O/N\”/O\ 705 (M*+1)
HO\/\H,N o) *
HsC O




258 Table 102 R CH3 CF3 NONI CF3 H3C I O F Exanple No. R M5 0 389
(2) H3CCO)N 676 (M+1) O 0 390 HON Oi 648 (M+1) O O HOr N 391 HNO
691 (M+1) i O O HO~-~-N 392 HCHNO 705 (M+1) 3i 0 0 HO N 393 H3CH
NG 705 (M+1) 0 0 394 HOH N 705 (M+1) YOi 0 259 Table 103
261
Table 105
H-C CF3
Rl 3 W
NN CFs
HsC e}
F
Example No. R! MS
H
403 HO/\/N\H/O\ 594 (M*+1)
0
ST
404 K,erox 636 (M*+1)
@]
405 k,NTro\ 652 (M+1)
0
Q\,\
0= .
406 668 (M*+1
K,Nm,o\ (M"+1)
0
Table 106
Example No. Structural Formula MS
CF;
HsC._S CH
RAGCES
3 CF5 .
407 HsC o &h, 565 (M*+1)
F




CF3 R CH3 NONCF3 H3CJ 0O F Exanple No. R M5 0 395 H3COH N O 719

CH

(M+1) "-C O 0396 H3 OHNO 733 (M+1) CH3 0O 0 397 H3CS H N Q 735
(M+1) O 0 H3CS ~~N 398 HN O 721 (M+1) [1-~O 0 260 Table 104 R
CF3 3 Nr NCF3 H3CO F Exanple No. R M5 H N 0~
262
Table 107
L CF3
R CHs
NN CF,s
H3C O
F
Example No. R MS
408 HO~Sa_ 567 (M*+1)
409 g 567 (M*+1)
+
HO™ ~SA
410 s 567 (M*+1
= T+
HOSA M
O
411 H3C\NJK/5\ 580 (M*+1)
H
H3C T
492 3 \|I\|JJ\/5\ 594 (M*+1)
CH;
H
413 H3C’N‘r(\/5\ 594 (M*+1)
0
H;C o)
H3C
a14 3 N S 652 (M*+1
H3C9\O N~ ( )
H
0O
415 (2) HO\)J\N/\/S\ 610 (M*+1)
H




399 HO Na O 719 (M +1) H3C CH3OH N O~ 400 El~ ~ 705 (M+1) HCONO OH
N 0~ 401 HOyyNa O 705 (M +1) H3C O H N O- 402 HONG O 705 (M +1) H3C 0 261
Table 105 Rl H3C) CF3 N N ~( CF3 H3C O F Exanple No. R M5 H 403 Ho "-

'yO . 594 (Mk+1) O ON-ro*" 404 636 (M-+1) O O01- ONYO4 405 652 (M++1) O O
406 O N 04, 668 (M-+1)

263
Table 108
CF
Revel
NN CF5
HsC o)
F
Example No. R' MS
O
416 HO\H‘\N’\/S\ 624 (M*+1)
HyC H
HO
417 e N~ 638 (M*+1)
3 H
Hs
OH O
418 H3C5(/LkN"\/S\ 652 (M*+1)
HC H
H3C 0
419 H3C7l\)-KN/\,S~ 652 (M*+1)
_ HO
H
O
420 (\N’KN’\/SK 665 (M*+1)
0 H
0O
421 HO\/\NJ\N/\/S\ ' 639 (M*+1)
H H
@ o
422 H3C EKON 737 (M'+1)
O
0
0O
| TN M
4 7N 767 (M*+1)
0 0 H NTO\
0




O Table 106 Exanple No. Structural
CF 407 HC 0 CH 3 565 (M++1)

H3C |

0O F Exanple No. R Ms 408 HO, ,-,,,SH.,

3/

(M +1) HO Y 410 HO-3S 567 (M +1)

H3C~-, Nit s 594 (M +1)

(M +1)

H

Formula M5 CF3 H3CYS CH3 / CH3 N N |

| 3 F 262 Table 107 CF3 R CH3 NyN CF3

0 411 H3C-NIS-|

567 (M +1) CH3 409 S 567
580 (M +1)
CH3 H 413 H3C-Nog, 594 (M +1)

HO 412
0 H3C 0 414 H3C652

Table 109
CF3
RY CH;
H3C O
F
Example No. R MS
H
424 HsCS >Ny O 610 (M*+1)
0
H
425 H3CS\/\/NYO\ 624 (M*+1)
0
H
HsC N .
426 3E~g \rro\ 642 (M*+1)
O
o0 H
427 H.C~ 2~ ~N Oa 656 (M*+1)
3 big
0




0 415 (2) HO'N'SF 610 (M +1) H 263 Table 108 CF3 RL CH3 & CF3 Ny H3C-I O
F Exanple No. R M5 0 416 HONtiS 624 (M+1) H3C H O 417 HHCxx N~~S4 638

(M+1) CH3H OH O 418 H3C N--'1S46652 (M +1) H3C H H3CI 0 419 H3 NO S/
652 (M+1) HO 420 (N&N~'S# 665 (M+1) QI HO 421 HO-'-'NLNr S, 111"
639 (M+1) HHOO ,S 265
Table 110
CF3
evsal
N“,N CFs
H5C 0
F
Example No. R' MS
h§
428 H3C '@N : 646 (M*+1)
oA
0
SN H
429 K/NTN\ 621 (M*+1)
O
2
. CH;
430 H3C N(/\IN L 660 (M*+1)
A
0
L
431 '\,NTN\ 635 (M*+1)
0]




422 H3C "---~HNO737(M+1) O O 423 H3 0 SS 0 H 767(M+1) N N O 264
Table 109 CF3 R CH3 Nr NCF3 H3C O F Exanple No. R M5 H 424

H3Cgti N-~- OAk.. 610 (M+1) 0 H 425 H3CS,.~N-rCkA, 624 (M+1) 0 H 426
H3C~S,-,,NLO 642 (M+1) e b 0 427 H3C N yO*' ~ 656(M +1) 0 265 Table 110
CF3 R CH3 NON CF3 H3C 0

266
Table 111
CF5
054
NN CFs
H3C O
F
Example No. R MS
O.
5N H
432 k,N\n,N\ 637 (M*+1)
0]
e O
433 K’NTN* 651 (M*+1)
0]
c‘é)/\ H
434 0~ \/N\H/N\ 653 (M*+1)
0
Q
=5 CHs
435 O ONW'{‘\ 667 (M*+1)
0




F Exanple No. R M5 0 428 H3CA ~N H 646 (M +1)

0O O 1-13C AON CH3 430 N660 41 O
0O F Exanple No. R1L MS

0O O 434 0 N N411. 653

(M +1)

Table 111 Rl CH3 CF3 Nr N CF3 H3C |
O 0, S CH3 433 NIN44. 651 (M +1)

ONLN 637 (M +1)

CH3 431 LNINS 635 (M +1)

4k 0 STh H 429 O\NyN4 621

0 266
O .SN H 432

(M+1) 267
Table 112
Example No. Structural Formula MS
H3CO CF,q
O N
Y CF3 +
436 HsC o 624 (M*+1)
H CF5
O N
T CF3 .
437 H5CO 0 596 (M*+1)
CF3
HO/\/N O//
438 5 c|:3 562 (M*+1)
CH
439 (a: CFs | 548 (M+1)




0O 0 CH3 435 O-NyN 667 (M+1) 0 267 Table 112 Exanple No. Structural
Formula M5 H H3COCF3 HO-,,NOO NN\ | 436 CF3 H624 (M+1) 3C0 F H
CF3 HO -~ NYO CH3 O NN437 HCOO CF3 596 (M+1) s F HCF3 HO - - -
CH3 438 0 N\yN_ I CF3 562 (M+1) O CH3 ~I HCF3 O N~ O 1 548 (M+1) 439
HBC OCH CF3 /I s F 268 Table 113

268
Table 113
CF,
R (IIH3
NN CF,
HsC 0
F
Example No. _ R! MS
440 HO& 493 (M*+1)
H .
441 HO/\/NTO\ 580 (M'+1)
O
H
H5C
442 (a) S o a2 592 (M"+1)
H,c ©
H
H5C
442 (b) H Cﬁ’om’N* 592 (M*+1)
3 o)
HsC
443 HaNa 492 (M*+1)




CF3 R CH3 k Nir NI CF3 H3C O F Exanple No. R M5 440 HO4 493 (M +1) H
441 HO NyO* 580 (M +1) 0 H3C H 442 (a) H3C~rCYN& " 592 (M +1) H3C 0 H
442 (b) H3Cro O N41 592 (M +1) H3C 443 H2N*4. 492 (M +1) 269 Table 114 CF3
RO CH3 NYNCF3 H3Ct | O F Exanple No. R M5 H 444 N. | N- 597 (M+1) 0
HOH 445 NN 613 (M+1) 0 H3Ct H 269

Table 114
CF3
G
NN CFs
HsC o)
F
Example No. R' MS
O
HOL~ 4
445 N Na_ 613 (M*+1)
O
HiC~
446 N Na 611 (M*+1)
0
= | CH3
0
O e
448 Na |'\|~ 627 (M*+1)
O
H3C. | cHy
449 Ny Na_ 625 (M*+1)
O
H
450 HO Ny ON 594 (M*+1)
CHs50
H
451 HO ™~ NyrOa 594 (M*+1)
CH50




446 N. | N 611 (M+1) O CH3 447 NI N 611 (M+1) 0 HO CH3 448 N | M.
627 (M+1) O H3C -nj CH3 449 NN 625 (M+1) 0 H 450 HOYNYO4 594 (M +1)
CH3O H 451 HOMN NyO4. 594 (M +1) CH30 270 Table 115 CF3 R CH3 ~ N N CF3
H3C 0 CH3 F Exanple No. R M5 0 452 HO'~N 592 (M+1) H 0 453 HO--NJ
592 (M+1) CH3H N1 O

270
Table 115
CF3
N r©c
CH3
Example No. MS
O
452 HO/\/\NJK 592 (M*+1)
H
0
453 HO A~ A 592 (M*+1)
CHsH
N"Y O
454 k\N ka 612 (M*+1)
H
Nfl 0
455 k‘N NJ\ 626 (M*+1)
l
CH3
H3C CH3 g
456 HOLA )\ 606 (M*+1)
H
0
457 O*r/\l\lk 631 (M*+1)
H3C'N\)
2
458 X N,K 811 (M*+1)
H

_N
459 [\NlN’C‘L 626 (M*+1)




454 ~N N ~,,

0 456 Hoa N 606 (M +1)

461 655(M +1)

612 (M+1) H N

0 455 L:-

H 0 457 O-NJ 631 (M +1)

N N 4t4, 626 (M +1)
H3C-NJ 0

1 CH3 H3C CH3
458 1t NJ 611

(M+1) H NO 459 CNL' N 626 (M +1) CH3 271 Table 116 CF3 R CH3 i NON CF3
H3C 0 CH3 F Exanple No. R M5 HON O 460 zz, | N627 (M+1) H CH3 O N
271
Table 116
CF5
RE CH
N\",N CFs
H5C 0 &,
F
Example No. R MS
| .
460 x Nk 627 (M*+1)
H
CHs
ON o
461 U 655 (M*+1
< |'\|JK (M+1)
CH3
0
462 Oﬁ/\NJ\ 617 (M*+1)
HN._/
0O
483 HO\/\N‘K 578 (M*+1)
H
0
464 HOLCT‘IK 604 (M"+1)
O
465 HO*O\H‘\ 618 (M*+1)
0O
466 " C/\ﬁj\ 573 (M*+1)




CH3 0 462 O-N.IL 617 (M +1)
HOAI UN 604 (M +1) 0O 465 HO*-0 618 (M +1)
Tabl e 117 Exanple No. Structural
CF3 578 (M#t+1) ~I F O CF3 HO-~N CH3 |

H\J 0 463 HO-~' NJL 578 (M+1) H 0 464

0 466 NC-N 573 (M +1) H 272
Formula M5 O CF3 HO' ~N CH3) | 467 H3C NON
468 H3C CH3 H 1~N CF3 620 (M++1)

H3Ci | 0O CH3 F 0 CF3 HO-~N CH3 | 469%/ NONCH cF3 592 (Mr+1) 3

Table 117
Example No. Structural Formula MS
0 CF3
HOMN ] ?NH3
H CF +
467 e O 3 578 (M*+1)
F
0 cH CF3
_ HO N 3
468 Hs?‘g':“ Ny CF3 620 (M*+1)
H3C O CH;
F
0 CF3
o, £
H Y ox CF +
469 HyC 5 2, 3 592 (M*+1)
F




F 273 Table 118 CF3 R CH3 NON CF3 H3C 0 F Exanple No. Rl
0 H3C H 471 HO , - ~~NyN4NI
0 H3C H H 473 HO-~NYN*41 593 (M+1)
HOy- NYN*,, 593 (M++1) H3C 0 H H 475 HO ~N-NyN+*4. 593 (M++1)
_,NIM4, 593 (Mr+1)

HO -, NyN4 579 (Mr+1)
HO 9% yN4~ 593 ( Mr+1)

HO!i,,

0 274 Table 1129{3

593 (M++1)

M5 H H 470
0 H3C H H 472

0 HH 474

H3C 0 H H 476

Table 118
CF;
R, |CH3
HsC 0
F
Example No. R! MS
H H
470 HO/\VNYN\ 579 (M*+1)
o)
HiC  H
471 HO N Nag 593 (M*+1)
0
HiC H H
472 HO N\"/N\ 593 (M*+1)
0
HsC H H
473 HO/\/erN\ 593 (M*+1)
0
H H
474 HO ™~y VA 593 (M*+1)
HsC O
H H
475 HO ™~ Ny Na 593 (M*+1)
H;C O
H H
476 HO\/\/NYN\ 593 (M*+1)
0




CF3 R CH3 NONCF3 H3C O CH3 F Exanple No. R M8 H3C H 477 HO'_- NyN*&.
607 (Mr+1) O H H 478 HO--yNyNk. 607 (Me+1) H3C 0 H H 479 HO ~NyNI . 607
(M+1) HICOHH480 HO, , - , , , N4~ 607 (M+1) 0 275 Table 120 CF3
R CH3 k NON| CF3 H3C O F Exanple No. RL M5 n 481(a) HO % NYNt 605 (M+1)
0 481(b) 605 (Mr+l) O 482 HO ~~ 619 (Mgt

Table 119
CF;
R: (|:H3
H5C o ¢4,
F
Example No. R! MS
|-13c| ’
477 HO/\/NYN\ 607 (M*+1)
0
H H
478 HO ™~y Ny 607 (M*+1)
HiC O
H H
479 Ho ™~y Ny Na 607 (M*+1)
HyC O |
H H
480 HO\/\/NWNg 607 (M*+1)
0




O Table 121 R CHCF3 3 ~ NONCF3 H3C O CH3 F Exanple No. R M5 F-\ 483
0O 484 HOs 4 633 (Mr+1) 0 276 Table 122 CF3 R

HO' Ny Nf#- 619 (Mr+1)

CH3 / NON = CF3 H3C 0 CH3 F Exanple No. R M5 n 485 HO'~N(N..
0O 486 HO ~~ 4, 633 (M++1) 0O Table 123 Exanple No. Structural

CF3 HO', 0 N CH3 p Ny 487 H3C O cH CF3 580 (Mk+1)

Table 120

619 (M++1)
Formula M5 H

R1 CH3

Example No.

MS

481(a)

)

605 (M*+1)

481(b)

H O/\/ N \rrN //’b._
O

605 (M*+1)

482

O

619 (M*+1)

Table 121

CF,

CHs

Example No.

RL §H3
NYN CFs
HsC 0
F
Rl

MS

483

1
O

619 (M*+1)

484

O

633 (M*+1)




Formula M5 N-N H N NOCF3 Ho.
H3C 0 OCH3 F 278 Table 125 Reference
OO FOCH3 2 N

610 (M +1)
| CH3 1 N 340 (M +1)
00 F H300 OCH3 CH3 3 N 388(M +1) OHO F H3CO OCH&CH3 4 N

3 F 277 Table 124 Exanple No. Structural
~N~Oi H3 i 488(2) 0 N~N |
Structural Fornmula M5 Exanple No. O
342(M +1)
254(M +1) H F OCH3 H3CO NH 978
Table 122
Ny Ny S>er,
CH;
Example No. MS
[
485 HO Ny Nag 619 (M*+1)
0O
486 HO N N 633 (M*+1)
0
Table 123
Example No Structural Formula MS
H CF3
0 Nx t CF +
H5C g 2, 3 580 (M*+1)

487




5 254(M +1)

H3C F 279 Table 126 Reference Structural

No. HBCOCF3 CH3 H3CON11 6 1-13C 0 CF3 505 (M+1) FCF3 0 CH3 N

CF3 1-13C 0 491 (M++1) |

FCF3 0 CH3 I

9 N N CF3 505 (M +1)

FCF3 0 CH3 NNB8 1-13C O _ CF3 505(M +1) |

H3C 0 CH3 F CF3 O CH3

Formul a M5 Exanpl
N

e
7
CH3

277

Table 124
Example No. Structural Formula MS
e
~_N__O CH;
HO™ >~ |
488(2) 0 NTN 610 (M*+1)
HsC O OCH3;
F




,0 110 =
491 (M +1)

Exanple No. 0 H3C CF3 |

NCO

NYNCF3 505 (M+1) H3BCOCH3 FCF3 OCH31 11( 1) N\
H3Cj 1 0O F 280 Table 127 Reference Structural Fornula M
11 (2 HCNONCF3 505 (M+1) s F H H3C~yNo
NO H3CO 12 (a) HF and 399 (M+1) H3C OI:DNO H3C O Yi F H H3CN
278
Table 125
Reference Structural Formula MS
Example No.
0
I CH;
1 N 340 (M*+1)
©/\o’l*o F
O
CHs;
2 N 342 (M*+1)
@/\o)*o F
H3CO OCH3
CHs
3 N 388 (M*+1)
A
©Ao 0 F
H3CO OCH3
CHs
4 254 (M*+1)
N
H F
OCH;
5 H3C 254 (M*+1)
F




H3C 0 ~I

12 (b) HF and 399 (M+1) H3C /i 0 LN~O H3C O y F 281 Table
128 Reference Structural

Formula M5 Exanple No. HBC H H3C N i,
0 13 (a) HC F and 413 (M +1)
NCO H3C !

0 NCO H3C

3HC H3 0 N\NT O H3CO F H3C H H3C N O

0 13 (b) H3C H F and 413 (M+1) H3C N/,, 0 ONTOO H3C O |

279
Table 126
Reference Structural Formula MS
Example No.
H;CO
H
H3CO N N
6 CF3 505 (M*+1)
F
CF3
7 CFs 491 (M°+1)
CF3
! NQ
8 H-C Z CFs 505 (M*+1)
3 CH
F
CF;
0] (t:H3
N_N
9 HC Tor CFs 505 (M*+1)
3 CH;
F
CF;
ReBe!
N_-N
10 HaC. 2 75 Z CFs 505 (M*+1)
3 Q CH3
F
CF3
o) (|2H3
N_-N
11 (1) e A 8 CFs 491 (M*+1)
F




F 282 Table 129 Reference Structural Formula M5 Exanple No. H H3C YNzy,,.
O NHH3C 14 HF and 265 (M+1) H3CON~NH H3ICy F HHICNNH 3C15 HF

and 265 (M +1) H3C-yN~i,. O ONHH3CI|I F 283 Table 130 Reference
Structural Formula M5 Exanple No. HBC H H3C N,/i,. O NH H3C 1 16 HCF
and 279 (M +1) 230
Table 127
Reference Structural Formula MS
Example No.
H3C C’:3
N_N
Y CF3 .
11 (2) H4C 0 505 (M*+1)
F
H
H3C/\|fN/h" \/@
O N_O
)¢
HsC 0
F and .
12 (a) 399 (M*+1)

H
H;;G\g“@\l o \/@
H3C© O

F
H
N
P 00
0 N[N, O
HsC A, O
12 (b) F and 1 399 (M*+1)

H
S Ch o )
0\ N, O

H3C©O

F




S HH3C-YNNH 0 ACH3CI F H3CHH3CIly NONH H3C 17 H C F and 279(M +1)
S HHICN OCNH H3CI y F 284 Table 131 Reference Structural Fornula M

Exanple No. H3C. H OH3C 0 NCO H3C H3C 0 18 (a) H3C H F and 443 (M +1)
H3C- Oy NC"0 HC ONO3 H3C O

281

Table 128
Reference Structural Formula MS

Example No.
H3C/L|'rN//"' \/@
0] N_O
b
0

HsC

13 (a) HLC F and 413 (M*+1)

B
el

F
A:C

ST 0
)

H5C

13 (b) HaC F and | 413 (M*+1)

oo
| ‘@

F

-




F HBCHH3~-ONH3CONOI H3CI O 18(b) HF and 443(M +1) H3C H3H3C O
ONTON I H3CO y F 285 Table 132 Reference Structural Fornula M
Exanple No. HBCH ON H3C H3C 0 tJNH H3C 19 H F and 309 (M +1) H3C OMN
H3C/ H3IC2 OONH H3CI F H3COCH3 20 ~ 173 (M +1) H3C O CO2H C02C2H5
21 186 (M +1) | 989

Table 129

Reference Structural Formula MS
Example No.

H
H 3 C /\ﬂ/ N/fh.
O

H3C

NH

14 F o and 265 (M*+1)

H
ghue
O \_NH

H3C\©

F

o

HaC N

O NH
H5C

15 H £ and 265 (M*+1)

H3C/YN//.-,O
O \_NH

H3C1Q|




NC COo2C2H5 22 "N - CH3 260 (M+1) F CO2C2H5 C02C2H5 23 | J, CH3 and CH3
266 (M+1) H/I~F HI~ F 286 Table 133 Reference Structural Formula M

Exanmple No. 0 H3C--~0 NH 24 (2) H3C 266 (M+1) i F HO-CF3 01 25 (3)
NON CF3 535 (M+1) H3CI O FH HO~NO O NH26 (5 H3C 297 (M+1) i F
CF3 H 27 HCAN CF3 288 (M +1) 3 983 :
Table 130
Reference Structural Formula MS
Example No.
H3C%{N/ﬁ"
0 NH
H3C
16 and 279 (M*+1)

H

F

H:C o
Shne
0 L_N
H3C©

F

NH

17 279 (M*+1)




OH OCH3 CF3 28 (2) NN1 14 396 (M +1)
Struct ural

H 1

CH3 O NIrO CH3 32 1-13C 0 CH3 306 (M +1)

CF3

30 HOO (5 0 NH 265 (M +1)

CF3 0 287 Table 134 Reference
Formula M5 Exanple No. H HO~N O NH 29 (5) H 300 313 (M +1)
/1 CF3 31 (2) NNrO1 353 (M+1) CF3 O
CH3 F HO NH 33 H3C 210(M +1)

284
Table 131
Reference Structural Formula MS
Example No.
H .
H3C 0 N//h.
hig
H3C o} N\n,O
HsC Hc AL O
18 (a) HaC F and | 443 (M*+1)
g ”@ Je
3C N O
3C©
F
HiC o n
HsC 1
HsC O NYO
HsC 0
18 (b) F and | 443 (M*+1)
O 0 0
3
il N0
H3C©
F

F

F



34 O NHB | / 319 (M +1)

M5 Exanple No. 1-13C CF3 35 272 (M +1)
H3C H HO ~NYO 0 NH
O F 289 Table 136 Reference Structural

(M +1)
H3C 210 (Mt+1)

~l F

CF3 0 288 Table 135 Reference Structural Fornul a
HN CF 3 HHO~N-0 36 (4) 0 NH 279
~I 37 (4) HF and 283 (M +1)

l[rlo-~~N'r LN H

Formula M5 Exanple No. HO NH 38

285
Table 132
Reference Structural Formuta MS
Exampie No.
HsC H
3_O0_N
H3C g NH
HsC
H3C
19 HF and 309 (M*+1)
HsC
Hac-T 2 N”"C
3
HsC 0 ANH
H;,C@
F
HsC O CHj
20 X >< 173 (M*+1)
HsC 0~ CO,H
' CO,CyHsg
21 ﬁ\ 186 (M*+1)
N>l
CO,C,Hs
22 - 260 (M*+1)
N
ZF
CO,C;Hs CO,C,Hs
™ CHj CH3
266 (M*+1
23 (Nj"”/ and \ ( )
H E H




NNN 1
conpound of t

tachyki nin receptor antagonistic action.
invention or a salt 5 thereof

pr esent
absorption,

phar maceut i cal
represented by the formula [1]:

substituted benzene ring, R

' N31CF3 39 288 (Mr+1)

he present

HN ~ OCH3

invention or a salt thereof
Furt her,

is ex

290 I ndustri al

cel | ent

Applicabilit

has an excel | ent
t he conpound of the
in terns of safety,

transportability into brain,zﬂ?tabolic stability,
concentration in blood and sustainability]

effects. 10

291 -
RLgall)

so that it has

excel | ent

CLAIMS 1. A piperidine conmpound

y The

Al 5 wherein Ring A represents

group, a subs
substituted

substituted h
optionally su

1y

an optionally substituted benzene ringégghn B represents an optionally
r epr esent ionally substituted hydroxyl
ti tBefzdende ol | group, substituted sul finyl [group a
10Egarnp@nib. gnoup, R2 SHBP 3%%%"% arogen at om anN@%tiona
ydroxyl group, an optionally @ubstituted amj{no group, an
bstituted al kyl group,HgC/\O
NH
24 (2) H3C 266 (M7+1)
F
HOS ¢,
"G QL
N
25 (3) N‘n’ CF3 535 (M*+1)
H;C O
F
H
HO Ny O
0 NH
26 (5) HsC 297 (M*+1)
F
CF5
H
27 288 (M*+1
HaC CF; (M)
OH
OCH; CF;3
28 (2) Nﬁ\] \NJ@ 396 (M*+1)
bl Br CF5




substituted carbonyl
a group represented by -
optionally substituted al kyl
optionally substituted al kyl

salt thereof.
wherein RL is

according to

conpound sel ert
(2R, 49%)-1-{N-(375-D

am nocar bonyl
et hyl -am noca
(2R 4S)-1-{N
am nocar bonyl t
met hyl pr opane
(2R, 4S)-1-{ N
am nocar bonyl
nmet hyl propane
(2R, 4S)-1-{ N
am nocar bonyl
pr opanesul f on
(2R 4S)-1-{N-[3
am nocar bonyl
nmor phol i nocar

N(

2. The conpound according t
optionally substituted hydroxyl

a

substituted thiol
Claiml, wherein R

R3) -
group and R4 represents hy
group, 20 or a pharmaceuti
aim1, wher
group. 3.
group. 25 4. The conp

group or a halogen atom Z 15 represents oxygen atom or
wherein R3 represents hydrogen atom or an
drogen atom or an
cally acceptabl e

ein R is an

he conmpound according to claim1,
ound according to

is a substituted dab¥®it84 group. 5. The conpound
aRBYdrenM@erein RL 1S _a substituted sulfopyl group:
gqa;nr aTNGhe |f ol | owi R§rycayral orgyla 30 (c) MS
srrlrlﬂoronerhyiben vt =Nmethyt 3=
- 2- (4-fluoro-23-net hyl pheny])) - 4- (2- hydroxy -| 292 -

[ bonyl oxy) pi pq
3,5-bistriflu

ridi neqO T
or onet hyl benz

)_

2- (424 (s10r 0- 2- net hyl phenyl ) - 4- E 343 (M*+1
sul fonyw pi pgridine, 5 (ghl;CO ( )
(3,5-bistrifILoronethyIbenzyl)

- 2- (4-f 1 uor o- 2- met hyl phenyl ) -
sul finyl) pi perli dine, (h)

‘3,51b|str|flLoronetﬁylben yI) N—nethyl}

- 2- (4-f 1 uoro- 2- net hyl pheny)])-4-((S)-2-hydroky- 10
yl)piperidine, (1) HO
riflygoromet hyl benzyy) - yl}- .
2 (4 ‘ﬁftt)or o- 4- met hyl phenyl )= 4- (1 oxl(tl)t hi o- 265 (M"+1)
pony| oxy) pi perii di ne,
CF;
31 (2 N, 353 (M*+1
(2) +N._-O CF; ( )
O CH;
Og
N_.O._-CHs
)4 CH
32 HsC 0 3 306 (M*+1)
CHs
F
HO
NH
33 H3C 210 (M*+1)
F
CF;
CH4
34 cl I{I 319 (M™+1)
b CF;




(m (2R 4S)-1-{N-(3,5-bistrifluoronethyl benzyl)-Nnethyl} 15

am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 2- hydr oxy- et hanesul f onyl)
pi peridine, (n) (2R 4S)-1-{N-(3,5-bistrifluoronethylbenzyl)-N nethyl}-
am no- car bonyl - 2- (4-f | uor o- 2- met hyl phenyl ) - 4- (1- net hyl - et hanesul f onyl)
pi peridine, 20 (p) (2R,4S)-I-(N—(3,5-bist2%gluoronethylbenzyl)-N—nethyI)-
am nocar bonyl - 2- (4-f | uor o- 2- net hyl phenyl ) - 4- net hane- sul fonyl - pi peri di ne,
(s) (2R 45)-1-[N-{1-(R-(3,5-bistrifluoromnethyl phenyl) -

et hyl } - N- net hyl | ami nocar bonyl - 2- (4- f | udable2t3fet hyl phenyl ) - 25

4- (1- et hyl et hyTH| erifdine, or_a pharnaceuti cally acceptable salt
thereof, 7. A n@?ﬁ%ﬁi%ﬁp epar i ng Srysitwal Farmelaconpound| of thMSfornulp [1°
] : RBRR 3 NITZ A 30 wWhgrerm Ry A TEpresents an optyomarty substTtut ed
benzene ring,| Ring B repregents an,o tionalt; - 293 subptituted benzeng
ring, R represents an optijonally %@ titufed hydr oxyl group, a substifuted
thiol group,{a sub8situted sul finyl grloup a substituf ed 272u(M*enyl gf oup,
5 R2 represents hydrogen atom an opt Hbhg -g¢bstituted hydroxyl group, an
optional ly supstituted ami|no group, an optional Py substjtuted al kyl grpup,

a substituted carbonyl grqup or a halogen atom R3 represents hydroge

atom or an optionally subst}ituted H
HO N0
36 (4) 0 NH 279 (M*+1)
H3C
H
HO™Ny©
0O NH
37 (4) ’ F and 283 (M*+1)
HO Ny Or
5w




10 al kyl

al kyl group,

reacting a conpound of the formula till:
A, R and R2 have the sanme nmeani ngs as
3 RHN'eo R4 ( |
20 defi ned above,
desired,

the formula (I
t he sane neani
form ng agent,
accept abl e sal

group and R

[1]:
ngs as
and if

t

represents hydrogen atom or an
or a pharmaceutically acceptable salt thereof,

RLR2 ~H (I I)

i

t he presence

conpri si ng
Al 15 wherein

of a urea bond

converting into a pharmaceutically
thereof. B. A methodTadiept®paring a piperidine conpound of

the 25 fornmr
optionally s

aRieféPéh é > -

HORZ™Z(T-a) Wierein R

ng A 1represerit

substituted
substituted
optionally
hal ogen at om

OCH;

ulsttuted: ~benzene r$tmictiiray Mrneptesent s [an opt Mipal |
EEXQHLPI.E. Hu,- R2 repr ntc'glntc hgdr ngnE 5 atoml an repfi onal ?/y
hydroxyl group,| an optionally substituted gmi no group, an
substituted al kyl group, # tituted carbdgnyl group or a
Z representsfoxygen atomor| a
NH
38 H3C 210 (M*+1)
F
N—N
h
\
39 (|3H3 288 (M*+1)
HN

optionally substituted

Ri ng

defined above, with a conmpound of
Q wherein Ring B, R3 and R' have

an



group represented by -N(R3)-, wherein R3 represents 10 hydrogen atom or an
optionally substituted alkyl group and R represents hydrogen atom or an
optionally substituted al kyl group, or a pharnaceutically acceptable salt

t hereof, conprising reducing a conpound of the formula [IV]: 0 ~R2 N Z
14" A | (1V) 15 wherein Ring A Ring B2¥, Z and R have the same

nmeani ng as defined above, and if desired, converting into a pharmaceutically
acceptable salt thereof. 20 9. A nmethod for preparing a piperidine conpound
of the forrmndugtrial ApplgsabRUiRZ NO a (I' ) A wherein Ring A
represents an opti I ?ﬁi]%{%l t I als) e e
optionally subst intHl;gtae(4 enzenegfrliﬁge, %e@%%rg’?egéﬂ?%t%lqoﬁ?i %ng%lﬁs’/ Ehérégf
substi t ut ed haadraoxy@xqgglblgnt acacibgkinin edecépodr gnbapenassabsactavead

sul finyl gr t] sul f I ;esent.s_h gen
atom an op&r{grntgﬁl?/ St}slﬁ%s#%cﬁgndd h%%r@%lp’g%%%g? ﬁvéggﬁgﬁa#yaségg?i tuted
10 am nob5gr cierent apt ez llesubst i tetres af kyéfgtpupabaorption,

transportability into brain, metabolic stability,
concentration in blood and sustainability, so that it has

excellent pharmaceutical effects.

10



substituted carbonyl group or a halogen atom and R4 represents hydrogen
atomor an optionally substituted alkyl group, or a pharmaceutically
acceptabl e salt thereof, conprising 15 reacting a conmpound of the formula
[1l]: R R2 ~H (I 1) k~I wherein Rhng A, R and R2 have the sanme neani ngs
as defined above, wth a conmpound of the forrmula [III"]: HOOa (I I I" )
20 wherein Ring B and R have the sane negglngs as defined above, in the
presence of a urea bond form ng agent, - 296 desired, converting
into a pharnmaceutically acceptable salt thereof. 10. A pharnmaceuti cal
conposition conprising the conpound aceapdiMy to any one of Clains 1 to 6,
inaclinically effective dose and a pharnaceutically acceptable carrier
11. The conpound according to any one of Clainms 1 to 6 for a use as a
clinically effecti u§Ple ool el o any
one of Clalnsii %bﬁigngd&ﬁ rg%a éﬁpgn o QESER% n#ﬂgo?%%reaﬁggﬁ] ‘and
prophyl axis of a disease selecteo fro znflannatlon, allergic diseases,
pai n, mgraine, neuralgia, itchRies ough al nervous system
di seases, digestive organs di seasefn , urinary disorder,
circulatory di sease and i nmune

(1)

5 wherein Ring A represents an optionally substituted
benzene ring, Ring B represents an optionally
substituted benzene ring, R! represents an optiocnally
substituted hydroxyl group, a substituted thiol
group, a substituted sulfinyl group or a substituted

10 sulfonyl group,
R? represents hydrogen atom, an optionally
substituted hydroxyl group, an optionally substituted
amino group, an optionally substituted alkyl group, a
substituted carbonyl group or a halogen atom, Z
15 represents oxygen atom or a group représented by -
N(R?) -, wherein R' represents hydrogen atom or an
optionally substituted alkyl group and R' represents
hydrogen atom or an optionally substituted alkyl
group,
20 or a pharmaceutically acceptable salt thereof.
2. The compound according to Claim 1, wherein R!' is an
opticnally substituted hydroxyl group.
3. The compound according to Claim 1, wherein R! is a
substituted thiol grdup.
25 4. The compound according to Claim 1, wherein R' is a
substituted sulfinyl group.
5. The compound according to Claim 1, wherein R! is a
substituted sulfonyl group.
6. A compound selected from the following (a) to (g}:
30 (e) (2R,48)-1-(N-(3,5-bistrifluoromethylbenzyl) -N-methyl}-
aminocarbonyl-2- (4-fluoro-2-methylphenyl) -4- (2-hydroxy-



di sorder. 13. The use according to claim 12, wherein the disease is wurinary
di sorder. 14. A conpound according to claiml substantially as herein
described with reference to any one of Exanples 1 to 488 or any one of
tables 1 to 124. 15. A method according to claim8 or claim9, substantially
as herein described with reference to anyeame of Exanples 1 to 488.

ethyl-aminocarbonyloxy)piperidine,
(£) (2R,48)-1-{N-(3,5-bistrifluocromethylbenzyl) -N-methyl}-
aminocarhonyl-z-(4-fluoro-z-methylphenyl)-4-(2hhydroxy—2-
methylpropanesulfonyl)piperidine,

5§ (g) (2R,48)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2- (4~-fluoro-2-methylphenyl) -4- (2-hydroxy-2-
methylpropanesul finyl)piperidine,

(h) (2R,48}-1-{N-(3,5-bistrifluoromethylbenzyl) -N-methyl}-
aminocarbonyl-2- {4-flucro-2-methylphenyl) -4- ((S) -2-hydroxy-

10 propanesulfonyl)piperidine,

{1) (2R,45)-1-{N-(3,5-bistrifluocromethylbenzyl)-N-methyl}-
aminocarbonyl-2- (4-fluoro-2-methylphenyl) -4- (1-oxothio-
morpholinocarbonyloxy)piperidine,

(m) (2R, 48)-1-{N-(3,5-bistrifluoromethylbenzyl) -N-methyl}-

15 aminocarbonyl-2-(4-fluoro-2-methylphenyl) -4-(2-hydroxy-
ethanesulfonyl)piperidine,

(n} (2R,4S8)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
amino-carbonyl-2-{4-fluoro-2-methylphenyl) ~4- (1-methyl-
ethanesulfonyl)piperidine,

20 (p) {(2R,4S8)-1-{N-(3,5-bistrifluoromethylbenzyl)-N-methyl}-
aminocarbonyl-2- (4~-fluoro-2-methylphenyl) -4-methane-~
sulfonyl-piperidine,

{s) (2R,48)-1-[N-{1-(R)-(3,5-bistrifluoromethylphenyl) -
ethyl}-N-methyl) aminocarbonyl-2- {4¢-fluoro-2-methylphenyl) -

25 4-(l-methylethylthio)piperidine,
or a pharmaceutically acceptable salt thereof.

7. A method for preparing a piperidine compound of the

A e
g
(13}

30 wherein Ring A represents an optionally substituted

formula [I’]:

benzene ring, Ring B represents an optionally
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15

20

25

- 283 -

substituted benzene ring, R* represents an optionally
substituted hydroxyl group, a substituted thiol
group, a substituted sulfinyl group or a substituted
sulfonyl group,
R? represents hydrogen atom, an optionally
substituted hydroxyl group, an optionally substituted
amino group, an optionally substituted alkyl group, a
substituted carbonyl group or a halogen atom, R?
represents hydrogen atom or an optionally substituted
alkyl group and R' represents hydrogen atom or an
optionally substituted alkyl group,

or a pharmaceutically acceptable salt thereof, comprising

reacting a compound of the formula [II]}:

R} R?

gt
g

wherein Ring A, R!' and R? have the same meanings as

(i)

defined above,
with a compound of the formula ([III]:

R3
HN @

i crii1l

wherein Ring B, R’ and R * have the same meanings as
defined above,
in the presence of a urea bond forming agent, and if
dééired, converting into a pharmaceutically acceptable salt
thereof.
8. A method for preparing a piperidine compound of the

formula [I-al:
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wherein Ring A represents an optionally substituted
benzene ring, Ring B represents an optionally
substituted benzene ring, R®’ represents hydrogen
atom, an optionally substituted hydroxyl group, an
optiocnally substituted amino group, an coptionally
substituted alkyl group, a substituted carbonyl group
or a halogen atom, Z represents oxygen atom or a
group represented by -N{R’)-, wherein R® represents
hydrcgen atom or an optionally éubsfituted alkyl
group and R' represents hydrogen atom or an
optionally substituted alkyl group,

or a pharmaceutically acceptable salt thereof, comprising

reducing a compound of the formula [IV]:

O

wherein Ring A, Ring B, R?*, Z and R' have the same
meaning as defined above,
and if desired, converting into a pharmaceutically
acceptable salt thereof.
9. A method for preparing a piperidine compound of the
formula [I’’]):



i0

15

20

- 295 -

e

wherein Ring A represents an optionally substituted
benzene ring, Ring B represents an opticnally
substituted benzene ring, R' represents an optionally
substituted hydroxyl group, a substituted thiol
group, a substituted sulfinyl group or a substituted
sulfonyl group,
R? represents hydrogen atom, an optionally
substituted hydroxyl group, an optionally substituted
amino group, an optionally substituted alkyl group, a
substituted carbonyl group or a halogen atom, and R*
represents hydrogen atom or an optionally substituted
alkyl group,

or a pharmaceutically acceptable salt thereof, comprising

reacting a compound of the formula [II]:

RL. _R?

pn
Q

wherein Ring A, R and R? have the same meanings as

(11)

defined above,
with a compound of the formula [III’]:

wherein Ring B and R® have the same meanings as
defined above,
in the presence of a urea bond forming agent, and if
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desired, converting into a pharmaceuticall! acceptable salt
thereof.

10. A pharmaceutical composition comprising the compound
according to any one of Claims 1 to 6, in a e¢linically
effective dose and a pharmaceutically acceptable carrier.

11. The compound according tc any cne of Claims 1 to 6 for a
use as a clinically effective ingredient.

12. use of the compound according to any one of Claims 1 to
6, for preparation of a medicament for treatment and
prophylaxis of a disease selected from inflammation, allergic
diseases, pain, migraine, neuralgia, itchiness, cough, central
nervous system diseases, digestive organs disease nausea,
emesis, urinary disorder, circulatory disease and immune
discorder.

13. The use according t¢ claim 12, wherein the disease is
urinary disorder.

14. A compound accoerding to claim 1 substantially as herein
described with reference to any one of Examples 1 to 488 or
any one of tables 1 to 124.

15, &a method according to claim 8 or claim 9, substantially
as herein described with reference to any one of Examples 1 to
488.



